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EXECUTIVE SUMMARY 

 

On August 3, 2012, PPL Montana, LLC (PPLM) and the Montana Department of 

Environmental Quality (MDEQ) entered into an Administrative Order on Consent (AOC) 

Regarding Impacts Related to Wastewater Facilities Comprising the Closed-Loop System at 

the Colstrip Steam Electric Station (Colstrip SES). On June 1, 2015, PPLM transferred 

ownership of their share of the Colstrip SES to Talen Montana, LLC (Talen); further, Talen 

assumed the role as operator of the facility.  As required by the AOC, Talen committed to 

prepare Site Reports for the Plant Site, Stage I Evaporation Pond (SOEP) and Stage II 

Evaporation Pond (STEP), and Units 3&4 Evaporation Holding Pond (3&4 EHP) areas.   

 

Minimum requirements of the AOC Site Reports are:  

 identification of releases, if any, for each area and the source of the releases;  

 a description of the investigations performed to date, including a list of reports 

resulting from the investigations and summary of the findings and results from the 

investigations;  

 groundwater models and results of modeling; 

 a description of completed and ongoing remedial actions (including the sampling 

parameters and frequency of any ongoing monitoring);  

 an effectiveness assessment of the remedial actions;  

 for each area that contains a pond, a description of the construction of the ponds and 

of pond contents through time; for each pond, an estimate of seepage to groundwater 

beneath the pond; 

 identification of data gaps, if any; and  

 recommendations for additional site characterization, if any.  

 

This Site Characterization Report provides information required in the AOC for the SOEP 

and STEP area. 
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Talen is the operator of the Colstrip SES, which consists of two 333-megawatt, and two 805-

megawatt coal-fired steam electric generating units.  Units 1&2 have been in service since 

1975.  Unit 3 has been in service since October 1983.  Unit 4 went in to service near the end 

of 1985.  The Colstrip SES is co-owned by Talen, PacifiCorp, Puget Sound Energy, Inc., 

Portland General Electric Company, Avista Corporation, and NorthWestern Corporation. 

 

A closed-loop process is used at the Colstrip SES to minimize impacts to local water 

resources.  Coal combustion residuals from the generating plants are impounded in ponds 

designed and constructed to minimize seepage losses.  Ponds that service Colstrip SES Units 

1 and 2 are located approximately 1.5 miles west-northwest of Colstrip.  The Stage I 

Evaporation Pond, or SOEP, was constructed with a partial clay liner and began serving 

Units 1 & 2 in 1975.  The SOEP received fly ash, transported as scrubber slurry, for final 

disposal.  The SOEP was full in 1997; and the reclamation program for this pond was 

completed in 2002.   

 

Colstrip SES operators began routing scrubber slurry from Units 1 and 2 to the STEP in 

1994.  There are currently five cells constructed in the STEP; and each has a specific 

function.  At a minimum, STEP cells were lined with a single geo-synthetic liner.  The 

function of each cell and summary of liner construction is as follows:  

 Cell A – constructed with single High Density Polyethylene (HDPE) liner, received 

scrubber slurry for final disposal, full and no longer active; 

 Cell E – constructed with single High Density Polyethylene (HDPE) liner, formerly 

received scrubber slurry, actively receives paste; 

 Old Clearwell – constructed with single HDPE liner, receives clear water from the 

settling portion of the STEP and will eventually be filled with paste; 

 Cell B (New Clearwell) – constructed with a Reinforced Polypropylene (RPP) 

double-liner and redundant leachate collection system, receives clear water from the 

paste plant and returns it to the scrubbers for re-use; and  

 Cell D – constructed with a Reinforced Polypropylene (RPP) double-liner and 

redundant leachate collection system, receives clear water or paste, as needed.     
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A detailed description of each of the SOEP and STEP area ponds is presented in this report, 

including dates of service, use, pond capacity (volume), surface area, and liner construction 

information.  In addition, water quality data for each of the ponds including minimum, 

maximum, arithmetic mean, and median concentrations for up to 92 analytes are tabulated in 

the report for each pond.  Although numerous analytes have been evaluated for water from 

the SOEP and STEP, a smaller number parameters are characteristic of water/waste of the 

Colstrip SES process.  Increased specific conductance (SC) and elevated concentrations of 

sulfate, boron, and chloride are present in process water liquids/solids within the SOEP and 

STEP.  These parameters are used as indicators for process water impacts in groundwater 

outside of the ponds.  In addition, water from the SOEP and STEP has a high concentration 

of magnesium in relation to calcium, which makes the ratio of these two parameters an 

important indicator parameter of process water impacts outside of the ponds.  

 

Estimates of pond seepage to local groundwater are presented in Section 2.  A HYDRUS 2D 

variably-saturated numerical flow model was used to estimate seepage from the reclaimed 

SOEP.  Methods of seepage calculation appropriate for active geomembrane-lined ponds 

were selected for analysis of the STEP cells.  Because the SOEP was reclaimed with an 

evapotranspiration (ET) cap, seepage estimates are based on annual precipitation.  Estimates 

of recharge to groundwater though the SOEP averaged 1.44 inches per year or about 8.8% of 

annual average precipitation during the 10-year simulation period.  The cumulative estimate 

of seepage to groundwater from the five geomembrane-lined ponds in the STEP is 

approximately 17 gpm.   

 

Water quality monitoring is conducted routinely by Talen at a network of over 216 

monitoring sites in the SOEP and STEP area.  Monitoring sites include process ponds, 

monitoring wells, private wells, groundwater capture wells, surface water, sumps, and ponds.  

Water quality data are evaluated and further investigation and/or mitigation actions are 

conducted in areas showing process water impacts. Groundwater with process water impacts 

has been identified downgradient of the SOEP and STEP.  As of the end of 2015, 60 

groundwater capture wells, four process pond under-liner secondary collection systems, and 
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chimney and toe drains installed in the face of the STEP Main Dam are operated by the 

Colstrip SES to capture impacted groundwater in the SOEP and STEP areas.  Impacted 

groundwater is pumped to lined process ponds or treated via the Vibratory Shear 

Enhancement Process (VSEP).  Evaluation of water quality and water level data at capture 

wells and paired monitoring wells indicates that the existing capture system is largely 

effective as a source control measure and hydraulic gradient control.   

 

The AOC provides for investigations and mitigation to be implemented via Interim Response 

Actions (IRA).  IRA are implemented in response to circumstances identified through 

hydrogeologic evaluation and not because of an acute threat to human health or a recent spill.  

A summary of past releases of process water, a description of investigations and IRA 

performed to date, a list of reports resulting from the investigations and IRA, and a summary 

of the findings and results from investigations and IRA conducted in the SOEP and STEP 

area are included in Section 3 of this report.    

 

Groundwater modeling analyses required by the AOC are introduced in Section 4 of this 

report.  The complete report is included as Appendix A.  A preliminary conceptual 

groundwater model was developed for the Plant Site and SOEP and STEP areas in 2004 

(Maxim, 2004).  Maxim (2005) further summarized the conceptual model, described the 

initial numerical model design, and discussed model calibration methods and results.  The 

initial model was developed using the USGS code MODFLOW-2000 (Harbaugh et.al, 2000).  

Geomatrix (2007) updated the conceptual model to include water level and water quality data 

at new capture and monitoring wells installed since the inception of the initial modeling 

effort.  The model was revised by NewFields (2014) to include an expanded domain and 

added boundary conditions.  A more robust code, USGS MODFLOW-SURFACT Version 3 

(HydroGeoLogic, 1998) was used in the updated model to allow for variable saturation.  The 

current model report for the SOEP and STEP areas (NewFields 2016, Appendix A), 

describes expansion, calibration, steady-state and transient groundwater flow simulation, 

sensitivity analysis, and capture system evaluation.   Capture analysis was conducted in the 

current model using particle tracking via MODPATH Version 3.  Particle tracking is 

analogous to advective transport; and the results do not indicate constituent concentrations or 
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account for chemical transformation, sorption, diffusion, or dispersion.  Results of the 

conservative capture analysis from prior simulations and the current model indicate that the 

majority of potentially impacted groundwater in the SOEP and STEP areas is captured by the 

existing capture system.  Based on 50-year particle tracking simulations, complete capture of 

groundwater originating where an indicator BSL is exceeded may not be occurring in the 

following areas:      

 Groundwater within the beneath the north and northwestern  SOEP area; 

 Groundwater along the southwest and south edges of the SOEP source area; 

 Groundwater within the source area along the northern edge of Cell A and Cell E;  

 Groundwater beneath Cell A along the western edge and under the Evaporation Pad; 

 Groundwater in areas of BSL exceedance outside of the source area beneath Cell B; 

 Areas of BSL exceedance outside of the source area in the area north and northwest 

of the SOEP area; 

 Areas of BSL exceedance outside of the source area in the area south east of the 

SOEP source area; 

 Areas of BSL exceedance outside of the source area in the area northwest of Cell A 

and the Evaporation Pad and southeast of Cell A; and 

 Areas of BSL exceedance in East Fork Armells Creek alluvium northwest of well 

938A and 939A and a few smaller areas to the southeast of those wells.  Much of this 

area exceeds BSLs for chloride only and flows toward the creek. 

 

Data gaps identified through the modeling effort are outlined in the 2016 model report 

(NewFields 2016, Appendix A).  Additional data gaps identified through evaluation of 

SOEP and STEP area groundwater monitoring data are included in Section 5.  These data 

gaps include the need for more accurate flow data from capture wells, additional 

hydrogeological information from specific areas, additional groundwater capture at, or 

near, well 903D, and further documentation of activities.      

 

Recommendations to address noted data gaps are included in Section 6.  These 

recommendations include: 

 continuation of current groundwater capture activities and expansion, if 

necessary;  
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 continuation groundwater monitoring and possible expansion of monitoring network; 

 continuation and refinement of groundwater modeling, including consideration of fate 

and transport modeling;  

 continuation of Best Management Practices (BMPs); 

 continuation of annual synoptic runs on East Fork Armells Creek (the creek); 

 continuation of water balance refinement;   

 further study of scaling problems in capture systems; and 

 evaluation of pond liner permeability. 
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TALEN MONTANA, LLC 

COLSTRIP STEAM ELECTRIC STATION 

ADMINISTRATIVE ORDER ON CONSENT 

UNITS 1 & 2 STAGE I & II EVAPORATION POND AREA 

 

 

1.0  INTRODUCTION 

 

Talen Montana, LLC (Talen) is the operator of the Colstrip Steam Electric Station (Colstrip 

SES), located in Colstrip, Montana (Figure 1-1).  The Colstrip SES (Plant) is co-owned by 

Talen, PacifiCorp, Puget Sound Energy, Inc., Portland General Electric Company, Avista 

Corporation, and NorthWestern Corporation. 

 

Colstrip Units 1 & 2, which are two 333-megawatt, coal-fired steam electric generating units, 

have been in service since 1975.  Colstrip Units 3&4 are 805-megawatt generating units 

adjacent to Units 1 & 2.  Unit 3 has been on line since October 1983.  Unit 4 came on line 

near the end of 1985 and began producing commercial power in April of 1986.  Ponds 

serving Units 1 & 2 were put into service in 1975.  The pond system servicing Units 3&4 has 

been in use since 1983. 

 

On August 3, 2012, PPL Montana, LLC (PPLM), the previous operator of the Colstrip SES, 

and the Montana Department of Environmental Quality (MDEQ) entered into an 

Administrative Order on Consent (AOC) Regarding Impacts Related to Wastewater Facilities 

Comprising the Closed-Loop System at the Colstrip Steam Electric Station (MDEQ/PPLM 

Montana, 2012).  On June 1, 2015, PPLM transferred ownership of their share of the Colstrip 

SES to Talen Montana, LLC (Talen); further, Talen assumed the role as operator of the 

facility.   
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As part of the AOC, Talen is committed to prepare Site Reports for the Plant Site, Stage I 

Evaporation Pond (SOEP), Stage II Evaporation Pond (STEP), and Units 3&4 Evaporation 

Holding Pond (3&4 EHP) areas.  These site reports are the basis for further remedial 

activities under the AOC.  A fourth category of reporting, involving area process water 

associated spills or releases not included in one of the previously mentioned areas was also 

defined.  All past spills and releases have fallen into one of the three areas defined earlier in 

this paragraph.  This report provides information regarding past process water spills, pond 

seepage, and current conditions in accordance with the AOC. 

 

Minimum requirements of the AOC Site Reports are: 

 Identification of releases, if any, for each area and the source of the releases; 

 A description of the investigations performed to date, including a list of reports  

resulting from the investigations and summary of the findings and results from the 

investigations; 

 Groundwater models and results of modeling (Appendix A); 

 A description of completed and ongoing remedial actions (including the sampling 

parameters and frequency of any ongoing monitoring) and an effectiveness 

assessment of the remedial actions; 

 For each area that contains a pond, a description of the construction of the ponds and 

of pond contents through time; 

 For each pond, an estimate of seepage to groundwater beneath the pond; 

 Identification of data gaps, if any; and 

 Recommendations for additional site characterization, if any. 

 

This report provides information required as listed for AOC Site Reports for the SOEP and 

STEP areas.  
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2.0  POND CONSTRUCTION AND CLOSED LOOP SYSTEM DESCRIPTION 

 

 CLOSED LOOP SYSTEM 2.1

A closed-loop process water/scrubber system is used at the Colstrip SES to minimize impacts 

to water resources in the area.  Water-based liquid wastes from the generating plants are 

impounded in ponds designed and constructed to minimize seepage losses.  The Plant Site 

pond system includes ponds that serve all four generating units in various capacities.  Flyash 

disposal is not conducted on the Plant Site but rather in holding ponds at separate locations.  

Flyash from Units 1 and 2 are, or were, routed to the SOEP and STEP, located northwest of 

Colstrip.  The SOEP and STEP ponds presently servicing Colstrip Units 1 & 2 have been in 

use since 1975 and 1994 respectively.  Details of the SOEP and STEP ponds are described in 

the subsequent sub-sections.  Table 2-1 contains descriptions of the SOEP and STEP ponds.  

Table 2-2 contains pond and pipeline nomenclature for the SOEP and STEP area for 

correlation purposes.  

 

2.1.1 Definitions 

Several terms used in Table 2-1 and throughout this report require defining as follows: 

 Blowdown – A portion of water from the cooling tower which is removed and 

replaced with raw water containing lower concentrations of dissolved solids.  The 

process is conducted to reduce the potential for scale buildup in the cooling towers.   

 Boiler – structure where coal combustion occurs and steam is produced for the 

turbines.  Pulverized coal is injected with air into the boiler resulting in combustion.  

The heat from the burned coal heats the water in the boiler tubes which generates 

steam to turn turbines and generate electricity. 

 Bottom ash – a coarse grained residual from burning coal which falls to the bottom of 

the boiler where it is collected. 

 Circulating water system – System of water used in the generation of electricity 

including raw water, makeup water, cooling water, bottom ash and flyash scrubber 

slurry, etc.  The water is reused in various parts of the process. 



H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 Submittal\STEP SOEP AOC Site Rpt_2016_FINAL.Docx\\3/4/16\065 

 2-2 3/4/16\2:10 PM 

 Flyash – a residual of burning coal that is exhausted with flue gases through the 

scrubbers. 

 HDPE – High Density Polyethylene – a synthetic material that is a polyethylene 

thermoplastic.  HDPE has a multitude of industrial uses including pipelines and liners 

to name a few.  HDPE resists deterioration from chemicals, weather, heat, and 

oxygen.  HDPE has been used to line some of the ponds at the Colstrip SES since it is 

flexible and does not crack. 

 Hypalon – A synthetic material that is a registered trademark for a family of 

chlorosulfonated polyethylene synthetic rubbers.  Hypalon resists deterioration from 

chemicals, weather, heat, and oxygen, and is flexible.  Hypalon was has been used to 

line some of the ponds at the Colstrip SES. 

 Leachate Collection – collection of fluids that have passed through a solid material 

such as solid waste, liners, soil, or organic debris. 

 Liner – An impermeable material (HDPE, Hypalon, reinforced polypropylene (RFP)), 

or material that exhibits very low permeability (clay, polymers, etc.) that is placed on 

the bottom of a pond, lake, canal, stream bed, etc. to retain water in the structure or to 

limit movement of fluids through the bottom of the structure. 

 Paste Plant – A process facility used to dewater scrubber slurry reducing the amount 

of water that must be managed in ponds.  Creates a “paste” consisting of over 65% 

solids while binding the majority of water. 

 RFP – A synthetic material, sometimes referred to as reinforced polypropylene 

(RPP), that is lightweight, heat weldable, ultraviolet resistant polypropylene sheeting 

reinforced by sandwiching reinforcing fiber between polypropylene sheets.  The 

material is commonly used for lining ponds due to its light weight, strength, UV 

resistance, chemical resistance, flexibility, and low expansion and contraction 

characteristics.  RFP has been used to line some of the ponds at Colstrip SES. 

 Scrubber – Pollution control equipment that removes SO2, particulates, and other 

potential pollutants from the combustion flue gas. 
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2.1.2 Facility-Wide Process Water Flow 

Figure 2-1 is a schematic illustrating closed-loop process water flow for the Colstrip SES.  

Process water routing and facilities at the STEP are shaded on this figure.  Note only ponds 

that are part of the current process water circuit are shown on Figure 2-1.   

 

Up to 69 cubic feet per second (CFS) of raw water is piped from the Yellowstone River to 

Castle Rock Lake (also known as the Surge Pond).  Water can then be pumped to the holding 

tanks on the Plant Site.  Water is then distributed for use in the boilers and cooling towers as 

makeup water, or used in the bottom ash systems or the scrubbers.  Process water that is 

routed to the STEP (and previously the SOEP) is the scrubber slurry. 

 

Raw water is treated at the Plant Site by filtration, demineralization, and reverse-osmosis 

prior to being directed to the boilers.  The majority of water used at the facility is in the 

cooling water systems.  The cooling water systems are primarily used to condense the steam 

after it goes through the turbines so it can be sent back to the boiler to be re-used.   

 

The Colstrip SES burns coal in the boiler where steam is generated from water contained in 

boiler tubes.  The steam is used to rotate turbines that generate electricity.  Exhaust and flue 

gas are generated from burning of the coal and is directed to the scrubbers.  Air scrubbers, 

the Plant’s main pollution control equipment, are used to capture SO2, particulates, and other 

potential pollutants generated from the combustion of coal.   

 

Burning the coal leaves two residuals; bottom ash and flyash. Flyash, which is less dense 

than bottom ash, is exhausted with flue gases through the scrubbers.  Scrubbers remove the 

particulates creating scrubber slurry.  The scrubber slurry is transported through pipelines to 

paste plants located at the STEP and 3&4 EHP.  The paste plants remove water from the 

scrubber slurry, creating a “paste” that is deposited in the STEP or EHP.   Water removed 

from the scrubber slurry (clear water) in the paste plants is sent to lined clearwells.  Clear 

water is returned to the Plant Site for reuse in the scrubbers. 
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Bottom ash is coarser grained than flyash (pebble sized (4-64 mm)).  Bottom ash falls to the 

bottom of the boiler where it is collected and piped as a slurry to the bottom ash pond 

corresponding to the units (either Units 1 & 2, or Units 3&4 bottom ash ponds).  The bottom 

ash settles out in the pond.  Clear water decants into the adjacent Bottom Ash Clearwell 

(either Units 1 & 2 Bottom Ash Clearwell or Units 3&4 Bottom Ash Clearwell).  Water from 

the clearwells is normally routed back to the bottom ash system at the Plant Site for reuse. 

Bottom ash is transported from the bottom ash ponds and deposited in holding ponds. 

 

 SOEP AND STEP PONDS 2.2

2.2.1 Stage I Evaporation Pond (SOEP) 

The SOEP was designed to store 10 years of flyash (Bechtel, May 1976). Construction 

included a partial liner consisting of natural clay. The bottom was prepared by grubbing 

vegetation from the ground surface, grading, and compacting the existing clay.  The crest of 

the Units 1 & 2 SOEP Dam is at an elevation of approximately 3308 feet above mean sea 

level (msl) and the total height is about 70 feet above the original ground surface.  Maximum 

pool elevations were approximately 3300 feet above msl.  With the partial clay lining, 

seepage was estimated between 85 and 115 gallons per minute (gpm), assuming a full pond, 

saturated conditions, limited fractures in bedrock, and steady state conditions (Bechtel, May 

1976).  The SOEP was constructed with chimney drains, a blanket drain, and toe drain.  

Water from the drains was routed to a sump which returned seepage water to the pond.  

 

The pond was operated between 1975 and 1997.  During its operation, flyash slurry was 

pumped from Plant Site Units 1 & 2 A/B Pond through a fiberglass pipeline to the SOEP.  

Flyash settled in SOEP and the water was periodically pumped back to the Plant Site for use 

as process water through the same pipeline. 

 

2.2.2 Stage II Evaporation Pond (STEP) 

The STEP was constructed directly down the drainage from the SOEP (Figure 1-1).  It 

consists of five cells (A, B (New Clearwell), D, E, and Old Clearwell) which are 

synthetically lined with either high density polyethylene (HDPE) or reinforced polypropylene 

(RFP).  Cell A, located at the toe of the Units 1 & 2 Stage I Main Dam, is essentially full and 
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no longer receives flyash scrubber slurry.  Cell A no longer receives captured groundwater 

nor passive evaporation system water as of October 19, 2015 and no water is impounded 

within the cell.   

 

Cell E is currently the active cell.  Flyash slurry from Units 1 & 2 is routed to a paste plant 

that was constructed directly south of Cell A in 2008 and began operations in 2009.  Paste 

from the plant is then piped to Cell E. 

 

Cell B was constructed in 2006 to provide additional space to store process water.  In 2001, 

Cell B was equipped with pumps and converted to the New Clearwell.  The Old Clearwell, 

located adjacent to the Units 1 & 2 STEP Main Dam is now used for water storage and will 

eventually be filled with paste.  Cell D was constructed in 2011.  Cell C is a future cell, 

planned for construction north of Cell E. 

 

During operation of the SOEP, STEP Cell A, and early phases of Cell E, flyash scrubber 

slurry was piped through a single pipeline to the ponds.  Periodically, the piping was changed 

so clear water could be pumped back to the Plant for reuse.  A new flyash scrubber slurry 

pipeline was installed in 2002.  The new piping system consisted of one HDPE pipeline to 

convey flyash scrubber slurry to the STEP and a second for return water to the Plant Site to 

be reused in the scrubbers. 

 

2.2.3 Surge Pond (Castle Rock Lake) 

The Surge Pond is not a Plant process pond.  Rather, the Surge Pond is a water supply 

reservoir that stores water for use by Plant operations, the City of Colstrip, and nearby coal 

mines.  Therefore, discussion of the Surge Pond will be limited to its effects on the 

groundwater table in the vicinity of the SOEP and STEP. 

 

Water for the Surge Pond is supplied by the Yellowstone River via a 29-mile long pipeline 

originating at the Nicols pump station west of Forsyth, Montana.  Water in the Surge Pond is 

either routed to the City of Colstrip Water Treatment Plant and distributed, or piped to the 

Power Plant.  Water levels in the Surge Pond are regulated between an elevation of about 
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3280 feet above msl in the summer and 3284 feet above msl in the winter months.  The 

quality of the water is generally good and reflects the river water quality.   

 

2.2.4 Process Pond Storage and Water Management 

Process water in the STEP is contained in ponds and is circulated back to the Plant Site to 

operate as a zero discharge facility.  Water management is essential so an adequate amount of 

freeboard is maintained to account for upset conditions or to accommodate water introduced 

through precipitation.  Management of the amount of water present in the ponds is complex 

because of plant operation and natural conditions.  In some cases, it is necessary to re-direct 

process water to various ponds to allow for maintenance or to deal with unforeseen 

occurrences in the operations.   

 

Furthermore, because of the large area associated with the facility, a significant amount of 

water volume is added through precipitation.  For example, Colstrip receives an average of 

15 inches (1.25 feet) of precipitation water each year.  Water falling directly on ponds adds to 

pond volumes.  Relatively large portions of water falling on portions of the Plant Site also 

enter the ponds through stormwater runoff control measures.   

 

Deposition of flyash and bottom ash (about 10% of the coal volume burned) is a continuous 

process during electric generation.  Scrubber slurry carrying flyash from Units 1 & 2 is 

currently directed to the STEP.  Scrubber slurry has not been directed to the SOEP since the 

mid 1990’s.  Placement of the ash in the ponds reduces the amount of available storage for 

water.  For this reason, it is necessary to reduce the amount of water at a rate faster than ash 

deposition and precipitation input rates to maintain sufficient storage.  Colstrip SES uses best 

management practices (BMPs), to help manage water volumes (see Section 2.2.6).   

 

2.2.5 Water Use and Measurement Difficulties 

Text contained in this section has been revised from the AOC Plant Site Report 

(Hydrometrics, July 2015) and relates to the entire facility and not just the SOEP and STEP 

area. 

 



H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 Submittal\STEP SOEP AOC Site Rpt_2016_FINAL.Docx\\3/4/16\065 

 2-7 3/4/16\2:10 PM 

The majority of water from the Surge Pond is used at the Plant Site.  However, a portion is 

also is also used at nearby coal mines and as domestic water supply to the City of Colstrip.  

An estimate of water flows throughout the Plant process has been made, but detailed, 

accurate flow rates have not been determined because of difficulties with accurate flow 

measurement.   

 

Difficulties in flow measurement throughout the process water circuit include the following. 

 Some of the piping is not equipped with flow meters, some of the flow rates are 

estimated and general corrections, based on extensive site experience, professional 

judgment, and observations are made to some of the flow circuits. 

 Where flow gages have been used, their accuracy has been limited due to scaling 

buildup, corrosion, and other maintenance issues. 

o Scale build up in pipes and flow meters reduces the accuracy.  Scale reduces 

the pipe inside diameter causing velocities to be higher than in a pipe void of 

scale.  Flows measured by externally mounted flow meters results in 

overestimation of pumping volumes. 

o Furthermore, scale buildup on in-line flow meters creates inefficiencies, 

typically resulting in lower flow readings. 

 The large slurry flows can contain solids which range from 0 – 20%.  This variability 

in solids can lead to a significant error in flow measurement. 

 Reuse patterns- the process water circuit is not static.  That is, it is necessary to open 

and close values and redirect water during different processes which can introduce 

error in water balance calculations. 

 The ponds have a large surface area, and therefore undergo relatively large amounts 

of evaporation.  The amount of water being removed from the system through 

evaporation can be estimated but the margin of error is large. 

 Similarly, the efficiency of forced evaporation used to reduce the amount of water in 

the process circuit, is highly variable due to humidity and temperature.  This 

variability causes difficulty in making an accurate estimate of water being evaporated. 

 The volume of impacted groundwater collected from capture systems is estimated 

using local measurements at the pumps.  Because of scaling problems and pressure 
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differential caused by pumping uphill to the ponds, the accuracy of the flow estimate 

is limited. 

o Use of flow meters was attempted early in the groundwater capture process.  

Severe scaling resulted in continued maintenance of the flow meters, 

inaccurate measurements, or meter failure. 

o Volumetric flow measurements (time to fill a container of known volume) are 

used as an alternative to using flow meters.  Inaccuracies arise with this 

method since the flows are measured at individual well heads but pipeline 

pressures downstream of the capture wells vary.  For example, flow may be 

measured at a well with a pipeline back pressure of 50 PSI, while the pressure 

at the well head is essentially zero.  Flow in the pipeline is affected by the 

amount of back pressure.  In this scenario, estimated pumping rates will be 

higher than those actually occurring in the pipeline. 

 

As a result of these flow measurement difficulties, some of the current flow rates are not 

being measured, some of the flow rates are measured (possibly with correction), and some of 

the flow rates are estimated. 

 

2.2.6 BMP’s for Water Management 

Talen institutes several BMP’s to reduce water in the ponds.  BMP’s are upgraded when 

necessary to improve the methods used to reduce or contain water.  In addition, new 

measures are periodically implemented to add new BMPs or improve existing facilities to 

improve water management.  BMPs and site improvements are listed in the following bullets:  

 Forced Evaporation; 

 Weekly Pond Inventory; 

 Multifunctional Water Management Team; 

 Water  Management Guidelines for Operation and Maintenance; 

 Cooling Tower Water Management Cycle Optimization; 

 On-going Water Reduction/Reuse Initiatives; and 

 Review of current technologies with outside consultants. 
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2.2.7 SOEP and STEP Process Pond Sampling and Water Quality 

Water quality samples are periodically collected from cells at the STEP.  Samples were also 

collected from the SOEP pond during its operation.  This section describes sampling from the 

ponds and chemistry of the water in the ponds obtained through sample analysis. Potential 

reasons for variations in the pond chemistry are also described. 

 

2.2.7.1 Pond Sampling 

Ponds listed in the project monitoring plan (Appendix B), are sampled at a minimum 

frequency of once every three years.  Samples are collected from near the surface of the 

ponds at the approximate same location for each event.  Actual sampling locations depend on 

site access, safety considerations, and pond levels.  Grab samples are collected and the water 

sample preserved as needed, placed on ice, and transported to an analytical laboratory for 

analysis.  

 

Metals within the pond samples are typically analyzed for dissolved phase concentrations in 

accordance with the MDEQ approved monitoring plan.  However, pond samples have been 

analyzed for both total recoverable and dissolved phases of metals in some cases.  The total 

analysis uses a digestion step to place both suspended and dissolved metals into solution.  

However, dissolved analysis is considered more applicable for the ponds since water leaving 

the ponds as seepage will enter groundwater or unsaturated media that typically have very 

slow groundwater flow velocities.  The very low flow velocities and filtration characteristics 

of soil or clay liners make transport of solids from within the pond to groundwater very 

unlikely except under abnormal conditions.  Furthermore, the Federal Ambient Water 

Quality Criteria are based upon aquatic toxicity testing of the dissolved form of the 

constituent.  Therefore, dissolved phase of analysis is applicable to analysis of the pond 

water. 

 

2.2.7.2 SOEP and STEP Pond Water Quality 

Table 2-3 shows statistics for pond water quality including the most recent pond sample 

collected through 2015.  In some cases a particular analyte may have only been analyzed 
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once.  In this case the minimum, maximum, average, and most recent result will all be the 

same.  Note that some of the data for pond water quality is for ponds that are not currently in 

use (SOEP), method of use has changed (from Clearwell or decant ponds or visa-versa) or 

that have been closed.  Data for the SOEP is included on Table 2-3 although it has been out 

of service and has not contained free water since about 1995.   

 

Note also, that pond water quality depicted for Cell A includes data collected both before and 

after the cell was active.  STEP Cell A is essentially full and flyash scrubber slurry and/or 

paste are no longer introduced to the pond.  Water entering the pond decants into the New 

Clearwell or Cell E.  Concentrations for more recent samples from the Cell are elevated due 

to the extreme evaporative effects associated with the pond and evaporation pad. Note that 

Cell A no longer impounds water. 

 

Graphs, showing concentrations of indicator parameters versus time, Piper diagrams which 

illustrate the cation and anions distribution with time, and pond water quality data are in 

Appendix C.  Variation in the quality of process waters is illustrated on the graphs.  The 

Piper diagrams show that the water in the ponds has remained magnesium-sulfate type water 

throughout the monitoring period.  Note also that only median concentrations for cations and 

anions were plotted for the SOEP Piper diagram but no time/concentration graphs were 

prepared because the sample points within the pond were not differentiated. For this reason 

the Piper diagram represents the median water chemistry in the SOEP as a whole and does 

not represent individual areas within the pond through time.  Water quality in the SOEP and 

STEP ponds varies (varied) for a number of factors including, but not limited to:  

 Changes in routing of process waters may change for short periods for operational 

reasons.  For example if a pond is going to be relined or rebuilt, the water from that 

pond has to be placed in different ponds.  Water quality of the receiving pond may 

change following the transfer.  In addition, various cells have changed from active or 

decant ponds to clearwells.  Two examples are Cell E which was initially a decant 

pond from water exiting Cell A and Cell B which was initially a secondary decant 

pond and is now used as a clearwell.  Water periodically may be transferred between 

ponds at the facility; 
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 Evaporation of water from the pond surface results in higher concentrations of 

chemical constituents in the remaining water; 

 Force or passive evaporation efforts results in higher concentrations of chemical 

constituents in the remaining water;  

 Precipitation results in dilution of waters in the ponds.  All other things being equal, 

this results in a lowering of SC in ponds.  Colstrip receives an annual average of 

about 1.25 feet of precipitation that falls directly on the ponds or that flows to the 

ponds as runoff; and 

 Introduction of water from groundwater capture systems is lower in concentrations of 

chemical constituents and reduces overall concentrations. 

At the request of the MDEQ Major Facilities Siting Program, PPLM conducted a more 

detailed sampling and analysis of six ponds at the Colstrip SES in 2002.  Included in this 

sampling was the STEP Old Clearwell.  Water from the STEP New Clearwell was analyzed 

for a similar set of parameters in 2012.  Clearwells were chosen for the additional analysis 

since they are most likely to receive chemical constituents in the event of on-site releases or 

upset conditions in containment features (oil/water separators at the Plant Site).   

 

Samples were analyzed for an extensive list of parameters including major constituents, 

hydrazine, nutrients, an extended metals list, volatile organic constituents, semi-volatiles 

constituents, diesel range organics, diesel range organics as diesel, total extractable 

hydrocarbons, total purgeable hydrocarbons, hydrocarbon fractions (aliphatic & aromatics), 

cyanide, oil and grease, ethylene glycol, and residual chlorine.  Results of the analysis are 

included in data routinely submitted to the MDEQ Major Facilities Siting Program. 

 

Hydrocarbons were not detected in the sample from the STEP Old Clearwell in 2002.  Low 

concentrations of diesel range organics (DRO - 0.39 mg/L) and Extractable Petroleum 

Hydrocarbons (0.56 & <0.306 mg/L) were reported in water sampled from the New 

Clearwell in 2012.  Additional analyses were conducted for C5-C-8 aliphatics, C9-C10 

aromatics, and C9-C12 aliphatic fractions based on the initial analysis; with all the 

concentrations below the detection limits. 
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2.2.7.3 Bromide 

Calcium bromide has been added to the combustion process as part of the mercury control 

system at the Plant Site since 2010.  Calcium bromide causes mercury present in the flue gas 

to be oxidized and be captured in the scrubbers.  Some bromide containing chemicals are also 

used as scale inhibitors in cooling towers.  Typically, ponds that are directly connected to the 

scrubbers will have higher bromide concentrations.  However, bromide concentration can be 

affected by factors other than the scrubber process.  The amount of inventory in a pond also 

has an effect on the bromide concentrations in the ponds.  Higher bromide concentrations 

result with more evaporation.  Conversely, lower concentrations result from periods of high 

precipitation or if a substantial amount of raw water is added to the system.  The highest 

concentration of bromide in an active cell at the STEP has been 576 mg/L in Cell E.  Water 

collected from water above the flyash in Cell A has shown a maximum concentration of 746 

mg/L.  Cell A is no longer part of the process water circuit and no longer impounds water.   

 

Recently revised Background Screening Levels (BSLs) for bromide ranged from 5 to 10 

mg/L for intervals existing in the SOEP and STEP area (Neptune and Company, 2016). Note 

that these values were assigned based on the lowest non-detect since results of bromide 

analysis did not meet statistical rules applied to the data (Neptune and Company, 2016).  

Bromide was detected in several wells in both the SOEP and STEP areas, but all at 

concentrations of 3 mg/L or less.  The lack of bromide concentrations greater than BSL in 

wells collecting groundwater from directly under the ponds (922A, 924A, and 2019D) 

supports a conclusion that water is not currently seeping from the ponds.  

 

2.2.7.4 Reporting Limits and Method Detection Limits 

Water quality samples collected at the facility are submitted to commercial laboratories for 

analysis of parameters listed on a table referenced from the site monitoring plan.  Reporting 

limits are also referenced in the Water Resources Monitoring Plan (Appendix B).  This 

includes pond water, samples from the creek, and from groundwater monitoring wells.  

Reporting limits (RL) and method detection limits (MDL) are described in this section and 
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apply for surface water and groundwater analysis, but would also hold true for other types of 

laboratory analysis.   

 

RLs are typically the lowest concentrations that a particular analyte can be detected by a 

laboratory and the concentration reported with a reasonable degree of accuracy and precision.  

These values are often the lowest standard on the calibration curve. RL’s are generally driven 

by the client or regulatory guidelines and as such have changed over time.  Less accurate 

laboratory methods in the past produce a greater variance in the curves which may produce 

an artificial upward trend.  Matrix interferences, caused by the presence of other chemical 

constituents may raise the level at which the concentration of a given analyte can be detected 

for reporting purposes.  A simple, easy to use, protocol to evaluate the effects of matrix 

interferences and variations with reporting limits over time is not possible and a substantial 

amount of statistical interpretation is required.  For this reason, any trends that are potentially 

artificial and may be associated with variations in laboratory analysis should be looked at on 

a case by case basis. 

 

MDLs are the lowest concentrations that an analyte can be detected in a sample that does not 

cause matrix interferences using a particular analytical method.  An analyte is considered 

detected when a value has been defined at a concentration that you are almost positive that 

the analyte you are analyzing is not background, also called the critical level.  The MDL is 

essentially equal to the critical level.  The critical level is where detection is considered 

positive, with an allowable false positive result of less than 1%.  So the MDL is a value at 

which an analyte can be detected with at least 99% accuracy.  However, quantitation is less 

accurate compared to concentrations that are greater than the RLs. MDLs are evaluated using 

pure water blanks (water that contains extremely low or no analytes).  In other words, MDLs 

are evaluated using the purest water available under the most ideal conditions.  At no time is 

the MDL higher than the RL. 

 

Water occurring in the environment, whether process or natural water, is generally far from 

pure.  A relatively high number of false positives occur when analyzing a sample because of 

the additional analytes.  This reduces the confidence level, and raises the MDL for a 
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particular value.  Actual detection levels then for water quality samples from ponds, surface 

water and wells are just above the point where a sample distribution barely intersects the 

blank sample distribution.  Water with a high concentration of analytes tend to broaden the 

sample distribution and raise the level at which individual analytes can accurately be 

detected.  This is referred to as matrix interference.  The higher the degree of matrix 

interferences, the higher the detection limit will be for a given sample.  Laboratories 

routinely perform MDL studies but MDLs can vary between sites due to site-specific sample 

matrix interferences. 

 

Practical quantitation limits (PQL) are the lowest level that can be consistently achieved 

during routine laboratory conditions.  The PQL is typically about two to five times the MDL 

(Van Buuren, B.H., 2011).  The PQL may also be set at a level up to 10 times (one order of 

magnitude) higher than the MDL.  A table listing available reporting limits through time, and 

recent MDLs evaluated at the analytical laboratory are contained in Appendix D. 

 

Water samples from the Colstrip SES exhibit a wide range of concentrations of chemical 

constituents which frequently result in variations in the MDL and the RL.  Samples that 

exhibit elevated levels of constituents may require a dilution.  Dilutions are prepared by 

mixing the sample water with a known quantity of deionized water.  Laboratory sample 

dilution raises the reporting limit. 

 

 POND SEEPAGE ESTIMATES 2.3

In accordance with Section VI. A.1(f) of the AOC, pond seepage estimates to groundwater 

are presented herein for the SOEP and STEP.  SOEP seepage estimates include design 

seepage estimates applicable to the operational pond and seepage estimates based on the 

current reclamation and evapotranspiration cover.  Seepage estimates for the STEP are based 

on actual geo-synthetic liner construction; but a comparison is made to prior seepage 

estimates (Hydrometrics 1985) that considered native earth or clay-lined pond construction. 
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2.3.1 Stage I Evaporation Pond Operational Seepage Estimates  

Design seepage estimates for the SOEP were made prior to construction by Bechtel (May 

1976).  The SOEP design seepage estimates were based on permeability data gathered from a 

series of exploration boreholes and monitoring wells drilled within the perimeter of the then 

proposed unlined SOEP.  Seepage rates were calculated for three individual sections of the 

SOEP with observed differences in hydraulic gradient: 1.) the northwest rim; 2.) the east rim; 

and 3.) the Units 1 & 2 SOEP Dam section.  Permeability calculated from the exploration 

program and assigned to the seepage model ranged from 100 ft/year for the Units 1 & 2 

SOEP Dam section to 300 ft/year for the northwest and east sections.  Bechtel (1976) based 

their seepage estimate on Darcy’s Law and made several simplifying assumptions; their 

projection of seepage from the SOEP during operation was 130 gpm.  These calculations 

assumed a full pool to 3300 foot elevation and a mound formed under the pond. 

 

2.3.2 HYDRUS Model Simulations of Percolation Through Stage I Flyash 

A HDRUS-2D numerical model (HYDRUS 2012) was used to simulate recharge rates to 

groundwater through the SOEP soil cover and underlying fly ash.  The HYDRUS model is 

appropriate for evaluating percolation through the SOEP soil cover, as HYDRUS is one of 

the few models that simulates both saturated and unsaturated flow conditions.  HYDRUS 

applies the Richards equation to solve for unsaturated flow.  As noted in Albright et al. 

(2010) regarding modeling of unsaturated flow, “the most important attribute is that the 

model must be based on a solution of the fundamental partial differential equation governing 

water flow in unsaturated soil, namely, the Richards equation”.  Further, MDEQ lists 

HYDRUS as an acceptable model for simulating unsaturated flow in their Guidance on Final 

Alternative Cover Demonstrations (MDEQ, 9/22/11).  Therefore, HYDRUS is one of the few 

tools widely accepted as appropriate for evaluating percolation through a soil cover.  It is 

unclear what analytical methods would be appropriate for simulating long-term percolation 

from unsaturated flow through such a cover.   

 

The SOEP no longer holds surface water.  An engineered cap was installed to balance the 

water storage capacity of the cover soil with the ability of vegetation to extract, utilize, and 
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transpire infiltrating precipitation.  Based on measurements in test pits excavated in different 

portions of the SOEP in 2012 by Hydrometrics, the engineered cover is comprised of three 

distinct material types or layers.  These included an upper topsoil layer about 15 cm (6 

inches) thick, an underlying subsoil layer averaging about 45 cm (18 inches) thick, and a 

bottom layer of clinker or porcelanite intended to act as a capillary break and ranging in 

thickness from 20 cm (8 inches) to 43 cm (17 inches).  Underlying the porcelanite layer is the 

fly ash fill material approaching 50 feet in thickness in central portions of the impoundment.  

The cap thickness and material properties are described in the HYDRUS model Technical 

Memorandum (Hydrometrics December 2013 – Stage One Evaporation Pond Soil Cover 

Hydrologic Evaluation). Reclamation Research Group (RRG) also conducted exploratory 

trenching in the soil cover and reported an average cap thickness of 96 cm (37.7”), including 

20 cm (~7.8”) of topsoil, 50 cm (~19.7”) of subsoil and 26 cm (~10.2”) of porcelanite 

(capillary break), (RRG Phase 1 Ash Disposal Ponds report, Castiglione and Jennings, 2010). 

 

This cover was designed to transmit less precipitation and thereby reduce or eliminate the 

amount of water that could enter the flyash and percolate to groundwater which is present at 

a depth of about 25 to 30 feet below ground surface.   

 

Well 966A is completed near the deepest part of the Stage One Evaporation Pond (SOEP) 

and data from this location provide an indication of site hydrogeologic conditions.  The 

flyash at this location is underlain by narrow, alluvial deposits that were present in the 

drainage bottom prior to pond construction.  Alluvium encountered in the 966A borehole 

ranged from poorly sorted, sub-angular to angular, sandy silty clay to sandy gravel.  The 

current ground surface elevation at well 966A is about 3304 feet above mean sea level (msl).  

The bottom of the flyash at this location is at an elevation of about 3,253 above msl.  The 

elevation of the groundwater table at the time of installation was about 3279.3 feet msl.  This 

equates to approximately 26 feet of saturated flyash at this location at the time of installation.  

The saturated thickness decreases peripheral to 966A due to increasing elevation of the 

native ground surface outward from the historic drainage centerline.  The flyash above the 

water table is slightly moist to moist (unsaturated). 
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Since a free water surface is not present on the pond, the pond was modeled using existing 

site-specific data to simulate flow through the engineered cap and predict the amount of 

precipitation that may reach groundwater in the flyash.  Based on this hydrogeologic 

scenario, water infiltrating through the cap and flyash to a depth of 20 feet is considered 

equivalent to potential seepage from the pond since this water will reach the groundwater 

table. 

 

Movement of water through the SOEP evapotranspiration (ET) cap was modeled using the 

HYDRUS 2D/3D unsaturated flow numerical model (HYDRUS, 2012).  The model 

discretizes the cap into finite elements and numerically solves the Richards equation for 

variably saturated flows.  Model output includes percolation, soil water content, evaporation, 

root water uptake, and numerous other fields.  Mesh lines may be inserted in the model to 

observe flux at specified locations.  For this analysis a two-dimensional (2D) model was 

constructed for vertical water movement through a defined cap profile. 

 

2.3.2.1 Model Input Parameters 

Model inputs include geometric properties, time and iteration criteria, soil hydraulic model 

parameters, root water uptake parameters, initial and boundary conditions, and climate data.  

As the model was refined, analyses were performed on the effects of modifying several of the 

model inputs.  Sensitivity analyses were conducted during modeling and focused on soil 

layer thickness, saturated hydraulic conductivity (Ksat), and potential evapotranspiration 

(PET).  These are the parameters typically addressed in a sensitivity analysis due to their 

strong influence on unsaturated flow and, in the case of the latter two, their high level of 

variability.  Once the base model was developed and calibrated to field measured soil 

moisture contents, each parameter was adjusted independently to determine the model 

sensitivity to that particular parameter.  In addition to the primary sensitivity runs, additional 

model runs were performed while varying other parameters related to the three primary 

sensitivity parameters.  For instance, once the PET sensitivity analysis was completed, 

additional model runs were performed while varying PET, rooting depth and leaf area index 

to look at the combined effect of these transpiration-controlling variables.  Overall, the 

sensitivity analysis showed the model to be most sensitive to PET and least sensitive to soil 
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cover thickness.  The sensitivity analysis results are described in Appendix E (Hydrometrics 

December 2013 – Stage One Evaporation Pond Soil Cover Hydrologic Evaluation).  

 

As indicated in the previous section, the SOEP ET cap layers vary in thickness throughout 

the site, and a cap thickness of 20 cm of topsoil, 50 cm of subsoil, and 26 cm of porcelanite 

(clinker) was chosen based on information from the Reclamation Research Group (RRG) 

Phase 1 Ash Disposal Ponds Report (Castiglione and Jennings, 2010) and test pit 

observations.  These parameters were based on test pit measurements as well as observations 

made by RRG.  Soil samples of each cap component (topsoil, subsoil, porcelanite) were 

collected from each test pit and submitted to Daniel B. Stephens & Associates Soil Testing & 

Research Laboratory in Albuquerque, NM for complete hydraulic testing.  Each sample was 

tested for a full suite of hydrologic parameters including saturated hydraulic conductivity 

(Ksat), gradation analyses, porosity, bulk density, residual and saturated moisture content, 

and the van Genuchten parameters alpha and n.  Soil water characteristic curves were also 

developed for each sample equating moisture content to varying matric potential.  The test pit 

and lab data are included in the HYDRUS model Technical Memorandum (Appendix E) 

(Hydrometrics December 2013 – Stage One Evaporation Pond Soil Cover Hydrologic 

Evaluation).  

 

The underlying ash was modeled to a depth of 20 feet (610 cm) below ground surface (BGS).  

Water reaching the 20-foot depth most likely continues vertical flow downward until 

encountering groundwater.  The ten year period from 2003 to 2012 was modeled so that 

results could be compared to data collected at the site during that same time period.  

HYDRUS default and recommended values were used for iteration criteria.  Soil hydraulics 

were modeled using the van Genuchten-Mualem model, which estimates unsaturated 

conductivities.  Soil parameters required for the model are residual water content, saturated 

water content, saturated hydraulic conductivity (Ksat), a pore-connectivity parameter, and 

two empirical coefficients that define the shape of soil hydraulic functions.  Samples were 

collected and analyzed for each layer at three test pits in the Units 1 & 2 SOEP cap area.  

Initially, an average of the results for each layer was used.  This approach was of limited 

value due to the interdependence of parameters, and subsequent models used soil parameters 
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from individual test pits.  Additionally, Ksat was increased by an order of magnitude in each 

layer to better correlate with the flux response observed at the site (Pokorny, 2012).   

 

The Ksat value for the model was increased from the laboratory-measured values for two 

reasons.  First, detailed studies conducted under the Alternative Cover Assessment Program 

(ACAP) show that laboratory-measured Ksat values are typically lower than Ksat under field 

conditions due to fissures, burrows, and other micro/macro conduits that develop in soil 

profiles.  According to Albright et al. (2010), regardless of permeameter testing results, most 

soils range from 10
-3

 to 10
-5

 cm/sec after a few years of field exposure.  Therefore, the 

laboratory values were increased by an order of magnitude to better represent the expected 

existing conditions in the soil cap.  Second, the Ksat values utilized in the model were 

determined in part by comparison of the model results to field-measured soil moisture 

contents.  Soil moisture monitoring conducted by RRG over the past several years provides a 

unique opportunity to calibrate the model to actual field conditions, lending an added level of 

confidence in the results not typically available for unsaturated flow models.  The calibration 

process and results are presented in Appendix E.   

 

Increasing the Ksat value over the lab values is considered a conservative element (i.e., 

increases percolation) in the model since a higher K will result in a higher percolation rate.  

In addition, averaging the Ksat values is not appropriate.  Because virtually all of the 

hydrologic properties governing unsaturated flow, including Ksat, Kunsat, and the van 

Genuchten parameters alpha and n are interrelated, using average values or different 

parameters from different samples will lead to erroneous results.    

 

Soil parameters for test pit TP-1209-02 are shown in Table 2-4.  These parameters were 

based on field observations and laboratory analytical results.  Hydrologic properties for the 

topsoil, subsoil and porcelanite cap components were determined from laboratory testing on 

soil samples submitted to Daniel B. Stephens & Associates Soil Testing & Research 

Laboratory.  Complete hydrologic analyses were performed on three samples of topsoil, 

subsoil and porcelanite, each, for a total of nine sample analyses.  In addition, four archived 

intact flyash core samples were submitted to the lab for complete hydrologic testing. 
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Root water uptake parameters define the upper and lower pressure heads and optimum range 

at which plants can remove water from the soil, as well as the vertical root distribution.  Root 

water uptake parameters are given in Table 2-5.  The HYDRUS model includes a number of 

default crops to choose from including alfalfa, corn, pasture grass, etc.  For the SOEP cap, 

pasture grass was used.  A crop coefficient correction factor was applied to the PET data 

from the AgriMet station to adjust the alfalfa-based PET values to pasture grass.  The crop 

coefficient accounts for varying crop conditions throughout the year.   

 

HYDRUS model default options assume a mature crop.  The vegetative cover density is 

controlled through the leaf area index (LAI) input parameter.  LAI was set to zero from 

November 1 through April 1, increased linearly to one on May 15, remained at one until 

September 18, and decreased linearly to zero on October 31, equating to a moderate 

vegetation density.  A moderate density is consistent with Hydrometrics observations of the 

site and vegetative cover characteristics reported by RRG.  The LAI was also adjusted during 

the model sensitivity analysis which showed the model is not particularly sensitive to the LAI 

value within the range of typical LAI values. 

 

Initial soil water contents for the ten year model runs were determined from a three year 

simulation using climate data from 2003, which was a typical year during the 2003 to 2012 

period.  An atmospheric boundary condition was applied at the surface and a free-draining 

boundary condition was applied at 20 feet BGS. 

 

The HYDRUS model requires precipitation, potential evaporation, and potential transpiration 

input data.  This climate data was developed from multiple sources.  Daily precipitation and 

Hargreaves potential evapotranspiration (PET) at the Colstrip weather station were 

downloaded for 2003 to 2012 from the Utah Climate Center (Utah, 2013).  Precipitation 

during the 10-year simulation period averaged 42.0 cm (16.5 inches).  For comparison, 

average annual precipitation at Colstrip since 1928 is 37.5 cm, and the 30-year average from 

1980 through 2010 is 36.1 cm.  The wettest and second wettest years on record were 2011 

and 2005.   
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A correction factor was developed to adjust the available Hargreaves PET to the more 

accurate Modified Penman PET.  Both Penman and Hargreaves PET were available for 

Terry, Montana, which is located about 90 miles northeast of Colstrip.  Modified Penman 

PET data were downloaded from the Terry AgriMet station (US DOI, 2013), and Hargreaves 

PET at Terry was downloaded from the Utah Climate Center.  Monthly correction factors 

were calculated as the ratio of Penman to Hargreaves PET and applied to the Colstrip 

Hargreaves PET to estimate Penman PET for the Colstrip site.  The results are comparable 

to, and somewhat less than, Penman PET values from other locations in the region:     

 

Location 
Distance 

(mi) 

PET* 

(cm) 

Precipitation* 

(cm) 
Source 

Colstrip, MT - 121.8 42.0 Described in Section 3.1.7 

Badger Peak, 

MT 19 125.9 33.5 

Desert Research Institute 

WRCC 

Terry, MT 89 128.3 32.1 AgriMet 

Melstone, MT 91 133.4 35.7 AgriMet 

Glendive, MT 116 127.0 31.8 AgriMet 

Beach, ND 142 156.4 32.7 NDAWN 

Bowman, ND 154 155.8 32.7 NDAWN 

Harlowton, MT 161 149.0 29.5 AgriMet 

*Average annual values 2003-2012. 

 

AgriMet Penman PET uses alfalfa as a reference crop, so a daily crop coefficient for pasture 

grass was applied to generate a more appropriate PET.  The crop coefficient has a maximum 

value of 0.68 (during peak growing season) and minimum value of 0.25 (during non-growing 

season).  Applying the pasture grass crop coefficient reduced PET from 121.8 cm to 70.2 cm 

of potential actual ET annually.  Potential actual PET was partitioned into PET and potential 

transpiration (PT) using the Ankeny function (PT=0.52*PET*LAI
0.5

).  Leaf Area Index 

(LAI) was set to zero from November 1
st
 through April 1

st
, increased linearly to one on May 

15
th

, remained at one until September 18
th

, and decreased linearly to zero on October 31
st
.  

The ten year simulation period averaged 42.0 cm per year of precipitation and 70.2 cm per 

year of actual PET. 
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2.3.2.2 HYDRUS Model Results 

The HYDRUS model was constructed to 20 feet BGS and it is assumed that any water 

percolating beyond that depth reaches groundwater.  Over a ten year period the average 

percolation was 3.65 cm per year, or 8.7 percent of average precipitation.  The minimum and 

maximum annual percolation values at 20 feet were 2.95 cm (2005) and 4.12 cm (HYDRUS 

2012).  The minimum percolation followed the dry year of 2004, while the maximum 

percolation followed the wet year of 2011.  The percolation lag was significantly reduced at 

shallower depths.  At the bottom of the porcelanite a net upward flux was observed in 2004, 

while 2011 resulted in the largest downward flux observed during the simulation period.  

Estimated annual evaporation averaged 27.9 cm while actual root water uptake averaged 10.7 

cm.  The following chart illustrates the cumulative fluxes at various depths for the model 

duration.  Increasing cumulative flux represents a downward flow of water. 

 

 

Model simulations indicate the effects of precipitation and ET are evident at shallower 

depths, while the fluxes are dampened as depth increases.  Changes in soil water content 

account for the difference between precipitation and the sum of modeled ET and percolation.  

Mass balances computed within the HYDRUS model show a relative percent error of less 

than 0.2 percent at the end of each month, with most values less than 0.03 percent. 
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Estimates of recharge to groundwater based on HYDRUS model analysis range from 0.6 to 

1.5 inches per year, or 3.6% to 8.8% of average annual precipitation.  The ten-year average 

simulated recharge to groundwater was 1.4 inches per year.  The footprint of the SOEP 

covers approximately 133 acres as measured at the perimeter run-on capture ditches.  This 

results in a conservative estimate of actual area.  Based on the HYDRUS calculated recharge 

rates and pond area between 4.1 and 10.3 gpm of recharge is occurring through the cap of the 

SOEP, with a 1-year average of 9.9 gpm. 

 

The current numerical groundwater flow model of the SOEP and STEP areas was calibrated 

in steady state to 2014 water level elevations (NewFields 2016, Appendix A).  Calibration 

was achieved using a SOEP recharge rate of 14 gpm.   Note that the SOEP is no longer used 

and water levels are well below the ground surface.  Current potential seepage through the 

cap and flyash are assumed to be attributable to recharge from direct precipitation on the cap.  

Run-on is still managed by ditches that divert water around the perimeter the SOEP. 

 

2.3.3 STEP Lined Cells Seepage Calculations 

Prior to construction, Hydrometrics, Inc. made seepage predictions for the STEP (1985) 

similar to those made previously by Bechtel for the SOEP (1975).  Hydrometrics’ 

calculations were based on a conceptual plan of operation for the 176-acre STEP and 

included transient analysis of both an unlined pond configuration and implementation of a 

low permeability clay liner.  Maximum percolation estimates for the clay-lined pond and 

unlined pond were 146 gpm and 161 gpm, respectively.  Note, however that the model 

(Hydrometrics 1985) only predicted increases in baseline groundwater flux downgradient of 

the pond of 10.9 gpm (for the lined pond) and 12.9 gpm (for the unlined pond) at the end of 

26 years of simulation.  Storage in pore space beneath the STEP accounted for the remainder 

of the percolated budget in the calculations.   
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Design seepage rates for the unlined or clay-lined pond were not favorable to operation; thus, 

the STEP was constructed with synthetic liners.  A design seepage estimate of 5 to 15 gpm 

(Hydrometrics, 1985) was suggested for the 176-acre lined pond based on manufacturer’s 

specifications.  This design estimate does not reflect actual pond development and operation.  

In accordance with Section VI. A.1(f) of the AOC, an estimate of seepage to groundwater 

from each of the five active cells of the STEP is made herein. 

 

Each of the STEP cells is lined with a geomembrane liner (e.g. High Density Polyethylene 

(HDPE) or reinforced polypropylene (RPP)), as specified in Table 2-1.  A geomembrane is a 

thin, flexible, low permeability material that is used as a fluid barrier (Giroud and Bonaparte, 

1989).  Ponds that have a geomembrane or dual geomembrane components have a much 

lower seepage potential than ponds constructed of earthen material alone; and the 

mechanisms for seepage through geomembrane liners differ from that through clay liners.  

The mechanisms of seepage through a liner system constructed with a geomembrane include 

permeation through the intact geomembrane liner and seepage through geomembrane 

defects.  Further, geomembrane-lined ponds at the STEP consist of either a single composite 

liner or a double-liner system.  Practical engineering methods specific to each liner type 

(single or double-lined) were used to make a head-dependent calculation of seepage to 

groundwater from each pond.  Specifically, empirical equations developed by Giroud et. al. 

(1992, 1994, and 1997) were used to estimate seepage from ponds with single or double 

geomembrane liners.  Parameter input for each liner type is variable; thus, seepage estimates 

for STEP ponds are listed in Table 2-6A for ponds with single composite liners and Table  

2-6B for ponds with double liner systems.  Pond dimensions, water levels, and parameter 

assignments used in the seepage estimates are included in the tables. 

 

A composite liner is a single liner comprised of two or more low-permeability components in 

contact with each other (Giroud and Bonaparte, 1989).  Cells with composite liners at the 

STEP are the A Cell, E Cell, and Old Clearwell.  Each of these ponds is constructed with a 

geomembrane component overlaying compacted native soil or conditioned bedrock (blanket 

layer installed over exposed bedrock).  A double liner system includes two liners with a 

drainage layer to detect, collect, and remove liquids between the two liners (Giroud and 
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Bonaparte, 1989).  STEP Cells B and D are constructed with double-liner systems.  The 

double liner system at each of these two ponds consists of the following, from top to bottom: 

 A 45-mil reinforced polypropylene primary geomembrane liner; 

 A geosynthetic drainage layer (~0.03 ft thick) constructed of a geonet between two 

geo-synthetic cushions; 

 A 36-mil reinforced polypropylene secondary geomembrane liner;  

 A geosynthetic cushion layer; and  

 Compacted native soil/conditioned bedrock.   

 

Giroud et al. (1997) evaluated the optimal configuration of a double liner system to minimize 

seepage.  In that analysis, a method of estimating seepage through a double liner system with 

a primary geomembrane overlaying a geonet leachate collection layer and a secondary 

composite liner was presented.  The method (Giroud et al., 1997) includes calculating 

hydraulic head on the secondary liner that results from seepage through the primary liner into 

the leachate collection layer.  Based on a comparative analysis, head on the secondary liner 

and seepage through the secondary liner decrease by at least four orders of magnitude 

compared to that of a single composite liner.  Seepage estimates for the double-lined B and D 

Cells were made using a procedure consistent with Giroud et al. (1997) that consider the 

inherent decrease in hydraulic head on the secondary liner produced by the geo-net drainage 

layer.  Note that there is also collection under the secondary liner which would serve to 

further reduce the potential of pond releases. 

 

For each geomembrane-lined pond, the cumulative estimate of seepage includes flow through 

the liner from geomembrane defects.  Seepage through defects is calculated using the 

equations and methods of Giroud et al. (1992), Giroud (1997), and Giroud et al. (1997).  

Specifically, Giroud’s equations are used to calculate the rate of seepage through a single 

defect in a composite liner and are parameterized by the amount of head on the liner, the 

hydraulic gradient, the hydraulic conductivity of the low permeability soil beneath the 

geomembrane, the area of the geomembrane defect, and the quality of the contact between 

the geomembrane and the underlying soil.  For double-lined ponds, there is an intermediate 

step that involves calculating the reduced head on the secondary liner.  The seepage rate 
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through an entire geomembrane liner (double-liner or composite) is calculated by multiplying 

the rate of seepage through a single defect by the total number of defects present on the liner.  

 

Flow through a geomembrane is not purely through defects but also occurs on the molecular 

level as either vapor transmission or liquid permeation (Giroud and Bonaparte, 1989).  Vapor 

transmission only occurs when one side of the geomembrane is not saturated; while, liquid 

permeation occurs as the result of a large pressure head differential between liquids on both 

sides of the liner.  Water vapor transmission through geomembrane liners is typically 

analyzed by standardized conformance testing (ASTM E-96) and results are provided by 

liner manufacturers.  Based on available testing results, water vapor permeance of RPP and 

HDPE geomembrane liners ranges from 0.05 to 0.12 perms (grain/ft
2
*hour*in-Hg).  A 

conservative estimate of seepage by permeation can be made for a given pond directly from 

the water vapor permeance results by 1.) converting the mass (grains) transfer rate to volume 

by assuming a density of water; and 2.) multiplying the result by both the pond area and head 

on the liner.  This was done for STEP ponds constructed of either a geomembrane composite 

liner or geomembrane double-liner system.  A conservative value of 0.1 perms was assumed 

in all calculations.   

 

Note that the equations for liquid migration through defects (Giroud et al. 1992, and Giroud 

1997) are semi-empirical and must be evaluated using the International System of Units (SI)  

where length is in meters, area in m
2
, volume in m

3
,and time is in seconds.  Final seepage 

results were converted to gpm at the conclusion of the seepage calculation for each pond.  

Estimates of seepage from STEP ponds with composite liners is calculated in Table  

2-6A.  Estimates of seepage due to permeation and defects from STEP ponds with double-

liner systems is calculated in Table 2-6B.  The estimates are parameterized by the frequency 

and size of liner defects, head above the liner, pond acreage, and thickness and permeability 

of soil beneath the liner.  The cumulative estimate of seepage from all STEP cells is 

approximately 17 gpm.  A discussion of model input, results, and sensitivity of parameters is 

as follows.     
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2.3.3.1 Parameterization of Liner and Defects 

Liner inspections have been conducted and/or liner defects have been documented for each 

of STEP Cells A, B, E, and the Old Clearwell.   

 A leak was discovered in the STEP E Cell in February 2006.  The water level in the 

pond was lowered rapidly to decrease the amount of head on the suspected lead area.  

Leak Location Services, Inc. of San Antonio Texas was contracted to perform a liner 

inspection to locate any liner defects that may be responsible for the leak.  A single 

semi-circular puncture approximately one-inch in diameter was found in the liner just 

above the prevailing water level at the time the inspection.  This puncture was 

submerged before the pond water level was lowered; and it is suspected that it was 

the sole source of the leak.  Leakage rates slowed as head above the puncture was 

reduced; and the leak stopped when the puncture was repaired.  Cell E was returned 

to service at operating levels above the puncture after it was repaired.           

 Major liner failure occurred at cell A after its installation.  The cell was drained and 

repaired/replaced in 1996 (URS 2000).  A small tear was documented in STEP Cell A 

in December of 2006.  The tear was above the current water level of the inactive 

pond.    

 The Old Clearwell was struck by a barge in 2007; and some seepage was observed 

beneath the liner.  The liner was repaired and well 955D was installed to capture the 

released water.  Note that well 955D was abandoned prior to construction of Cell D 

but replaced with capture well 2019D.   

 The most rigorous liner inspection was performed on the STEP B Cell in 2007.  The 

inspection was prompted by the presence of water in the between-liner collection 

system.  Several defects ranging from minor punctures (<1 cm
2
) to a bad seam weld 

were discovered during the inspection.  The cell was drained and repairs were made.       

 

For a geomembrane liner installed under strict quality assurance protocol, one to two liner 

defects per 4,000 m
2
 (43,055.6 ft

2
) can be expected (Giroud and Bonaparte, 1989).  Two 

defects per 4,000 m
2
 (43,055.6 ft

2
) were assumed for the STEP pond liners, based on Talen’s 

site experience.  A defect area of 0.1 cm
2
 (0.0155 in

2
) is often considered for liner 
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performance evaluation; and a defect area of 1 cm
2
 (0.155 in

2
) is considered for conservative 

design (Giroud et al. 1994).  The more conservative figure was used to evaluate STEP pond 

seepage.  Seepage calculations presented herein are based on liner defects that could 

reasonably be expected to be present during routine operation of the ponds.  These defects 

are differentiated from major liner tears or malfunctions that result from infrequent extreme 

events, such as the liner tear in the Old Clearwell caused by a collision with the barge.  

Seepage losses resulting from extreme events may be significant, but are at the same time 

temporal and reparable.  Past releases are tabulated in Table 3-1.  As noted, all known defects 

found in the STEP have been repaired.  Further, ongoing monitoring of cells with between-

liner collection systems indicates that little or no water is present between the liners (pers. 

Comm. Mike Holzwarth); thus, all calculated estimates of seepage through the STEP are 

conservative estimates.    

 

An empirical contact factor (C) is included in the equations of Giroud (1994, 1997) to further 

parameterize the quality of liner installation.  A liner in good contact with underlying 

sediments is assigned a C value of 0.21.  Alternatively, a liner in poor contact with the 

underlying sediments is assigned a C value of 1.15.  The empirical factor has a linear effect 

on seepage results; thus, Giroud’s equations are very sensitive to the assignment of this 

parameter.  Assuming equal values of all other parameters, seepage estimates made with the 

poor C factor are greater than five times those made with the good C factor.   

 

The C value for good contact is assumed for STEP Cells A, E, and the Old Clearwell, due to 

the weight of overlying low permeability fly ash deposited in the pond bottoms.  Solids in the 

pond bottom likely bridge any liner defects.  The C value for poor contact (1.15) is assumed 

for seepage estimates from STEP cells B and D because a thin geotextile separates the 

secondary geomembrane liners from the underlying soil.  Further, less fly ash is present in 

the B and D cells to bridge defects.  Although the contact factor increases the seepage 

estimate from these two cells by five times, the modern double liner system still reduces 

seepage by at least two orders of magnitude compared to single liners.    
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2.3.3.2 Head on Pond Liner 

Head on each of the STEP liners is assumed to be 30 feet, based conservatively on maximum 

operational depths.  This assumption will result in an overestimate of pond seepage because 

not all STEP cells are full of free water.  There is currently impounded water in A Cell.  

However, for calculation purposes a maximum of approximately six feet of standing water in 

A Cell was used for calculations and the remainder of the pond is filled with ash. This 

approach results in a conservative estimate of seepage.  Similarly, water depths in Cell E 

range from zero to 24 feet; and the water is impounded over a variably thick layer of ash.  

For these seepage estimates, the ash is assumed to be saturated and all heads are assigned a 

maximum value of 30 feet.  However, it is likely that the ash layer further limits the flow of 

water through the pond.  The hydraulic conductivity of ash is on the order of 1x10
-5

 cm/sec 

(0.028 ft/day) (Hydrometrics, Inc., 1985); and cells A, B, E, and the Old Clearwell have a 

layer of ash beneath impounded water.  

 

Head on the geomembrane-lined STEP ponds is typically greater than the thickness of the 

underlying compacted silt/clay soil.  This factor is important to note because it dictates which 

form of the leakage equation Giroud et al. (1992) or Giroud (1997) is necessary for the STEP 

liner evaluation.  Where head on the geomembrane liner is less than the thickness of the 

underlying soil layer, the hydraulic gradient term iavg is assumed to be one (see Tables 2-6A 

and 2-6B for equations and variable assignments).  Where head on the geomembrane liner is 

greater than the thickness of the underlying clay layer, the iavg term must be calculated and 

included in the leakage equation.   

 

As noted above, calculating seepage through a double-lined pond filled with water is a two-

step process whereby the head on the secondary liner is evaluated; then, the seepage rate 

through the secondary liner is calculated given the reduced head (Giroud et al. 1997).  To 

provide a conservative estimate of seepage from the primary liner to the between-liner 

leachate collection layer, singular defects are treated as orifices and free flow is calculated 

using Bernoulli’s equation, rather than Giroud’s equations.  The assumption of free flow is 

satisfied by the relatively large hydraulic conductivity and abundance of pore space in the 
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geonet.  Adjusted head on the secondary liner is a function of the hydraulic conductivity of 

the geonet, the slope of the leachate collection layer, the length of the pond, and the unit rate 

of seepage through primary liner defects (qi) (Giroud et al. 1997).  The equation for adjusted 

head on the secondary liner is presented in Table 2-6B.   

 

The final seepage rate through the secondary liner is calculated using the form of Giroud’s 

equation (Giroud 1997) for small head on the liner (i.e. head is less than thickness of 

compacted clay layer).  In this form of the equation (Table 2-6B), the hydraulic gradient is 

equal to one.  Final estimates of seepage through defects are added to that estimated by 

permeation to obtain the total seepage rate through each of the double-lined ponds.   

 

2.3.3.3 Pond Areas 

The area of STEP cells A and E assigned to the seepage calculations were determined by 

delineating the approximate wetted perimeter of the pond observed during a recent 

bathymetric survey (Dowl, April 2015).  The design area of each of cells B, D, and the Old 

Clearwell were assumed in the calculations.  Pond acreages used in calculations are 

summarized in Tables 2-6A and 2-6B. 

 

2.3.3.4 Lithology and Hydraulic Conductivity 

An assessment of lithology beneath the STEP, directed at evaluating liner suitability of native 

materials, was conducted by Northern Engineering and Testing (1985).  Soil types 

encountered and tested in the evaluation ranged from sand to claystone.  The permeability of 

undisturbed soils ranged from 5 x 10
-7

 cm/sec to 1 x 10
-4

 cm/sec (0.0014 to 0.28 ft/day).  

Native materials that were remolded or amended with bentonite exhibited permeabilities as 

low as 4 x 10
-8

 cm/sec (1.13 x 10
-4

 ft/day).  Additional field testing from on-site monitoring 

wells has been conducted for saturated horizons beneath the ponds (Table 2-7).  All of the 

aquifer tests were conducted after construction of the STEP; and the saturated test intervals 

are not immediately beneath the liner.     
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A range of hydraulic conductivity from 0.6 to 1.4 ft/day was calculated at well 921A (located 

between Cell A and Cell E).  The clayey silt/silty sand tested at well 921A is present at an 

elevation from 3203.9 feet to a basal elevation of 3189.9 feet.  The bottom of Cell E is at 

elevation 3220 feet, which implies that roughly 17 feet of clay/silt embankment fill separates 

the pond liner from the underlying aquifer.  Note that the hydraulic conductivity of alluvium 

at capture well 922A is much greater than that for alluvium or shallow bedrock at any of the 

other wells completed within the STEP.  Alluvium logged at wells 921A and 922A is very 

poorly sorted clayey silt to silty sand.  However, a sub-angular to rounded clinker gravel, up 

to ¼-inch, was logged near the base of the alluvium at well 922A.  The coarser grained 

material in 922A likely accounts for the difference in calculated hydraulic conductivity.  

However, the limiting permeability is that of the clay above the alluvium.  Based on lithology 

at capture well 922A, approximately 10 feet of low permeability clay overlays the alluvium.  

For each seepage estimate, the thickness of the low permeability soil layer (ts) beneath the 

liner is assumed to be 10 feet.  

 

A hydraulic conductivity of 1 x 10
-5

 cm/sec (~0.03 ft/day) was assigned to the soil/sediment 

layer beneath the liner in the calculations included in Table 2-6A and 2-6B.  This 

conservative variable assignment is one to two orders of magnitude lower than horizontal 

hydraulic conductivities resulting from aquifer tests conducted on saturated sediments 

beneath the STEP; but the assigned K is consistent with the upper range of K expected for 

fine-grained materials as tested by Northern Engineering and Testing (1985).  Also, it should 

be noted that Cells A, B, E, and the Old Clearwell have a layer of ash beneath impounded 

water.  The hydraulic conductivity of ash is on the order of 1x10
-5

 cm/sec (~0.03 ft/day) 

(Hydrometrics, Inc., 1985).  Test results for wells within or near the STEP are included in 

Table 2-7.  Lithologic logs for the wells listed in Table 2-7 are in Appendix F.  

 

2.3.3.5 Discussion of Results 

As previously stated, the total seepage estimate from geomembrane-lined ponds (composite 

lined ponds and double-lined ponds) in the STEP is approximately 17 gpm.  A seepage 

estimate of 161 gpm was previously made for the STEP (Hydrometrics 1985), assuming a 

pond area of 176 acres and no geo-synthetic liner.  This estimate suggests a potential seepage 
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rate of 0.91 gpm/acre.  The geomembrane-lined ponds have a cumulative design area of 110 

acres, resulting in an estimated seepage rate of about 0.15 gpm/acre.  Single composite lined 

ponds (Cells A, E, and the Old Clearwell) have a cumulative design area of 71 acres and 

account for nearly all of the estimated seepage.  The estimated seepage rate from the double-

lined cells (B and D) is just 1.5 x 10
-3

 gpm/acre.  Seepage from double-lined ponds is two 

orders of magnitude less than for single-lined ponds.  The reduction in seepage from double-

lined ponds indicates that the current technology is an effective source control.  The primary 

and secondary leachate collection systems at the STEP B and D Cells collected no water in 

2015 (pers. comm. Mike Holzwarth), which validates these estimates. 
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3.0  SUMMARY OF INVESTIGATIONS 

 

 SYNOPSIS OF PAST SPILLS, INVESTIGATIONS, MITIGATION, AND 3.1

STATUS 

Table 3-1 provides a list of past releases, date of the release, estimated amount of release, 

action taken to address the release, the fate of the released process water, and any reports 

prepared specifically for the release.  Information provided in Table 3-1 is not inclusive of 

non-process water related spills such as chlorine, petroleum hydrocarbons, or other 

operational chemicals which have not been introduced into the process water or are not 

intended to be part of the process water circuit.   

 

 PAST INVESTIGATIONS 3.2

Table 3-2 contains a chronological listing of events on the SOEP and STEP area that have 

been, or are being investigated.  The table includes the approximate date of the report, report 

title, general topic, and a summary of results or findings.  The reference section of this report 

(Section 7) contains a complete listing of the reports outlined in Table 3-2. 

 

 CURRENT SITE CONDITIONS 3.3

Site hydrogeologic descriptions have been presented in numerous previous site reports.  A 

brief overview is provided here for convenience. 

 

3.3.1 Regional and Site Hydrogeology 

Regional Geology 

Colstrip is located in the northern portion of the Powder River Basin, an asymmetrical basin 

oriented northwest to southeast.  This structural basin is responsible for the general regional 

orientation of bedding. “In general, Fort Union Strata dip very gently (less than a few 

degrees) in easterly and southerly orientations from west to east across the coalfield, 

respectively.  Locally, however, dips are steepened by high-angle faults that are present 

throughout much of the Colstrip area” (Roberts, et. al, 1999).  

 



H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 Submittal\STEP SOEP AOC Site Rpt_2016_FINAL.Docx\\3/4/16\065 

 3-2 3/4/16\2:10 PM 

Stratigraphy in the Colstrip area consists of, in descending order, the Fort Union Formation, 

Hell Creek/Lance Formation, Fox Hills Sandstone, and Bearpaw Shale.  The Fort Union 

Formation is divided into three members; the upper Tongue River Member, the middle Lebo 

Shale Member, and the lower Tullock Member.  The Tongue River Member is at the surface 

in the Colstrip area.  The Lebo Shale, and then the Tullock Members are exposed to the 

north.  At Colstrip, the total thickness of the Fort Union Formation is about 650 feet. The 

Lebo Shale is typically about 75-125 feet thick and is found at variable depths in the Colstrip 

area depending on the amount of erosion that the Tongue River member has undergone. 

 

The Fort Union Formation consists of alternating and intercalated deposits of shale, 

claystone, mudstone, siltstone, sandstone, carbonaceous shale and coal.  The formation was 

deposited in a fluvial system of meandering, braided, and anastomosed streams near the basin 

center and by alluvial fans at the margins.  Colstrip is situated in an area that was deposited 

from streams.  The fluvial systems were typically oriented northeast-southwest (Flores and 

Ethridge, 1985). 

 Anastomosing streams are comprised of multiple channels within a single drainage.  

Individual floodplains of an anastomosing system may include braided or 

meandering, or straight characteristics.  Deposition typically occurs under low energy 

conditions near a local base level (Makaske, 2000). 

 Braided flow systems consist of a network of flow channels within a single floodplain 

or flow belt (Makaske, 2000).  These channels have multiple thalwegs (deepest part 

of channel) that branch back and forth from single to multiple channels.  

 Meandering streams consist of one or more individual channels that migrate back and 

forth across a single floodplain.  Meandering channels consist of one thalweg. 

 

Numerous coal seams are present in the Tongue River Member of the Fort Union Formation, 

the result of peat deposits which accumulated in swampy areas and channels.  A tropical to 

sub-tropical climate resulted in thick peat deposits within the swamps and bogs (Nichols and 

others, 1989, Flores, R.M. and others, 1999).  Because of the depositional setting, the coal 

beds may pinch out laterally or stop abruptly.  The main coal seams of interest near Colstrip 

are the sub-bituminous Rosebud (~ 24 feet thick) and McKay seams (~ 8-10 feet thick) which 
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can economically be strip mined.  These two coal seams merge into a single seam on the west 

side of the Little Wolf Mountains near the Absaloka Mine, approximately 20 miles southwest 

of Colstrip.  The Rosebud Coal, however, is the only seam mined in the area due to quality of 

the McKay Seam which makes it undesirable for use in many coal-fired boilers.  Both the 

Rosebud and McKay coals are generally cleated.  That is, they contain natural vertical 

fracturing generally oriented perpendicular to the bedding plane.  Hydraulic conductivity of 

the coal seams is typically around one to three feet per day, but fluctuates locally. 

 

The depositional setting results in numerous lateral facies changes within the sedimentary 

rock deposits.  Channel sandstones often grade laterally into siltstones or shale resulting in 

preferential pathways for groundwater flow.  Cementation, or the chemical binding of 

individual grains to one another, is highly variable within the units, mostly consisting of 

weak calcium carbonate cement although thin deposits with silica cementation also occur.  

Localized thin limestone beds may also exist.  The combination of the depositional setting of 

the Fort Union Formation which resulted in lateral facies changes, variations in the 

lithologies of vertical sequences (sandstone, siltstone, shale), mining disturbances that have 

interrupted the original depositional setting,  formation of highly fracture clinker from in situ 

coal burning, secondary porosity (minor fractures in bedrock) combined with erosion and 

deposition from the creek result in vertical and horizontal anisotropy (the condition of having 

different properties in different directions) and heterogeneities (variations through space 

within a geologic formation).  Although driven by potentiometric heads, because of the 

anisotropic and heterogeneous nature of the geology, groundwater flow may not always 

follow a direct path from high potentiometric heads to lower head areas. 

 

Alluvium is present along many of the drainage bottoms throughout the region.  The most 

prominent deposit in SOEP and STEP area is along East Fork Armells Creek.  Alluvial 

deposits of clay, silt, sand and gravel reach a maximum thickness of about 38 feet.  A basal 

gravel, comprised of mostly of clinker, is often present in the alluvium.  Clinker fragments 

are typically also found throughout finer-grained alluvial deposits.   
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As mentioned previously, the Rosebud Coal, and in some places, the McKay Coal has 

burned.  This is most easily identified as red cap rock on hilltops around the region.  Burning 

of the coal baked the overlying strata.  As a result of the burning, the coal volume reduced 

either leaving a void for the overlying rock to collapse in or resulted in slow settling of the 

overlying rock into the space formerly held by the coal.  The thermally altered rock is 

referred to as clinker or scoria.  Collapse of the rock resulted in secondary porosity 

(fractures).  Permeability of the clinker varies but is typically very high (exceeding 2,500 

ft/day) and depends on the amount of fine grained sediments that have moved vertically into 

the available pore spaces and the degree and nature of fracturing.  Clinker is present along 

most of the higher ridgetops in the SOEP and STEP area.  The base elevation of the clinker is 

above the top elevation of both the SOEP and STEP ponds.   

 

SOEP and STEP Hydrogeology 

Geology in the SOEP and STEP area generally is comprised of alluvium, colluvium, shallow 

bedrock, coal, clinker, and various strata of the Fort Union Formation.  Spoil associated with 

area coal mining are also present south and west of the SOEP area.  Figures 3-1, 3-2 and 3-3 

are geological cross sections that illustrate the relationship of various units in the STEP and 

SOEP area.  Monitoring and capture well locations are shown on Figure 3-24.  A general 

description of these deposits in approximately descending order follows. 

 Alluvium – These deposits are present in drainage bottoms under the SOEP and 

STEP and along East Fork Armells Creek.  The alluvium generally consists of various 

mixtures of clay, silt, sand, and gravel.  The most significant alluvium is present 

along East Fork Armells Creek and is represented by a fining-upward depositional 

sequence.  That is, basal gravels typically overlie the Fort Union Bedrock.  Gravel 

generally grades upward into poorly sorted sands and silts.  Near surface deposits 

include silty clay to clayey silt and are generally gradational with colluvium that lines 

the margins and much of the valley bottom.  The ancestral East Fork Armells Creek 

has eroded through the bedrock units to below the McKay Coal and basal gravels are 

typically in contact with sub-McKay strata.  

A relatively small deposit of alluvium still exists coincident with the drainage 

bottoms under the valley in which the SOEP and STEP were constructed.  Alluvium 
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in this drainage is finer grained that that under East Fork Armells Creek.  Deposits 

range from very poorly sorted clayey silt, to silty sandy gravel.  Rock fragments are 

angular to sub-rounded and are mostly comprised of clinker.  The presence of the 

clinker is indicative of the near source deposition which occurred.  

Groundwater flow in the alluvium follows the drainage, generally at gradients that are 

similar to the topographical gradient.  A small deposit of alluvium, with a limited 

extent, is present below the SOEP.  The alluvium below the SOEP is cutoff by the 

Stage I Dam (see Figure 3-1). Water levels measured in wells completed in the 

alluvium rise into the overlying flyash.  This is a function of a direct hydraulic 

connection between the flyash in the SOEP and the underlying alluvium. No distinct 

confining layers are present between the base of the flyash and the alluvium.  

Alluvium under the STEP is cutoff by grout curtain and core trench of the STEP Dam 

(see Figure 3-1).   

A deposit of alluvium of limited extent is also present below the lined STEP, directly 

east of the Stage I Dam.  The alluvium was removed for construction of the STEP 

Main Dam core trench.  Dam core material cut off the alluvium.  Water levels in the 

alluvium below the STEP are above the upper alluvial contact in embankment 

materials.  This condition is a function of pressure induced by the lined ponds and 

damming by fine-grained dam core construction materials.  

Alluvium is present directly east of the STEP Main Dam.  A relatively small amount 

of groundwater is present in this alluvium due to the reduced recharge area.  Water in 

this alluvium is derived from the local precipitation recharge and bedrock.  

Groundwater in the alluvium flows eastward contributing to the East Fork Armells 

Creek (EFAC) alluvium. 

East Fork Armells Creek alluvial groundwater flows northward.  There are gaining 

and losing reaches in the creek suggesting that groundwater is contributing to the 

flow in some areas and receiving recharge from the creek in some areas.  Hydraulic 

conductivity of the East Fork Armells Creek alluvium is generally an order of 

magnitude higher than in tributary drainages, a function of larger overall grain size of 

the alluvium. 
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 Colluvium – Colluvium is slope wash deposits which have been transported 

downslope by fluvial or gravitational means.  In the SOEP and STEP area, colluvium 

is most often a silty clay or clayey silt composition, although coarser deposits may be 

present locally.  Colluvium deposited on the valley slopes tends to grade into the 

alluvium at the valley centers.  Colluvium also tends to be in gradational contact with 

underlying weathered bedrock. Hydraulic conductivity of colluvium, where 

groundwater is present, is typically low, less than one foot per day. 

 Rosebud overburden – Bedrock units of the Fort Union Formation are comprised of 

siltstone, claystone, shale, and fine-grained sandstone that typically overlay Rosebud 

Coal.  Groundwater is present in the overburden south of the SOEP.  Hydraulic 

conductivities of the overburden are typically on the order of one to three feet per 

day. 

 Rosebud Coal – Cleated coal with thickness on the order of 20 to 25 feet.  This coal 

has burned in the southern portion of the SOEP and STEP, leaving clinker and ash in 

its place.  Cleats are defined as systematic fractures that have a common spatial 

orientation. Orientation and the interconnection of fractures generally dictate the 

hydraulic conductivity of the coal.  Groundwater flow paths within the coal are also 

dictated by hydraulic pressures and cleat orientation.  The Rosebud Coal lies 

stratigraphically above the McKay Coal and is separated by interburden (see below). 

Hydraulic conductivity of the coal is typically low, on the order of one to three feet 

per day, although areas of higher and lower permeability exist locally.  The Rosebud 

Coal is burned in the SOEP and STEP areas (see clinker below). 

 Clinker – Also referred to as scoria and baked shale – Comprised of thermally altered 

and collapsed overburden (sandstone, siltstone, shale, etc.) that is formed by the 

burning of previously underlying coal.  The degree of thermal metamorphism of the 

sediments overlying the coal varies depending on the temperature of the burn, 

thickness of the overburden, fracture patterns, moisture, and duration of burn.  As the 

coal burned, its volume decreased.  As this occurred, or some period of time after 

burning concluded, the overburden collapsed into the void left by the burned coal.  
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The result is a highly fractured interval of metamorphosed sedimentary rock.  Ash 

layers and/or layers of unburned coal sometimes remain below the clinker.   

Clinker is generally quite permeable, a function of the secondary porosity caused by 

fracturing.  Hydraulic conductivities at the facility have been tested at over 2,500 

ft/day, although much higher values have been documented regionally.  Groundwater 

flow in the clinker may be preferential in a direction parallel with the original bedding 

planes.  Fracturing is generally widespread and interconnected making vertical and 

horizontal permeability nearly equal.  However, most groundwater flow is parallel to 

the hydraulic gradient.  Because of the high permeability, clinker is generally capable 

of transmitting large quantities of groundwater.  Groundwater is rarely contained in 

the clinker in the Colstrip area, however, due to its presence on hilltops and ridges 

where it readily drains.  If present, groundwater in clinker in the Colstrip area is 

typically found in structural low areas following periods of high recharge, either from 

precipitation or snowmelt.  Clinker is present on many of the ridgetops in the SOEP 

and STEP area. 

 Spoil – Spoil consists of silt, clay, sandstone, coal fragments, formerly overburden 

units that have been used to backfill areas where the Rosebud Coal was mined.  The 

spoil is the result of strip mining of the Rosebud Coal seam.  Strip mining involves 

removing overburden material (sedimentary rocks that overlie the coal) and placing it 

in the previously mined pit.  The coal is then removed.  The overburden placed in the 

previous pit is referred to as spoil.    

Spoil does not exist in the STEP or SOEP area but is present upgradient of the SOEP. 

Groundwater levels in spoil start to recover once backfilling begins.  Recharge may 

occur from precipitation, flow into the unit from the adjacent spoil or coal, and ponds 

constructed on or near the spoil.  Recharge typically takes many years.  For this 

reason, groundwater flow directions may vary as the spoil recharges.  Spoil is 

typically mineralized and initially exhibits higher concentrations of dissolved 

constituents than before mining.  Spoil may serve as a groundwater supply source 

following recharge.   
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 Interburden – Typically comprised of sandstone, siltstone and claystone which 

separate the Rosebud and McKay coal seams.  Interburden is present south of the 

ponds, but generally absent north of the drainage center due to erosion.  The absence 

of the Rosebud and McKay coal north of the ponds is a function of the dip and/or due 

to a normal fault that may exist in the valley bottom.  Groundwater in the interburden 

is contained in sandstone that is in direct contact with the McKay Coal, such as at 

well 948M. 

 McKay Coal – Cleated coal with a thickness of 7 to 14 feet.  Thickness of the coal in 

the SOEP and STEP area is typically 7 to 9 feet thick, although a thickness of about 

13 feet was logged at well EAP-121.  Fifteen feet of coal was logged in well 121-2, 

although the actual position of the upper and lower contact are suspect since 

circulation was lost or poor when this replacement well was drilled.  The McKay 

Coal is present in the SOEP and STEP area only south of the ponds.  The coal is 

likely not present north of the ponds due to the dip of the beds.  A normal fault, with 

the downthrown block to the south, is mapped west-southwest of the area with a 

terminus about 1.8 miles from the Units 1 & 2 STEP Main Dam (Vuke, et.al 2001 

(revised 2007).  The trend of this fault would bring it through the drainage near the 

Units 1 & 2 STEP Main Dam if the fault extends that far to the east.  Groundwater 

flow in the McKay is towards the east northeast.  Groundwater flowing through the 

McKay Coal may contribute to the water present in the alluvium.  The McKay Coal 

receives recharge regionally, but also from the Surge Pond since it crops out in the 

pond approximately 700 feet west of the Surge Pond Dam.  

 Sub-McKay – Fort Union strata consisting of interbedded claystone, siltstone, fine-

sandstones, and thin coal seams.  Channel sands are not uncommon resulting in 

numerous lateral sedimentary facies changes.  These depositional changes result in 

rapid variations in thickness and limit the lateral continuity of units.  Sandstone is 

typically un-cemented or poorly cemented with calcium-carbonate.  Water in the sub-

McKay units flows east northeast.  Water flowing in the sub-McKay units either 

issues to the alluvium or flows further northward below the creek.  Impacts to 

groundwater in the alluvium and shallow units east of the STEP Main Dam are 
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mostly derived from sub-McKay flow.  The hydraulic conductivity in the sub-McKay 

strata are variable, although it is most often less than 2 feet per day. 

 

Groundwater is found in the alluvial deposits, interburden south of the ponds, McKay Coal, 

and sub-McKay.  Groundwater is generally absent from the clinker due to its stratigraphic 

position, elevations, and high hydraulic conductivity which results in rapid drainage.  

Hydraulic conductivities observed on the SOEP and STEP area are highly variable.  Alluvial 

deposits along East Fork Armells Creek alluvium, under the ponds, is also variable but 

generally exhibits lower hydraulic conductivity than the East Fork Armells Creek alluvium.  

Bedrock units typically exhibit lower hydraulic conductivity values, depending on the degree 

of sorting, grain size, presence of secondary porosity, and cementation.   

 

3.3.2 Distribution of Indicator Parameters 

Several indicator parameters are used to evaluate potential process water impacts to 

groundwater at the Colstrip SES.  These include specific conductance (SC), dissolved boron, 

chloride, sulfate, and the ratio of calcium to magnesium concentrations.  SC, sulfate, 

dissolved boron, and chloride are good indicators of process water since the levels of these 

parameters are typically high and each behaves in a conservative manner (mobile in the 

actual environment).  The calcium to magnesium ratio is also useful as an indicator of 

process water.  This is due to the fact that magnesium is typically more concentrated in 

process pond water when compared to calcium.  An exception is Units 3&4 Bottom Ash 

Ponds at the Plant Site, which has higher calcium concentrations when compared to 

magnesium.  All of the water contained in the STEP exhibits a calcium to magnesium ratio 

that is well below 1, typically less than 0.3.  Most ambient waters in the Colstrip area have 

calcium to magnesium ratios that range from a little less than, to above 1.  These parameters 

have been accepted as an evaluation method for water quality by Talen and MDEQ.  All 

analytical parameters used for routine groundwater monitoring at Talen Colstrip SES through 

2015 are in the Water Resources Monitoring Plan (Appendix B).   

 

Baseline screening levels (BSLs) were updated in late 2015 (Neptune and Company, 2016).  

The update included use of data obtained since BSLs were last calculated in 2007 and 2011 
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(Arcadis, 2007, Exponent 2011).  Data from numerous groundwater sites from the Colstrip 

area were added to the BSL database and all areas (Plant Site, SOEP/STEP, and 3&4 EHP) 

were combined for calculation of BSLs that could be applied to all three AOC areas.  All 

sites used were reviewed and accepted by the MDEQ.  Completion units for each well used 

was evaluated for its stratigraphic position.  Statistical evaluation was conducted on each of 

the intervals and BSLs were calculated.  Based on the statistical evaluation, BSLs for five 

intervals (alluvium, spoil, clinker, coal-related (Rosebud overburden, Rosebud Coal, 

Interburden, McKay Coal), and sub-McKay) were calculated.  Intervals that were grouped 

together were either in direct contact with overlying or lateral units and data that were 

general similar.  Baseline screening levels (BSLs) for units found in the SOEP and STEP are 

included on Table 3-3 and detailed in Tables 5 and 8 of the updated BSL report (Neptune and 

Company, 2016) which is included as Appendix G.   Note that spoil is not present in the 

SOEP or STEP area and were therefore excluded from Table 3-3. 

 

Clinker in the SOEP and STEP area is typically dry.  Groundwater is occasionally present in 

wells completed in the clinker, however, following high precipitation or snowmelt events.  

Any groundwater present in the spoil, however, is very localized and not laterally extensive.  

 

BSLs are used to provide a basis for comparing groundwater that may have potentially been 

impacted by process water to other waters in the Colstrip area that are considered to be 

unimpacted.  Water quality in the Colstrip area and Fort Union Formation in general is highly 

variable.  However, the BSLs are mainly used as a basis for comparison in areas where 

baseline data (data obtained prior to operations in the STEP area) are not available.  Note that 

an exceedance of a BSL does not necessarily indicate that there are definitive groundwater 

impacts.  For example, groundwater in alluvium upgradient of the Plant Site may exceed 

calculated BSLs.  In this case, impacts from the Colstrip SES are not possible.  A thorough 

review of all indicators, local hydrogeology, and other factors must be considered in a 

multiple lines of evidence approach to evaluate impacts.  Indicator parameters are used 

primarily to evaluate if groundwater is impacted by process water. 
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Measured SC values and concentrations of boron, sulfate and chloride are used in the 

following discussion to describe the distribution of chemical constituents at the SOEP and 

STEP.  Results for 2010 and 2015 are presented to facilitate an evaluation of potential 

changes through time.  The distribution of these indicator parameters (SC, sulfate, boron and 

chloride) during the spring of 2015, as measured in wells completed in the shallow (alluvium 

and coal-related intervals) and sub-McKay hydrostratigraphic units, are presented on Figures 

3-4, 3-6, 3-8, 3-10, 3-12, 3-14, 3-16 and 3-18 described below.  Results from water quality 

samples collected in the spring were used since a larger number of wells are sampled during 

that monitoring period.  BSLs for each parameter and hydrostratigraphic unit (ARCADIS 

2007) are included in the discussion below.  Figures 3-5, 3-7, 3-9, 3-11, 3-13, 3-15, 3-17 and 

3-19 were prepared to illustrate the distribution of indicator parameters based on spring 2010 

analytical results.  Note that the data set used for the 2010 maps is smaller since fewer wells 

were installed at that time, which results in variation of the position of contour lines.  For this 

reason, comparison of the paired maps sets need to be viewed with caution when drawing 

conclusions of expanding or shrinking areas of possible impacts.  Iso-contour maps are 

divided by shallow (which includes data from wells completed in alluvium and coal-related 

units) and sub-McKay which contain only data from wells completed at a deeper 

stratigraphic interval than the McKay Coal.  More detailed discussion of water quality in the 

various areas of the SOEP and STEP are in Section 3.5. 

 

Overall, a reduction in impacted areas is apparent in the alluvium downgradient of the STEP 

Main Dam, including the tributary and East Fork Armells Creek.  The reduced area is due to 

efforts to control source areas, capture groundwater near the source, and from groundwater 

capture within areas interpreted to have process water impacts. 

 

Specific Conductance  

The updated BSL for laboratory SC for the various intervals of interest in the SOEP and 

STEP area are; 4,270 µmhos/cm (field SC BSL – 4,314 µmhos/cm) for alluvium and 3,550 

µmhos/cm (field SC BSL – 4,120 µmhos/cm) for coal-related intervals (overburden, 

Rosebud Coal, Interburden, McKay Coal).  Note that the BSL calculated for field measured 

SC is often higher than those measured in a laboratory.  SC shown on the following figures 
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represent laboratory values.  Although clinker is present in the SOEP and STEP area the BSL 

is not pertinent since the unit is almost always dry.  

 

Figures 3-4 and 3-5 present SC values for the shallow and coal-related intervals for spring 

2015 and 2010, respectively.  Wells with groundwater exceeding the updated BSL for either 

alluvium or the coal-related units are highlighted in red.  Coal related units represented in the 

map appear in the southwestern portion of the figures near well 368D, also referred to as 

Area 1. Coal related units are absent north of the south edge of the STEP. Discussion of SC 

values proceeds from the South of the SOEP (Area 1) to areas downgradient of the STEP 

Main Dam (Area 6). 

 

SC exceeding the pertinent BSLs were present at five wells southeast of the SOEP (Area 1).  

The highest value was reported in water from 366S.  Values slightly higher than the BSLs 

were present south of 366S at wells 374S, 977A, 978S, and 979S.  Bedrock groundwater in 

this area flows to the northeast, although gradients are very flat (see Figures 3-20 and 3-21).  

Note that shallow groundwater flows away from the Surge Pond towards capture well EAP-

119.  Water level elevations in the Surge Pond typically range from about 3280 during 

summer months to about 3284 in the winter.  This fluctuation also influences groundwater 

flow in the immediate vicinity of the Surge Pond.  SC decreases northwest of 366S before 

increasing again at interburden wells 368D and 976D.  SC below the BSL is observed at 

wells 926S, 389A-P, 949D, 388D, and 390D-P.  Water quality at 366S is believed to be 

influenced by local variations in water levels induced by the Surge Pond, the completion 

interval, and location at the base of burn rather than the SOEP.  A complete flow path 

between the pond and the 366S area has not been identified. 

 

SC exceeding the BSL of 4,270 µmhos/cm for alluvium is observed under both the SOEP 

and STEP.  A thin, narrow alluvial deposit is present under both ponds.  However, the 

alluvium was removed under the SOEP and STEP main dams, effectively blocking 

downgradient flow.  Groundwater capture is conducted from the alluvium in both the SOEP 

and STEP.  SC under the SOEP in spring 2015 was similar to SC observed in spring 2010, 

while the values are slightly lower under the STEP for this same period. 
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Several wells completed in the alluvium directly east of the STEP Main Dam (Areas 4 and 5 

exceed the BSL).  Extensive groundwater capture is being conducted in this area.  

Groundwater downgradient of well 982A, in the tributary drainage east of the STEP Main 

Dam, and in East Fork Armells Creek alluvium to wells nested around 944A has generally 

shown improvement since the fall 2010.  Most of the wells within this reach are near or 

below the BSL for SC in alluvium.  SC in the vicinity of well 944A was similar in 2015 

when compared to 2010. SC at these wells is about 7 to 40% higher than the BSL.   

 

Wells 948M and 957M are completed in the McKay Coal north of the Surge Pond.  Both of 

these wells show SC values less than 4,000 µmhos/cm.  Water from well 948M shows 

probable effects of the Surge Pond, with an SC of less than 1,500 µmhos/cm.  Well 957M 

does not show these influences.  The McKay Coal crops out in the Surge Pond approximately 

700 feet west of the Surge Pond Dam potentially providing a route of direct recharge to the 

coal.   

 

The updated BSL for SC for the sub-McKay is 4,470 µmhos/cm.  Figures 3-6 and 3-7 are 

iso-contour maps illustrating SC in the sub-McKay for spring 2015 and 2010, respectively.  

Observations of SC in the sub-McKay were the highest directly north of the SOEP and 

STEP, under the Old Clearwell and Cell D (well 2019), the area east of the Units 1 & 2 STEP 

Main Dam and at capture well EAP-119 (Figure 3-6).  Sub-McKay wells directly east of the 

STEP Main Dam have shown improved water quality, while those under, or directly next to,  

the SOEP have shown a slight decline in quality. 

 

Sulfate  

Figures 3-8 through 3-11 are iso-contour maps of shallow and sub-McKay units for spring 

2010 and 2015.  Sulfate concentrations exceeding the updated BSLs for alluvium and coal-

related strata were present directly south of the SOEP, in alluvium under the ponds, east of 

the STEP Main Dam and directly north of the golf course.  Water from one well point (SP3), 

completed in colluvium south of the golf course also exceed the BSL.  The number of wells 

in the alluvium exceeding the BSL east of the STEP was lower in 2015 than in 2010. 
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The distribution of wells with concentrations of sulfate exceeding the Sub-McKay BSL 

(2,200 mg/L) was generally similar to 2010 in 2015.  A notable difference is the area north of 

the ponds where additional wells have been installed.  Several new wells were installed since 

2010 to further characterize groundwater conditions.  Some of these wells exhibit 

concentrations of sulfate above the BSL.  These levels of sulfate may have been present in 

2010 but were not detected until installation of the new wells. 

 

Dissolved Boron 

Figures 3-12 through 3-15 are iso-contour maps of dissolved boron for shallow and sub-

McKay units for spring 2010 and 2015.  Areas with concentrations exceeding the BSL for 

dissolved boron in the shallow bedrock and alluvium are under the ponds east of the Units 1 

& 2 STEP Main Dam, under the SOEP, historically in shallow well SPN which is located 

near the North 1AD Pipeline Drain Pond, and southeast of SOEP and in portions of East Fork 

Armells Creek alluvium.  BSLs are exceeded in the sub-McKay in the area directly north of 

the SOEP, east of the STEP Main Dam, an in isolated areas southeast of the SOEP and 

directly north of the new clearwell.  The distribution of boron was generally similar in 2010 

and 2015.  More discussion of boron concentrations is contained in Section 3.5 

 

Chloride 

Figures 3-16 through 3-19 are iso-contour maps of chloride for shallow and sub-McKay units 

for spring 2010 and 2015.  Chloride concentration distributions were similar or slightly larger 

in the fall of 2010.  The increased distribution is a function of a higher density of wells.  

Chloride concentrations exceeding the BSL in alluvium and coal related bedrock units were 

observed under the ponds, east of the STEP Main Dam, and at a few locations in the 

alluvium of East Fork Armells Creek.  Chloride concentrations exceeding the BSL for 

chloride were present north of the SOEP, east of the STEP Main Dam and in isolated areas 

north of the New Clearwell (STEP Cell B) and the surge pond. 
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3.3.3 Groundwater Flow 

Water levels are periodically measured at the facility in monitoring wells and capture wells 

using commercial water level meters equipped with calibrated tapes.  Groundwater elevations 

are calculated by subtracting the depth to water (pumping or static) from the measuring point 

elevation.  Water levels measured in monitoring wells represent static conditions.  Water 

levels measured in capture wells represent pumping water levels, or levels measured during 

some portion of “recovery” when pumps have turned off.  Water levels inside a pumping 

well are often lower than those in the surrounding formation due to frictional losses caused 

by drilling and well completion processes.  Multiple types of head losses occur in and around 

a pumping well.  These are formation losses, disturbed zone losses, and well losses.  

Formation head losses are a function of the rate at which water is removed from a well and 

the hydraulic conductivity of the formation in the well completion zone.  Head losses also 

occur at the interface between the formation and the portion of the formation that is disturbed 

during the drilling process.  This “disturbed zone” may have lower permeability than the 

surrounding formation from an accumulation of drilling fluids, fines pushed into the 

formation during drilling, or other effects of the drilling process.  A head loss will occur 

where the hydraulic conductivity at the interface between the two media is lower than that of 

the adjacent water bearing formation.  Well losses are a result of the well installation itself 

and are a function of restrictions of groundwater flow to a well.  These may be caused by the 

presence of a filter pack, size and amount of perforations, type of flow into the well 

(turbulent versus laminar), and post-construction factors such as scaling of perforations 

causing blockage.  Any or all of these factors may restrict flow to a well, causing water levels 

inside a well to be lower than those in the adjacent formation.  Water levels measured inside 

a pumping well are typically an overestimate of actual drawdown affects outside of the 

pumping well because of the head losses not associated with the formation.  Therefore water 

levels from capture wells that are used for potentiometric map construction represent an 

estimate of actual conditions.   

 

Water levels are measured in select monitoring wells during the first 10 days of each month.  

A broader set of water levels are measured twice a year, typically in late spring and fall.  
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Water levels measured in shallow units are typically higher in the spring than in the fall.  

However, the effect on groundwater flow direction is negligible.   

 

Measured water levels are used to construct figures that illustrate the configuration of the 

water table (unconfined) or potentiometric surface (confined).  These figures are typically 

referred to as either water table or potentiometric figures.  For the purposes of this report, all 

figures depicting groundwater surfaces are referred to as potentiometric figures. 

Potentiometric figures are constructed by plotting water level elevations for multiple wells 

within the same hydrostratigraphic unit on a map; then, lines of equipotential (lines 

representing equal elevations) are interpolated between known water level elevations.  Water 

level data used during map construction are selected from a narrow temporal window, such 

that potentiometric surfaces are representative of a specific point in time.  However, the 

frequency of water level measurements may vary at each well.  Spatially, some areas have a 

smaller density of wells than others.  The number of wells used to construct a map is 

dependent on the density of wells in an area which are completed in similar 

hydrostratigraphic units.  Calculated water table elevations are used for all available wells, 

except when data appear erroneous or there are multiple wells in close proximity to one 

another with similar water level elevations.  In order to make the potentiometric figures more 

legible, only one well may be used in an area when a high density of wells are present that 

exhibit similar water level elevations.  In these cases, the location of contour lines are not 

affected. 

 

Figure 3-20 is a potentiometric map constructed of water levels recorded in October 2015 for 

the shallow groundwater horizon of the SOEP/STEP areas.  This horizon consists of alluvium 

and shallow bedrock associated with Rosebud and McKay coal beds.  The Rosebud Coal is 

missing (burned) southeast of the SOEP and immediately west of the Surge Pond; so first 

groundwater is either found in Rosebud-McKay interburden or the McKay coal.  

Groundwater at this location exists under unconfined conditions and is laterally continuous 

with alluvium that is present beneath the SOEP and STEP.  Shallow bedrock and alluvial 

groundwater elevations are the highest west of the Surge Pond and the area southeast of the 

SOEP.  Water levels west of the Surge Pond indicate groundwater flow towards the SOEP.     
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Alluvial groundwater flows eastward under the SOEP and STEP but is interrupted by the 

Stage I and II Dams.  Alluvial groundwater directly east of the Units 1 & 2 STEP Main Dam 

flows east towards the East Fork Armells Creek alluvium.  Flow in the East Fork Armells 

Creek alluvium is northward.  The shallow groundwater intersects the creek.  Average flows 

measured during synoptic runs conducted since 1993 show a losing reach near the southern 

boundary of the SOEP and STEP area, between the North Flume (synoptic run site AR-1) 

and AR-9, which is about 1,250 feet downstream of AR-1 (see Figure 3-20).  Average flows 

downstream of AR-9 are relatively constant, although slight losing and gaining reaches are 

observed.  The variations are generally within the margin of error for the stream gaging 

conditions along the creek (Hydrometrics, 2012). 

 

Figure 3-21 is a potentiometric map constructed of water levels measured in the sub-McKay 

hydrostratigraphic interval in October 2015.  Sub-McKay groundwater generally flows to the 

north-northeast; this includes groundwater underneath and north of the SOEP and STEP 

ponds.  Flow near the Surge pond is more northward.  Depressions in the potentiometric map 

are centered at active capture wells.  The potentiometric depressions suggest that the 

pumping wells create localized influence on hydraulic gradient and direction of groundwater 

flow.   

 

Under normal conditions, that is when capture wells are not pumping, groundwater flow in 

the shallow units (i.e. alluvium and coal-related intervals) of the SOEP and STEP areas 

generally mirrors surface topography.  Alluvial groundwater of an ephemeral tributary 

drainage flows eastward under the SOEP, STEP, and directly east of the Units  

1 & 2 STEP Main Dam towards the East Fork Armells Creek alluvium.  Flow in the East 

Fork Armells Creek alluvium is northward.  The direction of flow in sub-McKay bedrock on 

the west side of East Fork Armells Creek is generally to the east/northeast.  Where the sub-

McKay bedrock sub-crops in East Fork Armells Creek alluvium, groundwater flow from the 

bedrock issues to the alluvium.  Alternatively, sub-McKay bedrock that does not sub-crop in 

the alluvium may follow a more regional groundwater flow path.  Note that regional 
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groundwater flow in the Tongue River Member of the Fort Union Formation is generally 

eastward (Van Voast, W.A., and Reiten, J.C. 1988). 

 

3.3.3.1 Vertical Gradients 

Groundwater flows from areas of higher potentiometric head to those with lower 

potentiometric head.  It is critical, however, to understand that significant or even minimal 

groundwater flow may not occur between hydrostratigraphic units even though there may be 

a relatively large differential in potentiometric head at wells completed in various strata at 

roughly the same location.  In fact, a large differential head at paired wells completed in 

different strata usually indicates a poor hydraulic connection, which inhibits vertical flow.  

Vertical hydraulic gradients, like horizontal hydraulic gradients, should be calculated using 

hydraulic head data from monitoring wells or piezometers completed in the same 

hydrostratigraphic interval.  Calculation from different intervals may be misleading due to 

heterogeneities that may exist between the two intervals measured.  However, the head 

differential between two wells completed in different strata may provide an indication of the 

potential for vertical migration of groundwater.   

 

Actual vertical flow between separate saturated units is controlled by the hydraulic 

conductivity of the individual units, the hydraulic conductivity of the intermediate unit, and 

the difference in head between the units.  Units with very low hydraulic conductivity, such as 

claystone, shale, and clayey siltstone, for example, will have very little groundwater flow 

through them, regardless of the head differential.  Note that head differentials in individual 

wells may be affected by completion intervals and/or method of completion.   

 

When a well is completed with perforations positioned over multiple water bearing intervals, 

the water level in the well will equilibrate such that it is not representative of the hydraulic 

head in either unit.  For example, if a saturated interval of higher hydraulic head is not sealed 

off from a targeted saturated interval of lower head, the well water level may rise to a level 

consistent with the upper unit and not the targeted lower unit.  Conversely, if the lower 

targeted interval has a higher hydraulic head than the incompletely sealed upper interval, 

groundwater (head) from the lower unit will dissipate into the upper unit.  Either case may 
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occur when an upper saturated interval is not identified during drilling due to its extremely 

low yield.   

 

Accepted well completion methods have changed substantially throughout the life of the 

Colstrip- SES.  Initially, wells were completed by either placing neoprene packers above the 

perforated interval or by covering the perforations with a filter material, commonly pea 

gravel.  The annular space above the packer or gravel pack was typically covered with about 

two feet of bentonite; and the remainder of the annulus was filled with cuttings.  Improper 

placement of well filter material (gravel pack), bentonite, or other annular seal material (i.e. 

cuttings) during well completion could result in bridging and a subsequently poor seal.  A 

poor seal could also occur if cuttings used in the annulus were primarily coarse-grained.  

Later wells were completed using neoprene packers with bentonite seals placed above them 

to the surface.  Packer failure was the primary concern with this method of well completion, 

as failed packers could potentially result in unstable seals and downward groundwater flow 

through the annulus.  Currently, wells are completed by placing a filter pack, generally silica 

sand, over the perforations, and then backfilling with bentonite (chips or slurry) to the ground 

surface.  A solid seal forms once the bentonite has hydrated with formation water.  Note too, 

however, that high sodium content water may affect the bonding strength of bentonite, 

potentially weakening a seal. 

 

Figure 3-22 contains hydrographs for various paired or nested wells, or for wells in very 

close proximity to one another.  The hydrographs illustrate the potentiometric head in each 

well and head differentials between separate units.  Observations for the hydrographs (Figure 

3-22) are included under the following bullets.  Groups of wells or well pairs were chosen 

that would demonstrate gradients in areas that have minimal effects from pumping of 

groundwater capture wells.  Where pumping effects are present, their influence on vertical 

gradient is discussed.  In general, hydraulic head in the STEP area is highest in 

hydrostratigraphic intervals with the highest elevation head; and hydraulic head decreases 

with formation elevations.    

 389A-P, 390D-P, and 950D (south of SOEP) – These wells are located southeast of 

the SOEP (see Figure 3-24). Well 389A-P is completed in first groundwater 
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coincident with shallow weathered sandstone.  Stratigraphically, the shallow interval 

at this location is equivalent to the Rosebud-McKay interburden but it exists under 

unconfined conditions.  The Rosebud Coal is missing at this location. Well 390D-P is 

completed in the first water-bearing sub-McKay bedrock; and well 950D is the 

completed in an even deeper sub-McKay interval.  Groundwater capture is being 

conducted in the interburden horizon at well 976D and in the first sub-McKay 

horizon at well EAP-119; but capture well pumping in this area does not affect the 

prevailing vertical flow direction.  Hydraulic head is greatest in the shallowest well 

(389A-P), intermediate in the middle saturated interval (390D-P), and lowest in the 

sub-McKay at well 950D.  Assuming a hydraulic connection between the three 

intervals, the vertical gradient is downward.   

 374S and 979S (South of SOEP) – These paired wells are completed south of the 

SOEP and west of the Surge Pond.  Both wells are completed at different depths in a 

common hydrostratigraphic interval that includes the McKay coal.  Based on well 

completion depths and typical water level elevations, a vertical hydraulic gradient of 

approximately 0.025 exists at this well pair.  The direction of flow is downward.   

 397D, 398D, and 399D (north/northwest of SOEP/STEP) – A battery of three wells 

(397D, 398D, and 399D) was completed in successively deeper intervals of sub-

McKay bedrock north of the SOEP/STEP areas.  Specifically, well 398D was 

completed in the shallowest sandstone bedrock interval from 3174.3 feet to 3212.8 

feet of elevation; well 399D was completed in the intermediate interval from 3141.6 

feet to 3160.6 feet of elevation; and 397D was completed in the deepest unit from 

3063.2 feet to 3087.2 feet.  Hydrographs for these wells, included in Figure 3-22, 

indicate a hydraulic head differential of approximately 32 feet between the upper 

(398D) and intermediate (399D) sandstones.  A differential of about 22 feet of head 

exists between the intermediate (399D) and deepest (397D) sandstones.   

 921A and 958D (STEP Cell E) – These paired alluvium (921A) and bedrock (958D) 

wells are located on the dike between STEP Cell E and Cell A.  Based on 

groundwater quality impacts observed at well 958D, there may be a hydraulic 

connection between the shallow alluvium and the bedrock unit.  The head differential 
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at this location is consistent with that observed elsewhere in the STEP area and 

suggests a downward vertical gradient.   Well 958D was converted to a groundwater 

capture well in 2010.  Prior to the start of pumping in the bedrock well, the vertical 

gradient was approximately 0.3.  The already steep vertical gradient was increased to 

greater than one after pumping began.  Note that a vertical gradient greater than one 

can likely only be achieved by artificially lowering hydraulic head (i.e. pumping) in 

the downgradient unit.       

 

2029D and 2030A (East of STEP Main Dam) – These paired wells were installed east of the 

STEP Main Dam to monitor groundwater in alluvium and shallow bedrock.  A hydraulic 

connection is thought to exist between alluvium and bedrock at this location because shallow 

bedrock sub-crops in the East Fork Alluvium east of this well pair; and water level trends at 

2029D and 2030A are nearly identical.  Based on well completion depths and the hydraulic 

head differential between the wells, a downward vertical gradient of 0.01 is typical at this 

location.    

972D and 913A; and 919D and 918A (Downgradient areas east/northeast of STEP Main 

Dam) – These well pairs are located east of Colstrip SES.  Each of these well pairs targets 

sub-McKay bedrock and alluvium of East Fork Armells Creek.  Unlike well 2029D, the 

bedrock completion interval at wells 972D and 919D is deep and not directly hydraulically 

connected to the alluvium.  The lack of hydraulic connection is evident by the lack of water 

level response in well 972D when the water level in nearby well 913A was drastically 

lowered due to capture system pumping.  Under static (non-pumping) conditions, hydraulic 

head in alluvial wells 913A and 918A is greater than that in the underlying bedrock.     

995DD, 951D, 2037D and 2038A (Industrial Park Area, East of STEP) – These wells are 

located near Talen’s eastern property boundary; on or west of the former Moose Lodge 

property.  Wells 951D and 995DD are completed in hydrostratigraphic intervals that are 

deeper than any active capture wells in the area.  Well 2037D is completed in the first water-

bearing sub-McKay interval that is subject to groundwater capture by nearby wells such as 

927D, 928D, and PW-704D2, among others.  Well 2038A is completed in alluvium on the 

margins of the East Fork Armells Creek alluvial deposit.  Nearby capture wells in the alluvial 

interval include 377A and 378A.   Hydrographs for wells 2037D and 2038A exhibit some 
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variability in response to pumping at nearby wells; however, a comparison of hydraulic head 

between each of the four completion intervals targeted by 2038A, 2037D, 951D, and 995DD 

indicates a general trend of declining head in successively deeper strata (i.e. a downward 

vertical gradient).   

 

3.3.4 Hydraulic Parameters 

Hydraulic properties of SOEP/STEP Site hydrostratigraphic units are listed below.  The 

parameters were used in development of the groundwater flow model documented in 

Appendix A.  The geometric mean was used to calculate the average transmissivity, 

hydraulic conductivity, and storativity of SOEP/STEP area hydrostratigraphic units.  

Geometric mean was calculated by multiplying the values in a data set together and then 

taking the n
th 

(number of values in data set) root of the product.  A geometric mean indicates 

the central tendency or typical value of a set of numbers by using the product of their values 

(as opposed to the arithmetic mean which uses their sum).  For aquifer parameters that vary 

by more than two orders of magnitude, (e.g. hydraulic conductivity) the geometric mean is 

often thought to be more representative of average values than the arithmetic mean (Fetter, 

1988).  
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Aquifer Properties from SOEP, STEP, Plant Site, and Colstrip Townsite areas 

Hydro-

Stratigraphic 

Unit 

Geometric Mean 

Transmissivity 

(feet
2
/day) 

Geometric 

Mean 

Hydraulic 

Conductivity 

(feet/day) 

Minimum 

Hydraulic 

Conductivity 

(feet/day) 

Maximum 

Hydraulic 

Conductivity 

(feet/day) 

Geometric Mean 

Saturated 

Thickness (feet) 

Geometric 

Mean 

Storativity 

Alluvium 225 18.3 0.15 355 12 0.0003 

Rosebud 149 12.5 0.9 65 12 N/A 

Interburden 13 1.1 0.02 39 13 N/A 

McKay 26 2.3 0.06 9.3 10 N/A 

Sub-McKay 41.5 2.5 0.03 242 14.1 0.0008 

Aquifer Properties from Studies
1
 of the Fort Union Formation  

Hydro- 

Stratigraphic Unit 
Transmissivity (feet

2
/day) 

Hydraulic Conductivity Range 

(feet/day) 
Storage Coefficient 

Alluvium 1,900 0.00007 –  492 -- 

Rosebud 1.3 – 1,700 0.1 –  68 -- 

Interburden 28 0.9 -- 

McKay 0.7 – 31 0.01 – 3.1 -- 

Sub-McKay
2 0.7 – 31 0.01 – 3.1 -- 

N/A – not applicable 

“--“ – no data available. 

1 – Rehm et al. (1980), Van Voast and Reiten (1988), and Van Voast et al. (1977).  

2 - Assumes same values as McKay Hydrostratigraphic Unit. 

 

3.3.5 Surface Water – East Fork Armells Creek 

Talen has conducted 18 synoptic runs on East Fork Armells Creek (the Creek) in 1993, 1994, 

1996, 2000, 2003, 2004, 2005, 2007, 2008, 2009, 2010, 2011, 2012, 2013, spring 2014, fall 

2014, spring 2015, and fall 2015.  Results of the fall 2015 synoptic run are pending.  A 

synoptic run, also referred to as a seepage run, consists of surface water monitoring along a 

reach (section of a stream between two designated points) of a creek or river to characterize 

flow and water quality conditions.  Synoptic run monitoring sites within the SOEP/STEP 

area are shown in Figure 3-23.  Locations for synoptic run sites upstream of the SOEP/STEP 

area are in Appendix H, which contains a technical memorandum for the Spring 2014 

synoptic run. Synoptic run sites on East Fork Armells Creek are: 
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 AR-12 – Upstream of Plant Site and directly upstream of Highway 39; 

 AR-5 – Directly upstream of the culvert located on Currant Drive.  This location is 

west of the Units 1 & 2 A and B Ponds and northwest of Units 1 & 2 Blowdown Pond 

C North and South Ponds; 

 AR-4 – Directly upstream of the culvert on Willow Avenue.  This site is a very short 

distance west of the Units 1-4 Sediment Retention Pond; 

 AR-3 – Upstream and upgradient from the City of Colstrip Wastewater Treatment 

Plant settling ponds; 

 AR-2 – Also known as the South Flume, this site is located downgradient and 

downstream of the two easternmost City of Colstrip Wastewater Treatment Plant 

settling ponds and adjacent to the westernmost pond (North Sewage Effluent Pond); 

 AR-1 – Also known as the North Flume, this site is located downstream from the City 

of Colstrip Wastewater Treatment Plant settling ponds, downstream of a tributary that 

drains the town site,  downgradient from the Surge Pond, and downstream from 

Power Road.  This site is also downgradient from the boundary between the Plant Site 

and Units 1 & 2 Stage I and II areas; 

 AR-9 – Located about midway between AR-1 and the Ponderosa Butte Golf Course; 

 AR-8 – Located on Ponderosa Butte Golf Course upstream from the irrigation 

holding pond.  This pond receives treated water via pipeline from the City of Colstrip 

Wastewater Treatment Plant; 

 AR-7 – Located on Ponderosa Butte Golf Course downstream from the irrigation 

holding pond and upstream from the confluence of the tributary that holds the SOEP 

and STEP; 

 AR-6 – Located downstream from the City of Colstrip sports fields (baseball, softball, 

soccer, etc.) and downstream from the confluence of the tributary that holds the 

SOEP and STEP; 

 AR-11 – Located on the Ponderosa Butte Golf Course between sites AR-6 and AR-10 

 AR-10 – Also known as the Pine Butte Road Flume this site is located at the northern 

edge of the golf course and upstream of Pine Butte Road. 
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As shown on Figure 3-23 synoptic run sites AR-1, AR-9, AR-8, AR-7, AR-6, AR-11, and 

AR-10 are within the area defined as the STEP/SOEP Site for the purposes of this and 

subsequent AOC reports.  A small tributary, known as the Power Road Tributary, is also 

included in the reach of the Creek within the STEP/SOEP Site boundary.  This site is 

typically dry.  The first sites on the Creek upstream of the STEP/SOEP Site are AR-2 and 

AR-3.  These upstream sites are adjacent to the City of Colstrip Wastewater Treatment Plant 

settling ponds.   

 

Synoptic runs have routinely been conducted in the spring of the year before the golf course 

begins irrigation and/or fertilization practices, and before vegetation growth is sufficient to 

cause significant evapotranspiration effects on stream flow and water quality.  More recently, 

two synoptic runs have been conducted in the fall of the year (October of 2014 and 2015). In 

October, golf course irrigation practices have concluded for the year and most vegetation has 

gone dormant.  The timing of spring and fall synoptic runs is intended to monitor the stream 

during “baseflow” conditions.  Baseflow conditions exist when creek flow is the result of 

groundwater contributions and are not affected by precipitation or artificially caused runoff 

events.  Synoptic runs are conducted over a short period of time to minimize diurnal flow 

variations.  Higher flows, attributable to runoff from snowmelt, typically occur between 

February and March.  Runoff is magnified due to rain on snow events and/or when snowmelt 

cannot infiltrate due to frozen conditions.  Lowest flows typically occur in late summer and 

early fall due to evapotranspiration affects.  Short term high flows also occur in response to 

intense rainfall and runoff events.   

 

Stream reaches may be defined as gaining (increasing in flow) or losing (decreasing in flow) 

based on flow measurements.  Gaining reaches are supplied by groundwater inflow; while, 

surface water recharges groundwater in losing reaches.  Occasionally, groundwater levels 

and quality are also monitored in association with the synoptic run.  Groundwater levels 

higher than the creek are indicative of areas that are likely flowing into the creek (gaining); 

conversely, lower groundwater levels are suggestive of places where surface water is 

recharging groundwater (losing).  In some reaches, groundwater levels are higher than the 

level of the creek on one side and lower than the level of the creek on the other side.  This 
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indicates that groundwater is flowing into the creek from the bank with higher groundwater 

levels; and groundwater is flowing out of the creek toward the side with lower groundwater 

elevations.  This flow pattern is typical at meander bends, where the Creek flow is 

temporarily perpendicular to the direction of groundwater flow.    

 

3.3.5.1 Synoptic Run Results - Current Conditions 

Current conditions of East Fork Armells Creek are summarized herein based on results of the 

spring 2015 Synoptic Run.  During the spring 2015 synoptic run event, fourteen surface 

water sites were monitored, including twelve sites on the Creek, one tributary, and one pond.  

Water quality samples were collected and flows were measured at twelve sites on the Creek.  

A sample was also collected from the City of Colstrip Wastewater Treatment Plant settling 

pond.  Standing water was present in the Power Road Tributary; but no sample was collected. 

Groundwater elevations were measured at boreholes adjacent to the Creek at 19 sites; the 

groundwater elevations were paired with surface water elevations to evaluate gaining and 

losing patterns.  In addition to groundwater and surface water observations, sediment samples 

were collected from the streambed at twelve sites along the creek in 2015.  All of the samples 

were analyzed for an extensive list of parameters (Appendix H).  A copy of the March 2015 

East Fork Armells Creek Synoptic Run Technical Memorandum is included in this report as 

Appendix H.  Appendix H also includes figures showing losing and gaining reaches of the 

Creek based on flow measurements between 2005 and 2015 and trend plots of SC, sulfate, 

boron, chloride, and the calcium to magnesium ratio for all synoptic runs through spring 

2015. 

 

Figure 3-23 shows the synoptic run monitoring sites used during the March 2015 (spring) 

synoptic run.  Flows measured during the spring 2015 synoptic run were above average; 

however, flow gaining and losing patterns for the Spring 2015 synoptic run were similar to 

patterns observed during previous events.  That is, flow increased across reaches where it 

normally increases, and decreased over reaches where it normally decreases.  Flow is 

typically the lowest at upstream site AR-12 and increases in a downstream direction.  During 

recent years, however, flow has increased between AR-12 and AR-5, decreased between AR-

5 and AR-3, and increased downstream of AR-2.  Decreases in flow between AR-5 and AR-3 
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are likely the result of groundwater capture conducted on the east side of the creek on the 

Plant Site.  In spring 2015, a slight increase in flow was observed between AR5 and AR-4.  

Flow patterns in the reach of the Creek within the STEP and SOEP Site boundary in spring 

2015 were similar to previous years.  Flow decreased between AR-1 and AR-9; and an 

overall gradual increase in flow occurred from AR-9 to AR-10.   

 

Groundwater elevations were measured at 19 sites and compared to adjacent surface water 

levels in the creek.  About half of the sites showed likely gains and about half showed likely 

losing conditions.  The data from the stream gaging and water level measurements 

demonstrate that the Creek has multiple areas that either gain or lose water; however, results 

for spring 2015, were consistent with stream flow observations and indicate that overall the 

creek shows a net increase in flow (gain) through Colstrip.     

 

Graphs of chemical constituent concentrations for the various indicator parameters at 

synoptic run sites are in Appendix H.  In general, concentrations of indicator parameters have 

declined with time in the reach of the Creek adjacent to the Plant Site and STEP/SOEP area.  

Improvement in water quality through this reach is likely the result of ongoing groundwater 

capture efforts, best management practices by Talen, water management practices of the City 

of Colstrip, and improved water quality from upstream.  

 

The load or loading rate of a chemical constituent in surface water is a function of volumetric 

flow rate and the concentration (mass per volume) of a given chemical constituent in the 

water. An equal loading rate can be achieved for a stream with either high or low 

concentrations of a given constituent, provided that the flow rate changes in proportion to the 

difference in concentration of the chemical constituent.  Thus, loading can either be dictated 

by high concentrations and low flow or by low concentrations and high flow.  Loading rates 

are seen to increase in the downstream direction in East Fork Armells Creek.  Because there 

is only slight variation in concentrations of chemical parameters between sites, loading 

increases are driven by increasing flow rates.  The following two charts illustrate loading 

versus flow in the stream for TDS and chloride in spring 2015.  TDS is used for this 

comparison since it is a concentration value available for simple load calculations.  SC and 
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TDS values typically show parallel trends so use of TDS as an indicator for comparison of 

loading is reasonable.   

 

TDS concentrations were the highest (2,760 mg/L) at site AR-10; however, loads were the 

highest at AR-1 (TDS – 2,630 mg/L) because the flow rate is greater at AR-1, as influenced 

by the wastewater lagoons and the Surge Pond.  Chloride concentrations were generally very 

similar at all sites on the Creek in spring 2015 (ranging from 38 mg/L to 52 mg/L); however, 

the chloride load increased in the downstream direction in accord with increases in flow.  

Other indicator parameters (sulfate, boron, calcium, and magnesium) showed trends very 

similar to those illustrated as follows.     
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Although groundwater quality samples were not collected in spring 2015, previous synoptic 

run results suggest that shallow groundwater along the creek is primarily a magnesium-

sulfate type.  Surface water of the Creek is also of a magnesium-sulfate type, which supports 

a conclusion of a connection between groundwater and the Creek.  Constituent 

concentrations in shallow groundwater vary in relation to adjacent surface water sites.  In 

general, groundwater samples near the upstream creek sites exhibit higher constituent 

concentrations than the adjacent creek samples; and groundwater samples along the lower 

creek sites have constituent concentrations generally similar to or lower than the adjacent 

creek. 

 

Twelve sediment samples were collected during the Spring 2015 synoptic run from upstream 

of the surface water sample locations along the Creek.  Soil textures were not evaluated in 

2015; but results of textural analysis from previous synoptic runs indicates that surface 

stream sediments range from silty loam to sandy loam.  Soil pH ranged from 7.4 to 7.8; and 

sodium adsorption ratios (SAR) ranged from 1.63 to 3.63 in spring 2015.    Metals 

concentrations were variable.  Ranges of concentrations of select trace metals reported for 

sediment from synoptic run monitoring sites in the SOEP/STEP area were: 

 Arsenic - 0.9 to 3.0 mg/Kg 

 Beryllium – 0.11 to 0.46 mg/Kg 

 Cadmium - <0.5 to 0.16 mg/Kg 

 Copper – 3.9 to 10.1 mg/Kg 
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 Lead – 2.52 to 8.04 mg/Kg 

 Mercury - <0.1 mg/Kg 

 Nickel – 4.4 to 10.6 mg/Kg 

 Selenium – 0.2 to 0.4 mg/Kg 

 

Full results of the sediments analysis are included in Attachment 1 of the technical 

memorandum in Appendix H. 

 

3.3.6 Simplified Conceptual Groundwater Model 

A detailed conceptual model for the STEP and SOEP Site is included in the groundwater 

model report in Appendix A.  The conceptual model in the groundwater model report 

contains graphics that allow the reader to better visualize the hydrogeological system in the 

SOEP/STEP area.  A summary of a simple conceptual model is presented below.   

 

Colstrip is located in Rosebud County in the northern portion of the Powder River Basin.  

Surficial geology is dominated by the Fort Union Formation, which dips at less than two 

degrees to the east, and unconsolidated sediments which occur in valley bottoms as 

unconsolidated alluvium and along hillslopes as colluvium.   

 

The Fort Union Formation is comprised of an upper Tongue River Member, middle Lebo 

Shale, and lower Tullock Member.  The SOEP and STEP areas are underlain by the Tongue 

River Member.  The Tongue River Member of the Fort Union contains numerous coal seams.  

The Rosebud is the coal seam of economic interest south and west of the STEP and SOEP 

areas; but this seam is absent from the SOEP and STEP area proper.  Clinker, resulting from 

in situ burning of the coal (Rosebud and McKay) is present in the southwestern extent of the 

SOEP area.  The cross sections in Figures 3-1 through 3-3 show typical SOEP and STEP area 

geology. 

 

Groundwater at the site is present in alluvium and shallow bedrock, which may include 

Rosebud-McKay interburden, McKay coal, and sub-McKay.  Shallow groundwater found in 

alluvium is typically unconfined, although some semi-confined conditions exist where fine-

grained sediments overlie coarser grained water-bearing sediments.  Groundwater in the 
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McKay Coal and Rosebud-McKay interburden is typically unconfined.  Confined conditions 

are common in deeper sub-McKay units found in the SOEP and STEP areas.   

 

Hydraulic conductivity is variable in all hydrostratigraphic units of the SOEP and STEP 

areas.  The alluvium typically exhibits the highest hydraulic conductivity (avg. ~ 18 ft/day or 

less); while, shallow units related to the coal seams (excluding clinker) and sub-McKay 

bedrock typically exhibit relatively low hydraulic conductivity (1.1 to 12.5 ft/day).  

Hydraulic conductivity of the clinker varies but is typically very high (exceeding 2,500 

ft/day) and depends on the amount of fine grained sediments that have moved vertically into 

the available pore spaces and the degree and nature of fracturing. Because clinker is so well 

drained, it is not a significant groundwater reserve in the STEP and SOEP areas. Flow 

through clinker is not considered in either the conceptual groundwater flow model or the 

numerical groundwater flow model presented in Appendix A.        

 

Groundwater in the coal related intervals south of the SOEP and west of the Surge Pond 

flows in a northerly direction and is laterally continuous with flow in alluvium of an 

ephemeral tributary drainage that travels eastward under the SOEP/STEP. Flow in the 

alluvium in the drainage is blocked by the SOEP and STEP Main Dam.  Flow from alluvium 

of the ephemeral drainage flows east of the Units 1 & 2 STEP Main Dam towards the East 

Fork Armells Creek alluvium.  Flow in the East Fork Armells Creek alluvium is generally 

northward.  The direction of flow in sub-McKay bedrock on the west side of East Fork 

Armells Creek is generally to the east/northeast.  Groundwater flow from the sub-McKay 

bedrock flows to the alluvium where the bedrock sub-crops in East Fork Armells Creek 

alluvium.  Alternatively, sub-McKay bedrock that does not sub-crop in the alluvium may 

follow a more regional groundwater flow path towards the northeast.  As noted previously, 

natural vertical gradients between units are universally downward in the STEP and SOEP 

areas.  Reductions in hydraulic head caused by capture system pumping may potentially 

reduce the downward gradients.   

 

Groundwater quality is variable and is discussed in detail in Section 3.3.2.  Mitigation 

measures have been implemented in areas showing groundwater impacts.  A portion of this 
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includes groundwater removal using pumping wells.  The pumping creates areas of local 

depressions (cones of depression).  Other mitigation actions include pond reconstruction, 

lining, and improved water management practices. 

 

Groundwater recharge in the area comes from precipitation, which averages about 15 inches 

per year, infiltration of domestically used water (lawn water) east of the STEP, infiltration 

from the Creek in losing reaches, minor percolation through the closed SOEP, seepage from 

the lined STEP, City of Colstrip Sewage Lagoons,  and seepage from Castle Rock Lake 

(a.k.a. the Surge Pond).  The Surge Pond supplies the majority of the water used at the 

facility, town, and the Rosebud Mine.  It is considered to be a major source of recharge in the 

STEP and SOEP areas.  Groundwater discharges include flow to the Creek, 

evapotranspiration, and extraction from groundwater supply wells and capture wells. 

 

Surface water (other than ponds) is limited to East Fork Armells Creek, which flows from 

south to north adjacent to the SOEP and STEP areas.  East Fork Armells Creek is a gaining 

reach from the upstream end of town at the Highway 39 road crossing to the northern end of 

Ponderosa Butte Golf Course, located two miles north of Colstrip.  Increases in flow to the 

creek are from groundwater on both sides of the creek, from the City of Colstrip Wastewater 

Treatment Plan settling ponds, and from surface water additions from minor tributaries.  

Flows vary seasonally in response to precipitation, urban uses, and upstream activities.   

 

 DESCRIPTION OF COMPLETED AND ONGOING REMEDIAL ACTIONS 3.4

Talen conducts extensive activities associated with groundwater in the SOEP and STEP area.  

These activities include routine operational groundwater monitoring, groundwater mitigation, 

specific groundwater or surface water investigation, operational changes, and best 

management practices.  Mitigation and/or specific investigations are conducted in response to 

changes detected through operational water quality monitoring indicating process pond 

seepage, and/or in response to past spills or releases.  These actions are discussed in the 

following sections.  The combination of the activities described below provide a summary of 

current site conditions, and current or planned future activities that will be conducted to 

further improve groundwater conditions in the vicinity of the SOEP and STEP process ponds. 
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3.4.1 Operational Monitoring 

Talen conducts operational monitoring in and around the SOEP and STEP at a network of 

monitoring and capture wells.  The monitoring program is outlined in the site monitoring 

plan (Appendix B Talen Montana, December 2015, Water Resources Monitoring Plan).  The 

monitoring plan includes lists of monitoring wells, monitoring frequency for ponds and 

wells, analytical parameters, and evaluation and reporting criteria. .  New wells are sampled 

and evaluated for addition to the monitoring program when the monitoring plan is updated.   

In 2015, 382 wells were sampled; 214 during the first half of the year and 168 during the last 

half of the year.  Many of the wells are sampled twice a year with the largest sampling being 

during the first half of the year. 

 

Sampling frequency has been determined in coordination with the MDEQ and is designed so 

changes in water quality are identified.  Biannual sampling is conducted at most of the wells 

to allow seasonal variations to be documented.  Wells that are considered critical for 

detection monitoring or to evaluate current water quality conditions are generally monitored 

twice a year.  Less frequent monitoring is conducted at wells that are located in less critical 

locations or in areas where sampling intervals are less critical to the evaluation of 

groundwater conditions.  Less frequent monitoring is also conducted on wells that have been 

installed for specific investigational purposes but are not critical for the overall evaluation of 

an area, typically because of the high density of wells.   

 

Well samples are most commonly analyzed for parameters which include SC, pH, TDS, total 

alkalinity as CaCO3, bicarbonate, bromide, carbonate as CO3, chloride, sulfate, and dissolved 

metals (boron, calcium, magnesium, potassium, selenium, and sodium), and ionic balance.  

Mercury is analyzed at a few select sites.  Nitrate plus nitrite is also typically analyzed in 

newly installed wells.  With the exception of selenium, these parameters are present in the 

process water at relatively high concentrations.  Hence, many of these parameters are used as 

indicators of the presence of process waters.  Broader spectrum analyses were conducted 

from the mid 1970’s to the mid 1980’s.  The analytical parameter list has been modified to 

the current list based on discussions with MDEQ and results of prior analysis.  Mercury is 
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analyzed at a few select sites.  These sites are at locations that are considered as “sentinel” 

type wells, that is, they are in locations that would likely be most susceptible to impacts from 

efforts to remove mercury from the flue gas. 

 

Talen samples pond water from cells within the STEP typically at least once every three 

years.  Pond samples have also been collected and analyzed for a more extensive list of 

parameters than indicated in the monitoring plan.  In 2015, samples were also collected from 

four cells in the STEP and from the Units 1 & 2 STEP Main Dam Sump.  Data are included 

in Table 2-3. 

 

East Fork Armells Creek is the only natural surface water body in the SOEP/STEP Area.  

The monitoring plan includes three surface water sites along East Fork Armells Creek (South 

Flume – AR-2, North Flume – AR-1, and the PBR Flume – AR-10).  However, samples are 

collected independent of the operational program from several sites on East Fork Armells 

Creek during periodic synoptic runs.  Synoptic runs began in 1993 and have been conducted 

annually in the spring since 2007 (see Section 3.3.5 and Appendix H).  A total 12 sites along 

East Fork Armells Creek are sampled during the synoptic runs.  This includes the South 

Flume – AR-2, North Flume – AR-1, and the PBR Flume – AR-10.  Spring and a fall 

synoptic runs were conducted in 2015.  In 2015, each of these sites was monitored for flow 

and water quality samples were collected if water was present.  Surface water samples from 

East Fork Armells Creek were analyzed for dissolved oxygen, pH, SC, TDS, alkalinity as 

CaCO3, nitrate plus nitrite, sulfate, chloride, bromide, bicarbonate as CaCO3, carbonate as 

CO3, total boron, calcium, magnesium, potassium, mercury, selenium, and sodium.  

Groundwater samples have been collected as part of past synoptic runs.  Groundwater 

samples were not collected during 2015 synoptic runs although groundwater elevations were 

surveyed.  Appendix H contains the memorandum for the spring 2015 synoptic run.  A report 

is currently being prepared to present results of the fall 2015 synoptic run. 

 

All water quality samples are submitted to a certified commercial laboratory for analysis.  

Results of the analyses are validated through a quality control/quality assurance process and 
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maintained in a project database.  These validated data are provided to the MDEQ on an 

annual basis, following completion of the validation. 

 

Results of operational monitoring for the previous year are summarized in annual monitoring 

reports (see References, Section 7).  These reports are typically issued in late spring/early 

summer of each year.  Reports are submitted to the MDEQ for review.  Upon review, MDEQ 

and Talen meet to discuss the findings of the monitoring program and to discuss activities 

that can be conducted to further evaluate a particular condition or to mitigate a condition if it 

is interpreted to be related to the SOEP and STEP process water operations. 

 

Talen Environmental Compliance Department personnel review data on a routine basis.  

Additional evaluation is conducted in areas showing changes in water quality.  In addition to 

investigations conducted in response to water quality variations, Talen also responds to 

operational occurrences which could potentially result in environmental impacts.  Such 

events could include surface observations such as apparently affected vegetation, water 

issuing to ground surface in areas not previously observed, increases in water levels in wells 

that may or may not be accompanied by water quality changes, pipeline breaks, problems 

with drain pits such as overfilling, and other miscellaneous events. 

 

Evaluations of these data are used to identify changes in the groundwater system.  Any 

changes in the system are evaluated to identify those that may be caused by process pond 

activities.  Changes which are attributed to process ponds are further evaluated through 

continued monitoring, site investigation, implementation of mitigation activities, changing of 

normal processes, or a combination of the previous.  Groundwater mitigation is initiated 

following the identification of impacted waters as indicated by increases in concentrations of 

indicator parameters or levels of indicator parameters in new wells.  Other factors, such as 

location, groundwater flow paths, and historical use of an area are also considered when 

evaluating impacts. 
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3.4.1.1 Water Level Measurements 

Talen measures water levels at most non-capture system monitoring wells on a monthly basis 

(see Section 3.4.1.2 for Capture System Monitoring).  At a minimum, the wells listed in 

Appendix B of the site monitoring plan (PPLM, 2011) are measured.  Newly installed wells 

may also be monitored on a monthly basis until official inclusion in the updated monitoring 

plans.   

 

Monitoring wells are typically measured on either a monthly, quarterly, semi-annually or 

every three years.  Monitoring frequency depends on the density of wells in an area, previous 

observations in the area indicating wide variations in water levels, and relation to area 

capture wells.  Water levels will be measured more frequently in connection with particular 

site activities.  For example, water levels in wells may be measured more frequently if 

investigations are being conducted that require additional information for construction of 

potentiometric figures.  Note also, that water levels are measured in some wells that are not 

routinely sampled for quality.  These wells are typically associated with the Surge Pond. 

 

Water levels in the wells are measured using electronic probes with calibrated tapes.  The 

probes are lowered into the well until electrical contacts encounter water at which time the 

meter provides an audible signal and a light comes on. The probe is moved up and down until 

the surface of the water is accurately located.  The tape is then placed against a measuring 

point and the depth to water below the measuring point is recorded in a field book.  The 

elevation of the groundwater for the well is then calculated by subtracting the measured 

depth to water from the surveyed measuring point elevation. 

 

3.4.1.2 Capture System Monitoring 

Capture wells are routinely monitored at least twice per month for operation, water levels, 

and pumping rate.  Water levels in capture wells are measured to evaluate groundwater 

capture system performance and to identify adjustments to pumping rates, if necessary.  Field 

specific conductance is measured monthly.  In addition, water quality samples are collected 

and submitted for laboratory analysis twice a year.  Samples submitted for laboratory 
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analysis are analyzed for Talen’s standard list of analytes (Table 2 of the Water Resources 

Monitoring Plan – Appendix B).  These data (field and laboratory) are reviewed prior to 

shutting down any capture well.  Capture wells may be shut down if: water quality improves 

to conditions that were observed prior to conversion for capture and it is concluded that 

process water impacts are no longer occurring; if water quality improves to below calculated 

BSLs, or; if water levels and yield drop in the area so capture from a specific well becomes 

impossible or impractical.  Any capture wells that are shut down continue to be monitored for 

SC on a routine basis (monthly minimum) and sampled for laboratory analysis twice a year.  

Pumping will be resumed if data indicate worsening water quality.   

 

3.4.2 Groundwater Mitigation Activities 

Groundwater mitigation in the SOEP and STEP area is conducted where groundwater has 

been interpreted to be impacted by process water.  Sixty groundwater capture wells were in 

service at the end of 2015.  Wells 910A, 913A, 938A, and 940A were not currently pumping.  

910A and 913A were turned off after pumping resulted in improved water quality at the 

wells (see Section 3.5). Wells 939A and 940D (capture) were shut down due to improved 

water quality following initial startup.  Monitoring continues at any wells that are turned off 

due to improved water quality and are started again if water quality declines or if it is 

concluded that additional capture is needed in a specific area based other conditions in the 

area (water quality, pumping performance, etc.).    

 

The New Clearwell and Cell D were constructed with underdrain collection.  Water was not 

present in either of these systems in 2015.  The STEP Main Dam was constructed with 

chimney drains (vertical drains along the face of the dam) and toe drains (pipe placed along 

the toe of the dam to collect seepage and water entering the chimney drains).  Water that 

enters the drains flows by pipe to the STEP Main Dam Sump (STEP MDS).  Water entering 

the STEP MDS is pumped to Cell E.  Table 3-4 is a summary of the wells, the date the wells 

began collecting water, where the water is piped, and estimated pumping rates since 2009. 

 

The majority of groundwater capture wells are located east of the Units 1 & 2 STEP Main 

Dam and are completed in shallow bedrock or alluvium.  Locations of groundwater capture 
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wells are shown on Figures 3-24 and 3-25.  Groundwater capture wells are routinely 

monitored for flow, hours operated, water level, and specific conductance.  Monitoring of the 

capture systems is conducted to document depth to water in pumping wells, approximate 

pumping rates, make adjustments to maximize drawdown in the wells, and to identify 

problems.  Maintenance requests are completed when problems arise and repairs are made by 

a contractor.  Data collected from the capture systems are documented in a project field book 

and then maintained in an electronic file. 

 

The average collection rate for 2015 was 183 gpm.  An additional four gpm was collected by 

the Units 1 & 2 STEP Main Dam collection system at the Units 1 & 2 STEP Main Dam 

Sump and is pumped into Cell E.  Note that the volume of water captured is overestimated to 

some degree.  Scaling problems have made it necessary to operate the majority of systems 

without flow meters.  Flow is measured at the well head through a sampling port.  Therefore, 

flow is measured without the back pressure that is present on the system under normal 

operating conditions.  Less water is pumped when the system is back pressured, resulting in 

an overestimate of measured flow and calculated capture volumes.  Higher pipeline back 

pressures result in a higher margin of error.  In some cases the overestimate can be 100 

percent or more.  For these reasons, the pumping rates presented in Table 3-4 have been 

adjusted to 75% of the measured values to compensate for backpressure effects. 

 

3.4.3 Completed SOEP and STEP Site Mitigation Measures 

Several activities have been conducted on the SOEP and STEP to assist with groundwater 

remediation.  Each of these activities and their potential influence on the groundwater 

system, and associated remedial activities are described hereafter. 

 Installation of an engineered cap during reclamation of the SOEP.  The cap is 

designed to limit infiltration water into the flyash and consists of upper soil layers and 

a capillary break above the flyash.  Vegetation has been established to provide 

evapotranspiration.  Managed grazing has been used since the early 2000’s to further 

enhance vegetative growth and establishment of native communities.  Studies have 

been conducted that indicate the cap is generally successful at limiting infiltration.  

Furthermore, model simulations using HYDRUS analytical software and input 
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parameters gained through site study, indicate infiltration to groundwater through the 

cap is on the order of 0.6 to 1.5 inches per year, or 3.6% to 8.8% of average annual 

precipitation).  Therefore the cap is preventing approximately 90 to 95% of the 

precipitation from infiltrating the cap and reaching groundwater. 

 Installation of double-lined cells (New Clearwell (Cell B) and Cell D) with RPP and 

leachate collection in 2006.  The double liner system allows capture of process water 

from between the liners.  In addition, the presence of water under the upper liner is an 

indicator of potential liner problems that can be addressed to further limit the 

potential for losses of process water.  Water was not pumped from between the liners 

of either the New Clearwell or Cell D in 2015 indicating that the upper liners were 

completely intact.  Cell A, Cell E, and the Old Clearwell were lined with HDPE in 

1992.  

 Utilization of paste - a paste plant was installed at the STEP in 2008 and began 

producing paste in 2009.  The paste process reduces the available free water by about 

90% when compared to the original design and operation of the STEP.  Use of the 

paste plant along with forced evaporation and water management practices help 

reduce the amount of water that is stored in the cells.  Reduction in the amount of 

water in the cells reduces the hydraulic head on the liners and consequently reduces 

the amount of potential seepage.  The reduced head will lower the potential for liner 

failure and also would act to reduce losses if liner failures occur. 

 Evaporation of process water is conducted when climatic conditions allow (low winds 

and warm or hot temperatures).  Enhanced evaporation reduces the amount of process 

water that must be contained in the cells. 

 City water is supplied to residences and businesses east of the Units 1 & 2 STEP 

Main Dam to limit the potential exposure.  Private wells without well logs or 

completions that suggest a potential for downward movement around the annulus, 

will be abandoned.  Well PW-704 was abandoned and replaced in 2012. 

 Installation of new scrubber slurry and Clearwater return pipelines to replace the 

original pipeline.  The original pipeline transported scrubber to the ponds from the 

Plant Site and periodically was used to return Clearwater to the Plant Site.  

Installation of the new piping system reduces the potential for pipeline releases. 
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3.4.4  Planned and Continuing SOEP and STEP Site Activities 

Talen continues to improve best management practices, training, and facility upgrades to 

improve environmental conditions in the SOEP and STEP area to aid in groundwater 

mitigation efforts, and to reduce the chance of creating new problems in the future.  Some of 

the activities that are planned, are being considered, or will continue in the future include the 

following. 

 The SOEP will continue to be monitored for cap performance.  In addition, 

dewatering will continue within the footprint of the SOEP to help reduce process 

water effects.   

 Groundwater is currently being pumped from capture well 966A in the SOEP.  This 

well encountered alluvial sediment at the base of the SOEP.  Additional wells may be 

converted for pumping to enhance dewatering.  

 Runoff from precipitation uphill or up the drainage from the SOEP will continue to be 

diverted around the pond.  This will reduce the amount of water potentially entering 

the ash.   

 To reduce the volume of water that must be kept in ponds, groundwater from various 

groundwater capture systems is monitored for quality, treated, and routed to the 

various Plant water circuits.  This approach takes captured groundwater out of the 

system inventory.   

 The New Clearwell and Cell D are double lined.  The composite liners incorporate 

two layers of synthetic liners; and a collection sump is situated between the liners and 

under both liners to collect water that possibly leaves the pond through liner breaches.  

Cell C, when constructed, will incorporate a similar or more robust design. 

 Water will continue to be pumped from alluvium below the Old Clearwell, Cell E and 

the dike between the Old Clearwell and Cell D.   

 Cell A, Cell E, and the Old Clearwell are lined with HDPE.  These liners seem to be 

containing water based on analytical results at capture wells 922A, 924A, and 2019D.  

Groundwater sampled from these wells show low levels of bromide even through 

water in the ponds contain elevated levels of bromide.   
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 Talen will continue to promptly respond to changes in water quality, spills, or other 

identified problems associated with the ponds or pond operations.  Responses 

typically include an internal evaluation and reporting to regulatory agencies, if 

required.  Additional study and investigation is conducted if potential problems are 

identified and/or if regulatory agencies request more extensive evaluation.  Future 

investigation will be covered under guidelines of interim actions outlined in the AOC 

which include preparation of a work plan, regulatory review, conducting the 

investigation, evaluation, and reporting. 

 Worker awareness training will continue so facilities operations can be conducted 

while minimizing effects on the environment. 

 Ecological and human health risk assessments will be conducted to evaluate risk from 

the SOEP and STEP on potential receptors 

 A remedial alternatives evaluation will be performed to evaluate other potential 

methods of mitigating, eliminating, or managing impacts. 

 

3.4.5 Best Management Practices 

Best Management Practices (BMPs) is a term used to describe activities conducted to 

minimize or eliminate impacts to surface and groundwater.  Talen implements multiple types 

of BMPs to reach this end.  Many of the measures described in the previous sections are 

further examples of BMPs that are, or will be, implemented or used at the facility.  Several 

other BMPs are described in the following paragraphs.   

 Training and Education – employees are educated as to the importance of water 

management and control at the facility.  The goal of the training is to limit 

unnecessary losses of water, reduce the amount of water in the process circuit, and 

quickly respond when incidents occur to minimize potential migration and to remove 

affected materials. 

 Water management – Talen has made significant progress in reducing the amount of 

water at the facility.  Reduction of the amount of water reduces hydraulic head and 

the amount of seepage that can occur.   Methods used include forced evaporation and 

water reuse methods. 
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 Stormwater management – site drainage control systems have been maintained to 

reduce flow of precipitation runoff onto the SOEP.  These diversion ditches and 

associated diversion dam will remain in place and maintained. 

 Pond liner upgrades – as discussed previously, Talen is, has, or will be installing 

synthetically lined ponds with underdrain capture.  Use of the liner/underdrain system 

reduces potential releases due to seepage through the liners if it occurs.  

 Scrubber slurry will continue to be dewatered using STEP Paste Plant.  Use of the 

paste plant makes reuse and handling of the process waters more efficient by 

eliminating volume. 

 Efforts will be continued to reuse water to eliminate the amounts present in the ponds.  

This will include treatment of captured groundwater in various areas of the facility. 

 

 EFFECTIVENESS ASSESSMENT OF REMEDIAL ACTION 3.5

The effectiveness of the existing remedial measures should be evaluated in two ways.  First, 

the effectiveness of existing source control measures such as pond liner upgrades can be 

evaluated based on trends in water quality for extraction wells and monitoring wells located 

nearby (but downgradient from) the pond source area.  Second, the effectiveness of migration 

management measures such as hydraulic barriers produced by groundwater extraction wells 

farther downgradient can be evaluated using multiple lines of evidence.  These lines of 

evidence include evaluation of the induced hydraulic gradients toward the capture well using 

potentiometric figures and trends in water quality for monitoring and capture wells.   

 

The induced hydraulic gradients and associated capture zones are discussed in Sections 3.3.3 

and Appendix A.  Results of capture analysis from the 2016 50-year model simulation 

(NewFields 2016, Appendix A), indicates groundwater in most areas of the SOEP and STEP 

with concentrations above a BSL are intercepted by the current capture systems.  Areas 

where current capture systems may not be completely capturing impacted groundwater 

include: 

 Groundwater within the beneath the north and northwestern  SOEP area; 

 Groundwater along the southwest and south edges of the SOEP source area; 

 Groundwater within the source area along the northern edge of Cell A and Cell E;  
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 Groundwater beneath Cell A along the western edge and under the Evaporation Pad; 

 Groundwater in areas of BSL exceedance outside of the source area beneath Cell B; 

 Areas of BSL exceedance outside of the source area in the area north and northwest 

of the SOEP area; 

 Areas of BSL exceedance outside of the source area in the area south east of the 

SOEP source area; 

 Areas of BSL exceedance outside of the source area in the area northwest of Cell A 

and the Evaporation Pad and southeast of Cell A; and 

 Areas of BSL exceedance in East Fork Armells Creek alluvium northwest of well 

938A and 939A and a few smaller areas to the southeast of those wells.  Much of this 

area exceeds BSLs for chloride only and flows toward the creek. 

Note that these are areas are not source areas.  Rather, these are areas where it has been 

interpreted that process water from source  areas has migrated to and are currently either 

being mitigated or are targeted for additional investigation, and if necessary, mitigation. 

 

It is important to note at this point that the capture zone analysis performed using the 

groundwater model provides a very conservative estimate of particles that may not being 

captures.  Capture zone analysis involved placing particles in areas where water quality 

results suggest BSLs for the indicator parameters are exceeded.   The reference from this may 

be that if a BSL is exceeded, then the water must be impacted.  This is not necessarily the 

case.  The effect is to place particles of broader regions than have had identified impacts.  

Capture systems are intended to extract groundwater containing a portion of process water, 

not necessarily all groundwater that exceeds a particular BSL.  For this reason, it would be 

expected that more particles would bypass the capture systems than estimated in previous 

model versions when BSL values were higher. 

 

The remainder of this section discusses trends in groundwater quality.  Trends for the 

majority of wells discussed in this section are included in Appendix I.  SC is used in this 

analysis as an overall indicator of water quality degradation by releases from the process 

wastewater system.  Under normal conditions, SC is proportional to the concentration of 

dissolved major constituent ions in a water sample (i.e. total dissolved solids).  Generally, 

depending on the concentrations of chemical constituents in the water, particularly sulfate, 
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TDS can range anywhere from about 2/3 to 1 times the SC value.  In other words, in normal 

water an SC of 1,000 µmhos/cm would have an approximate TDS of around 650 mg/L.  As 

sulfate and some other constituents increase, the relationship becomes closer to 1 to 1 ratio. 

Therefore, in evaluating overall trends in groundwater quality in response to remedial 

measures, SC is a very useful indicator of the concentration of process wastewater 

constituents of interest (COIs).   

 

For the process wastewater ponds at Colstrip, the major ions are sulfate and magnesium.  

These ions are highly mobile in groundwater and contribute substantially to the measured SC 

values. As such, sulfate concentrations, specifically reductions in sulfate concentrations, at 

capture and monitoring wells are discussed in relation to effectiveness of the ongoing 

remedial action.  Finally, boron and chloride are other notable indicator parameters of 

process water impacts.  The relative concentrations of these dissolved chemical constituents 

are typically at least an order of magnitude less than the concentration of TDS; thus, they do 

not contribute significantly to SC.  However, declining concentrations of boron and chloride 

in wells near the SOEP and STEP are indicative of remedy effectiveness.   

 

Talen evaluates capture system effectiveness by analyzing water quality trends in monitoring 

and capture wells downgradient from and near the capture systems.  Evaluation of indicator 

parameter trends provides an additional line of evidence of capture system effectiveness if 

source area control measures are working well.  In general, SC at monitoring and capture 

wells near the SOEP and STEP has shown improvement (decreased) compared to the highest 

observed SC previously measured at a given well.  This improvement could result from the 

source control measures, migration management measures, or both.   

 

A comparison is made of highest SC measurements in capture wells to current groundwater 

quality data collected during routine capture system monitoring.  This comparison provides a 

snapshot and general indication of overall capture system effectiveness.  Calculated 

improvements in groundwater quality based on SC ranged from 2 to 64 percent (reduction in 

SC).  The least amount (2 percent) of improvement is present at capture well 987D.  The 

greatest amount (64 percent) of improvement has occurred at capture well 958D, where SC 
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was reduced from 10,300 µmhos/cm to 3,870 µmhos/cm.  An overall reduction in SC of 29 

percent has occurred in wells in the SOEP and STEP Area.  Late in 2008, the overall 

reduction in SC was on the order of 21 percent.  The reduction in SC is an indicator that 

mitigation measures being taken in the area are effective where monitored.  However, 

capture wells are placed and or converted from monitoring wells at locations that have 

known process water impacts and hydraulic properties (i.e. hydraulic conductivity) that are 

conducive to groundwater capture effectiveness.  Observed increases in concentrations of 

dissolved constituents are not uncommon at capture wells, since the flow of groundwater 

with higher concentrations of process water indicator parameters is induced toward the 

pumping wells.   

 

Effectiveness of remedial actions in each of seven areas, shown in Figures 3-26 and 3-27, is 

discussed in the following sections.  Boundaries of the areas identified on these figures are 

very loosely defined based on the general area that groundwater capture is occurring.  As 

such, a well is shown within a particular area does not in itself indicate that the well is 

impacted by process water.  Since the boundaries are loosely defined, there is overlap with 

adjacent areas.  Graphs of SC, sulfate, boron, and chloride trends for representative 

monitoring and capture wells in each of the seven areas near the SOEP and STEP are 

included in the following discussion.  Dates associated with major pond operational changes 

and/or remedy implementation (including capture system startup dates) are included on the 

graphs, where applicable. 

 

3.5.1 Stage I Evaporation Pond 

Actions taken to address source control during operation of the SOEP included a partial clay 

liner and chimney, blanket, and toe drains designed to capture and return water to the pond.  

As noted in Table 2-1, the pond was full in 1997 and completely reclaimed in 2002.  Source 

control at the reclaimed pond includes an engineered evapotranspiration cap and groundwater 

capture systems (EAP-119, EAP-205, EAP-208, 369D, 375D, 376D, 966A, 976D, and 

2024D-2).  
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Groundwater capture systems associated with the SOEP area are generally located north and 

south of the reclaimed pond, as the STEP was constructed downgradient (east) of the SOEP, 

considering the natural direction of groundwater flow.  The capture well network north and 

south of the SOEP is not as extensive as that found east of the SOEP/STEP; and it is likely 

that most of the impacted water captured in the cross-gradient wells flowed from the SOEP 

under mounding conditions created during pond operation.  Groundwater capture areas north 

and south of the SOEP are delineated in Figures 3-26 and 3-27.  Groundwater quality trends 

in the SOEP capture areas are discussed as follows.       

     

3.5.1.1 Southeast of the SOEP (Area 1) 

Water quality graphs for wells southeast of the SOEP are included in Figure 3-28. 

Groundwater capture south of the SOEP began at well EAP-119 in December 1998.  Water 

quality improved substantially at this well immediately after pumping began. Since 

mitigation actions were initiated, a reduction in SC of 46 percent has been observed at EAP-

119.  Well 366S, located south of the SOEP but nearer the Surge Pond, has been the subject 

of much discussion and evaluation over the years.  Based on extensive study in the area this 

water appears to be from a local source, possibly from wetting of the nearby clinker 

following the filling of the Surge Pond.  Monitoring well 366S, has shown little or no change 

in water quality since pumping began at capture well EAP-119 (Figure 3-28).  In addition, 

groundwater flow direction is currently northward, from the area of 366S towards capture 

well EAP-119.   

 

Capture well 976D is located near the southeast corner of the SOEP.  Capture began at this 

well in March 2007.  A reduction in SC of 27 percent has been observed at 976D since 

capture began.  Observation well 368D is paired with well 976D.  Wells 368D and 976D are 

listed as sub-McKay completions, as indicated by the “D” designation.  However, both of 

these wells are actually completed in the interburden interval directly above the McKay Coal.  

This stratigraphic setting makes the potential for flow from the SOEP into this area more 

feasible.  Groundwater quality improved rapidly at observation well 368D in responses to 

pumping at well 976D.  Specifically, a 61 percent reduction in SC was observed at 368D less 

than a year after capture at 976D began.  However, water quality at 368D has begun to 
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decline in recent years, as evidenced by increases in SC, sulfate, boron, and chloride.  SC is 

currently only 20 percent less than the highest observation on record at well 368D.  Wells 

976D and 368D are completed very close to the southeast corner of the SOEP.  Although, 

there has been some operational down time at 976D, the reason for the increase in 

concentrations at the nearby observation well is not clearly understood.  One possible 

scenario is that groundwater capture at 976D has created a capture zone that results in 

impacted groundwater flowing through well 368D.  Additional investigation is planned for 

this area in 2016. 

 

Note that monitoring well 949D was installed in shallow bedrock to evaluate potential flow 

from the 368D area to the southeast.  Well 949D does not show any evidence of process 

water impacts; water quality trends for this well are included in Appendix I.  Talen submitted 

a Work Plan to further investigate groundwater quality in the 368D/976D area in 2016.  The 

intent of the investigation is to evaluate the extent of process water impacts observed at well 

368D and identify the need, if any, for additional groundwater capture south of the SOEP.        

 

Stiff diagrams depicting the current (2015) major ionic composition of groundwater in wells 

south of the SOEP (Area 1) are included in Figure 3-29.  The Stiff Pattern for water 

previously contained in the SOEP during its operation is also included in the figure.  Process 

water from the SOEP was of a magnesium-sulfate hydrochemical character.  A similar 

pattern, albeit with lower concentrations (meq/L) of magnesium and sulfate ions, is exhibited 

at monitoring well 368D, capture well EAP-119, and 366S.  As noted previously: conditions 

at 368D are under further investigation; groundwater quality at well EAP-119 has improved 

greatly in response to pumping (Figure 3-27); and dominant ions preset at well 366S are 

thought to be from an isolated local source.  The Stiff diagram in Figure 3-29 suggests that 

groundwater south of the SOEP tends to be dominated by magnesium and sulfate ions, 

regardless of whether process water impacts are present.   

 

3.5.1.2 North of the SOEP (Area 2)  

Figures 3-30 and 3-31 show water quality graphs for capture wells in Area 2, north of the 

SOEP.  Concentrations of indicator parameters, including SC, sulfate, boron, and chloride in 
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well EAP-205 showed an increasing trend beginning in about 1987.  Groundwater capture 

was initiated at this well in 1995.  Groundwater quality continued to decline (higher 

concentrations of constituents) after pumping began at capture well EAP-205.  Groundwater 

quality at EAP-205 exhibited a varied response to pumping between 1997 and 2001 but 

quasi-stabilized at near maximum concentrations for each of the process water indicator 

parameters from 2001 to 2009.  Levels of indicator parameters decreased, indicating water 

quality improvement between 2009 and 2014; but the most recent water quality observations 

at EAP-205 do not exhibit the improving trend.  Groundwater capture began at wells 375D 

and 376D in 2001. These wells are located on either side of well EAP-205.  Water quality in 

these capture wells has been highly variable.  However, several observations of SC and 

sulfate have been at or below BSLs since capture was initiated at both 375D and 376D; and 

concentrations of boron and chloride below BSLs have occasionally been observed at well 

375D.  

 

Capture well 369D (Figure 3-31) is located northwest of the SOEP and began pumping in 

December 1998.  Water quality improvements have been observed at 369D coincident with 

the start of pumping and final SOEP reclamation.  Current values of SC and chloride are 

below BSLs.  Similar groundwater quality trends have been observed at monitoring well  

391-D, which is located downgradient of capture well 369D.  Both wells are completed in 

sub-McKay sandstone.  Note that well 391D-P was originally only used to monitor water 

levels; so water quality data are only available since 2006.   

 

Capture well EAP-208 is located west of EAP-205 and is positioned very close to the 

northern boundary of the SOEP.  Groundwater capture was initiated at this well on 

September 27, 2001.  A gradual improving trend in water quality, evidenced by decreasing 

levels of process water indicator parameters (i.e. SC, sulfate, boron, and chloride) has been 

observed since pumping began.  Further, evaluation of groundwater was conducted north of 

well EAP-205 in 2012.  Based on results of that investigation, well 2024D was converted as a 

capture well.  Well 2024D was replaced with 2024D-2 after the original well was damaged. 
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Monitoring well 929D is located north of the SOEP.  Groundwater at 929D does not show 

definitive evidence of process water impacts.  Except for the most recent groundwater quality 

observations, a slight increasing trend in SC and sulfate has occurred at this site.  Chloride 

concentrations exhibited the opposite trend, declining steeply throughout the period of 

observation.  It is unclear if trends observed at 929D are a function of natural long term 

fluctuations in water quality or impacts from process water. 

 

Stiff diagrams for monitoring and capture wells located north/northwest of the SOEP (Area 

2) are presented in Figure 3-32.  The Stiff Pattern of process water from the SOEP, 

characterized prior to pond closure, is included in the figure for comparison to well water 

quality.  Stiff Patterns for capture wells in Area 2 (i.e. EAP-205 and EAP-208) are consistent 

with the ionic composition of the SOEP.  Wells 354D, 355D, and 370D located north of the 

SOEP exhibit ion distributions that are generally dissimilar to the magnesium-sulfate pattern 

of the SOEP.  However, similar to Area 1, it is common for groundwater in Area 2 to exhibit 

a magnesium-sulfate character even though process water impacts are not present.  Temporal 

changes in the amount of dissolved cations and anions at capture well 369D are shown via 

multiple Stiff diagrams in Figure 3-33.  The shrinking area of the Stiff diagram is indicative 

of decreased concentrations of dissolved constituents in the capture well.          

 

3.5.2 Stage II Evaporation Pond 

As noted in Section 2.2.2, each of the STEP cells is constructed with a geo-synthetic liner to 

control seepage at the source.  Liner technology used at the STEP has evolved from single 

lined cells A, E, and the Old Clearwell to the more recently constructed double-lined cells B 

and D.  Redundant leachate collection systems (between and below liners) were also included 

in the double-lined cells.  In addition to pond liners, water that has seeped from the ponds is 

controlled by groundwater capture wells installed downgradient of and within pond 

boundaries and chimney and toe drains installed in the face of the Main Dam.  

Approximately 4 gpm was captured at the Units 1 & 2 STEP Main Dam Sump in 2015.  This 

sump is connected to drains designed to lower water pressure in the face of the Units 1 & 2 

STEP Main Dam and collect water potentially seeping through the dam and into chimney or 

toe drains.  Water from the Units 1 & 2 STEP Main Dam Sump is pumped to Cell E.  A 
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discussion of remedy (source control and groundwater capture) effectiveness in each of the 

capture areas associated with the STEP delineated in Figures 3-26 and 3-27 is as follows.   

 

3.5.2.1 STEP Cell E and Old Clearwell Area (Area 3) 

There are four capture wells that operate within the STEP boundary on the perimeter of Cell 

E and the Old Clearwell in Area 3.  These include 922A, 924A, 958D, and 2019D.  Capture 

system effectiveness at removing impacted groundwater from well 958D was discussed 

previously in Section 3.5.  As implied by the “D” designation, well 958D is completed in 

sub-McKay bedrock.  Rapid improvement in water quality at well 958D following the 

conversion to a capture well in 2010 suggests that either the source or pathway of process 

water impacts is limited in sub-McKay bedrock at the well location.  Well 2019D was 

installed southeast of the Old Clearwell in summer 2011 and was converted to a capture well 

early in 2012.  Well 2019D was specifically installed to replace historic capture well 955D.  

Prior to being abandoned in 2011, well 955D was located within the footprint of current Cell 

D.  The initial levels of process water indicator parameters at well 2019D were slightly 

greater than the final levels observed at well 955D.  The discrepancy is attributable to the fact 

that well 2019D is located closer to the source than was 955D.  Process water indicator 

parameter trends at 2019D indicate gradual water quality improvement since pumping began. 

Water quality graphs for wells 958D and 2019D are presented in Figure 3-34.       

 

Water quality in monitoring wells 959D, 974D, and 975D, completed in bedrock directly 

north of the STEP, does not exhibit process water impacts.  This suggests that the source of 

impacts is controlled from creating a flow path to the north (by mounding).  Water quality 

trends at well 974D are included in Figure 3-34.  Water quality trend plots for 959D and 

975D are included in Appendix I.        

 

Groundwater quality at alluvial capture wells 922A and 924A, completed on the perimeter of 

Cell E, has not shown the same level of improvement as that at well 958D.  Process water 

indicator trends for well 922A are included in Figure 3-34.  The relative lack of improvement 

in water quality at these wells is attributable to the lower thickness of separation and greater 

hydraulic connection between impacted water held in storage from previous liner tears, 
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minor pond seepage and the shallow alluvial sediments.  Although water quality has not 

improved in the STEP alluvial capture wells, pumping at capture wells 922A and 924A limits 

the flow of impacted groundwater that travels in alluvium beyond the STEP.       

 

Stiff diagrams constructed of 2015 groundwater chemistry observations for wells in Area 3 

are compared to the Stiff Pattern of STEP Cell E water quality in Figure 3-35.  Consistent 

with water quality observations discussed previously, the Stiff Patterns for groundwater at 

wells 922A and 924A most closely resemble that of Cell E, although concentrations are 

substantially lower.  Groundwater at bedrock wells in Area 3 has a Stiff Pattern that is 

contrary to the extreme magnesium-sulfate dominance seen in STEP process water.     

 

3.5.2.2 East of Units 1 & 2 STEP Main Dam (Area 4) 

As presented in Figures 3-26 and 3-27, Area 4 is delineated east of the Units 1 & 2 STEP 

Main Dam and includes wells installed between the dam crest and Talen’s east property 

boundary.  Area 4 is limited longitudinally to the narrow alluvial channel that extends 

eastward from beneath the STEP Main Dam and the limited northern margins of the 

alluvium.  This area has been the focus of numerous investigations and on-going mitigation 

efforts; and several capture wells have been installed to collect groundwater from the 

alluvium and shallow bedrock.  Capture wells in this area include (from the Main Dam 

eastward):  970D, 969D, 962D, 963D, 911D, 985A, 984D, 987D, 905D, 906D, 2013A, 

2016A, and 2021D.  Some of these capture wells and nearby monitoring wells are discussed 

individually in evaluation of the general effectiveness of groundwater capture in this area.    

Water quality trends in this area also inform the effectiveness of upgradient source control.   

 

Groundwater quality trend plots for capture wells 905D, 911D, and monitoring well EAP-

413 are presented in Figure 3-36A.  The longest record of groundwater quality in this area 

occurs at monitoring well EAP-413.  Levels of process water indicator parameters at this 

monitoring well increased gradually throughout the period of record but increased more 

rapidly from 2004 to 2010.  More recently (2010 to 2015) water quality has improved at 

EAP-413.  The observed water quality improvements lag behind but are generally consistent 

with initiation of groundwater capture at nearby wells (i.e. 905D, 906D, and 911D) and 
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implementation of the paste plant process that led to more storage of free water in double-

lined cells B and D as opposed to active Cell E.  Levels of process water indicator parameters 

increased sharply after pumping began at well 911D but have remained at nearly consistent 

levels from 2005 to present.  This pattern suggests the well is effectively removing impacted 

groundwater but also may be indicative of a continued upgradient source area.  Recent water 

quality improvements at EAP-413, which is downgradient of 911D, suggest that the pumping 

well is intercepting impacted groundwater.   

 

Monitoring well 906D was converted to a capture well in 2006; and 905D was converted to a 

capture well in 2008 in response to observations of increase concentrations of indicator 

parameters.  Values of process water indicator parameters have generally remained lower at 

906D since capture was initiated.  Further increases in concentrations, as evidenced by 

increases in SC, sulfate, boron, and chloride levels, was observed in 905D following the start 

of capture.  Levels of these parameters have plateaued and are beginning to drop.  

Monitoring well 904D was installed east of the STEP Main Dam at the same time as 905D.  

Boron concentrations at well 904D have remained below levels that would suggest source 

impacts; but levels of SC, sulfate, and chloride were above the recently updated BSLs 

between 2005 to 2010.  Recent observations of SC, sulfate, and chloride at monitoring well 

904D are all at or below BSLs.  Water quality graphs for wells 904D and 906D are shown in 

Figure 3-36B.   

 

Well 985A was installed in Fall 2007 near bedrock well 905D on the margin of the alluvial 

channel downgradient of the STEP Main Dam.  Initial water quality observations from the 

well indicated that process water impacts were present.  Groundwater capture by pumping 

began at 985A in February 2008.  Levels of SC, sulfate, boron, and chloride at the capture 

well have remained relatively constant and indicative of impacts since pumping began.  The 

relatively consistent water quality at 985A suggests a continued upgradient source is feeding 

the area immediately around the well.  Water quality graphs for well 985A are presented in 

Figure 3-36B.   
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Alluvial groundwater capture wells 2013A and 2016A and bedrock capture well 2021D were 

installed downgradient of 985A, farther east of the STEP Main Dam.  Capture was initiated 

at both alluvial wells in early 2012.  Capture began at well 2021D in fall 2012.  As seen in 

Figure 3-36C, levels of SC, sulfate, chloride, and boron were elevated in all three wells prior 

to the start of pumping.  With the exception of chloride, levels of process water indicator 

parameters have declined rapidly, indicating an improvement in water quality.  The water 

quality improvements suggest that the impacted water captured by these wells was held in 

storage within the subsurface and that the upgradient source of impacts is not persistent.  It is 

likely that the source is controlled by upgradient capture wells, described previously.  Higher 

than expected chloride concentrations may be indicative of a local source other than process 

water. 

 

Current Stiff diagrams for bedrock and alluvial wells are presented in Figure 3-37; and 

temporal changes of the ionic makeup at well 2021D in response to capture system pumping 

is presented in Figure 3-38.  The current Stiff diagrams are presented from top to bottom in 

order of increasing distance from the STEP.  In general, groundwater in Area 4 exhibits a 

magnesium-sulfate most similar to process water at wells near the STEP; but the magnesium-

sulfate dominance is muted or non-existent at the downgradient boundary of the area.  Note 

that several wells in Area 4 do not have a Stiff Pattern indicative of a dominant ionic species 

(e.g. 358D, 359D, and 2029D).  Further, rapid changes in the area of the polygonal Stiff 

diagram, even after limited pumping at well 2021D, are indicative of capture system 

effectiveness in this area.  

 

3.5.2.3 Industrial Park Area (Area 5) 

As considered in this discussion, the Industrial Park Area (Area 5) includes capture and 

monitoring wells that are located between Highway 39 and the STEP but south of the alluvial 

channel that underlies the STEP Main Dam. Area 5 is shaded magenta on Figures 3-26 and 

3-27.  A light industrial park borders Talen property in this area.  Water quality trend plots 

for wells in the Industrial Park Area (Area 5) are included in Figures 3-39A through 3-39C.   
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Capture well 934D is located at the north end of the Industrial Park Area.  This well was 

completed as a monitoring well in 2003 but was converted to a capture well in 2004.  SC, 

sulfate, boron, and chloride concentrations increased in the well from 2004 to 2007 in 

response to pumping.  Then, a general decline in process water indicator parameters 

(improvement in water quality) was observed from 2007 to present.  Water quality trends for 

well 934D are presented in Figure 3-39A.  Observed improvements at 934D were coincident 

with the start of capture well 988D, nearby.  Monitoring well 988D is located near 934D, on 

the southern margin of the tributary alluviual deposit.  This well was advanced through 

shallow dry alluvium and completed in first water-bearing bedrock in October 2007.  

Groundwater quality in the well exhibited process water impacts; and it was converted to a 

capture well in 2008.  SC, sulfate, boron, and chloride trends, plotted in Figure 3-39A 

indicate that water quality has improved at this well since capture was started.       

 

Wells 927D and 928D are capture wells and well 990D is a monitoring well located east of 

the STEP Main Dam.  The wells are about 100 feet apart.  Each of these three wells are 

completed in sub-McKay sandstone to elevations of about 3100 feet msl.  Wells 927D and 

928D both began capturing groundwater in March 2004.  Water quality has shown a slight 

improvement at 927D.  Water quality at 928D improved rapidly after pumping began to 

levels similar to those observed in well 990D.  The spring 2013 sample from 928D indicated 

an increase in indicator concentrations but are lower than prior to pumping.  Water quality 

graphs for wells 927D and 928D are presented in Figure 3-39A.  Water quality at 990D has 

not shown indications of process water impacts and has remained relatively constant 

throughout the monitoring period (Figure 3-39B). 

 

Well 377A is one of several capture wells completed in alluvium on the East Fork Armells 

Creek valley margins in the Industrial Park Area.  Well 377A was installed and has been a 

capture well since 1998.  Groundwater quality at well 377A exhibited variability but no 

consistent trend until steady improvements began in around 2010 (Figure 3-39B).  Well 

382A is completed in alluvium downgradient of capture wells 377A, 378A, 991A and 994A.  

This well was converted to a capture well and began pumping in April 2004.  Water quality 

has improved at this well; and SC, TDS, and sulfate levels are currently at or below BSLs 
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(Figure 3-39B)  Higher concentrations of chloride at 382A may be the result of influences 

from a nearby septic drain field.  Dissolved boron concentrations at 382A have dropped from 

14 mg/L in 2004 to 4.3 mg/L in fall 2015.  The timing of water quality improvements 

preceded those observed at upgradient wells (e.g. 377A) by about two years.  More rapid 

improvement at 382A is attributable to upgradient source control.  Some of this improvement 

may be the result of the cessation of operations at the Moose Lodge and the associated septic 

system. 

 

Well 998A is located the farthest south of the alluvial wells completed in the Industrial Park 

Area.  Like the other alluvial wells, water quality has improved at 998A since pumping 

began in December 2008.  Specifically, SC, sulfate, and boron concentrations have declined 

since 2008.  Current SC and sulfate values are consistent with the BSLs (Figure 3-39C).  

Bedrock capture wells 2000D and 2003D were completed near 998A in the southern portion 

of the Industrial Park Area.  Water quality at each of these wells has exhibited a general trend 

of improvement; but improvements are more pronounced at well 2000D.  Since 2010, SC 

decreased from 6,860 µmhos/cm to 5,220 µmhos/cm at well 2003D.  A decrease in SC from 

6,080 µmhos/cm to 4,010 µmhos/cm was observed at well 2000D between 2008 and 2015 

(Figure 3-39C).   

 

Stiff diagrams for Area 5 wells are shown in Figure 3-40.  Current Stiff Patterns for most of 

the selected wells in Figure 3-40 are inconsistent with the highly magnesium-sulfate 

dominated water found in STEP Cell D.  Changes in Stiff patterns for wells 988D, 382A, and 

2000D through time are presented in Figures 3-41, 3-42, and 3-43, respectively.  These three 

wells were selected to demonstrate water quality changes in the north and south halves of 

Area 5 in both the alluvium and bedrock intervals.  The shrinking magnesium-sulfate base of 

each of the Stiff Pattern polygons indicates decreased contributions of process water in local 

groundwater and signifies effectiveness of groundwater capture wells in this area.   

 

3.5.2.4 Downgradient Areas (Area 6) 

Figures 3-44A through 3-44C contain water quality graphs for shallow alluvium wells further 

east of the Units 1 & 2 STEP Main Dam.  This area is named Area 6 and extends from the 



H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 Submittal\STEP SOEP AOC Site Rpt_2016_FINAL.Docx\\3/4/16\065 

 3-56 3/4/16\2:10 PM 

east Talen property boundary to East Fork Armells Creek and northward to Pine Butte Road 

at the north end of the Ponderosa Butte Golf Course.  Area 6 is shaded gold on Figures 3-26 

and 3-27.   

 

Wells 910A and 913A are completed in alluvium directly west of Highway 39.  Well 910A is 

36 feet deep and 913A is 40 feet deep.  Both wells are located at the confluence of the 

tributary drainage that holds the SOEP and STEP and East Fork Armells Creek.  

Groundwater capture started in June 2002 at well 910A and April 2004 at 913A.  Boron, 

sulfate, and SC levels at both of these wells have improved to values at or below BSLs 

(Figure 3-44A).  Conversely, chloride concentrations at 910A and 913A have increased. 

These wells are relatively close to Highway 39 where winter road maintenance may add salt 

to the shallow system and are directly downgradient of a Montana Department of 

Transportation facility that may periodically store road salt.  Capture well 940A was installed 

in 2004; and levels of SC, sulfate, and boron have consistently been below BSLs at this well.  

Chloride concentrations at well 940A have been variable throughout the period of 

observation; but a general increasing trend in chloride concentrations is evident from 2012 to 

2015.  Higher chloride levels at this well could be associated with operations around the ball 

fields.  Because other process water indicator parameters have not shown a trend of 

increasing concentration, chloride concentrations at well 940A are more than likely 

attributable to a source other than the SOEP or STEP.  Well 940A is very near Highway 39 

and the Ponderosa Butte Golf Course. Note that well 940A is no longer pumping.         

 

Monitoring well 938A and capture well 939A are paired alluvial wells located on the 

Ponderosa Butte Golf Course.  Water quality trends at both wells are nearly identical. Water 

quality graphs are presented in Figure 3-44B.  Values of SC, sulfate, and boron have 

remained below the BSLs throughout the period of record at these wells.  However, like 

other alluvial wells east of the STEP, chloride concentrations at wells 938A and 939A are 

greater than the BSL of 48 mg/L.  Elevated chloride levels at these sites are not necessarily 

indicative of process water impacts. Capture well 938A has been shut down because of the 

noted water quality improvements.   
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Capture well 916A is located about 360 feet downgradient of monitoring well 939A on the 

west edge of the golf course.  Well 916A was originally installed as a monitoring well in East 

Fork Armells Creek alluvium to a depth of 17 feet bgs during July 2000.  Capture began at 

well 916A in March 2004.  Since capture began, water quality has noticeably improved.  A 

reduction in SC from 8,100 µmhos/cm in 2002 to 4,820 µmhos/cm in 2014 has been 

observed at capture well 916A.  Water quality graphs for 916A are shown in Figure 3-44B.  

Well 935A was installed during July 2003 in the East Fork Armells Creek alluvium at a 

depth of about 13.5 feet.  This well is on the west edge of the Ponderosa Butte Golf Course 

and about 800 feet north of the Colstrip baseball field.  Well 935A is about 500 feet 

downgradient of capture well 916A, 900 feet downgradient of capture well 913A, and 1350 

feet downgradient of capture well 910A.  Water quality graphs for well 935A are included in 

Figure 3-44B.  Water quality at well 935A has shown improvement since the well was 

installed. This is indicated by a reduction in SC, TDS, and sulfate levels.  The most recent 

levels of these parameters are below calculated BSLs.  Boron and chloride concentrations 

have also declined at well 935A; but recent observations are still slightly above BSLs.  The 

boron concentration at well 935A was 1.9 mg/L, compared to the BSL of 1.6 mg/L.  The 

most recent chloride concentration was 56 mg/L, compared to the BSL of 48 mg/L.  This 

well is also in a location that may have other influences besides pond water including golf 

course and ball park facility maintenance.  

 

Capture wells 943A, 944A, and 945A are operated in East Fork Armells Creek alluvium 

north of Pine Butte Road.  These wells are the farthest north (downgradient) of all of the 

STEP area capture wells.  Capture at these wells began in April 2004.  Water quality graphs 

for each of these wells is included in Figure 3-44C.  None of these capture wells have boron 

concentrations that are elevated significantly above BSLs or are necessarily indicative of 

process water impacts; but levels of SC, sulfate, and chloride are elevated.  SC and sulfate 

concentrations have declined at well 945A in response to pumping.  SC and sulfate levels 

have not exhibited the same response in wells 944A and 943A.  Chloride concentrations have 

been variable in all three capture wells.  These wells are located near a strongly losing reach 

of East Fork Armells Creek that causes fluctuations in groundwater quality.  Surface water 

from East Fork Armells Creek pools directly downstream of the wells.  This water shows 
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higher concentrations of dissolved constituents during times of the year due to pooling and 

evaporation.  

 

942A-P is completed to a depth of 29 feet below ground surface (bgs) in alluvium.  This well 

is directly downgradient of capture wells 943A, 944A, and 945A, about 100 feet north of 

Pine Butte Road.  SC and sulfate levels at 942A-P increased slightly in the year following 

startup of the nearby capture wells; but steady decreases in these parameters have been 

observed at 942A-P since 2006 (Figure 3-44C).  Similar to boron concentrations at the 

nearby capture wells, boron at well 942A-P is not indicative of process water impacts.     

 

Stiff diagrams of current water quality observations at wells in Area 6 are presented in Figure 

3-45.  Stiff Patterns in the downgradient area are either contrary to the magnesium-sulfate 

hydrochemical type and/or represent minute concentrations of dissolved constituents 

compared to STEP process water.  Changes in abundance and species of dissolved ions in 

groundwater at well 910A are plotted in a series of Stiff diagrams in Figure 3-46.     

 

A review of groundwater monitoring results indicates a significant improvement in water 

quality has occurred throughout the downgradient areas.  Continued mitigation efforts and 

implementation of additional management practices will continue to result in an improved 

quality of water.  Groundwater capture systems will be evaluated for groundwater quality and 

water level trends.  Capture systems showing levels of process water indicator parameters 

that have dropped below BSLs will be evaluated for possible shutdown. 

 

3.5.3 North 1AD Drain Pond (Area 7) 

Piezometers SPN, SPS, SP3, SP4 and SP5 were installed to investigate the extent of a spill 

that occurred in June 2002 at the North 1AD Drain Pond (Figure 1-1).  Initial samples from 

piezometer SPN showed SC near 7,000 µmhos/cm, sulfate concentrations near 5,700 mg/L, 

chloride concentrations near 90 mg/L, boron concentrations exceeding 17 mg/L, and low 

calcium to magnesium ratios.  PPLM contained and removed the process water that was 

outside of the drain pond, and lowered the water within the pond to safe levels within the 

structure.  Based on the finding of the investigation, a shallow rectangular pit was excavated 



H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 Submittal\STEP SOEP AOC Site Rpt_2016_FINAL.Docx\\3/4/16\065 

 3-59 3/4/16\2:10 PM 

to capture the near surface water in the area that was potentially impacted by the release.  A 

solar powered pump was installed and water that accumulated within the pit was pumped to 

the drain.  Concentrations of dissolved constituents in the pit dropped; and in 2012 the SC 

was near 4,000 µmhos/cm, sulfate concentrations were near 2,500 mg/L, chloride 

concentrations were near 250 mg/L, boron concentrations were 1.5 mg/L, and calcium to 

magnesium ratios were near one.  Capture of the shallow groundwater in this area was 

stopped due to the improved quality.  Water quality graphs for shallow sand points in the 

North 1AD Drain Pond area and for monitoring well 917A, downgradient of the Drain Pond, 

are included in Figure 3-47.  Stiff Diagrams for sand points and monitoring wells are 

included in Figure 3-48.   
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4.0  GROUNDWATER MODEL RESULTS AND INTERPRETATION 

 

PPLM initiated groundwater modeling in the area in 2004.  The original model was 

developed by Maxim Technologies (2004) and included the Plant Site and the Units 1 & 2 

Stage I and II Evaporation Ponds.  In 2005, the initial numerical model in the STEP area was 

developed by Maxim.  The model is based on United States Geological Survey (USGS) 

MODFLOW code (Harbaugh et al., 2000). 

 

Geomatrix updated the model in 2007 (Geomatrix, 2007).  Revisions included updated 

interpretations of aquifer characteristics, the groundwater flow system and chemistry and 

integration of new hydrogeologic information obtained through installation of additional 

monitoring wells, well testing, and water quality sampling.  The groundwater model was 

further refined by again updating hydrogeologic information, revising model boundaries to 

include a larger portion of the SOEP in addition to the STEP area, revising model layers, and 

including more calibration with respect to groundwater pumping system data (NewFields, 

2014).  A more robust code, USGS MODFLOW-SURFACT Version 3 (HydroGeoLogic, 

1998) was used in the updated model to allow for variable saturation.  Further refinement of 

the model was recently conducted by updating available data, expanding the boundaries of 

the model and refining model layer geometry.  The updated groundwater model is included 

in this report as Appendix A. 

 

Information contained in the 2016 revision includes a description of the current model input 

parameters and any changes since the last version.  A description of the revised model design 

including model limits, boundary conditions, layers, and hydraulic parameters can be found 

in Appendix A.  Calibration methods and results are presented.  A sensitivity analysis was 

performed to identify which areas in the model were most subject to change through 

variations in individual parameters.  Model limitations are discussed. 

 

An updated capture zone analysis was conducted using steady-state and transient simulations.  

Particle tracking methods were employed to evaluate the effectiveness of the current 

groundwater capture systems. Particles were simulated in multiple layers in areas with 
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groundwater exceeding one of the updated BSLs.  Note that particles do not represent 

constituent concentrations or BSLs but only indicate groundwater flow pathways.  

Additionally, placement of particles in areas with groundwater exceeding BSLs may 

overestimate the amount of impacted water related to process ponds that is not being 

captured.  For example, particles were placed particles in areas with chloride concentrations 

that exceed BSLs but other indicator parameter concentrations don’t.  Several other sources 

of chloride exist in the area (de-icing, salt from domestic sources, etc.).   

 

The capture analysis suggests that the most of the particles placed in the model are being 

intercepted by the existing capture system network.  Areas that may not have complete 

capture of groundwater exceeding BSLs include; groundwater beneath the SOEP and 

possibly in the sub-McKay along the southeast portion of the SOEP; directly north and 

northwest of the SOEP; groundwater along the western and northwest edge of STEP Cell A; 

beneath the west half of Cell B; north and northwest of the SOEP; and near East Fork 

Armells Creek near wells 938A and 939A, where the BSL for chloride only is exceeded 

(NewFields 2016, Appendix A).  Note that particle tracking focuses only on the movement of 

groundwater through the subsurface system and does not provide an indication of the fate of 

the materials. Reverse particle tracks started southeast of the SOEP move to the south and 

west suggesting a source different from the SOEP.   

 

Conclusions of the model simulations are presented in the report in Appendix A.  

Recommendations to meet data gaps and to provide additional data for model adjustments 

based on results of the updated groundwater model include: 

 Develop a more accurate method of measuring capture well pumping rates to increase 

model accuracy. 

 Monitoring well(s) should be installed in bedrock between wells 2022D and 2023D 

and 2009D to evaluate the downgradient extent of process pond-affected groundwater 

and the feasibility of additional capture on this area based on well yield. 

 Monitoring well(s) should be installed in bedrock north of well 2032D to evaluate the 

downgradient extent of process pond-affected groundwater and the feasibility of 

additional capture on this area based on well yield.  



H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 Submittal\STEP SOEP AOC Site Rpt_2016_FINAL.Docx\\3/4/16\065 

 4-3 3/4/16\2:10 PM 

 It is recommended the feasibility of converting 903D to a capture well be evaluated.  

It this is not feasible, installation of an additional well in this area should be 

considered to evaluate feasibility of additional capture based on well yield.  
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5.0  IDENTIFICATION OF DATA GAPS 

 

Bulleted items listed below are data gaps identified through review of existing data, past 

reports, and current water quality data.  Many of these gaps in data are the basis of 

recommended additional work described in Section 6. 

 Groundwater model simulations (NewFields 2016, Appendix A) suggest groundwater 

capture systems are intercepting the majority of groundwater impacted by process 

pond water.  There were four recommendations in the most recent version of the 

report.  These included: 

o Develop a more accurate method of measuring capture well pumping rates to 

increase model accuracy. 

o Monitoring well(s) should be installed in bedrock between wells 2022D and 

2023D and 2009D to evaluate the downgradient extent of process pond-

affected groundwater and the feasibility of additional capture on this area 

based on well yield. 

o Monitoring well(s) should be installed in bedrock north of well 2032D to 

evaluate the downgradient extent of process pond-affected groundwater and 

the feasibility of additional capture on this area based on well yield.  

o It is recommended the feasibility of converting 903D to a capture well be 

evaluated.  If conversion is not feasible, installation of an additional well in 

this area should be considered to evaluate feasibility of additional capture 

based on well yield.  

 Installation of multiple monitoring wells between well 903D and 355D, two wells at 

different depths between wells 902D and 903D, and one well northwest of wells 

970D (capture) and 971D. 

 Currently, flow rates at capture wells are measured from the majority of wells at the 

well heads.  This method results in an overestimation of actual amount of water 

captured since pumping pressures tend to reduce pump performance.  Unfortunately, 

many of the wells exhibit scaling problems, making use of inline flow meters 

impractical.  More accurate measurement of flow is necessary to better evaluate 
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system performance. This recommendation aligns with model derived 

recommendations previously stated. 

 Additional data are needed from the area north of the SOEP and STEP. It is 

recommended that additional wells be installed north of well 2032D and between well 

367D and capture well 369D.   

 Additional wells are needed north of the former Moose Lodge.  It is recommended 

that paired alluvial and bedrock wells be installed at three locations, two north of the 

former Moose Lodge along the access road to the Colstrip SES property, and one pair 

along the county road between the former Moose Lodge and the State Highway 

Department. 
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6.0  RECOMMENDATIONS FOR ADDITIONAL SITE CHARACTERIZATION 

 

 Conduct the necessary tasks to address the data gaps identified in Section 5. 

 Continue groundwater capture efforts.  Evaluate data on an ongoing basis and make 

adjustments to various capture systems, or individual wells, to increase the 

effectiveness of mitigation efforts.  It is recommended that groundwater wells 

showing improvement to BSLs, or better, be considered for shutdown, but monitoring 

would be continued.  However, it is further recommended that the wells be 

maintained as operational capture points.  If water quality deteriorates at these wells, 

indicating further process pond impacts, they should be restarted.   

 Continue to evaluate groundwater potentiometric surfaces as they relate to 

groundwater flow near, or upgradient, of groundwater capture systems.  This activity 

is routinely conducted as part of annual reporting and is essential for on-going site 

characterization. 

 Continue operational groundwater and surface water quality monitoring of capture 

systems.  Maintain capture wells as part of the sampling and analysis program. 

 Make necessary repairs to groundwater capture systems as they are identified.  

 Continue to implement best management practices - BMP's – see Section 3.4. 

o Continue to further educate employees regarding the importance of process 

water management. 

 Continue to manage paste, force evaporation and conduct water management 

practices to reduce process water volumes. 

 Continue conducting annual synoptic runs on East Fork Armells Creek.  Parameters 

for this evaluation should be refined.  Groundwater levels adjacent to the creek should 

be gathered periodically so flow conditions near the creek can be evaluated.  Every 

other year should be a sufficient frequency for groundwater level measurements 

during the synoptic run.  Water levels should be measured at other wells during the 

synoptic run so levels near the creek can be mapped along with those further away 

from the creek.  This will allow construction of a more detailed water table map. 
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 Continue to address changes in water quality identified during operational monitoring 

and associated with spills or other releases by conducting further evaluation, 

monitoring or investigation.  Mitigation measures should be taken, if necessary. 

 Abandon private wells east of the STEP that do not have well logs to verify 

construction details or those with well logs that indicate wells are not sufficiently 

sealed to inhibit movement of groundwater between hydrostratigraphic intervals.  

Continue monitoring remaining private wells with suitable access and completion 

information. 

 Conduct long-term pumping tests at SOEP wells 2001A and 2002A to further 

evaluate the effect of pumping from the alluvium on water levels in the flyash. 

 Evaluate seal at well EAP-413 and replace the well if a faulty seal is identified.  This 

shallow bedrock well shows water levels that seem to be anomalously high, similar to 

alluvial water levels.  The high water levels are believed to be from either a poor 

annular seal or the result of lateral communication with alluvial sediments to the 

south. 

 Install one or two sentinel wells along the fence line north of well 912D and east of 

well EAP-411.  These wells would provide additional monitoring coverage near the 

property boundary and would provide additional model calibration information. 

 Further evaluate the area around well 368D. Water quality at this well has declined 

recently.  Water quality had improved after the initiation of pumping at well 976D.  

Both the interburden and deeper units should be examined. 

 Update the groundwater model on a periodic basis using data obtained since the 

previous update.  Particle tracking in future updates should focus on areas interpreted 

to be impacted by process waters. Introduction of particles in to all areas that exceed 

BSLs is misleading since all of these areas may not be impacted by process waters. 

 Fate and transport modeling should be considered in future models.  These models 

simulate the movement and chemical variations as groundwater moves through the 

hydrogeologic system.  These models are simulate the movement of chemical 

constituents through the system by advection, diffusion and dispersion and may 

provide a better understanding of the ultimate fate of any impacted groundwater . 
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Talen Energy SOEP & STEP Area Groundwater Model Update 


NewFields  March 2016 ES-1 


EXECUTIVE SUMMARY 


This report describes the expansion and calibration of a numerical groundwater flow model previously 
developed for the Stage I and Stage II Evaporation Ponds area of Colstrip Steam Electric Station (CSES) 
in Colstrip, Montana (Figure ES-1).  The work described herein was completed by NewFields 
Companies LLC (NewFields) on behalf of Talen Energy (Talen), the current operator of the CSES.    


On August 3, 2012, PPL Montana, LLC and the Montana Department of Environmental Quality (MDEQ) 
entered into an Administrative Order on Consent (AOC). As part of the AOC, Talen has committed to 
prepare Site Reports for the Plant Site, Stage I Evaporation Pond (SOEP), Stage II Evaporation Pond 
(STEP), and Units 3 & 4 Evaporation Holding Pond (3&4 EHP) areas. The AOC Site Reports are 
required to present information regarding groundwater models and results of modeling.  This report 
presents methods and results of recent work to update and expand the previous conceptual and 
numerical groundwater model for the SOEP and STEP areas, and is included as an appendix to the 
broader AOC site report for the SOEP and STEP areas.  


MODEL BACKGROUND 


Maxim (2004) developed a preliminary conceptual model of the hydrogeologic system near the SOEP 
and STEP and Plant Site areas which included a characterization of process ponds and statistical analyses.  
A numerical groundwater flow model was developed for the STEP area using MODFLOW-2000 to 
provide a tool capable of simulating groundwater conditions downgradient of the STEP Main Dam 
(Maxim, 2005). Several options for hydraulic control were evaluated, including the potential use of a 
hydraulic barrier or groundwater capture wells.  The numerical groundwater model domain of the SOEP 
and STEP areas was expanded by NewFields (2014) and more detail in the model layering was added.  
The 2014 model has undergone an additional expansion (as described in this report) to include Stocker 
Creek and areas of the site upgradient of the Surge Pond. 


GOALS AND OBJECTIVES  


The overall goals of updating the numerical groundwater model are to improve the overall 
understanding of the groundwater flow system in the vicinity of the SOEP and STEP and provide 
information to improve water management practices.  


Specific objectives of completing the analyses described in this report were to: 


1. Adjust model layer geometry (as needed) to better reflect the actual hydrostratigraphy based on 
information obtained from wells recently installed; 


2. Incorporate hydrogeologic information obtained since 2010 into the numerical model;  


3. Expand the existing SOEP and STEP area groundwater model domain to move boundaries 
further away from pumping wells; 


4. Calibrate the expanded model to a variety of head and flux data, including recently collected 
data; and 


5. Use the calibrated model to assess the effectiveness of the groundwater capture system 
operating in the area near the SOEP and STEP. 
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GEOLOGY AND HYDROSTRATIGRAPHY 


The Tongue River Member of the Fort Union Formation underlies the SOEP and STEP areas.  The 
formation dips 1 to 2 degrees to the southeast in the local area.  The Tongue River Member consists of 
a 350–foot thick (maximum) sequence of interbedded siltstone, shale, and fine-grained silty sandstone as 
well as several coal seams.  The principal coal seams in the area are the Rosebud and McKay at or near 
the land surface, and Robinson which is found at depth.  The Tongue River Member is subdivided at the 
site into the following lithostratigraphic units; Rosebud Overburden, Rosebud Coal, Interburden, McKay 
Coal, and Sub-McKay.  Overburden is not present in the SOEP and STEP areas. 


The depositional setting near the SOEP and STEP areas created numerous lateral facies changes within 
the sedimentary rock deposits.  Channel sandstones often grade laterally into siltstones or shale 
resulting in preferential pathways for groundwater flow.  Clinker, which is overburden baked and altered 
by natural burning of underlying coal, is often present near where coal seams outcrop.  Unconsolidated 
materials also overlie the Tongue River Member in several areas.  These include colluvium located near 
the ridge tops and alluvium in drainage bottoms. 


Groundwater in the near-surface geologic units occurs in several strata.  For purposes of the 
groundwater model, several hydrostratigraphic units were identified and incorporated into the model to 
increase the level of detail.  These included:  


• Alluvium/Colluvium – Alluvium, consisting of unconsolidated interbedded sand, gravel, clay and 
silt, occurs in four primary locations in the SOEP and STEP area.  Clinker fragments are typically 
also found throughout finer-grained alluvial deposits. Alluvium is present primarily along the 
drainage bottoms, including tributary drainages, and near the STEP Main Dam. Colluvium 
present in the SOEP and STEP areas are generally fine-grained unconsolidated sediments.  These 
deposits occur at and near the land surface on hilltops, slopes and valleys. 


• Rosebud Coal/Clinker – Clinker is a thermally altered rock also referred to as scoria.  Clinker 
formed in areas where Rosebud Coal has burned, usually near where coal seams outcrop.  This 
is most easily identified as red cap rock on hills around the region.  Burning of the coal baked 
the overlying strata, reducing the coal volume, leaving a void for the overlying rock to collapse 
into or resulting in slow settling of the overlying rock into the space formerly held by the coal.    


• Interburden – Interburden consists of siltstone, shale, and sandstone lying stratigraphically 
between the Rosebud and McKay Coal seams. This unit is missing from East Fork Armells Creek 
and Stocker Creek valleys due to erosion. It is also not present in many other areas of the site 
due to erosion with the exception of a few locations underlying Rosebud clinker deposits.   


• McKay Coal – The McKay Coal seam is 0.2 to 15 feet thick in the model area and appears to be 
thickest south of the SOEP and STEP and sometimes contains carbonaceous shale. The McKay 
Coal is not present north and west of the SOEP, north and east of the STEP, and in the 
floodplain of the East Fork Armells Creek due to stream erosion. 


• Sub-McKay Bedrock – The Sub-McKay bedrock unit includes interbedded and inter-fingered 
claystone, siltstone, fine-grained sandstone, and minor carbonaceous shale and coal stringers.  
The Sub-McKay unit consists of interbedded siltstone, shale, and sandstone present beneath the 
McKay Coal.  The Sub-McKay unit is at least 300 feet thick and is present across the entire 
study area.  This unit is divided into shallow and deep zones for the purposes of describing 
differences in groundwater flow, but the zones have similar lithostratigraphy. 
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SURFACE WATER FEATURES 


Several surface water features exist in the area near the SOEP and STEP.  These include: 


• East Fork Armells Creek; 


• Castle Rock Lake (Surge Pond); 


• SOEP (reclaimed but historically was an artificial fly ash pond surface water feature); 


• STEP Area; and 


• Stocker Creek. 


The primary drainage in the area is the East Fork Armells Creek. East Fork Armells Creek exhibits 
gaining and losing reaches within the SOEP and STEP area. The stream serves as both a source and a 
sink to the near-surface groundwater systems. Castle Rock Lake, known as the Surge Pond, is an 
approximately 150-acre constructed impoundment that was built in 1974 to store water to be used for 
the coal-fired steam electric plant.  Groundwater elevations are slightly above lake levels west of the 
lake and well below lake level north, east and south of the lake.  The SOEP was operated between 1975 
and 1997 and was constructed with a partial liner consisting of natural clay.  During operation, fly ash 
scrubber slurry was pumped from the Plant Site into the pond through a fiberglass pipeline.  Fly ash 
settled in the pond and the water was periodically pumped back to the Plant Site for use as process 
water.  The pond was determined to be full in 1997 and was reclaimed in 2002.  The STEP consists of 
five cells that are lined with either high density polyethylene (HDPE) or reinforced polypropylene (RPP). 
Fly ash contained in scrubber slurry from Units 1 and 2 is pumped in a pipeline to the STEP Paste Plant 
which was constructed south of Cell A in 2009.  The Paste Plant removes excess water from the 
scrubber slurry. This process increases the solids of the scrubber slurry from about 15 percent to about 
65 percent.  The paste is transported by pipeline to  Cell E, where it hardens to a concrete-like material 
while binding, and immobilizing the residual water that helps minimize seepage.  Seepage from these 
ponds is variable and locally affects groundwater elevations and flow directions in shallower units.   


WATER QUALITY 


Water quality in the SOEP and STEP area has been documented through an extensive surface water and 
groundwater monitoring program that has been active for decades and expanded over time.  Dissolved 
constituents, including sulfate, magnesium, boron, and chloride, are present naturally in the regional 
groundwater system and are also potentially affected by land use upgradient from the SOEP and STEP 
areas.  These constituents are also present in process pond water at concentrations higher than BSLs.   


Groundwater at and downgradient of the SOEP and STEP contains levels of indicator parameters 
(including total dissolved solids (TDS), specific conductance (SC), sulfate, chloride, and boron) that are 
elevated with respect to baseline screening levels (BSL) calculated by Neptune (2016).  Current and 
former process ponds at the SOEP and STEP have likely served as sources of these parameters to 
groundwater.  Most groundwater with concentrations of constituents above BSLs is currently being 
intercepted by the groundwater capture wells and toe drain below the STEP Main Dam and returned to 
lined ponds.  Groundwater containing concentrations of an indicator parameter exceeding BSL’s is not a 
clear indication that groundwater has been impacted by process waters.  In order to assess whether 
groundwater at a well has been affected by process water, constituent concentrations, water quality 
trends, groundwater flow, and location must all be taken into account.    
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CONCEPTUAL MODEL 


Figure ES-2 is an animated block model (paper copies of this report contain a static image) illustrating 
our conceptual understanding of the hydrogeologic system in the SOEP and STEP area. Groundwater 
flow in shallow bedrock and alluvium generally flows northeast under the SOEP and STEP and then turns 
northwest parallel to East Fork Armells Creek. Groundwater flow in the deep Sub-McKay follows a 
more regional pattern that is generally from southwest to northeast beneath the SOEP and STEP Area.  
Vertical hydraulic gradients in all well pairs evaluated are downward from alluvium to the Shallow Sub-
McKay and into capture wells or the underlying deep Sub-McKay.   


Underflow is the major source of water entering the groundwater system in the SOEP and STEP Area 
making up about 65 percent of the inflow.  Areal recharge (background and clinker) and infiltration 
through the SOEP account for 15 percent and 3 percent, respectively, of water entering the 
groundwater system.  Seepage from the surge pond provides an estimated 14 percent of the 
groundwater inflow.  Although the process ponds are lined, some seepage might occur that reaches the 
groundwater system, creating localized mounding.  Seepage from single-lined STEP cells (A, E, and Old 
Clearwell) accounts for the remaining 3 percent of inflow to the groundwater system.   


Underflow out is about 63 percent of system outflow.  Groundwater capture via drains and wells is 
another major source of outflow for the groundwater budget, estimated to be about 28 percent of 
water leaving the groundwater system.  Some shallow groundwater enters gaining reaches of East Fork 
Armells Creek and Stocker Creek and accounts for 8 percent and 1 percent, respectively of water 
leaving the groundwater system.  


Most groundwater with concentrations of constituents above BSLs is currently being intercepted by the 
groundwater capture system and returned to lined ponds.  Some of this groundwater is also being 
captured by the toe drain at the base of the STEP Main Dam. The capture system depresses the water 
table and collects both impacted and non-impacted groundwater.  The current capture system is 
preventing east-flowing groundwater from the SOEP and STEP areas from entering East Fork Armells 
Creek alluvium.  Groundwater that is not captured by pumping in the vicinity of the SOEP generally 
flows very slowly to the northeast.  


Process pond water contains dissolved constituents that are also present in upgradient groundwater 
that is un-impacted by sources within the SOEP and STEP Area, making it difficult to draw distinct lines 
between impacted and un-impacted groundwater.  Groundwater quality that is influenced by current 
and former process ponds at the SOEP and STEP Area is characterized by levels of parameters such as 
dissolved boron, chloride, SC, sulfate, and TDS that are elevated as compared groundwater in areas not 
affected by process ponds.    


Currently, groundwater is not used for domestic or livestock purposes in the SOEP and STEP Area.  
One exception is well 901D that in 2015 was equipped with a pump for seasonal stockwater use.  
Planned human health and ecological risk assessments will further evaluate contaminant fate and 
potential impacts on receptors with complete exposure pathways. 
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MODEL DESIGN 


The current SOEP and STEP model includes refinements to the previous model developed by NewFields 
(2014).  The primary refinements include adjustments to model boundaries, layer elevations, grid 
discretization, and assignment of model properties based on data collected  through October 2014.  The 
model geometry and discretization were refined to more accurately simulate groundwater flow in 
distinct stratigraphic intervals.  The conceptual model provides the foundation for the refinements made 
in the development and parameterization of the current SOEP and STEP model. 


In revising the model, NewFields expanded the domain to move external model boundaries farther from 
the area of interest and pumping of capture wells.  Expansion of the domain was also prompted by 
review of potentiometric surfaces for the deepest portion of the model.  Review of expanded 
potentiometric surface maps for deep the Sub-McKay system suggested that deeper regional flow is 
northeasterly and crosses under East Fork Armells Creek.    


Layer bottom elevations were assigned based on contacts of lithostratigraphic units and were further 
divided to provide greater resolution for heads and flow, and to better match the screened intervals of 
monitoring and capture wells. Model layer elevations were adjusted in several portions of the model 
based on lithologic contacts from well logs for new wells installed since 2010.  Adjustments were made 
such that layer transitions correspond with lithologic contacts.   


The primary changes incorporated in the current SOEP and STEP model include the following: 


• Domain: The model domain was expanded to the north of Stocker Creek and to the east side 
of East Fork Armells Creek; 


• Layer Elevations: As described in Section 3.3, model layer elevations were adjusted in several 
portions of the model based on lithologic contacts from well logs for new wells installed since 
2010 and to better represent hydrostratigraphy and hydraulic communication as within a 
sandstone layer hosting capture well 958D; 


• Recharge: Additional recharge zones were added to represent the Evaporation Pad (located at 
the just north of Cell A), Cell D, and Clinker outcrops;  


• General Head Boundaries: GHB Package cells were added to Layer 5 and 6 to represent 
underflow flowing into and out of the model domain; 


• Pumping Rates: Pumping rates were adjusted to reflect new estimates of pumping rates;  


• Pumping Wells: Additional pumping wells were added to the model to reflect expansion of the 
capture system between 2010 and October 2014; 


• Calibration Data: The model was calibrated to new data sets (including new pumping test 
results), and datasets were revised to represent October 2005 and 2014 steady-state 
conditions; and 


• East Fork Armells Creek Alluvium: Alluvium along the creek was changed to be simulated as a 
fine-grained sediments overlying and coarse-grained sand and gravel. 
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MODEL CALIBRATION 


Following revision of the model framework and boundaries and assignment of initial model parameters, 
the current SOEP and STEP Model was calibrated to provide a measure of confidence in its ability to 
meet project objectives.  The calibration process required establishing a set of calibration targets and 
then performing an iterative process comparing model results with the targets.  Targets used to 
calibrate the current model included: (1) measured water levels, (2) estimated flux into and out of the 
groundwater system as underflow, (3) net gains and losses in East Fork Armells Creek, (4) closeness of 
fit between simulated and observed potentiometric maps, and 5) closeness of fit between simulated and 
observed hydrographs and time-drawdown plots from aquifer tests.   


During calibration, input parameters values were varied iteratively within the range of values determined 
through field measurements and literature values.  Input parameters varied during calibration included: 


• Hydraulic Conductivity (varied within ranges described for each lithostratigraphic unit); 


• Pond Seepage (varied within ranges estimated in the water balance discussion); 


• Background Recharge (varied within estimated range provided in the water balance discussion); 


• Conductance of Head-Dependent Boundaries (varied with changes for the assigned hydraulic 
conductivity of the adjacent cell); 


• Storage adjusted in transient calibration (varied within ranges reported from aquifer tests  and 
literature values for similar lithologies); and 


• Stage in the East Fork Armells Creek. 


The model was calibrated to several independent hydrologic data sets to evaluate how robust the model 
was under both steady-state and transient simulations.  These include comparing model output to 
measured heads and estimated fluxes for two time periods (2005 and 2014) for steady-state conditions 
and against measured drawdown associated with two pumping tests, and transient head and flux data  
collected between November 2005 through December 2007.  


The major parameter adjusted during model calibration was hydraulic conductivity.  Pond seepage rates 
were also adjusted within reasonable ranges.  During transient calibration, recharge rates and storage 
parameters were adjusted most frequently with fewer adjustments to hydraulic conductivities other 
than adjustments made as a result of steady-state calibration.  Particle-tracking was periodically 
performed to check the match between simulated and observed movement of process pond-affected 
groundwater.  Calibration results were evaluated against modeling calibration goals. 


Results indicate that the current SOEP and STEP Model is well-calibrated.  Calibration to several 
independent sets of steady-state and transient data provides confidence in the ability of the model to 
simulate flow and advective transport under a variety of hydrogeologic conditions within a reasonable 
range of error.    


SENSITIVITY ANALYSES 


A sensitivity analysis was performed to quantify uncertainty in the calibrated model relative to 
uncertainty in model inputs. The sensitivity analysis was conducted using the 2014 steady-state 
simulation by varying selected model input values within plausible ranges to document the effect on 
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model calibration statistics.  Parameters that appeared to have the greatest effect on residual statistics 
during manual and automated calibration were selected for analysis, including: 


• Horizontal and vertical hydraulic conductivity; 


• Net recharge rates (background and clinker); 


• Pond seepage rates; 


• Conductance of River Package cells simulating East Fork Armells Creek; and 


• Capture well pumping rates.  


Results of the sensitivity analysis show that the model calibration is most sensitive to the following: 


• Increases and decreases in horizontal hydraulic conductivity for Zone 12 - Shallow, Mid-, and 
Deep Sub-McKay Interbedded Siltstone and Sandstone in Layers 2, 3, 4 and 5; 


• Decreases in horizontal hydraulic conductivity for Zone 49 – Alluvium in Layers 2, 3, and 4; 


• Increases in Background and Clinker area recharge; and 


• Increases in pond seepage at SOEP and Cell A. 


Overall, the sensitivity analysis shows the current SOEP and STEP Model is relatively well-calibrated with 
increasing recharge (pond seepage) having the greatest effect on the model calibration, while both 
increasing and decreasing distinct hydraulic conductivity zones also have measurable effects on model 
calibration. Model calibration appeared to be relatively insensitive to increases and decreases in river 
bed conductance.  The sensitivity analysis also shows that the parameter specifications for the calibrated 
model are the most appropriate for evaluating site conditions and for particle tracking. 


PARTICLE TRACKING AND CAPTURE ANALYSIS 


Particle tracking was used to evaluate the effectiveness of the current groundwater capture system.  For 
this analysis, particles were placed in portions of Layers 2 through 5 in the model in areas that currently 
exceed BSLs for indicator parameters.  Particles were allowed to move forward in time and results were 
evaluated to determine if any portion of the groundwater system that currently exceeds BSLs is not 
being captured by the current groundwater capture system.  


Particle tracking suggests that groundwater exceeding BSLs for indicator parameters originating from 
most known source areas in the SOEP and STEP area will be intercepted by the capture system and that 
groundwater in most of the areas exceeding the BSLs are contained.  Capture analysis results also 
suggest that the current capture system may not be completely capturing groundwater originating from 
some areas within 50 years, including: 


• Groundwater within the beneath the north and northwestern  SOEP area; 


• Groundwater along the southwest and south edges of the SOEP source area; 


• Groundwater within the source area along the northern edge of Cell A and Cell E;  


• Groundwater beneath Cell A along the western edge and under the Evaporation Pad; 


• Groundwater in areas of BSL exceedance outside of the source area beneath Cell B; 
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• Areas of BSL exceedance outside of the source area in the area north and northwest of the 
SOEP area; 


• Areas of BSL exceedance outside of the source area in the area south east of the SOEP source 
area; 


• Areas of BSL exceedance outside of the source area in the area northwest of Cell A and the 
Evaporation Pad and southeast of Cell A; and 


• Areas of BSL exceedance in East Fork Armells Creek alluvium northwest of well 938A and 939A 
and a few smaller areas to the southeast of those wells.  Much of this area exceeds BSLs for 
chloride only and flows toward the creek. 


 


CONCLUSIONS AND RECOMMENDATIONS 


Calibration of the numerical groundwater flow model described in this report demonstrates the model 
is capable of simulating groundwater flow and advective transport under a variety of hydrogeologic 
conditions.  The numerical model is appropriate for use in evaluating elements of the conceptual model 
and the efficacy of groundwater capture systems, either currently operating or being considered in the 
future. 


Development of the conceptual and numerical groundwater flow model, along with model calibration, 
model sensitivity analysis, and capture analysis, have led to the following conclusions: 


• The STEP and SOEP area has a complex and dynamic groundwater flow system.  In addition to 
complex hydrostratigraphy and diverging groundwater flow, infiltration through the reclaimed 
SOEP and seepage from cells in the STEP and Surge Pond influence groundwater flow in the 
area. 


• Groundwater quality that has been influenced by SOEP and STEP is characterized by elevated 
levels of certain parameters, including dissolved boron, chloride, sulfate, SC. 


• Vertical gradients for measured paired wells are generally downward across the site.   


• Much of seepage from the SOEP and STEP infiltrates into underlying alluvium and bedrock and 
flows northeast toward East Fork Armells Creek.  In 2004, groundwater exceeding BSLs flowed 
into East Fork Armells Creek alluvium and then northwest parallel to the creek. In the last 
several years, the groundwater capture system has cut off the plume in groundwater beneath 
the drainage east of the STEP Main Dam before it enters East Fork Armells Creek alluvium.  
Some groundwater exceeding BSLs has migrated a small way north of the STEP although 
migration in this area appears to be very slow.  A small area of uncaptured bedrock and alluvial 
groundwater exceeding BSLs is located south of the SOEP and West of the Surge Pond.    


• BSLs recently recalculated for area groundwater are in some cases substantially lower than 
previously estimated BSLs. In particular, the chloride BSL for alluvium dropped from 213 mg/L 
to 45 mg/L, which has greatly expanded the area of East Fork Armells Creek alluvium exceeding 
the BSL for chloride.  Some chloride detected in East Fork Armells Creek alluvium could 
originate from sources other than the SOEP and STEP, and the ponds may not be the source of 
chloride detected in that area. 
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• Between 2005 and 2014, installation of several alluvial and bedrock capture wells and 
rehabilitation of well 360A between the STEP Main Dam and East Fork Armells Creek improved 
groundwater capture system effectiveness thereby reducing concentration of indicator 
parameters in alluvium and bedrock well in this area. 


• Concentrations of indicator parameters in alluvial monitoring wells east of Cell D (377A, 382A, 
994A, 997A and 998A) exhibit decreasing trends indicating that groundwater capture wells 
installed in this area since 2008 are effectively capturing groundwater prior to its reaching East 
Fork Armells Creek alluvium. 


• The numerical groundwater flow model has been calibrated to multiple sets of hydrogeologic 
data that represent a range of conditions and is able to reproduce flow fields, heads, and fluxes 
within a reasonable range of error under a variety of hydrologic stresses. This roubust 
calibration procedure provides confidence in the predictive capabilities of the model. 


• The model calibration is most sensitive to increases in horizontal hydraulic conductivity and 
pond seepage rates. 


• Capture analysis indicates the groundwater capture system is currently capturing all 
groundwater originating from the SOEP and STEP that flows east before it reaches alluvium 
associated with East Fork Armells Creek.  Groundwater exceeding BSLs in alluvial monitoring 
wells adjacent to East Fork Armells Creek is likely either residual from before the 
implementation of the latest capture system or is from sources other than the SOEP and STEP.   


• Capture analysis indicates particles within an area where groundwater exceeds BSLs for 
indicator parameters in the northwest portion of the SOEP area are partially captured by wells 
2024D, EAP-205, 375D, and 376D.  According to the model, some uncaptured particles in this 
area travel north toward monitoring wells 354D, 2025D, 2026D, and 2031D.  However, 
groundwater samples from these wells do not currently exceed BSLs for indicator parameters. 


• Particles representing groundwater originating in the northwest half of the SOEP area are 
partially captured by wells 2024D, EAP-205, 375D, and 376D.  Particles released north of this 
area near wells 903D, 2032D, 2033D and 929D are not captured (although many particles 
released south of this area are captured by well 2024D).  The model indicates that particles that 
are not captured in this area would move north toward well 355D, which has not exhibited 
evidence of process pond impacts. 


• Capture analysis indicates particles within an area where groundwater exceeds BSLs for 
indicator parameters immediately north of STEP Cell A and Cell B near wells 2022D and 2023D 
are not captured.  The model indicates that particles originating near 2022D travel north toward 
wells 398D, 399D, and 901D, and particles originating near 2023D travel north toward 2009D.  
Groundwater samples from wells 398D, 399D, 901D have not exceeded BSLs, and samples 
from well 2009D slightly exceed the BSL for sulfate but not BSLs for dissolved boron, chloride 
or SC. However, there are no indications of impacts from process water at this location, as 
sulfate levels have shown a slight decline while all other indicators are stable. 


• Groundwater that exceeds BSLs in areas north of the SOEP and STEP appears to be moving 
very slowly due to relatively low permeability (with the exception of near well 2024D). This 
results in low yield wells and is a major reason for lack of complete capture in this area.  
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• The capture system below the STEP dam effectively cuts off contaminated source water from 
traveling east to East Fork Armells Creek Alluvium. 


• Results of reverse particle tracking analyses suggest groundwater at wells 366S, 374S, 926S, 
977A, 978S, and 979S containing concentrations of indicator parameters exceeding BSLs 
originates from upland areas south of those wells and not from the SOEP area.  


• Uncertainty analysis indicates that predicted groundwater capture analysis is not very sensitive 
to decreases in capture well pumping rates on the order of 25 percent.   


In developing the conceptual and numerical models potential data gaps were identified.  NewFields 
recommends the following work to fill data gaps: 


• Even though simulation of plume capture using particle tracking was not sensitive to overall 
decreases of current capture rates, future capture analyses that might consider fewer active 
pumping wells and/or lower pumping rates might be sensitive to this parameter.  Developing a 
more accurate method of measuring capture well pumping rates would increase model accuracy. 


• The downgradient extent of areas exceeding BSLs between wells 2022D and 2009D is 
uncertain. Monitoring well(s) should be installed in bedrock between wells 2022D and 2009D to 
evaluate the downgradient extent of process pond-affected groundwater and the feasibility of 
additional capture in this area based on well yield. 


• Monitoring well(s) should be installed in bedrock north of well 2032D to evaluate the 
downgradient extent of process pond-affected groundwater and the feasibility of additional 
capture in this area based on well yield. Screening wells or extending sandpack around the 
screen over a larger saturated interval than 2032D would accommodate potential capture. 


• It appears more capture is needed near well 903D based on concentrations of parameters 
exceeding the updated BSLs. It is recommended the feasibility of converting 903D to a capture 
well be evaluated.  It this is not feasible, installation of an additional well in this area should be 
considered to evaluate feasibility of additional capture based on well yield.   
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1.0 INTRODUCTION 


This report describes the expansion and calibration of a numerical groundwater flow model previously 
developed for the Stage I and Stage II Evaporation Ponds area of Colstrip Steam Electric Station (CSES) 
in Colstrip, Montana (Figure 1-1).  The work described herein was completed by NewFields 
Companies LLC (NewFields) on behalf of Talen Energy (Talen), the current operator of the CSES.  PPL 
Montana, LLC initiated groundwater modeling efforts in this area in 2004 to develop a better 
understanding of the hydraulic interactions between process ponds, groundwater capture systems, and 
surface water at and near the facility in an effort to mitigate existing (see below) and potential future 
pond seepage impacts to the environment.    


On August 3, 2012, PPL Montana, LLC and the Montana Department of Environmental Quality (MDEQ) 
entered into an Administrative Order on Consent (AOC) entitled “Administrative Order on Consent 
Regarding Impacts Related to Wastewater Facilities Comprising the Closed-Loop System at the Colstrip Steam 
Electric Station” (MDEQ/Talen Montana, 2012). As part of the AOC, Talen has committed to prepare 
Site Reports for the Plant Site, Stage I Evaporation Pond (SOEP), Stage II Evaporation Pond (STEP), and 
Units 3 & 4 Evaporation Holding Pond (3&4 EHP) areas (Figure 1-1). The AOC Site Reports are 
required to present information regarding groundwater models and results of modeling.  This report 
presents methods and results of recent work to update and expand the previous conceptual and 
numerical groundwater model for the SOEP and STEP areas, and is included as an appendix to the 
broader AOC site report for the SOEP and STEP areas.  


1.1 SITE DESCRIPTION 


The CSES is a four-unit coal-fired electrical generation facility located near the Town of Colstrip 
(Figure 1-1).  Colstrip Units (Units) 1 and 2 are 333-megawatt, coal-fired steam electric generating 
units that have been in use since 1975.  Units 3 & 4 are 800-megawatt generating units that began 
producing power in October 1983 and April 1986, respectively.   


The Yellowstone River is the source of water used for Units 1 through 4.  Water is piped from the river 
to Castle Rock Lake (Surge Pond), west of the Colstrip Townsite, and then to the various Units.  Water 
is used for various purposes, including cooling of the Units, within the scrubbers, and for creating 
slurries to transport fly ash and bottom ash to nearby settling and evaporation ponds.   


There are three general areas of process ponds associated with the CSES (Figure 1-1):  the Plant Site, 
Units 3 and 4 EHP, and the SOEP and STEP areas.  The SOEP and STEP areas, the focus of this report, 
are about two miles northwest of the Plant Site and include the SOEP and STEP that accept scrubber 
slurry from Units 1 and 2.  A map of the SOEP and STEP Area is shown on Figure 1-2.  The Block 
Model outline on Figure 1-2 is discussed in Section 2.8.  The Plant Site includes several process ponds 
near Units 1 through 4.  The Units 3 and 4 EHP are located approximately 2.5 miles southeast of the 
Plant Site.  Process pond seepage, pipeline spills and incidental tears in pond liners have resulted in 
impacts to groundwater and surface water quality in various portions of the facility.   
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1.2 MODELING BACKGROUND 


Maxim (2004) developed a preliminary conceptual model of the hydrogeologic system near the SOEP 
and STEP and Plant Site areas (Figure 1-2). Maxim (2004) included a characterization of process ponds 
and statistical analysis of baseline groundwater quality in their report. The document describes 
hydrostratigraphy, aquifer characteristics, groundwater flow, and interactions between surface water and 
groundwater.  The report also discusses contaminant transport pathways and receptors.  


A numerical groundwater flow and transport model was developed for the STEP area to provide a tool 
capable of simulating groundwater flow and solute transport downgradient of the STEP Main Dam.  The 
model was developed to evaluate hydraulic control techniques to prevent off-site migration of 
groundwater affected by leakage from the pond.  Maxim (2005) summarized the conceptual model of 
groundwater flow and advective transport in the STEP, described the initial numerical model design, and 
discussed model calibration methods and results.  The initial STEP area model was developed using the 
U.S. Geological Survey (USGS) code MODFLOW-2000 (Harbaugh et al., 2000), and is summarized in 
Table 1-1. Several options for hydraulic control were evaluated, including the potential use of a 
hydraulic barrier or groundwater capture wells to abate the migration of process pond-impacted 
groundwater from Talen property. 


 


Table 1-1.  Comparison of Previous and Current Numerical Groundwater Model Features 


Model 
No. of 
Model 
Layers 


Layer 1 
Represents: Deeper Layer(s) Represent: Domain 


Size Calibration Data Sets 


Bottom 
Elevation 
of Model  


(feet 
amsl) 


Maxim 
(2005) 
Model 


3 Alluvium and 
Shallow Bedrock 


Layer 2: Bedrock above elevation 
3,100 feet amsl 
Layer 3: Bedrock beneath Layer 2 
down to elevation 2,875 feet amsl 


9,000 feet 
by 


5,400 feet 


 
2003 Steady-State (pre-


pumping) 
2004 Steady-State (post-


pumping) 
 


2,875 


NewFields 
(2014) 
Model  


8 STEP liners, 
surge ponds 


Layer 2: Fly Ash (SOEP), upper 
Alluvium, upper Colluvium,  
Layer 3: lower Interburden, McKay 
Coal, middle alluvium 
Layer 4: upper sub-McKay, basal 
alluvium 
Layer 5-8: middle Sub-McKay 
through sub-Robinson 


11,800 feet 
by 


14,000 feet 


2003 Steady-State 
2004 Steady-State 
2007 Steady-State  


2005-2007 Transient  
2009 Steady-State 
2010 Steady-State 


958D Pumping Test 


2,864 


Current 
Model  8 STEP liners, 


surge ponds 


Layer 2: Fly Ash (Stage I), upper 
Alluvium, upper Colluvium,  
Layer 3: lower Interburden, McKay 
Coal, middle alluvium 
Layer 4: upper sub-McKay, basal 
alluvium 
Layer 5-8: middle Sub-McKay 
through sub-Robinson 


16,500 feet  
by  


14,000 feet 


October 2005 Steady-state 
2005-2007 Transient 


October 2014 Steady-state 
Several Pumping Tests (see 


report text) 


2,875 


             Note: amsl – above mean sea level 
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Geomatrix (2007) updated the conceptual model of the SOEP and STEP areas. The updated conceptual 
model included refined interpretations of aquifer characteristics, groundwater flow, and groundwater 
chemistry based on the installation and testing of new groundwater monitoring and capture wells and 
the continued routine monitoring of water levels and chemistry in existing wells. 


The numerical groundwater model domain of the SOEP and STEP areas was expanded by NewFields 
(2014) and more detail in the model layering was added (see Table 1-1).  The 2014 model has 
undergone an additional expansion (as described in this report) to include Stocker Creek and areas of 
the site upgradient of the Surge Pond (Figure 1-2).  A summary of the updated (current) numerical 
groundwater model is presented in Table 1-1.  The current model details are further explained in 
Section 3.0. 


1.3 GOALS AND OBJECTIVES 


The overall goals of updating the numerical groundwater model are to improve the overall 
understanding of the groundwater flow system in the vicinity of the SOEP and STEP and provide 
information to improve water management practices.  


Specific objectives of completing the analyses described in this report were to: 


1. Adjust model layer geometry (as needed) to better reflect the actual hydrostratigraphy based on 
information obtained from wells recently installed; 


2. Incorporate hydrogeologic information obtained since 2010 into the numerical model;  


3. Expand the existing SOEP and STEP area groundwater model domain to move boundaries 
further away from pumping wells; 


4. Calibrate the expanded model to a variety of head and flux data, including recently collected 
data; and 


5. Use the calibrated model to assess the effectiveness of the groundwater capture system 
operating in the area near the SOEP and STEP. 
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2.0 CONCEPTUAL MODEL 


This chapter summarizes the hydrogeologic conceptual model for the SOEP and STEP areas, including 
updates to the original conceptual model (Maxim, 2004) and subsequent refinements (Geomatrix, 2007 
and NewFields, 2014). The following new information was incorporated into the conceptual and 
numerical models discussed in this report: 


• Lithologic information, water level data, and water quality data for wells 2019D through 2038A 
Figure 1-2); these wells were installed south of the SOEP, in alluvium beneath the SOEP, and 
in areas north, east, and south of the STEP Main Dam; 


• Water level data obtained from all wells obtained between 2010 and October 2015; 


• Water quality data obtained between 2010 and November 2015; 


• Aquifer test data (20 pumping and slug tests) obtained between 2010 and 2015 at wells 2003D 
through 2038A; 


• Synoptic gaging data collected on East Fork Armells Creek between 2010 and March 2015; and 


• Regional groundwater level data from the Montana Bureau of Mines (MBMG) Groundwater 
Information Center (GWIC, 2016) for establishing elevations at model edge boundaries. 


Included in this chapter are descriptions of geology, hydrostratigraphy, aquifer characteristics, 
groundwater flow, interactions between surface water and groundwater, water quality, and water 
balance.  A summary of the conceptual model is included at the end of this section. 


Note that the elevation datum used for this study is in North American Vertical Datum (NAVD) 1988 
unless otherwise noted.  The only data that uses the older National Geodetic Vertical Datum (NGVD 
1929) is the surface elevation data obtained from the USGS, which requires an upward adjustment of 
2.303 feet to bring it into the newer datum.  Similarly, the spatial location datum used is the North 
American Datum (NAD) 1983, which replaced the older NAD 1927 datum. 


2.1 LITHOLOGIC AND HYDROSTRATIGRAPHIC UNITS 


The following subsections provide descriptions of our current understanding of the regional and site 
geology and hydrostratigraphy of the SOEP and STEP areas, as updated using recently collected data and 
information.   


2.1.1 Regional Geology 


The SOEP and STEP area is located in the northern portion of the Powder River Basin, an asymmetrical 
basin oriented northwest to southeast.  The orientation of this structural basin is largely responsible for 
the general regional orientation of the bedding associated with the various geologic units in the area.  
The near-surface geology in the area is dominated by the Fort Union Formation which includes strata 
that generally dip gently (less than a few degrees) to the east in the western portion of the site and to 
the south in the eastern portion, across the coal field.  In some localized areas of the CSES, high-angle 
faults are present that steepen dips (Roberts et al., 1999).  
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Stratigraphy in the SOEP and STEP area and more regionally consists of, in descending order, the Fort 
Union Formation, Hell Creek/Lance Formation, Fox Hills Sandstone, and Bearpaw Shale. The Fort Union 
Formation is divided into three members; the upper Tongue River Member, the middle Lebo Shale 
Member, and the lower Tullock Member.  The Tongue River Member is exposed at the surface in the 
general vicinity of the SOEP and STEP.  The Lebo Shale and Tullock Member are exposed north of the 
Site.  At Colstrip, the total thickness of the Fort Union Formation is about 650 feet. 


The Fort Union Formation consists of alternating and intercalated deposits of shale, claystone, 
mudstone, siltstone, sandstone, carbonaceous shale and coal.  The formation was deposited in a fluvial 
system of meandering, braided, and anastomosed streams near the basin center and by alluvial fans at 
the margins.  The fluvial systems associated with the Fort Union Formation were typically oriented 
northeast-southwest (Flores and Ethridge, 1985).   


Numerous coal seams are present within the Tongue River Member of the Fort Union Formation.  A 
tropical to sub-tropical climate created an environment in which thick peat deposits accumulated in 
swamps and bogs (Nicols et al., 1989; Flores et al., 1999) which ultimately led to the formation of the 
coal seams.  Because of the depositional setting in which bogs or channels terminate or have bounds, the 
coal beds may pinch out laterally or stop abruptly.   The main coal seams of interest near the CSES are 
the sub-bituminous Rosebud (~24 feet thick) and McKay seams (~8-10 feet thick) which can 
economically be strip-mined.  These two coal seams merge into a single seam on the west side of the 
Little Wolf Mountains near the Absaloka Mine.  The Rosebud Coal, however, is the only seam mined in 
the area due to inferior quality of the McKay Seam which makes it undesirable for use in many coal-fired 
boilers. Both the Rosebud and McKay Coals are generally cleated, containing natural vertical fractures 
generally oriented perpendicular to the bedding plane. 


Cementation (the chemical binding of individual grains to one another) is highly variable within the units 
and mostly occurs as weak calcium carbonate cement although thin deposits with silica cementation also 
are present.  Localized thin limestone beds also are infrequently present in the geologic package in the 
region.  


2.1.2   Site Geology and Lithologic Units 


The Tongue River Member of the Fort Union Formation underlies the SOEP and STEP areas.  The 
formation dips 1 to 2 degrees to the southeast in the local area.  The Tongue River Member consists of 
a 350–foot thick (maximum) sequence of interbedded siltstone and fine-grained silty sandstone as well 
as several coal seams.  The principal coal seams in the area are the Rosebud, McKay, and Robinson coal 
units.  The Rosebud and McKay may be at or near the land surface while the Robinson is found at depth.  
The Tongue River Member is subdivided into the following lithostratigraphic units at the site; Rosebud 
Overburden, Rosebud Coal, Interburden, McKay Coal, and Sub-McKay.  Rosebud Overburden is not 
present in the SOEP and STEP areas. 


The depositional setting near the SOEP and STEP areas created numerous lateral facies changes within 
the sedimentary rock deposits.  Channel sandstones often grade laterally into siltstones or shale 
resulting in preferential pathways for groundwater flow.  Clinker, which consists of burned coal and 
baked and altered overburden, also is present near where coal seams outcrop, as a result of natural 
burning of coal.  Unconsolidated materials also overlie the Tongue River Member in several areas.  
These include colluvium located near the ridge tops and alluvium in drainage bottoms. 
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Each general lithostratigraphic unit is described below in terms of texture and extent in the SOEP and 
STEP areas.  Lithology and hydrostratigraphy were examined in detail in support of the model 
refinement described in this document.  Logs from wells located in the SOEP and STEP area (Figure 2-
1) were reviewed to delineate the areal extent and elevation of contacts between alluvium and bedrock 
and between major coal, sandstone, and siltstone strata.  In addition to using well logs, the lateral extent 
of the various lithologic units (Figure 2-2) was determined using aerial photos, geologic maps, mine 
extent maps and 1971-era USGS topographic maps.   


2.1.2.1 Alluvium/Colluvium 


Unconsolidated surficial sediments, consisting of alluvium and colluvium, are present at the SOEP and 
STEP area at the locations shown on Figure 2-2.  Alluvium, consisting of interbedded sand, gravel, clay 
and silt, occurs in four primary locations in the SOEP and STEP area.  Clinker fragments are typically 
also found throughout finer-grained alluvial deposits. Alluvium is present primarily along the drainage 
bottoms, including tributary drainages that no longer flow in their channels due to mining alterations, 
and near the STEP Main Dam.  These alluvium locations include: 


• East Fork Armells Creek. This is the most prominent alluvial deposit and is comprised largely of 
Recent-aged relatively coarse grained deposits.  The ancestral East Fork Armells Creek eroded 
through the shallow bedrock, Rosebud and McKay Coals, and in some places into the sub-
McKay deposits.  At the eastern edge of the SOEP and STEP, alluvial deposits of clay, silt, sand 
and gravel reach thicknesses of 35 feet or more. The basal gravel associated with the alluvium 
typically follows East Fork Armells Creek; 


• Stocker Creek.  Alluvium is present along the channel of Stocker Creek, an ephemeral drainage 
lying northwest of the STEP that is a tributary to the East Fork Armells Creek.  These deposits 
are less extensive than those of East Fork Armells Creek;  


• STEP. Sandy-silt alluvium up to 40 feet thick occurs in the ephemeral drainage underlying the 
SOEP and STEP; and 


• STEP Main Dam.  Slightly older terrace alluvium is present in the area between Highway 39 and 
the STEP Main Dam. 


Colluvium present in the SOEP and STEP areas are generally fine-grained unconsolidated sediments.  
These deposits occur at and near the land surface on hilltops, slopes and valleys. 


2.1.2.2 Rosebud Coal/Clinker 


This unit consists of Rosebud Coal which has been altered to clinker deposits in the SOEP and STEP 
areas.  The extent of this unit is presented on Figure 2-2. 


Clinker is a thermally altered rock also referred to as scoria.  Clinker formed in areas where Rosebud 
Coal has burned, usually near where coal seams outcrop.  This is most easily identified as red cap rock 
on hills around the region.  Burning of the coal baked the overlying strata, reducing the coal volume, 
leaving a void for the overlying rock to collapse into or resulting in slow settling of the overlying rock 
into the space formerly held by the coal.    







Talen Energy SOEP & STEP Area Groundwater Model Update 


NewFields  March 2016 7 


The base of the Rosebud Coal and associated clinker occur at elevations approximately 3,380 feet above 
means seal level (amsl) north of the SOEP and STEP area and 3,300 feet amsl south of the SOEP and 
STEP.  Appreciable areas of unburned Rosebud Coal were not identified by review of well logs. The 
clinker comprises up to 90 feet of pink to red claystone, siltstone, and fine-grained sandstone that is 
vesicular and fractured.  In scattered areas, residual Rosebud Coal is present at the base of the clinker as 
ash or a combination of ash and unburned coal.  It is important to note the most clinker in the SOEP 
and STEP areas are at an elevation above the water table and appears to be unsaturated.  


2.1.2.3 Interburden 


Interburden consists of siltstone, shale, and sandstone lying stratigraphically between the Rosebud and 
McKay Coal seams. This unit is missing from East Fork Armells Creek and Stocker Creek valleys due to 
erosion. It is also not present in many other areas of the site with the exception of a few locations 
underlying Rosebud clinker deposits.  The extent of interburden in the SOEP and STEP area is reflected 
by the map of clinker presented on Figure 2-2.  Where present, Interburden thickness is generally 10-
20 feet, but in some areas (such as near well EAP 119, Figure 2-1) Interburden thicknesses can reach 
50 feet.   


2.1.2.4 McKay Coal 


The McKay Coal seam is 0.2 to 15 feet thick in the model area and appears to be thickest south of the 
SOEP and STEP and sometimes contains carbonaceous shale. The McKay Coal is not present north and 
west of the SOEP, north and east of the STEP, and in the floodplain of the East Fork Armells Creek due 
to stream erosion which has lowered the ground surface to elevations below the coal seam. The base of 
the McKay Coal occurs at elevations between 3,225 and 3,250 feet amsl, and represents the top of the 
Sub-McKay unit.  The approximate extent of the McKay Coal is shown on Figure 2-2.  


2.1.2.5 Sub-McKay Bedrock 


Beneath the McKay Coal, bedrock includes interbedded and inter-fingered claystone, siltstone, fine-
grained sandstone, and minor carbonaceous shale and coal stringers referred to as Sub-McKay.  The 
Sub-McKay unit consists of interbedded siltstone, shale, and sandstone present beneath the McKay Coal.  
The Sub-McKay unit is at least 300 feet thick and is present across the entire study area.  This unit is 
divided into shallow and deep zones for the purposes of describing differences in groundwater flow, but 
the zones have similar lithostratigraphy. 


2.1.3 Hydrostratigraphic Units 


Diagram 1 is a schematic showing the general hydrostratigraphy of the SOEP and STEP area.  Water-
bearing units in the area include alluvium, McKay Coal, and Sub-McKay sandstones and siltstones.  
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General Hydrostratigraphy 


 
Figure 2-3 shows hydrogeologic cross sections along lines A-A’ and B-B’ and Figure 2-4 shows 
hydrogeologic cross sections along line C-C’ and D-D’ (See Figure 2-1 for cross-section line locations).  
As is illustrated, the relatively flat layers of overburden, Rosebud Coal, interburden, and McKay Coal 
have been eroded in a significant portion of the floodplain of East Fork Armells Creek.  In this region, 
the cut valley is filled by alluvial sediments that generally coarsen with depth.   


2.1.4 Hydraulic Properties 


Numerous hydraulic tests have been conducted within the SOEP and STEP, Plant Site, and Townsite 
areas, as documented by Hydrometrics (1995), Geomatrix (2007), and NewFields (2014).  Appendix A 
includes a summary of the wells tested and results of test analyses as reported in these documents. 


Slug tests have been typically performed on low-yield wells. Slug test results estimate the hydraulic 
conductivity only of the area immediately surrounding the well, which may not be representative of the 
hydraulic characteristics of the aquifer beyond the immediate vicinity of the well.  In addition, the 
accuracy of slug tests can be affected by poor communication between the borehole wall and the 
surrounding formation.  


Nevertheless, slug test data can be useful as a guide for estimating hydraulic conductivity in an area 
where pumping test data are unavailable.  Transmissivity and hydraulic conductivity estimates derived 
from tests of the low-yield wells were assumed to represent the magnitude and range of these 
parameters.  A total of 19 slug tests have been performed to date at wells in the SOEP and STEP areas 
(Appendix A). 


Pumping tests typically provide for a better understanding of hydraulic conductivity than slug tests 
because these tests are longer in duration and stress a larger portion of the aquifer and in many cases 
water levels are monitored both in the pumping well and associated observation wells.  Drawdown in 
observation wells provide more accurate information on the transmissivity of the water bearing units 
between the pumping and observation wells.  A total of 51 pumping tests have been performed to date 
in the SOEP and STEP areas (Appendix A).   
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Table 2-1 summarizes the range and central tendencies of transmissivity and hydraulic conductivity 
estimates of the various hydrostratigraphic units, based on hydraulic tests conducted in over 90 wells in 
the SOEP and STEP, Plant Site, and Townsite areas.  Table 2-1 also includes ranges of aquifer 
properties documented in referenced peer-reviewed studies of the Fort Union Formation.  The 
following subsections discuss hydraulic characteristics of the major hydrostratigraphic units. 


Table 2-1.  Summary of Aquifer Properties by Hydrostratigraphic Unit. 


Aquifer Properties from SOEP, STEP, Plant Site, and Colstrip Townsite areas 


Hydro-
Stratigraphic 


Unit 


Geometric Mean 
Transmissivity 


(feet2/day) 


Geometric 
Mean Hydraulic 


Conductivity 
(feet/day) 


Minimum 
Hydraulic 


Conductivity 
(feet/day) 


Maximum 
Hydraulic 


Conductivity 
(feet/day) 


Geometric Mean 
Saturated 


Thickness (feet) 


Geometric 
Mean 


Storativity 


Alluvium 225 18.3 0.15 355 12 0.0003 
Rosebud 149 12.5 0.9 65 12 N/A 


Interburden 13 1.1 0.02 39 13 N/A 


McKay 26 2.3 0.06 9.3 10 N/A 
Sub-McKay 41.5 2.5 0.03 242 14.1 0.0008 


Aquifer Properties from Studies1 of the Fort Union Formation  


Hydro- 
Stratigraphic Unit Transmissivity (feet2/day) Hydraulic Conductivity Range 


(feet/day) Storage Coefficient 


Alluvium 1,900 0.00007 –  492 -- 
Rosebud 1.3 – 1,700 0.1 –  68 -- 


Interburden 28 0.9 -- 


McKay 0.7 – 31 0.01 – 3.1 -- 
Sub-McKay2 0.7 – 31 0.01 – 3.1 -- 


N/A – not applicable 
“--“ – no data available. 
1 – Rehm et al. (1980), Van Voast and Reiten (1988), and Van Voast et al. (1977).  
2 - Assumes same values as McKay Hydrostratigraphic Unit. 
 


2.1.4.1 Alluvium 


Hydraulic conductivity estimates for alluvium ranged from 0.15 up to 355 feet/day with a geometric 
mean of 18.3 feet/day.  The lower values are associated with the fine-grained alluvial sediments, while 
higher values are associated with the sand and gravel deposits.  As described previously, the alluvial unit 
tends to coarsen with depth from fine-grained silt and clay deposits to underlying sand and gravel.  
Aquifer tests in the sand and gravel unit had semi-confined to confined responses with a geometric mean 
storativity of 0.0003. 


Hydraulic conductivity estimates for alluvium east of the STEP Main Dam ranged from 2.1 to 355 
feet/day at wells 377A, 378A, 382A, 908A 910A, 985A, 997A, 998A, 2013A 2035A and 2038A.  Slug test 
results from well 2017A, completed in thinly saturated alluvium and approximately 4.5 feet of bedrock, 
ranged from 1.0 to 1.6 feet/day.  West of the Surge Pond alluvium hydraulic conductivity was estimated 
to be 2.4 feet/day at 977A.  Hydraulic conductivity estimates for alluvium beneath the SOEP ranged from 
2.8 to 7.2 feet/day at 2001A. Hydraulic conductivity estimates for alluvium beneath the STEP ranged 
from 1 to 2 feet/day based on tests in wells 921A, 923A and 924A. 
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2.1.4.2 Rosebud Coal/Clinker 


Hydraulic conductivity estimates for Rosebud Coal ranged from 0.9 to 65 feet/day with a geometric 
mean of 12.5 feet/day (Table 2-1). Clinker permeability varies but is typically relatively high, with the 
actual value dependent on the amount of fine-grained sediments that have moved vertically into the 
available pore spaces within the unit and the degree and nature of fracturing present.  Typically, 
however, clinker is present above the water table in the SOEP and STEP areas.  The enhanced 
permeability of this unit at the surface or near-surface generally serves to create areas of relatively high 
net recharge to groundwater. 


2.1.4.3 Interburden 


The measured hydraulic conductivity of interburden ranged from 0.02 to 39 feet/day with a geometric 
mean of 1.1 feet/day.  The higher end values (6.8 to 39 feet/day) occurred in tests conducted in areas 
where the overlying bedrock has eroded, likely resulting in partial weathering of the interburden unit.   
Hydraulic conductivity for wells screened in interburden that was not exposed to weathering ranged 
from 0.02 to 0.04 feet/day.   Hydraulic conductivity estimates for interburden wells west of the Surge 
Pond range from 0.7 to 0.9 feet/day as reported for 978S and 979S. 


2.1.4.4 McKay Coal 


The McKay Coal unit exhibits slightly lower permeability than the Rosebud Coal.  The hydraulic 
conductivity in the McKay Coal ranged from 0.06 to 9.3 feet/day, with a geometric mean of 2.3 feet/day.   


2.1.4.5 Sub-McKay 


Hydraulic conductivity estimates for siltstone and sandstone of the Sub-McKay unit ranged from 0.03 to 
242 feet/day with a geometric mean of 2.5 feet/day.  Due to the dip of the Fort Union Formation, the 
Sub-McKay unit is present near ground surface near the SOEP and STEP.  Most of the wells yielding 
higher permeability are in locations where the Sub-McKay is present at shallower depths.  The relatively 
higher permeability values measured at these locations are likely due to increased fracturing.  This unit 
generally behaves as a semi-confined aquifer and has a geometric mean storativity of 0.0008. 


East of the STEP Main Dam, hydraulic conductivity values for bedrock wells 983D, 984D, 988D, 989D, 
2003D, 2005D, 2006D, 2008D, and 2012D were estimated to be 11 to 357 feet/day.  These values are 
relatively high for Tongue River Member bedrock and likely indicate the presence of conductive 
fractures in the areas around these wells.  Hydraulic conductivity estimates of this magnitude in bedrock 
were found only in this area.  Other bedrock wells east of the STEP Main Dam (379D, 380D, 387D, 
904D, 905D, 906D, 927D, 981D, 982D, 986D, 987D, 996D, 999D, 2000D, 2004D, and 2007D) had 
estimates of hydraulic conductivity that ranged from 0.03 to 5.7 feet/day.  Beneath the STEP ponds, 
hydraulic conductivity of the Sub-McKay at well 958D was estimated at 2 feet/day.  North of the STEP 
ponds, hydraulic conductivity values for bedrock wells 2009D, 2010D, 2011D, 2022D and 2023D were 
estimated to be 0.1 to 1.0 feet/day.  North of SOEP hydraulic conductivity for Sub-McKay wells 367D, 
903D, 2024 D, 2025D, 2026D, and 2031D were estimated to range from 0.8 to 8 feet/day.  West of the 
SOEP hydraulic conductivity for Sub-McKay wells 369D, through 373D were estimated to range from 
0.2 to 1.2 feet/day.  North of the Surge Pond hydraulic conductivity values for Sub-McKay Wells 364D, 
368D and 384D were estimated between 0.1 and 0.7 feet/day. 
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The aquifer testing data show that there are likely fractures present in this unit that may create 
preferential flow paths as evidenced by areas of high calculated hydraulic conductivity. However, no 
information is available documenting the presence, orientation or hydraulic properties of fractures.  For 
this reason, flow in this unit is assumed to be horizontally isotropic. 


2.2 PRECIPITATION 


The climate in Colstrip, Montana is considered semi-arid with an average annual precipitation, based on 
78 years of site data from the Western Regional Climate Center (2015), of 15.20 inches (Table 2-2 and 
Appendix B).  The data are from 1927 to 2014, excluding years with missing monthly data. 


Figure 2-5 presents the average monthly precipitation for the period of record along with the 2005, 
2006, 2007, and 2014 monthly precipitation totals (these years were selected because they correspond 
to periods for model calibration described below in Section 4.0).  Most precipitation occurs between 
the months of April and October during which, on average, it exceeds one-inch for each of these 
months.  Precipitation typically peaks in the months of May and June, during which average precipitation 
exceeds 2.6 inches for both months.  


The average annual precipitation has varied over the last 40 years, a period that coincides with the 
approximate life of the SOEP and STEP.  Figure 2-6 presents the annual total precipitation as a variance 
from the average of 15.2 inches.  In general, the 1980s, the 1990s, and the early 2000s all had average to 
below average precipitation.  Conversely, since 2005, precipitation at Colstrip has generally been above 
average.  In particular, measured annual precipitation during calendar years 2005, 2011 and 2013 
exceeded the average by more than 8 inches, while precipitation in 2014 exceeded the average by about 
4 inches. 


Table 2-2.  Average Monthly Precipitation 
Month Average Monthly Precipitation* 
January 0.60 


February 0.55 
March 0.92 
April 1.61 
May 2.67 
June 2.66 
July 1.29 


August 1.16 
September 1.25 
October 1.27 


November 0.64 
December 0.57 


Total 15.20 
*Data from Western Regional Climate Center (Appendix B). Averages include period of record through 1927-2014. 
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2.3 SURFACE WATER HYDROLOGY 


Several surface water features exist in the area near the SOEP and STEP.  These include: 


• East Fork Armells Creek; 


• Castle Rock Lake (Surge Pond); 


• SOEP (reclaimed but historically was an artificial fly ash pond surface water feature); 


• STEP Area; and 


• Stocker Creek. 


These surface water features are shown on Figures 1-2 and Figure 2-1 and are discussed below. 


2.3.1 East Fork Armells Creek 


The primary drainage in the area is the East Fork Armells Creek.  Seventeen synoptic runs have been 
conducted on the East Fork Armells Creek since 1993 (Hydrometrics 2001, 2007, 2010, 2012, 2014, and 
2016) at the gaging stations shown on Figure 2-1.  Table 2-3 summarizes the flow measurements for 
East Fork Armells Creek for stations within the SOEP and STEP area, which are shown graphically by 
distance downstream for each event on Figure 2-7.  The uppermost station on the creek is AR-12, 
located near the Plant Site, and the distances downstream listed for each station are measured from AR-
12.  There are three additional stations in the Plant Site area upstream of AR-2 (also referred to as the 
South Flume). 


Table 2-3.  Flow Measurements for East Fork Armells Creek-SOEP and STEP Area 
Station AR-2 AR-1 AR-9 AR-8 AR-7 AR-6 AR-11 PBR-AR10 


Distance 
Downstream* 6,419 10,662 12,435 13,554 14,471 16,016 17,526 18,223 


  Date Flow (gpm) 
3/19/15 673 1,135 678 606 669 664 727 754 
10/16/2014 171 300 167 60 103 163 180 224 
4/8/2014 498 1,176 539 673 669 808 875 1,070 
3/20/2013 274 938 180 162 413 278 355 231 
3/21/2012 190 1,042 412 512 358 449 467 286 
4/5/2011 296 768 895 371 1,089 448 740 410 
3/30/2010 229 368 213 192 208 325 303 213 
4/8/2009 296 525 310 359 369 358 400 192 
4/3/2008 219 319 193 241 238 274 291 377 
5/14/2007 417 835 762 485 569 579 662 705 
5/27/2005 395 736 561 509 492 460 502 576 
6/16/2004 134 346 223 146 106 197 198 260 
5/21/2003 319 705 390 395 404 453 489 1,306 
4/25/2000 230 368 465 424 396 507 ---- 708 
4/15/1996 417 471 ---- ---- ---- ---- ---- ---- 
3/17/1994 368 471 ---- ---- ---- ---- ---- ---- 
6/15/1993 346 395 ---- ---- ---- ---- ---- ---- 


Ave Flow 300 610 408 348 416 408 455 504 
GEOMEAN 283 554 353 294 344 374 409 412 


Gain/loss (Ave) 178 322 -202 -56 70 -15 52 48 
Max 498 1,176 895 673 1,089 808 875 1,306 
Min 134 319 180 146 106 197 198 192 


Notes:  *  distance in feet downstream from site AR-12 at the Plant Site (uppermost gage on the East Fork Armells Creek) 
  --- not measured 


. 
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Most of the synoptic flow measuring events were conducted between mid-March and mid-June, with the 
exception of the October 2014 event.  Data indicate that the creek generally gains flow from 
groundwater recharge along most reaches within the model area. 


Synoptic flow data indicate East Fork Armells Creek consistently loses flow to groundwater between 
stations AR-1 and AR-9 (202 gallons per minute [gpm] loss on average).  Several reaches intermittently 
vary from gaining to losing; this includes the reach between AR-9 and AR-8, the reach between AR-8 
and AR-7, the reach between AR-7 and AR-6 and the reach between AR-11 and AR-10. These sites 
extend from just northeast of the Surge Pond through the golf course. In addition, AR-7 lies just below 
the irrigation holding pond, which holds treated sewage water from the water treatment plant.   The 
first reach may not be representative because the flume at AR-1 may yield erroneous flow 
measurements at higher flows due to submergent conditions (Hydrometrics, 2015b).  The extreme flow 
measurement at AR-7 on April 5, 2011 likely was erroneous. 


2.3.2 Castle Rock Lake (Surge Pond) 


Castle Rock Lake, known as the Surge Pond, is an approximately 150-acre constructed impoundment 
that was built in 1974 to store water to be used for the coal-fired steam electric plant.  The 
impoundment was constructed in a small drainage that was tributary to East Fork Armells Creek.  The 
lake elevation is maintained by inflow from a pipeline that routes water from the Yellowstone River.  
The stage in the Surge Pond has varied by up to 10 feet (between 3274 and 3284 feet amsl; Appendix 
C), but the typical annual variation is 4 feet (from 3279.5 to 3283.5 feet amsl).  The impoundment 
appears to be a flow-through lake with the groundwater elevations slightly above lake levels west of the 
lake and groundwater elevations well below lake level north, east and south of the lake. 


2.3.3 SOEP Area 


The SOEP was operated between 1975 and 1997 and was constructed with a partial liner consisting of 
natural clay.  During operation, fly ash slurry was pumped from the Plant Site into the pond through a 
fiberglass pipeline.  Fly ash settled in the pond and the water was periodically pumped back to the Plant 
Site for use as process water.  The pond was determined to be full in 1997 and was reclaimed in 2002. 


2.3.4 STEP Area 


The STEP consists of five cells that are lined with either high density polyethylene (HDPE) or reinforced 
polypropylene (RPP).  These cells consist of the following: 


• Cell A; 


• Cell B (New Clearwell); 


• Cell D; 


• Cell E; and 


• Old Clearwell. 


Fly ash contained in scrubber slurry from Units 1 and 2 is pumped in a pipeline to the STEP Paste Plant 
which was constructed south of Cell A in 2009. The Paste Plant removes excess water from the 
scrubber slurry. This process increases the solids of the scrubber slurry from about 15 percent to about 
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65 percent. The paste is transported by pipeline to Cell E and the Old Clearwell, where it hardens to a 
concrete-like material that helps reduce seepage. 


Cell A was constructed with single High Density Polyethylene (HDPE) liner and originally received 
scrubber slurry.  Cell A is full and no longer receives fly ash or water from capture systems or the 
passive evaporation system formerly located at the northwest corner (Figure 2-1).  The passive 
evaporation system was removed in 2015. 


Cell B, also known as the New Clearwell, was constructed in 2006 and includes a double-lined RPP and 
a leachate collection system.  It was operated as Cell B between 2006 and 2011.  In 2011 it was put into 
service as the New Clearwell, and receives clear water from the paste plant for return to the scrubbers 
for reuse. 


Cell D was constructed in 2011 and is also an active cell.  This cell was constructed with double-lined 
RPP and a leachate collection system. 


Pasting of Cell E began in 2009, and a large portion of E cell has been filled with paste thereby reducing 
potential seepage.   


The Old Clearwell is currently used for water storage and will be filled with paste (Hydrometrics, 2016).  
In April 2007, the liner along the southern edge of the Old Clearwell was torn when struck by a barge 
(Hydrometrics, 2015b).  Repairs to the Clearwell liner were completed in November 2007.  Well 955D 
was installed to capture this seepage.  Well 955D was subsequently abandoned prior to construction of 
Cell D and replaced with capture well 2019D. 


2.3.5 Stocker Creek 


Stocker Creek lies to the northwest of the SOEP and STEP (Figure 1-2) and flows from the southwest 
to the northeast, eventually draining into East Fork Armells Creek.  Data regarding flow in Stocker 
Creek are limited.  Based on review of aerial photography of the area taken between 1993 and 2014, 
flow in Stocker Creek appears to be ephemeral or intermittent.  The lowest reach of Stocker Creek 
near the confluence with East Fork Armells Creek contains water more often than reaches above it.  


2.4 GROUNDWATER FLOW 


Groundwater flow in the area surrounding the SOEP and STEP is generally from southwest to northeast 
(see Figure 2-8 through Figure 2-13).  Locally, flow directions and gradients are influenced by surface 
water in the area, including the Surge Pond, the STEP, and East Fork Armells Creek.  Pumping of capture 
wells also influences local gradients and groundwater flow direction.  


East Fork Armells Creek and Stocker Creek and associated alluvium influence shallow groundwater flow 
in the SOEP and STEP areas.  The ancestral East Fork Armells Creek eroded through shallow bedrock, 
(overburden, interburden and Rosebud and McKay Coal), and in some places, into the Sub-McKay 
deposits.  In the SOEP and STEP area, overburden is not present and the Rosebud coal (as Clinker 
deposits) is not saturated.  Groundwater in the interburden (where saturated), McKay Coal and Sub-
McKay mostly flows towards East Fork Armells Creek.  Groundwater in Sub-McKay bedrock 
immediately north of the SOEP and STEP flows north and then northeast. Groundwater originating from 
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the SOEP and STEP that is flowing east is being captured by wells prior to reaching alluvium associated 
with the creek.  The direction of groundwater in alluvium along the creek is generally north-northwest 
parallel to the creek.  Groundwater flows east and northeast from the Surge Pond and some of this 
water flows into alluvium along East Fork Armells Creek.  Interaction between surface water and 
groundwater in East Fork Armells Creek controls groundwater elevations along the creek.  Although 
Stocker Creek is an intermittent stream, alluvium beneath this creek provides a drain for shallow 
groundwater in the area. 


2.4.1 Potentiometric Surfaces 


Potentiometric surface maps were constructed using groundwater elevations primarily from Talen’s 
water level data base, augmented with data obtained by Montana Bureau of Mines and Geology 
Groundwater Information Center (GWIC, 2016) and Western Energy (2013f) to provide greater spatial 
coverage.  Data used to create potentiometric surface maps are contained in Appendix D.   


The modeling analysis discussed below focuses on groundwater conditions between 2005 and 2014. 
Two sets of potentiometric surface maps were created to represent conditions at the beginning and end 
of this period.  These maps are used in evaluating steady-state model calibration (described below).   
Groundwater data used to construct the maps was selected to represent winter conditions when 
seasonal aquifer stresses are at a minimum and are most representative of steady-state conditions. 


The first set of potentiometric surface maps represents flow conditions in late 2005 for the shallow 
groundwater systems (includes alluvium, interburden, McKay Coal, and shallow Sub-McKay), the middle 
Sub-McKay, and a deeper component of the Sub-McKay (Figure 2-8 through Figure 2-10, 
respectively).  Groundwater elevation data illustrated in Figure 2-8 through Figure 2-10 include 
symbols that indicate when the water levels were measured.  The 2005 potentiometric maps were 
prepared with groundwater elevations measured in October 2005.  For some areas of the maps, water 
levels measured prior to October 2005 were used to provide additional spatial coverage in areas where 
October 2005 data were not available.  In addition, data for several wells on the edge or outside of the 
SOEP and STEP areas were obtained from other sources including the Montana Bureau of Mines and 
Geology Groundwater Information Center (GWIC, 2016) and Rosebud Mine (Western Energy, 2013f).  
These data were included to provide a conceptual snapshot of flow direction and gradient near and 
outside of model boundaries (discussed in Section 3.3 below). 


The second set of potentiometric surface maps represents groundwater conditions in late 2014 for 
these same units (Figure 2-11 through Figure 2-13).  Groundwater elevation data illustrated in 
Figure 2-11 through Figure 2-13 include symbols that indicate when the water levels were measured.  
The 2014 potentiometric maps were created using groundwater elevation data measured in Talen 
monitoring wells in October 2014, where available.  Groundwater elevations measured prior to 
October 2014 were used in a few areas to provide spatial coverage where October 2014 data were not 
available.  In addition, data for several wells on the edge or outside of the SOEP and STEP areas were 
obtained from other sources including the Montana Bureau of Mines and Geology Groundwater 
Information Center (GWIC, 2016) and Rosebud Mine (Western Energy, 2013f).  These data were 
included to provide a conceptual snapshot of flow direction and gradient near and outside of model 
boundaries (discussed in Section 3.3 below).  
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Potentiometric maps were created for the shallow groundwater flow system, the mid Sub-McKay and 
the deep Sub-McKay.  The shallow flow system is generally defined as the hydrostratigraphic package 
that the alluvial system cuts through and is comprised of alluvium, interburden, McKay Coal and the 
shallowest Sub-McKay (upper 40 to 75 feet).  The mid Sub-McKay is generally between 75 feet below 
the contact with McKay Coal and 250 feet below the McKay Coal.  The deep Sub-McKay Unit is 
generally 250 feet below the McKay Coal or at elevations below 3,100 feet amsl.  Flow in the mid Sub-
McKay unit more closely resembles local flow directions and gradients observed in shallow system while 
flow in the deep Sub-McKay exhibits a more regional pattern.   


Shallow groundwater flow within and near the SOEP and STEP area (Figure 2-8 and Figure 2-11) is 
generally to the northeast.  Along both East Fork Armells Creek and Stocker Creek groundwater flow 
converges into the alluvium. Shallow groundwater flow is also influenced by the Surge Pond, the STEP, 
and by capture well pumping.  Groundwater flows towards the Surge Pond from the southwest and 
away from the pond to the northeast.  Below the Surge Pond, the groundwater gradient is much steeper 
than above the pond indicative of seepage from the pond.  Drawdown from capture zone pumping is 
evident from lowered groundwater elevations (contour bend) south of the SOEP, a groundwater 
depression to the west of Cell A, and by cones of depression below the STEP Main Dam (the impacts 
below the dam are more prominent in deeper units). Figure 2-9 and Figure 2-12 are potentiometric 
maps for the mid Sub-McKay in 2005 and 2014, respectively.  The groundwater flow in this unit reflects 
similar characteristics of the shallow flow system.  Flow in the mid Sub-McKay is generally to the 
northeast and locally toward East Fork Armells Creek and Stocker Creek.   


Figure 2-10 and Figure 2-13 are potentiometric maps for the Deep Sub-McKay in 2005 and 2014, 
respectively.  These maps were created using groundwater elevation data measured in wells screened in 
the deep Sub-McKay unit at elevations below 3,100 feet amsl.  Groundwater elevation data available for 
this interval are limited.  Groundwater flow at this depth is notably different than in shallower units.  
Flow is generally to the east-northeast toward the lower reach of Rosebud Creek and Yellowstone 
River, which are thought to be regional discharge points for the deep regional groundwater flow system.  
Groundwater elevations in deep wells are generally greater than 70 feet lower than overlying water 
table elevations, indicating downward hydraulic gradients exist between the shallow and deep flow 
systems across the study area. 


2.4.2 Horizontal Gradients 


Horizontal hydraulic gradients in shallow groundwater are variable with the steepest gradients (up to 
0.10) occurring in the shallow units existing below the surge pond and below the STEP Main Dam 
(Figure 2-8 and Figure 2-11).  The flattest gradients (0.002) occur west of the Surge Pond and SOEP, 
to the east of East Fork Armells Creek, and in the northwest portion of the area near Stocker Creek.  
The remaining areas have horizontal gradients that generally range between 0.006 and 0.017.  


Most gradients in the mid Sub-McKay intervals are within the range noted for the shallow units, although 
immediately below the STEP Main Dam gradients are much steeper due to pumping influences. 
Horizontal gradients in the deep Sub-McKay groundwater are less influenced by the creek, pond 
seepage, and capture system pumping.  Horizontal gradients in the deep Sub-McKay unit range from 
0.004 to 0.008. 
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2.4.3 Vertical Gradients 


Figure 2-14 illustrates vertical gradients calculated from water levels measured in paired wells1.  The 
vertical gradients are also summarized in Table 2-4.   


Vertical gradients at measured at well pairs are exclusively downward across the site.  Relatively strong 
downward gradients were measured to the east of the Surge Pond at well pair PZ12C/PZ12D 
(downward gradient of 1.03), to the northwest of the ponds in the Sub-McKay at well pair 398D/399D 
(downward gradient of 0.82), and near the SOEP area in the Sub-McKay at well pair 2031D/2025D 
(downward gradient of 0.75).  Vertical gradients are smallest south of SOEP in well pairs 374S/979S and 
389A-P/390D-P (downward gradients of 0.02 and 0.08, respectively). 


Table 2-4.  Vertical Gradient Summary 


 


                                                
1 Well pairs include multiple wells, completed at different depths.  Well pairs in which one well is a capture well were excluded from this 
analysis. 


Well Pair


Upper 
Hydrostratigraphic 


Unit


Lower 
Hydrostratigraphic 


Unit Gradient Direction Date


South of SOEP
374S/979S Rosebud/Clinker Sub-McKay 0.02 Down 10/8/2014
389A-P/390D-P Interburden Sub-McKay 0.08 Down 10/8/2014
East of Surge Pond
PZ10S/PZ10D Unknown Sub-McKay 0.31 Down 10/23/2012
PZ12S/PZ12C Sub-McKay Unknown 0.67 Down 10/2/2013
PZ12C/PZ12D Unknown Unknown 1.03 Down 10/2/2013
Southeast of STEP Old Clearwell
2006D/2005D Sub-McKay Sub-McKay 0.09 Down 10/7/2014
998A/999D Alluvium Sub-McKay 0.13 Down 9/4/2008
997A/996D Alluvium Sub-McKay 0.50 Down 9/4/2008
994A/993D Alluvium Sub-McKay 0.50 Down 8/5/2008
991A/990D Alluvium Sub-McKay 0.58 Down 8/5/2008, 10/8/2014
2025D/2026D Sub-McKay Sub-McKay 0.05 Down 10/7/2014
Below Main Step Dam and East Fork Armells Creek
360A/359D Alluvium Sub-McKay 0.13 Down 10/8/2014
918A/919D Alluvium Sub-McKay 0.25 Down 10/7/2014
North of STEP
901D/900D Sub-McKay Sub-McKay 0.41 Down 10/7/2014
398D/399D Sub-McKay Sub-McKay 0.82 Down 5/2/2014
399D/397D Sub-McKay Sub-McKay 0.27 Down 5/2/2014
SOEP and North of SOEP
2031D/2025D Sub-McKay Sub-McKay 0.75 Down 10/7/2014
967P/946 Other Other 0.47 Down 10/8/2014


Notes:
Gradients generally calculated using October 2014 water level measurements.  Except as follows:
-398D/399D and 399D/397D calculated using May 2014 water level data,
-PZ10S/PZ10D calculated using October 2012 water level data,
-PZ12S/PZ12C and PZ12C/PZ12D calculated using October 2013 water level data, and
-998A/999D, 997A/996D, 994A/993D, and 991A/990D calculated using Sept. and Aug. 2008 water level data.
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2.4.4 Variability of Vertical Gradients 


Figure 2-15 and Figure 2-16 are hydrographs for several paired wells organized by location in the 
SOEP and STEP.  These figure show that downward gradients have been consistently measured through 
time at nearly all well pairs.   


South of the SOEP (Figure 2-15), well pair 374S/979S generally exhibited downward gradients between 
2008 and 2015. During 2008, 2009, 2010, 2011, and 2014, the vertical gradient reversed in this well pair 
sometime between January and March.  Well 389A-P/390D-P exhibits strong downward gradients 
between 1998 and 2015, with one exception in May 2012 when the gradient was upward. 


Well pair PZ10S and PZ10D (located east of the surge pond, Figure 2-15) exhibited vertical gradients 
that varied between upward and downward between 2008 and 2014.  Vertical gradients were consistent 
downward between 2008 and 20014 in tripled wells PZ12S, PZ12C, and PZ12D.  


Southeast of the Old Clearwell (Figure 2-15 and Figure 2-16), well pair 2006D/2005D exhibited a 
consistently downward gradient between 2010 and 2015.  Similarly, well pair 2028A/2027D exhibited a 
consistently downward gradient between 2013 and 2015.  Alluvial capture well 998A is paired with Sub-
McKay well 999D. This pair generally exhibits a downward gradient, whether well 998A is pumping or 
not.  The one exception is a brief reversal in gradient during early June 2011. Alluvial wells 997A and 
994A are paired with Sub-McKay well 997D and 993D, respectively. All of these wells except 996D are 
capture wells and both pair’s exhibit consistently downward gradients during both pumping and non-
pumping conditions.  Paired wells 2025D and 20206D displayed minimal vertical gradient for the first 
several month after they were installed in 2012; however, since July 2013 this well c has exhibited 
downward gradients. Well 991D is a capture well that is paired with deeper well 990D. this pair has 
generally exhibited a downward gradient during both pumping and non-pumping conditions except for 
during 2010, when the pumping rate in well 991D was increased, reversing the gradient to upward.  


Well pairs completed in the drainage east of the STEP Main Dam (360A/359D) and in East Fork Armells 
Creek alluvium (918A/919D) have exhibited consistently downward gradients (Figure 2-16).  North of 
the STEP (Figure 2-16), well pair 901D/900D and tripled wells (398D/399D/397D) have exhibited 
consistently downward gradients. 


Within the reclaimed SOEP area, three wells are completed adjacent to each other:  967P is screened 
near the water table in SOEP fly ash, 949 is screened at the interface between fly ash and bedrock, and 
966A is a capture well screened in alluvium next to well 949 just below the fly ash.  In general, gradients 
are downward from shallow fly ash into underlying deeper fly ash/bedrock and alluvium under both 
pumping and non-pumping conditions; however there have been brief periods in 2009 and 2012 when 
well 966A was not pumping that gradients were upward from the alluvium to overlying fly ash.  In 
addition, gradients between 967P and 949 were slightly upward in May 2008, October 2009, and 
February 2014 (Figure 2-16).  North of the SOEP, well pair 2031D/2025D, has exhibited consistently 
downward gradient since they were installed in 2013 (Figure 2-16). 


2.4.5 Surface Water-Groundwater Interaction 


As described in Section 2.3, several surface water features are present in the model area. STEP cells all 
have water elevations above the surrounding water table and these might be sources of recharge to the 
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groundwater system to some degree.  Seepage to groundwater from ponds with synthetic double liner 
systems is assumed to be minimal. 


As indicated previously, the Surge Pond likely acts as a flow-through lake.  The stage of the Surge Pond 
is generally slightly below groundwater elevations west of the impoundment and above groundwater 
elevations east of the lake (Figure 2-11).  It is therefore assumed that some groundwater enters the 
impoundment along its west side and seeps from the lake into groundwater on the east side.   


East Fork Armells Creek acts as both a source and a sink to the groundwater system.  As described 
above, this stream has both gaining and losing reaches adjacent to the SOEP and STEP.  The reach of the 
creek between stations AR-1 and AR-9 has been a losing reach for nearly all synoptic events (see Table 
2-3).  The next downstream reach, from AR-9 to AR-8 has also been a losing reach in more than half of 
the measured events.  Below these two reaches the creek gains flow nearly all of the time with only a 
few exceptions. The two losing reaches lie to the east-southeast of the STEP and may be influenced by 
pumping associated with the groundwater extraction system as the observed losses have occurred 
consistently since 2000.  


During the April 2014 synoptic gaging event, Hydrometrics (2014) observed groundwater on the east 
bank of East Fork Armells Creek at station AR-6 flowing toward the creek, but the surface water 
elevation was slightly higher than groundwater along the west bank.  At AR-7, groundwater was flowing 
towards the creek on the southern west bank, but was slightly lower than surface water just north of 
there. 


During the October 2014 synoptic gaging event, Hydrometrics (2015a) observed that the surface water 
elevation at site AR-6 was higher than the groundwater elevations measured at the adjacent east and 
west bank location suggesting that the creek was losing at AR-6 at that time.  The groundwater 
elevation on the southwest bank adjacent to site AR-7 was greater than the stream elevation, suggesting 
groundwater flow towards the creek; however, the surface water level elevation was slightly higher than 
the groundwater elevation on the west bank just downstream of AR-7. Groundwater elevations on 
either side of the creek measured at AR-11 were similar to the surface water elevation, suggesting 
minimal gain or loss at that location. 


2.4.6 Temporal Variation 


A number of wells were selected to represent different locations in the SOEP and STEP Area and 
hydrographs were developed for each.  The locations of these wells are shown on Figure 2-17, and the 
hydrographs, organized by location in the SOEP and STEP area, are shown on Figure 2-18 through 
Figure 2-23.  Appendix E presents water level data for all the wells regularly monitored within the 
SOEP and STEP area. 


Figure 2-18 shows that groundwater levels in wells north of the SOEP area increased by more than 10 
feet between 1985 and 1996.  After 1996 water levels began to drop in EAP-205 and 367D, likely in 
response to pumping at EAP-205.   At all other wells monitored levels continued to rise until wells 
375D and 376D were converted to capture in wells in 2001.  The water level fluctuations from pumping 
and non-pumping are evident on the hydrographs.  Since 2001 water levels in this region have either 
decreased or remained stable except at well 354D where water levels continue to rise  
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Figure 2-19 includes hydrographs for wells west of the SOEP.  Groundwater levels rose in well EAP-
208 between 1979 and1997 in response to filling of the SOEP.  After 1997, groundwater levels declined 
in the wells closest to the SOEP (EAP-208, 371D, and 372D) until about 2008 in response to closure of 
the pond (see Section 2.3.3), after which water levels remained stable.  The three wells slightly further 
west 369D, 370D and 373D all continued to increase until after 369D was converted into a capture well 
in 2001.  EAP-208, was also converted to an extraction well in 2001, as evidenced by the large 
fluctuations illustrating the on and off pumping.   


Figure 2-20 presents hydrographs for wells north of the STEP and of pumping well 958D.  When 
pumping began at 958D in 2010, water levels declined in wells with available data from that time (902D 
and 975D).  Subsequently as pumping in 958D varied, all of the deeper wells to the north responded, 
with water levels declining following an increase in pumping and rising after pumping decreased.  An 
overall decline in 958D pumping between October 2011 and February 2014 corresponds to an overall 
rise in water levels in all wells shown on the hydrograph.  Hydraulic response in all of these wells (some 
at notable distance) due to pumping 958D suggests the existence of a continuous zone of elevated 
permeability that appears to be confined.  The shallow sub-McKay wells in this area 959D, 974D and 
2022D do not appear to be influenced by the pumping at 958D. 


Groundwater elevations between the SOEP and the Surge Pond increased between 1979 and 1995 in 
response to filling of the Surge Pond and SOEP as is evident in the hydrograph for well EAP-119 (Figure 
2-21).  Well EAP-119 was converted to an extraction well in 2001 and pumping was fairly constant until 
2007.  Most other wells in this area show stable water levels for the period of 1997 to 2015.  One 
exception is well 368D which has a 15 foot decline from 1997 to 2011 and then remains stable.  Nearly 
all wells in this area show annual fluctuations of 1 to 3 feet, likely associated with operation of the Surge 
Pond. 


Groundwater levels in wells to the southeast of the Old Clearwell (Figure 2-22) declined from 1999 to 
about 2010, after which levels remained relatively stable.  All four of the wells show a rise in water 
levels in late 2007 followed by a return in late 2008 to levels before the rise occurred.  This brief rise 
and fall may be related to the Old Clearwell liner breach and subsequent repair that happened during 
that time period (see Section 2.3.4). 


Figure 2-23 includes hydrographs for wells east of the STEP Main Dam.  Water levels in two of the 
wells (EAP-413 and 360A) are relatively stable for the period 1979 to1998.  Starting in 1999, wells 
exhibit a decline in groundwater levels of 4 to 7 feet until about 2009 after which levels remain fairly 
stable, except in well 982D in which water levels dropped another 3 to 4 feet before stabilizing.  All 
wells in this area have repeated short-term fluctuations, many of which are likely the result of pumping 
influences from the numerous extraction wells operating in this area.  The pattern and magnitude of 
fluctuations evident for well 981D, for example, are clearly the result of pumping influences. 


2.5 WATER QUALITY 


Groundwater quality in the SOEP and STEP area has been described by Maxim (2004) and Geomatrix 
(2007). Recent trends in groundwater quality have been described by Hydrometrics (2016) and 
NewFields (2014). Dissolved constituents including sulfate, chloride, boron, magnesium, potassium, 
selenium, sodium, are present upgradient of the SOEP and STEP area groundwater system. These 
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constituents have also been detected in process pond water from the SOEP and STEP and Plant Site, 
often at concentrations higher than those that occur in upgradient groundwater (Geomatrix, 2006).  
Certain samples obtained from wells located downgradient of the SOEP and STEP contained levels of 
these dissolved constituents that are elevated with respect to surrounding groundwater in the area that 
is not impacted by process water (Maxim, 2004).  


Because these constituents are all present in native groundwater, the occurrence of a single constituent 
in groundwater above baseline levels, described in Section 2.5.1, does not necessarily indicate that 
groundwater has been impacted by process water.  A suite of indicator parameters has been historically 
used to assess whether groundwater has been affected by process ponds (Maxim, 2004; Hydrometrics, 
2013).  These indicator parameters include Total Dissolved Solids (TDS), specific conductance (SC), 
dissolved boron, chloride, sulfate, and calcium-to-magnesium ratio.  The Administrative Order on Consent 
(AOC) Regarding Impacts Related to Wastewater Facilities Comprising the Closed-Loop System at the Colstrip 
Steam Electric Station (CSES) located in Colstrip, Montana (MDEQ, 2012) identifies several constituents of 
interest (COIs) which it defines as those parameters found in soil, groundwater, or surface water that: 
(1) result from Site operations and the wastewater facilities, and (2) exceed background or unaffected 
reference area concentrations. COIs include, but are not limited to, sulfate, boron, selenium, potassium, 
sodium, magnesium, TDS, and salinity as measured by SC. 


2.5.1 Baseline Groundwater Quality 


Baseline, or background, groundwater quality for the area near the Plant Site and SOEP and STEP has 
been characterized by Maxim (2004), Arcadis (2007), and Neptune (2016).  Arcadis (2007) calculated 
baseline screening levels (BSLs) for alluvium, spoils, and bedrock to help evaluate whether 
concentrations of chemical constituents in groundwater are elevated relative to groundwater not 
impacted by process ponds in the area.   


In 2015, Neptune updated BSLs for evaluating potential groundwater impacts in the Plant site and SOEP 
and STEP areas (Neptune, 2016). The preferred BSLs were defined in consultation with the MDEQ as 
the 95th upper confidence bound on the 90th percentile of the baseline data. This statistic is often 
termed an upper tolerance limit (UTL), which, in this case can be written as a 95/90 UTL.  For the large 
groundwater dataset, a Random Forests clustering approach was utilized to determine a baseline dataset 
from which BSLs could be estimated. BSLs were calculated for five different stratigraphic intervals 
(alluvium, Spoils, Clinker, Coal-Related [Clinker, Rosebud, Interburden, McKay], and Sub-McKay). The 
updated BSLs for the indicator parameters are summarized in Table 2-5.   


Table 2-5.  Summary of Background Screening Levels (BSLs) 


Groundwater Unit 


Constituent 


Boron 
(mg/L) 


Chloride 
(mg/L) 


Laboratory Specific 
Conductance 
(µmhos/cm) 


Sulfate 
(mg/L) 


Alluvium 1.6 45 4270 2600 
Spoils 0.818 62 4633 3045 


Clinker 4 34 5310 3160 
Coal 1.1 20 3550 2061 


Sub-McKay 1.3 24 4470 2200 
Source: Neptune (2016)   
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It should be noted that in a few cases, updated BSLs are substantially lower than previous BSLs.  For 
instance, the chloride BSL for alluvium dropped from 213 mg/L to 45 mg/L. The exceedance of a BSL of 
single constituent in groundwater is not necessarily an indication of impacts related to process ponds. 


2.5.2 Extent of Groundwater Exceeding BSLs   


Figure 2-24 through Figure 2-31 are maps showing the extent of groundwater exceeding BSLs for 
indicator parameters including dissolved boron, chloride, SC, and sulfate in alluvium and bedrock for 
2015.  Appendix F contains the data used to create these figures.  The figures were created by 
contouring concentrations in samples obtained from 52 alluvium wells and 140 bedrock wells.  Most of 
the data (48 wells for alluvium and 122 wells for bedrock) used to create the maps were taken from 
groundwater samples obtained during the period March through September 2015.  A smaller set of the 
data used were from samples collected between October and December 2015 (4 wells for alluvium and 
18 wells for bedrock) and samples collected in 2014 (2 wells for bedrock) to provide additional spatial 
coverage. 


Figure 2-24 through Figure 2-27 show that groundwater in alluvium containing indicator parameters 
above BSLs for boron, chloride, SC, and sulfate exhibit a similar pattern.  Groundwater above BSLs for 
these four parameters in the alluvium follows a narrow band from beneath SOEP and extends beneath 
the middle of the STEP and continues below the dam.  Highest concentrations occur beneath SOEP, 
STEP cells A and E, and a short distance below the dam.   


Figure 2-25 indicates groundwater in all monitoring wells in alluvium along East Fork Armells Creek 
exceeds the chloride BSL of 45 mg/L.  Comparison of this figure to Figures 2-24, 2-26 and 2-27 
indicates that the extent of groundwater exceeding the chloride BSL in this area is somewhat larger than 
boron and substantially larger than for SC and sulfate.  Alluvial groundwater exceeding BSLs for SC and 
sulfate along East Fork Armells Creek occurs in small isolated areas in the vicinity of wells 916A, 935A, 
and 937A.  It should be noted that the updated BSL for chloride (45 mg/L) is substantially lower than the 
previous BSL (213 mg/L).  Surface water interacts with groundwater within the alluvium along the creek 
and concentrations of chloride in surface water samples collected from North Flume (AR-1, just 
upstream from  the STEP area) have been ≥ 50 mg/L in all samples collected between 2011 and 2015 
(Hydrometrics 2012, 2015).  In addition, there are other known sources for chloride in the area that are 
not related to process water.  For these reasons, the SOEP and STEP may not be the source of chloride 
concentrations detected above BSLs in several upgradient monitoring wells in East fork Armells Creek 
alluvium.   


Figure 2-28 through Figure 2-31 show the lateral extent of groundwater exceeding BSLs for dissolved 
boron, chloride, SC and sulfate for wells completed in bedrock.  Because these figures include wells 
covering a range of depths, the depicted concentrations are integrated vertically. 


Bedrock groundwater that exceeds the BSLs for boron, chloride, SC, and sulfate show similar spatial 
patterns.  Most shallow bedrock beneath the SOEP and STEP contains boron, chloride, SC and sulfate at 
concentrations exceeding BSLs.  Groundwater in bedrock units exhibiting concentrations of indicator 
parameters above the BSLs also extend to the northwest below the STEP Main Dam but do not extend 
beyond the second line of extraction wells in that area.  Areas of highest concentrations of the indicator 
parameters occur beneath the SOEP and below the dam between the two main lines of extraction wells. 
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A small area of groundwater in alluvium and shallow bedrock south of the SOEP exceeds BSLs for 
boron, chloride, SC, and sulfate near well 366S (Figures 2-24, 2-25, 2-26, and 2-27).  This area of 
groundwater with elevated BSLs is isolated and does not appear to be related to the SOEP.  This area is 
discussed further below.  


2.5.3 Changes in Groundwater Quality  


Process water in the SOEP and STEP that has seeped into underlying groundwater has served as sources 
of indicator parameters to groundwater (Hydrometrics, 2016).  An accidental liner breach of the Old 
Clearwell of the STEP in 2007 (see Section 2.3.4) likely also contributed to elevated indicator 
parameter concentrations downgradient of the STEP.  


This section discusses changes in groundwater quality at different subareas within the SOEP and STEP 
over the period from 2005 to 2015.  Water quality trends presented and discussed below are based on 
a qualitative evaluation of plots of water quality data for wells at the site.  


2.5.3.1 North and West of SOEP 


Figure 2-32 shows trends in groundwater quality for selected bedrock wells north and west of the 
SOEP.  This figure indicates that concentrations of indicator parameters in capture wells EAP-205 and 
EAP-208 and monitoring well 369D exhibit general overall declining trends between 2005 and 2015 
(with the exception of an increase in concentrations between 2013 and 2014 in EAP-205). These data 
suggest that concentrations of indicator parameters in groundwater originating from beneath the north 
side of the SOEP are decreasing over time.   


Concentrations of indicator parameters in wells 376D have varied considerably since 2005.  Comparison 
of concentrations of indicator parameters in this well to pumping rates in well EAP-205 indicate that the 
concentrations are influenced by pumping rates in EAP 205 and variable pumping at wells 375D and 
376D.  Pumps at 375D and 376D have periodically been turned off and then on again in response to 
water quality trends.  Between 2011 and 2014 average pumping rates in EAP-205 increased from about 
0.9 gpm to 2.7 gpm while concentrations of sulfate increased from 2,370 mg/L to 6,930 mg/L, suggesting 
that EAP-205 may draw in more pond influenced water toward 376D when it is pumping at higher rates.  


2.5.3.2 South of SOEP 


Figure 2-33 includes charts showing changes in water quality over time for selected wells south of the 
SOEP near the Surge Pond.  With the exception of boron, concentrations of indicator parameters in 
well 366S and 374S generally increased between 2005 and 2015, particularly chloride, while 
concentrations in wells 977A generally declined during the same period. Concentrations of boron in 
well 926S increased slightly during this period but other indicator parameters in the well remained 
consistent.  Indicator concentrations in well 368D decreased substantially between 2005 and 2008 and 
then increased between 2011 and 2015.  Previous work has suggested that elevated constituent 
concentrations in this area (NewFields, 2014) may not be related to the SOEP. 


2.5.3.3 East of STEP Main Dam 


Between 2005 and 2015, several alluvial and bedrock capture wells were installed between the STEP 
Main Dam and East Fork Armells Creek to improve the efficacy of the groundwater capture system.  In 
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addition, well 360A was rehabilitated in 2011 to help improve capture within the alluvial system in the 
area (Hydrometrics, 2011). 


Figure 2-34 includes charts showing changes in indicator parameter concentrations overtime for 
selected monitoring wells down gradient of the STEP Main Dam.  Concentrations of indicator 
parameters in alluvial well 360A located just downgradient of the STEP Main Dam Sump have generally 
increased since 2005, while concentrations in alluvial well 910A at the at the downgradient end of the 
Step Dam alluvial drainage have decreased. In addition, concentrations of indicator parameters have 
declined in all other alluvial wells in this drainage downgradient of 360A (2013A, 2014, 2015A, 2016A, 
and 2020A) since they were installed in 2011.  In addition, concentrations of indicator parameters in 
several bedrock capture wells including 379D, 906D, 934D, and 989D exhibit an appreciable decreasing 
trend between 2008 and 2014.  These results suggest that groundwater capture is effectively removing 
process water-affected groundwater downgradient of the STEP Main Dam. 


2.5.3.4 East of D Cell 


Figure 2-35 includes charts showing changes in indicator parameter concentrations over time for 
selected monitoring wells east of the STEP D Cell.  This figure indicates that concentrations of indicator 
parameters in alluvial wells in this area 377A, 382A, 994A, 997A, and 998A, all exhibit a decreasing trend 
since 2009 as a result of groundwater capture in this area.  


2.5.3.5 East Fork Armells Creek Alluvium  


Figure 2-36 includes charts showing changes in indicator parameter concentrations over time for 
selected monitoring wells in alluvium adjacent to East Fork Armells Creek.  This figure indicates that 
concentrations of indicator parameters in alluvial wells in this area generally exhibit decreasing trends 
since 2005 as a result of groundwater capture.  Concentrations of dissolved boron, SC, and sulfate in 
wells 918A, 938A, and 939A have all dropped below BSLs. 


Chloride concentrations in some alluvial wells completed in East fork Armells Creek alluvium are not 
decreasing.  Considering the BSL for chloride in alluvium was decreased from 213 mg/L to 45 mg/L, 
groundwater samples from all alluvial wells in East Fork Armells Creek alluvium exceed the BSL in 2015.  
In addition chloride concentrations in all surface water samples from all East Fork Armells stations 
upstream of the STEP in 2012, 2013, 2014, and 2015 exceeded 70 mg/L, well above the current BSL.  
Because of the interaction of groundwater and surface water, much of the source of chloride detected 
in groundwater water from STEP area wells completed in the alluvium of East Fork Armells Creek is 
likely from upstream sources and not the SOEP or STEP.  In fact, the highest chloride concentrations in 
surface water have been consistently detected at Station AR-12, which is located upstream of the Plant 
Site, suggesting that at least a portion of chloride detected in East Fork Armells Creek alluvium wells is 
from sources upstream of the CSES. 


2.5.4 Vertical Movement of Constituents 


Examination of groundwater quality data and plume maps for alluvium and bedrock (Figure 2-24 
through Figure 2-31) along with vertical gradient data (Figure 2-14) indicate that areas with notable 
vertical movement of groundwater containing concentrations of indicator parameters above BSLs 
include the following areas: 
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• In some years, water infiltrates through the reclaimed SOEP cover and leaches COIs carrying 
them to underlying alluvium and bedrock.  The amount of deep percolation varies annually 
depending on climatic variables (see Section 2.6.3.3); 


• Water infiltrating from Cell A, Cell E, and the Old Clearwell, in the STEP area is driving water 
from alluvium, where present, into underlying bedrock; and 


• Constituents in shallow groundwater in a small area west of the Surge Pond, in the area of 
alluvial wells 366S and 927A and bedrock wells 926S and 979S, are being driven from the 
alluvium down into underlying bedrock.  


2.6 WATER BUDGET 


A groundwater budget was developed as part of the conceptual framework that bounds the design of 
the numerical model.  This water budget includes estimated inflows and outflows for various 
components, along with a range (minimum and maximum) for 12 months leading up to October 2005 
and October 2014 (the periods simulated by steady-state numerical modeling) and is summarized in 
Table 2-6. Each component of the water budget was developed as an independent estimate with 
associated errors thus the water budget does not balance perfectly. 


The groundwater budget is represented generally by the following equation: 


inflow = outflow + change in storage 


Changes in groundwater storage are caused by seasonal changes in groundwater elevations due to rising 
and lowering of the water table. The water balance presented below assumes a steady-state condition, 
where inflows equal outflows and there is no change in storage. In reality, transient stresses on the 
aquifer occur during wet periods, due to changes in pond management and pumping. Transient aquifer 
stresses are considered as part of the numerical modeling effort.   


The steady-state groundwater balance can be expressed by the following equation, based on significant 
sources of groundwater recharge and groundwater discharge at the site: 


GWin+ PS + INF   = GWout  + BF + GE 


 
Where: 


GWin  = groundwater underflow from upgradient of the Study Area 
PS = pond seepage 
INF  =  infiltrating recharge from precipitation 
GWout  =  groundwater underflow leaving the Study Area  
BF  =  groundwater discharge to surface water (baseflow) 
GE =  groundwater extraction 
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Table 2-6.  Summary of Water Balance for 2004-2005 and 2013-2014 


 


2004-2005  2013-2014  


Min 
(ft3/d) 


Max 
(ft3/d) 


Estimate 
(ft3/d) 


Min 
(gpm) 


Max 
(gpm) 


 Estimate 
(gpm) 


Min 
(ft3/d) 


Max 
(ft3/d) 


Estimate 
(ft3/d) 


Min 
(gpm) 


Max 
(gpm) 


Estimate 
(gpm) 


Inflows 


Underflow In 
           


1,566  
  


4,039,233       73,362  
                 
8  


      
20,982          381  


         
1,566  


  
4,039,233     73,362  


                 
8  


      
20,982           381  


Surge Pond Seepage 5,103 51,031 16,137 27 265 84 5,103 51,031 16,137 27 265 84 
Infiltrating Background 
Recharge 8,522 14,203 11,362 44 74 59 9,398 15,663 12,531 49 81 65 
Infiltrating Clinker 
Recharge 1,014 7,095 4,054 5 37 21 1,118 7,825 4,471 6 41 23 
SOEP Infiltrating 
Recharge 2,493 4,155 3,324 13 22 17 2,749 4,582 3,666 14 24 19 


STEP Pond Seepage 
 2,127   4,418  3,273   11   23  17   2,135   4,434   3,284   11  23   17  


Total IN 
 20,825   4,120,134   111,512   108   21,402   579   22,069   4,122,768   113,451   115   21,415   589  


Outflows  


Underflow Out 
               


664 
      


400,356       57,535  
                 
3  


        
2,080          299  


             
664 


      
400,356     57,535  


                 
3  


        
2,080           299  


Discharge to East Fork 
Armells Creek 2,588 12,213 7,401 13 63 38 2,588 12,213 7,401 13 63 38 
Discharge to Stocker 
Creek 295 2,951 1,623 2 15 8 295 2,951 1,623 2 15 8 
Groundwater 
Extraction 14,944 29,888 22,416 78 155 116 17,308 34,617 25,963 90 180 135 


Total OUT 
         


18,491  
      


445,408       88,975  
              


96 
        


2,314          462  
       


20,855  
      


450,138     92,522  
             


108  
        


2,338           481  


Notes: ft3/d = cubic feet per day; gpm = gallons per minute 
 
In order to quantify the water balance, a domain must be established.  Figure 2-8 through Figure 2-13 
show the domains in which each component of the water balance is calculated.  The domain was 
established in order to meet requirements of the groundwater flow model (as described below).  In 
general, the model domain margins are designed to run either perpendicular or parallel to groundwater 
flow.  However, because the flow system is variable with depth, there are areas where flow enters the 
domain obliquely.  Table 2-6 presents ranges of estimated flow rates for each component of the 
groundwater budget.   The following subsections described how the estimates were developed.   


The water balance was defined for two time periods: October 2004-September 2005 and October 
2013-September 2014.  These periods were selected to support the two periods for steady-state model 
calibration discussed below (Section 4.0).  


2.6.1 Underflow In 


Groundwater entering or leaving an aquifer from or to adjoining areas is referred to as underflow.  
Underflow into the model domain was calculated using Darcy’s Law:   


Q  = KiA 
       
Where:  Q =  flux 


K  =  Hydraulic Conductivity  
i  =    Hydraulic Gradient 
A  =   Cross Sectional Area 
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Each portion of the domain where groundwater is interpreted to cross the domain was assessed.  There 
are four general areas where this occurs: 


• From the east towards East Fork Armells Creek in the shallow and mid Sub-McKay; 


• From the northwest towards Stocker Creek in the shallow and mid Sub-McKay; 


• From the south-southeast beneath East Fork Armells Creek in the shallow and mid Sub-McKay; 
and 


• From the south or southwest in all intervals. 


Table 2-7 summarizes the lithologic units that are present at each of the “Underflow In” boundaries.  
Each of these areas has variable lithology dependent upon the depth.  Three depth intervals are 
presented below for the underflow calculations, including: 


• Depth Interval 1- includes the shallow interval that extends from ground surface to the Upper 
sub-McKay, and basal alluvium. (Model Layers 2, 3, 4); 


• Depth Interval 2- comprises the depth interval of the middle Sub-McKay. (Model Layers 5 and 
6); and 


• Depth Interval 3 - comprises the deep Sub-McKay and Sub-Robinson down to an elevation of 
2,876 feet amsl (Model Layers 7 and 8). 


Table 2-7.  Primary Lithology and Aquifer Characteristics along Underflow-In Boundary 


Location 


Depth Interval 1 
Lithology 


and Hydraulic 
Conductivity 


Range/Geometric Mean 
(feet/day) 


Depth Interval 2 
Lithology 


and Hydraulic 
Conductivity 


Range/Geometric Mean 
(feet/day) 


Depth Interval 3 
Lithology 


and Hydraulic 
Conductivity 


Range/Geometric Mean 
(feet/day) 


From East towards East 
Fork Armells Creek 


Alluvium  
0.11 to 355/18.3 


Mid Sub-McKay 
0.03 to 118.4/2.5 


NA 


From Northwest towards 
Stocker Creek 


 Shallow Sub-McKay 
0.11 to 242/2.5 


Mid Sub-McKay 
0.03 to 118.3/2.5 


NA 


From South-southeast 
beneath East Fork 
Armells Creek 


Alluvium  
0.15 to 355/18.3 


Mid Sub-McKay 
0.03 to 118.4/2.5 


N/A 


From South 
Shallow Sub-McKay 


0.11 to 242/2.5 
Mid Sub-McKay 
0.03 to 118.4/2.5 


Deep Sub-McKay 
0.03 to 9/2.5 


NA – not applicable no underflow     
 
The saturated thicknesses, gradients, and lengths of these boundaries are also variable depending upon 
depth.  In areas where the flow entering the domain is oblique, the flow was estimated using a series of 
flow tubes along the boundary. Table 2-8 summarizes the saturated thicknesses, gradients, and 
approximate lengths of these boundaries.  Lengths of inflow boundaries are measured perpendicular to 
the direction of groundwater flow inferred from the potentiometric surface maps; these lengths vary 
with depth.  


Based on these estimates, approximately 73,362 feet3/day (or 381 gpm) are estimated to flow into the 
domain as “Underflow-In.” 
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Table 2-8.  Saturated Thickness, Gradient, and Length along Underflow-In Boundary 


 Depth Interval 1 Depth Interval 2   Depth Interval 3 
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From East towards East 
Fork Armells Creek 


29 0.02 7330 100 0.008 8280 NA NA NA 


From Northwest towards 
Stocker Creek 


5 0.007 7843 80 0.005 5690 NA NA NA 


From South-Southeast 
beneath East Fork Armells 
Creek 


29 0.011 1150 100 0.01 980 NA NA NA 


From South 80 0.009 5,200 93 0.008 7,500 160 0.002 8,699 


 NA – not applicable, no underflow 


2.6.2 Pond Seepage 


Estimates of potential seepage from lined ponds in the STEP area were calculated by Hydrometrics 
(2016) and are summarized below.  Three of the STEP ponds are single lined ponds (Cell A, Cell E, and 
the Old Clearwell), and two of the STEP ponds are constructed with double-liner systems (Cells B and 
D).  Separate approaches were used for calculating seepage through the single lined ponds verses the 
double lined ponds.  The methodology assumes the geosynthetic liners are in good condition but have a 
small amount of “defects” that allow some water to pass through.  Calculations are presented in 
Hydrometrics (2016).  Table 2-9 presents the parameters and estimated seepage rates for the various 
STEP cells (from Hydrometrics, 2016).   


Table 2-9.  Pond Seepage Estimates 


Cell Area (Acres)1 Head (feet) 
Qcell  
(gpm) 


A 25 30 6 
E 36 30 9 
Old Clearwell  10 30 2 


Double Lined Ponds 
 Area (Acres)1 Head (feet) Qtotal (gpm) 
B, New Clearwell 15.3 30 0.02 
D 25 30 0.04 


1 Areas are assumed to be all area within impoundment berm, with the exception of the areas for Cell E and A which 
are based on the wetted perimeter measured during a survey as reported by Hydrometrics (2016).   


 
Minimum and maximum seepage rates listed in Table 2-6 assume 35 percent less and 35 percent more 
than the total 17 gpm.  


The seepage through the Surge Pond was estimated using the area of the pond, high and low literature-
derived hydraulic conductivity values, and a unit gradient.  However, since the Surge Pond is a flow-
through pond, the gradient between the pond and the surrounding groundwater system is not a 
constant and is much smaller than the head on the pond.  Although a unit gradient was assumed for 
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these calculations, in reality, the gradient under the Surge Pond is variable.  The high and low hydraulic 
conductivity values were used to calculate the range of seepage and then the geometric mean of the 
resulting flux was used as the estimate of seepage.  


In this case, the minimum and maximum hydraulic conductivity was based on the low and high-end 
values for silty clay reported by Driscoll (1991) of 1.32x10-3 feet/day and 1.32x10-2 feet/day, respectively. 
The area of the Surge Pond within the domain is 3,875,502 feet2.  Using this value with the geometric 
mean for hydraulic conductivity resulted in a flux of 16,137 feet3/day (84 gpm) (Table 2-6).  For 
comparison, Bechtel (1974) estimated seepage from the entire Surge Pond as 112 gpm.  Bechtel’s 
estimate, prorated for the area of the Surge Pond within the current model domain, results in an 
estimate of 65 gpm. 


2.6.3 Recharge 


This component of the groundwater balance is referring to deep percolation (i.e., infiltrating 
precipitation minus evapotranspiration), which is somewhat variable in the model area.  Measuring actual 
groundwater recharge is difficult, but it can be estimated through determining soil moisture water 
balances, analyzing stable isotopes, and, in many cases by balancing the water budget.  Rates of recharge 
were estimated for the following distinct areas: 


• Background areas; 


• Clinker; and 


• SOEP. 


Estimates of recharge for these zones are described below. 


2.6.3.1 Background 


Background areas account for most surface area within the domain (126,300,000 feet2) of the model.  
These areas are generally covered in grasses and low shrubs and recharge to the groundwater system 
within such areas was assumed to be a small percent of annual precipitation.  A large portion of 
precipitation is anticipated to run off to streams or evaporate/transpire before reaching groundwater.  
Initial estimates of background area recharge rates in previous versions of the model were based on 
estimates used in a groundwater model developed for Area D of the Rosebud Mine, located west of the 
CSES (Nicklin Earth and Water, 1999).  That model used estimates of background recharge of 0.22 to 
0.44 inches/year, which is about 1.5 percent of average annual precipitation.  October 2005 and October 
2014 background recharge values were calculated to support design and calibration of steady-state 
models described below (Sections 3.0 and 4.0) using the precipitation that fell during the 12 prior 
months. Table 2-10 summarizes the precipitation and estimated background recharge for the two time 
periods evaluated. 
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Table 2-10.  Precipitation and Estimated Background Recharge for 2004-2005 and 2013-2014 


Area 
(feet2) 


Estimated 
percent of 


Precipitation 
 


Precipitation 
Oct 2004-Sep 


2005 
 (inches) 


Estimated 
Recharge 


Oct 2004-Sep 
2005  


(feet3/day) 


Precipitation 
Oct 2013-Sep 


2014 
(inches) 


Estimated 
Recharge 


Oct 2013-Sep 
2014  


(feet3/day) 
171,459,753 1.5% 19.35 11,362 21.34 12,531 


2.6.3.2 Clinker Recharge 


As described above, clinker outcrops exist around the Surge Pond and elsewhere in the SOEP and STEP 
area (Figure 2-1).  Clinker typically has relatively high permeability due to settling or collapse of the 
rock, which results in secondary porosity.   The greater permeability of clinker subsoil relative to other 
types of subsoil can result in higher rates of recharge.   


Literature estimates of recharge through clinker outcrops is not available.  Estimates of recharge rates 
through clinker outcrops were based on previous modeling for the Plant Site area (Geomatrix, 2006 and 
2008), where recharge through clinker outcrops (estimated to be an area of 13,110,459 feet2) was 
estimated to be approximately 7 percent of annual precipitation.  Based on this value, the estimated 
volume of net recharge in these areas for September 2004 through October 2005 and September 2014 
through October 2014 is 4,054 feet3/day and 4,471 feet3/day, respectively. 


2.6.3.3 SOEP 


The SOEP contains fly ash produced by the Units 1 and 2.  It is capped by an engineered cover system 
designed to limit seepage through fly ash in the reclaimed pond.  The cover includes soil underlain by 
porcelanite which in turn is underlain by fly ash.  Studies conducted by KC Harvey (2014), Reclamation 
Research Group, and Hydrometrics indicate that some water percolates through the cover to 
underlying groundwater.   


According to KC Harvey (2014), there is a time delay for water to percolate into the ash under normal 
precipitation events but an immediate response during heavy precipitation.  Drainage through the cap 
into the ash is highly variable and can be both positive and negative but the cumulative flux stabilizes 
when averaged over long periods of time (KC Harvey, 2014).   KC Harvey (2014) estimated drainage 
through the cap into the ash between 2011 and 2013 as follows:  


2011 - 43 percent of precipitation (10.5 inches) 


2012 - Negligible  


2013 - 4.6 percent of precipitation (1.24 inches)  


Hydrometrics (2016) estimated the drainage rate through the SOEP cap and through the ash to a depth 
of 20 feet using the computer code HYDRUS.  Over a 10-year period (2003 through 2012) the 
simulated average percolation was 0.569 inches/year or 8.7 percent of average precipitation 
(Hydrometrics, 2016).  The minimum and maximum percolation values were 1.16 and 1.62 inches/year 
for 2004 and 2011, respectively (Hydrometrics, 2013).   
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2.6.4 Underflow Out 


Underflow out of the model domain into adjoining areas was calculated using Darcy’s Law.  The only 
area where groundwater is interpreted to flow out of the model domain is to the north and east as 
shown on potentiometric surfaces (Figure 2-8 through Figure 2-13). 


Lithology along the northeast margin of the model domain varies with depth (see Section 2.7.1).  
Table 2-11 summarizes the lithologic units and associated range of hydraulic conductivity values that 
are present at the “Underflow-Out” boundary. 


Table 2-11.  Primary Lithology and Aquifer Characteristics along Underflow Out Boundaries 


Location 


Depth Interval 1 Lithology 
and Hydraulic 
Conductivity 


Range/Geometric Mean 
(feet/day) 


Depth Interval 2 Lithology 
and Hydraulic Conductivity  


Range/Geometric Mean 
(feet/day) 


Depth Interval 3  
Lithology and 


Hydraulic 
Conductivity 


Range/Geometric 
Mean 


(feet/day) 


North Alluvium et al. 
0.15 to 355/18.3 


Middle Sub-McKay 
0.03 to 118.4/2.5 


Deep Sub-McKay 
0.03 to 9/2.5 


 


The saturated thicknesses, gradients, and lengths of the underflow-out boundaries are vary with depth.  
Table 2-12 summarizes the saturated thicknesses, gradients, and approximate lengths of the 
boundaries. Based on these estimates approximately 57,535 feet3/day (299 gpm) are estimated to flow 
out of the domain as “Underflow Out.” 


Table 2-12.  Saturated Thicknesses, Gradients, and Lengths along Underflow-Out Boundary 


 Depth Interval 1 Depth Interval 2 Depth Interval 3 
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North 15 0.009 2,780 35 0.008 2,730 190 0.005 20,030 


 


2.6.5 Baseflow 


As was discussed above, East Fork Armells Creek gains flow through much the reach adjacent to the 
STEP.  The lower reach of Stocker Creek is also assumed to gain flow.  Synoptic flow measurements 
summarized in Table 2-3 were used to calculate minimum and maximum gaining rates for the creek 
within the domain.  Streamflow has not been measured downstream of station AR-10 and so gain and 
loss estimates are not available for the northern-most reach of the creek within the domain.   


To help estimate streamflow gains within the domain, East Fork Armells Creek flow rates were first 
estimated for upstream and downstream ends of the domain.  The upstream flows were estimated 
assuming linear interpolation between station AR-2 and station AR-1 (Figure 2-1).  The model domain 
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crosses East Fork Armells Creek at approximately 9,520 feet downstream of AR-12, and interpolated 
flows at that point range from 290 to 1,000 gpm.   


Flows at the downstream end of East Fork Armells Creek were estimated assuming the gain per unit 
length for the reach downstream of AR-10 is similar to the average gain per unit length between AR-6 
and AR-10 (Figure 2-7).  The gain in flow per unit length between AR-6 and AR-10 was calculated for 
each synoptic run and averaged (May 21, 2003 rates were not used due to anomalously high 
measurement at AR-10).  The average gain in flow per unit stream length between AR-6 and AR-10 is 
0.015 gpm per foot.  This rate was multiplied by the 7,400 feet of stream between AR-10 and northern 
end of the model domain yielding an estimated gain of 113 gpm for that reach.  The 113 gpm was then 
added minimum and maximum estimated flows at AR-10 yielding range of estimated flows at the 
downstream boundary of 305 to 1,183 gpm.  Subtracting estimated flows at upstream boundary from 
the downstream boundary (15 to 183 gpm) yields a range of streamflow gain within the model domain 
of 2,588 to 12,213 feet3/day (13 to 63 gpm) with an average value of 7,401 feet3/day (38 gpm). 


Flow in the lower 100 to 1,000 feet of Stocker Creek appears to be sustained by groundwater during 
most times of the years based on aerial photography.  Because flow measurements are not available for 
Stocker Creek, it was assumed that the creek may gain flow at a similar rate per unit length as the lower 
reach of East Fork Armells Creek.  Based on this assumption, Stocker Creek is estimated gain 295 to 
2,951 feet3/day (2 to 15 gpm) of flow from groundwater with an average value of 1,623 feet3/day (8 
gpm). 


2.6.6 Groundwater Extraction  


Talen has installed an extensive groundwater capture system that consists of capture wells and drains 
within the SOEP and STEP area (Figure 2-37).  Between late 2005 and 2014, several of the wells shown 
on Figure 2-37 were either converted from monitoring wells into capture wells or were installed for 
the purpose of groundwater capture.  The majority of the groundwater capture wells are located east of 
the STEP main dam and are completed in shallow bedrock or alluvium. 


Groundwater capture wells are routinely monitored for flow, hours operated, water level, and specific 
conductance.  However, the extraction systems construction prohibit the installation of individual flow 
meters, and the pumping rates are measured at the well head through a sampling port.  As a result, the 
flow is measured without the back pressure that is present on the system under normal operating 
conditions.  Less water is pumped when the system is back pressured, resulting in an overestimate of 
measured flow and calculated capture volumes.  In some cases the overestimate can be 100 percent or 
more (Hydrometrics, 2013), though recent evaluations (Hydrometrics, 2015b) suggest that actual 
current pumping rates for capture wells are about 25 percent lower than measured rates.   


Table 2-13 presents the estimated pumping rates for each well that was actively pumped during 
October 2005 and/or October 2014.  These pumping rates are 75 percent of the measured rates for 
July, August, and September of 2005 and 2014 with a few exceptions.  Pumping rates in multiple wells in 
two different areas below the STEP Main Dam were reported to have increased significantly around 
January 2012. These wells include 987D, 906D, 984D, 905D, 911D, 380D, 968D, 960D, and 961D.  
Analysis of pumping records showed pumping rates increased in these wells with no change in pumping 
water level.  Discussions with Hydrometrics indicated a potential change in measurement methods was 
likely the reason for the discrepancies and historic pumping rates were more likely representative of 
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current pumping rates. To estimate a likely pumping rate, an average pumping rate for each well was 
estimated using rates collected from January 2009 through December 2011, a relatively stable pumping 
period.  


Table 2-13.  Summary of Estimated Groundwater Extraction Rates: 2005 and 2014 


Well 


October 2005 
Estimated 


Pumping Rate  
(gpm) 


October 2014 
Estimated 


Pumping Rate  
(gpm) 


Well 


October 2005 
Estimated 


Pumping Rate  
(gpm) 


October 2014 
Estimated 


Pumping Rate  
(gpm) 


2000D ----- 7.49 934D 2.99 0.45 


2003D ----- 6.22 938A 20.26 ----- 


2008D ----- 2.51 940A 6.18 ----- 


2013A ----- 16.25 943A 2.37 6.73 


2016A ----- 1.87 944A 10.48 ----- 


2019D ----- 3.74 945A 2.91 8.12 


2021D ----- 1.13 958D ----- 0.97 


2024D ----- 2.23b 960D ----- 2.46 a  


369D 0.32 0.0003 961D ----- 1.32 a  


375D 0.53 2.24 962D ----- 5.08 


376D 0.21 0.001 963D ----- 4.97 


377A 8.26 0.16 966A ----- 4.47 


378A 3.98 0.34 968D ----- 0.94 a  


379A 1.24 0.04 969D ----- 0.01 


380D 1.01 1.03a 970D ----- 0.08 


382A 0.001 2.79 976D ----- 0.75 


383D 0.98 0.41 984D ----- 1.14 a  


393D 3.51 0.40 985A ----- 0.09 


905D ----- 1.69 a  987D ----- 1.85 a  


906D ----- 2.29 a  988D ----- 1.57 


910A 4.24 0.0005 989D ----- 1.43 


911D 0.90 1.13 a  991A ----- 0 c 


913A 9.44 0.002 993D ----- 0 c 


916A 14.01 13.61 994A ----- 0 c 


922A ----- 4.57 997A ----- 1.09 


924A 0.14 0.03 998A ----- 2.40 


927D 0.56 2.24 EAP-119 0.13 0.32 


928D 4.19 5.03 EAP-205 0.43 0.96 


932D 8.24 3.47 EAP-208 0.50 0.48 


933D 0.52 0.12 PW-704D2 ----- 9.97 


Notes:  a 75% of rates from January 2009 through December 2011 
b Well 2024D set to 75% of the average pumping rate for September 2014 
c Wells 991A, 993D, and 994D pumping rates set to 0 gpm 


 


Additional adjustments were made to simulated pumping rates for the steady-state model for wells 
2024D, 991A, 993D, and 994A.  Well 2024D was set to 75 percent of the average monthly pumping 
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rate for September 2014 as the well was not pumping in July and August 2014.  Well 991A, 993D, and 
994A pumping rates were both set at 0 gpm as these wells were not pumped in September 2014 and 
only intermittently pumped in October 2014.     


Total estimated groundwater extraction from 28 wells and the STEP Main Dam toe drain in October 
2005 was 116 gpm, and the total estimated groundwater extraction from 54 wells and the toe drain in 
October 2014 was 135 gpm.  The maximum rates for the two periods was estimated to be 155 gpm for 
2005 and 180 gpm for 2014, which is the total of the unadjusted measured extraction rates.  Minimum 
estimated extraction rates are 78 gpm for 2005 and 90 gpm for 2014, assuming actual pumping rates are 
50 percent of measured rates. 


2.7 CHANGES TO CONCEPTUAL MODEL SINCE 2007 


Geomatrix (2007 and 2008) provided a detailed description of the conceptual model of groundwater 
flow and solute transport near the SOEP and STEP and Plant Site areas.  NewFields (2014) provided an 
update to the numerical model incorporating data through 2010, but did not include a detailed update of 
conceptual model.   


Additional hydrogeologic data have been collected since the SOEP and STEP conceptual model was last 
updated.  These data include information from wells installed in the SOEP and STEP Area up to 2010 
(NewFields, 2014) and from wells installed from 2010 to the present (listed in Table 2-14).  The 
following new information was considered in the modeling refinement discussed in this report.  


• Capture wells are pumping at approximately 75 percent of the measured extraction rates; 


• Lithologic, water level, water quality, for wells 2019D through 2038A; this includes wells 
installed south of the SOEP, in alluvium beneath the SOEP, north, east, and south of the STEP 
Main Dam; 


• Water level data obtained from all wells between 2007 and December 2015; 


• Water quality data obtained between 2007 and December 2015; 


• Aquifer test data (37 pumping and slug tests) from numerous wells between October 2007 and 
May 2014 at wells 2003D through 2038A; 


• Synoptic gaging data collected on East Fork Armells Creek between 2007 and March 2015; 


• Regional Montana Bureau of Mines and Geology Groundwater Information Center (GWIC, 
2016) groundwater level data for establishing elevations at model edge boundaries; and, 


• Water level data from the Rosebud Mine observation well network (Western Energy 
Company, 2013 a, b, c, d, and e). 


The following is a summary of refinements to the conceptual model since 2007: 


• Pumping data in the central area of the model indicate that there is hydraulic connection 
between wells 399D, 2009D, 2010D, 2011D, 975D, 902D, and 958D.  In addition to 
refinement of layer elevations using data from new wells, the Sub-McKay in the area is now 
conceptualized as a continuous sandstone in this area overlain by a confining unit;  
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• Changes in water management in the STEP area have occurred since 2007.  Updates include:  
installation of a passive evaporation system north of Cell A (which was removed in 2015), 
installation of Cell B and conversion to the New Clearwell; installation and operation of Cell D; 
and construction of the Paste Plant and pasting in E Cell reducing assumed seepage.  
Accounting for these changes has resulted in the assumed amount and spatial distribution of 
seepage in the STEP area; 


• Estimates of recharge through Clinker outcrops have increased; 


• Capture well pumping rates are assumed to be approximately 75 percent of the measured 
rates; and 


• Groundwater flow in the deep Sub-McKay/Sub-Robinson is to the northeast (rather than 
north). 


Table 2-14.  Wells Installed 2010-2014 


Well ID Aquifer Install Date Total 
Depth* Well ID Aquifer Install Date Total 


Depth* 
360A Alluvium 8/31/2011 25** 2011D Sub-McKay 12/15/2010 152 
985A Alluvium 4/7/2012 32 2012D Sub-McKay 12/15/2010 60 
2013A Alluvium 8/31/2011 26 2018D Sub-McKay 8/31/2011 100 
2014A Alluvium 8/31/2011 21 2019D Sub-McKay 11/16/2011 71 
2015A Alluvium 8/31/2011 24 2021D Sub-McKay 4/10/2013 49 
2016A Alluvium 5/11/2012 44 2022D Sub-McKay 8/20/2012 80 
2017A Alluvium 8/31/2011 29 2023D Sub-McKay 8/20/2012 83 
2020A Alluvium 11/16/2011 26 2024D Sub-McKay 7/17/2013 155 
2028A Alluvium 10/15/2012 35 2025D Sub-McKay 8/20/2012 105 
2035A Alluvium 4/7/2014 43 2026D Sub-McKay 8/20/2012 142 
2038A Alluvium 4/8/2014 47 2027D Sub-McKay 10/15/2012 48 
952D Sub-McKay 8/31/2011 100 2029D Sub-McKay 10/15/2012 57 
953D Sub-McKay 7/17/2013 140 2030D Sub-McKay 10/16/2012 44 
2003D Sub-McKay 4/7/2010 40 2031D Sub-McKay 6/10/2013 45 
2004D Sub-McKay 4/16/2010 45 2032D Sub-McKay 6/10/2013 134 
2005D Sub-McKay 4/16/2010 66 2033D Sub-McKay 6/18/2013 160 
2006D Sub-McKay 4/16/2010 38 2034D Sub-McKay 4/7/2014 78 
2007D Sub-McKay 4/16/2010 130 2036D Sub-McKay 4/7/2014 90 
2008D Sub-McKay 12/15/2010 42 2037D Sub-McKay 4/8/2014 80 
2009D Sub-McKay 12/15/2010 152 PW-704D1 Sub-McKay 12/4/2012 130 
2010D Sub-McKay 12/15/2010 154 PW-704D2 Sub-McKay 12/4/2012 80 


*Total Depth: Depth to bottom of screen, in feet 
** 360A previously existed but was redrilled and completed in 2011 


2.8 CONCEPTUAL GROUNDWATER MODEL SUMMARY 


The hydrostratigraphy in the SOEP and STEP Area is complex.  Part of the stratigraphic sequence has 
been eroded away along East Fork Armells Creek.  Alluvium within the floodplain consists of fine-
grained overbank deposits overlying coarser channel deposits consisting of sand and gravel.   


Figure 2-38 is an animated block model (paper copies of this report contain a static image) illustrating 
our conceptual understanding of the hydrogeologic system in the SOEP and STEP Area.  The block 
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model, in combination with the estimated water balance shown in Table 2-6, describe our current 
understanding of surface water-groundwater interaction and groundwater flow, and how this relates to 
the spatial distribution of contaminants. 


Groundwater flow in shallow bedrock and alluvium generally flows northeast under the SOEP and STEP 
and then turns northwest parallel to East Fork Armells Creek. Groundwater flow in the deep Sub-
McKay follows a more regional pattern that is generally from southwest to northeast beneath the SOEP 
and STEP Area.  Vertical hydraulic gradients in all well pairs evaluated are downward from alluvium to 
the Shallow Sub-McKay and into capture wells or the underlying deep Sub-McKay.   


Underflow is the major source of water entering the groundwater system in the SOEP and STEP Area 
making up about 65 percent of the inflow.  Areal recharge (background and clinker) and infiltration 
through the SOEP account for 15 percent and 3 percent, respectively, of water entering the 
groundwater system.  Seepage from the surge pond provides an estimated 14 percent of the 
groundwater inflow.  Seepage from single lined STEP cells (A, E, and Old Clearwell) accounts for the 
remaining 3 percent of inflow to the groundwater system.   


Underflow out is about 63 percent of system outflow.  Groundwater capture via drains and wells is 
another major source of outflow for the groundwater budget, estimated to be about 28 percent of 
water leaving the groundwater system.  Some shallow groundwater enters gaining reaches of East Fork 
Armells Creek and Stocker Creek and accounts for 8 percent and 1 percent, respectively of water 
leaving the groundwater system.  


Most groundwater with concentrations of constituents above BSLs is currently being intercepted by the 
groundwater capture system and returned to lined ponds.  Some of this groundwater is also being 
captured by the toe drain at the base of the STEP Main Dam. The capture system depresses the water 
table and collects both impacted and non-impacted groundwater.  The current capture system is 
preventing east-flowing groundwater from the SOEP and STEP areas from entering East Fork Armells 
Creek alluvium.  Groundwater that is not captured by pumping in the vicinity of the SOEP generally 
flows very slowly to the northeast.  


Process pond water contains dissolved constituents that are also present in upgradient groundwater 
that is un-impacted by sources within the SOEP and STEP Area, making it difficult to draw distinct lines 
between impacted and un-impacted groundwater.  Groundwater quality that is influenced by current 
and former process ponds at the SOEP and STEP Area is characterized by levels of parameters such as 
dissolved boron, chloride, SC, and TDS that are elevated as compared groundwater in areas not affected 
by process ponds.    


Currently, groundwater is not used for domestic or livestock purposes in the SOEP and STEP Area.  
One exception is well 901D that in 2015 was equipped with a pump for seasonal stockwater use.  
Planned human health and ecological risk assessments will further evaluate contaminant fate and 
potential impacts on receptors with complete exposure pathways.  
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3.0 NUMERICAL GROUNDWATER MODEL 


The SOEP and STEP numerical model described in this report (referred to as the “current” SOEP and 
STEP model) is designed to serve as a tool to assess the effectiveness of the groundwater capture well 
system installed by PPLM at the SOEP and STEP as well as provide a better understanding of the 
interactions between evaporation ponds and surge ponds, groundwater, and surface water in the 
vicinity.  The current SOEP and STEP model includes refinements to the previous model developed by 
NewFields (2014).  The primary refinements include adjustments to model boundaries, layer elevations, 
grid discretization, and assignment of model properties based on data collected through October 2014.  
The model geometry and discretization were refined to more accurately simulate groundwater flow in 
distinct stratigraphic intervals.  The conceptual model described in Section 2.0, above, provides the 
foundation for the refinements made in the development and parameterization of the 2014 SOEP and 
STEP model. 


NewFields used hydrologic data sets to specify boundary conditions for several time periods for the site.  
The simulated time periods for the current model are: 


• 2005 Steady-State (October) – represents conditions prior to capture system pumping;  


• November 2005 through December 2007 Transient – incorporates a period when large 
changes in transient aquifer stresses occurred including the initiation of capture system 
pumping and a breach in the Old Clearwell liner; 


• 2014 Steady-State (October) – includes the most recent comprehensive data set available; and 


• Pumping Tests: 958D and 966A 


The first three time periods are simulated with three separate models of identical construction but with 
different pumping and recharge specifications that represent the time period simulated.  Variations of 
the model were also used to simulate the listed pumping tests to assist in calibration of the main model. 


Following calibration, the model was used to assess the effectiveness of capture systems.  The model 
code, design, and calibration of the SOEP and STEP model are discussed below.  


3.1 CODE SELECTION 


The current SOEP and STEP model was developed using the U.S. Geological Survey (USGS) code 
MODFLOW-SURFACT Version 3 (HydroGeologic, 1998).  MODFLOW-SURFACT was used because it 
allows for variable saturation.  The USGS code MODPATH Version 3 (Pollock, 1994) was used to 
assess capture by simulation of advective transport of constituents in groundwater.  The graphical-user-
interface software Groundwater Vistas© (Version 6.75, Build 8) was used for model pre- and post-
processing.   


3.2 MODEL DOMAIN 


The model domain was expanded from the previous SOEP and STEP model to move external model 
boundaries farther from the area of interest and pumping of capture wells.  Expansion of the domain 
was also prompted by review of potentiometric surfaces for the deepest portion of the model.  The 
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previous model had no-flow boundaries parallel to both East Fork Armells Creek and Stocker Creek for 
all model layers which directed flow parallel to these boundaries.  Review of expanded potentiometric 
surface maps for deep the Sub-McKay system suggested that deeper regional flow is more northeasterly 
and crosses under East Fork Armells Creek (Figure 2-13).    


The current model domain extends east to include alluvial sediments and low hills east of East Fork 
Armells Creek and north to include the alluvial sediments and low hills northwest of Stocker Creek, 
where the previous model did not.  The model domain also extends south to an identified groundwater 
divide at the Surge Pond and south and west to approximately 1,500 feet upgradient of the reclaimed 
Stage I Pond (Figure 2-11). 


The revised model domain was developed after producing a series of depth specific potentiometric 
surfaces which incorporated regional data.  The shape of the model domain was developed in an attempt 
to have model boundaries generally parallel or perpendicular to groundwater flow. As a result, the 
active model domain in Shallow (Layers 2, 3, and 4), Intermediate (Layers 5 and 6), and Deep (Layers 7 
and 8) are different (Figure 3-1).  The domain for the revised model was expanded to the northwest, 
northeast and east.  The revised model domain extends south-southeast to a groundwater divide near 
the Surge Pond, west-southwest approximately 1,500 feet upgradient of the reclaimed SOEP, east to 
include alluvial sediments and low hills east of East Fork Armells Creek, and north to include the alluvial 
sediments and low hills northwest of Stocker Creek.  


The expanded domain for the revised model encompasses about 4,420 acres and extends approximately 
16,500 feet in the east-west direction and 14,000 feet in the north-south direction.  The revised model 
domain was discretized (Figure 3-2) into 189 rows and 268 columns with 312,032 total active cells. 
The model grid is rotated 58 degrees to the east and telescopes from 25-foot column and row spacing 
in the primary areas of interest in the central part of the model domain to a maximum 100-foot row and 
300-foot column spacing in the outer portions of the model domain. The finer grid-spacing provides 
greater horizontal discretization of the hydrologic properties and boundary conditions (including capture 
wells), which provides better resolution for the simulation of groundwater flow within the areas of 
greatest interest.   


3.3 MODEL LAYERS 


The revised model domain was subdivided into eight layers, the same as the previous (NewFields, 2014) 
version. However, layer elevations were updated from the previous model version using data from wells 
installed since 2010. Model layers are summarized (top to bottom) as follows: 


• Layer-1 – Land surface for STEP confining conditions and to simulate Surge Pond (see below). 


• Layer-2 – Fly ash (SOEP), shallow Alluvium, shallow Colluvium. 


• Layer-3 – Middle Alluvium.  Also includes lower Interburden and McKay Coal, where present. 


• Layer-4 – deeper Alluvium, Upper Sub-McKay.  


• Layer 5 – Mid-Level Sub-McKay, elevations 3,077 to 3,183 feet amsl.  


• Layer 6 – Mid-Level Sub-McKay, elevations 3,057 to 3,117 feet amsl. 


• Layer 7 – Deep Sub-McKay and Sub-Robinson, elevations 2,976 to 3,051 feet amsl. 


• Layer 8 – Deep Sub-McKay and Sub-Robinson, elevations 2,875 to 2,966 feet amsl. 
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The land surface elevation utilized in the model was developed from Shuttle Radar Topography Mission 
(SRTM) digital elevation 1-arc-second resolution (approximately 100-feet by 100-feet resolution) data 
(Rodriguez, 2005) merged with original land surface elevation contours derived from USGS 7.5-Minute 
quadrangle maps beneath the STEP and the Surge Pond.   


Layer bottom elevations were assigned based on contacts of lithostratigraphic units as described in 
Section 2.1.2 and presented on Figure 2-2. The units were then further divided to provide greater 
resolution for heads and flow and to better match the screened intervals of monitoring and capture 
wells.  The layer elevations extend from ground surface (top of Layer 1), at a maximum of 3,303 feet 
amsl, to the bottom of Layer 8 at an elevation of 2,875 feet amsl.   


A model cross section through the STEP area is shown on Figure 3-3, and two of the cross sections 
presented in Section 2.0 are repeated on Figure 3-4 showing the model layers and associated units.  
Alluvium was split between three model layers (Layers 2, 3, and 4) to accommodate bedrock layers 
pinching out due to erosion and simulate alluvium beneath the Stage I Pond.  Layer 2 of the model 
simulates flow in the fly ash of the Stage I Pond, upper interburden in the western portion of the model 
domain, and colluvium/alluvium near the land surface.  Model Layer 3 represents the lower interburden 
in the western portion of the model domain, the McKay Coal in the vicinity of wells 948M and 957M, 
and middle alluvium.  Model Layer 4 represents the upper Sub-McKay bedrock and basal alluvium.  
Layers 5 through 8 of the model represent the middle Sub-McKay bedrock through the Sub-Robinson 
bedrock. 


Model layer elevations were adjusted in several portions of the model based on lithologic contacts from 
well logs for new wells installed since 2010 (wells 2018D through 2038A).  Adjustments were made 
such that layer transitions corresponded with lithologic contacts, such as: 1) contacts between notable 
layers of sandstone with shale/siltstone; 2) contacts between fine and coarse grained alluvium; and 3) at 
the base of alluvium.  The lithologic contact elevations at wells 2022D, 2023D, 2031D, 2025D, 2037D 
and 2038A required local adjustment of the bottom of Layer 3 (top of Layer 4).  Similarly lithologic 
contact elevations at wells 2020A, 2022D, 2023D, 2024D, 2025D, 2026D, 2027D, 2028A, 2029D, 
2030D, 2034D, 2035A, 2036D, 2037A, and 2038A required local adjustment of the bottom of Layer 4 
(top of Layer 5).   


In addition to changes based on new well log information, layer elevations were also adjusted in the 
central portion of the model (near wells 399D, 2009D, 2010D, 2011D, 975D, 902D, and 958D) to 
better represent the degree of hydraulic communication between wells observed during pumping at well 
958D as described in Section 2.4.6.  Initial simulations of pumping in well 958D did not result in a 
hydraulic response in these surrounding monitoring wells.  Lithologic information from these wells 
indicate they all communicate within a thick sandstone layer that is capped with a fine-grained bedrock 
layer.  To help simulate hydraulic communication between well 958D and surrounding monitoring wells 
within the sandstone layer, the top elevations of Layers 5 and 6 and a small area of the bottom of Layer 
4 were adjusted. As a result of the layer elevation adjustments target wells 399D, 2009D, 2010D, 
2011D, 975D, and 902D were moved from Layer 5 to Layer 6, which now represents the sandstone 
layer. 


For the variably saturated option in MODFLOW-SURFACT layer types must be defined as either Type 
3 or Type 0.  Model Layers 1 through 4 are simulated as Type 3 layers (convertible layers), which allow 
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transmissivity to vary dependent on saturated thickness and simulate groundwater flow under either 
confined or unconfined conditions.  Layers 5 through 8 are simulated as type 0 (confined) layers,  


3.4 BOUNDARY CONDITIONS 


The groundwater flow system was established by assigning model boundaries to the model domain. 
Model boundaries coincide with natural hydrologic boundaries that include groundwater flow into and 
out of the active model domain, areas where groundwater flow is restricted, and areas of parallel 
groundwater flow.  The boundaries established for the current model represent the many stresses 
affecting the aquifer that create a complex flow field.  Assigned boundary conditions are illustrated on 
Figure 3-5 (Layer 1 and 2), Figure 3-6 (Layer 3 and 4), and Figure 3-7 (Layer 5 and 6, and Layer 7 
and 8) and are described below. 


3.4.1 General Head Boundaries 


The General Head Boundary (GHB) Package was used to represent the groundwater underflow into 
and out of the active model domain.  A GHB is a head-dependent boundary where the flow into or out 
of the model is equal to the difference between the head in the model cell and the head at a distance 
from the model boundary times the estimated conductance of the GHB. The conductance is estimated 
by the following equation:  


Conductance = WTK/L 
 
Where: W =  Width of cell 


T  =  Saturated thickness of cell  
K  =    Hydraulic conductivity 
L  =   Distance to the assigned head value 


 


GHB cells were assigned to match observed and inferred underflow into and out of the model domains 
as depicted on the potentiometric surface maps (Figure 2-8 through Figure 2-13). The assigned GHB 
parameters are provided in Appendix G. The boundaries were established far enough from the SOEP 
and STEP Area to minimize potential boundary influences on the model results.   


The width, saturated thickness, and hydraulic conductivity of each GHB cell were populated by 
Groundwater Vistas based on actual width, saturated thickness, and hydraulic conductivity assigned to 
that cell.  


Heads were assigned to GHB cells in the 2014 steady-state model based on potentiometric surface 
maps.  Potentiometric surfaces described in Section 2.4.1 were used to assign the boundary head 
values and estimate distances to the lines of equal head potential.  The 2014 shallow potentiometric 
surface map (Figure 2-11) was used to assign heads to the GHB cells in Layers 2, 3, and 4.  GHBs 
representing Layers 2, 3, and 4 are shown on Figure 3-5 and Figure 3-6.  


Head values and distances to the boundary for GHBs cells in Layers 5 and 6 were assigned based on the 
2014 Mid Sub-McKay potentiometric surface map (Figure 2-12).  A downward gradient between 
Layers 5 and Layer 6 GHB’s was induced based on an average estimated downward gradient of 0.37.  
Initially, most heads specified in GHB cells in Layer 6 (with the exception of the downgradient East Fork 
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Armells Creek boundary reach 25 and 26) were set 20 feet below the elevation of the Layer 5 GHB 
elevations based on estimated downward gradients.  The elevation was adjusted during calibration and 
resulted in heads in Layer 6 set 10 feet below the heads in Layer 5, with the exception of the heads in 
the upgradient southwest GHB which are set at 8 feet below the heads in Layer 5.  


GHB cells in Layers 7 and 8 were parameterized based on potentiometric surfaces. The potentiometric 
surface established in the model domain for Layer 7 is provided as Figure 2-13. The potentiometric 
surface established for Layer 8 was based on sparse data and not provided in this report.  


The GHBs for the 2005 steady-state and 2005-2007 transient models were established using the 2014 
general head boundaries. Available data outside the model domain for 2005 and 2014 are sparse and, 
therefore, the same potentiometric surfaces outside and near the edges of the active model domain 
were used for the 2005 and 2014 models. 


3.4.2 No-Flow Boundaries 


No-flow boundaries were assigned along the perimeter of the active model domain where groundwater 
flow direction was assumed to be parallel to the model boundaries.  The no-flow boundaries in the 2014 
steady-state model were established from the respective potentiometric surface maps discussed in 
Section 2.4.1, above.   


3.4.3 River Package Boundaries 


The River Package was used to simulate groundwater and surface water exchanges along East Fork 
Armells Creek, the lower reach of Stocker Creek that is considered perennial, and between the Surge 
Pond and the groundwater flow system (Figure 3-5).  River cells for the three areas were assigned 
unique reach numbers, and the East Fork Armells Creek was further divided into multiple reaches based 
on the location of stream gages.  The different reaches facilitate quantifying model-predicted fluxes, and 
establishing surface water elevations from field measurements. 


The River Package is a head-dependent boundary condition that allows water to move into and out of 
the model cell based on the difference between the groundwater elevation and stream stage.  A 
conductance assigned to the river cell restricts the flow rate exchange.  The conductance is estimated 
by the following equation:  


Conductance = KLW/D 
Where: 


K =  H y d r a u l i c  c o n d u c t i v i t y  
L  =  L e n g t h  o f  c e l l   
W  =    Width of cell 
D  =   Riverbed Thickness 


 
Parameter specifications for the surface water bodies are included in Appendix H, and discussed 
below. 


3.4.3.1 East Fork Armells Creek 


Stream elevations from synoptic flows measured at gaging stations along East Fork Armells Creek (see 
Figure 2-1) were used to assign stage elevations within the model.  River Package cells were assigned 
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elevations by dividing the length of East Fork Armells Creek in the model domain into eight reaches, 
coincident with the location of the gaging stations.  River Package elevations were assigned at the gaging 
locations based on surveyed elevations and extrapolated between the reaches.  The gaging stations were 
used to divide East Fork Armells Creek into the following reaches: 


• Reach 0 - southwest model boundary to gaging station AR-1 (also known as the North Flume);   


• Reach 1 - from station AR-1 to AR-9;   


• Reach 2 - from station AR-9 to AR-8;  


• Reach 3 - from station AR-8 to AR-7; 


• Reach 4 – from station AR-7 to AR-6; 


• Reach 5 – from station AR-6 to AR-11; 


• Reach 6 – from station AR-11 to AR-10; and, 


• Reach 7 -from station AR-10 to the northern model boundary.   


River stage values measured in 2014 were not used in the model because the 2014 stage data were 
collected during an unusually high spring runoff, while the model simulates a period of seasonally low 
water conditions.  Instead, River Package cells were assigned stage values based on data collected during 
the May 2012 synoptic gaging event which includes the most complete and recent synoptic 
measurements completed during a relatively low water condition. 


River cell elevations were specified by extrapolating a slope between measured gage elevations for 
Reaches 1-6.  For Reach 0 and 7 the slope was specified between the measured elevation at the gage in 
that reach and an elevation from the USGS topographic map at the model domain edge.  


Stream stage values were extrapolated between AR-1 and AR-7 for Reach 1 (AR-1 to AR-9), Reach 2 
(AR-9 to AR-8), and Reach 3 (AR-8 to AR-7), because elevations were not determined at stations AR-9 
and AR-8 during the 2012 synoptic event.  River stage values for Reach 1 were further adjusted during 
calibration by flattening the gradient along the upstream portion of this reach to decrease flow out of 
and increase flow into the model along this reach.   


Assigned 2012 stage values for River Package cells were then adjusted to approximate October 2014 
levels based on the relative difference between water levels measured in well 918A in May 2012 and 
October 2012. Well 918A is adjacent to East Fork Armells Creek and therefore water level fluctuations 
in the well are considered reasonably similar to creek stage levels. 


River stage values assigned to the 2014 steady-state model range from 3,192.49 to 3,121.45 feet amsl.  
River Package cells in the 2005 steady-state model were assigned the same elevations as in the 2014 
steady-state model.  The 2005 and 2014 models use the same stage values because river elevations in 
October 2014 and October 2005 are assumed to be comparable based on comparison of hydrographs 
of wells completed in alluvium near East Fork Armells Creek.   


River Package cells in the transient model were assigned variable monthly stage elevations based on field 
measurements, where available.  Where monthly stage data were not available, stage was estimated 
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based on seasonal changes in water levels measured in well 918A, which is completed in alluvium 
adjacent to the East Fork Armells Creek. The measured water levels in 918A were interpolated using a 
cubic spline algorithm to provide daily estimates of water levels that were then averaged over each 
stress period. The monthly change in estimated water levels in well 918A was then applied to stage 
values from the steady-state models. 


Stream length was assigned based on the length of the stream extending through the cell.  The width of 
the stream in each river cell was assigned a value of 10 feet which was estimated using aerial imagery.   
Site-specific data are not available for stream bed thickness and hydraulic conductivity.  These 
parameters were assigned initial values of 1 foot/day and 25 foot/day, respectively. 


3.4.3.2 Stocker Creek 


Stocker Creek lies in the extreme northwest portion of the model domain.  Based on available aerial 
photographs, the upper reaches of the creek appear to flow intermittently, while the lower 1,000 or so 
feet appears to flow most times of most years.  Only the presumed perennial portion of the creek was 
represented in the model with River Package cells. 


River Package cell elevations for the 2005 and 2014 steady-state models were specified by extrapolating 
a slope between assigned stage elevations at the confluence with East Fork Armells Creek and the 
groundwater elevation measured in October 2014 in Alluvial well 357A.  Well 357A is completed 
adjacent to the creek at the furthest upstream point the creek is represented in the model.  Monthly 
stress period stage values for the transient model were assigned by applying the measured change in 
water level for well 357A to Stocker Creek stage values from the steady-state models. 


The simulated stream length parameter for each cell was assigned based on the length of the stream 
extending through the cell.  The width of the stream in each river cell was assigned a value of 3 feet, 
which was estimated from aerial photographs.  Site-specific data are not available for streambed 
thickness and hydraulic conductivity.  These parameters were adjusted during the transient calibration 
and are assigned values of 1 foot and 1 foot/day, respectively. 


3.4.3.3 Surge Pond 


The Surge Pond was also simulated using the River Package (Figure 3-5).  Cells representing the Surge 
Pond were assigned stage elevations based on elevations measured at times of year similar to each 
model period (Appendix C). The surface water in the Surge Pond was assigned an elevation of 
3,282.64 feet amsl in the 2014 steady-state model and an elevation of 3,283.39 feet amsl in the 2005 
steady-state model.  The surge pond elevation in the 2005-2007 transient model was varied for each 
stress period based on the average daily Surge Pond elevation estimated during each time period.  The 
width and length of the River Package cells was based on the model cell dimensions.  The bottom 
elevation of the River Package cells in the Surge Pond was extracted from a USGS digital elevation 
model (DEM) of the original ground surface.  Site-specific data are not available for streambed thickness 
and hydraulic conductivity, but are area assigned based on estimates of 1 foot/day and 25 feet/day, 
respectively. 


 







Talen Energy SOEP & STEP Area Groundwater Model Update 


NewFields  March 2016 44 


3.4.4 Barriers 


MODFLOW’s Hydraulic Flow Barrier (HFB) package was used to simulate the grout curtain in the STEP 
Main Dam and the Surge Pond Dam. This package implicitly represents a narrow (relative to the width 
of a model cell) feature in between model cells with a lower hydraulic conductivity than the adjacent 
model cells. The model code calculates the total conductance between the adjacent model cells with the 
user-specified width and hydraulic conductivity of the barrier feature, and the widths and hydraulic 
conductivities of the adjacent model cells. The grout curtain is represented as it was in the previous 
model with HFB features placed on both the upgradient and downgradient sides of the model cells 
coincident with the axis of the STEP Main Dam in Layers 2 through 5, based on design drawings. These 
HFB features are assigned a thickness of 5 feet and a hydraulic conductivity of 0.1 feet/day. For the Surge 
Pond Dam, the HFB features are assigned in Layers 2 through 3 with a thickness of 35 feet and a 
hydraulic conductivity of 1x10-2 feet/day. 


3.4.5 Wells 


Groundwater capture wells and water supply wells were represented using the Fracture-Well (FWL5) 
Package. The FWL5 Package is capable of representing wells that are screened across more than one 
model layer and calculates a single simulated water level in the borehole. These capabilities allow for 
more accurate simulation of wells with well screens that penetrate multiple layers.  


Use of the FWL5 package can cause numerical instability but it has several characteristics that the 
standard Well Package does not have, including:  


(1) The well pumping rates are automatically allocated between layers penetrated by the well 
screen.  Assigned rates are based on the simulated water level in the FWL5 well, the simulated 
water level in each screened model cell layer, and the thicknesses and hydraulic conductivities of 
each screened model cell layer;  


(2) When the level in the well drops below the bottom of the layer, the pumping rates are 
automatically reallocated to lower layers; and  


(3) If the water level drops below the pumping level, the flow rate is decreased until the pumping 
level is maintained.   


Locations of active pumping wells are shown on Figure 3-8 (2005 steady-state model), Figure 3-9 
(2005-2007 transient model), and Figure 3-10 (2014 steady-state model). Table 2-13 lists capture 
wells and their assigned pumping rates for the 2005 and 2014 steady-state models. Appendix I lists 
capture wells and pumping rates for the 2005-2007 transient model as well as the 2005 and 2014 steady-
state models.   


As discussed in Section 2.6.6, steady-state pumping rates for wells are generally set at 75 percent of 
reported pumping rates for July, August, and September of 2005 and 2014, with some exceptions. 
Reported pumping rates for several wells in two different areas below the STEP Main Dam increased 
appreciably starting in about January 2012, including 987D, 906D, 984D, 905D, 911D, 380D, 968D, 
960D, and 961D.  Analysis of the records indicates that water levels in these wells did not change 
appreciably in response to the reported higher pumping rates.  Discussions with Hydrometrics indicated 
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the discrepancy may be due to a change in measurement methods, and that historic reported pumping 
rates were likely to be more representative of pumping rates after 2012 for these wells. To estimate a 
representative pumping rate for these anomalous wells, average rates were calculated from measured 
rates between January 2009 and December 2011, which is a period of relatively stable pumping rates.  


Additional adjustments were made to simulated pumping rates for the 2014 steady-state model for wells 
2024D, 991A, 993D, and 994A. Well 2024D was set to 75 percent of the average monthly pumping rate 
for September 2014 because the well was not pumping in July and August 2014.  Pumping rates in well 
991A, 993D, and 994A were all adjusted to 0 gpm because these wells were not pumped in September 
2014, and only intermittently pumped in October 2014.  


Monthly pumping rates in the transient model were set at 75 percent of the measured pumping rates for 
each month simulated.  Transient model pumping wells and assigned rates are included in Appendix I. 


3.4.6 Drains 


The STEP Main Dam Toe Drain is represented in Layers 2 through 4 using the MODFLOW Drain 
Package, the same as in the previous model.  The locations of the Drain Package cells in the model are 
shown on Figure 3-5 (Layer 2) and Figure 3-6 (Layer 3 and 4). Elevations for Drain cells were 
established based on design drawings (Bechtel, 1979) and were not modified from the previous versions 
of the model.  


3.4.7 Recharge 


Multiple recharge zones were established throughout the model domain to simulate background areal 
recharge from precipitation and seepage from water storage and process ponds. Recharge zones 
specified in the model are shown on Figure 3-11. 


Recharge was assigned to the model using the MODFLOW Recharge Package. In the model, Recharge 
Package cells were assigned values representing net recharge (infiltration – evapotranspiration). 
Recharge areas were assigned rates based on the conceptual model (Section 2.6.3), and are 
summarized below. 


3.4.7.1 Areal Recharge 


Areal recharge to the model represents net infiltration or deep percolation (precipitation minus 
evapotranspiration and runoff) for areas not occupied by ponds. These areas include general background 
and also surface exposures of clinker. The distribution of areal recharge is shown on Figure 3-11.  
Areal recharge zones were assigned rates based on the conceptual model (Section 2.6.3). 


Initially, background recharge was set at 1.5 percent of annual recharge for the steady-state models, and 
1.5 percent of monthly precipitation for each monthly stress period for the 2005-2007 transient model.  
Recharge at exposures of clinker was set at 7 percent of annual recharge for the steady-state models, 
and 7 percent of monthly precipitation for each monthly stress period for the 2005-2007 transient 
model. Recharge estimates for the 2005 steady-state and 2005-2007 transient models were adjusted 
during calibration.  
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Final background and clinker recharge rates assigned in the model are based on the conceptual model 
water balance (Section 2.6) as follows: 


• 2005 Steady-State Model: 


o Background: 0.26 inch/year (approximately 1.35 percent of average annual precipitation). 


o Clinker: 0.79 inch/year (approximately 4 percent of average annual precipitation). 


• The 2005-2007 Transient Model: 


o Background: constant rate of 0.22 inch/year, (approximately 1.5 percent of the average 
precipitation for the transient period). 


o Clinker: constant rate of 0.79 inch/year (approximately 5.3 percent of the average 
precipitation for the transient period). 


• 2014 Steady-State Model: 


o Background: 0.32 inch/year (approximately 1.5 percent of average annual precipitation). 


o Clinker: 1.49 inch/year (approximately 7 percent of average annual precipitation). 


3.4.7.2 Stage I and II Pond Seepage 


Net Infiltration through fly ash in SOEP and seepage of water from STEP were simulated using the 
Recharge Package. Seepage from the following ponds (described in Section 2.3.5 and Section 2.6.2) 
were assigned different recharge zones: (1) Cell E, (2) Cell A, (3) Old Clearwell, (4) Evaporation Pad, (5) 
Cell B/New Clearwell, and (6) Cell D.  The areas of recharge zones reflecting pond seepage, shown on 
Figure 3-11, were created by delineating the surface area of the pond using aerial photographs.  


Initial recharge estimates were assigned to the model based on water budget estimates (Section 2.6) 
and were adjusted during calibration.  Final calibrated recharge rates for the SOEP and STEP ponds are 
discussed in Section 4.0. 


Cell B, Cell D and the Passive Evaporation System north of Cell A were constructed between the 2005 
and 2014 steady-state simulated periods. Recharge for zones representing these features were assigned 
background rates in the 2005 simulation. 


3.5 AQUIFER PARAMETERS 


Aquifer parameters assigned in the model consist of hydraulic conductivity, aquifer storage, and effective 
porosity.  Parameter values were assigned to model cells based on the hydrostratigraphy of the 
subsurface delineated for the conceptual model described in Section 2.1.3.   


3.5.1 Hydraulic Conductivity 


Horizontal hydraulic conductivity (Kh) zones were developed using information obtained from lithologic 
logs, literature values, aquifer tests, and observed groundwater flow patterns. Geometric mean hydraulic 
conductivity values from field tests collected for the various hydrostratigraphic units and summarized in 
Section 2.1.4 were assigned to the various hydrostratigraphic units in the model as initial estimates. 
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Zones of higher hydraulic conductivity were assigned to alluvium and sandstone bedrock; zones of lower 
hydraulic conductivity were assigned to finer-grained bedrock (e.g., siltstone and claystone).     


The vertical hydraulic conductivity (Kv) of sedimentary rocks and unconsolidated deposits are generally 
less than the horizontal hydraulic conductivity. This phenomenon is caused by the original sediments 
being deposited in horizontal layers and vertical compaction of sediments by the weight of overlying 
deposits. Vertical hydraulic conductivity is commonly expressed as the ratio of horizontal to vertical 
hydraulic conductivity (Kh:Kv).  Initial model values for the Kh:Kv ratio were set at ranges between 10:1 
and 100:1 based on the hydrostratigraphic unit.   


Hydraulic conductivity zones representing lithologic units were further subdivided during calibration and 
the values assigned to these zones were adjusted within the measured ranges in order to meet 
calibration goals.  The final calibrated hydraulic conductivity is described in Section 4.0. 


3.5.2 Aquifer Storage  


Steady-state simulations do not involve aquifer storage parameters. For transient groundwater flow 
simulations, the movement of groundwater to and from storage in aquifer materials must be considered.  
Storage of groundwater in aquifer materials takes two forms: (1) specific yield is a property of 
unconfined aquifers, and (2) storativity is a property of confined aquifers. 


Specific yield represents the drainable portion of porosity at the water table. Specific yield, values 
assigned to the model were based on material properties described in the available well logs and on 
reported literature values.  Specific yield from the literature for various geologic material include the 
following: 


• Gravelly Sand: 0.2-0.35 (Fetter, 1994); 


• Silt: 0.03-0.19 (Fetter, 1994); 


• Clay: 0-0.05 (Fetter, 1994); and 


• Siltstone: 0.009-0.327 (Morris and Johnson, 1967). 


 


Specific storage represents the volume of water removed from a unit volume of aquifer material per unit 
decline in groundwater hydraulic head due to expansion of the matrix of grains in a sedimentary rock or 
unconsolidated deposits from the release of groundwater pressure. Storativity of confined aquifers is 
0.005 or less (Fetter 1994). 


Initial values of specific yield and storativity were assigned to each hydraulic conductivity zone and 
adjusted during calibration.  The calibrated storage parameters are described in Section 4.0. 


3.5.3 Effective Porosity 


Particle tracking (presented in Section 6.0) requires assignment of effective porosity values.  The range 
of values for effective porosity based on literature for the various lithologic units are presented in Table 
3-1.  The calibrated parameters are described in Section 4.0. 
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Table 3-1.  Summary of Effective Porosity Values from Literature 
 Effective 


Porosity 
Range 


Effective Porosity Reference 


Gravelly Sand 0.2-0.35 Domenico & Schwartz (1990) 
Silt 0.01-0.3 Domenico & Schwartz (1990) 


Clay 0.01-0.2 Domenico & Schwartz (1990) 
Siltstone 0.01-0.35 Domenico & Schwartz (1990) 


Coal 0.008-0.094 Brown and Parizek (1971) 
Sandstone and 


siltstone 0.01-0.4 Domenico & Schwartz (1990) 


3.6 MODEL CHANGES SUMMARY 


The conceptual model described in Section 2.0 provides the foundation for the development and 
parameterization of the current SOEP and STEP numerical model. The development of the current 
SOEP and STEP model was performed using the previous SOEP and STEP model documented 
(NewFields, 2014) and applying refinements based on the updated conceptual model as discussed in 
Section 2.0. The primary changes incorporated in the current SOEP and STEP model include the 
following: 


• Domain: The model domain was expanded to the north of Stocker Creek and to the east side 
of East Fork Armells Creek; 


• Layer Elevations: As described in Section 3.3, model layer elevations were adjusted in several 
portions of the model based on lithologic contacts from well logs for new wells installed since 
2010 and to better represent hydrostratigraphy and hydraulic communication as within a 
sandstone layer hosting capture well 958D; 


• Recharge: Additional recharge zones were added to represent the Evaporation Pad (located at 
the just north of Cell A), Cell D, and Clinker outcrops;  


• General Head Boundaries: GHB Package cells were added to Layer 5 and 6 to represent 
underflow flowing into and out of the model domain; 


• Pumping Rates: Pumping rates were adjusted to reflect new estimates of pumping rates;  


• Pumping Wells: Additional pumping wells were added to the model to reflect expansion of the 
capture system between 2010 and October 2014; 


• Calibration Data: The model was calibrated to new data sets (including new pumping test 
results), and datasets were revised to represent October 2005 and 2014 steady-state 
conditions; and 


• East Fork Armells Creek Alluvium: Alluvium along the creek was changed to be simulated as a 
fine-grained sediments overlying and coarse-grained sand and gravel. 
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4.0 MODEL CALIBRATION 


Model calibration involves finding a combination of boundary conditions, input parameters, and stresses 
that generate head and flux values throughout the model that match field-measured head and flux values 
and achieve the calibration goals, as outlined below.  Groundwater model development and calibration 
were conducted in general accordance with standard industry practices, such as described in Anderson 
et al. (2015). 


Following refinement of the model framework and boundary conditions and assignment of initial input 
parameters (Section 3.0), the model was calibrated to provide confidence in its ability to simulate 
groundwater flow under different conditions and to meet project objectives.  The calibration process 
required first establishing a set of calibration targets and goals.  Model inputs were then adjusted 
iteratively within appropriate ranges based on measured data to achieve a reasonable match between 
observed and simulated target values.  The quality of the match was judged using both quantitative and 
qualitative methods.  


The model calibration process involved adjusting uncertain input parameters within reasonable ranges to 
reduce the difference between measured and simulated target values.  It is noted that achieving 
calibration does not guarantee the set of input parameters selected is unique and that other plausible 
inputs would not achieve similar calibration results.  However, calibration and verification of the model 
to several independent and different sets of both steady-state and transient target data increase 
confidence in the model’s capability to simulate groundwater flow under a variety of aquifer conditions. 


4.1 DEVELOPMENT OF CALIBRATION TARGETS AND DATA SETS 


Both qualitative and quantitative targets were developed as part of the calibration process.  Qualitative 
targets include potentiometric surface maps that were developed based on measured groundwater 
elevations, hydrographs of groundwater elevations over time, and time-drawdown plots from aquifer 
tests.  


Quantitative targets used to calibrate the model include measured water levels, estimated underflow 
into and out of the model domain, and net gains and losses in East Fork Armells Creek.  The following 
independent steady-state and transient hydrologic data sets were used to establish calibration targets: 


• Heads and fluxes for the period of October 2005 (Steady-State); 


• Pumping Tests conducted at wells 958D and 966A (Transient); 


• Time variant heads and fluxes measured between November 2005 and December 2007 
(Transient); and 


• Heads and fluxes for the period of October 2014. Head targets were supplemented with 
additional groundwater level data measured at other times to provide greater spatial coverage 
(Steady-State).  
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4.1.1 2005 Steady-State Calibration Data Set 


Head targets for the 2005 steady-state model were established from water levels measured primarily in 
October 2005.  Groundwater elevations measured in selected wells during other periods were included 
to provide additional spatial coverage for calibration.  A total of 44 head targets were used in the 2005 
steady-state model, which are listed in Appendix J.  


Some potential target wells are screened across multiple layers. Data from wells constructed in this 
fashion were problematic because downward gradients simulated by the model often created head 
differences as much as 10 feet between the layers. For this reason most wells screened across multiple 
layers were not used as targets due to the large variations in heads between the layers and the 
uncertainty regarding vertical interpolation.   


Estimate fluxes in the water budget for October 2005 (Table 2-6) were used as flux targets for the 
2005 steady-state model.  The water budget includes estimates of groundwater underflow, pond 
seepage, background areal recharge, groundwater extraction (from drains and wells), and net flow loss 
and gain estimates between East Fork Armells Creek and Stocker Creek and the groundwater system.   


In addition to the target head and flux data, the 2005 potentiometric surfaces discussed in Section 
2.4.1 were used to qualitatively evaluate model calibration based on the observed closeness of fit 
between simulated and observed potentiometric surfaces maps. 


4.1.2 Transient Calibration to Aquifer Test Data 


Two pumping tests performed at the site were simulated using the transient model in order to provide 
a check on the ability of the model to replicate groundwater responses under conditions different from 
the steady-state and transient models.  Several pumping tests have been performed in the SOEP and 
STEP area, as summarized in Section 2.1.4, and all of these tests were evaluated as potential calibration 
targets.  Aquifer test results were selected for calibration based on the test well location, reliability of 
the pumping test data, and availability of observation well data, which are often more representative of 
head values in the aquifer than those measured in the pumping well.   


Pumping tests were excluded from modeling consideration if: 1) the test was a single-well test; 2) 
observation wells were screened over multiple model layers; 3) significant drawdown was not observed 
in observation wells, or 4) the data appear anomalous.  Pumping tests conducted at wells 2024D and 
PW704D-2 were initially simulated, but ultimately not used for calibration due to uncertainty in 
measured pumping rates and inconsistencies in aquifer test results.  


Aquifer tests performed on wells 958D and 966A were used for transient calibration, as discussed 
below. 


Well 958D 


Well 958D is located on the dike between the Cell A and Cell E (Figure 2-1).  Wells 975D and 902D 
located approximately 1,510 and 1,240 feet north of 958D, respectively were used as observation wells 
during the pumping test. A transient simulation of the pumping test was performed using one stress 
period representing the pumping period from May 21 to May 31, 2010. Pumping of well 958D was 
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simulated at 5.9 gallons per minute (gpm).  Wells 975D and 902D were used as targets for the transient 
calibration and simulated drawdown over time was recorded and compared to plots of measured 
drawdown from the test.  


Well 966A 


Well 966A is located within the footprint of the SOEP (Figure 2-1) and is completed beneath Fly Ash 
in alluvium and upper few feet of bedrock.  Observation well data for two wells (946 and 976P located 
approximately 15 feet and 10 feet from well 966A, respectively) were available for the well 966A 
pumping test.  Well 946 is screened in the alluvium beneath the Fly Ash and well 976P is screened 
vertically above 966A in the Fly Ash.  A transient simulation of the pumping test was performed with 
966A pumped for 3.9 days at a constant rate of 2.5 gpm.  Wells 946 and 976P were used as targets for 
the transient calibration and simulated drawdown over time was recorded and compared to plots of 
measured drawdown from the test. 


4.1.3 November 2005 – December 2007 Transient Calibration Data Set 


The transient calibration period includes the time when pumping of several groundwater capture wells 
was initiated (including 960D, 961D, 963D, 968D, and 970D, located in a line approximately 500 feet 
downgradient of the STEP Main Dam, Figure 2-37) and also when a breach of the STEP Clearwell liner 
occurred followed by subsequent repair of the breach.  The calibration data set for the 2005-2007 
transient model included head targets from measured water levels obtained from November 2005 
through December 2007.  The data set was matched qualitatively by comparing measured and simulated 
hydrographs at monitoring points for the time period covered by the model.   


A total of 87 target locations with a total of 994 target head values were used in the 2005-2007 
transient model for calibration.  Two additional target locations (wells 361D and 362D) were used for 
qualitative calibration of the transient model, although these wells are screened in-between layers 
exhibiting a steep vertical hydraulic gradient.  These wells were not used for quantitative calibration for 
the steady-state calibration models.  


4.1.4 2014 Steady-State Calibration Data Set 


The head targets for the 2014 steady-state model were established from water levels measured 
primarily in October 2014.  The water level data set was taken from a time which exhibited relatively 
low precipitation and fairly stable groundwater elevations when transient stresses were at a minimum.  
A comprehensive synoptic groundwater level data set from October 2014 was used to develop a 
calibration data set representative of that time frame.  The head target data set was augmented with 
additional groundwater level data measured at other times in 2014 to provide greater spatial coverage.  
A total of 116 head targets were used in the 2014 steady-state model.  As with the 2005 calibration data 
set, most wells screened across multiple layer were not used as targets.  Appendix K presents the 
observed head targets and the dates of the measurement. 


The calculated fluxes associated with the water budget for October 2014 (Table 2-6) were used as flux 
targets for the 2014 steady-state model.  The water balance included estimates of groundwater 
underflow, pond seepage, background areal recharge, groundwater extraction (from drains and wells), 
and net flow loss and gain estimates between East Fork Armells Creek and Stocker Creek and the 
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groundwater system.  A description of the components of water balance for October 2014 is discussed 
in Section 2.6.  


In addition to the target head and flux data, the 2014 potentiometric surfaces discussed in Section 
2.4.1 were used to visually calibrate the observed closeness of fit between simulated and observed 
potentiometric maps.  


4.1.5 Calibration Goals 


A set of both quantitative and qualitative criteria was established as goals to assess how well the model 
was calibrated.  Statistics of calibration residuals, or the difference between the model simulated and the 
observed target values, for each head target were used as goals, along with boundary fluxes and 
qualitative measures.  Steady-state and transient goals for the steady-state models are summarized 
below. 


Steady-State Model Goals  


• The absolute residual mean for head targets (average absolute value of the difference between 
simulated and target head values) should be less than 2.0 feet (Quantitative); 


• The residual mean for head targets (average difference between simulated and target head 
values) should be close to zero (Quantitative); 


• The residual standard deviation divided by the range in head values should be less 5 percent 
(Quantitative); 


• The absolute value of residuals  should be ≤ 5 feet (Quantitative); 


• Simulated groundwater flux into and out of the model along East Fork Armells Creek should be 
within the range of flux estimated as part of the conceptual model water balance (Quantitative); 
and 


• Visual observations should reveal that the simulated and observed potentiometric maps are a 
close fit (Qualitative) taking into account the spatial distribution of observed data points used to 
develop the potentiometric surface maps.  


Transient Model Goals 


• Residual statistics should fall within criteria established for steady-state calibration described 
above (Quantitative); and 


• Hydrographs of simulated groundwater elevations vs. time and drawdown vs. time should match 
those based on field-measured values in timing and magnitude of water level changes 
(Qualitative). 


4.2 CALIBRATION PROCESS AND RESULTS 


During calibration, different input parameters are varied iteratively within a plausible range of values to 
minimize residuals, which are the difference between simulated and target values.  Calibration was 
achieved using both manual and automated techniques to vary input parameters based on field 
measurements and literature values described in Section 2.0.  Results of each calibration simulation 
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were then evaluated to determine if the input parameter adjusted during that run achieved a better or 
worse match to calibration targets.  Calibration results were evaluated using both quantitative and 
qualitative methods and completed iteratively between the transient and steady-state models.  Residuals 
and residual statistics were calculated after each model run and used as a measure of the overall match 
between simulated and observed conditions.  


As discussed above, qualitative methods applied to the calibration process included visually comparing 
potentiometric surface maps or hydrographs generated by the model to those based on target values.  
The quality of the match through application of these comparisons was then judged by the modeler 
(Anderson et al., 2015).  


More emphasis was placed on evaluating measured heads and measured stream gains and losses and 
pond seepage during calibration than on estimated fluxes, such as groundwater underflow. Changes 
made to non-transient inputs that improved calibration statistics in one of the four calibration schemes 
were subsequently applied to the model for use in the other three calibrations.  If the changes improved 
calibration in all schemes evaluated, the changes were retained and the calibration process continued. 
Particle tracking was performed intermittently to confirm particles released in the pond area 
(contaminant source area) traveled to areas of known contamination and did not travel to areas known 
to be free of contaminants. 


Parameter Estimation (PEST) techniques (Doherty, 2005) were used to help with automated calibration.  
PEST allows the modeler to test the best combination of a range of values for a single parameter or 
multiple parameters based on the assigned range of values.  PEST uses quantitative statistics to evaluate 
the best combination of parameters while all other parameters in the model remain the same. When 
PEST was applied in one of the models on a single or set of parameters and revised values were shown 
to be preferable, these values were tested in the other models and retained if changes improved 
calibration in all schemes evaluated.   


Input parameters that were varied during calibration (listed in order of priority to model calibration) 
were as follows: 


• Hydraulic Conductivity (varied within ranges described for each lithostratigraphic unit [See 
Section 2.1.4]); 


• Pond Seepage (varied within ranges estimated in the water balance discussion [see 
Section2.6]); 


• Background Recharge (varied within estimated range provided in the water balance discussion 
[see Section2.6]); 


• Conductance of Head-Dependent Boundaries (varied with changes for the assigned hydraulic 
conductivity of the adjacent cell); 


• Storage (only adjusted in transient calibration) (varied within ranges reported from aquifer tests 
[Appendix A] and literature values for similar lithologies); and 


• Stage in the East Fork Armells Creek. 
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The most frequently adjusted parameter during steady-state calibration was hydraulic conductivity.  
Seepage rates for single-lined STEP cells (A, C, and Old Clearwell) were also frequently adjusted within 
reasonable ranges.  Elevations of river cells were initially assigned as discussed in Section 3.4. River 
stage values for Reach 1 were adjusted during calibration by flattening the gradient along the upstream 
portion of this reach to decrease flow out of and increase flow into the model along this reach (see 
Section 4.2.5.2 below). During transient calibration, recharge rates and storage parameters were 
adjusted most frequently with fewer adjustments to hydraulic conductivities other than adjustments 
made as a result of steady-state calibration.  Particle-tracking was periodically performed to check the 
match between simulated and observed movement of process pond-affected groundwater. 


4.2.1 Calibrated Parameter Distributions 


This section describes the distribution of parameters that remain constant in all model calibrations 
periods.  The distribution of recharge, which varies for each calibration period, is described in Sections 
4.2.3, 4.2.4, and 4.2.5 below.  


Figure 4-1 through Figure 4-7 show the final calibrated distribution of horizontal hydraulic 
conductivity zones for Layers 2 through 8, respectively.  Appendix L presents the horizontal and 
vertical hydraulic conductivity values and corresponding lithologic unit for each of these zones.  
Calibrated hydraulic conductivity values are the same for all model calibration periods.  Final calibrated 
hydraulic conductivity values generally fall within the estimated range of values for the corresponding 
hydrostratigraphic units described in Section 2.0, as summarized in Table 4-1. 


Figure 4-1 through Figure 4-7 present the simulated horizontal hydraulic conductivity (Kh) in model 
Layers 2 through 8, respectively. The associated values and lithologies are presented in Appendix L.  


Table 4-1.  Final Calibrated and Measured Horizontal Hydraulic Conductivity Values 


 
Aquifer Material 


Calibrated Horizontal Hydraulic 
Conductivity of Zones 


Representing Various Aquifer 
Materials 


Hydraulic Conductivity as 
Summarized in Table 2 


Min  Max 
Geometric 


Mean* Min  Max 
Geometric 


Mean 
Alluvium 2 20 8.34 5 200 29.3 


Fine Grained 
Alluvium/Colluvium 0.004 7 0.59 0.1 1 0.37 


Interburden 0.02 1 0.20 0.1 2 0.45 
McKay Coal 1 15 4.48 1 3 1.72 
Sub-McKay 0.1 4 0.84 0.1 30 0.61 


* This is the geometric mean of the zone values used to represent this material in the model.  It is not weighted spatially.   


Ratios of horizontal to vertical hydraulic conductivity (Kh:Kv) in the model vary considerably.  The Kh:Kv 


ratios used in most of the model range from 1,000:1 in unconsolidated sedimentary deposits (e.g., 
alluvium) to 500,000:1 for deeper bedrock, although there are some areas of the model where the ratio 
is as low as 1:1.  The Kh:Kv ratios incorporated into the model are typically supported by literature 
values. For example, Todd (1980) reported Kh:Kv can range from 10:1 to 1,000:1 in alluvium. Anisotropy 
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ratios of shales can range from 50:1 to 5,000:1 depending on the scale measured (Cosan et al., 1994), 
and are also reported to range from 1,220:1 (formations with thick and frequent shales) to 100:1 
(sandstone formations with short thin and frequent shales; Burton and Wood, 2013). 


In the Fort Union Formation, vertical anisotropy is greatly influenced by bedding planes and the 
sedimentary processes that formed interfingered sandstone, shale, mudstone and coal strata. The Kv of a 
given section of the Fort Union Formation is primarily controlled by the units in that section with the 
lowest Kv and its degree of lateral continuity, whereas the Kh will be controlled by the higher permeable 
units. Nicklin Earth and Water (2014) estimated Kh:Kv in some of the Fort Union interbedded sandstone 
and mudstone units of as high as 2,000,000:1. However the presence of vertical fractures can greatly 
influence the anisotropy of the bedrock layers and reduce the Kh:Kv ratio. 


Vertical anisotropy will typically vary between different hydrostratigraphic units. The Sub-McKay units 
have a range of Kh, dictated by whether there are greater amounts of sandstone or shale/mudstone. It 
was necessary to assign lower Kv in order to match measured vertical hydraulic gradients between the 
shallow and deep Sub-McKay.  The steep vertical gradients may be explained by the presence of thicker, 
more continuous low permeability layers (shale/mudstone) in the deeper Sub-McKay and thicker more 
continuous packages of sandstone in the shallower Sub-McKay. 


Calibrated storage values for the transient model (Table 4-2) are within estimated ranges of values (see 
Section 3.5).  Final calibrated storage values applied are the same for all model calibration periods. 
During calibration of the groundwater model, bedrock and alluvium were assigned specific yield values of 
1 percent and 14 percent, respectively.  During the transient calibration the specific yield of alluvium in 
the drainage located in the vicinity of well 977A, and beneath a portion of the Surge Pond, was lowered 
to 2 percent to achieve a better match to hydrographs for wells in those areas.  Fly Ash in the Stage I 
Pond was assigned a specific yield of 2.5 percent. 


Both bedrock and alluvium were assigned specific storage values of 5x10-5 and 5x10-4, respectively.  Fly 
ash in the Stage I Pond was assigned a specific storage of 1x10-4.  Specific storage was reduced to 5x10-6 
near wells 969D and EAP-411 during transient calibration to better match the pumping response in 
those wells.  In the area of well 966A, the specific storage was reduced to 5x10-6 to better reflect the 
results of the pumping test conducted at that location.  During calibration specific storage in two zones 
in Layer 6 near well 958D were adjusted were reduced to 7x10-7 and 3x10-6 to achieve a better match 
to heads. 


Table 4-2.  Final Calibrated Storage Parameter Values 


Unit Specific Storage    
(unitless) 


Specific Yield 
(unitless) 


Alluvium 5 x 10-4 2-14% 
Fly Ash 1 x 10-4 2.5% 
Bedrock 5 x 10-5- 7 x 10-7 1-10% 
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As described in Section 3.4.3, the conductance is calculated from the stream width, length, hydraulic 
conductivity, and thickness.  A uniform hydraulic conductivity and streambed thickness were used for 
streambed conductance were used.  Streambed thickness for both streams is estimated to be 1 foot. 
The calibrated hydraulic conductivity of the streambed in each river cell in East Fork Armells Creek and 
Stocker Creek is 50 feet/day and 1 foot/day, respectively.  


The River Package conductance for cells simulating the Surge Pond was adjusted during model 
calibration until there was a reasonable match with estimated seepage rates (Table 2-6, Section 2.6).  
The length and width of the conductance term are fixed.  The thickness and hydraulic conductivity of 
the bed are unknown.  The final calibrated value of the hydraulic conductivity divided by the thickness of 
the lakebed is 25 day-1.  This value of this portion of the conductance term was applied to all cells in all 
model calibration periods. 


The calibrated hydraulic conductivity of the drain cells representing the toe drain at the STEP Main Dam 
is specified in the model at 100 feet/day.  Calibrated hydraulic conductivities for the GHBs are the same 
as the hydraulic conductivity of the surrounding aquifer materials.  The calibrated drain cell and GHB 
hydraulic conductivity developed were applied to all model calibration periods. 


4.2.2 2005 Steady State Calibration 


A total of 28 pumping wells were simulated as actively pumping in the 2005 steady-state model.  The 
pumping rates for these wells were established as the average pumping rate for August-October 2014, 
of 2005 as presented in Section 2.6.6.  Table 2-13 summarizes the pumping rates used in the model.   


Recharge rates used in the 2005 steady-state model are presented on Figure 4-8.  The rates ranged 
from 6 x 10-5 to 8.18 x 10-4 feet/day.  These rates, applied within the recharge zones shown on Figure 
4-8, resulted in an inflow within the range of estimated inflow for background recharge and pond 
seepage. 


Appendix J contains calibration statistics resulting from the 2005 steady-state model, based on 44 head 
targets.  All head target statistics and the other general components of the water balance met the 
steady-state model calibration goals. Further, visual comparison of the simulated and observed 
potentiometric maps show that, in general, groundwater flow directions and gradients were similar. 


4.2.2.1 2005 Calibration to Head Data 


The calculated residual mean of target head values for all target wells was -0.63.  A small residual mean 
indicates model heads are not biased too high or too low (Anderson et al., 2015).  The absolute residual 
mean of the target head values was 1.81 feet, which meets the calibration goals of less than 2 feet.  The 
residual standard deviation divided by the range of observed heads is 1.3 percent.  Many practitioners 
believe this statistic should be less than 10 percent and the calibration goal was less than 5 percent.  The 
maximum residual was 4.65 feet and the minimum residual was -4.83 feet, which is within the goal of ± 5 
feet.  Figure 4-9 is a plot showing simulate vs. observed target values that are evenly distributed around 
a 1:1 line, demonstrating there is no groundwater elevation bias (Anderson et al, 2015) and that the 
model is well-calibrated.  


Figure 4-10 through Figure 4-16 are maps showing the simulated potentiometric surfaces for Layers 
2 through 8, for the 2005 steady-state calibration.  Visual comparison of the computed potentiometric 
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contours to those based on field measurements (Figure 2-8 through Figure 2-10) indicates a good 
match between simulated and observed heads and gradients with only slight variations visible between 
the observed and simulated potentiometric surfaces. For example, the observed and simulated shallow 
potentiometric surfaces vary slightly in flow direction and gradient in the west central portion of the 
model.  However, the observed groundwater elevations in this area are sparse and hence flow 
directions and gradients based on observed data are somewhat uncertain.  Simulated groundwater 
elevation contours for Layer 5 match the potentiometric surface contours based on target values 
relatively well (Figure 2-9). 


Residuals at each target location are illustrated on Figure 4-10 through Figure 4-16, with positive 
(blue) values indicating the simulated head is less than the observed head and negative (red) values 
indicating the simulated head is greater than the measured value.  In most areas positive and negative 
residuals shown on these figures are randomly distributed without large areas of spatial bias.  Figures 
4-10 and 4-14 indicate that the 2005 simulation over-predicts heads east of the SOEP Dam in Layer 2, 
on the north and west side of the SOEP in Layer 4, and north and east of the STEP Main Dam in Layer 
5, respectively.   


Table 4-3 presents residual statistics by layer.  Calibration statistics indicate that some model layers 
exhibit some spatial bias. Bias refers to the tendency to over- or under-estimate the value. Negative 
mean residual values indicate the heads are biased high and positive residuals indicate heads are biased 
low. Based on mean residuals, Layers 2, 4, 5, have slightly over-estimated groundwater elevations, while 
Layers 3 are slightly underestimated. 


Table 4-3.  2005 Calibration Statistics by Layer 
Layer Absolute Residual Mean Residual Mean 
Layer 2 1.50 -1.50 
Layer 3 1.63 0.77 
Layer 4 1.65 -0.95 
Layer 5 1.83 -1.75 
Layer 7 3.19 1.94 


* Layers 6 and 8 only have one target 


4.2.2.2 2005 Calibration to Flux Data 


The components of the 2005 steady-state water balance were compared to the components of the 
estimated water budget to ensure the model simulation incorporated the appropriate rates of flux.  
Table 4-4 presents the estimated water balance along with the corresponding simulated water balance.  
All the simulated flux values fall within the estimated ranges with the exception of discharge to Stocker 
Creek, which is slightly under predicted but close to the calculated minimum.  Appendix M contains 
the groundwater model water balance resulting from the calibrated 2005 steady-state model. 


East Fork Armells Creek gains and losses were not measured in 2005 during the simulated time period 
and, therefore simulated gains and losses in the creek were not used as a basis for calibration for the 
2005 model. Table 4-5 presents the 2005 steady state simulated flux from groundwater to East Fork 
Armells Creek. 
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Table 4-4.  Summary of Estimated and Simulated Water Balance for 2005 


 


2004-2005  Simulated Groundwater Balance  


Min 
(ft3/d) 


Max 
(ft3/d) 


Estimate 
(ft3/d) 


Min 
(gpm) 


Max 
(gpm) 


 Estimate 
(gpm) Simulated (ft3/d) Simulated (gpm) 


Inflows 
Underflow In              


1,566  
      


4,039,233  
            


73,362  
                 
8  


        
20,982  


             
381 468 52,206 271 


Surge Pond Seepage 5,103 51,031 16,137 27 265 84 13,500 70 


Infiltrating Background 
Recharge 8,522 14,203 11,362 44 74 59 10,232 53 


Infiltrating Clinker 
Recharge 1,014 7,095 4,054 5 37 21 1,949 10 


SOEP Infiltrating 
Recharge 2,493 4,155 3,324 13 22 17 2,537 13 


STEP Pond Seepage  2,127   4,418   3,273   11   23   17  2,598 14 


Total IN            
20,825  


     
4,120,134  


         
111,512  


             
108  


        
21,402  


             
579  83,023 432 


Outflows  


Underflow Out                 
664  


        
400,356  


            
57,535  


                 
3  


          
2,080  


             
299  51,230 266 


Discharge to East Fork 
Armells Creek 2,588 12,213 7,401 13 63 38 8,179 43 


Discharge to Stocker 
Creek 295 2,951 1,623 2 15 8 172 1 


Groundwater 
Extraction 13,926 27,852 20,889 72 145 109 23,153 120 


Total OUT 18,491 445,408 88,975 96 2,314 462 82,734 430 


Notes: ft3/d = cubic feet per day; gpm = gallons per minute 
 


Table 4-5.  2005 Steady State Simulated Flow Into and Out of East Fork Armells Creek 


Model Reach 0 1 2 3 4 5 6 7 


Stream Reach 
(Station Nos.) 


(Model 
Boundary 
to AR-1) 


(AR-1 to 
AR-9) 


(AR-9 to 
AR-8) 


(AR-8 to 
AR-7) 


(AR-7 to 
AR-6) 


(AR-6 to 
AR-11) 


(AR-11 to 
AR-10) 


(AR-10 to 
Model 


Boundary) 


Simulated Flow to 
East Fork Armells 


Creek from 
Groundwater (gpm) 


46 -19 -15 45 -26 17 7 -12 


Note: Negative values indicate a loss in streamflow 


The estimated average groundwater capture rate estimated for July through September 2005 was 123 
gpm.  The simulated extraction was slightly lower than this (120 gpm) due to MODFLOW SURFACT’s 
FWL5 Package automatically reducing flow rates to a few wells. 
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4.2.3 Transient Calibration to Aquifer Test Data 


Figure 4-17 and Figure 4-18 display simulated and observed drawdown during testing of wells 958D 
and 966A, respectively.  Simulated drawdown curves generally match the timing and magnitude of 
measured drawdown with the exception of observation well 967P that is completed in a shallower layer 
than the pumping well (966A).  As shown on Figure 4-17, the pumping test under-predicts the 
drawdown in observation well 976P.  This lack of observed response may be a result of the coarse 
nature of the model layering and geometry compared to the proximity of the pumping well (966A) and 
observation well (976P); well 976P is located in the cell directly above the model cell assigned to the 
pumping well. 


Simulated and observed drawdown comparisons were also made for aquifer tests in wells 2024D and 
PW704-D2.  The results of these tests would have been adequate if simulated drawdown was 
reasonable based on the potential range in pumping rates, hydraulic conductivity values, and storage 
values.  However, it was concluded that due to the uncertainties with the measured data, these data sets 
should not be included as part of the calibration and the results are not presented. 


4.2.4 Long-Term Transient Calibration 


The long-term transient simulation included 27 stress periods representing the 26 months from 
November 2005 through December 2007.  The period representing November 2005 was split into two 
stress periods to better simulate the initiation of groundwater capture by the 960-Series capture system 
in mid-November of that year.  The Automatic Time Stepping (ATO) Package was used to automate the 
most efficient time stepping to reduce model run times. The 2005 steady-state model provided the 
initial conditions for the November 2005 through December 2007 transient model.  Model inputs were 
adjusted in an iterative manner to improve the match between hydrographs based on field-measured 
data and those simulated by the model.    


As discussed in Section 3.0, pumping wells were simulated using average monthly pumping rates from 
the period between November 2005 and December 2007.  Appendix I shows measured and simulated 
pumping rates for all capture system wells and other pumping wells during this period.  Pumping at 
multiple capture wells was initiated in November 2005 (stress period 2 in the model).  In addition, Surge 
Pond stages and river stages were varied to reflect the temporal head changes observed at wells located 
in proximal to East Fork Armells Creek and Stocker Creek.  Monthly stage data for East Fork Armells 
Creek were not available; therefore, head changes at well 918A were used to reflect changes in river 
stage as described in Section 3.0.  


To calibrate the various hydrographs to changes induced from both pumping and recharge, pumping 
influences were first determined by maintaining constant recharge in the area.  Once the model was run 
with constant recharge for an area, pumping influences could be detected in hydrographs.  Transient 
recharge was then introduced in areas where, by doing so, the match to water level increases and 
decreases in the hydrographs was improved.  An attempt was made to match both the timing and 
magnitude of observed water level changes.    


In addition to simulating seasonal effects from regional recharge fluctuations, various other known 
recharge events occurred that induced stress on the aquifer.  In April 2007, a breach developed in the 
liner of the Old Clearwell when struck by a barge, resulting in a release of pond water and an increase in 
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groundwater elevations in several surrounding wells.  The northern section of the Old Clearwell was 
simulated with low recharge to represent its intact liner and, starting from April 2007, the breach was 
simulated by an increase in recharge at the northern portion of the Old Clearwell.  The liner was 
repaired in November 2007 and the modeled recharge was returned to the original low rate after that 
point in time.  Appendix N lists the calibrated monthly recharge values used for the 2005-2007 period 
for all the zones shown on Figure 3-11.  Overall, three of the 12 recharge zones were adjusted to 
simulate transient recharge.  Table 4-6 lists transient events and the model design to simulate the 
event. 


Simulated and field-measured hydrographs are displayed on Figure 4-19 through Figure 4-25 for the 
layers with observed data (Layers 2 through 8).   The degree of fit was assessed primarily qualitatively by 
visual assessment of the match between simulated and observed hydrographs.  When reviewing these 
hydrographs, the match of overall trends (increasing/decreasing) and the match to the short-term 
transient Clearwell liner tear and subsequent pump-back operation were judged as most important.  
Simulating the observed hydraulic responses in the deeper layers (7 and 8) was viewed as less important.   
However, the overall match of average value was also considered and the number of measured 
groundwater elevation measurements at each site was taken into account. 


Evaluation of hydrographs below the STEP Main Dam (which is influenced by pumping) shows the model 
is capable of simulating a reasonable match in timing and magnitude of pumping trends in the area.  The 
area east of the STEP Main Dam appears to show hydraulic trends influenced in part by the Surge Pond 
stage fluctuations and pumping below the STEP Main Dam.  The model also is capable of simulating a 
reasonable match in the timing and magnitude of hydraulic responses in this area. 


Evaluation of hydrographs near the Surge Pond reveals changes in the Surge Pond water level elevations 
induce a hydraulic response in the aquifer locally.  This response is controlled by a combination of 
hydraulic conductivity of the aquifer between the Surge Pond and the wells, the hydraulic connection 
between the Surge Pond and the groundwater system, and assigned aquifer storage. The model is 
capable of simulating a reasonable match in timing and magnitude of hydraulic responses in this area. 


Observation wells near East Fork Armells Creek and Stocker Creek completed in alluvium show the 
model is capable of simulating a reasonable response to changing water levels in the creeks.  To simulate 
a reasonable response to the changes in the creek water levels, the river conductance term was 
adjusted along with the low hydraulic conductivity assigned to Layer 2 below the creek.  To adequately 
simulate the observed response, the low value of hydraulic conductivity assigned to the shallow alluvium 
of Layer 2 was removed from below the creek bed in the area of East Fork Armells Creek.   


 


 


 


 


 







Talen Energy SOEP & STEP Area Groundwater Model Update 


NewFields  March 2016 61 


Table 4-6.  2005-2007 Transient Events and Associated Model Design 


Stress 
Period(s) 


Starting 
Date of 
Stress 
Period 


Transient Event Model Design 


All --- 
 


Fluctuations in stage of Surge 
Pond 


Daily readings of Surge Pond stage averaged 
over each model stress period assigned to River 
Package cells representing Surge Pond 


All --- Fluctuations in stage of East 
Fork Armells Creek 


Observed water levels in well 918A used to vary 
stage assigned to River Package cells 
representing East Fork Armells Creek 


All --- Fluctuations in stage of 
Stocker Creek 


Observed water levels in well 975A used to vary 
stage assigned to River Package cells 
representing Stocker Creek 


12-27 Sept-06 


Cell B  was filled with water 
with subsequent increases in 
water levels in wells around 
Cell B 


Seepage from construction of Cell B (Several 
defects were discovered ranging from minor 
punctures to a bad seam weld; these were 
repaired in 2007 [Hydrometrics 2016]). 


11-18 Aug-06 


Increase in pumping below 
STEP Main Dam and reported 
water levels in hydrographs 
did not show a decline.  


Slight increase in pond seepage from the STEP 
Clearwell  


19-25 Apr-07 
Clearwell barge causes tear in 
liner at southern edge of the 
STEP Clearwell 


Large Increase in seepage through the southern 
edge of the STEP Clearwell  


25 Oct-07 Repairs made to tear in STEP 
Clearwell liner 


Seepage through the southern edge of the STEP 
Clearwell reduced  


 
Hydrographs showing the observed and simulated water level changes for wells in the vicinity of the 
Clearwell show that the model is capable of simulating the magnitude and timing of mounding that 
occurred in response to the liner tear.   


The mean residual error for the long-term transient calibration was -0.53 and the absolute residual 
mean error was 1.80.  Table 4-7 presents the calibration statistics for the 87 target locations and 994 
head targets.  The transient simulation provided a good match to both the timing and magnitude of 
stresses, including the tear in the Old Clearwell liner.  The relatively low absolute residual mean suggest 
this model is well calibrated to this large-scale long-term transient event.  


Hydrographs in the area of the SOEP show variations in water levels that slightly mimic precipitation 
patterns.  Initially, net recharge through the SOEP was set at 10 percent of measured precipitation for 
each stress period. The recharge rates were then adjusted within reason to better match well 
hydrograph response.  
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During the transient calibration, initially seasonal areal recharge rates for both background and clinker 
outcrops were estimated based on a percentage of monthly precipitation for a given stress period and 
input to the model.  Initial calibration simulation indicates that water levers in wells did not respond 
appreciably well to variable areal recharge.  As a result, steady-state areal recharge rates were used in 
the transient calibration. 


Table 4-7.  2005-2007 Transient Model Statistics 
Residual Mean (feet) -0.53 
Absolute Residual Mean 1.80 
Residual Standard Deviation (feet) 2.24 
Range of Observations (feet) 164.6 
Standard Deviation/Range of Observations 0.014 
 


4.2.5 2014 Steady-State Calibration 


A total of 57 pumping wells were simulated as actively pumping in the 2014 steady-state model.  The 
pumping rates for these wells were established as the average pumping rate for August-October 2014, 
except where noted in Section 2.6.6.  The exceptions are for wells where the measured rate was 
suspect, in which case previous average measured rates were used after adjusting for assumed 
measurement errors.  Table 2-13 and Appendix I show the pumping rates used in the 2014 model.  


Recharge rates used in the 2014 steady-state model are presented on Figure 4-26 which ranged from 
7.07 x 10-6 to 1.38 x 10-3 feet/day.  These rates, as applied over the respective areas, resulted in inflow 
that was within the range of estimated inflow for background recharge and pond seepage. 


Appendix K contains calibration statistics resulting from the 2014 steady-state model based on 116 
head targets.  All head target statistics, groundwater exchange data, and the other general components 
of the water balance meet the steady-state model calibration goals.  Further, visual comparison of the 
simulated and observed potentiometric maps show that, in general, groundwater flow directions and 
gradients were similar. 


4.2.5.1 2014 Calibration to Head Data 


The calculated residual mean for all target wells is 0.12 feet indicating that the overall model is not 
biased (Anderson et al., 2015).  The absolute residual mean was 1.70 feet, which meets the calibration 
goals of less than 2 feet.  The residual standard deviation divided by the range of observed elevations 
(160.92 feet) is 1.3 percent which is less than the calibration goal of less than 5 percent.  The maximum 
residual is 4.84 feet and the minimum residual is -4.49 feet, which is within the calibration goal of ± 5 
feet.  Figure 4-27 is a plot showing simulated vs. observed target values that are evenly distributed 
around a 1:1 line, demonstrating there is no groundwater elevation bias (Anderson et al, 2015) and that 
the model is well-calibrated.  


Figure 4-28 through Figure 4-34 are maps showing the simulated potentiometric surfaces for Layers 
2 through 8, for the 2014 steady-state calibration.  Comparison of the computed potentiometric 
contours to those based on field measurements (Figure 2-11 through Figure 2-13) indicates a good 
match between simulated and observed heads and gradients.  Slight variations exist between the 
observed and simulated potentiometric surfaces. For example, similar to the 2005 Steady-State 
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calibration, observed and simulated shallow potentiometric surfaces vary slightly in flow direction and 
gradient in the west central portion of the model. However, due to the sparse number of observed 
groundwater elevations in this area, the observed flow directions and gradients are somewhat uncertain.  
Simulated groundwater elevation contours for Layer 5 and Layer 7 match relatively well to the observed 
potentiometric surface as shown in Figures 2-12 and 2-13, respectively. 


Residuals at each target location are shown on Figure 4-28 through Figure 4-34, with positive (blue) 
values indicating the simulated head was less than the observed head and negative (red) values indicating 
the simulated head was greater than the measured value.  The residuals posted on these figures allow 
for a spatial analysis of the calibration.   


The 2014 steady-state model shows a relatively even distribution of positive and negative residuals with 
the exception of near East Fork Armells Creek in Layer 4 where the model under-predicts heads.  
These heads are largely controlled by the assigned elevation of the creek.  The under-predicted heads 
may be indicative of a discrepancy between the timing of the measured elevations in the creek used to 
assign River Package cell stages and adjacent groundwater elevations in monitoring wells.  


Table 4-8 indicates that model layers exhibit some spatial bias.  Based on mean residuals, Layers 2 and 
3 have slightly over-estimated groundwater elevations, while in Layers 4 through 8, they are slightly 
underestimated. 


Table 4-8.  2014 Calibration Statistics by Layer 
Layer Absolute Residual Mean Residual Mean 
Layer 2 1.51 -1.28 
Layer 3 1.71 -0.59 
Layer 4 1.65 0.01 
Layer 5 2.02 0.76 
Layer 6 1.48 1.02 
Layer 7 0.94 -0.56 
Layer 8* 2.35 2.35 


* Layer only has two targets 


4.2.5.2 2014 Calibration to Flux Data 


The components of the 2014 steady-state water balance were compared to the components of the 
estimated water budget to ensure the model simulation incorporated the appropriate rates of flux.  
Table 4-9 presents the estimated water balance along with the corresponding simulated water balance.  
All the simulated flux values fall within the estimated ranges with the exception of discharge to Stocker 
Creek which is slightly under predicted but close to the calculated minimum. Appendix M contains the 
groundwater model water balance resulting from the calibrated 2014 steady-state model. 
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Table 4-9.  Summary of Estimated and Simulated Water Balance for 2014 


 


2014  Simulated Groundwater Balance  


Min 
(ft3/d) 


Max 
(ft3/d) 


Estimate 
(ft3/d) 


Min 
(gpm) 


Max 
(gpm) 


 Estimate 
(gpm) Simulated (ft3/d) Simulated (gpm) 


Inflows 


Underflow In 
           


1,566  
      


4,039,233  
         


73,362  
                  
8  


        
20,982  


               
381 52,416 273 


Surge Pond Seepage 5,103 51,031 16,137 27 265 84 12,953 67 
Infiltrating Background 
Recharge 9,398 15,663 12,531 49 81 65 12,466 65 


Infiltrating Clinker 
Recharge 1,118 7,825 4,471 6 41 23 2,166 11 
SOEP Infiltrating 
Recharge 2,749 4,582 3,666 14 24 19 2,784 14 


STEP Pond Seepage 
           


2,135  
            


4,434 
           


3,284  
                


11  
               


23  
                 


17  4,276 22 


Total IN 
         


22,069  
     


4,122,768  
      


113,451  
              


115  
        


21,415  
               


589  87,060 453 


Outflows  


Underflow Out 
              


664 
        


400,356  
         


57,535  
                  
3  


          
2,080  


               
299  51,208 266 


Discharge to East Fork 
Armells Creek 2,588 12,213 7,401 13 63 38 10,,897 57 
Discharge to Stocker 
Creek 295 2,951 1,623 2 15 8 219 1 
Groundwater 
Extraction 16,675 33,351 25,013 87 173 130 24,649 128 


Total OUT 
         


20,855  
        


450,138  
        


92,522  
              


108  
          


2,338  
               


481 86,973 452 


Notes: ft3/d = cubic feet per day; gpm = gallons per minute 
 


Table 4-10 presents the simulated flux from groundwater to East Fork Armells Creek.  The overall 
simulated pattern of groundwater interaction with East Fork Armells Creek was similar to observed 
gaining and losing patterns with the exception of Reach 4.  The model predicted this reach to be a losing 
reach, while surface water flow measurements made in October 2014 indicated this was a gaining reach.  
Between Reach 1 and 2, the model accurately predicts losses in creek flow; however the magnitude of 
the losses predicted by the model is less than observed values.  Initial construction and interpolation of 
river cell elevations in Reach 1 created a gaining river reach (a net gain in flow within the reach).  
Because synoptic streamflow measurement data typically revealed a net loss in flow through this reach, 
the interpolated river cell elevations were adjusted by flattening the downstream gradient to create 
more of a losing condition where water flows from the creek to the groundwater. 


The model also simulates the observed overall net gain through Reaches 3 through 6. Flow 
measurements indicate a gain in Reach 4; however, the model simulated an overall loss in flow through 
Reach 4.  Although the model does not entirely match overall measured net losses and gains through 
each individual Reach, the simulated flow directions and flux is reasonable and stream flow measured 
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gains and losses are relatively small and likely difficult to measure in an open channel with great accuracy. 
Based on historical statistics of synoptic measurements, the simulated flux from groundwater to East 
Fork Armells Creek within each Reach is within the historical range of measurements.  Hydrometrics 
(Personal Communication, 2015b) noted several flow values measured at the flumes may be inaccurate 
due to flooding conditions and therefore measured gains and losses in East Fork Armells Creek may be 
uncertain.  


Table 4-10.  2014 Measured and Model Simulated Flow Into and Out of East Fork Armells Creek 


Model 
Reach 


Station No. to Station 
No. 


Oct. 2014 Flow to East 
Fork Armells Creek 
from Groundwater. 


(GPM) 


Simulated Flow to East 
Fork Armells Creek from 


Groundwater. (GPM) 


0 (Model Boundary to AR-1) N/A 45 


1 (AR-1 to AR-9) -785 -19 


2 (AR-9 to AR-8) -107 -24 


3 (AR-8 to AR-7) 43 43 


4 (AR-7 to AR-6) 60 -5 


5 (AR-6 to AR-11) 17 19 


6 (AR-11 to AR-10) 44 7 


7 (AR-10 to Model Boundary) N/A -10 


Note: Negative values indicate a loss in streamflow 


As discussed in Section 2.0, reduction in pumping rates in several wells (987D, 906D, 984D, 905D, 
911D, 380D, 968D, 960D, and 961D) beneath the STEP Main Dam was essential in calibrating to head 
targets in this area in the 2014 Steady State model.  Applying significant increases in hydraulic 
conductivity values around these pumping wells to the model was necessary to calibrate to the original 
reported rates.  Changes in hydraulic conductivity were necessary to calibrate heads that were out of 
range for the bedrock types reported in well logs in the area.  Analysis of the pumping records showed 
pumping rates increased in these wells with no change in pumping water level.  Discussions with 
Hydrometrics indicates a potential change in measurement methods was likely the reason for the 
discrepancies and historic pumping rates were more likely representative of actual conditions 
(Hydrometrics Personal Communication, 2015b). 


4.3 CALIBRATION RESULTS SUMMARY 


The SOEP and STEP groundwater model is well-calibrated and has been calibrated to several 
independent steady-state and transient data sets.  Calibration statistics and good visual qualitative 
matches for the calibration data sets suggest this model is robust and adaptable to changing hydraulic 
conditions around the SOEP and STEP.  Based on the results presented in this section, the numerical 
model is appropriate tool to conduct predictive exercises including groundwater.  
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5.0 SENSITIVITY ANALYSIS 


A sensitivity analysis was performed to quantify uncertainty in the calibrated model relative to 
uncertainty in model inputs. This type of analysis helps identify input parameters to which the numerical 
model is most sensitive and to verify the selection of parameters applied to the model to provide the 
best match to observed groundwater elevations. Methods used to complete the sensitivity analysis, 
along with the results, are described below. Additional sensitivity analyses of the model predictions 
regarding groundwater capture are described in Section 6.4. 


The sensitivity analysis was conducted using the 2014 steady-state simulation by varying selected model 
input values within plausible ranges to document the effect on model calibration statistics.  Parameters 
that appeared to have the greatest effect on residual statistics during manual and automated calibration 
were selected for analysis, including: 


• Horizontal and vertical hydraulic conductivity; 


• Net recharge rates; 


• Pond seepage rates; 


• Conductance of River Package cells simulating East Fork Armells Creek; and 


• Capture well pumping rates.  


Table 5-1 lists model input parameters tested in the sensitivity analysis. 


The sensitivity analysis was completed using Groundwater Vistas Auto-Sensitivity function for most 
parameters.  Analysis of capture well pumping rates was not completed using the Auto-Sensitivity 
function as the pumping rates were adjusted outside the function to a lesser degree than the other 
parameters. 


The following is a summary of the ranges of values tested for the different types of input parameters in 
the sensitivity analysis: 


• Horizontal and vertical hydraulic conductivity values were multiplied by 0.1, 0.5, 0.8, 2, 5, and 
10; 


•  Net recharge rates were multiplied by 0.1, 0.5, 0.8, 2, 5, and 10; 


• Pond seepage rates were multiplied by 0.1, 0.5, 0.8, 2, 5, and 10; 


• River bed conductance was multiplied by 0.1, 0.5, 0.8, 2, 5, and 10; 


• Simulated capture wells pumping rates were multiplied by 0.75 and 1.25. 


The uncertainty of most parameters is estimated to be up to an order of magnitude and therefore 
parameters were multiplied within by factors a range of 0.1 to 10 times.  The uncertainty associated 
with pumping rates is estimated to be ± 25% so pumping rates were multiplied by factors of 0.75 and 
1.25.  
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Table 5-1.  Parameters Altered in the Sensitivity Analysis 


Horizontal and Vertical Hydraulic Conductivity Recharge 
Zone Description Zone Description 


Zone 1 Siltstone/Claystone Zone 1 Recharge Background 
Zone 2 Siltstone/Claystone Zone 5 Recharge Clinker Exposures 


Zone 3 Interbedded Siltstone/Sandstone Pond Seepage 
Zone 6 Siltstone/Claystone Zone Description 


Zone 10 Interbedded Siltstone/Sandstone Zone 2 Cell E North 
Zone 12 Interbedded Siltstone/Sandstone Zone 3 Cell A North Extension 
Zone 15 Alluvium Zone 4 Old Clearwell 
Zone 21 Siltstone/Claystone Zone 6 SOEP  
Zone 33 Interbedded Siltstone/Sandstone Zone 7 Cell A 
Zone 34 Alluvium/Colluvium Zone 8 Cell B  
Zone 49 Alluvium Zone 10 Cell E South  
Zone 57 Sandstone Zone 13 Edge of Clearwell 
Zone 60 Interbedded Siltstone/Sandstone Zone 15 Cell D 


Zone 86 Sandstone Riverbed Conductance 
Zone 87 Interbedded Siltstone/Sandstone Reach Description 


Zone 96 Fine Grained Alluvium Reach 0 
Southwest model boundary to gaging station 
AR-1 


Pumping Reach 1 Station AR-1 to AR-9 


Well Description Reach 2 Station AR-9 to AR-8 


All Wells were adjusted as a group Reach 3 Station AR-8 to AR-7 


  Reach 4 Station AR-7 to AR-6 


  Reach 5 Station AR-6 to AR-11 
  Reach 6 Station AR-11 to AR-10 
  Reach7 Station AR-10 to the northern model boundary 
  Reach 10 Stocker Creek 


 


Figure 5-1 through Figure 5-6 summarize results of the sensitivity analysis.  These figures show the 
absolute residual mean for each sensitivity run as well as for the calibrated model.  The relationships are 
important indicators of parameter sensitivity.  Parameters that the model is most sensitive to show the 
greatest change in the absolute residual mean, while those that are least sensitive show little change in 
the absolute residual mean.   


Results of the sensitivity analyses indicate the model calibration is most sensitive to increases in 
horizontal hydraulic conductivity, and pond seepage.  The results also indicate that the model is sensitive 
to large increases in background recharge, but increases of this magnitude do not seem plausible based 
on the conceptual model.  The sensitivity analysis also shows that model calibration would not be 
improved by changes in any of the parameters evaluated.  Details of the sensitivity analyses for these 
parameters (and others determined to be less sensitive) are discussed further below. 
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5.1 HYDRAULIC CONDUCTIVITY 


A sensitivity analysis was completed on 16 model hydraulic conductivity zones.  Horizontal and vertical 
hydraulic conductivity values in zones selected for analysis included those that comprise a relatively large 
portion of the model domain, or were observed to greatly influence model calibration.  Both horizontal 
and vertical hydraulic conductivities within the 16 model zones were evaluated resulting in 32 analyses 
of sensitivity.  Seven multipliers were applied for each analysis; results are shown on Figure 5-1 
(horizontal hydraulic conductivity) and Figure 5-2 (vertical hydraulic conductivity).  The model zones 
referred in this discussion are shown on Figure 4-1 through Figure 4-7 (Model layers 2 through 8). 


The results show the model is more sensitive to increases and decreases in horizontal conductivity than 
to vertical hydraulic conductivity, and that there are two zones that the model is most sensitive to.  The 
two zones that show the most rapid increase in the absolute residual mean when the calibrated model 
value is altered are: 


• Zone 12: For both increases and decreases horizontal hydraulic conductivity.  Zone 12 
represents Shallow, Mid-, and Deep Sub-McKay interbedded siltstone and sandstone which 
cover wide spread portions of Layers 2, 3, and 4, and small portions of Layer 5 southwest of the 
SOEP (Figure 4-1 through Figure 4-4).   


• Zone 49: For decreases in horizontal hydraulic conductivity.  Zone 49 which represents alluvium 
in Layers 2, 3, and 4 (Figure 4-1 through Figures 4-3).   


Order-of-magnitude changes of Zone 12 and Zone 49 horizontal hydraulic conductivity result in an 
absolute residual mean greater than 3 feet.  The model is much less sensitive to smaller (doubling or 
halving) changes in hydraulic conductivity for Zone 49, but for Zone 12 these lesser changes result in an 
absolute residual mean of about 2.  It should be noted that although the model is sensitive to these two 
zones, the result of any change that was evaluated provides a poorer calibration than for the calibrated 
model values. 


The model is also sensitive to both changes in horizontal and vertical hydraulic conductivity within a 
number of zones other than Zone 12 and Zone 49, although to a more moderate degree.  Order of 
magnitude changes in many of these other zones result in an absolute residual mean greater than 2 feet 
and less than 3 feet, but the model is less sensitive to smaller changes in these zones.  It is not believed 
that hydraulic conductivity could vary in these zones by an order of magnitude from the calibrated 
model values, and changes of that magnitude drastically worsen the calibration. 


The calibrated model hydraulic conductivity values (multiplier of one in the sensitivity analysis) provided 
the smallest absolute residual mean for 22 of the 32 horizontal and vertical hydraulic conductivity 
analyses completed.  Changes in several vertical hydraulic conductivity zones (Zones 1, 3, 6, 10, 12, 15, 
and 86) and three horizontal hydraulic conductivity zones (Zones 6, 10, and 15) resulted in an absolute 
residual mean slightly lower than the calibrated model value of 1.70 feet.  However, the values with an 
improved mean were not incorporated in the calibrated model because the improvement in the 
absolute residual mean for these four zones was so small (1.64 to 1.69 feet), and the changes resulted in 
less favorable calibration (an increased absolute residual mean) in the 2005 steady-state model. 
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5.2 BACKGROUND AND CLINKER RECHARGE 


A sensitivity analysis was completed on the two model recharge zones that represent Background (Zone 
1) and Clinker (Zone 5) outcrop recharge.  Seven multipliers were used for each analysis for these 
parameters; results are shown on Figure 5-3.   


The results indicate that the model is more sensitive to increases in the recharge for these two zones 
than for decreases.  Increases of 5 to 10 times the base recharge rate results in an absolute residual 
mean greater than 2.89 feet and as high as 11.16 feet.  In contrast, decreases of 0.1 to 0.8 times the base 
recharge rate results in less of an increase in the mean, ranging from 1.70 to 2.36 feet. 


It is plausible that net recharge values could be as much as an order of magnitude higher, but the 
likelihood of this condition is difficult to assess.  The model’s ability to transmit additional recharge is 
limited as evidenced by the fact that increases in recharge result in a less favorable and higher absolute 
residual mean. The parameters of horizontal and vertical hydraulic conductivity would need to be 
increased to improve the model’s ability to transmit additional recharge.  


The analysis of both recharge zones resulted in the absolute residual mean being the lowest for a 
multiplier of one.  This suggests the calibrated model recharge rates for these zones already 
incorporated into the model provide the best calibration statistics. 


5.3 POND SEEPAGE 


A sensitivity analysis was completed on recharge zones representing seepage from the SOEP and STEP.  
Seven multipliers were used for each analysis and the results are shown on Figure 5-4.   


Results of the pond seepage sensitivity analysis indicate that the model is most sensitive to increases in 
seepage from model recharge in the following zones: 


• Zone 6 –SOEP Area, 


• Zone 7 – Cell A. 


Increases of 5 to 10 times the base recharge rate for these two zones results in an absolute residual 
mean of nearly 3 feet to as high as 11.94 feet.  In contrast, decreases of 0.1 to 0.8 times the base 
recharge rate results in less of an increase in the mean, resulting in a maximum value from 1.70 to 2.83 
feet. 


The model is also sensitive to seepage increases for certain other zones (other than Zone 6 and Zone 
7), although to a lesser degree.  These other zones to which the model is sensitive include the following:  


• Zone 10 – South Area of Cell E, and 


• Zone 2– North Area of Cell E. 


Order of magnitude increases in these zones result in an absolute residual mean ranging from 4.77 feet 
to 5.03 feet.  The model is much less sensitive to decreases in recharge for these two zones, where 
order of magnitude reductions result in mean values of 1.84 to 1.90 feet. 
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The model also shows minor improvements in head matching statistics with increases of 2 and 5 times 
the recharge applied in Zone 4 (Old Clearwell).  However, the improvement on the calibrated mean of 
1.70 feet is very slight (1.68 feet) and increases in pond seepage rates as much as 2 times the current 
simulated rates in Zone 4 would result in seepage rates higher than estimated as part of the conceptual 
model.  The decreases noted result in a poorer calibration for the 2005 Steady-State model. 


The sensitivity analysis of pond seepage zones suggests the calibrated model recharge rates for these 
zones already incorporated into the model provide the best calibration. 


5.4 RIVERBED CONDUCTANCE 


The sensitivity of the model to riverbed conductance was evaluated by adjusting the conductance term 
in 9 reaches of the model River Package cells that represent East Fork Armells Creek and Stocker 
Creek.  Seven multipliers were used for each analysis and the results are shown on Figure 5-5. 


The sensitivity results plot shows that the model calibration is not sensitive to increases or decreases in 
riverbed conductance, with a maximum absolute residual mean of 1.70 resulting from the analysis, the 
same as the calibrated value. 


5.5 PUMPING 


A sensitivity analysis was completed on model pumping rates by applying rates of 0.75 and 1.25 times the 
calibrated model specified rates.  Results of the pumping rate sensitivity analysis are shown on Figure 
5-6. 


The sensitivity results plot shows that the model is more sensitive to an increase in pumping rates, 
which raises the absolute residual mean to 2.41 feet, than it is to a decrease in rates which results in a 
mean of 2.05 feet.  The calibrated model specified rates (multiplier of 1) provide the lowest absolute 
residual mean. 


5.6 SUMMARY OF SENSITIVITY ANALYSIS RESULTS 


Results of the sensitivity analysis show that the model is most sensitive to the following: 


• Increases and decreases in horizontal hydraulic conductivity for Zone 12 - Shallow, Mid-, and 
Deep Sub-McKay Interbedded Siltstone and Sandstone in Layers 2, 3, 4 and 5; 


• Decreases in horizontal hydraulic conductivity for Zone 49 – Alluvium in Layers 2, 3, and 4; 


• Increases in Background and Clinker area recharge; and 


• Increases in pond seepage at SOEP and Cell A. 


Of these four parameters the model is most sensitive to changes in recharge and pond seepage, where 
order of magnitude changes result in absolute residual means of up to 11.94 feet, than to hydraulic 
conductivity (maximum mean value of 3.88 feet).  The sensitivity to recharge and pond seepage is not 
surprising, given the large area of the model covered by the background and clinker recharge zones, and 
by the fact that a majority of the target head data points lie in close proximity to the ponds.   
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Calibrated model values for the parameters to which the model is most sensitive to are based on the 
data and calculations described in Section 2.0.  For these parameters, the degree of uncertainty is 
relatively small, meaning that even though the model is sensitive to these values, they are reasonably 
well defined. 


The model is least sensitive to riverbed conductance, which shows almost no change in the absolute 
residual mean over the range of plus or minus an order of magnitude.  Although there is a large degree 
of uncertainty with this parameter due to an absence of field data, the sensitivity analysis shows that the 
uncertainty has little impact on model head-matching results. 


For the majority of the parameters, zones, and reaches evaluated (53 total analyses completed), the 
absolute residual mean is lowest for the calibrated model specified values (a multiplier of 1 in the 
sensitivity plots).  Twelve of the hydraulic conductivity zones, and one of the pond seepage zones show 
a slightly better absolute residual mean for values different from those specified in the calibrated model.  
The improvement in the mean, however, is very small, and the necessary changes to hydraulic 
conductivity do not improve calibration for the 2005 Steady-state model, and changes to the pond 
seepage parameters would put them outside of the estimated range.  Therefore the sensitivity analysis 
shows that the parameter specifications for the calibrated model are the most appropriate for evaluating 
site conditions and for particle tracking described in the next section.    
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6.0 PARTICLE TRACKING AND CAPTURE ANALYSIS  


Following calibration and sensitivity analyses, the numerical model was used to perform particle tracking 
to assess the effectiveness of the current groundwater capture system.  This analysis should be 
considered an approximation and additional lines of evidence, such as field measurements of pumping 
drawdown and trends in water quality, should also be consulted in a weight-of-evidence approach.  


Particle tracking simulates advective transport of dissolved constituents in groundwater.  Advection is 
the transport of a solute by the bulk movement of groundwater; the movement of particles within 
flowing water at the average linear groundwater velocity.  Particle tracking does not take into account 
other hydrodynamic processes that can affect the movement of solutes in groundwater including 
diffusion, dispersion, retardation (adsorption), or decay (chemical reactions). 


This section presents the set up and result of forward particle tracking performed to analyze capture 
system effectiveness as well as reverse particle tracking used to evaluate the source of elevated indicator 
parameter concentrations in an area south of the SOEP and west of the Surge Pond.  


6.1 CAPTURE ANALYSIS SET UP  


MODPATH (Pollack, 1994) was used to complete particle tracking simulations to assess the 
effectiveness of the current groundwater capture system.  The program was used to calculate particle 
pathlines based on advective flow.  With the exception of capture rates, hydraulic properties and 
boundary conditions form the 2014 steady-state calibration were used for the particle tracking analysis.  


Representative capture rates used for the particle track analysis are listed in Table 6-1 and were 
selected following review of the last several years of capture system data in order to properly simulate 
long-term groundwater movement and capture.  Review of average annual pumping rates for each well 
from 2006 through 2015 indicates that 2014 average annual pumping rates are generally representative 
of current groundwater capture system operation with a few exceptions.  Average 2014 pumping rates 
for 10 wells were not representative of long-term rates.  Estimated long-term rates for these wells were 
based on other data: 


• Average annual 2014 pumping rates for wells 987D, 906D, 984D, 905D, 911D, 380D, 968D, 
960D, and 961D were not used.  As previously noted (see Section 3.4.5) these wells had 
anomalously high measured pumping rates for 2014.  Instead, pumping rates for these wells are 
the average pumping rate for the period of January 2009 through December 2011; and 


• The pumping rate for well 2024D was adjusted to equal the 2015 average annual pumping rate. 
In 2014 well work was being conducted and pumping at the well was intermittent. From the end 
of 2014 through November 2015 the well pumped consistently between 7 and 9 gpm.  


Head output from a steady-state simulation using the capture rates listed in Table 6-1 were used to 
generate velocity inputs for MODPATH.  
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Table 6-1.  Extraction Rates used in Capture Analysis 


Well 
Estimated 


Pumping Rate  
(gpm) 


Well 
Estimated 


Pumping Rate  
(gpm) 


2000D 6.3 934D 0.69 


2003D 6.23 938A ----- 


2008D 2.53 940A ----- 


2013A 16.72 943A 6.89 


2016A 1.89 944A 3.44 


2019D 2.95 945A 8.58 


2021D 1.98 958D 1.28 


2024D 3.01b 960D 2.46 a  


369D 0.0001 961D 1.32 a  


375D 1.5 962D 5.03 


376D 0.002 963D 4.9 


377A 1.3 966A 3.81 


378A 2.2 968D 0.94 a  


379D 0.06 969D 2.22 


380D 1.03a 970D 0.02 


382A 3.35 976D 0.68 


383D 0.29 984D 1.14 a  


393D 0.35 985A 0.1 


905D 1.69 a  987D 1.85 a  


906D 2.29 a  988D 1.25 


910A 0.0004 989D 1.29 


911D 1.13 a  991A 0.16 


913A 0.0004 993D 0.32 


916A 14.4 994A 1.84 


922A 4.62 997A 2.02 


924A 0.02 998A 2.23 


927D 1.21 EAP-119 0.28 


928D 4.87 EAP-205 2.05 


932D 5.32 EAP-208 0.42 


933D 0.09 PW-704D2 7.02 


a 75% of rates from January 2009 through December 2011 
b Calculated as 75% of rates from January 2015 through November 2015. 


 
Effective porosity values were assigned to model cells in order to generate velocity inputs for 
MODPATH.  Effective porosity values for different lithologies are within range of literature reported 
values presented in Table 3-1.  Assigned effective porosity values are summarized in Table 6-2 below. 
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Table 6-2.  Assigned Values of Effective Porosity 


Unit 
Effective Porosity 


(unitless) 
Alluvium 0.24 
Bedrock 0.1 


McKay Coal 0.09 
   


In order to help evaluate capture system effectiveness, two different types of particle tracking analyses 
were executed.  Analysis of water quality data suggests that there are some areas where groundwater is 
currently being affected by active sources of indicator parameters to groundwater.  There are also other 
areas where groundwater exhibits concentrations of indicators praters exceeding BSLs that appear to 
result from previous groundwater conditions where there may have been more pond seepage and flow 
directions and gradients were different.  For this reason separate particle tracking simulations were run 
to represent groundwater coming from current sources, and groundwater from areas exceeding BSLs 
that appear to be residually impacted from previous pond configurations, but are not currently receiving 
process pond water.  Active sources are thought to be seepage from the single-lined STEP cells (A, E, 
and Old Clearwell) and periodic deep percolation through the reclaimed SOEP. 


Particles were input into active source areas and areas within areas exceeding BSLs outside of source 
areas based on the current extent of groundwater exceeding BSLS in each model layers as shown on 
Figures 6-1 through 6-3).  It should be noted particles do not represent concentrations or dissolved 
mass of any constituent, but instead the particles illustrate flow paths from these areas. 


Five particle tracking simulations were completed. The first simulation included particles released within 
the footprint of Cell E, Cell A, and the SOEP to represent active source areas. The other four 
simulations included particles released in areas exceeding BSLs outside of source areas in each of model 
Layers 2 through 5.  Particles were not released in Layers 6 through 8 because no wells in these layers 
currently exceed BSLs.  In each simulation, particles were input into an area that encompassed the 
known extent of groundwater exceeding BSLs for each layer. These areas were delineated as follows: 


• Source Areas – The extent of the source areas is defined by the first saturated layer below the 
footprint of Cell E, Cell A, and the SOEP area, which included cells in Layers 2, 3, 4, and 5. The 
extent of the source areas is shown on Figures 6-1 through Figure 6-3. 


• Layer 2 – The extent in this layer (Figure 6-1) was delineated using all the plume maps for wells 
completed in the shallow Layers 2 and 3.  Particles were not placed in dry cells. 


• Layer 3 – The extent in this layer (Figure 6-1) was delineated using all the plume maps for wells 
completed in Layers 3.  Particles were not placed in dry cells. 


• Layer 4 – The extent presented in this layer (Figure 6-2) was delineated using all the plume maps 
for alluvium (Figure 2-24 through Figure 2-27) and any BSL exceedance in a well completed in 
Layer 4. 


• Layer 5 – The extent in this layer (Figure 6-3) was delineated using any BSL exceedance in a well 
completed in Layer 5. 
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• A few isolated wells (366S, 374S, 926S, 977A, and 979S) exceeded the BSL for boron, specific 
conductance, and sulfate.  The source of elevated concentrations of these parameters is evaluated in 
a separate particle tracking analysis discussed in Section 6.2.2.  


Particles were placed within the boundaries and spaced on approximately 200-foot centers.  Particles 
starting locations released within the source areas were set to the bottom of the cell in Layer 2 and the 
top of the cell for particles released in Layer 3 and 4.  Particle starting locations released within areas 
exceeding BSLs outside of source areas were set to the vertical center of the model cell except in 
Layers 2 and 5.  The vertical starting location for particles released in Layer 2 was set to the cell bottom 
to ensure the particle was placed in the saturated part of the cell.  The vertical starting location for 
particles released in Layer 5 was set at the top of the cell.  Forward particle tracking for each simulation 
was then completed, and the particles were moved through the steady-state flow field over 50-year 
period.  


6.2 CAPTURE ANALYSIS RESULTS  


Figure 6-4 through Figure 6-8 present animated particle tracks (paper copies of this report contain 
static images) for particles started active source area and in model Layers 2 through 5 outside of active 
plume areas as they move through the 50-year simulation.  As the particles move into other layers they 
are symbolized with a different color.  The first 10 years of the simulation are portrayed slower than the 
last 40 years to better illustrate the capture of particles in the alluvial system. 


6.2.1 Source Areas 


Figure 6-4 shows results of particle tracking for particles release in source areas.  These results are 
discussed below. Most of the particles released in the SOEP started in Layer 2 and 3.  A small area in the 
southern portion of the SOEP started in Layer 4.  


Particles released beneath the SOEP in Layers 2 and 3 near the native alluvium beneath the fly ash 
generally converge on the alluvium in Layer 3 and get captured by well 966A or travel toward the SOEP 
dam where they move downward into Layer 4 beneath the dam.  Most of these particles then into the 
alluvium beneath the STEP area.  Particles released beneath north and west portions of the SOEP area 
generally travel north; some of these are captured by wells, and some remain uncaptured.  Particles 
released in the south and east portions of the SOEP travel northeast past the SOEP dam toward the 
STEP area, some of which then travel into the alluvium beneath the STEP area, continue traveling in 
Layer 4, or flow down into Layer 5.  


Some particles are released in Layer 4 beneath the southern portion SOEP.  These particles travel 
northeast in Layer 4; some of these particles remain beneath the footprint of the SOEP after 50 years, 
some travel beneath the SOEP dam, then return to Layer 3 and enter the alluvial channel beneath the 
STEP, and some travel downward into Layer 5 and travel north.  


Particles were released in Layer 2, 3 and 4 beneath the STEP source areas (Cell A, Cell E, Old 
Clearwell).  Most of the particles released beneath the STEP converge on the alluvial channel and are 
captured by wells within 50 years either before or after traveling below the STEP Main Dam.  Particles 
released below the north side of Cell E and the Old Clear well travel northeast and are ultimately 
capture below the STEP Main Dam Particles released within Cell A converge on the alluvial channel 
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beneath the STEP area with the exception of a few particles along the north edge of the cell that travel 
north and down into Layer 5. 


6.2.2 Outside of Active Source Areas 


Figures 6-5 through 6-8 show result of particles released in groundwater in areas exceeding BSLs that 
are outside of active source areas.  These results are discussed below. 


Particles Released in Layer 2 


There are just a few saturated portions of Layer 2 in areas that exceed BSLs that are outside of source 
areas: east side of the SOEP; south side of Cell A; East Fork Armells Creek alluvium.  Particles that start 
near the SOEP and STEP area in Layer 2 generally migrate to the northeast entering the alluvial channel 
beneath the STEP area where they travel down gradient and are captured below the STEP dam.  A few 
other particles travel northeast and down into Layer 5 and do not make it to the alluvial channel below 
the STEP area in 50 years.  


Particles released in Layer 2 in the East Fork Armells Creek alluvium generally migrate downgradient 
until they discharge to East Fork Armells Creek or are captured by capture wells.  No particles released 
within the delineated extent of groundwater exceeding BSLs make it past capture wells 943A, 944A, and 
945A.  


Particles Released in Layer 3 


Particles released in Layer 3 (Figure 6-6) within areas that exceed BSLs beneath the SOEP outside of 
source areas generally travel to two different locations.  Particles released just north of the SOEP 
source area travel north and down into Layer 4 away from the capture wells; particles released in the 
west, southwest, and southeast SOEP travel to the northeast and typically down into Layer 4.  The 
majority of the particles that are released west of the SOEP initially travel vertically down into Layer 4 
and then northeast and do not make it out of the footprint of the SOEP area by the end of 50 years; a 
few particles continue to travel northeast, where some travel to the alluvial channel beneath the STEP 
area.  Particles starting in the southwest of this area are captured by well 966A.  Similar to Layer 2, 
particles released in the southeast portion of the SOEP area generally migrate northeast entering the 
alluvial channel beneath the STEP area where they travel down gradient and are captured below the 
STEP dam. A few other particles travel northeast and down into Layer 5 and do not make it to the 
alluvial channel below the STEP area in 50 years and remain uncaptured. 


Particles released in Layer 3 in the STEP area within areas that exceed BSLs outside of source areas 
generally converge on the alluvial channel beneath the STEP then they travel to the northeast and are 
captured by wells either before or after they travel beneath the STEP Main Dam.  Particles released in 
Layer 3 below Cell D are captured by well 2019D. Particles initiated in Layer 3 to the north Cell A flow 
to the north and northeast and are uncaptured.  


Particles released in Layer 3 in the area between the STEP Main Dam and East Fork Armells Creek 
alluvium do not travel outside this area and are captured by wells.  
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Particles released in Layer 3 in the East Fork Armells Creek alluvium generally migrate downgradient 
until they discharge to East Fork Armells Creek or are captured by capture wells.  Particles released 
within the extent of groundwater exceeding BSLs do not make it past capture wells 943A, 944A, and 
945A.  


Particles Released in Layer 4 


Particles released in Sub-McKay bedrock in Layer 4 (Figure 6-7) area within areas that exceed BSLs 
outside of source areas near the SOEP typically follow a similar path as the particles released in these 
areas in Layer 3, with a few exceptions.  Particles released north of the SOEP travel north and down 
into Layer 5 where some are captured by well 2024D and others that enter Layer 5 continue traveling 
to the north and northwest.  In addition, a few particles that start west of the SOEP enter Layer 5 when 
they travel below the SOEP dam.  Once the particles are in Layer 5 they travel northwest toward well 
2024D.  Also, several particles in the southeast area travel vertically down into Layer 5 and to the 
northeast, however, they do not travel very far after 50 years. 


Particles released in the bedrock of Layer 4 in the STEP area within areas that exceed BSLs outside of 
source areas generally follow the same flow paths as the particles released in Layer 3, migrating to the 
alluvial channel beneath the STEP and travelling northeast where they are captured by wells before or 
after they travel beyond the STEP Main Dam.  The majority of particles in the STEP area released in 
Layer 4 beneath Cell D are captured by well 2019D.  Particles initiated in Layer 4 on the north and west 
side and beneath Cell B and to the north and west of Cell A flow to the north and northeast and are 
not captured. Particles that enter Layer 5 and flow to the northeast are eventually captured by the wells 
below the STEP Main Dam.  


Particles released in Layer 4 in the area between the STEP Main Dam and East Fork Armells Creek 
Alluvium are all captured by wells and do not travel outside this area.  


Particles released in Layer 4 in the East Fork Armells Creek alluvium generally migrate downgradient 
until they discharge to East Fork Armells Creek or are captured by capture wells. No particles released 
within the extent of groundwater exceeding BSLS make it past capture wells 943A, 944A, and 945A.  


Particles Released in Layer 5 


Particles were released in Layer 5 (Figure 6-8) in the two small areas where indicator parameters 
exceed BSLs.  The first area is northwest of the SOEP Dam.  The particles released in this area are 
captured by well 2024D with the exception of a few particles that were placed north of the capture 
well.  Particles initiated below the STEP Main Dam were all captured by wells located in that area. 
 


6.2.3 Captured and Uncaptured Particles 


A 50-year particle track simulation was used to perform an endpoint of particles released in 
groundwater exceeding BSLs in Layers 2 through 5.  The purpose of the endpoint analysis was to 
identify areas where complete capture may not be occurring.  
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Source Areas 


One important finding of particle tracking analysis is that no particles released from beneath the SOEP 
and STEP source areas travel past the capture wells below the STEP Main Dam and into East Fork 
Armells Creek within a 50-year period.  Figure 6-9 shows the starting points of particles released in 
source areas that were not captured within 50 years.  All of the uncaptured particles form this analysis 
end up in low permeability areas with very slow groundwater velocities beneath the SOEP and STEP 
within 50 years.  These uncaptured areas are summarized below. 


• Particles originating beneath the north and northwestern portion of the SOEP source area. 
These particles migrate very slowly to the north; 


• Particles released beneath the southwest area of the SOEP source area.  These particles migrate 
very slowly northeast under the SOEP Dam; 


• Particles originating in the southern portion of the SOEP source.  Particles originating in this 
area travel slowly to the northeast. 


• Particles released in a small area of Layer 2 within the SOEP Dam.  These particles remain 
within the SOEP Dam after 50 years due to the relatively low permeability of the dam material;  


• Particles originating along the northern edge of Cell A (these particles represent residual impact 
and not seepage from Cell B).  These migrate slowly north; and 


• Particles originating in the northwest corner of Cell E. These particles travel very slowly 
northeast and east. 


Areas Outside Source Areas 


Figures 6-10 through 6-13 show starting locations of particles released within areas exceeding BSLs 
outside of source areas near the SOEP and STEP areas in Layers 2 through 5, respectively that are not 
captured within 50 years.  The starting locations of these uncaptured particles are summarized below. 


• A few particles released in an area east of the SOEP in Layers 2, 3, and 4.  These particles travel 
very slowly northeast and end up under Cell E, the Old Clearwell, or Cell D after 50 years; 


• Particles originating along the north and northwest margin of the SOEP in Layers 3 and 4.  
These particles migrate north less than 2,500 feet within 50 years; 


• An area of groundwater west of the SOEP source area is uncaptured.  Groundwater in this area 
travels northeast under the SOEP Dam; 


• Particles originating in Layer 4 north of the SOEP and Cell A and beneath Cell B.  These 
particles travel less than 2000 feet north of the SOEP and STEP within 50 years; and 


• Two particles originating in a very small area north of the SOEP in of Layer 5.  These particles 
migrate a less than 1,500 feet north within 50 years. 


As discussed above, the capture analysis suggests that some particles released north of the SOEP and 
STEP are not captured.  Previous modeling had suggested that particles released in similar areas were 
not captured.  As a result, Talen installed several monitoring wells in this region for the purpose of 
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further characterizing hydrogeology and evaluating potential need for additional capture wells.  This 
includes wells 2022D, 2023D, 2024D, 2025D, 2026D, 2031D, 2032D, and 2033D.  Well 2024D was 
subsequently converted to a capture well. 


The model suggests that particles no the west and north ends of the SOEP near wells 369D and 367D 
(Figure 6-11 and 6-12) that are predicted to be uncaptured travel north (Figure 6-6 and 6-7).  
However, groundwater in wells immediately north of there (354D 2025D, 2031D and 2026D) has not 
exceeded BSLs (Figure 2-28 through 2-31), indicating that groundwater quality in that area is not 
currently impacted by process ponds.   


Uncaptured particles released north of the SOEP area near 929D, 2032D, 2024D and 2033D (Figures 
6-7 and 6-8) are simulated to travel north toward well 355D.  Capture well 2024D is simulated to 
capture of much of the water in this area in Layer 5.  Some of the particles in Layer 4 in this area 
remains uncaptured.  Groundwater samples from well 355D (Layer 5) have not exceeded BSLs for 
indicator parameters, indicating that groundwater quality in that area is not currently impacted by 
process ponds.  


Particles released in the area near wells 2023D and 2022D (Figures 6-6 and 6-7) travel north 
uncaptured in Layer 4 towards wells 398D, 399D, 901D and well 2009D, respectively.  Groundwater 
samples from wells 398D, 399D, 901D do not currently exceed BSLs for indicator parameters; samples 
from 2009D have exceeded the sulfate BSL but no other BSLs (Figure 2-31).  


East Fork Armells Creek Alluvium 


As discussed above, particle tracking analysis indicates that all particles released beneath SOEP and STEP  
that travel east past the STEP Main Dam are captured and prevented from migrating to the East Fork 
Armells Creek alluvium and into the creek.  However, there are several wells within the alluvium along 
East Fork Armells Creek that intercept groundwater with concentrations of indicator parameters 
exceeding BSLs.  Figures 2-24, 2-26, and 2-27 indicate that the boron, SC and sulfate plumes in East 
Fork Armells Creek alluvium are not connected to plumes beneath the drainage down gradient of the 
STEP Main Dam.  Only the chloride plume is continuous from the STEP Main Dam to area near capture 
wells 943A, 944A, and 945A.  This suggests that groundwater exceeding BSLs remaining in East Fork 
Armells Creek Alluvium is either residual from before the implementation of the current capture system 
or originates from sources upstream (south) of the SOEP or STEP.  


Figure 6-10 through Figure 6-13 show the starting locations of uncaptured particles as released in 
East Fork Armells Creek alluvium in Layers 2 through 4, respectively.  These figures show that particles 
released northwest of wells 938A and 939A and few small areas southeast of there, end at cells 
representing the creek.  All other particles originating in East Fork Armells Creek alluvium are captured 
by wells.  Comparison of Figures 6-10 through 6-13 to Figures 2-24 through 2-27 indicates that 
many of the areas where uncaptured particles originate in East Fork Armells Creek only exceed BSLs for 
chloride, and not for boron, SC or sulfate. It should also be noted no groundwater defined within the 
East Fork Armells Creek alluvium plume passes the farthest downgradient capture wells 943A, 944A, 
and 945A. 
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6.2.4 Summary of Capture Analysis 


Particle tracking suggests that groundwater exceeding BSLs for indicator parameters originating from 
most known source areas in the SOEP and STEP area will be intercepted by the capture system and that 
groundwater in most of the areas exceeding the BSLs are contained.  Capture analysis results also 
suggest that the current capture system may not be completely capturing groundwater originating from 
some areas within 50 years, including: 


• Groundwater within the beneath the north and northwestern  SOEP area; 


• Groundwater along the southwest and south edges of the SOEP source area; 


• Groundwater within the source area along the northern edge of Cell A and Cell E;  


• Groundwater beneath Cell A along the western edge and under the Evaporation Pad; 


• Groundwater in areas of BSL exceedance outside of the source area beneath Cell B; 


• Areas of BSL exceedance outside of the source area in the area north and northwest of the 
SOEP area; 


• Areas of BSL exceedance outside of the source area in the area south east of the SOEP source 
area; 


• Areas of BSL exceedance outside of the source area in the area northwest of Cell A and the 
Evaporation Pad and southeast of Cell A; and 


• Areas of BSL exceedance in East Fork Armells Creek alluvium northwest of well 938A and 939A 
and a few smaller areas to the southeast of those wells.  Much of this area exceeds BSLs for 
chloride only and flows toward the creek. 


This analysis was based on a steady-state simulation with representative capture rates.  Short-term 
transient influences were not simulated.  Seasonal effects, such as increase in the stream stage, changes 
in pond management, and changes in number or pumping rates of capture wells, may slightly alter 
simulated particle traces.  Since travel times in most units are relatively long (months to years), a steady-
state analysis should represent groundwater capture adequately.  The one area where transient stresses 
could have an important effect on predicted capture is in coarse-grained alluvium along East Fork 
Armells Creek, where velocities are faster and travel distance to the creek is shorter.     


As noted above, particle tracking does not take into account processes of attenuation (dispersion, 
retardation, decay) and is not capable of quantifying mass or concentrations of solutes in the aquifer or 
mass of solutes removed by capture systems. 


6.3 CAPTURE ANALYSIS UNCERTAINTY 


Uncertainty associated with some model inputs lends uncertainty in model predictions such as the 
capture analysis described above.  An uncertainty analysis was completed to evaluate how sensitive 
capture analysis results are to a set of input parameters that are anticipated to both have a relatively 
high degree of uncertainty and also have an impact on predicted capture results. Parameters evaluated 
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were those judged to have the greatest effect on capture analysis results, including pumping rates and 
effective porosity. 


6.3.1 Reduced Pumping Rates 


As described above, there is uncertainty associated with pumping rates in capture wells due to the 
difficulty in measuring flow rates at individual wells.  Hydrometrics personnel indicate that scaling within 
the plumbing associated with the systems and obtaining accurate flow measurements from the systems is 
difficult.   


Model calibration and sensitivity analyses indicate that the model is sensitive to changes in capture rates 
of ± 25 percent.  Therefore, one additional capture analysis was performed to help further evaluate the 
uncertainty described above as related to capture well pumping rates.  Extraction rates used in the 
capture analysis were multiplied by 0.75.  Particles were initiated at the same starting locations as 
described in Section 6.1.  Forward particle tracking was then executed, and the particles were moved 
through the steady-state flow field. 


Particle tracking results from the reduced pumping rate scenario were largely similar to those described 
in Section 6.2 above.  Starting locations for uncaptured particles from source areas and within areas 
exceeding BSLs outside of source areas in Layer 2 through 5 were assessed and results are shown on 
Figure 6-14 through Figure 6-18.  These figures show possible source areas that are not being 
captured, which are very similar to the locations described for the original pumping rates.  The 
uncaptured particles for the reduced pumping rate scenario can be summarized as follow: 


• Areas of uncaptured groundwater originating within the source area in the SOEP and STEP area 
are the same;  


• The areas of uncaptured groundwater originating in Layer 2 in East Fork Armells Creek 
Alluvium is slightly increased; 


• Areas of uncaptured groundwater originating within the plume boundary in Layer 3 and 4 in the 
SOEP and STEP area is slightly increased; and 


• The areas of uncaptured particles originating in Layer 3 and 4 in East Fork Armells Creek 
alluvium is larger.  Most of this increased area contains chloride concentrations exceeding the 
BSL only and does not exceed BSLs for boron, SC or sulfate.  All particles originating from the 
SOEP and STEP areas above the East Fork Armells Creek that migrate east of the STEP Main 
Dam are captured before reaching East Fork Armells Creek alluvium, and no groundwater 
defined within the East Fork Armells Creek Alluvium plume passes the farthest downgradient 
capture wells (943A, 944A, and 945A). 


The uncertainty in the capture analysis with regards to pumping rates suggest that, although there is 
uncertainty in the measured pumping rates at the SOEP and STEP area, altering this parameter does not 
dramatically alter the prediction of capture performance. 


6.3.2 Effective Porosity 


Time-of-travel predictions are sensitive to effective porosity because groundwater velocity is inversely 
proportional to effective porosity.  Effective porosity is difficult to measure in the field, and site-specific 
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data are not available.  As discussed in Section 3.0 and 4.0, the model was populated with what are 
considered to be standard literature-derived values for effective porosity.   


Since effective porosity does not alter the flow field in any way, the same particles would be captured 
and uncaptured with this analysis as presented in Section 6.2.  However, effective porosity does impact 
the time-of-travel. With this in mind, the model was populated with a sparse set of particles, starting at 
locations that fell within the areas of BSL exceedance (presented in Section 6.1).  The sparse set of 
particles allowed for visualization of the travel time along the particle trace.  This analysis was also 
completed for a reduced period of time (10 years).   Two additional simulations were designed and 
executed: a “low” effective porosity simulation and a “high” effective porosity simulation.  For these two 
simulations, effective porosity was set to low and high values respectively, according to the range in 
literature (Table 3-1).  Table 6-3 below presents the effective porosity assigned to the major porosity 
zones in the model for these two scenarios, along with the values assigned in the standard case 
(presented in Section 6.2).   


Table 6-3.  Effective Porosity Values Applied to Uncertainty Simulations 
Material Zone Low Effective Porosity 


Scenario 
 


Standard  
Effective Porosity 


High Effective 
Porosity Scenario 


Alluvium 2 0.2 0.24 0.35 
Bedrock 1 0.01 0.1 0.4 


Coal 5 0.008 0.09 0.094 
 
Figure 6-19 presents the results of the effective porosity uncertainty analysis.  The most notable 
difference between the scenarios is that, under the high-end effective porosity scenario, particles that 
originated in the SOEP and STEP areas had barely traveled and were still within STEP and SOEP areas 
after 10 years, whereas for the standard effective porosity scenario, the particles were beginning to 
travel outside the STEP and SOEP areas.  For the low effective porosity scenario, the uncaptured 
particles had traveled a significant distance outside the SOEP and STEP areas after 10 years. 


6.4 EVALUATION OF SOURCE OF GROUNDWATER WEST OF SURGE POND 


Groundwater west of the Surge Pond in some alluvial and shallow bedrock wells (366S, 374S, 926S, 
977A, 978S, and 979S) contain concentrations of some constituents (boron, specific conductance, total 
dissolved solids and sulfate) exceeding BSLs.  Hydraulic gradients in shallow bedrock and alluvium in this 
area are relatively flat (Figure 2-13). In addition, gradients and flow directions in this area fluctuate 
seasonally in response to changes in the stage of the Surge Pond.  When the Surge Pond level is 
lowered, groundwater flow is generally towards the Surge Pond and hydraulic gradients increase in 
magnitude.  When the Surge Pond is filled, groundwater flow next to Surge Pond is away from the pond 
and gradients are flatter.  Flat gradients and seasonal fluctuations make it difficult to clearly determine 
the potential sources of elevated concentrations in groundwater from these wells.  


Reverse particle tracking was performed by conducting a 30-year transient simulation to evaluate the 
effect of seasonal fluctuations on groundwater flow and potential sources of elevated constituent 
concentrations in groundwater in the area. The inputs and boundary conditions for the 2014 steady-
state model were used for the simulation.  The Surge Pond elevations were adjusted bi-annually based 
on the average historical record for the last 10 years, the Surge Pond elevation was assigned a low 
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elevation of 3281.22 for the months of March through October and a high elevation of 3285.25 for the 
months of November through February.  The assigned stages represent the average high and low 
elevations for the period of record of 2005 through 2015.  


The model was run for a period of 30 years. Particles were placed in a circle with a radius of 100 feet 
around each of the impacted wells and tracked backwards through the transient flow field.  The ending 
particle locations from this particle tracking simulation were then used as initial particle locations for 
another reverse particle tracking simulation using the same model.  This cycle of using ending particle 
locations as initial particle locations for subsequent particle tracking was repeated twice to provide a 
total of approximately 60 years of seasonal changes in groundwater gradients in this area.  


The particles travel backwards in time to the south and west with particle travel eventually terminating 
at the model boundary adjacent to WECO Rosebud Mine Pit A (Figure 6-17).  Particle traces near the 
Surge Pond exhibit seasonal fluctuations.  Seasonal changes in particle track directions are most 
prevalent near the Surge Pond (near wells 366S and 926S) and less prevalent farther from the Surge 
Pond (near wells 374S, 978S, and 979S). Seasonal variability is less noticeable west of well 366S. 


Based on the particle tracking results, the source of groundwater in most of these wells is located 
somewhere southwest of the wells between the wells and WECO Rosebud Mine Pit A.  Results suggest 
that the SOEP is not the source of elevated concentrations of constituents in these wells. 
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7.0 MODEL ASSUMPTIONS AND LIMITATIONS  


The current numerical model described herein is capable of adequately simulating groundwater flow 
within the area of interest under a variety of conditions within a reasonable range.  Calibration of the 
model to a variety of different aquifer stress conditions, as described in Section 4.0, improves our 
confidence in the results and serves to address the inherent assumptions and limitations with models, 
discussed below. 


As a result, the model is appropriate and can be used to assess the effects of changes in water 
management practices at the SOEP and STEP on groundwater flow and advective transport.  It should be 
noted that because particle tracking (an advective transport analysis) does not take into account 
processes of attenuation (dispersion, retardation, and decay), it is not capable of quantifying the mass or 
concentrations of various solutes residing in the aquifer or the mass of solutes removed by capture 
systems. 


Groundwater models are mathematical representations of groundwater systems and, therefore, are 
guided by certain assumptions and limitations.  Those that pertain to MODFLOW include:  


Saturated-flow conditions exist throughout the model domain; 


• Darcy's Law applies; 


• The density of groundwater is constant; and 


• The principal directions of horizontal hydraulic conductivity or transmissivity do not vary 
within the system; aquifer heterogeneity and anisotropy can be adequately represented with 
an appropriate choice of aquifer properties and grid spacing. 


The model is also governed by other important assumptions: 


• Specific equipotential contour lines used to assign GHBs and no-flow boundaries provide an 
accurate and reasonable representation of the flow field at the model boundaries;  


• Steady-state boundary conditions, based on average pumping and recharge rates, result in 
representative flow fields.  This assumes that transient aquifer stresses that are not simulated 
would not produce significantly different results;   


• Estimated capture well pumping rates are representative of actual rates;  


• Flow in fractured bedrock can be approximated as an equivalent porous medium; 


• Vertical discretization within the model is fine enough to capture the depth-specific flow fields;  


• The range of aquifer properties estimated from field-based data provides a reasonable range of 
site values that are representative of actual site conditions; and  


• Any unknown water management practices of adjoining properties (e.g., possible groundwater 
abstraction or land application of water) do not significantly impact the groundwater system in 
the Stage I and II areas. 
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There is a degree of uncertainty inherent in any model and its application.  In this case, there is 
uncertainty associated with model inputs such as pond seepage rates, pumping rates, areal recharge, and 
hydraulic properties.  The model includes an underlying assumption that the aquifer inhomogeneity and 
anisotropy can be adequately characterized with an appropriate choice of aquifer properties and grid 
size.  Sedimentary processes that formed interfingered sandstone, shale, mudstone and coal strata in the 
Fort Union Formation likely created changes in vertical and horizontal hydraulic properties on the scale 
of tens of feet or less.  In addition, the model assumes that flow in bedrock units is horizontally isotropic 
and therefore it does not simulate any undocumented preferential flow paths that could be present.  
The process of strip-mining and backfilling of pits with spoils which occurred in areas within the edge of 
the model domain creates a heterogeneous distribution of materials at many scales which, along with 
layering and interfingering of alluvial and colluvial units, results in heterogeneity at tens of feet or less.  


The ability of the model to accurately predict changes in groundwater flow and advective transport at 
the scale of tens of feet or less may be limited, especially in areas with complex flow characteristics.  For 
these reasons, model predictions should not be viewed as certainties but as the best interpretation of 
likely outcomes based on available information and data. Additional lines of evidence, such as field-
measurements of drawdown and trends in water quality, should be assessed along with the model 
predictions to evaluate capture system performance. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 


Calibration of the numerical groundwater flow model described in this report demonstrates the model 
is capable of simulating groundwater flow and advective transport under a variety of hydrogeologic 
conditions.  The numerical model is appropriate for use in evaluating elements of the conceptual model 
and the efficacy of groundwater capture systems, either currently operating or being considered in the 
future. 


Development of the conceptual and numerical groundwater flow model, along with model calibration, 
model sensitivity analysis, and capture analysis, have led to the following conclusions: 


• The STEP and SOEP area has a complex and dynamic groundwater flow system.  In addition to 
complex hydrostratigraphy and diverging groundwater flow, infiltration through the reclaimed 
SOEP and seepage from cells in the STEP and Surge Pond influence groundwater flow in the 
area. 


• Groundwater quality that has been influenced by SOEP and STEP is characterized by elevated 
levels of certain parameters, including dissolved boron, chloride, sulfate, SC. 


• Vertical gradients for measured paired wells are generally downward across the site.   


• Much of seepage from the SOEP and STEP infiltrates into underlying alluvium and bedrock and 
flows northeast toward East Fork Armells Creek.  In 2004, groundwater exceeding BSLs flowed 
into East Fork Armells Creek alluvium and then northwest parallel to the creek. In the last 
several years, the groundwater capture system has cut off the plume in groundwater beneath 
the drainage east of the STEP Main Dam before it enters East Fork Armells Creek alluvium.  
Some groundwater exceeding BSLs has migrated a small way north of the STEP although 
migration in this area appears to be very slow.  A small area of uncaptured bedrock and alluvial 
groundwater exceeding BSLs is located south of the SOEP and West of the Surge Pond.    


• BSLs recently recalculated for area groundwater are in some cases substantially lower than 
previously estimated BSLs. In particular, the chloride BSL for alluvium dropped from 213 mg/L 
to 45 mg/L, which has greatly expanded the area of East Fork Armells Creek alluvium exceeding 
the BSL for chloride.  Some chloride detected in East Fork Armells Creek alluvium could 
originate from sources other than the SOEP and STEP, and the ponds may not be the source of 
chloride detected in that area. 


• Between 2005 and 2014, installation of several alluvial and bedrock capture wells and 
rehabilitation of well 360A between the STEP Main Dam and East Fork Armells Creek improved 
groundwater capture system effectiveness thereby reducing concentration of indicator 
parameters in alluvium and bedrock well in this area. 


• Concentrations of indicator parameters in alluvial monitoring wells east of Cell D (377A, 382A, 
994A, 997A and 998A) exhibit decreasing trends indicating that groundwater capture wells 
installed in this area since 2008 are effectively capturing groundwater prior to its reaching East 
Fork Armells Creek alluvium. 


• The numerical groundwater flow model has been calibrated to multiple sets of hydrogeologic 
data that represent a range of conditions and is able to reproduce flow fields, heads, and fluxes 
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within a reasonable range of error under a variety of hydrologic stresses. This roubust 
calibration procedure provides confidence in the predictive capabilities of the model. 


• The model calibration is most sensitive to increases in horizontal hydraulic conductivity and 
pond seepage rates. 


• Capture analysis indicates the groundwater capture system is currently capturing all 
groundwater originating from the SOEP and STEP that flows east before it reaches alluvium 
associated with East Fork Armells Creek.  Groundwater exceeding BSLs in alluvial monitoring 
wells adjacent to East Fork Armells Creek is likely either residual from before the 
implementation of the latest capture system or is from sources other than the SOEP and STEP.   


• Capture analysis indicates particles within an area where groundwater exceeds BSLs for 
indicator parameters in the northwest portion of the SOEP area are partially captured by wells 
2024D, EAP-205, 375D, and 376D.  According to the model, some uncaptured particles in this 
area travel north toward monitoring wells 354D, 2025D, 2026D, and 2031D.  However, 
groundwater samples from these wells do not currently exceed BSLs for indicator parameters. 


• Particles representing groundwater originating in the northwest half of the SOEP area are 
partially captured by wells 2024D, EAP-205, 375D, and 376D.  Particles released north of this 
area near wells 903D, 2032D, 2033D and 929D are not captured (although many particles 
released south of this area are captured by well 2024D).  The model indicates that particles that 
are not captured in this area would move north toward well 355D, which has not exhibited 
evidence of process pond impacts. 


• Capture analysis indicates particles within an area where groundwater exceeds BSLs for 
indicator parameters immediately north of STEP Cell A and Cell B near wells 2022D and 2023D 
are not captured.  The model indicates that particles originating near 2022D travel north toward 
wells 398D, 399D, and 901D, and particles originating near 2023D travel north toward 2009D.  
Groundwater samples from wells 398D, 399D, 901D have not exceeded BSLs, and samples 
from well 2009D slightly exceed the BSL for sulfate but not BSLs for dissolved boron, chloride 
or SC. However, there are no indications of impacts from process water at this location, as 
sulfate levels have shown a slight decline while all other indicators are stable. 


• Groundwater that exceeds BSLs in areas north of the SOEP and STEP appears to be moving 
very slowly due to relatively low permeability (with the exception of near well 2024D). This 
results in low yield wells and is a major reason for lack of complete capture in this area.  


• The capture system below the STEP dam effectively cuts off contaminated source water from 
traveling east to East Fork Armells Creek Alluvium. 


• Results of reverse particle tracking analyses suggest groundwater at wells 366S, 374S, 926S, 
977A, 978S, and 979S containing concentrations of indicator parameters exceeding BSLs 
originates from upland areas south of those wells and not from the SOEP area.  


• Uncertainty analysis indicates that predicted groundwater capture analysis is not very sensitive 
to decreases in capture well pumping rates on the order of 25 percent.   


In developing the conceptual and numerical models potential data gaps were identified.  NewFields 
recommends the following work to fill data gaps: 
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• Even though simulation of plume capture using particle tracking was not sensitive to overall 
decreases of current capture rates, future capture analyses that might consider fewer active 
pumping wells and/or lower pumping rates might be sensitive to this parameter.  Developing a 
more accurate method of measuring capture well pumping rates would increase model accuracy. 


• The downgradient extent of areas exceeding BSLs between wells 2022D and 2009D is 
uncertain. Monitoring well(s) should be installed in bedrock between wells 2022D and 2009D to 
evaluate the downgradient extent of process pond-affected groundwater and the feasibility of 
additional capture in this area based on well yield. 


• Monitoring well(s) should be installed in bedrock north of well 2032D to evaluate the 
downgradient extent of process pond-affected groundwater and the feasibility of additional 
capture in this area based on well yield. Screening wells or extending sandpack around the 
screen over a larger saturated interval than 2032D would accommodate potential capture. 


• It appears more capture is needed near well 903D based on concentrations of parameters 
exceeding the updated BSLs. It is recommended the feasibility of converting 903D to a capture 
well be evaluated.  It this is not feasible, installation of an additional well in this area should be 
considered to evaluate feasibility of additional capture based on well yield.   
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Note: Data from Western Regional Climate Center (see Appendix B)
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Notes: 
Data from Western Regional Climate Center (see Appendix B).
Year excluded if more than 5 days are missing from any one month.
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NOTE:
Shallow units include alluvium, interburden, McKay
Coal and upper 40-75 feet of Sub-McKay.
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Hydrographs: Wells North of SOEP Area
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CSES-Colstrip, Montana
FIGURE 2-18
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FIGURE 2-21
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Hydrographs: Wells Southeast of STEP Old Clearwell
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FIGURE 2-22
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Hydrographs: Wells East of STEP Area
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FIGURE 2-23
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FIGURE 2-24



!( Monitoring Well (March - December 2015)
Boron Concentration (mg/L)
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> 5.0 to 20
> 20



Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid,
IGN, IGP, swisstopo, and the GIS User Community
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NOTE:
Baseline screening level (BSL) for Boron in
Alluvium = 1.6 mg/L (Neptune 2015) as of
December 2015
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar
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Chloride in Alluvial Groundwater
SOEP and STEP Area



CSES-Colstrip, Montana
FIGURE 2-25



NOTE:
Baseline screening level (BSL) for Chloride in
Alluvium = 45 mg/L (Neptune 2015) as of
December 2015
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar
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Specific Conductance in Alluvial Groundwater
SOEP and STEP Area



CSES-Colstrip, Montana
FIGURE 2-26
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid,
IGN, IGP, swisstopo, and the GIS User Community
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Sulfate in Alluvial Groundwater
SOEP and STEP Area



CSES-Colstrip, Montana
FIGURE 2-27
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FIGURE 2-28



NOTE:
Baseline screening level (BSL) for Boron in
Bedrock = 1.3 mg/L and in Coal Related = 1.1
mg/L (Neptune 2015) as of December 2015
Figure includes water quality from wells
screened in Clinker, Overburden, McKay Coal
and Sub-McKay
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Chloride in Bedrock Groundwater
SOEP and STEP Area
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FIGURE 2-29



NOTE:
Baseline screening level (BSL) for Chloride in
Bedrock = 24 mg/L and in Coal Related = 20
mg/L (Neptune 2015) as of December 2015
Figure includes water quality from wells
screened in Clinker, Overburden, McKay Coal
and Sub-McKay
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FIGURE 2-30



NOTE:
Baseline screening level (BSL) for Specific
Conductance in Bedrock = 4,470 umhos/cm and in
Coal Related = 3550 umhos/cm(Neptune 2015) as
of December 2015



Figure includes water quality from wells screened in
Clinker, Overburden, McKay Coal and Sub-McKay
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FIGURE 2-31



NOTE:
Baseline screening level (BSL) for Sulfate in Bedrock
= 2,200 mg/L and in Coal Related = 2,061 mg/L
(Neptune 2015) as of December 2015
Figure includes water quality from wells screened in
Clinker, Overburden, McKay Coal and Sub-McKay
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Groundwater Quality Trends North of SOEP
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FIGURE 2-32
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Groundwater Quality Trends South of SOEP
SOEP and STEP Area



CSES-Colstrip, Montana
FIGURE 2-33
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Groundwater Quality Trends East of STEP Main Dam
SOEP and STEP Area



CSES-Colstrip, Montana
FIGURE 2-34



P:\Colstrip\04 GIS\Projects\12_Plumes\FIGURE 2-34 - GW_Trends_East_Dam.mxd



Service Layer Credits:



0.0



5.0



10.0



15.0



20.0



25.0



30.0



35.0



40.0



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Bo
ron



 Co
nc.



 (m
g/L



)



Boron



360A
379D
395D
906D
910A
911D
934D
989D
2013A
2014A
2016A
2020A
Alluvium BSL
Bedrock BSL



0



20



40



60



80



100



120



140



160



180



200



220



240



260



280



300



320



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Ch
lor



ide
 Co



nc.
 (m



g/L
)



Chloride



360A
379D
395D
906D
910A
911D
934D
989D
2013A
2014A
2016A
2020A
Alluvium BSL
Bedrock BSL



3,000



4,000



5,000



6,000



7,000



8,000



9,000



10,000



11,000



12,000



13,000



14,000



15,000



16,000



17,000



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Spe
cifi



c C
on



du
cta



nce
 (µ



mh
os/



cm
)



Specific Conductance



360A
379D
395D
906D
910A
911D
934D
989D
2013A
2014A
2016A
2020A
Alluvium BSL
Bedrock BSL



0



1,000



2,000



3,000



4,000



5,000



6,000



7,000



8,000



9,000



10,000



11,000



12,000



13,000



14,000



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Spe
cifi



c C
on



du
cta



nce
 (µ



mh
os/



cm
)



Sulfate



360A
379D
395D
906D
910A
911D
934D
989D
2013A
2014A
2016A
2020A
Alluvium BSL
Bedrock BSL





dmccammon


Rectangle











Groundwater Quality Trends East of D Cell
SOEP and STEP Area



CSES-Colstrip, Montana
FIGURE 2-35



P:\Colstrip\04 GIS\Projects\12_Plumes\FIGURE 2-35 - GW_Trends_East_D_Cell.mxd



Service Layer Credits:



0.0



5.0



10.0



15.0



20.0



25.0



30.0



35.0



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Bo
ron



 Co
nc.



 (m
g/L



)



Boron



377A
382A
993D
994A
997A
998A
Alluvium BSL
Bedrock BSL



0



20



40



60



80



100



120



140



160



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Ch
lor



ide
 Co



nc.
 (m



g/L
)



Chloride



377A
382A
993D
994A
997A
998A
Alluvium BSL
Bedrock BSL



0



2,000



4,000



6,000



8,000



10,000



12,000



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Spe
cifi



c C
on



d. 
(µm



ho
s/c



m)



Specific Conductance



377A
382A
993D
994A
997A
998A
Alluvium BSL
Bedrock BSL



0



1,000



2,000



3,000



4,000



5,000



6,000



7,000



8,000



9,000



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016



Sul
fat



e C
on



c. (
µm



ho
s/c



m)



Sulfate



377A
382A
993D
994A
997A
998A
Alluvium BSL
Bedrock BSL





dmccammon


Rectangle











Groundwater Quality Trends in East Fork Armells Creek Alluvium
SOEP and STEP Area



CSES-Colstrip, Montana
FIGURE 2-36
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FIGURE 2-38
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Calibrated Hydraulic Conductivity Distribution - Layer 5
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Calibrated Hydraulic Conductivity Distribution - Layer 6
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APPENDIX A
Summary of Aquifer Test Results



Test Pumping Hydraulic Saturated



Well Test Duration Rate Analytical Wells Test Type Transmissivity (T) Conductivity Thickness Storativity Hydrostratigraphic 



ID Date (minutes) (gpm) Solution Observed (ft2/day) (K)    (feet/day) (b)    (feet)  (S) Unit Source



10/7/1998 30 NA Bouwer-Rice WA-133 Slug Test 10 2 4



10/7/1998 30 NA Hvorslev WA-133 Slug Test 11 3 4



1/5/1999 52 5 Neuman 617A Pumping Test Ia 55 12 5 2.90E-02
1/5/1999 52 5 Neuman 617A Pumping Test Ib 49 10 5 7.30E-06
7/8/1999 17 5 Neuman 617A Pumping Test II 391 83 5 1.45E-06
1/5/1999 42 5 Neuman 617A Pumping Test I 2 123 26 5 3.66E-06
9/6/1999 27 5 Neuman 617A Pumping Test III 138 29 5 3.26E-06
10/2/1999 18 5 Neuman 617A Pumping Test IV 174 37 5 3.26E-06



10/19/1999 12 5 Neuman 617A Pumping Test V 247 53 5 2.90E-06



Not given Not given Not given Cooper-Jacob Not given Drawdown 4 0.1



Not given Not given Not given Cooper-Jacob Not given Recovery 4 0.1



Not given Not given Not given Cooper-Jacob Not given Drawdown 11 0.4



Not given Not given Not given Theis Recovery Not given Recovery 15 0.4



Not given Not given Not given Cooper-Jacob Not given Drawdown 105 2.1



Not given Not given Not given Theis Recovery Not given Recovery 30 2.1



Not given Not given Not given Cooper-Jacob Not given Drawdown 29 0.7



Not given Not given Not given Theis Recovery Not given Recovery 35 0.7



Not given Not given Not given Cooper-Jacob Not given Drawdown 10 0.3



Not given Not given Not given Theis Recovery Not given Recovery 8 0.3



Not given Not given Not given Cooper-Jacob Not given Drawdown 4 0.2



Not given Not given Not given Theis Recovery Not given Recovery 3 0.2



Not given Not given Not given Cooper-Jacob Not given Drawdown 10.44-39.27 1.2



Not given Not given Not given Theis Recovery Not given Recovery 17 1.2



Not given Not given Not given Cooper-Jacob Not given Drawdown 15 0.8



Not given Not given Not given Theis Recovery Not given Recovery 11 0.8



Not given Not given Not given Cooper-Jacob Not given Drawdown 10 0.3



Not given Not given Not given Theis Recovery Not given Recovery 8 0.3



374S Not given Not given Not given Theis Recovery Not given Recovery 380.02 380.02 19 19 Rosebud Clinker



17 NA Bouwer-Rice 377A Slug in 47 2 22



35 NA Bouwer-Rice 377A Slug out 58 3 22



105 4 Cooper-Jacob 378A Single Well Pump Test 45 2 22



105 4 Theis 378A Single Well Pump Test 49 2 22



119 7 Cooper-Jacob 379D Single Well Pump Test 110 6 19



119 7 Theis 379D Single Well Pump Test 112 6 19



100 2 Cooper-Jacob 380D Single Well Pump Test 57 3 19
100 2 Theis 380D Single Well Pump Test 60 3 19



158 2 Theis Recovery 380D Recovery 36 2 19



105 6 Cooper-Jacob 382A Single Well Pump Test 257 15 17
105 6 Neuman 382A Single Well Pump Test 161 10 17



105 6 Theis Recovery 382A Recovery 88 5 17



384D 11/13/1998 100 1 Theis Confined 384D Pumping Test 3 3 0.5 0.5 7 7 SubMcKay
100 8 Theis Confined 387D Pumping Test 151 4 42 0.421
100 8 Cooper-Jacob Confined 387D Pumping Test 167 4 42 0.289



1000 8 Theis & Jacob Recovery 387D Recovery Test 186 4 42



100 5 Theis 901D Single Well Pump Test 30 1 31
100 5 Cooper-Jacob 901D Single Well Pump Test 19 1 31



1000 5 Theis recovery 901D Single Well Recovery 16 1 31



100 5 Hantush-Jacob for leaky aquifer 903D Single Well Pump Test 11 1 17
100 5 Theis curve matching 903D Single Well Pump Test 24 1 17
100 5 Cooper-Jacob Straight-line 903D Single Well Pump Test 12 1 17



100 5 Theis recovery 903D Single Well Recovery 25 1 17



100 1 Cooper Jacob Straight-line 904A Single Well Pump Test 10 0 25



100 1 Theis recovery 904A Single Well Recovery 14 1 25



Table 4  of Maxim 2004



904D 10/6/1999 12 0.4 25  SubMcKay



903D 10/26/1999 17 1.0 17 SubMcKay



901D 10/26/1999 21 0.6 31 Deep SubMcKay



387D 11/20/1998 167 4 42



SubMcKay



382A 4/24/1998 154 9 17



380D 4/22/1998 50 3 19



378A 4/24/1998 47 2 22 Alluvium



379D 4/23/1998 111 6 19 SubMcKay



373D 9 0.3 SubMcKay



377A 4/24/1998 52 2 22  Alluvium



371D 17 1.2 SubMcKay



372D 13 0.8 SubMcKay



369D 9 0.3 SubMcKay



370D 4 0.2 SubMcKay



364D 4 0.1 SubMcKay



Table 5-4 of Hydrometrics. Jan 1995



365S 12 0.4 SubMcKay



367D 56 2.1 SubMcKay



368D 32 0.7



WA-133 10 2 4  Alluvium



Table 4  of Maxim 2004



WA-135 134 28 5 1.19E-05  Alluvium
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APPENDIX A
Summary of Aquifer Test Results



Test Pumping Hydraulic Saturated



Well Test Duration Rate Analytical Wells Test Type Transmissivity (T) Conductivity Thickness Storativity Hydrostratigraphic 



ID Date (minutes) (gpm) Solution Observed (ft2/day) (K)    (feet/day) (b)    (feet)  (S) Unit SourceT
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110 3 Cooper-Jacob Straight-line 905D Pumping Test 10 1 13
120 3 Theis recovery 905D Recovery Test 20 2 13
110 3 Theis observation well data 906D Pumping Test 145 11 13 0.000499
120 3 Theis recovery 906D Pumping Test 200 15 13



110 3 Theis observation well -- Pumping Test 167 13 13 0.003363



100 4 Theis 906D Pumping Test #1 42 2 23
100 4 Hantush-Jacob for leaky aquifer 905D Pumping Test #1 181 8 23 0.000183
100 4 Theis observation well data 905D Pumping Test #1 239 11 23 0.000236
100 4 Cooper-Jacob Straight-line 905D Pumping Test #1 239 11 23 0.000216
100 4 Theis recovery 906D Recovery Test #1 31 1 23
100 4 Theis recovery 905D Recovery Test #1 208 9 23
110 8 Theis 906D Pumping Test #2 55 2 23
110 8 Cooper-Jacob 906D Pumping Test #2 40 2 23
110 8 Cooper-Jacob Straight-line 905D Pumping Test #2 239 11 23 0.000227



110 8 Cooper-Jacob Straight-line 905D Pumping Test #2 221 10 23 0.000289



1 NA Bouwer-Rice 908D 2288 177 13



1 NA Bouwer-Rice 908D 9218 714 13



1 NA Bouwer-Rice 910A Slug in 807 56 14



1 NA Bouwer-Rice 910A Slug out 7128 495 14



240 -- Theis 922A Pumping  Test
240 -- Cooper-Jacob 922A Pumping Test 28 (Avg.) 2 (Avg.) 14 (Avg.)
240 -- Hantush-Jacob 922A Pumping Test



262 -- Theis Recovery 922A Recovery Test



120 -- Theis 924A Pumping  Test
120 -- Cooper-Jacob 924A Pumping Test 28 (Avg.) 2 (Avg.) 14 (Avg.)
120 -- Hantush-Jacob 924A Pumping Test



196 -- Theis Recovery 924A Recovery Test



924A 8/23/2000 -- -- Cooper-Jacob 923A Pumping Test 14 14 1 1 14 14 Alluvium



160 2 Cooper-Jacob Confined 928D Pumping  Test 64 1 59
160 2 Cooper-Jacob Unconfined 927D Pumping Test 11 0.18 59



160 2 Theis Unconfined 927D Pumping Test 8 0.13 59



160 13.6-16.4 Cooper-Jacob Unconfined 910A Pumping  Test 1232 76 16
160 13.6-16.4 Theis Unconfined 910A Pumping Test 1186 73 16



-- -- Theis Recovery Confined 910A Recovery Test 952 59 16



912A/924A 1 2002 Pumping Test 14 14 1 1 14 14 Alluvium



958D 5/5/2010 6.85 days 6 Cooper-Jacob Confined 975D Pumping Test 53 53 2.0 1.96296 27 27 0.00003 2.60E-05 SubMcKay



977A 10/16/2007 100 minutes 2 Cooper-Jacob 977A Pumping Test 54.1 54 2.4 2 22.15 22 -- Alluvium



10/16/2007 20 minutes NA Bouwer-Rice Unconfined 978S Slug-In 17.8 0.9 20 --



10/16/2007 20 minutes NA Bourwer-Rice Unconfined 978S Slug-Out 16.3 0.8 20 --



979S 10/16/2007 20 minutes NA Bouwer-Rice Unconfined 979S Slug-Out 23.7 23.7 0.7 0.7 34.03 34 -- Interburden



981D 10/25/2007 30 minutes NA Bouwer-Rice Confined 981D Slug-Out 12.0 12 1.2 1 10 10 -- SubMcKay



982D 10/25/2007 20 minutes NA Bouwer-Rice Confined 982D Slug-Out 15.0 15 1.0 1 15 15 -- SubMcKay



983D 11/1/2007 100 minutes 8 Theis Confined 983D Pumping Test 115.1 115 23.0 23 5 5 -- SubMcKay



984D 10/25/2007 1.2 minutes NA Bouwer-Rice Unconfined 984D Slug-Out 973 973 105.0 105 9.27 9 -- SubMcKay



985A 10/25/2007 1.2 minutes NA Bouwer-Rice Unconfined 985A Slug-Out 312 312 78.0 78 4 4 -- Alluvium



986D 10/25/2007 30 minutes NA Bouwer-Rice Confined 986D Slug-Out 25 25 1.2 1 20 20 -- SubMcKay



10/31/2007 100 minutes 1 Cooper-Jacob Confined 987D Pumping Test 27 1.4 20 --



10/31/2007 100 minutes 1 Theis Confined 987D Pumping Test 29 1.5 20 --



11/1/2007 60 minutes 7 Theis Unconfined 989D Pumping Test 895 66.3 13.5 0.01355



10/26/2007 3 minutes NA Bouwer-Rice Unconfined 988D Slug-Out 1293 95.8 13.5 --



10/26/2007 12 minutes NA Bouwer-Rice Unconfined 989D Slug-Out 131 39.3 3.34 -- SubMcKay



11/1/2007 100 minutes 4 Theis Recovery Confined 988D Pumping Test 3573 357.3 10 0.00610 SubMcKay



9/17/2008 133 minutes NA Bouwer-Rice Unconfined 996D Slug-In 0.4 0.03 12 --



9/17/2008 168 minutes NA Bouwer-Rice Unconfined 996D Slug-Out 0.3 0.03 12 --



997A 9/17/2008 106 minutes 3 Cooper-Jacob 998A Pumping Test 771 771 55.1 55 14 14 0.00378 3.8E-03 Alluvium



998A 9/17/2008 106 minutes 11 Theis Unconfined 997A Pumping Test 1070 1070 178.3 178 6 6 0.00351 3.5E-03 Alluvium



Table 4  of Maxim 2004



data files from hydrometrics



989D 684 118 6 6.1E-03



996D 0.4 0.03 12



987D 28.2 1.4 20.0 SubMcKay



988D 1076 79.7 13.5 1.4E-02 SubMcKay



910A 8/23/2001 1116 69 16 Alluvium



978S 17.0 0.9 20 Interburden



923A 8/23/2000 28
2



14 Alluvium



927D 8/16/2001 17 0.3 59 SubMcKay



910A 11/3/1999 2398 166 14 Alluvium



921A 8/22/2000 28 2 14 Alluvium



906D 113 5 23 2.3E-04 SubMcKay



10/7/1999



10/10/1999



908A 11/3/1999 Slug in 4592 355 13 Alluvium



905D 10/6/1999 63 5 13 1.3E-03 SubMcKay



SubMcKay
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APPENDIX A
Summary of Aquifer Test Results



Test Pumping Hydraulic Saturated



Well Test Duration Rate Analytical Wells Test Type Transmissivity (T) Conductivity Thickness Storativity Hydrostratigraphic 



ID Date (minutes) (gpm) Solution Observed (ft2/day) (K)    (feet/day) (b)    (feet)  (S) Unit SourceT
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999D 9/17/2008 106 minutes 4 Theis Recovery 999D Pumping Test 50 50 4.2 4 12 12 -- SubMcKay



2003D 4/27/2010 100 minutes 5 Theis Confined 2003D Pumping Test 725 725 241.7 242 3 3 SubMcKay



2004D 4/27/2010 13 minutes NA Bouwer-Rice Confined 2004D Slug-Out 19.2 19 3.2 3 6 6 -- SubMcKay



2005D 4/27/2010 101 minutes 6 Theis Confined 2005D Pumping Test 22.2 22 11.1 11 2 2 SubMcKay



2006D 4/27/2010 102 minutes 2 Theis Unconfined 2006D Pumping Test 228 228 32.6 33 7 7 SubMcKay



2007D 4/27/2010 106 minutes NA Cooper -Bredehoft-Papadopulos 2007D Slug-In 3.5 4 0.7 0.7 5 5 SubMcKay



2008D 8/26/2010 101 minutes 4 Cooper-Jacob Confined 2008D Pumping Test 624.1 624 69.3 69 9.0 9 SubMcKay



2009D 11/15/2010 102 minutes 3 Theis Confined 2009D Pumping Test 26.9 27 1.0 1.0 27.0 27 SubMcKay



2010D 11/15/2010 100 minutes 5 Cooper-Jacob Confined 2010D Pumping Test 30.25 30 0.8 0.8 39.0 39 SubMcKay



2011D 11/15/2010 100 minutes 7 Cooper-Jacob Confined 2011D Drawdown 9 9 0.3 0.3 30 30 SubMcKay



2012D 12/14/2010 108 minutes 8 Cooper-Jacob Confined 2012D Drawdown 288 288 44 44 6.5 7 SubMcKay



2013A 8/4/2011 194 Minutes 17 Theis Unconfined 2016A Pumping Test 1582 1582 121.0 121 13 13 0.000055 0.0000549 Alluvium



8/5/2011 30 NA Bouwer-Rice Unconfined 2017A Slug-In 2.1 1.0 2 --



8/5/2011 25 NA Bouwer-Rice Unconfined 2017A Slug-Out 3.2 1.6 2 --



8/23/2012 200 NA Bouwer-Rice Confined 2022D Slug In 0.08 7.82



8/23/2012 50 NA Bouwer-Rice Confined 2022D Slug Out 0.16 7.82



2023D 8/24/2012 100 2 Theis Unconfined 2023D Drawdown 14 14 0.8 0.8 17 17 SubMcKay



8/23/2012 100 8 Theis Confined 2024D Drawdown 235 4 56



8/23/2012 100 8 Theis Confined 2026D Drawdown 868 15 56 0.0005



2025D 8/23/2012 100 2 Theis Confined 2025D Drawdown 36 36 2 2 19 19 SubMcKay



2026D 8/23/2012 100 2 Theis Confined 2026D Drawdown 19 19 0.8 1 25 25 SubMcKay



2031D 6/18/2013 10 NA Theis Confined 2031D Slug Out 7 7 0.9 1 7.8 8 SubMcKay



2035A 5/20/2014 100 4 Theis Unconfined 2035A Drawdown 190 190 19 19 10 10 Alluvium



2038A 5/20/2014 10 NA Bouwer-Rice Unconfined 2038A Slug Out 77 77 4 3.5 22 22 Alluvium



Not given Not given Not given Slug Out 18 1.8 10
Not given Not given Not given Slug In 19 1.9 10



Not given Not given Not given Slug Out 18 1.8 10



Not given Not given Not given Pump Test 32 3.2 10



Not given Not given Not given Recovery Test 32 3.2 10



Not given Not given Not given Slug Out 107 10.7 10
Not given Not given Not given Slug In 87 8.7 10



Not given Not given Not given Slug Out 59 5.9 10



Not given Not given Not given Slug Out 29 2.9 10



Not given Not given Not given Slug Out 43 4.3 10



Not given Not given Not given Pump Test 61 6.1 10



Not given Not given Not given Recovery Test 59 5.9 10



Not given Not given Not given Pump Test 23 2.3 10



Not given Not given Not given Recovery Test 10 1.0 10



Not given Not given Not given Pump Test 0.7 0.07 10



Not given Not given Not given Recovery Test 0.5 0.05 10



Not given Not given Not given Recovery Test 45 4.5 10



Not given Not given Not given Slug Out 42 4.2 10



Not given Not given Not given Slug Out 690 69.0 10



Not given Not given Not given Slug In 611 61.1 10



Not given Not given Not given Slug Out 164 16.4 10
Not given Not given Not given Slug Out 133 13.3 10



Not given Not given Not given Slug Out 136 13.6 10



9S Not given Not given Not given Slug Out 0.2 0.2 0.02 0.02 10 10.0 Interburden 



Not given Not given Not given Slug In 418 41.8 10
Not given Not given Not given Slug Out 367 36.7 10



Not given Not given Not given Slug Out 390 39.0 10



Not given Not given Not given Slug Out 32 6.4 5



Not given Not given Not given Slug Out 36 7.2 5



39S Not given Not given Not given Slug In 1 0.5 0.04 0.04 15 15.0 Interburden



data files from hydrometrics



Table 4  of Maxim 2004



13S 34 7 5 Interburden



5S 144 14 10 Interburden



10S 391 39 10 Interburden



6M 43 4 10 Rosebud



9M 649 65 10 Rosebud



31M 15 1.5 10 McKay



35M 0.6 0.1 10 McKay



16M 35 3.5 10 McKay



19M 60 6.0 10 McKay



10M 32 3.2 10 McKay



13M 82 8.2 10 McKay



2024D 452 8 56 5.0E-04 SubMcKay



5M 18 1.8 10 McKay



2017A 3 1 2 Alluvium



2022D 0 8 SubMcKay
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APPENDIX A
Summary of Aquifer Test Results



Test Pumping Hydraulic Saturated



Well Test Duration Rate Analytical Wells Test Type Transmissivity (T) Conductivity Thickness Storativity Hydrostratigraphic 



ID Date (minutes) (gpm) Solution Observed (ft2/day) (K)    (feet/day) (b)    (feet)  (S) Unit SourceT
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Not given Not given Not given Slug Out 299 15.0 20 Spoils



Not given Not given Not given Slug Out 254 12.7 20 Spoils



17SP Not given Not given Not given Slug Out 8500 8500 425.0 425 20.0 20 Spoils



19SP Not given Not given Not given Slug Out 8 8 0.4 0.4 20.0 20 Spoils



Not given Not given Not given Slug Out 23 1.2 20.0 Spoils



Not given Not given Not given Slug Out 26 1.3 20.0 Spoils



29SP Not given Not given Not given Pump Test 103 103 17.2 17 6.0 6 Spoils



41SP Not given Not given Not given Slug Out 0.3 0.3 0.01 0.01 20.0 20 Spoils



160 8 Theis Unconfined 51SP Pumping  Test 188 4 46
160 8 Cooper-Jacob Unconfined 51SP Pumping Test 192 4 46
-- 8 Theis Recovery Confined 51SP Recovery Test 497 11 46



160 8 Cooper-Jacob Unconfined 20S Pumping Test 824 18 46



160 8 Theis Unconfined 20S Pumping Test 186 4 46



64A 4/5/2007 100 4 Theis 64A Pumping Test 644 644 25.8 26 25.0 25 -- Alluvium



65A 1/5/1999 5 NA Bouwer-Rice 65A Slug Out 62 62 3.1 3 20.0 20 -- Alluvium



10/14/05 100 pumping 6 Cooper-Jacob Confined 67M Pumping Test 43 4.8 9.0 --



10/14/05 100 recovery NA Theis 67M Recovery Test 39 4.4 9.0 --



68A 10/14/05 100 4 Cooper-Jacob Unconfined 68A Pumping Test 683 683 50.2 50 13.6 14 -- Alluvium



69R 10/14/05 13 NA Bouwer-Rice 69R Slug Out 17 17 0.9 1 18.4 18 -- Rosebud



70SP 11/21/2005 13195 13 Theis Unconfined 70SP Pumping Test 710 710 28.4 28 25.0 25 -- Spoils



75A 12/21/2006 100 21 Cooper-Jacob 64A Pumping Test 2972 2972 148.6 149 20.0 20 2.12E-05 2.1E-05 Alluvium



76A 12/22/2006 100 1 Theis 76A Pumping Test 39 39 5.6 6 7.0 7 -- -- Alluvium



78A 12/22/2006 100 12 Theis 43S, 44S Pumping Test 1043 1043 99.4 99 10.5 11 1.55E-03 1.6E-03 Alluvium



80D 12/21/2006 100 43 Theis 80D Pumping Test 338 338 22.5 23 15.0 15 -- SubMckay



1440 2 Theis 81A 1055 51 20.5 4.68E-03 Alluvium



1440 2 Cooper-Jacob 81A 1028 50 20.5 4.89E-03 Alluvium



6/19/2008 4 na Bouwer-Rice 84SP slug in 18.7 Spoils



6/20/2008 30 na Bouwer-Rice 84SP slug out 10.4 Spoils



10/30/2008 204 10 Cooper-Jacob unconfined 85SP pumping test 276 30.6 9 Spoils



10/30/2008 204 10 Cooper-Jacob 85SP pumping test 261 28.9 9 Spoils



10/30/2008 294 9 Theis unconfined 86SP pumping test 257 47.6 5.39 Spoils



6/19/2008 5 na Bouwer-Rice 86SP slug in 141 Spoils



6/19/2008 8 na Bouwer-Rice 86SP slug out 101 Spoils



6/19/2008 157 10 Cooper-Jacob 87SP pumping test 856 39.3 21.8 Spoils



6/19/2008 157 10 Theis unconfined 87SP pumping test 758 34.8 21.8 Spoils



6/19/2008 40 na Bouwer-Rice 88M slug in 0.291



6/19/2008 NA na Bouwer-Rice 88M slug out 0.660



89SP 10/30/2008 217 36 Theis unconfined 89SP pumping test 14300 14300 622 622 23 23



90R 10/30/2008? 103 2 Theis unconfined 90R pumping test 154 154 22 22 7 7 Rosebud



6/25/2009 3 NA Bouwer-Rice Unconfined Slug In 180 10.0 18



6/25/2009 3 NA Bouwer-Rice Unconfined Slug Out 214 11.9 18



6/25/2009 2 NA Bouwer-Rice Confined 93A Slug In 267 14.9 18



6/25/2009 2 NA Bouwer-Rice Confined 93A Slug Out 323 18.0 18



94A 6/25/2009 1 NA Bouwer-Rice Confined 94A Slug Out 1014 1014 50.7 51 20 20 Alluvium



95D 6/25/2009 100 NA Bouwer-Rice Confined Slug In 1 1 0.1 0.1 11 11 Spoils



6/25/2009 1 NA Bouwer-Rice Confined 96A Slug In 2430 180 14



6/25/2009 1 NA Bouwer-Rice Confined 96A Slug Out 4266 316 14



6/25/2009 1 NA Bouwer-Rice Confined 97A Slug In 1318 88 15



6/25/2009 1 NA Bouwer-Rice Confined 97A Slug Out 1947 130 15



98M 9/17/2009 100 2 Theis Confined 98M Pump Test 55 55 7 7 7.5 8 McKay



99D 6/25/2009 100 NA Bouwer-Rice Confined 99D Slug Out 90 90 15 15 6 6 SunMcKay



6/25/2009 1 NA Bouwer-Rice Confined 100A Slug In 704 47 15



6/25/2009 1 NA Bouwer-Rice Confined 100A Slug Out 695 46 15



101A 6/25/2009 1 NA Bouwer-Rice Confined 101A Slug Out 1660 1660 83 83 20 20 Alluvium



Provided by Hydrometrics



Table 4  of Maxim 2004



Provided by Hydrometrics



100A 699 47 15 Alluvium



96A 3220 238 14 Alluvium



97A 1602 107 15 Alluvium



92A 92A 197 11 18 Alluvium



93A 294 16 18 Alluvium



87SP 805 37 22



88M 0.438



85SP 268 30 9



86SP 257 88 5



84SP 14



Dec-07 12 Pumping Test2 1041



26SP 24 1.2 20



McKay



82A



51SP 8/14/2001 308 7 46



50 21



Spoils



67M 41 4.6 9



4.8E-03



16SP 276 14 20



McKay
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APPENDIX A
Summary of Aquifer Test Results



Test Pumping Hydraulic Saturated



Well Test Duration Rate Analytical Wells Test Type Transmissivity (T) Conductivity Thickness Storativity Hydrostratigraphic 



ID Date (minutes) (gpm) Solution Observed (ft2/day) (K)    (feet/day) (b)    (feet)  (S) Unit SourceT
 G



E
O



M
E



A
N



K
 G



E
O



M
E



A
N



b 
A



V
E



R
A



G
E



S 
G



E
O



M
E



A
N



6/25/2009 2 NA Bouwer-Rice Confined 102A Slug In 339 52 6.5



6/25/2009 2 NA Bouwer-Rice Confined 102A Slug Out 342 53 6.5



6/25/2009 2 NA Bouwer-Rice Confined 103D Slug In 254 16 16



6/25/2009 2 NA Bouwer-Rice Confined 103D Slug Out 267 17 16



104A 6/25/2009 0 NA McElwee-Zenner 104A Slug Out 3740 3740 220 220 17 17 Alluvium



105A3 9/17/2009 11035 NA Cooper-Jacob Confined 105A
Pumping Test at wells 



106A, 107A, & 108A
400 400 44.0 44 9 9 Alluvium



106A4 9/17/2009 11035 NA Cooper-Jacob Confined 105A,109A
Pumping Test at wells 



106A, 107A, & 108A
600 600 46.0 46 13 13 Alluvium



6/24/2009 10 NA Bouwer-Rice Confined 107A Slug In 26 2.0 12.5 Alluvium



6/24/2009 10 NA Bouwer-Rice Confined 107A Slug Out 24 1.9 12.5 Alluvium



108A6 9/17/2009 11035 NA Cooper-Jacob Confined 105A,109A
Pumping Test at wells 



106A, 107A, & 108A
600 600 35.0 35 17 17 Alluvium



109A7 9/17/2009 11035 NA Cooper-Jacob Confined 109A
Pumping Test at wells 



106A, 107A, & 108A
970 970 49.0 49 20 20 Alluvium



6/24/2009 1 NA Bouwer-Rice Confined Slug In 605 67.2 9 SubMcKay



6/24/2009 1 NA Bouwer-Rice Confined Slug Out 684 76.0 9 SubMcKay



11/12/2009 NA Bouwer-Rice Confined 11SP Slug In 34.32 2.6 13 Spoils



11/12/2009 NA Bouwer-Rice Confined 111SP Slug Out 9.1 0.7 13 Spoils



112R 8/5/2011 100 31 Thei-Unconfined 112R Pumping Test 973 973 51.2 51 19.0 19 Rosebud



113M 3/21/2013 15705 1 Theis -Confined 58M-P Start Up Pumping 84 84 9.3 9 9.0 9 McKay



118A 3/21/2013 5715 2 Theis -Confined AB7-S Start Up Pumping 110 110 14.7 15 7.5 8 Alluvium



134A 3/6/2014 90 NA Bouwer-Rice 134A Slug Out 11.7 12 0.94 1 12 12 Alluvium



135A 3/5/2014 106 10 Neuman-Witherspoon 136 A, OT-7 Pumping Test 1939 1939 242 242 8 8 Alluvium



OT-7 3/6/2014 240 NA Bouwer-Rice OT-7 Slug Out 0.7 1 0.15 0.15 5 5 Alluvium



Hydrostratigraphic  
Unit



SubMcKay



Plant spoils



Rosebud



McKay



Interburden



Alluvium



Notes:             Wells from Plant Site, SOEP and STEP Site, and Townsite



1  This well listed as 912D but probably is 924A. See 2002 GW Investigation Report Section 2.4.
2  First 1440 minutes of startup pumping analyzed by Geomatrix
3 Long term pump test observation data from well 105A fit with Cooper-Jacob Solution 
4 Average fit of long term pump test observation data
5 Aquifer properties based on slug test results, well 107A is possibly isolated from channelized sub-surface flow
6 Average fit of long term pump test observation data
7 Long term pump test observation data from well 109A fit with Cooper-Jacob Solution
8 The geometric mean indicates the central tendency or typical value of a set of numbers by using the product of their values .  For aquifer property values that vary by more than two orders of magnitudethe geometric mean is often thought to be more  representative of average values
     than the arithmetic mean (Fetter, 1988).



Provided by Hydrometrics



0.15 355 18.3 Alluvium



Geometric Mean 
Hydraulic 



Conductivity 



18 14 0.0004
13



K Ranges by Hydrostratigraphic Unit



Minimum Hydraulic 
Conductivity



Maximum Hydraulic 
Conductivity



Hydrostratigraphic  Unit



0.03 242 2.5 SubMcKay



0.01 622 7.5 Plant spoils



0.9 65 12.5 Rosebud



0.06 9.3 2.3 McKay



0.02 39 1.1 Interburden



Means by Hydrostratigraphic Unit



Geometric Mean 



Transmissivity (ft2/day) 8
Geometric Mean Hydraulic 



Conductivity (ft/day) 8



Arithmetic Mean 
Saturated 



Thickness (ft)



Geometric Mean 



Storativity 8



41.5 2.5 18 0.001
111 8 19
149 12 13
26 2.3 10



1.1 15
225



110D 110D 643 71 9



111SP 18 1 13



103D 260 16 16 SubMcKay



107A5 25 2 13



102A 341 52 7 Alluvium
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APPENDIX B



Monthly Total Precipitation Data and Statistics for Colstrip Montana 



from Western Regional Climate Center



YEAR(S) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
1927 z z 0.79 2.3 4.07 3.4 1.34 2.96 1.49 0.25 1.37 0.84 18.81
1928 1.18 0.31 0.32 0.57 1.17 2.34 3.53 0.47 0.12 1.28 0.31 0.38 11.98
1929 0.47 0.42 0.98 1.24 v 2.07 1.16 0.56 0.23 1.65 1.33 1.23 0.66 10.76
1930 0.61 0.19 2.35 2 0.55 1.24 1.27 1.57 0.2 1.71 0.2 0.14 12.03
1931 0.06 1.35 1.45 0.88 0.96 0.71 0.82 0.67 1.83 1.24 1.12 0.22 11.31
1932 0.79 0.62 2.13 3.91 1.52 2.61 2.26 1.19 0.85 4.07 0.14 0.28 20.37
1933 1.24 0.77 1.68 3.34 3.88 1.21 1.07 1.76 0.39 0.64 0.51 1.73 18.22
1934 1 0.28 1.19 1.28 0.3 0.46 0.38 0.13 1.57 0.12 0.42 1.42 8.55
1935 0.27 0.95 1.87 1.17 2.26 2.3 2.99 1.64 0.56 0.66 0.5 0.53 15.7
1936 0.77 a 0.74 1.68 0.92 0.75 0.88 0.53 0.46 1.09 0.89 1.13 0.45 10.29
1937 1 0.68 0.73 0.37 1.18 2.04 1.86 0 1.62 1.03 0.53 0.95 11.99
1938 1.02 0.31 1.36 0.15 2.83 1.86 1.62 0.62 1.24 0.61 0.72 0 12.34
1939 0.56 0.64 0.91 1.41 2.74 4.44 1.12 0.56 0.97 0.17 0.19 0.58 14.29
1940 0.66 1.2 1.27 3.42 1.55 4.33 0.99 0.09 0.82 3.41 1.15 0.77 19.66
1941 0 0.54 0.3 2.3 1.14 2.15 2.34 1.35 4.16 1.48 0.88 1.09 17.73
1942 0.44 0.51 1.1 1.97 3.27 4.6 1.54 0.51 2.01 1.09 1.1 0.15 18.29
1943 1.22 0.35 1.68 0.94 2.28 3.98 0.91 3.04 0.48 2.07 z z 16.95
1944 0.52 z z z 3.76 10.28 1.85 u 3.34 0.25 0.19 0.59 0.91 19.84
1945 0.6 0.21 0.89 0.98 3.34 2.76 0.22 0.96 2.14 0.88 0.25 0.57 13.8
1946 0.62 0.25 0.5 0.87 4.47 2.72 1.08 1.02 3.67 4.19 0.44 1.09 20.92
1947 0.23 0.18 0.68 2.59 1.03 3.49 0.09 1.02 0.92 0.28 0.43 0.35 11.29
1948 z z z z z z 2.66 a 0.62 0.86 0 1.14 0.2 5.48
1949 1.79 c 0.84 0.88 0.5 2.11 1.92 0.89 0.18 1.03 1.82 0.03 0.53 12.52
1950 0.07 0.29 1.59 1.67 2.39 3.15 1.18 0.61 2.1 0.29 0.74 0.47 14.55
1951 0.36 0.38 0.32 1.23 1.84 3.71 0.74 2.43 1.36 1.12 0.36 0.93 14.78
1952 0.24 0.36 a 0.38 0.24 3.07 a 2.34 1.09 1.39 a 0.27 0.1 0.37 0.25 10.1
1953 0.5 1.18 0.61 1.8 4.21 2.35 1.66 2.08 1.16 3.11 0.21 0.47 a 19.34
1954 0.56 0.29 1.82 a 1.08 0.72 2.21 0.44 3.16 0.34 0.45 0.18 0.06 11.31
1955 0.23 1.31 0.46 3.4 5.09 1.81 1.4 0.45 0.52 1.08 1.03 0.73 17.51
1956 0.35 0.1 a 0.22 1.19 2.99 1.16 1.79 2.86 0.58 0.49 1.17 0.67 13.57
1957 0.48 a 0.33 1.07 4 2.51 5.01 0.16 1.85 a 1.09 0.22 1.68 a 0 18.4
1958 0.24 0.49 0.38 1.28 1.18 4.08 2.52 0.5 0.23 3.75 1.04 1.33 17.02
1959 0.48 0.87 0.39 1.68 1.81 1.13 0.23 0.46 1.59 0.82 0.89 0.1 10.45
1960 0.25 0.74 1.05 0.83 1.72 2.6 0.04 1.71 0.11 0.42 0.19 0.71 10.37
1961 0.21 0.79 0.19 1.49 2.79 0.5 1.18 0.87 3.97 1.43 0.83 0.47 14.72
1962 0.61 0.45 0.66 0.64 2.77 3.59 2.87 0.59 1.45 0.53 0.49 0.64 15.29
1963 1.16 1.11 0.45 3.56 1.99 4.63 1.21 0.41 2.19 0.02 0.36 0.75 17.84
1964 0.64 0.52 0.69 2.41 2.29 3.73 1.01 4.16 0.19 0.51 1.31 1.01 18.47
1965 0.89 0.8 0.56 1.61 1.94 2.98 1.81 1.09 1.82 0 0.42 0.42 14.34
1966 0.49 0.45 0.97 1.81 1.39 2.5 1.38 0.94 0.19 1.38 0.6 0.89 12.99
1967 0.66 0.52 1.27 1.95 1.75 3.68 0.43 0.35 4.12 0.61 0.62 1.23 17.19
1968 0.93 0.7 0.61 0.87 4.06 4.09 0.47 3.58 1.73 0.58 1.19 1.03 19.84
1969 0.92 0.13 0.37 5.94 1.74 3.82 1.46 0.21 0.14 1.43 0.19 1.25 17.6
1970 0.88 0.95 0.99 3.28 3.46 2.45 0.47 0 0.86 0.99 0.84 0.4 15.57
1971 2.35 0.85 0.63 1.13 1.79 2.55 0.47 1.83 0.5 6.24 0.14 0.71 19.19
1972 0.82 0.6 0.44 0.63 1.86 4.57 1.28 2.63 0.59 2.07 0.19 0.88 16.56
1973 0.39 0.24 0.81 z z z 0.34 z z z 0.15 0.74 2.67



Monthly Total Precipitation (inches)



45  ̊ 53 '
45  ̊ 53 '



3220
3220



7/1
11/1



106  ̊ 36 '
106  ̊ 37 '



NCDC COOP Station 
241905-7
241905-7



Latitude Data Collection End Date
11/1



 Data Collection Start DateLongitude Elevation (feet)











APPENDIX B



Monthly Total Precipitation Data and Statistics for Colstrip Montana 



from Western Regional Climate Center



YEAR(S) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL



Monthly Total Precipitation (inches)



1974 0.08 0.92 0.51 3.05 3.69 1.05 1.97 1.12 z 3.76 0.53 a z 16.68



1975 z z z z z z z z z z z z 0
1976 0 o 0.6 0.36 2.13 2.83 3.53 0.26 0.25 0.68 0.84 0.54 0.22 12.24
1977 0.81 0.25 1.44 0.18 3.05 1.54 2.25 2.34 1.18 1.6 0.75 0.68 16.07
1978 0.74 1.1 0.16 0.57 9.27 1.45 2.29 0.27 4.09 0.1 1.1 0.98 22.12
1979 0.24 0.8 0.22 0.97 1.61 0.58 0.26 0.4 0.19 0.34 0.23 0 5.84
1980 0.53 0.36 0.94 0.25 1.43 z 0.58 1.53 z 2.38 0.2 0.54 8.74
1981 0.36 0.28 0.72 0.12 j 6.22 3.69 1.49 0.83 0.68 1.78 0.36 0.8 17.21
1982 1.57 b 0.2 1.83 1.37 1.64 2.67 0.93 1.25 1.95 1.29 0.41 0.58 15.69
1983 0.35 0.11 0.23 0.01 1.63 2.09 1.66 1.33 1.37 0.98 0.91 0.17 10.84
1984 0.16 0.14 0.62 1.12 a 1.71 3.67 0.25 0.74 0.98 0.39 0.59 0.69 a 11.06
1985 0.16 0.18 1.51 0.37 0.69 2.56 1.8 1.33 1.83 0.63 0.68 0.29 12.03
1986 0.28 0.54 0.74 1.67 3.47 0.91 0.48 1.31 3.52 0.55 0.59 0.07 14.13
1987 0.08 0.24 1.96 0.23 3.09 1.9 2.53 2.81 0.74 0.04 0.63 0.05 14.3
1988 0.04 0.6 0.35 0.77 1.17 1.3 0.12 0.41 1.78 0.86 0.35 0.33 8.08
1989 0.66 0.19 1.76 1.76 2.28 2.79 1.6 0.76 0.65 0.62 0.85 0.79 14.71
1990 0.38 0.06 0.43 1.1 2.79 2.58 1.11 0.9 0.22 0.86 0.3 0.4 11.13
1991 0.66 0.28 0.32 3.46 2.99 2.17 0.34 0.21 3.05 0.72 1.04 0.03 15.27
1992 0.03 0.04 0.86 1.87 1.77 2.87 2.03 1.28 0.89 0.75 1.05 0.64 a 14.08
1993 0.3 b 0.24 0.76 0.84 0.8 4.19 5.43 0.73 0.24 1.42 0.38 0.55 15.88
1994 1.09 0.72 0.87 1.11 1.13 a 3.14 a 0.63 0.24 1.77 3.19 1.05 0.08 a 15.02
1995 0.31 0.51 1.64 1.83 3.64 a 3.06 1.42 0.3 0.47 0.76 0.5 0.18 14.62
1996 1.24 0.2 a 1.43 0.66 4.1 1.23 0.89 0.05 1.15 1.28 0.9 1.21 14.34
1997 0.75 0.37 0.43 1.81 3.7 z 3.8 a 0.46 0.35 1.26 0.59 0.6 14.12
1998 0.42 0.42 1.52 0.66 0.41 2.84 1.19 2.1 1.72 2.25 1.4 0.4 15.33
1999 1.22 a 0.55 0.45 2.92 1.61 2.02 0.63 2.08 0.89 0.42 1.12 z 13.91
2000 0.23 0.83 0.73 1.8 2.4 2.98 1.23 0.27 1.77 0.57 1.01 0.28 14.1
2001 0.32 0.68 0.99 1.45 0.25 4.5 2.13 0.18 0.41 0.43 0.61 0.01 11.96
2002 0.45 0.59 0.74 1.93 1.61 1.91 3.03 1.75 2.1 0.81 0.06 0.22 15.2
2003 1.22 1.51 2.78 0.88 3.11 a 2.88 0.2 0.27 0.47 1.57 0.67 1.15 16.71
2004 0.27 0.74 0.22 0.43 0.91 1.75 1.11 0.54 2.05 1.59 0.03 0.12 9.76
2005 0.29 0.32 0.98 3.61 5.65 4.57 0.92 0.75 0.52 3.42 1.4 1.01 23.44
2006 0.11 0.64 1.23 2.68 1.15 0.28 0.87 0.25 2.58 1.25 0.26 0.18 11.48
2007 0.22 c 1.23 b 1.88 2.41 6.94 3.35 0.22 0.41 0.97 0.85 0.22 0.45 19.15
2008 0.89 0.45 0.55 z 6.84 2.91 b 1.05 1.19 1.62 2.71 0.94 0.81 a 19.96
2009 0.61 0.46 1 1.67 1.14 1.08 1.06 2.34 0.26 3.23 0.07 0.53 a 13.45
2010 0.45 a 0.33 0.08 2.35 4.67 2.39 2.73 1.61 1.11 0.55 1.35 0.45 18.07
2011 1.31 0.85 0.7 2.36 10 3.12 2.32 0.51 0.17 1.45 0.58 0.55 23.92
2012 0.99 0.36 0.22 1.52 1.43 0.26 0.47 0.6 0.07 1.48 0.35 0.29 8.04
2013 0.55 0.56 0.52 a 2.18 7.69 3.12 0.66 1.32 2.42 2.75 0.24 1.39 23.4
2014 0.73 0.75 2.22 0.8 4.21 2.11 0.56 4.52 1.06 0.46 0.92 0.45 b 18.79



MEAN 0.60 0.55 0.92 1.61 2.67 2.66 1.29 1.16 1.25 1.27 0.64 0.57 15.2
S.D. 0.43 0.33 0.59 1.09 1.87 1.44 0.95 1.00 1.01 1.15 0.40 0.38 3.78
MAX 2.35 1.51 2.78 5.94 10 10.28 5.43 4.52 4.16 6.24 1.68 1.73 23.92
MIN 0 2 4 6 8 10 12 14 16 18 20 22 5.84
NO YRS 83 82 84 81 83 81 85 84 83 84 84 82 78



a = 1 day missing, b = 2 days missing, c = 3 days, ..etc.., z = 26 or more days missing, A = Accumulations present
MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS : 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.
Individual Years not used for annual statistics if any month in that year has more than 5 days missing.



Period of Record Statistics - 1927 through 2014











A   p   p   e   n   d   i   x      C



SURGE POND



WATER ELEVATIONS











3260



3265



3270



3275



3280



3285



3290



3295



Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16



E
le



va
ti



on
 (



fe
et



 a
bo



ve
 m



ea
n 



se
a 



le
ve



l)



Date



Table C-1
Surge Pond Water Elevation



2003-2015











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



1-Jan-03 3285.65 15-Feb-03 3286.01 3-Apr-03 3277.33



2-Jan-03 3285.57 16-Feb-03 3286.04 4-Apr-03 3280.43



3-Jan-03 3285.44 17-Feb-03 3286.08 5-Apr-03 3282.40



4-Jan-03 3285.37 18-Feb-03 3286.08 6-Apr-03 3282.39



5-Jan-03 3285.32 19-Feb-03 3286.17 7-Apr-03 3282.39



6-Jan-03 3285.23 20-Feb-03 3286.26 8-Apr-03 3282.35



7-Jan-03 3285.12 21-Feb-03 3286.42 9-Apr-03 3282.36



8-Jan-03 3285.20 22-Feb-03 3286.39 10-Apr-03 3282.36



9-Jan-03 3285.34 23-Feb-03 3286.26 11-Apr-03 3282.34



10-Jan-03 3285.46 24-Feb-03 3286.09 12-Apr-03 3282.30



11-Jan-03 3285.61 25-Feb-03 3285.78 13-Apr-03 3282.29



12-Jan-03 3285.71 26-Feb-03 3285.41 14-Apr-03 3282.27



13-Jan-03 3285.75 27-Feb-03 3285.01 15-Apr-03 3282.24



14-Jan-03 3285.76 28-Feb-03 3284.72 16-Apr-03 3282.22



15-Jan-03 3285.81 1-Mar-03 3284.71 17-Apr-03 3282.16



16-Jan-03 3285.84 2-Mar-03 3284.79 18-Apr-03 3282.13



17-Jan-03 3285.85 3-Mar-03 3284.82 19-Apr-03 3282.16



18-Jan-03 3285.86 4-Mar-03 3284.87 20-Apr-03 3282.18



19-Jan-03 3286.00 5-Mar-03 3284.91 21-Apr-03 3282.26



20-Jan-03 3286.07 6-Mar-03 3284.94 22-Apr-03 3282.45



21-Jan-03 3286.09 7-Mar-03 3284.96 23-Apr-03 3282.52



22-Jan-03 3286.12 8-Mar-03 3284.93 24-Apr-03 3282.56



23-Jan-03 3286.12 9-Mar-03 3284.61 25-Apr-03 3282.55



24-Jan-03 3286.10 10-Mar-03 3283.99 26-Apr-03 3282.52



25-Jan-03 3286.10 11-Mar-03 3283.52 27-Apr-03 3282.48



26-Jan-03 3285.97 12-Mar-03 3283.02 28-Apr-03 3282.34



27-Jan-03 3285.57 13-Mar-03 3282.57 29-Apr-03 3282.27



28-Jan-03 3285.51 14-Mar-03 3282.23 30-Apr-03 3282.20



29-Jan-03 3285.55 15-Mar-03 3282.00 1-May-03 3282.12



30-Jan-03 3285.55 16-Mar-03 3281.79 2-May-03 3282.03



31-Jan-03 3285.56 17-Mar-03 3281.66 3-May-03 3281.93



1-Feb-03 3285.62 18-Mar-03 3281.56 4-May-03 3281.89



2-Feb-03 3285.65 19-Mar-03 3281.39 5-May-03 3281.81



3-Feb-03 3285.66 20-Mar-03 3281.16 6-May-03 3281.71



4-Feb-03 3285.69 21-Mar-03 3281.08 7-May-03 3281.61



5-Feb-03 3285.72 22-Mar-03 3281.21 8-May-03 3281.51



6-Feb-03 3285.74 23-Mar-03 3281.44 9-May-03 3281.59



7-Feb-03 3285.80 24-Mar-03 3281.51 10-May-03 3281.68



8-Feb-03 3285.83 25-Mar-03 3281.64 11-May-03 3281.82



9-Feb-03 3285.87 26-Mar-03 3281.76 12-May-03 3281.90



10-Feb-03 3285.92 27-Mar-03 3281.65 13-May-03 3282.00



11-Feb-03 3285.95 28-Mar-03 3281.99 14-May-03 3282.07



12-Feb-03 3285.98 29-Mar-03 3282.13 15-May-03 3282.12



13-Feb-03 3285.99 30-Mar-03 3282.33 16-May-03 3282.08



14-Feb-03 3286.00 31-Mar-03 3282.46 17-May-03 3282.08



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



18-May-03 3282.15 2-Jul-03 3281.28 16-Aug-03 3278.26



19-May-03 3282.22 3-Jul-03 3281.19 17-Aug-03 3278.38



20-May-03 3282.21 4-Jul-03 3281.23 18-Aug-03 3278.39



21-May-03 3282.23 5-Jul-03 3281.29 19-Aug-03 3278.29



22-May-03 3282.35 6-Jul-03 3281.43 20-Aug-03 3278.20



23-May-03 3282.23 7-Jul-03 3281.46 21-Aug-03 3277.77



24-May-03 3282.08 8-Jul-03 3281.11 22-Aug-03 3277.36



25-May-03 3281.94 9-Jul-03 3280.94 23-Aug-03 3277.36



26-May-03 3281.78 10-Jul-03 3280.85 24-Aug-03 3277.32



27-May-03 3281.62 11-Jul-03 3280.81 25-Aug-03 3277.31



28-May-03 3281.55 12-Jul-03 3280.81 26-Aug-03 3277.30



29-May-03 3281.53 13-Jul-03 3280.79 27-Aug-03 3277.30



30-May-03 3281.53 14-Jul-03 3280.73 28-Aug-03 3277.30



31-May-03 3281.58 15-Jul-03 3280.70 29-Aug-03 3277.30



1-Jun-03 3281.63 16-Jul-03 3280.68 30-Aug-03 3277.30



2-Jun-03 3281.65 17-Jul-03 3280.68 31-Aug-03 3277.32



3-Jun-03 3281.71 18-Jul-03 3280.61 1-Sep-03 3277.30



4-Jun-03 3281.82 19-Jul-03 3280.44 2-Sep-03 3277.30



5-Jun-03 3281.85 20-Jul-03 3280.29 3-Sep-03 3277.30



6-Jun-03 3281.87 21-Jul-03 3280.20 4-Sep-03 3277.30



7-Jun-03 3281.88 22-Jul-03 3280.16 5-Sep-03 3277.30



8-Jun-03 3281.95 23-Jul-03 3280.11 6-Sep-03 3277.30



9-Jun-03 3282.05 24-Jul-03 3280.05 7-Sep-03 3277.30



10-Jun-03 3282.10 25-Jul-03 3279.95 8-Sep-03 3277.30



11-Jun-03 3282.24 26-Jul-03 3279.89 9-Sep-03 3277.30



12-Jun-03 3282.33 27-Jul-03 3279.89 10-Sep-03 3277.30



13-Jun-03 3282.39 28-Jul-03 3279.81 11-Sep-03 3277.30



14-Jun-03 3282.48 29-Jul-03 3279.64 12-Sep-03 3277.30



15-Jun-03 3282.54 30-Jul-03 3279.49 13-Sep-03 3277.31



16-Jun-03 3282.49 31-Jul-03 3279.33 14-Sep-03 3277.30



17-Jun-03 3282.28 1-Aug-03 3279.18 15-Sep-03 3277.30



18-Jun-03 3282.10 2-Aug-03 3279.06 16-Sep-03 3277.30



19-Jun-03 3281.95 3-Aug-03 3279.00 17-Sep-03 3277.30



20-Jun-03 3281.89 4-Aug-03 3278.97 18-Sep-03 3277.30



21-Jun-03 3281.83 5-Aug-03 3278.93 19-Sep-03 3277.30



22-Jun-03 3281.77 6-Aug-03 3278.86 20-Sep-03 3277.30



23-Jun-03 3281.74 7-Aug-03 3278.80 21-Sep-03 3277.30



24-Jun-03 3281.70 8-Aug-03 3278.72 22-Sep-03 3277.30



25-Jun-03 3281.62 9-Aug-03 3278.67 23-Sep-03 3277.30



26-Jun-03 3281.51 10-Aug-03 3278.61 24-Sep-03 3277.30



27-Jun-03 3281.41 11-Aug-03 3278.55 25-Sep-03 3277.30



28-Jun-03 3281.40 12-Aug-03 3278.50 26-Sep-03 3277.30



29-Jun-03 3281.43 13-Aug-03 3278.47 27-Sep-03 3277.30



30-Jun-03 3281.40 14-Aug-03 3278.38 28-Sep-03 3277.30



1-Jul-03 3281.35 15-Aug-03 3278.32 29-Sep-03 3277.30



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



30-Sep-03 3277.30 14-Nov-03 3283.32 29-Dec-03 3285.86



1-Oct-03 3277.30 15-Nov-03 3283.56 30-Dec-03 3285.92



2-Oct-03 3277.30 16-Nov-03 3283.84 31-Dec-03 3285.91



3-Oct-03 3277.30 17-Nov-03 3284.04 1-Jan-04 3285.92



4-Oct-03 3277.31 18-Nov-03 3284.23 2-Jan-04 3285.92



5-Oct-03 3277.33 19-Nov-03 3284.36 3-Jan-04 3285.80



6-Oct-03 3277.34 20-Nov-03 3284.57 4-Jan-04 3285.71



7-Oct-03 3277.38 21-Nov-03 3284.82 5-Jan-04 3285.67



8-Oct-03 3277.47 22-Nov-03 3285.09 6-Jan-04 3285.72



9-Oct-03 3277.57 23-Nov-03 3285.37 7-Jan-04 3285.73



10-Oct-03 3278.00 24-Nov-03 3285.66 8-Jan-04 3285.73



11-Oct-03 3278.38 25-Nov-03 3285.88 9-Jan-04 3285.72



12-Oct-03 3278.63 26-Nov-03 3286.06 10-Jan-04 3285.71



13-Oct-03 3278.81 27-Nov-03 3286.28 11-Jan-04 3285.65



14-Oct-03 3278.91 28-Nov-03 3286.48 12-Jan-04 3285.55



15-Oct-03 3278.99 29-Nov-03 3286.65 13-Jan-04 3285.50



16-Oct-03 3279.06 30-Nov-03 3286.83 14-Jan-04 3285.50



17-Oct-03 3279.10 1-Dec-03 3287.03 15-Jan-04 3285.40



18-Oct-03 3279.11 2-Dec-03 3286.78 16-Jan-04 3285.17



19-Oct-03 3279.11 3-Dec-03 3286.23 17-Jan-04 3285.07



20-Oct-03 3279.15 4-Dec-03 3286.30 18-Jan-04 3285.05



21-Oct-03 3279.17 5-Dec-03 3286.32 19-Jan-04 3285.04



22-Oct-03 3279.18 6-Dec-03 3286.35 20-Jan-04 3285.03



23-Oct-03 3279.18 7-Dec-03 3286.39 21-Jan-04 3284.94



24-Oct-03 3279.26 8-Dec-03 3286.40 22-Jan-04 3284.94



25-Oct-03 3279.35 9-Dec-03 3286.42 23-Jan-04 3284.88



26-Oct-03 3279.47 10-Dec-03 3286.44 24-Jan-04 3284.77



27-Oct-03 3279.51 11-Dec-03 3286.31 25-Jan-04 3284.72



28-Oct-03 3279.58 12-Dec-03 3286.11 26-Jan-04 3284.75



29-Oct-03 3279.78 13-Dec-03 3285.90 27-Jan-04 3284.75



30-Oct-03 3279.87 14-Dec-03 3285.73 28-Jan-04 3284.31



31-Oct-03 3279.97 15-Dec-03 3285.53 29-Jan-04 3283.91



1-Nov-03 3280.10 16-Dec-03 3285.38 30-Jan-04 3283.88



2-Nov-03 3280.24 17-Dec-03 3285.39 31-Jan-04 3283.86



3-Nov-03 3280.36 18-Dec-03 3285.37 1-Feb-04 3283.79



4-Nov-03 3280.44 19-Dec-03 3285.40 2-Feb-04 3283.72



5-Nov-03 3280.58 20-Dec-03 3285.42 3-Feb-04 3283.65



6-Nov-03 3281.12 21-Dec-03 3285.45 4-Feb-04 3283.63



7-Nov-03 3281.80 22-Dec-03 3285.48 5-Feb-04 3283.61



8-Nov-03 3281.97 23-Dec-03 3285.51 6-Feb-04 3283.54



9-Nov-03 3282.30 24-Dec-03 3285.55 7-Feb-04 3283.58



10-Nov-03 3282.70 25-Dec-03 3285.57 8-Feb-04 3283.66



11-Nov-03 3283.10 26-Dec-03 3285.62 9-Feb-04 3283.62



12-Nov-03 3283.27 27-Dec-03 3285.72 10-Feb-04 3283.59



13-Nov-03 3283.09 28-Dec-03 3285.83 11-Feb-04 3283.56



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



12-Feb-04 3283.48 28-Mar-04 3281.75 12-May-04 3281.97



13-Feb-04 3283.49 29-Mar-04 3281.73 13-May-04 3282.04



14-Feb-04 3283.54 30-Mar-04 3281.74 14-May-04 3282.16



15-Feb-04 3283.65 31-Mar-04 3281.74 15-May-04 3282.28



16-Feb-04 3283.79 1-Apr-04 3281.72 16-May-04 3282.34



17-Feb-04 3284.06 2-Apr-04 3281.72 17-May-04 3282.32



18-Feb-04 3284.37 3-Apr-04 3281.74 18-May-04 3282.20



19-Feb-04 3284.74 4-Apr-04 3281.80 19-May-04 3282.06



20-Feb-04 3284.86 5-Apr-04 3281.82 20-May-04 3281.91



21-Feb-04 3285.07 6-Apr-04 3281.81 21-May-04 3281.82



22-Feb-04 3285.32 7-Apr-04 3281.75 22-May-04 3281.72



23-Feb-04 3285.52 8-Apr-04 3281.71 23-May-04 3281.66



24-Feb-04 3285.72 9-Apr-04 3281.67 24-May-04 3281.57



25-Feb-04 3285.87 10-Apr-04 3281.70 25-May-04 3281.51



26-Feb-04 3285.95 11-Apr-04 3281.84 26-May-04 3281.53



27-Feb-04 3286.01 12-Apr-04 3281.98 27-May-04 3281.47



28-Feb-04 3286.11 13-Apr-04 3282.18 28-May-04 3281.50



29-Feb-04 3286.24 14-Apr-04 3282.25 29-May-04 3281.60



1-Mar-04 3286.38 15-Apr-04 3282.20 30-May-04 3281.66



2-Mar-04 3286.45 16-Apr-04 3282.03 31-May-04 3281.52



3-Mar-04 3286.46 17-Apr-04 3281.92 1-Jun-04 3281.33



4-Mar-04 3286.49 18-Apr-04 3281.82 2-Jun-04 3281.35



5-Mar-04 3286.51 19-Apr-04 3281.71 3-Jun-04 3281.46



6-Mar-04 3286.55 20-Apr-04 3281.60 4-Jun-04 3281.60



7-Mar-04 3286.56 21-Apr-04 3281.51 5-Jun-04 3281.70



8-Mar-04 3286.44 22-Apr-04 3281.44 6-Jun-04 3281.74



9-Mar-04 3286.23 23-Apr-04 3281.30 7-Jun-04 3281.79



10-Mar-04 3286.01 24-Apr-04 3281.20 8-Jun-04 3281.79



11-Mar-04 3285.76 25-Apr-04 3281.23 9-Jun-04 3281.78



12-Mar-04 3285.48 26-Apr-04 3281.34 10-Jun-04 3281.80



13-Mar-04 3285.26 27-Apr-04 3281.46 11-Jun-04 3281.80



14-Mar-04 3285.00 28-Apr-04 3281.52 12-Jun-04 3281.79



15-Mar-04 3284.76 29-Apr-04 3281.58 13-Jun-04 3281.79



16-Mar-04 3284.42 30-Apr-04 3281.68 14-Jun-04 3281.79



17-Mar-04 3283.99 1-May-04 3281.75 15-Jun-04 3281.79



18-Mar-04 3283.53 2-May-04 3281.86 16-Jun-04 3281.79



19-Mar-04 3283.16 3-May-04 3281.98 17-Jun-04 3281.79



20-Mar-04 3282.89 4-May-04 3282.08 18-Jun-04 3281.79



21-Mar-04 3282.67 5-May-04 3282.23 19-Jun-04 3281.79



22-Mar-04 3282.39 6-May-04 3282.34 20-Jun-04 3281.79



23-Mar-04 3282.10 7-May-04 3282.47 21-Jun-04 3281.79



24-Mar-04 3281.88 8-May-04 3282.56 22-Jun-04 3281.79



25-Mar-04 3281.81 9-May-04 3282.43 23-Jun-04 3281.79



26-Mar-04 3281.79 10-May-04 3282.22 24-Jun-04 3282.31



27-Mar-04 3281.77 11-May-04 3282.01 25-Jun-04 3283.17



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



26-Jun-04 3283.14 10-Aug-04 3281.19 24-Sep-04 3282.15



27-Jun-04 3283.09 11-Aug-04 3281.10 25-Sep-04 3282.17



28-Jun-04 3283.05 12-Aug-04 3281.07 26-Sep-04 3282.19



29-Jun-04 3283.07 13-Aug-04 3281.01 27-Sep-04 3282.27



30-Jun-04 3283.05 14-Aug-04 3281.04 28-Sep-04 3282.28



1-Jul-04 3282.93 15-Aug-04 3281.12 29-Sep-04 3282.23



2-Jul-04 3282.90 16-Aug-04 3281.18 30-Sep-04 3282.20



3-Jul-04 3282.96 17-Aug-04 3281.25 1-Oct-04 3282.14



4-Jul-04 3283.05 18-Aug-04 3281.27 2-Oct-04 3282.14



5-Jul-04 3283.08 19-Aug-04 3281.25 3-Oct-04 3282.15



6-Jul-04 3283.11 20-Aug-04 3281.25 4-Oct-04 3282.15



7-Jul-04 3283.00 21-Aug-04 3281.25 5-Oct-04 3282.17



8-Jul-04 3282.75 22-Aug-04 3281.27 6-Oct-04 3282.17



9-Jul-04 3282.78 23-Aug-04 3281.27 7-Oct-04 3282.16



10-Jul-04 3282.87 24-Aug-04 3281.27 8-Oct-04 3282.19



11-Jul-04 3282.98 25-Aug-04 3281.28 9-Oct-04 3282.23



12-Jul-04 3282.85 26-Aug-04 3281.31 10-Oct-04 3282.24



13-Jul-04 3282.78 27-Aug-04 3281.29 11-Oct-04 3282.24



14-Jul-04 3282.78 28-Aug-04 3281.26 12-Oct-04 3282.27



15-Jul-04 3282.78 29-Aug-04 3281.26 13-Oct-04 3282.33



16-Jul-04 3282.78 30-Aug-04 3281.22 14-Oct-04 3282.38



17-Jul-04 3282.78 31-Aug-04 3281.21 15-Oct-04 3282.45



18-Jul-04 3282.78 1-Sep-04 3281.26 16-Oct-04 3282.52



19-Jul-04 3282.78 2-Sep-04 3281.47 17-Oct-04 3282.57



20-Jul-04 3282.78 3-Sep-04 3281.74 18-Oct-04 3282.66



21-Jul-04 3282.78 4-Sep-04 3281.91 19-Oct-04 3282.67



22-Jul-04 3282.78 5-Sep-04 3281.93 20-Oct-04 3282.65



23-Jul-04 3282.78 6-Sep-04 3281.95 21-Oct-04 3282.77



24-Jul-04 3282.78 7-Sep-04 3281.97 22-Oct-04 3282.82



25-Jul-04 3282.78 8-Sep-04 3281.99 23-Oct-04 3282.88



26-Jul-04 3282.78 9-Sep-04 3281.99 24-Oct-04 3283.01



27-Jul-04 3282.78 10-Sep-04 3281.94 25-Oct-04 3283.10



28-Jul-04 3282.78 11-Sep-04 3281.95 26-Oct-04 3283.19



29-Jul-04 3282.68 12-Sep-04 3281.96 27-Oct-04 3283.26



30-Jul-04 3282.58 13-Sep-04 3281.99 28-Oct-04 3283.34



31-Jul-04 3282.50 14-Sep-04 3282.03 29-Oct-04 3283.48



1-Aug-04 3282.32 15-Sep-04 3282.05 30-Oct-04 3283.53



2-Aug-04 3282.20 16-Sep-04 3282.03 31-Oct-04 3283.63



3-Aug-04 3282.09 17-Sep-04 3282.03 1-Nov-04 3283.81



4-Aug-04 3282.01 18-Sep-04 3282.04 2-Nov-04 3284.00



5-Aug-04 3281.89 19-Sep-04 3282.07 3-Nov-04 3284.15



6-Aug-04 3281.76 20-Sep-04 3282.16 4-Nov-04 3284.21



7-Aug-04 3281.62 21-Sep-04 3282.20 5-Nov-04 3284.33



8-Aug-04 3281.48 22-Sep-04 3282.09 6-Nov-04 3284.38



9-Aug-04 3281.41 23-Sep-04 3282.08 7-Nov-04 3284.44



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



8-Nov-04 3284.54 23-Dec-04 3286.37 6-Feb-05 3286.08



9-Nov-04 3284.62 24-Dec-04 3286.35 7-Feb-05 3286.10



10-Nov-04 3284.68 25-Dec-04 3286.37 8-Feb-05 3286.10



11-Nov-04 3284.78 26-Dec-04 3286.33 9-Feb-05 3286.18



12-Nov-04 3284.93 27-Dec-04 3286.12 10-Feb-05 3286.20



13-Nov-04 3285.05 28-Dec-04 3285.98 11-Feb-05 3286.19



14-Nov-04 3285.14 29-Dec-04 3285.86 12-Feb-05 3286.17



15-Nov-04 3285.22 30-Dec-04 3285.74 13-Feb-05 3286.18



16-Nov-04 3285.30 31-Dec-04 3285.71 14-Feb-05 3286.16



17-Nov-04 3285.21 1-Jan-05 3285.78 15-Feb-05 3286.16



18-Nov-04 3284.79 2-Jan-05 3285.82 16-Feb-05 3286.18



19-Nov-04 3284.74 3-Jan-05 3285.86 17-Feb-05 3286.19



20-Nov-04 3284.83 4-Jan-05 3285.89 18-Feb-05 3286.19



21-Nov-04 3284.91 5-Jan-05 3285.92 19-Feb-05 3286.20



22-Nov-04 3284.95 6-Jan-05 3285.95 20-Feb-05 3286.21



23-Nov-04 3285.05 7-Jan-05 3285.99 21-Feb-05 3286.24



24-Nov-04 3285.12 8-Jan-05 3286.00 22-Feb-05 3286.25



25-Nov-04 3285.22 9-Jan-05 3286.01 23-Feb-05 3286.23



26-Nov-04 3285.36 10-Jan-05 3285.98 24-Feb-05 3286.23



27-Nov-04 3285.47 11-Jan-05 3285.94 25-Feb-05 3286.23



28-Nov-04 3285.56 12-Jan-05 3285.92 26-Feb-05 3286.23



29-Nov-04 3285.62 13-Jan-05 3285.88 27-Feb-05 3286.34



30-Nov-04 3285.69 14-Jan-05 3285.85 28-Feb-05 3286.48



1-Dec-04 3285.76 15-Jan-05 3285.85 1-Mar-05 3286.63



2-Dec-04 3285.86 16-Jan-05 3285.86 2-Mar-05 3286.62



3-Dec-04 3285.94 17-Jan-05 3285.90 3-Mar-05 3286.56



4-Dec-04 3286.03 18-Jan-05 3286.06 4-Mar-05 3286.52



5-Dec-04 3286.10 19-Jan-05 3286.05 5-Mar-05 3286.36



6-Dec-04 3286.16 20-Jan-05 3285.97 6-Mar-05 3286.25



7-Dec-04 3286.25 21-Jan-05 3285.96 7-Mar-05 3286.12



8-Dec-04 3286.47 22-Jan-05 3285.83 8-Mar-05 3285.89



9-Dec-04 3286.53 23-Jan-05 3285.92 9-Mar-05 3285.86



10-Dec-04 3286.50 24-Jan-05 3285.96 10-Mar-05 3285.84



11-Dec-04 3286.59 25-Jan-05 3285.94 11-Mar-05 3285.82



12-Dec-04 3286.62 26-Jan-05 3285.94 12-Mar-05 3285.82



13-Dec-04 3286.39 27-Jan-05 3285.96 13-Mar-05 3285.89



14-Dec-04 3286.35 28-Jan-05 3285.99 14-Mar-05 3285.93



15-Dec-04 3286.39 29-Jan-05 3286.00 15-Mar-05 3285.97



16-Dec-04 3286.38 30-Jan-05 3286.10 16-Mar-05 3286.12



17-Dec-04 3286.37 31-Jan-05 3286.14 17-Mar-05 3286.29



18-Dec-04 3286.37 1-Feb-05 3286.15 18-Mar-05 3286.33



19-Dec-04 3286.41 2-Feb-05 3286.13 19-Mar-05 3286.35



20-Dec-04 3286.42 3-Feb-05 3286.16 20-Mar-05 3286.36



21-Dec-04 3286.40 4-Feb-05 3286.10 21-Mar-05 3286.34



22-Dec-04 3286.41 5-Feb-05 3286.05 22-Mar-05 3286.36



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



23-Mar-05 3286.38 7-May-05 3285.46 21-Jun-05 3285.24



24-Mar-05 3286.44 8-May-05 3285.66 22-Jun-05 3285.22



25-Mar-05 3286.48 9-May-05 3285.80 23-Jun-05 3285.09



26-Mar-05 3286.49 10-May-05 3285.87 24-Jun-05 3285.06



27-Mar-05 3286.53 11-May-05 3285.95 25-Jun-05 3285.02



28-Mar-05 3286.55 12-May-05 3285.98 26-Jun-05 3284.98



29-Mar-05 3286.70 13-May-05 3285.92 27-Jun-05 3284.94



30-Mar-05 3286.79 14-May-05 3285.83 28-Jun-05 3284.89



31-Mar-05 3286.81 15-May-05 3285.77 29-Jun-05 3284.60



1-Apr-05 3286.82 16-May-05 3285.60 30-Jun-05 3284.29



2-Apr-05 3286.82 17-May-05 3285.47 1-Jul-05 3283.95



3-Apr-05 3286.82 18-May-05 3285.41 2-Jul-05 3283.56



4-Apr-05 3286.79 19-May-05 3285.43 3-Jul-05 3283.16



5-Apr-05 3286.73 20-May-05 3285.46 4-Jul-05 3282.87



6-Apr-05 3286.67 21-May-05 3285.47 5-Jul-05 3282.80



7-Apr-05 3286.57 22-May-05 3285.43 6-Jul-05 3282.72



8-Apr-05 3286.42 23-May-05 3285.52 7-Jul-05 3282.61



9-Apr-05 3286.37 24-May-05 3285.52 8-Jul-05 3282.53



10-Apr-05 3286.32 25-May-05 3285.47 9-Jul-05 3282.44



11-Apr-05 3286.24 26-May-05 3285.39 10-Jul-05 3282.34



12-Apr-05 3286.15 27-May-05 3285.41 11-Jul-05 3282.32



13-Apr-05 3286.06 28-May-05 3285.54 12-Jul-05 3282.20



14-Apr-05 3285.94 29-May-05 3285.65 13-Jul-05 3282.17



15-Apr-05 3285.79 30-May-05 3285.71 14-Jul-05 3282.14



16-Apr-05 3285.71 31-May-05 3285.79 15-Jul-05 3282.12



17-Apr-05 3285.66 1-Jun-05 3285.84 16-Jul-05 3282.04



18-Apr-05 3285.49 2-Jun-05 3285.93 17-Jul-05 3281.93



19-Apr-05 3285.35 3-Jun-05 3285.87 18-Jul-05 3281.92



20-Apr-05 3285.27 4-Jun-05 3285.82 19-Jul-05 3281.89



21-Apr-05 3285.26 5-Jun-05 3285.72 20-Jul-05 3281.89



22-Apr-05 3285.19 6-Jun-05 3285.67 21-Jul-05 3281.84



23-Apr-05 3285.21 7-Jun-05 3285.53 22-Jul-05 3281.79



24-Apr-05 3285.30 8-Jun-05 3285.46 23-Jul-05 3281.81



25-Apr-05 3285.40 9-Jun-05 3285.34 24-Jul-05 3281.83



26-Apr-05 3285.41 10-Jun-05 3285.23 25-Jul-05 3281.85



27-Apr-05 3285.41 11-Jun-05 3285.12 26-Jul-05 3281.87



28-Apr-05 3285.49 12-Jun-05 3285.04 27-Jul-05 3281.88



29-Apr-05 3285.59 13-Jun-05 3284.96 28-Jul-05 3281.90



30-Apr-05 3285.66 14-Jun-05 3284.98 29-Jul-05 3281.92



1-May-05 3285.76 15-Jun-05 3285.07 30-Jul-05 3281.94



2-May-05 3285.30 16-Jun-05 3285.09 31-Jul-05 3281.96



3-May-05 3285.00 17-Jun-05 3285.03 1-Aug-05 3281.97



4-May-05 3285.13 18-Jun-05 3285.09 2-Aug-05 3281.99



5-May-05 3285.21 19-Jun-05 3285.19 3-Aug-05 3282.01



6-May-05 3285.31 20-Jun-05 3285.23 4-Aug-05 3282.03



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



5-Aug-05 3282.05 20-Sep-05 3281.70 4-Nov-05 3284.68



6-Aug-05 3282.06 21-Sep-05 3281.80 5-Nov-05 3284.69



7-Aug-05 3282.08 22-Sep-05 3281.78 6-Nov-05 3284.71



8-Aug-05 3282.10 23-Sep-05 3281.88 7-Nov-05 3284.74



9-Aug-05 3282.12 24-Sep-05 3281.96 8-Nov-05 3284.76



10-Aug-05 3282.14 25-Sep-05 3282.01 9-Nov-05 3284.79



11-Aug-05 3282.16 26-Sep-05 3282.02 10-Nov-05 3284.79



12-Aug-05 3282.17 27-Sep-05 3282.01 11-Nov-05 3284.78



13-Aug-05 3282.19 28-Sep-05 3282.05 12-Nov-05 3284.80



14-Aug-05 3282.21 29-Sep-05 3281.97 13-Nov-05 3284.83



15-Aug-05 3282.23 30-Sep-05 3281.75 14-Nov-05 3284.88



16-Aug-05 3282.25 1-Oct-05 3281.70 15-Nov-05 3284.92



17-Aug-05 3282.26 2-Oct-05 3281.70 16-Nov-05 3284.96



18-Aug-05 3282.28 3-Oct-05 3281.78 17-Nov-05 3285.07



19-Aug-05 3282.30 4-Oct-05 3281.85 18-Nov-05 3285.04



20-Aug-05 3282.33 5-Oct-05 3281.87 19-Nov-05 3285.04



21-Aug-05 3282.07 6-Oct-05 3281.90 20-Nov-05 3285.04



22-Aug-05 3281.74 7-Oct-05 3282.09 21-Nov-05 3285.05



23-Aug-05 3281.70 8-Oct-05 3282.37 22-Nov-05 3285.05



24-Aug-05 3281.67 9-Oct-05 3282.66 23-Nov-05 3285.09



25-Aug-05 3281.67 10-Oct-05 3282.91 24-Nov-05 3285.13



26-Aug-05 3281.66 11-Oct-05 3283.04 25-Nov-05 3285.16



27-Aug-05 3281.66 12-Oct-05 3283.10 26-Nov-05 3285.17



28-Aug-05 3281.66 13-Oct-05 3283.21 27-Nov-05 3285.26



29-Aug-05 3281.65 14-Oct-05 3283.33 28-Nov-05 3285.33



30-Aug-05 3281.65 15-Oct-05 3283.44 29-Nov-05 3285.40



31-Aug-05 3281.65 16-Oct-05 3283.57 30-Nov-05 3285.48



1-Sep-05 3281.61 17-Oct-05 3283.68 1-Dec-05 3285.58



2-Sep-05 3281.58 18-Oct-05 3283.80 2-Dec-05 3285.67



3-Sep-05 3281.57 19-Oct-05 3283.91 3-Dec-05 3285.74



4-Sep-05 3281.56 20-Oct-05 3284.03 4-Dec-05 3285.82



5-Sep-05 3281.54 21-Oct-05 3284.15 5-Dec-05 3285.91



6-Sep-05 3281.52 22-Oct-05 3284.27 6-Dec-05 3285.99



7-Sep-05 3281.54 23-Oct-05 3284.37 7-Dec-05 3286.08



8-Sep-05 3281.10 24-Oct-05 3284.45 8-Dec-05 3286.15



9-Sep-05 3281.10 25-Oct-05 3284.52 9-Dec-05 3286.18



10-Sep-05 3281.10 26-Oct-05 3284.51 10-Dec-05 3286.19



11-Sep-05 3281.10 27-Oct-05 3284.53 11-Dec-05 3286.21



12-Sep-05 3281.30 28-Oct-05 3284.59 12-Dec-05 3286.22



13-Sep-05 3281.40 29-Oct-05 3284.63 13-Dec-05 3286.17



15-Sep-05 3281.30 30-Oct-05 3284.64 14-Dec-05 3285.93



16-Sep-05 3281.50 31-Oct-05 3284.65 15-Dec-05 3285.70



17-Sep-05 3281.40 1-Nov-05 3284.65 16-Dec-05 3285.68



18-Sep-05 3281.50 2-Nov-05 3284.65 17-Dec-05 3285.75



19-Sep-05 3281.70 3-Nov-05 3284.66 18-Dec-05 3285.85



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



19-Dec-05 3285.94 2-Feb-06 3285.02 19-Mar-06 3283.14



20-Dec-05 3285.99 3-Feb-06 3285.03 20-Mar-06 3282.91



21-Dec-05 3286.02 4-Feb-06 3285.07 21-Mar-06 3282.68



22-Dec-05 3286.05 5-Feb-06 3285.12 22-Mar-06 3282.44



23-Dec-05 3286.07 6-Feb-06 3285.16 23-Mar-06 3282.20



24-Dec-05 3286.09 7-Feb-06 3285.20 24-Mar-06 3281.94



25-Dec-05 3286.12 8-Feb-06 3285.23 25-Mar-06 3281.90



26-Dec-05 3286.13 9-Feb-06 3285.25 26-Mar-06 3282.01



27-Dec-05 3286.15 10-Feb-06 3285.29 27-Mar-06 3282.21



28-Dec-05 3286.17 11-Feb-06 3285.34 28-Mar-06 3282.26



29-Dec-05 3286.21 12-Feb-06 3285.39 29-Mar-06 3282.05



30-Dec-05 3286.26 13-Feb-06 3285.41 30-Mar-06 3281.88



31-Dec-05 3286.31 14-Feb-06 3285.47 31-Mar-06 3281.70



1-Jan-06 3286.27 15-Feb-06 3285.54 1-Apr-06 3281.69



2-Jan-06 3286.10 16-Feb-06 3285.63 2-Apr-06 3281.79



3-Jan-06 3285.86 17-Feb-06 3285.72 3-Apr-06 3281.84



4-Jan-06 3285.62 18-Feb-06 3285.82 4-Apr-06 3281.85



5-Jan-06 3285.39 19-Feb-06 3285.90 5-Apr-06 3281.84



6-Jan-06 3285.25 20-Feb-06 3285.96 6-Apr-06 3281.88



7-Jan-06 3285.31 21-Feb-06 3286.00 7-Apr-06 3281.94



8-Jan-06 3285.40 22-Feb-06 3286.04 8-Apr-06 3281.98



9-Jan-06 3285.46 23-Feb-06 3286.12 9-Apr-06 3282.02



10-Jan-06 3285.48 24-Feb-06 3286.04 10-Apr-06 3282.04



11-Jan-06 3285.50 25-Feb-06 3285.92 11-Apr-06 3282.06



12-Jan-06 3285.52 26-Feb-06 3285.71 12-Apr-06 3282.07



13-Jan-06 3285.54 27-Feb-06 3285.46 13-Apr-06 3282.06



14-Jan-06 3285.55 28-Feb-06 3285.19 14-Apr-06 3282.05



15-Jan-06 3285.60 1-Mar-06 3284.94 15-Apr-06 3282.09



16-Jan-06 3285.69 2-Mar-06 3284.71 16-Apr-06 3282.09



17-Jan-06 3285.72 3-Mar-06 3284.53 17-Apr-06 3281.87



18-Jan-06 3285.73 4-Mar-06 3284.37 18-Apr-06 3281.98



19-Jan-06 3285.79 5-Mar-06 3284.19 19-Apr-06 3282.07



20-Jan-06 3285.87 6-Mar-06 3283.95 20-Apr-06 3282.20



21-Jan-06 3285.94 7-Mar-06 3283.67 21-Apr-06 3282.29



22-Jan-06 3286.04 8-Mar-06 3283.45 22-Apr-06 3282.11



23-Jan-06 3286.20 9-Mar-06 3283.46 23-Apr-06 3281.95



24-Jan-06 3286.20 10-Mar-06 3283.53 24-Apr-06 3281.81



25-Jan-06 3286.20 11-Mar-06 3283.58 25-Apr-06 3281.72



26-Jan-06 3285.70 12-Mar-06 3283.64 26-Apr-06 3281.68



27-Jan-06 3285.52 13-Mar-06 3283.70 27-Apr-06 3281.60



28-Jan-06 3285.36 14-Mar-06 3283.75 28-Apr-06 3281.69



29-Jan-06 3285.24 15-Mar-06 3283.80 29-Apr-06 3281.86



30-Jan-06 3285.11 16-Mar-06 3283.83 30-Apr-06 3282.05



31-Jan-06 3284.98 17-Mar-06 3283.63 1-May-06 3282.20



1-Feb-06 3285.01 18-Mar-06 3283.37 2-May-06 3282.24



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



3-May-06 3282.30 17-Jun-06 3282.09 1-Aug-06 3281.97



4-May-06 3282.33 18-Jun-06 3281.95 2-Aug-06 3281.95



5-May-06 3282.15 19-Jun-06 3281.80 3-Aug-06 3281.92



6-May-06 3282.02 20-Jun-06 3281.62 4-Aug-06 3281.86



7-May-06 3281.96 21-Jun-06 3281.50 5-Aug-06 3281.80



8-May-06 3281.83 22-Jun-06 3281.63 6-Aug-06 3281.77



9-May-06 3281.67 23-Jun-06 3281.77 7-Aug-06 3281.75



10-May-06 3281.55 24-Jun-06 3281.90 8-Aug-06 3281.69



11-May-06 3281.43 25-Jun-06 3282.03 9-Aug-06 3281.63



12-May-06 3281.36 26-Jun-06 3282.12 10-Aug-06 3281.59



13-May-06 3281.52 27-Jun-06 3282.12 11-Aug-06 3281.54



14-May-06 3281.69 28-Jun-06 3282.10 12-Aug-06 3281.51



15-May-06 3281.84 29-Jun-06 3282.18 13-Aug-06 3281.51



16-May-06 3281.97 30-Jun-06 3282.23 14-Aug-06 3281.52



17-May-06 3282.10 1-Jul-06 3282.28 15-Aug-06 3281.49



18-May-06 3282.21 2-Jul-06 3282.35 16-Aug-06 3281.45



19-May-06 3282.32 3-Jul-06 3282.44 17-Aug-06 3281.43



20-May-06 3282.21 4-Jul-06 3282.50 18-Aug-06 3281.44



21-May-06 3282.05 5-Jul-06 3282.52 19-Aug-06 3281.49



22-May-06 3281.91 6-Jul-06 3282.52 20-Aug-06 3281.52



23-May-06 3281.82 7-Jul-06 3282.50 21-Aug-06 3281.46



24-May-06 3281.74 8-Jul-06 3282.48 22-Aug-06 3281.41



25-May-06 3281.62 9-Jul-06 3282.47 23-Aug-06 3281.35



26-May-06 3281.54 10-Jul-06 3282.44 24-Aug-06 3281.31



27-May-06 3281.48 11-Jul-06 3282.40 25-Aug-06 3281.28



28-May-06 3281.69 12-Jul-06 3282.35 26-Aug-06 3281.25



29-May-06 3281.97 13-Jul-06 3282.38 27-Aug-06 3281.27



30-May-06 3282.17 14-Jul-06 3282.55 28-Aug-06 3281.27



31-May-06 3282.07 15-Jul-06 3282.72 29-Aug-06 3281.26



1-Jun-06 3281.90 16-Jul-06 3282.59 30-Aug-06 3281.29



2-Jun-06 3281.75 17-Jul-06 3282.23 31-Aug-06 3281.21



3-Jun-06 3281.65 18-Jul-06 3282.20 1-Sep-06 3281.19



4-Jun-06 3281.62 19-Jul-06 3282.23 2-Sep-06 3281.32



5-Jun-06 3281.58 20-Jul-06 3282.26 3-Sep-06 3281.48



6-Jun-06 3281.49 21-Jul-06 3282.28 4-Sep-06 3281.65



7-Jun-06 3281.34 22-Jul-06 3282.28 5-Sep-06 3281.76



8-Jun-06 3281.18 23-Jul-06 3282.24 6-Sep-06 3281.71



9-Jun-06 3281.14 24-Jul-06 3282.19 7-Sep-06 3281.71



10-Jun-06 3281.37 25-Jul-06 3282.31 8-Sep-06 3281.71



11-Jun-06 3281.64 26-Jul-06 3282.35 9-Sep-06 3281.71



12-Jun-06 3281.86 27-Jul-06 3282.27 10-Sep-06 3281.71



13-Jun-06 3282.04 28-Jul-06 3282.20 11-Sep-06 3281.71



14-Jun-06 3282.21 29-Jul-06 3282.14 12-Sep-06 3282.05



15-Jun-06 3282.33 30-Jul-06 3282.08 13-Sep-06 3282.73



16-Jun-06 3282.22 31-Jul-06 3282.02 14-Sep-06 3282.73



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



15-Sep-06 3282.73 30-Oct-06 3285.73 14-Dec-06 3285.19



16-Sep-06 3282.73 31-Oct-06 3285.87 15-Dec-06 3285.42



17-Sep-06 3282.73 1-Nov-06 3285.99 16-Dec-06 3285.71



18-Sep-06 3282.73 2-Nov-06 3286.10 17-Dec-06 3285.86



19-Sep-06 3282.73 3-Nov-06 3286.18 18-Dec-06 3286.01



20-Sep-06 3282.73 4-Nov-06 3286.13 19-Dec-06 3286.14



21-Sep-06 3282.73 5-Nov-06 3286.03 20-Dec-06 3286.20



22-Sep-06 3282.73 6-Nov-06 3285.93 21-Dec-06 3286.26



23-Sep-06 3282.73 7-Nov-06 3285.80 22-Dec-06 3286.29



24-Sep-06 3282.73 8-Nov-06 3285.71 23-Dec-06 3286.31



25-Sep-06 3282.73 9-Nov-06 3285.64 24-Dec-06 3286.08



26-Sep-06 3282.73 10-Nov-06 3285.59 25-Dec-06 3285.84



27-Sep-06 3282.73 11-Nov-06 3285.54 26-Dec-06 3285.60



28-Sep-06 3282.73 12-Nov-06 3285.50 27-Dec-06 3285.57



29-Sep-06 3282.73 13-Nov-06 3285.49 28-Dec-06 3285.61



30-Sep-06 3282.73 14-Nov-06 3285.47 29-Dec-06 3285.68



1-Oct-06 3282.73 15-Nov-06 3285.44 30-Dec-06 3285.74



2-Oct-06 3282.73 16-Nov-06 3285.39 31-Dec-06 3285.81



3-Oct-06 3282.73 17-Nov-06 3285.31 1-Jan-07 3285.89



4-Oct-06 3282.73 18-Nov-06 3285.25 2-Jan-07 3285.98



5-Oct-06 3282.73 19-Nov-06 3285.20 3-Jan-07 3286.04



6-Oct-06 3282.73 20-Nov-06 3285.12 4-Jan-07 3286.12



7-Oct-06 3282.73 21-Nov-06 3285.03 5-Jan-07 3286.20



8-Oct-06 3282.73 22-Nov-06 3285.05 6-Jan-07 3286.27



9-Oct-06 3282.73 23-Nov-06 3285.16 7-Jan-07 3286.27



10-Oct-06 3282.73 24-Nov-06 3285.27 8-Jan-07 3286.05



11-Oct-06 3282.73 25-Nov-06 3285.41 9-Jan-07 3285.80



12-Oct-06 3282.73 26-Nov-06 3285.56 10-Jan-07 3285.59



13-Oct-06 3282.73 27-Nov-06 3285.71 11-Jan-07 3285.62



14-Oct-06 3282.73 28-Nov-06 3285.89 12-Jan-07 3285.72



15-Oct-06 3282.73 29-Nov-06 3286.07 13-Jan-07 3285.82



16-Oct-06 3282.73 30-Nov-06 3286.23 14-Jan-07 3285.91



17-Oct-06 3283.09 1-Dec-06 3286.35 15-Jan-07 3286.01



18-Oct-06 3283.45 2-Dec-06 3286.48 16-Jan-07 3286.06



19-Oct-06 3283.74 3-Dec-06 3286.65 17-Jan-07 3286.12



20-Oct-06 3284.06 4-Dec-06 3286.67 18-Jan-07 3286.21



21-Oct-06 3284.39 5-Dec-06 3286.43 19-Jan-07 3286.24



22-Oct-06 3284.70 6-Dec-06 3286.16 20-Jan-07 3286.05



23-Oct-06 3284.96 7-Dec-06 3285.96 21-Jan-07 3285.85



24-Oct-06 3285.10 8-Dec-06 3285.80 22-Jan-07 3285.62



25-Oct-06 3285.21 9-Dec-06 3285.65 23-Jan-07 3285.43



26-Oct-06 3285.31 10-Dec-06 3285.35 24-Jan-07 3285.49



27-Oct-06 3285.44 11-Dec-06 3285.03 25-Jan-07 3285.51



28-Oct-06 3285.56 12-Dec-06 3284.96 26-Jan-07 3285.52



29-Oct-06 3285.63 13-Dec-06 3285.07 27-Jan-07 3285.62



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



28-Jan-07 3285.75 14-Mar-07 3283.46 28-Apr-07 3280.96



29-Jan-07 3285.84 15-Mar-07 3283.21 29-Apr-07 3280.96



30-Jan-07 3285.96 16-Mar-07 3282.95 30-Apr-07 3280.96



31-Jan-07 3286.09 17-Mar-07 3282.68 1-May-07 3281.45



1-Feb-07 3286.24 18-Mar-07 3282.39 2-May-07 3281.77



2-Feb-07 3286.23 19-Mar-07 3282.11 3-May-07 3281.90



3-Feb-07 3286.04 20-Mar-07 3281.88 4-May-07 3282.14



4-Feb-07 3285.84 21-Mar-07 3281.88 5-May-07 3282.27



5-Feb-07 3285.60 22-Mar-07 3281.91 6-May-07 3282.31



6-Feb-07 3285.41 23-Mar-07 3282.02 7-May-07 3282.19



7-Feb-07 3285.49 24-Mar-07 3282.18 8-May-07 3281.99



8-Feb-07 3285.57 25-Mar-07 3282.30 9-May-07 3281.81



9-Feb-07 3285.67 26-Mar-07 3282.38 10-May-07 3281.64



10-Feb-07 3285.80 27-Mar-07 3282.15 11-May-07 3281.53



11-Feb-07 3285.92 28-Mar-07 3282.21 12-May-07 3281.44



12-Feb-07 3286.02 29-Mar-07 3282.41 13-May-07 3281.39



13-Feb-07 3286.12 30-Mar-07 3282.32 14-May-07 3281.53



14-Feb-07 3286.22 31-Mar-07 3282.30 15-May-07 3281.73



15-Feb-07 3286.26 1-Apr-07 3282.25 16-May-07 3281.87



16-Feb-07 3286.02 2-Apr-07 3282.13 17-May-07 3281.99



17-Feb-07 3285.76 3-Apr-07 3281.98 18-May-07 3282.12



18-Feb-07 3285.55 4-Apr-07 3282.04 19-May-07 3282.24



19-Feb-07 3285.35 5-Apr-07 3282.09 20-May-07 3282.38



20-Feb-07 3285.17 6-Apr-07 3282.16 21-May-07 3282.44



21-Feb-07 3285.17 7-Apr-07 3282.26 22-May-07 3282.39



22-Feb-07 3285.21 8-Apr-07 3282.44 23-May-07 3282.34



23-Feb-07 3285.25 9-Apr-07 3282.59 24-May-07 3282.20



24-Feb-07 3285.30 10-Apr-07 3282.59 25-May-07 3282.04



25-Feb-07 3285.36 11-Apr-07 3282.61 26-May-07 3282.03



26-Feb-07 3285.41 12-Apr-07 3282.29 27-May-07 3282.08



27-Feb-07 3285.47 13-Apr-07 3281.99 28-May-07 3281.88



28-Feb-07 3285.53 14-Apr-07 3281.73 29-May-07 3281.74



1-Mar-07 3285.60 15-Apr-07 3281.48 30-May-07 3281.62



2-Mar-07 3285.67 16-Apr-07 3281.29 31-May-07 3281.53



3-Mar-07 3285.73 17-Apr-07 3281.32 1-Jun-07 3281.62



4-Mar-07 3285.78 18-Apr-07 3281.39 2-Jun-07 3281.78



5-Mar-07 3285.80 19-Apr-07 3281.55 3-Jun-07 3281.93



6-Mar-07 3285.56 20-Apr-07 3281.55 4-Jun-07 3282.06



7-Mar-07 3285.32 21-Apr-07 3281.55 5-Jun-07 3282.19



8-Mar-07 3285.03 22-Apr-07 3281.55 6-Jun-07 3282.31



9-Mar-07 3284.76 23-Apr-07 3281.55 7-Jun-07 3282.39



10-Mar-07 3284.51 24-Apr-07 3281.55 8-Jun-07 3282.25



11-Mar-07 3284.28 25-Apr-07 3281.55 9-Jun-07 3282.09



12-Mar-07 3284.01 26-Apr-07 3281.36 10-Jun-07 3281.93



13-Mar-07 3283.71 27-Apr-07 3280.97 11-Jun-07 3281.73



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



12-Jun-07 3281.55 27-Jul-07 3281.73 10-Sep-07 3281.89



13-Jun-07 3281.71 28-Jul-07 3281.72 11-Sep-07 3281.91



14-Jun-07 3281.96 29-Jul-07 3281.69 12-Sep-07 3281.90



15-Jun-07 3282.18 30-Jul-07 3281.64 13-Sep-07 3281.92



16-Jun-07 3282.29 31-Jul-07 3281.59 14-Sep-07 3281.94



17-Jun-07 3282.36 1-Aug-07 3281.56 15-Sep-07 3281.95



18-Jun-07 3282.38 2-Aug-07 3281.67 16-Sep-07 3281.96



19-Jun-07 3282.36 3-Aug-07 3281.89 17-Sep-07 3281.87



20-Jun-07 3282.29 4-Aug-07 3282.03 18-Sep-07 3281.38



21-Jun-07 3282.27 5-Aug-07 3282.17 19-Sep-07 3281.11



22-Jun-07 3282.21 6-Aug-07 3282.32 20-Sep-07 3280.79



23-Jun-07 3282.17 7-Aug-07 3282.43 21-Sep-07 3280.56



24-Jun-07 3282.09 8-Aug-07 3282.42 22-Sep-07 3280.38



25-Jun-07 3282.04 9-Aug-07 3282.29 23-Sep-07 3280.20



26-Jun-07 3282.05 10-Aug-07 3282.16 24-Sep-07 3280.07



27-Jun-07 3282.11 11-Aug-07 3282.11 25-Sep-07 3279.96



28-Jun-07 3282.13 12-Aug-07 3282.10 26-Sep-07 3279.83



29-Jun-07 3282.12 13-Aug-07 3282.06 27-Sep-07 3279.84



30-Jun-07 3282.09 14-Aug-07 3282.03 28-Sep-07 3279.91



1-Jul-07 3282.09 15-Aug-07 3282.01 29-Sep-07 3279.96



2-Jul-07 3282.09 16-Aug-07 3281.98 30-Sep-07 3280.06



3-Jul-07 3282.06 17-Aug-07 3281.93 1-Oct-07 3280.15



4-Jul-07 3282.04 18-Aug-07 3281.98 2-Oct-07 3280.21



5-Jul-07 3281.98 19-Aug-07 3282.02 3-Oct-07 3280.32



6-Jul-07 3281.90 20-Aug-07 3282.07 4-Oct-07 3280.47



7-Jul-07 3281.85 21-Aug-07 3282.11 5-Oct-07 3280.68



8-Jul-07 3281.82 22-Aug-07 3282.15 6-Oct-07 3280.95



9-Jul-07 3281.81 23-Aug-07 3282.19 7-Oct-07 3281.18



10-Jul-07 3281.79 24-Aug-07 3282.20 8-Oct-07 3281.36



11-Jul-07 3281.77 25-Aug-07 3282.21 9-Oct-07 3281.46



12-Jul-07 3281.74 26-Aug-07 3282.20 10-Oct-07 3281.55



13-Jul-07 3281.69 27-Aug-07 3282.20 11-Oct-07 3281.66



14-Jul-07 3281.69 28-Aug-07 3282.20 12-Oct-07 3281.75



15-Jul-07 3281.71 29-Aug-07 3282.17 13-Oct-07 3281.84



16-Jul-07 3281.73 30-Aug-07 3281.93 14-Oct-07 3281.97



17-Jul-07 3281.75 31-Aug-07 3281.88 15-Oct-07 3282.10



18-Jul-07 3281.80 1-Sep-07 3281.90 16-Oct-07 3282.20



19-Jul-07 3281.83 2-Sep-07 3281.88 17-Oct-07 3282.30



20-Jul-07 3281.85 3-Sep-07 3281.84 18-Oct-07 3282.40



21-Jul-07 3281.86 4-Sep-07 3281.81 19-Oct-07 3282.48



22-Jul-07 3281.89 5-Sep-07 3281.76 20-Oct-07 3282.56



23-Jul-07 3281.88 6-Sep-07 3281.75 21-Oct-07 3282.73



24-Jul-07 3281.82 7-Sep-07 3281.76 22-Oct-07 3282.84



25-Jul-07 3281.76 8-Sep-07 3281.81 23-Oct-07 3282.94



26-Jul-07 3281.74 9-Sep-07 3281.85 24-Oct-07 3283.02



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



25-Oct-07 3283.05 9-Dec-07 3285.90 23-Jan-08 3286.03



26-Oct-07 3283.14 10-Dec-07 3285.93 24-Jan-08 3285.82



27-Oct-07 3283.19 11-Dec-07 3286.00 25-Jan-08 3285.60



28-Oct-07 3283.09 12-Dec-07 3286.08 26-Jan-08 3285.58



29-Oct-07 3282.98 13-Dec-07 3286.14 27-Jan-08 3285.61



30-Oct-07 3282.90 14-Dec-07 3286.18 28-Jan-08 3285.65



31-Oct-07 3283.00 15-Dec-07 3286.21 29-Jan-08 3285.75



1-Nov-07 3283.11 16-Dec-07 3286.24 30-Jan-08 3285.85



2-Nov-07 3283.21 17-Dec-07 3286.19 31-Jan-08 3285.89



3-Nov-07 3283.30 18-Dec-07 3285.93 1-Feb-08 3285.91



4-Nov-07 3283.39 19-Dec-07 3285.69 2-Feb-08 3285.95



5-Nov-07 3283.50 20-Dec-07 3285.46 3-Feb-08 3286.01



6-Nov-07 3283.63 21-Dec-07 3285.37 4-Feb-08 3286.09



7-Nov-07 3283.73 22-Dec-07 3285.33 5-Feb-08 3286.16



8-Nov-07 3283.81 23-Dec-07 3285.30 6-Feb-08 3286.15



9-Nov-07 3283.91 24-Dec-07 3285.28 7-Feb-08 3285.91



10-Nov-07 3283.98 25-Dec-07 3285.26 8-Feb-08 3285.69



11-Nov-07 3284.07 26-Dec-07 3285.22 9-Feb-08 3285.71



12-Nov-07 3284.17 27-Dec-07 3285.34 10-Feb-08 3285.83



13-Nov-07 3284.24 28-Dec-07 3285.54 11-Feb-08 3285.91



14-Nov-07 3284.32 29-Dec-07 3285.74 12-Feb-08 3285.99



15-Nov-07 3284.44 30-Dec-07 3285.90 13-Feb-08 3286.05



16-Nov-07 3284.53 31-Dec-07 3286.01 14-Feb-08 3286.11



17-Nov-07 3284.64 1-Jan-08 3286.09 15-Feb-08 3286.13



18-Nov-07 3284.88 2-Jan-08 3286.14 16-Feb-08 3285.93



19-Nov-07 3285.14 3-Jan-08 3286.17 17-Feb-08 3285.70



20-Nov-07 3285.38 4-Jan-08 3286.23 18-Feb-08 3285.47



21-Nov-07 3285.61 5-Jan-08 3286.27 19-Feb-08 3285.23



22-Nov-07 3285.80 6-Jan-08 3286.10 20-Feb-08 3285.21



23-Nov-07 3285.92 7-Jan-08 3285.86 21-Feb-08 3285.28



24-Nov-07 3286.04 8-Jan-08 3285.62 22-Feb-08 3285.33



25-Nov-07 3286.14 9-Jan-08 3285.46 23-Feb-08 3285.36



26-Nov-07 3286.27 10-Jan-08 3285.54 24-Feb-08 3285.38



27-Nov-07 3286.14 11-Jan-08 3285.60 25-Feb-08 3285.43



28-Nov-07 3286.10 12-Jan-08 3285.64 26-Feb-08 3285.49



29-Nov-07 3286.14 13-Jan-08 3285.68 27-Feb-08 3285.51



30-Nov-07 3286.20 14-Jan-08 3285.71 28-Feb-08 3285.52



1-Dec-07 3286.26 15-Jan-08 3285.74 29-Feb-08 3285.55



2-Dec-07 3286.24 16-Jan-08 3285.78 1-Mar-08 3285.45



3-Dec-07 3286.00 17-Jan-08 3285.87 2-Mar-08 3285.23



4-Dec-07 3285.77 18-Jan-08 3285.95 3-Mar-08 3285.00



5-Dec-07 3285.75 19-Jan-08 3286.03 4-Mar-08 3284.75



6-Dec-07 3285.78 20-Jan-08 3286.13 5-Mar-08 3284.52



7-Dec-07 3285.81 21-Jan-08 3286.23 6-Mar-08 3284.27



8-Dec-07 3285.85 22-Jan-08 3286.24 7-Mar-08 3283.89



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



8-Mar-08 3283.45 22-Apr-08 3282.06 6-Jun-08 3282.09



9-Mar-08 3283.01 23-Apr-08 3282.08 7-Jun-08 3282.02



10-Mar-08 3282.56 24-Apr-08 3282.18 8-Jun-08 3281.98



11-Mar-08 3282.09 25-Apr-08 3282.31 9-Jun-08 3281.94



12-Mar-08 3281.83 26-Apr-08 3282.38 10-Jun-08 3281.81



13-Mar-08 3281.60 27-Apr-08 3282.44 11-Jun-08 3281.73



14-Mar-08 3281.57 28-Apr-08 3282.23 12-Jun-08 3281.88



15-Mar-08 3281.62 29-Apr-08 3281.96 13-Jun-08 3282.01



16-Mar-08 3281.69 30-Apr-08 3281.66 14-Jun-08 3282.08



17-Mar-08 3281.74 1-May-08 3281.45 15-Jun-08 3282.15



18-Mar-08 3281.77 2-May-08 3281.58 16-Jun-08 3282.22



19-Mar-08 3281.79 3-May-08 3281.67 17-Jun-08 3282.26



20-Mar-08 3281.81 4-May-08 3281.87 18-Jun-08 3282.31



21-Mar-08 3281.85 5-May-08 3282.02 19-Jun-08 3282.27



22-Mar-08 3281.88 6-May-08 3282.16 20-Jun-08 3282.18



23-Mar-08 3281.93 7-May-08 3282.23 21-Jun-08 3281.85



24-Mar-08 3281.95 8-May-08 3282.34 22-Jun-08 3281.64



25-Mar-08 3281.94 9-May-08 3282.39 23-Jun-08 3281.56



26-Mar-08 3281.95 10-May-08 3282.33 24-Jun-08 3281.62



27-Mar-08 3281.99 11-May-08 3282.30 25-Jun-08 3281.83



28-Mar-08 3282.03 12-May-08 3282.25 26-Jun-08 3282.09



29-Mar-08 3282.07 13-May-08 3282.19 27-Jun-08 3282.27



30-Mar-08 3282.12 14-May-08 3282.12 28-Jun-08 3282.42



31-Mar-08 3282.19 15-May-08 3282.13 29-Jun-08 3282.34



1-Apr-08 3282.25 16-May-08 3282.02 30-Jun-08 3282.13



2-Apr-08 3282.27 17-May-08 3281.90 1-Jul-08 3281.88



3-Apr-08 3282.05 18-May-08 3281.87 2-Jul-08 3281.72



4-Apr-08 3281.77 19-May-08 3281.81 3-Jul-08 3281.78



5-Apr-08 3281.58 20-May-08 3281.76 4-Jul-08 3281.86



6-Apr-08 3281.49 21-May-08 3281.73 5-Jul-08 3281.93



7-Apr-08 3281.37 22-May-08 3281.79 6-Jul-08 3282.05



8-Apr-08 3281.41 23-May-08 3281.94 7-Jul-08 3282.13



9-Apr-08 3281.50 24-May-08 3282.28 8-Jul-08 3282.15



10-Apr-08 3281.54 25-May-08 3282.44 9-Jul-08 3282.13



11-Apr-08 3281.56 26-May-08 3282.22 10-Jul-08 3282.07



12-Apr-08 3281.56 27-May-08 3281.96 11-Jul-08 3282.02



13-Apr-08 3281.57 28-May-08 3281.68 12-Jul-08 3281.97



14-Apr-08 3281.55 29-May-08 3281.69 13-Jul-08 3281.90



15-Apr-08 3281.59 30-May-08 3281.80 14-Jul-08 3281.85



16-Apr-08 3281.68 31-May-08 3281.89 15-Jul-08 3281.87



17-Apr-08 3281.72 1-Jun-08 3282.10 16-Jul-08 3281.89



18-Apr-08 3281.68 2-Jun-08 3282.26 17-Jul-08 3281.96



19-Apr-08 3281.76 3-Jun-08 3282.47 18-Jul-08 3282.06



20-Apr-08 3281.87 4-Jun-08 3282.35 19-Jul-08 3282.14



21-Apr-08 3282.01 5-Jun-08 3282.20 20-Jul-08 3282.18



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



21-Jul-08 3282.21 4-Sep-08 3282.26 19-Oct-08 3281.81



22-Jul-08 3282.23 5-Sep-08 3282.23 20-Oct-08 3281.75



23-Jul-08 3282.31 6-Sep-08 3282.21 21-Oct-08 3281.69



24-Jul-08 3282.29 7-Sep-08 3282.22 22-Oct-08 3281.80



25-Jul-08 3282.21 8-Sep-08 3282.20 23-Oct-08 3281.94



26-Jul-08 3282.14 9-Sep-08 3282.13 24-Oct-08 3282.08



27-Jul-08 3282.06 10-Sep-08 3281.87 25-Oct-08 3282.20



28-Jul-08 3281.98 11-Sep-08 3281.79 26-Oct-08 3282.35



29-Jul-08 3281.94 12-Sep-08 3282.01 27-Oct-08 3282.42



30-Jul-08 3281.94 13-Sep-08 3282.26 28-Oct-08 3282.39



31-Jul-08 3282.00 14-Sep-08 3282.45 29-Oct-08 3282.18



1-Aug-08 3282.05 15-Sep-08 3282.23 30-Oct-08 3282.17



2-Aug-08 3282.11 16-Sep-08 3281.93 31-Oct-08 3282.18



3-Aug-08 3282.17 17-Sep-08 3281.86 1-Nov-08 3282.18



4-Aug-08 3282.19 18-Sep-08 3281.90 2-Nov-08 3282.20



5-Aug-08 3282.28 19-Sep-08 3281.98 3-Nov-08 3282.20



6-Aug-08 3282.28 20-Sep-08 3282.04 4-Nov-08 3282.21



7-Aug-08 3282.20 21-Sep-08 3282.10 5-Nov-08 3282.25



8-Aug-08 3282.01 22-Sep-08 3282.19 6-Nov-08 3282.32



9-Aug-08 3281.90 23-Sep-08 3282.28 7-Nov-08 3282.37



10-Aug-08 3281.83 24-Sep-08 3282.29 8-Nov-08 3282.42



11-Aug-08 3281.76 25-Sep-08 3282.27 9-Nov-08 3282.47



12-Aug-08 3281.76 26-Sep-08 3282.34 10-Nov-08 3282.56



13-Aug-08 3281.77 27-Sep-08 3282.46 11-Nov-08 3282.73



14-Aug-08 3281.79 28-Sep-08 3282.34 12-Nov-08 3282.87



15-Aug-08 3281.93 29-Sep-08 3282.09 13-Nov-08 3283.06



16-Aug-08 3282.02 30-Sep-08 3281.84 14-Nov-08 3283.27



17-Aug-08 3282.02 1-Oct-08 3281.68 15-Nov-08 3283.47



18-Aug-08 3282.02 2-Oct-08 3281.77 16-Nov-08 3283.66



19-Aug-08 3281.96 3-Oct-08 3281.86 17-Nov-08 3283.86



20-Aug-08 3281.83 4-Oct-08 3281.99 18-Nov-08 3284.02



21-Aug-08 3281.83 5-Oct-08 3282.26 19-Nov-08 3284.18



22-Aug-08 3281.88 6-Oct-08 3282.37 20-Nov-08 3284.36



23-Aug-08 3281.91 7-Oct-08 3282.39 21-Nov-08 3284.35



24-Aug-08 3281.93 8-Oct-08 3282.34 22-Nov-08 3284.01



25-Aug-08 3281.91 9-Oct-08 3282.20 23-Nov-08 3283.66



26-Aug-08 3281.89 10-Oct-08 3282.19 24-Nov-08 3283.32



27-Aug-08 3281.91 11-Oct-08 3282.23 25-Nov-08 3283.06



28-Aug-08 3281.97 12-Oct-08 3282.26 26-Nov-08 3283.13



29-Aug-08 3282.14 13-Oct-08 3282.24 27-Nov-08 3283.30



30-Aug-08 3282.27 14-Oct-08 3282.17 28-Nov-08 3283.45



31-Aug-08 3282.35 15-Oct-08 3282.11 29-Nov-08 3283.61



1-Sep-08 3282.42 16-Oct-08 3282.04 30-Nov-08 3283.76



2-Sep-08 3282.30 17-Oct-08 3281.98 1-Dec-08 3283.92



3-Sep-08 3282.20 18-Oct-08 3281.88 2-Dec-08 3284.07



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



3-Dec-08 3284.29 17-Jan-09 3285.99 3-Mar-09 3285.03



4-Dec-08 3284.47 18-Jan-09 3286.04 4-Mar-09 3284.79



5-Dec-08 3284.64 19-Jan-09 3286.07 5-Mar-09 3284.56



6-Dec-08 3284.80 20-Jan-09 3286.09 6-Mar-09 3284.37



7-Dec-08 3284.96 21-Jan-09 3286.14 7-Mar-09 3284.21



8-Dec-08 3285.16 22-Jan-09 3286.18 8-Mar-09 3284.01



9-Dec-08 3285.40 23-Jan-09 3286.28 9-Mar-09 3283.86



10-Dec-08 3285.58 24-Jan-09 3286.17 10-Mar-09 3283.69



11-Dec-08 3285.76 25-Jan-09 3286.01 11-Mar-09 3283.47



12-Dec-08 3285.92 26-Jan-09 3285.84 12-Mar-09 3283.08



13-Dec-08 3286.10 27-Jan-09 3285.64 13-Mar-09 3282.78



14-Dec-08 3286.27 28-Jan-09 3285.47 14-Mar-09 3282.50



15-Dec-08 3286.34 29-Jan-09 3285.56 15-Mar-09 3282.25



16-Dec-08 3286.19 30-Jan-09 3285.65 16-Mar-09 3282.14



17-Dec-08 3286.01 31-Jan-09 3285.69 17-Mar-09 3282.21



18-Dec-08 3285.85 1-Feb-09 3285.78 18-Mar-09 3282.32



19-Dec-08 3285.71 2-Feb-09 3285.85 19-Mar-09 3282.40



20-Dec-08 3285.57 3-Feb-09 3285.91 20-Mar-09 3282.23



21-Dec-08 3285.40 4-Feb-09 3285.95 21-Mar-09 3281.98



22-Dec-08 3285.20 5-Feb-09 3285.98 22-Mar-09 3281.71



23-Dec-08 3285.33 6-Feb-09 3286.00 23-Mar-09 3281.52



24-Dec-08 3285.52 7-Feb-09 3286.08 24-Mar-09 3281.56



25-Dec-08 3285.63 8-Feb-09 3286.12 25-Mar-09 3281.59



26-Dec-08 3285.75 9-Feb-09 3286.15 26-Mar-09 3281.68



27-Dec-08 3285.84 10-Feb-09 3286.20 27-Mar-09 3281.75



28-Dec-08 3285.92 11-Feb-09 3286.05 28-Mar-09 3281.91



29-Dec-08 3286.00 12-Feb-09 3285.84 29-Mar-09 3282.13



30-Dec-08 3286.08 13-Feb-09 3285.65 30-Mar-09 3282.35



31-Dec-08 3286.14 14-Feb-09 3285.44 31-Mar-09 3282.26



1-Jan-09 3286.19 15-Feb-09 3285.24 1-Apr-09 3282.15



2-Jan-09 3286.27 16-Feb-09 3285.01 2-Apr-09 3282.05



3-Jan-09 3286.32 17-Feb-09 3284.84 3-Apr-09 3281.95



4-Jan-09 3286.13 18-Feb-09 3284.90 4-Apr-09 3281.90



5-Jan-09 3285.90 19-Feb-09 3284.97 5-Apr-09 3281.85



6-Jan-09 3285.68 20-Feb-09 3285.05 6-Apr-09 3281.85



7-Jan-09 3285.47 21-Feb-09 3285.15 7-Apr-09 3282.01



8-Jan-09 3285.29 22-Feb-09 3285.24 8-Apr-09 3282.17



9-Jan-09 3285.33 23-Feb-09 3285.29 9-Apr-09 3282.36



10-Jan-09 3285.42 24-Feb-09 3285.33 10-Apr-09 3282.32



11-Jan-09 3285.49 25-Feb-09 3285.48 11-Apr-09 3282.27



12-Jan-09 3285.56 26-Feb-09 3285.70 12-Apr-09 3282.29



13-Jan-09 3285.62 27-Feb-09 3285.85 13-Apr-09 3282.22



14-Jan-09 3285.73 28-Feb-09 3285.75 14-Apr-09 3282.08



15-Jan-09 3285.85 1-Mar-09 3285.54 15-Apr-09 3282.00



16-Jan-09 3285.93 2-Mar-09 3285.29 16-Apr-09 3281.95



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



17-Apr-09 3281.92 1-Jun-09 3281.85 16-Jul-09 3282.12



18-Apr-09 3282.12 2-Jun-09 3281.82 17-Jul-09 3281.93



19-Apr-09 3282.35 3-Jun-09 3281.89 18-Jul-09 3281.74



20-Apr-09 3282.32 4-Jun-09 3281.91 19-Jul-09 3281.52



21-Apr-09 3282.16 5-Jun-09 3281.86 20-Jul-09 3281.40



22-Apr-09 3282.05 6-Jun-09 3281.89 21-Jul-09 3281.54



23-Apr-09 3282.00 7-Jun-09 3282.00 22-Jul-09 3281.65



24-Apr-09 3281.98 8-Jun-09 3282.06 23-Jul-09 3281.85



25-Apr-09 3281.97 9-Jun-09 3282.06 24-Jul-09 3282.10



26-Apr-09 3281.99 10-Jun-09 3282.05 25-Jul-09 3282.26



27-Apr-09 3281.97 11-Jun-09 3282.02 26-Jul-09 3282.34



28-Apr-09 3281.85 12-Jun-09 3282.05 27-Jul-09 3282.22



29-Apr-09 3281.88 13-Jun-09 3282.14 28-Jul-09 3282.04



30-Apr-09 3282.11 14-Jun-09 3282.23 29-Jul-09 3281.88



1-May-09 3282.27 15-Jun-09 3282.30 30-Jul-09 3281.78



2-May-09 3282.20 16-Jun-09 3282.29 31-Jul-09 3281.87



3-May-09 3282.09 17-Jun-09 3282.03 1-Aug-09 3282.01



4-May-09 3281.96 18-Jun-09 3281.83 2-Aug-09 3282.10



5-May-09 3281.82 19-Jun-09 3281.77 3-Aug-09 3282.21



6-May-09 3281.74 20-Jun-09 3281.73 4-Aug-09 3282.32



7-May-09 3281.87 21-Jun-09 3281.76 5-Aug-09 3282.21



8-May-09 3281.86 22-Jun-09 3281.78 6-Aug-09 3282.23



9-May-09 3282.05 23-Jun-09 3281.71 7-Aug-09 3282.21



10-May-09 3282.26 24-Jun-09 3281.64 8-Aug-09 3282.21



11-May-09 3282.32 25-Jun-09 3281.78 9-Aug-09 3282.21



12-May-09 3282.21 26-Jun-09 3281.96 10-Aug-09 3281.91



13-May-09 3282.13 27-Jun-09 3282.15 11-Aug-09 3281.56



14-May-09 3282.00 28-Jun-09 3282.29 12-Aug-09 3281.63



15-May-09 3281.89 29-Jun-09 3282.15 13-Aug-09 3281.71



16-May-09 3281.81 30-Jun-09 3281.97 14-Aug-09 3281.80



17-May-09 3281.73 1-Jul-09 3281.84 15-Aug-09 3281.91



18-May-09 3281.65 2-Jul-09 3281.74 16-Aug-09 3282.05



19-May-09 3281.57 3-Jul-09 3281.86 17-Aug-09 3282.17



20-May-09 3281.57 4-Jul-09 3282.03 18-Aug-09 3282.23



21-May-09 3281.78 5-Jul-09 3282.27 19-Aug-09 3282.09



22-May-09 3282.01 6-Jul-09 3282.32 20-Aug-09 3281.93



23-May-09 3282.25 7-Jul-09 3282.18 21-Aug-09 3281.74



24-May-09 3282.43 8-Jul-09 3282.00 22-Aug-09 3281.55



25-May-09 3282.50 9-Jul-09 3281.82 23-Aug-09 3281.35



26-May-09 3282.51 10-Jul-09 3281.70 24-Aug-09 3281.20



27-May-09 3282.45 11-Jul-09 3281.81 25-Aug-09 3281.30



28-May-09 3282.24 12-Jul-09 3281.94 26-Aug-09 3281.41



29-May-09 3282.00 13-Jul-09 3282.06 27-Aug-09 3281.51



30-May-09 3281.92 14-Jul-09 3282.24 28-Aug-09 3281.61



31-May-09 3281.87 15-Jul-09 3282.29 29-Aug-09 3281.75



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



30-Aug-09 3281.88 14-Oct-09 3275.69 1-Dec-09 3283.37



31-Aug-09 3282.00 15-Oct-09 3283.13 2-Dec-09 3279.72



1-Sep-09 3282.14 16-Oct-09 3284.73 3-Dec-09 3276.91



2-Sep-09 3282.26 17-Oct-09 3277.36 4-Dec-09 3274.99



3-Sep-09 3282.36 19-Oct-09 3279.26 5-Dec-09 3274.75



4-Sep-09 3282.24 20-Oct-09 3282.32 6-Dec-09 3274.99



5-Sep-09 3282.03 21-Oct-09 3281.12 7-Dec-09 3274.46



6-Sep-09 3281.81 22-Oct-09 3280.81 8-Dec-09 3275.07



7-Sep-09 3281.61 25-Oct-09 3279.49 9-Dec-09 3278.31



8-Sep-09 3281.48 26-Oct-09 3279.32 10-Dec-09 3277.37



9-Sep-09 3281.57 27-Oct-09 3276.01 11-Dec-09 3275.51



10-Sep-09 3281.70 28-Oct-09 3274.63 12-Dec-09 3274.01



11-Sep-09 3281.76 29-Oct-09 3277.78 13-Dec-09 3275.05



12-Sep-09 3281.90 30-Oct-09 3274.73 14-Dec-09 3274.88



13-Sep-09 3282.05 31-Oct-09 3279.31 15-Dec-09 3274.01



14-Sep-09 3282.19 1-Nov-09 3281.47 16-Dec-09 3273.47



15-Sep-09 3282.23 2-Nov-09 3281.14 17-Dec-09 3273.48



16-Sep-09 3282.05 3-Nov-09 3281.39 18-Dec-09 3274.02



17-Sep-09 3281.85 4-Nov-09 3280.52 19-Dec-09 3274.64



18-Sep-09 3281.65 5-Nov-09 3280.98 20-Dec-09 3274.31



19-Sep-09 3281.45 6-Nov-09 3280.90 21-Dec-09 3274.93



20-Sep-09 3281.25 7-Nov-09 3280.39 22-Dec-09 3275.67



21-Sep-09 3281.13 8-Nov-09 3280.41 23-Dec-09 3276.91



22-Sep-09 3281.22 9-Nov-09 3279.70 24-Dec-09 3274.98



23-Sep-09 3281.32 10-Nov-09 3279.60 25-Dec-09 3274.79



24-Sep-09 3281.44 11-Nov-09 3279.96 26-Dec-09 3275.11



25-Sep-09 3281.57 12-Nov-09 3281.88 27-Dec-09 3275.22



26-Sep-09 3281.68 13-Nov-09 3282.77 28-Dec-09 3275.61



27-Sep-09 3281.79 14-Nov-09 3282.20 29-Dec-09 3276.08



28-Sep-09 3281.93 15-Nov-09 3281.89 30-Dec-09 3275.50



29-Sep-09 3282.05 16-Nov-09 3281.98 31-Dec-09 3273.94



30-Sep-09 3282.18 17-Nov-09 3282.03 1-Jan-10 3274.18



1-Oct-09 3282.06 18-Nov-09 3282.54 2-Jan-10 3273.38



2-Oct-09 3278.08 19-Nov-09 3282.24 3-Jan-10 3273.94



3-Oct-09 3275.33 20-Nov-09 3281.47 4-Jan-10 3274.51



4-Oct-09 3276.19 21-Nov-09 3281.52 5-Jan-10 3275.94



5-Oct-09 3281.47 22-Nov-09 3280.90 6-Jan-10 3277.21



6-Oct-09 3284.01 23-Nov-09 3281.03 7-Jan-10 3275.78



7-Oct-09 3283.34 24-Nov-09 3281.44 8-Jan-10 3274.61



8-Oct-09 3274.71 25-Nov-09 3282.05 9-Jan-10 3273.28



9-Oct-09 3273.48 26-Nov-09 3281.77 10-Jan-10 3272.35



10-Oct-09 3273.95 27-Nov-09 3282.13 11-Jan-10 3271.70



11-Oct-09 3273.76 28-Nov-09 3282.07 12-Jan-10 3271.27



12-Oct-09 3274.04 29-Nov-09 3282.42 13-Jan-10 3271.15



13-Oct-09 3273.54 30-Nov-09 3280.10 14-Jan-10 3271.16



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



15-Jan-10 3271.16 1-Mar-10 3271.15 15-Apr-10 3281.75



16-Jan-10 3271.15 2-Mar-10 3271.15 16-Apr-10 3281.90



17-Jan-10 3271.16 3-Mar-10 3271.15 17-Apr-10 3282.07



18-Jan-10 3271.16 4-Mar-10 3278.43 18-Apr-10 3282.33



19-Jan-10 3271.16 5-Mar-10 3281.57 19-Apr-10 3282.22



20-Jan-10 3271.16 6-Mar-10 3280.92 20-Apr-10 3282.00



21-Jan-10 3271.18 7-Mar-10 3283.16 21-Apr-10 3282.01



22-Jan-10 3271.29 8-Mar-10 3284.09 22-Apr-10 3282.01



23-Jan-10 3271.38 9-Mar-10 3277.21 23-Apr-10 3282.06



24-Jan-10 3274.19 10-Mar-10 3275.42 24-Apr-10 3282.13



25-Jan-10 3273.30 11-Mar-10 3274.73 25-Apr-10 3282.19



26-Jan-10 3272.16 12-Mar-10 3274.22 26-Apr-10 3282.22



27-Jan-10 3277.37 13-Mar-10 3272.78 27-Apr-10 3282.29



28-Jan-10 3280.75 14-Mar-10 3275.86 28-Apr-10 3282.29



29-Jan-10 3281.46 15-Mar-10 3279.49 29-Apr-10 3282.30



30-Jan-10 3281.86 16-Mar-10 3278.39 30-Apr-10 3282.19



31-Jan-10 3280.93 17-Mar-10 3277.92 1-May-10 3282.05



1-Feb-10 3279.76 18-Mar-10 3275.69 2-May-10 3282.15



2-Feb-10 3279.24 19-Mar-10 3273.02 3-May-10 3282.24



3-Feb-10 3279.02 20-Mar-10 3274.11 4-May-10 3282.32



4-Feb-10 3275.12 21-Mar-10 3276.57 5-May-10 3282.31



5-Feb-10 3273.82 22-Mar-10 3276.23 6-May-10 3282.12



6-Feb-10 3283.70 23-Mar-10 3276.42 7-May-10 3281.91



7-Feb-10 3283.92 24-Mar-10 3275.51 8-May-10 3281.71



8-Feb-10 3282.35 25-Mar-10 3276.25 9-May-10 3281.73



9-Feb-10 3281.52 26-Mar-10 3273.70 10-May-10 3281.77



10-Feb-10 3280.78 27-Mar-10 3272.62 11-May-10 3281.82



11-Feb-10 3281.60 28-Mar-10 3273.00 12-May-10 3281.88



12-Feb-10 3281.47 29-Mar-10 3272.26 13-May-10 3281.97



13-Feb-10 3281.35 30-Mar-10 3272.93 14-May-10 3282.00



14-Feb-10 3276.47 31-Mar-10 3273.77 15-May-10 3282.04



15-Feb-10 3271.55 1-Apr-10 3273.81 16-May-10 3282.07



16-Feb-10 3271.16 2-Apr-10 3273.77 17-May-10 3282.05



17-Feb-10 3271.22 3-Apr-10 3274.62 18-May-10 3282.04



18-Feb-10 3278.79 4-Apr-10 3275.73 19-May-10 3282.01



19-Feb-10 3277.64 5-Apr-10 3275.38 20-May-10 3282.02



20-Feb-10 3271.15 6-Apr-10 3278.00 21-May-10 3282.11



21-Feb-10 3271.15 7-Apr-10 3281.30 22-May-10 3282.19



22-Feb-10 3271.15 8-Apr-10 3281.33 23-May-10 3282.31



23-Feb-10 3271.15 9-Apr-10 3281.35 24-May-10 3282.38



24-Feb-10 3271.15 10-Apr-10 3281.37 25-May-10 3282.24



25-Feb-10 3271.15 11-Apr-10 3281.39 26-May-10 3281.96



26-Feb-10 3271.15 12-Apr-10 3281.40 27-May-10 3281.67



27-Feb-10 3271.15 13-Apr-10 3281.44 28-May-10 3281.63



28-Feb-10 3271.15 14-Apr-10 3281.58 29-May-10 3281.66



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



30-May-10 3281.66 14-Jul-10 3281.28 28-Aug-10 3281.41



31-May-10 3281.66 15-Jul-10 3281.31 29-Aug-10 3281.43



1-Jun-10 3281.66 16-Jul-10 3281.30 30-Aug-10 3281.45



2-Jun-10 3281.66 17-Jul-10 3281.33 31-Aug-10 3281.52



3-Jun-10 3281.66 18-Jul-10 3281.37 1-Sep-10 3281.59



4-Jun-10 3281.66 19-Jul-10 3281.42 2-Sep-10 3281.63



5-Jun-10 3281.66 20-Jul-10 3281.49 3-Sep-10 3281.67



6-Jun-10 3281.66 21-Jul-10 3281.55 4-Sep-10 3281.69



7-Jun-10 3281.66 22-Jul-10 3281.63 5-Sep-10 3281.74



8-Jun-10 3281.66 23-Jul-10 3281.71 6-Sep-10 3281.83



9-Jun-10 3281.66 24-Jul-10 3281.69 7-Sep-10 3281.79



10-Jun-10 3281.66 25-Jul-10 3281.69 8-Sep-10 3281.57



11-Jun-10 3281.66 26-Jul-10 3281.69 9-Sep-10 3281.30



12-Jun-10 3281.66 27-Jul-10 3281.69 10-Sep-10 3281.14



13-Jun-10 3281.66 28-Jul-10 3281.69 11-Sep-10 3280.95



14-Jun-10 3281.66 29-Jul-10 3281.69 12-Sep-10 3280.80



15-Jun-10 3281.66 30-Jul-10 3281.69 13-Sep-10 3280.75



16-Jun-10 3281.66 31-Jul-10 3281.69 14-Sep-10 3280.52



17-Jun-10 3282.68 1-Aug-10 3281.69 15-Sep-10 3280.37



18-Jun-10 3282.62 2-Aug-10 3281.42 16-Sep-10 3280.31



19-Jun-10 3282.56 3-Aug-10 3281.03 17-Sep-10 3280.43



20-Jun-10 3282.57 4-Aug-10 3281.03 18-Sep-10 3280.61



21-Jun-10 3282.56 5-Aug-10 3281.00 19-Sep-10 3280.76



22-Jun-10 3282.46 6-Aug-10 3281.03 20-Sep-10 3280.91



23-Jun-10 3282.30 7-Aug-10 3281.08 21-Sep-10 3281.02



24-Jun-10 3282.26 8-Aug-10 3281.15 22-Sep-10 3281.17



25-Jun-10 3282.30 9-Aug-10 3281.16 23-Sep-10 3281.32



26-Jun-10 3282.40 10-Aug-10 3281.18 24-Sep-10 3281.44



27-Jun-10 3282.33 11-Aug-10 3281.12 25-Sep-10 3281.56



28-Jun-10 3282.12 12-Aug-10 3281.21 26-Sep-10 3281.63



29-Jun-10 3281.86 13-Aug-10 3281.41 27-Sep-10 3281.70



30-Jun-10 3281.85 14-Aug-10 3281.58 28-Sep-10 3281.77



1-Jul-10 3281.91 15-Aug-10 3281.71 29-Sep-10 3281.85



2-Jul-10 3281.99 16-Aug-10 3281.72 30-Sep-10 3281.93



3-Jul-10 3282.09 17-Aug-10 3281.72 1-Oct-10 3282.02



4-Jul-10 3282.15 18-Aug-10 3281.71 2-Oct-10 3282.10



5-Jul-10 3282.23 19-Aug-10 3281.67 3-Oct-10 3282.18



6-Jul-10 3282.18 20-Aug-10 3281.64 4-Oct-10 3282.25



7-Jul-10 3282.01 21-Aug-10 3281.59 5-Oct-10 3282.29



8-Jul-10 3281.81 22-Aug-10 3281.54 6-Oct-10 3282.14



9-Jul-10 3281.59 23-Aug-10 3281.56 7-Oct-10 3281.97



10-Jul-10 3281.48 24-Aug-10 3281.57 8-Oct-10 3282.01



11-Jul-10 3281.46 25-Aug-10 3281.57 9-Oct-10 3282.15



12-Jul-10 3281.41 26-Aug-10 3281.55 10-Oct-10 3282.27



13-Jul-10 3281.26 27-Aug-10 3281.48 11-Oct-10 3282.37



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



12-Oct-10 3282.50 26-Nov-10 3285.61 11-Jan-11 3286.14



13-Oct-10 3282.63 27-Nov-10 3285.43 12-Jan-11 3286.27



14-Oct-10 3282.72 28-Nov-10 3285.31 13-Jan-11 3286.18



15-Oct-10 3282.79 29-Nov-10 3285.41 14-Jan-11 3286.02



16-Oct-10 3282.89 30-Nov-10 3285.50 15-Jan-11 3285.93



17-Oct-10 3283.01 1-Dec-10 3285.56 16-Jan-11 3285.79



18-Oct-10 3283.14 2-Dec-10 3285.64 17-Jan-11 3285.85



19-Oct-10 3283.25 3-Dec-10 3285.73 18-Jan-11 3285.97



20-Oct-10 3283.34 4-Dec-10 3285.86 19-Jan-11 3286.10



21-Oct-10 3283.46 5-Dec-10 3285.99 20-Jan-11 3286.23



22-Oct-10 3283.57 6-Dec-10 3286.09 21-Jan-11 3286.28



23-Oct-10 3283.68 7-Dec-10 3286.19 22-Jan-11 3286.12



24-Oct-10 3283.80 8-Dec-10 3286.26 23-Jan-11 3286.06



25-Oct-10 3283.91 9-Dec-10 3286.30 24-Jan-11 3286.01



26-Oct-10 3284.03 10-Dec-10 3286.41 25-Jan-11 3285.94



27-Oct-10 3284.13 11-Dec-10 3286.42 26-Jan-11 3285.81



28-Oct-10 3284.24 12-Dec-10 3286.34 27-Jan-11 3285.74



29-Oct-10 3284.41 13-Dec-10 3286.23 28-Jan-11 3285.87



30-Oct-10 3284.66 14-Dec-10 3286.12 29-Jan-11 3285.98



31-Oct-10 3284.90 15-Dec-10 3285.97 30-Jan-11 3286.14



1-Nov-10 3285.17 16-Dec-10 3285.75 31-Jan-11 3286.36



2-Nov-10 3285.35 17-Dec-10 3285.58 1-Feb-11 3286.38



3-Nov-10 3285.36 18-Dec-10 3285.63 2-Feb-11 3286.24



4-Nov-10 3285.39 19-Dec-10 3285.79 3-Feb-11 3286.09



5-Nov-10 3285.41 20-Dec-10 3285.94 4-Feb-11 3285.90



6-Nov-10 3285.50 21-Dec-10 3286.04 5-Feb-11 3285.84



7-Nov-10 3285.60 22-Dec-10 3286.13 6-Feb-11 3285.93



8-Nov-10 3285.71 23-Dec-10 3286.22 7-Feb-11 3286.04



9-Nov-10 3285.83 24-Dec-10 3286.14 8-Feb-11 3286.17



10-Nov-10 3286.00 25-Dec-10 3285.95 9-Feb-11 3286.31



11-Nov-10 3286.26 26-Dec-10 3285.80 10-Feb-11 3286.41



12-Nov-10 3286.40 27-Dec-10 3285.74 11-Feb-11 3286.28



13-Nov-10 3286.24 28-Dec-10 3285.75 12-Feb-11 3286.13



14-Nov-10 3286.04 29-Dec-10 3285.96 13-Feb-11 3286.04



15-Nov-10 3285.83 30-Dec-10 3286.16 14-Feb-11 3285.99



16-Nov-10 3285.88 31-Dec-10 3286.39 15-Feb-11 3285.89



17-Nov-10 3286.01 2-Jan-11 3286.42 16-Feb-11 3285.73



18-Nov-10 3286.10 3-Jan-11 3286.35 17-Feb-11 3285.72



19-Nov-10 3286.20 4-Jan-11 3286.27 18-Feb-11 3285.86



20-Nov-10 3286.29 5-Jan-11 3286.14 19-Feb-11 3286.00



21-Nov-10 3286.39 6-Jan-11 3285.93 20-Feb-11 3286.20



22-Nov-10 3286.28 7-Jan-11 3285.73 21-Feb-11 3286.42



23-Nov-10 3286.12 8-Jan-11 3285.76 22-Feb-11 3286.39



24-Nov-10 3285.97 9-Jan-11 3285.88 23-Feb-11 3286.25



25-Nov-10 3285.80 10-Jan-11 3286.01 24-Feb-11 3286.12



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



25-Feb-11 3286.00 11-Apr-11 3282.71 31-Jan-12 3286.22



26-Feb-11 3285.94 12-Apr-11 3282.74 01-Feb-12 3286.22



27-Feb-11 3285.89 13-Apr-11 3282.74 02-Feb-12 3286.22



28-Feb-11 3285.84 14-Apr-11 3282.73 03-Feb-12 3286.22



1-Mar-11 3285.71 15-Apr-11 3282.75 04-Feb-12 3286.22



2-Mar-11 3285.52 16-Apr-11 3282.75 05-Feb-12 3286.22



3-Mar-11 3285.38 17-Apr-11 3282.76 06-Feb-12 3286.22



4-Mar-11 3285.24 18-Apr-11 3282.76 07-Feb-12 3286.89



5-Mar-11 3285.07 19-Apr-11 3282.76 08-Feb-12 3286.72



6-Mar-11 3284.93 20-Apr-11 3282.77 09-Feb-12 3286.53



7-Mar-11 3284.84 21-Apr-11 3282.75 10-Feb-12 3286.32



8-Mar-11 3284.73 22-Apr-11 3282.73 11-Feb-12 3286.18



9-Mar-11 3284.55 23-Apr-11 3282.74 12-Feb-12 3286.01



10-Mar-11 3284.41 24-Apr-11 3282.74 13-Feb-12 3285.86



11-Mar-11 3284.30 25-Apr-11 3282.74 14-Feb-12 3285.69



12-Mar-11 3284.20 01-Jan-12 3285.92 15-Feb-12 3285.59



13-Mar-11 3284.06 02-Jan-12 3286.07 16-Feb-12 3285.70



14-Mar-11 3283.94 03-Jan-12 3286.14 17-Feb-12 3285.80



15-Mar-11 3283.81 04-Jan-12 3286.23 18-Feb-12 3285.89



16-Mar-11 3283.67 05-Jan-12 3286.28 19-Feb-12 3285.99



17-Mar-11 3283.50 06-Jan-12 3286.13 20-Feb-12 3286.15



18-Mar-11 3283.33 07-Jan-12 3285.99 21-Feb-12 3286.21



19-Mar-11 3283.11 08-Jan-12 3285.99 22-Feb-12 3286.33



20-Mar-11 3282.89 09-Jan-12 3285.99 23-Feb-12 3286.41



21-Mar-11 3282.69 10-Jan-12 3285.88 24-Feb-12 3286.40



22-Mar-11 3282.49 11-Jan-12 3286.07 25-Feb-12 3286.33



23-Mar-11 3282.48 12-Jan-12 3286.31 26-Feb-12 3286.19



24-Mar-11 3282.48 13-Jan-12 3286.39 27-Feb-12 3286.05



25-Mar-11 3282.48 14-Jan-12 3286.30 28-Feb-12 3285.91



26-Mar-11 3282.14 15-Jan-12 3286.08 29-Feb-12 3285.75



27-Mar-11 3281.81 16-Jan-12 3285.95 01-Mar-12 3285.58



28-Mar-11 3281.92 17-Jan-12 3285.87 02-Mar-12 3285.44



29-Mar-11 3282.13 18-Jan-12 3285.99 03-Mar-12 3285.26



30-Mar-11 3282.28 19-Jan-12 3286.16 04-Mar-12 3285.15



31-Mar-11 3282.40 20-Jan-12 3286.34 05-Mar-12 3285.04



1-Apr-11 3282.35 21-Jan-12 3286.33 06-Mar-12 3284.85



2-Apr-11 3282.37 22-Jan-12 3286.16 07-Mar-12 3284.76



3-Apr-11 3282.43 23-Jan-12 3285.99 08-Mar-12 3284.65



4-Apr-11 3282.51 24-Jan-12 3285.78 09-Mar-12 3284.50



5-Apr-11 3282.53 25-Jan-12 3285.80 10-Mar-12 3284.39



6-Apr-11 3282.54 26-Jan-12 3285.91 11-Mar-12 3284.32



7-Apr-11 3282.55 27-Jan-12 3285.99 12-Mar-12 3284.25



8-Apr-11 3282.55 28-Jan-12 3286.11 13-Mar-12 3284.14



9-Apr-11 3282.57 29-Jan-12 3286.21 14-Mar-12 3284.03



10-Apr-11 3282.63 30-Jan-12 3286.22 15-Mar-12 3283.92



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



16-Mar-12 3283.81 02-May-12 3283.15 16-Jun-12 3270.84



17-Mar-12 3283.73 03-May-12 3283.17 17-Jun-12 3270.84



18-Mar-12 3283.64 04-May-12 3283.13 18-Jun-12 3270.84



19-Mar-12 3283.59 05-May-12 3283.17 19-Jun-12 3270.84



20-Mar-12 3283.54 06-May-12 3283.26 20-Jun-12 3270.84



21-Mar-12 3283.46 07-May-12 3283.37 21-Jun-12 3270.84



22-Mar-12 3283.32 08-May-12 3283.44 22-Jun-12 3270.84



23-Mar-12 3283.25 09-May-12 3283.49 23-Jun-12 3270.84



24-Mar-12 3283.17 10-May-12 3283.45 24-Jun-12 3270.84



25-Mar-12 3283.16 11-May-12 3283.32 25-Jun-12 3270.84



26-Mar-12 3283.20 12-May-12 3283.20 26-Jun-12 3270.84



27-Mar-12 3283.23 13-May-12 3283.06 27-Jun-12 3283.13



28-Mar-12 3283.16 14-May-12 3282.89 28-Jun-12 3282.95



29-Mar-12 3283.14 15-May-12 3282.69 29-Jun-12 3282.76



30-Mar-12 3283.12 16-May-12 3282.48 30-Jun-12 3282.66



31-Mar-12 3283.11 17-May-12 3282.36 01-Jul-12 3282.58



01-Apr-12 3283.08 18-May-12 3282.30 02-Jul-12 3282.53



02-Apr-12 3283.07 19-May-12 3282.41 03-Jul-12 3282.51



05-Apr-12 3282.92 20-May-12 3282.49 04-Jul-12 3282.66



06-Apr-12 3282.96 21-May-12 3282.54 05-Jul-12 3282.75



07-Apr-12 3282.98 22-May-12 3282.56 06-Jul-12 3282.84



08-Apr-12 3282.99 23-May-12 3282.65 07-Jul-12 3282.95



09-Apr-12 3283.02 24-May-12 3282.75 08-Jul-12 3283.01



10-Apr-12 3283.01 25-May-12 3282.78 09-Jul-12 3283.01



11-Apr-12 3283.00 26-May-12 3282.89 10-Jul-12 3283.01



12-Apr-12 3282.99 27-May-12 3283.06 11-Jul-12 3283.01



13-Apr-12 3282.96 28-May-12 3283.17 12-Jul-12 3283.01



14-Apr-12 3282.92 29-May-12 3283.24 13-Jul-12 3283.01



15-Apr-12 3282.97 30-May-12 3283.19 14-Jul-12 3283.01



16-Apr-12 3282.99 31-May-12 3283.01 15-Jul-12 3283.01



17-Apr-12 3283.02 01-Jun-12 3282.88 16-Jul-12 3283.01



18-Apr-12 3283.01 02-Jun-12 3282.66 17-Jul-12 3283.01



19-Apr-12 3283.04 03-Jun-12 3282.50 18-Jul-12 3283.01



20-Apr-12 3283.01 04-Jun-12 3282.32 19-Jul-12 3283.01



21-Apr-12 3283.01 05-Jun-12 3282.25 20-Jul-12 3283.01



22-Apr-12 3282.99 06-Jun-12 3282.30 21-Jul-12 3283.01



23-Apr-12 3282.96 07-Jun-12 3282.39 22-Jul-12 3283.01



24-Apr-12 3282.85 08-Jun-12 3282.29 23-Jul-12 3283.01



25-Apr-12 3282.80 09-Jun-12 3270.84 24-Jul-12 3283.01



26-Apr-12 3282.73 10-Jun-12 3270.84 25-Jul-12 3283.01



27-Apr-12 3282.79 11-Jun-12 3270.84 26-Jul-12 3280.78



28-Apr-12 3282.84 12-Jun-12 3270.84 27-Jul-12 3280.56



29-Apr-12 3283.01 13-Jun-12 3270.84 28-Jul-12 3280.80



30-Apr-12 3283.07 14-Jun-12 3270.84 29-Jul-12 3281.06



01-May-12 3283.11 15-Jun-12 3270.84 30-Jul-12 3281.25



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



31-Jul-12 3281.45 15-Sep-12 3280.90 30-Oct-12 3285.98



01-Aug-12 3281.58 16-Sep-12 3280.95 31-Oct-12 3286.10



02-Aug-12 3281.70 17-Sep-12 3281.04 01-Nov-12 3286.22



03-Aug-12 3281.83 18-Sep-12 3281.12 02-Nov-12 3286.31



04-Aug-12 3281.98 19-Sep-12 3281.22 03-Nov-12 3286.33



05-Aug-12 3282.12 20-Sep-12 3281.28 04-Nov-12 3286.38



06-Aug-12 3282.24 21-Sep-12 3281.36 05-Nov-12 3286.31



07-Aug-12 3282.28 22-Sep-12 3281.48 06-Nov-12 3286.08



08-Aug-12 3282.20 23-Sep-12 3281.64 07-Nov-12 3285.88



09-Aug-12 3282.23 24-Sep-12 3281.75 08-Nov-12 3285.69



10-Aug-12 3282.19 25-Sep-12 3281.86 09-Nov-12 3285.62



11-Aug-12 3282.18 26-Sep-12 3282.01 10-Nov-12 3285.71



12-Aug-12 3282.19 27-Sep-12 3282.03 11-Nov-12 3285.81



13-Aug-12 3282.16 28-Sep-12 3281.95 12-Nov-12 3285.91



14-Aug-12 3282.10 29-Sep-12 3281.95 13-Nov-12 3285.95



15-Aug-12 3282.04 30-Sep-12 3282.07 14-Nov-12 3286.01



16-Aug-12 3282.00 01-Oct-12 3282.15 15-Nov-12 3286.05



17-Aug-12 3281.99 02-Oct-12 3282.27 16-Nov-12 3286.11



18-Aug-12 3281.92 03-Oct-12 3282.35 17-Nov-12 3286.16



19-Aug-12 3281.91 04-Oct-12 3282.49 18-Nov-12 3286.22



20-Aug-12 3281.88 05-Oct-12 3282.64 19-Nov-12 3286.28



21-Aug-12 3281.89 06-Oct-12 3282.77 20-Nov-12 3286.34



22-Aug-12 3281.90 07-Oct-12 3282.94 21-Nov-12 3286.38



24-Aug-12 3281.97 08-Oct-12 3283.05 22-Nov-12 3286.25



25-Aug-12 3282.01 09-Oct-12 3283.20 23-Nov-12 3286.05



26-Aug-12 3282.07 10-Oct-12 3283.34 24-Nov-12 3285.86



27-Aug-12 3282.09 11-Oct-12 3283.43 25-Nov-12 3285.70



28-Aug-12 3282.11 12-Oct-12 3283.59 26-Nov-12 3285.53



29-Aug-12 3282.12 13-Oct-12 3283.84 27-Nov-12 3285.49



30-Aug-12 3281.92 14-Oct-12 3284.06 28-Nov-12 3285.56



31-Aug-12 3281.74 15-Oct-12 3284.18 29-Nov-12 3285.60



01-Sep-12 3281.52 16-Oct-12 3284.30 30-Nov-12 3285.65



02-Sep-12 3281.34 17-Oct-12 3284.45 01-Dec-12 3285.72



03-Sep-12 3281.14 18-Oct-12 3284.57 02-Dec-12 3285.83



04-Sep-12 3280.94 19-Oct-12 3284.60 03-Dec-12 3285.98



05-Sep-12 3280.75 20-Oct-12 3284.60 04-Dec-12 3286.03



06-Sep-12 3280.77 21-Oct-12 3284.70 05-Dec-12 3286.15



07-Sep-12 3280.85 22-Oct-12 3284.85 06-Dec-12 3286.29



08-Sep-12 3280.94 23-Oct-12 3284.99 07-Dec-12 3286.33



09-Sep-12 3281.06 24-Oct-12 3285.14 08-Dec-12 3286.23



10-Sep-12 3280.96 25-Oct-12 3285.30 09-Dec-12 3286.16



11-Sep-12 3280.77 26-Oct-12 3285.45 10-Dec-12 3286.01



12-Sep-12 3280.72 27-Oct-12 3285.58 11-Dec-12 3285.91



13-Sep-12 3280.80 28-Oct-12 3285.74 12-Dec-12 3285.77



14-Sep-12 3280.86 29-Oct-12 3285.88 13-Dec-12 3285.61



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



14-Dec-12 3285.56 28-Jan-13 3285.98 14-Mar-13 3282.90



15-Dec-12 3285.76 29-Jan-13 3286.05 15-Mar-13 3282.66



16-Dec-12 3285.97 30-Jan-13 3286.15 16-Mar-13 3282.39



17-Dec-12 3286.11 31-Jan-13 3286.26 17-Mar-13 3282.18



18-Dec-12 3286.22 01-Feb-13 3286.22 18-Mar-13 3281.98



19-Dec-12 3286.27 02-Feb-13 3285.98 19-Mar-13 3281.84



20-Dec-12 3286.20 03-Feb-13 3285.75 20-Mar-13 3281.95



21-Dec-12 3286.02 04-Feb-13 3285.51 21-Mar-13 3282.00



22-Dec-12 3285.81 05-Feb-13 3285.47 22-Mar-13 3282.00



23-Dec-12 3285.65 06-Feb-13 3285.53 23-Mar-13 3282.07



24-Dec-12 3285.47 07-Feb-13 3285.57 24-Mar-13 3282.16



25-Dec-12 3285.39 08-Feb-13 3285.64 25-Mar-13 3282.36



26-Dec-12 3285.32 09-Feb-13 3285.69 26-Mar-13 3282.60



27-Dec-12 3285.23 10-Feb-13 3285.79 27-Mar-13 3282.52



28-Dec-12 3285.18 11-Feb-13 3285.89 28-Mar-13 3282.31



29-Dec-12 3285.12 12-Feb-13 3285.97 29-Mar-13 3282.04



30-Dec-12 3285.24 13-Feb-13 3286.02 30-Mar-13 3281.75



31-Dec-12 3285.43 14-Feb-13 3286.09 31-Mar-13 3281.49



01-Jan-13 3285.53 15-Feb-13 3286.15 01-Apr-13 3281.27



02-Jan-13 3285.64 16-Feb-13 3286.22 02-Apr-13 3281.31



03-Jan-13 3285.73 17-Feb-13 3286.29 03-Apr-13 3281.39



04-Jan-13 3285.84 18-Feb-13 3286.13 04-Apr-13 3281.39



05-Jan-13 3285.91 19-Feb-13 3285.92 05-Apr-13 3281.43



06-Jan-13 3286.00 20-Feb-13 3285.72 06-Apr-13 3281.43



07-Jan-13 3286.08 21-Feb-13 3285.68 07-Apr-13 3281.39



08-Jan-13 3286.12 22-Feb-13 3285.76 08-Apr-13 3281.38



09-Jan-13 3286.19 23-Feb-13 3285.86 09-Apr-13 3281.43



10-Jan-13 3286.26 24-Feb-13 3286.00 10-Apr-13 3281.44



11-Jan-13 3286.36 25-Feb-13 3286.12 11-Apr-13 3281.50



12-Jan-13 3286.32 26-Feb-13 3286.16 12-Apr-13 3281.60



13-Jan-13 3286.15 27-Feb-13 3286.01 13-Apr-13 3281.58



14-Jan-13 3285.97 28-Feb-13 3285.87 14-Apr-13 3281.74



15-Jan-13 3285.79 01-Mar-13 3285.76 15-Apr-13 3281.90



16-Jan-13 3285.56 02-Mar-13 3285.55 16-Apr-13 3281.88



17-Jan-13 3285.32 03-Mar-13 3285.36 17-Apr-13 3281.87



18-Jan-13 3285.28 04-Mar-13 3285.19 18-Apr-13 3281.73



19-Jan-13 3285.32 05-Mar-13 3284.98 19-Apr-13 3281.52



20-Jan-13 3285.40 06-Mar-13 3284.78 20-Apr-13 3281.36



21-Jan-13 3285.50 07-Mar-13 3284.55 21-Apr-13 3281.55



22-Jan-13 3285.59 08-Mar-13 3284.32 22-Apr-13 3281.76



23-Jan-13 3285.66 09-Mar-13 3284.07 23-Apr-13 3281.84



24-Jan-13 3285.75 10-Mar-13 3283.85 24-Apr-13 3281.94



25-Jan-13 3285.81 11-Mar-13 3283.64 25-Apr-13 3281.98



26-Jan-13 3285.86 12-Mar-13 3283.39 26-Apr-13 3282.02



27-Jan-13 3285.90 13-Mar-13 3283.17 27-Apr-13 3282.05



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



28-Apr-13 3282.12 15-Jun-13 3282.27 30-Jul-13 3281.23



29-Apr-13 3282.26 16-Jun-13 3282.14 31-Jul-13 3281.36



30-Apr-13 3282.38 17-Jun-13 3282.02 01-Aug-13 3281.48



01-May-13 3282.30 18-Jun-13 3281.88 02-Aug-13 3281.60



02-May-13 3282.08 19-Jun-13 3281.82 03-Aug-13 3281.77



03-May-13 3281.79 20-Jun-13 3281.96 04-Aug-13 3281.93



04-May-13 3281.61 21-Jun-13 3282.13 05-Aug-13 3282.08



05-May-13 3281.73 22-Jun-13 3282.24 06-Aug-13 3282.20



06-May-13 3281.80 23-Jun-13 3282.44 07-Aug-13 3282.29



07-May-13 3281.78 24-Jun-13 3282.34 08-Aug-13 3282.40



08-May-13 3281.81 25-Jun-13 3282.21 09-Aug-13 3282.33



09-May-13 3281.85 26-Jun-13 3282.02 10-Aug-13 3282.21



10-May-13 3281.92 27-Jun-13 3281.93 11-Aug-13 3282.06



11-May-13 3282.06 28-Jun-13 3282.05 12-Aug-13 3281.86



12-May-13 3282.30 29-Jun-13 3282.06 13-Aug-13 3281.66



13-May-13 3282.25 30-Jun-13 3282.14 14-Aug-13 3281.45



14-May-13 3282.15 01-Jul-13 3282.29 15-Aug-13 3281.49



15-May-13 3282.04 02-Jul-13 3282.30 16-Aug-13 3281.59



16-May-13 3281.95 03-Jul-13 3282.15 17-Aug-13 3281.69



17-May-13 3281.89 04-Jul-13 3282.03 18-Aug-13 3281.85



21-May-13 3281.91 05-Jul-13 3281.98 19-Aug-13 3281.99



22-May-13 3281.98 06-Jul-13 3281.92 20-Aug-13 3282.08



23-May-13 3282.19 07-Jul-13 3281.80 21-Aug-13 3281.99



24-May-13 3282.29 08-Jul-13 3281.85 22-Aug-13 3281.89



25-May-13 3282.31 09-Jul-13 3281.87 23-Aug-13 3281.89



26-May-13 3282.29 10-Jul-13 3281.46 24-Aug-13 3281.76



27-May-13 3282.26 11-Jul-13 3281.11 25-Aug-13 3281.56



28-May-13 3282.24 12-Jul-13 3281.10 26-Aug-13 3281.38



29-May-13 3282.15 13-Jul-13 3281.23 27-Aug-13 3281.16



30-May-13 3282.25 14-Jul-13 3281.33 28-Aug-13 3280.93



31-May-13 3282.51 15-Jul-13 3281.44 29-Aug-13 3280.71



01-Jun-13 3282.34 16-Jul-13 3281.57 30-Aug-13 3280.37



02-Jun-13 3282.01 17-Jul-13 3281.69 31-Aug-13 3280.10



03-Jun-13 3281.71 18-Jul-13 3281.82 01-Sep-13 3279.79



04-Jun-13 3281.57 19-Jul-13 3281.83 02-Sep-13 3279.92



05-Jun-13 3281.43 20-Jul-13 3281.92 03-Sep-13 3279.96



06-Jun-13 3281.51 21-Jul-13 3282.03 04-Sep-13 3280.05



07-Jun-13 3281.74 22-Jul-13 3282.13 05-Sep-13 3280.11



08-Jun-13 3281.95 23-Jul-13 3282.22 06-Sep-13 3280.16



09-Jun-13 3281.96 24-Jul-13 3282.21 07-Sep-13 3280.39



10-Jun-13 3281.87 25-Jul-13 3281.97 08-Sep-13 3273.27



11-Jun-13 3281.90 26-Jul-13 3281.74 09-Sep-13 3276.42



12-Jun-13 3282.14 27-Jul-13 3281.52 10-Sep-13 3264.01



13-Jun-13 3282.35 28-Jul-13 3281.30 11-Sep-13 3279.58



14-Jun-13 3282.43 29-Jul-13 3281.16 12-Sep-13 3279.79



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



13-Sep-13 3280.00 28-Oct-13 3286.05 12-Dec-13 3285.02



14-Sep-13 3280.21 29-Oct-13 3286.06 13-Dec-13 3285.22



15-Sep-13 3280.42 30-Oct-13 3285.99 14-Dec-13 3285.40



16-Sep-13 3280.63 31-Oct-13 3285.92 15-Dec-13 3285.57



17-Sep-13 3280.84 01-Nov-13 3285.82 16-Dec-13 3285.74



18-Sep-13 3281.04 02-Nov-13 3285.71 17-Dec-13 3285.90



19-Sep-13 3281.27 03-Nov-13 3285.63 18-Dec-13 3286.12



20-Sep-13 3281.45 04-Nov-13 3285.55 19-Dec-13 3286.21



21-Sep-13 3281.64 05-Nov-13 3285.47 20-Dec-13 3286.21



22-Sep-13 3281.81 06-Nov-13 3285.56 21-Dec-13 3286.13



23-Sep-13 3281.99 07-Nov-13 3285.72 22-Dec-13 3286.08



24-Sep-13 3282.16 08-Nov-13 3285.90 23-Dec-13 3286.03



25-Sep-13 3282.31 09-Nov-13 3286.02 24-Dec-13 3285.96



26-Sep-13 3282.52 10-Nov-13 3286.16 25-Dec-13 3285.91



27-Sep-13 3282.69 11-Nov-13 3286.33 26-Dec-13 3285.84



28-Sep-13 3282.89 12-Nov-13 3286.52 27-Dec-13 3285.74



29-Sep-13 3283.09 13-Nov-13 3286.56 28-Dec-13 3285.65



30-Sep-13 3283.27 14-Nov-13 3286.46 29-Dec-13 3285.58



01-Oct-13 3283.44 15-Nov-13 3286.29 30-Dec-13 3285.79



02-Oct-13 3283.44 16-Nov-13 3286.10 31-Dec-13 3285.96



03-Oct-13 3283.54 17-Nov-13 3285.94 01-Jan-14 3286.15



04-Oct-13 3283.79 18-Nov-13 3285.76 02-Jan-14 3286.28



05-Oct-13 3283.93 19-Nov-13 3285.52 03-Jan-14 3286.21



06-Oct-13 3283.85 20-Nov-13 3285.37 04-Jan-14 3286.12



07-Oct-13 3283.73 21-Nov-13 3285.31 05-Jan-14 3286.08



08-Oct-13 3283.59 22-Nov-13 3285.38 06-Jan-14 3286.05



09-Oct-13 3285.53 23-Nov-13 3285.55 07-Jan-14 3285.98



10-Oct-13 3285.40 24-Nov-13 3285.73 08-Jan-14 3285.90



11-Oct-13 3285.30 25-Nov-13 3285.91 09-Jan-14 3285.82



12-Oct-13 3285.24 26-Nov-13 3286.08 10-Jan-14 3285.88



13-Oct-13 3285.25 27-Nov-13 3286.27 11-Jan-14 3286.03



14-Oct-13 3285.43 28-Nov-13 3286.26 12-Jan-14 3285.94



15-Oct-13 3285.60 29-Nov-13 3286.19 13-Jan-14 3285.85



16-Oct-13 3285.74 30-Nov-13 3286.11 14-Jan-14 3285.74



17-Oct-13 3285.89 01-Dec-13 3286.04 15-Jan-14 3285.66



18-Oct-13 3286.03 02-Dec-13 3285.96 16-Jan-14 3285.56



19-Oct-13 3286.16 03-Dec-13 3285.92 17-Jan-14 3285.47



20-Oct-13 3286.28 04-Dec-13 3285.91 18-Jan-14 3285.36



21-Oct-13 3286.41 05-Dec-13 3285.86 19-Jan-14 3285.23



22-Oct-13 3286.30 06-Dec-13 3285.80 20-Jan-14 3285.13



23-Oct-13 3286.20 07-Dec-13 3285.64 21-Jan-14 3285.03



24-Oct-13 3286.10 08-Dec-13 3285.45 22-Jan-14 3284.91



25-Oct-13 3286.02 09-Dec-13 3285.23 23-Jan-14 3284.83



26-Oct-13 3286.03 10-Dec-13 3285.02 24-Jan-14 3284.66



27-Oct-13 3286.06 11-Dec-13 3284.87 25-Jan-14 3284.40



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



26-Jan-14 3284.16 24-Jul-14 3282.11 07-Sep-14 3282.11



27-Jan-14 3283.96 25-Jul-14 3282.10 08-Sep-14 3282.05



28-Jan-14 3283.77 26-Jul-14 3282.11 09-Sep-14 3282.01



29-Jan-14 3283.57 27-Jul-14 3282.03 10-Sep-14 3281.90



30-Jan-14 3283.56 28-Jul-14 3281.96 11-Sep-14 3281.49



31-Jan-14 3283.68 29-Jul-14 3281.86 12-Sep-14 3281.09



01-Feb-14 3283.77 30-Jul-14 3281.79 13-Sep-14 3281.09



02-Feb-14 3283.90 31-Jul-14 3281.78 14-Sep-14 3281.25



03-Feb-14 3284.02 01-Aug-14 3281.80 15-Sep-14 3281.40



04-Feb-14 3284.10 02-Aug-14 3281.93 16-Sep-14 3281.53



05-Feb-14 3284.23 03-Aug-14 3282.07 17-Sep-14 3281.66



06-Feb-14 3284.32 04-Aug-14 3282.15 18-Sep-14 3281.75



07-Feb-14 3284.42 05-Aug-14 3282.13 19-Sep-14 3281.74



08-Feb-14 3284.50 06-Aug-14 3282.12 20-Sep-14 3281.35



09-Feb-14 3284.58 07-Aug-14 3282.13 21-Sep-14 3281.13



10-Feb-14 3284.67 08-Aug-14 3282.11 22-Sep-14 3281.10



11-Feb-14 3284.74 09-Aug-14 3282.07 23-Sep-14 3281.06



12-Feb-14 3284.78 10-Aug-14 3282.03 24-Sep-14 3280.85



13-Feb-14 3284.83 11-Aug-14 3282.00 25-Sep-14 3280.70



15-Feb-14 3285.06 12-Aug-14 3281.97 26-Sep-14 3280.73



16-Feb-14 3285.28 13-Aug-14 3281.93 27-Sep-14 3280.84



17-Feb-14 3285.38 14-Aug-14 3281.88 28-Sep-14 3280.98



18-Feb-14 3285.23 15-Aug-14 3281.84 29-Sep-14 3281.17



02-Jul-14 3282.27 16-Aug-14 3281.81 30-Sep-14 3281.38



03-Jul-14 3282.35 17-Aug-14 3281.78 01-Oct-14 3281.52



04-Jul-14 3282.27 18-Aug-14 3281.76 02-Oct-14 3281.57



05-Jul-14 3282.16 19-Aug-14 3281.73 03-Oct-14 3281.63



06-Jul-14 3281.99 20-Aug-14 3281.71 04-Oct-14 3281.69



07-Jul-14 3281.75 21-Aug-14 3281.70 05-Oct-14 3281.75



08-Jul-14 3281.50 22-Aug-14 3281.71 06-Oct-14 3281.79



09-Jul-14 3281.45 23-Aug-14 3281.78 07-Oct-14 3281.81



10-Jul-14 3281.40 24-Aug-14 3282.07 08-Oct-14 3281.82



11-Jul-14 3281.39 25-Aug-14 3282.43 09-Oct-14 3281.85



12-Jul-14 3281.44 26-Aug-14 3282.25 10-Oct-14 3281.87



13-Jul-14 3281.55 27-Aug-14 3282.02 11-Oct-14 3281.91



14-Jul-14 3281.67 28-Aug-14 3282.07 12-Oct-14 3281.94



15-Jul-14 3281.79 29-Aug-14 3282.14 13-Oct-14 3282.02



16-Jul-14 3281.88 30-Aug-14 3282.17 14-Oct-14 3282.06



17-Jul-14 3281.97 31-Aug-14 3282.23 15-Oct-14 3282.12



18-Jul-14 3282.01 01-Sep-14 3282.30 16-Oct-14 3282.20



19-Jul-14 3282.05 02-Sep-14 3282.35 17-Oct-14 3282.35



20-Jul-14 3282.09 03-Sep-14 3282.31 18-Oct-14 3282.52



21-Jul-14 3282.12 04-Sep-14 3282.25 19-Oct-14 3282.72



22-Jul-14 3282.15 05-Sep-14 3282.20 20-Oct-14 3282.93



23-Jul-14 3282.17 06-Sep-14 3282.16 21-Oct-14 3283.04



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



22-Oct-14 3283.15 06-Dec-14 3285.76 20-Jan-15 3286.15



23-Oct-14 3283.28 07-Dec-14 3285.84 21-Jan-15 3286.24



24-Oct-14 3283.41 08-Dec-14 3285.91 22-Jan-15 3286.23



25-Oct-14 3283.57 09-Dec-14 3285.97 23-Jan-15 3286.04



26-Oct-14 3283.76 10-Dec-14 3286.01 24-Jan-15 3285.82



27-Oct-14 3283.96 11-Dec-14 3286.05 25-Jan-15 3285.75



28-Oct-14 3284.17 12-Dec-14 3286.10 26-Jan-15 3285.87



29-Oct-14 3284.35 13-Dec-14 3286.17 27-Jan-15 3285.94



30-Oct-14 3284.51 14-Dec-14 3286.24 28-Jan-15 3285.98



31-Oct-14 3284.64 15-Dec-14 3286.19 29-Jan-15 3286.05



01-Nov-14 3284.76 16-Dec-14 3286.13 30-Jan-15 3286.09



02-Nov-14 3284.89 17-Dec-14 3286.07 31-Jan-15 3285.94



03-Nov-14 3421.84 18-Dec-14 3286.01 01-Feb-15 3285.78



04-Nov-14 3285.22 19-Dec-14 3285.94 02-Feb-15 3285.74



05-Nov-14 3285.36 20-Dec-14 3285.84 03-Feb-15 3285.83



06-Nov-14 3285.49 21-Dec-14 3285.77 04-Feb-15 3286.04



07-Nov-14 3285.64 22-Dec-14 3285.75 05-Feb-15 3286.22



08-Nov-14 3285.85 23-Dec-14 3285.81 06-Feb-15 3286.33



09-Nov-14 3286.13 24-Dec-14 3285.92 07-Feb-15 3286.26



10-Nov-14 3286.33 25-Dec-14 3286.03 08-Feb-15 3286.19



11-Nov-14 3286.45 26-Dec-14 3286.15 09-Feb-15 3286.12



12-Nov-14 3286.19 27-Dec-14 3286.25 10-Feb-15 3286.02



13-Nov-14 3285.89 28-Dec-14 3286.23 11-Feb-15 3285.95



14-Nov-14 3285.67 29-Dec-14 3286.18 12-Feb-15 3285.90



15-Nov-14 3285.71 30-Dec-14 3286.05 13-Feb-15 3286.03



16-Nov-14 3285.62 31-Dec-14 3285.93 14-Feb-15 3286.17



17-Nov-14 3285.46 01-Jan-15 3285.78 15-Feb-15 3286.31



18-Nov-14 3285.30 02-Jan-15 3285.60 16-Feb-15 3286.28



19-Nov-14 3285.38 03-Jan-15 3285.58 17-Feb-15 3286.23



20-Nov-14 3285.23 04-Jan-15 3285.72 18-Feb-15 3286.18



21-Nov-14 3285.13 05-Jan-15 3285.92 19-Feb-15 3286.09



22-Nov-14 3285.26 06-Jan-15 3286.10 20-Feb-15 3286.02



23-Nov-14 3285.41 07-Jan-15 3286.23 21-Feb-15 3285.95



24-Nov-14 3285.61 08-Jan-15 3286.13 22-Feb-15 3285.92



25-Nov-14 3285.77 09-Jan-15 3285.97 23-Feb-15 3285.91



26-Nov-14 3285.92 10-Jan-15 3285.81 24-Feb-15 3285.80



27-Nov-14 3286.06 11-Jan-15 3285.63 25-Feb-15 3285.67



28-Nov-14 3286.15 12-Jan-15 3285.49 26-Feb-15 3285.80



29-Nov-14 3286.24 13-Jan-15 3285.54 27-Feb-15 3286.00



30-Nov-14 3286.25 14-Jan-15 3285.63 28-Feb-15 3286.09



01-Dec-14 3286.13 15-Jan-15 3285.71 01-Mar-15 3285.98



02-Dec-14 3285.98 16-Jan-15 3285.78 02-Mar-15 3285.85



03-Dec-14 3285.80 17-Jan-15 3285.85 03-Mar-15 3285.68



04-Dec-14 3285.64 18-Jan-15 3285.92 04-Mar-15 3285.53



05-Dec-14 3285.66 19-Jan-15 3286.03 05-Mar-15 3285.40



MSL: mean sea level NAVD88











Table C-1
Surge Pond Water Elevations 2003-2015



Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL) Date



Pond Water Elevation 
(feet above MSL)



06-Mar-15 3285.23



07-Mar-15 3285.04



08-Mar-15 3284.87



09-Mar-15 3147.94



10-Mar-15 3284.54



11-Mar-15 3284.35



12-Mar-15 3284.14



13-Mar-15 3283.94



14-Mar-15 3283.74



15-Mar-15 3283.55



16-Mar-15 3283.42



17-Mar-15 3283.28



18-Mar-15 3283.15



19-Mar-15 3283.13



20-Mar-15 3283.04



21-Mar-15 3282.90



22-Mar-15 3282.76



23-Mar-15 3282.64



24-Mar-15 3282.48



25-Mar-15 3282.33



26-Mar-15 3282.22



27-Mar-15 3282.11



28-Mar-15 3282.01



29-Mar-15 3281.96



30-Mar-15 3281.90



31-Mar-15 3274.97



01-Apr-15 3263.99



02-Apr-15 3263.99



03-Apr-15 3263.98



04-Apr-15 3263.98



05-Apr-15 3263.98



06-Apr-15 3263.99



07-Apr-15 3263.98



08-Apr-15 3263.98



09-Apr-15 3263.99



10-Apr-15 3263.98



11-Apr-15 3263.99



12-Apr-15 3263.99



13-Apr-15 3263.99



14-Apr-15 3263.99



15-Apr-15 3263.98



MSL: mean sea level NAVD88











A   p   p   e   n   d   i   x      D



WATER LEVEL DATA



AND POTENTIOMETRIC



SURFACES











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



121‐2 2694402.26 614321.60 3277.49 10/19/2005



357A 2692612.30 625060.25 3125.59 10/26/2005



363A 2695679.38 617646.85 Dry 10/13/2005



364D 2694036.83 614362.29 3277.31 10/19/2005



366S 2694022.98 612989.04 3281.82 10/20/2005



367D 2689682.02 616645.01 3265.26 10/18/2005



368D 2693013.20 613999.77 3282.48 10/20/2005



369D 2689027.30 615897.56 3271.09 10/7/2005



370D 2688899.81 616236.73 3286.38 10/18/2005



371D 2689383.36 614322.64 3284.73 10/18/2005



372D 2690909.39 613170.54 3279.06 10/18/2005



373D 2688426.43 615893.45 3289.15 10/18/2005



374S 2693806.42 612036.11 3284.69 10/20/2005



375D 2690482.48 616298.90 3212.21 10/7/2005



376D 2690795.10 616228.59 3214.83 10/7/2005



377A 2696280.54 616984.99 3168.15 10/7/2005



378A 2696163.77 617136.62 3154.74 10/7/2005



380D 2695766.27 616552.01 3191.94 10/7/2005



381A 2694353.45 616100.04 3232.56 10/13/2005



382A 2696431.48 617206.53 3168.05 10/7/2005



384D 2695579.60 614549.77 3228.36 10/20/2005



388D 2693281.33 613043.12 3283.69 10/20/2005



389A‐P 2693514.54 613518.82 3282.08 10/20/2005



390D‐P 2693510.05 613504.54 3275.70 10/20/2005



391D‐P 2689095.43 615991.29 3282.73 10/18/2005



392D 2695853.72 616258.43 3197.28 10/19/2005



393D 2695619.20 616694.10 3162.56 10/7/2005



394D‐P 2695753.93 616464.43 3194.52 10/13/2005



395D 2695527.82 616864.12 3197.52 10/24/2005



396D‐P 2695679.54 616614.98 3194.45 10/13/2005



398D 2690919.56 620683.35 3195.13 10/17/2005



909A 2696876.57 617080.44 3170.46 10/24/2005



910A 2696375.17 618114.13 3164.43 10/7/2005



913A 2696219.04 618503.54 3167.63 10/7/2005



915A 2695158.48 621718.69 3140.59 10/19/2005



916A 2696081.47 619436.84 3150.19 10/7/2005



917A 2697367.76 616986.38 3172.26 10/26/2005



918A 2696817.44 618488.88 3161.81 10/19/2005



924A 2694349.44 617263.24 3197.46 10/7/2005



926S 2693817.95 612964.54 3281.47 10/20/2005



929D 2690989.09 616642.64 3228.76 10/18/2005



930C 2691872.20 619666.77 Dry 10/17/2005



931C 2691258.28 618910.39 Dry 10/17/2005



934D 2695851.08 617412.31 3155.33 10/7/2005



938A 2696575.63 619297.71 3153.10 10/7/2005



940A 2696494.00 618646.19 3160.74 10/7/2005



941A‐P 2694979.08 621886.22 3135.81 10/26/2005



942A‐P 2695075.08 621904.14 3136.45 10/26/2005



943A 2695043.47 621847.06 3133.77 10/7/2005



944A 2694946.72 621819.57 3137.41 10/7/2005



945A 2695146.79 621862.32 3130.41 10/21/2005



SP 3 2697823.99 616037.36 3183.01 10/26/2005



SP 4 2697355.68 616648.05 3170.54 10/27/2005



SP N 2697819.90 615769.52 3179.55 10/27/2005



SP S 2698027.82 615299.30 3186.45 10/27/2005



GWE‐ Groundwater Elevation



MSL‐ Mean Sea Level



Note‐ All data from PPL Montana Database unless otherwise noted



Table D‐1



Water Level Data Used for 2005 Shallow Potentiometric Map











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



354D 2688923.16 617123.11 3216.21 10/17/2005



355D 2690869.37 618347.49 3205.89 10/17/2005



379D 2695756.05 617495.56 3160.82 10/7/2005



383D 2695803.86 616447.40 3168.38 10/7/2005



385D 2695850.97 615694.22 3213.73 10/13/2005



386D 2695575.01 614958.78 3213.32 10/19/2005



387D 2696621.35 615827.78 3193.25 10/13/2005



399D 2690910.08 620675.31 3162.94 10/17/2005



904D 2695397.53 617811.25 3165.20 10/24/2005



907D 2695686.61 617378.59 3169.67 10/24/2005



911D 2695503.25 617806.86 3167.79 10/7/2005



912D 2695334.64 617922.31 3163.20 10/24/2005



919D 2696827.95 618483.85 3148.17 10/19/2005



927D 2696242.32 617010.70 3133.46 10/7/2005



928D 2696152.66 617150.91 3149.77 10/7/2005



932D 2696062.10 617271.25 3137.72 10/7/2005



933D 2695973.22 617395.10 3107.29 10/7/2005



EAP‐411 2694455.28 618526.38 3174.80 10/17/2005



EAP‐413 2695512.29 617826.23 3164.79 10/13/2005



GWE‐ Groundwater Elevation



MSL‐ Mean Sea Level



Note‐ All data from PPL Montana Database unless otherwise noted



Table D‐2



Water Level Data Used for 2005 Mid Sub‐McKay Potentiometric Map











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



DOWLIN,FLOYD‐14215* 2665310.02 622561.53 3169.50 5/21/1986



WESTERN ENERGY CO‐14224* 2675553.56 608323.73 3210.00 9/1/1982



WESTERN ENERGY CO‐200195* 2704546.631 614166.523 3125.40 9/28/2002



351D 2694438.93 618566.81 3156.03 10/17/2005



353T 2695549.20 616770.43 3152.33 10/13/2005



358D 2694940.90 618001.18 3150.17 10/5/2010



358T 2694923.34 617989.39 3155.84 11/22/2005



359D 2695659.13 617636.27 3153.04 10/13/2005



397D 2690927.87 620692.40 3141.11 10/17/2005



900D 2692166.28 620610.67 3138.37 6/15/2005



GWE‐ Groundwater Elevation



MSL‐ Mean Sea Level



Note‐ All data from PPL Montana Database unless otherwise noted



* ‐ Ground Water Information Center (GWIC) number



Table D‐3



Water Level Data Used for 2005 Deep Sub‐McKay Potentiometric Map











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



100A 2700684.56 606519.63 3237.29 5/1/2014



101A 2701015.49 607381.41 3231.79 5/1/2014



1022A 2718712.74 598226.75 3207.69 10/9/2014



102A 2700743.16 607852.99 3231.10 5/1/2014



104A 2700215.52 606083.70 3239.67 5/1/2014



105A 2701358.24 606852.16 3234.52 10/6/2014



109A 2701184.24 607655.76 3229.22 10/6/2014



112R 2702834.21 606072.13 3260.41 10/7/2014



114S 2701668.07 606923.51 3233.31 4/10/2013



118A 2701708.82 607587.85 3230.56 4/10/2013



119A 2701643.58 608998.52 3222.15 10/7/2014



120A 2701424.28 608312.92 3225.61 10/6/2014



121‐2 2694397.60 614318.68 3276.74 10/8/2014



121A 2701380.56 608101.40 3226.31 10/6/2014



122A 2701446.01 607859.67 3226.78 4/10/2013



123A‐P 2701450.39 608802.51 3224.54 10/6/2014



124A‐P 2701505.77 609005.35 3223.10 10/6/2014



126SP 2703011.63 604427.53 3261.09 10/7/2014



128R 2702039.43 604593.63 3257.72 10/7/2014



12R‐2 2703373.48 607441.66 3253.33 10/6/2014



132SP 2703953.82 605177.33 3256.58 10/7/2014



133A 2700560.39 609899.61 3219.18 10/6/2014



134A 2700551.91 609907.44 3219.13 10/6/2014



135A 2700510.12 609984.98 3218.77 10/6/2014



136A 2700575.32 610032.05 3218.44 10/6/2014



137A 2700582.75 610046.77 3218.41 10/6/2014



13S 2702720.55 608156.83 3238.60 10/6/2014



15S 2700873.83 607917.27 3229.34 10/6/2014



16SP 2703447.63 604868.82 3261.34 10/7/2014



17S 2703343.18 605498.49 3251.55 10/7/2014



17SP 2703345.92 605484.10 3261.43 10/7/2014



18S 2703925.57 606489.57 3254.15 10/6/2014



18SP 2703897.88 606494.10 3254.15 10/6/2014



1S 2701748.09 608552.48 3224.47 10/6/2014



2001A 2691809.95 615070.16 3267.95 10/7/2014



2002A 2691805.80 615025.11 3272.35 10/7/2014



2004D 2696501.26 616145.89 3191.55 10/7/2014



2006D 2696949.05 615972.54 3182.23 10/7/2014



2012D 2696438.99 616022.00 3193.21 10/7/2014



2014A 2696150.45 617932.32 3163.52 10/8/2014



2015A 2696139.22 617957.81 3163.45 10/8/2014



2017A 2695582.62 617700.43 3163.66 10/7/2014



2020A 2695885.74 617823.19 3159.50 10/8/2014



2022D 2692669.00 617852.76 3228.29 10/7/2014



2023D 2691834.26 617280.71 3227.14 10/7/2014



2028A 2696071.36 617834.21 3162.89 10/7/2014



2031D 2689316.71 617285.40 3261.75 10/7/2014



2032D 2690145.57 617010.99 3234.60 10/7/2014



Table D‐4



Water Level Data Used for 2014 Shallow Potentiometric Map











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



Table D‐4



Water Level Data Used for 2014 Shallow Potentiometric Map



20S 2705707.43 607882.25 3266.48 10/6/2014



20SP 2705689.27 607879.32 3266.07 10/6/2014



21SP‐2 2706467.62 608376.52 3258.71 10/6/2014



22SP 2705722.02 608665.40 3250.52 10/6/2014



23S 2703877.74 610209.19 3238.50 10/6/2014



25SP 2703451.89 607186.36 3253.46 10/6/2014



27SP 2704370.72 606793.87 3255.79 10/6/2014



28SP 2704244.36 606182.58 3257.92 10/7/2014



30S‐2 2702120.60 609329.45 3224.74 10/6/2014



33S 2703229.39 604709.75 3261.34 10/7/2014



357A 2692612.30 625060.25 3127.60 10/9/2014



35SP 2704678.85 606444.64 3256.15 10/7/2014



360A 2695645.38 617629.47 3162.37 10/7/2014



364D 2694036.83 614362.29 3276.89 10/8/2014



366S 2694022.98 612989.04 3281.52 10/8/2014



367D 2689682.02 616645.01 3264.21 10/7/2014



368D 2693013.19 613999.77 3278.88 10/7/2014



370D 2688906.65 616241.00 3286.02 10/7/2014



371D 2689383.36 614322.64 3286.52 10/7/2014



372D 2690909.39 613170.54 3278.88 10/7/2014



373D 2688426.43 615893.45 3288.52 10/7/2014



374S 2693806.42 612036.11 3286.55 10/8/2014



37SP 2704093.01 604619.03 3255.82 10/7/2014



384D 2695579.60 614549.77 3257.74 10/3/2012



388D 2693281.33 613043.12 3284.78 5/5/2014



389A‐P 2693514.54 613518.82 3282.63 10/8/2014



38SP 2702848.89 603916.84 3261.24 10/7/2014



390D‐P 2693510.04 613504.54 3278.88 10/8/2014



391D‐P 2689095.43 615991.29 3281.76 10/7/2014



392D 2695852.67 616260.11 3196.55 10/8/2014



394D‐P 2695753.93 616464.43 3194.41 10/8/2014



395D 2695527.82 616864.13 3195.96 10/8/2014



396D‐P 2695679.54 616614.98 3194.45 10/8/2014



398D 2690919.56 620683.35 3195.83 5/2/2014



39S 2701970.86 604077.99 3254.30 10/7/2014



40SP 2705201.09 606874.88 3257.94 10/6/2014



41SP 2704510.91 607864.87 3252.03 10/6/2014



42S 2701903.21 608506.15 3225.03 10/6/2014



44S 2701616.31 609012.80 3222.71 10/6/2014



45S 2701388.71 608644.61 3224.85 10/6/2014



46S 2702057.34 608691.53 3227.81 10/6/2014



47S 2701888.24 608592.69 3227.20 10/6/2014



48S 2701742.03 608449.74 3224.64 10/6/2014



49S 2701637.50 608435.89 3225.12 10/6/2014



4M 2704050.78 607025.29 3246.54 10/6/2014



50S 2701639.77 608099.31 3225.01 10/6/2014



62S 2700753.24 605924.92 3238.86 5/2/2014



63S 2700419.48 606738.06 3236.72 5/1/2014











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



Table D‐4



Water Level Data Used for 2014 Shallow Potentiometric Map



64A 2701248.38 609953.79 3219.83 5/1/2014



65A 2701457.77 610174.11 3219.86 5/1/2014



69R 2701461.51 604608.15 3256.45 10/7/2014



701 2698420.47 610331.01 3242.57 12/15/2011



706 2697618.35 610093.77 3259.00 12/15/2011



709 2697035.00 610509.64 3277.13 12/15/2011



717‐P 2698366.35 609826.26 3248.70 12/15/2011



71SP 2702946.95 606436.42 3251.17 10/7/2014



726‐P 2699056.83 610768.68 3229.48 12/15/2011



728‐P 2698940.03 610140.51 3237.51 12/15/2011



730 2698838.49 610981.63 3227.18 12/15/2011



73A 2701075.08 609390.19 3221.27 10/6/2014



76A 2702005.91 609259.03 3225.89 10/6/2014



7R 2702891.11 605550.78 3261.07 10/7/2014



804 2702876.38 609432.95 3240.56 5/6/2011



806 2702824.67 609451.38 3240.04 5/6/2011



810 2702695.50 609005.04 3230.15 5/6/2011



811 2702707.25 608858.93 3230.87 5/1/2014



812 2702572.27 609073.08 3230.62 5/1/2014



81A 2701150.34 610503.67 3216.32 10/6/2014



83A 2700720.03 609897.09 3218.92 10/8/2014



84SP 2704966.26 608403.35 3250.07 10/7/2014



85SP 2704999.83 608163.94 3251.17 10/7/2014



86SP 2704640.56 608464.73 3250.39 10/7/2014



87SP 2704283.67 606426.78 3258.20 10/6/2014



89SP 2705281.15 608712.30 3249.91 10/7/2014



901D 2692167.66 620621.58 3193.51 5/2/2014



908A 2696744.16 617362.06 3167.14 10/8/2014



909A 2696876.57 617080.44 3170.60 10/8/2014



90R 2703733.87 608083.15 3247.78 5/1/2014



913A 2696219.04 618503.54 3156.22 1/7/2013



914D 2696412.96 616595.97 3185.12 5/5/2014



915A 2695158.48 621718.69 3140.29 10/8/2014



917A 2697371.22 616988.54 3172.95 10/8/2014



918A 2696817.44 618488.88 3161.20 10/8/2014



91S 2701591.77 607430.03 3228.45 10/6/2014



920A 2692017.50 615540.74 3236.84 5/6/2014



921A 2693175.48 616595.20 3222.90 5/2/2014



923A 2694449.47 617374.89 3214.93 10/8/2014



926S 2693817.95 612964.54 3284.74 2/4/2013



929D 2690989.09 616642.64 3225.77 10/7/2014



92A 2701248.49 606862.64 3233.03 10/7/2014



935A 2695829.29 619866.32 3151.32 5/9/2014



936A 2695702.88 620475.86 3148.13 5/9/2014



938A 2696575.64 619297.71 3157.69 2/8/2013



939A 2696422.88 619237.86 3158.37 10/9/2014



93A 2701138.73 607070.68 3233.25 10/7/2014



940A 2696494.00 618646.19 3162.22 10/8/2014











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



Table D‐4



Water Level Data Used for 2014 Shallow Potentiometric Map



941A‐P 2694979.08 621886.23 3133.87 10/8/2014



942A‐P 2695075.08 621904.14 3134.20 10/8/2014



946 2691829.75 615117.51 3267.94 10/8/2014



947 2690876.93 615547.71 3278.42 10/8/2014



948M 2693886.76 614628.60 3273.96 5/5/2014



949D 2693461.31 613810.74 3283.46 5/5/2014



94A 2701078.78 607260.67 3231.26 10/7/2014



957M 2693397.58 615343.30 3252.03 5/6/2014



959D 2693892.37 618341.09 3215.50 10/7/2014



967P 2691805.07 615125.29 3272.87 10/7/2014



96A 2700508.22 607246.00 3233.40 5/1/2014



974D 2693510.77 617948.73 3222.41 10/7/2014



977A 2693905.89 612580.53 3282.81 10/8/2014



978S 2693516.22 612360.37 3284.41 10/8/2014



979S 2693829.59 612006.50 3285.09 10/8/2014



97A 2700803.86 607224.02 3233.43 5/1/2014



992D 2696383.84 616846.18 3172.69 10/8/2014



9M 2702950.64 604841.48 3261.69 10/7/2014



9S 2702955.04 604823.66 3262.15 10/7/2014



AR‐1 North Flume 2698846.01 615316.17 3185.91 3/21/2012



AR‐11 2695557.44 620826.00 3145.21 3/21/2012



AR‐2 South Flume 2700613.14 611433.25 3208.99 3/21/2012



AR‐3 2701426.04 610699.96 3213.98 3/21/2012



AR‐4 2701463.16 608927.35 3224.67 3/21/2012



AR‐5 2700467.75 607635.97 3230.78 3/21/2012



AR‐6 2696127.34 619511.82 3152.88 3/21/2012



AR‐7 2697056.05 618196.98 3164.73 3/21/2012



B‐2 2703707.30 606519.41 3253.70 10/6/2014



B‐3 2703727.12 606526.37 3253.74 10/6/2014



B‐6 2703682.21 606472.01 3253.93 10/6/2014



B‐7 2703775.49 606480.67 3253.79 10/6/2014



CA‐12B 2698050.08 611806.38 3261.76 6/10/2012



CA‐19A 2700985.51 608542.95 3225.76 12/15/2011



CA‐2A 2695548.85 609283.57 3288.45 12/15/2011



CM‐12 2696441.45 610261.13 3284.37 12/15/2011



CM‐13 2696264.37 610158.64 3284.37 12/15/2011



CM‐9 2696618.89 608616.60 3283.16 12/15/2011



DP3‐636R 2709721.41 607599.54 3229.70 5/6/2014



DP3‐637A 2710901.49 608156.51 3212.49 5/8/2014



GW‐13 2698157.07 613341.72 3204.97 5/2/2014



GW‐16 2697703.58 614132.56 3231.05 5/2/2014



GW‐5 2697731.98 613118.06 3221.55 5/2/2014



MBMG  P‐12 2698029.71 615608.35 3187.42 12/3/2014



MBMG P‐01 2699427.67 604570.97 3249.20 12/3/2014



MBMG P‐02 2699268.55 604747.48 3249.56 12/3/2014



MBMG P‐03 2699082.20 604959.42 3249.51 12/3/2014



MBMG P‐04 2698973.93 605137.90 3251.22 12/3/2014



MBMG P‐11 2698300.05 615873.44 3184.70 12/3/2014











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



Table D‐4



Water Level Data Used for 2014 Shallow Potentiometric Map



MBMG S‐09 2714988.66 602084.10 3227.61 8/13/2008



MBMG S‐13 2708731.79 608598.85 3247.99 12/3/2014



MBMG S‐18 2696460.46 595130.14 3244.58 12/3/2014



MBMG S‐25R 2713042.47 592089.70 3224.17 12/3/2014



MBMG S‐35 2698231.48 601755.03 3254.00 unknown



MBMG S‐35 2698231.48 601755.03 3260.00 unknown



MBMG S‐43 2703547.41 614461.70 3265.23 8/13/2008



OT‐1 2699196.43 612349.81 3206.06 12/15/2011



OT‐10 2700614.46 608996.89 3224.03 12/15/2011



OT‐13 2700198.21 607067.01 3236.58 12/15/2011



OT‐14 2699622.13 607254.89 3244.01 12/15/2011



OT‐16 2699944.68 608027.23 3239.30 12/15/2011



OT‐17S 2697541.29 610931.84 3262.88 12/15/2011



OT‐18I 2697613.47 610701.52 3258.26 12/15/2011



OT‐18S 2697609.08 610688.03 3258.06 12/15/2011



OT‐2 2699488.02 611419.02 3214.17 12/15/2011



OT‐20S 2697387.45 610282.51 3263.22 12/15/2011



OT‐21S 2698443.70 608669.20 3252.96 12/15/2011



OT‐22S 2698226.38 609103.97 3257.59 12/15/2011



OT‐23S 2698670.16 608702.29 3252.66 12/15/2011



OT‐23S 2698670.16 608702.29 3252.66 12/15/2011



OT‐24S 2699408.12 608968.69 3246.29 12/15/2011



OT‐25R 2699425.35 607721.51 3246.39 12/15/2011



OT‐26S 2697998.84 608464.36 3256.31 12/15/2011



OT‐27S 2697471.16 609417.40 3272.76 12/15/2011



OT‐5 2699535.96 611044.67 3219.13 12/15/2011



OT‐7 2700510.21 609968.39 3218.51 12/15/2011



OT‐8 2699417.64 608546.84 3248.38 12/15/2011



PS‐2 2707933.51 608142.03 3251.79 10/7/2014



PZ27A 2697098.26 613764.75 3245.45 8/5/2013



PZ28 2697221.03 613653.37 3237.82 8/5/2013



PZ33 2696786.39 613947.97 3259.13 8/5/2013



SE‐1 2705736.54 606307.72 3252.48 10/7/2014



SE‐2 2705230.18 606274.10 3253.40 10/7/2014



SP S 2698027.82 615299.31 3186.57 10/2/2013



U3‐1 2703303.04 609404.42 3238.55 5/1/2014



U3‐2R 2703232.40 609461.72 3233.12 5/1/2014



WE‐17 2698274.92 610879.14 3243.56 12/15/2011



WE‐3 2698436.45 611479.76 3240.71 6/10/2012



WI‐116 2705987.48 607125.80 3256.82 5/6/2013



WM‐105 2682692.54 611312.15 3309.40 12/31/2012



WM‐127 2716923.03 600026.60 3227.68 5/8/2014



WR‐104 2687273.87 603693.69 3313.06 12/31/2012



WR‐108 2710495.77 598197.80 3255.78 12/31/2012



WR‐128 2717784.36 604228.46 3231.38 10/8/2014



WR‐130 2692137.48 607544.87 3307.70 12/31/2012



WR‐160 2701135.31 597161.86 3254.87 12/31/2012



WR‐174 2708127.91 601157.63 3268.90 12/31/2012











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



Table D‐4



Water Level Data Used for 2014 Shallow Potentiometric Map



WR‐205 2693626.33 600477.76 3284.83 12/31/2012



WS‐100 2698254.49 606555.11 3256.68 12/15/2011



WS‐103 2697914.25 607663.98 3259.09 12/31/2012



WS‐106 2693487.37 603098.15 3293.25 12/31/2012



WS‐107 2690390.55 601827.65 3305.45 12/31/2012



WS‐109 2709755.82 604857.42 3229.61 12/31/2012



WS‐114 2694956.38 603495.18 3284.05 12/31/2012



WS‐115 2697398.11 604805.37 3260.10 12/31/2012



WS‐116 2705984.73 607137.13 3256.71 5/6/2013



WS‐117 2712567.66 598086.81 3242.68 12/31/2012



WS‐118 2696127.62 601410.77 3267.06 12/31/2012



WS‐124 2713677.59 600824.65 3236.09 12/31/2012



WS‐126 2707791.50 609220.24 3250.61 12/31/2012



WS‐127 2706271.82 609674.63 3251.47 12/31/2012



WS‐128 2703429.18 614513.87 3269.19 12/31/2012



WS‐129 2706315.01 611998.01 3256.76 12/31/2012



WS‐130 2706795.99 604413.45 3258.69 12/31/2012



WS‐157 2697159.89 601867.36 3264.89 12/31/2012



WS‐158 2698450.24 602542.31 3260.35 12/31/2012



WS‐159 2700432.35 600898.65 3252.41 12/31/2012



WS‐187 2710828.76 616585.75 3271.69 12/31/2012



WS‐188 2705020.09 618213.66 3299.55 12/31/2012



WS‐192 2717562.37 616289.77 3275.98 12/31/2012



WS‐193 2721521.14 615623.81 3278.09 12/31/2012



GWE‐ Groundwater Elevation



MSL‐ Mean Sea Level



Note‐ All data from PPL Montana Database unless otherwise noted











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



103D 2700221.33 606085.23 3240.44 5/1/2014



110D 2701310.23 607271.91 3229.46 10/6/2014



1143D 2714855.15 604890.81 3178.62 10/8/2014



129D 2701917.05 605692.98 3235.02 10/7/2014



15D 2700882.60 607916.84 3229.49 10/6/2014



17D 2703336.82 605528.27 3241.00 10/7/2014



19D‐2 2703926.86 607443.82 3238.56 10/6/2014



2005D 2696943.55 615977.50 3179.59 10/7/2014



2007D 2695861.29 616021.44 3199.12 10/8/2014



2009D* 2692757.79 619258.67 3197.98 10/7/2014



2010D* 2693411.26 618982.76 3197.18 10/7/2014



2011D* 2694168.92 618796.09 3197.21 10/7/2014



2018D 2694070.79 615931.14 3220.26 10/7/2014



2021D 2695792.18 617927.97 3158.21 4/10/2013



2024D 2690558.10 616889.87 3191.69 7/17/2013



2025D 2689306.72 617291.49 3218.87 10/7/2014



2026D 2689729.85 617110.56 3217.95 10/7/2014



2027D 2696062.70 617831.85 3161.03 10/8/2014



2029D 2695968.04 617998.38 3161.81 10/8/2014



2033D 2690789.85 616829.67 3222.49 10/7/2014



21D 2706420.88 608392.59 3246.85 10/6/2014



24S 2703446.58 610143.62 3232.75 10/6/2014



34D 2703507.90 604988.92 3247.54 10/7/2014



354D 2688923.16 617123.11 3218.90 10/7/2014



355D 2690869.37 618347.49 3205.23 10/7/2014



358D 2694940.90 618001.18 3151.44 8/5/2014



379D 2695757.16 617494.80 3150.26 12/19/2006



383D 2695803.49 616448.61 3168.29 5/2/2013



385D 2695850.97 615694.22 3208.67 5/5/2014



386D 2695575.01 614958.78 3212.39 5/2/2014



387D 2696621.35 615827.78 3193.38 10/7/2014



399D 2690910.08 620675.31 3164.00 5/2/2014



55D‐P 2701514.63 608592.32 3224.36 2/5/2013



56M‐P 2701645.05 607943.65 3226.33 10/6/2014



66D 2701292.52 609594.70 3220.90 5/1/2014



6D 2702417.37 604396.81 3249.89 10/7/2014



77D 2701633.15 609022.86 3222.75 10/6/2014



80D 2701549.20 609913.27 3219.66 10/6/2014



902D* 2692446.85 617898.25 3205.61 10/7/2014



903D 2690750.31 617261.86 3218.52 5/5/2014



904D 2695397.53 617811.25 3165.42 10/7/2014



905D 2695575.07 617747.53 3160.73 2/12/2008



906D 2695657.02 617622.72 3162.67 5/4/2006



907D 2695686.61 617378.60 3168.68 10/8/2014



911D 2695503.25 617806.87 3140.37 12/19/2006



912D 2695334.65 617922.31 3161.90 10/7/2014



919D* 2696823.73 618481.21 3146.50 10/8/2014



927D 2696242.32 617010.70 3115.63 12/26/2006



933D 2695973.22 617395.10 3114.88 12/19/2006



Table D‐5



Water Level Data Used for 2014 Mid Sub‐McKay Potentiometric Map











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



Table D‐5



Water Level Data Used for 2014 Mid Sub‐McKay Potentiometric Map



950D 2693733.36 613357.39 3263.63 5/5/2014



952D 2695377.32 616405.60 3210.37 5/2/2014



953D 2695201.59 615847.33 3210.31 5/2/2014



95D 2700506.89 607242.19 3233.05 5/1/2014



960D 2695352.82 616995.52 3111.25 12/26/2006



961D 2695259.55 617152.86 3106.51 12/26/2006



963D 2695062.06 617506.41 3101.03 12/29/2006



964D 2694982.31 617649.73 3161.88 10/7/2014



965D 2694885.60 617830.75 3180.16 10/7/2014



968D 2695465.87 616805.52 3100.15 12/26/2006



969D 2694805.16 618009.49 3153.19 9/30/2008



975D* 2693121.12 617819.14 3202.91 10/7/2014



981D* 2695482.34 617862.23 3151.14 10/7/2014



982D 2695580.40 617868.60 3157.11 10/7/2014



983D 2695672.31 617735.69 3161.01 10/7/2014



984D 2695612.23 617693.82 3150.88 5/6/2008



986D 2695760.98 617606.59 3148.45 10/7/2014



987D 2695689.82 617563.57 3106.30 5/6/2008



988D 2695809.10 617446.36 3142.46 5/6/2008



989D 2695913.00 617401.88 3153.94 5/6/2008



990D 2696324.44 616924.77 3147.67 10/8/2014



993D 2696386.83 616840.97 3152.54 8/5/2008



996D 2696453.51 616755.71 3150.56 10/8/2014



999D 2696553.83 616626.57 3175.52 10/8/2014



99D 2700680.49 606517.40 3236.47 5/1/2014



DP3‐639D 2711752.25 608686.32 3184.87 5/6/2014



EAP‐411 2694455.28 618526.38 3172.69 10/7/2014



EAP‐413 2695512.29 617826.23 3162.98 10/7/2014



MBMG S‐36 2702158.97 600987.32 3251.64 unknown



MBMG S‐37 2702086.46 600875.11 3251.08 unknown



MBMG SB‐01 2700365.33 600556.54 3251.13 unknown



MBMG SB‐02 2701203.92 600623.80 3250.47 unknown



MCDONALD 2676601.61 631705.33 3193.60 unknown



OT‐3 2698668.84 611445.32 3224.36 12/15/2011



U3‐3 2703295.29 609170.68 3239.76 10/7/2013



GWE‐ Groundwater Elevation



MSL‐ Mean Sea Level



* Well lies below this model layer.  Groundwater elevation used as guide but not in interpolation



Note‐ All data from PPL Montana Database unless otherwise noted











Well Name State Plane Easting State Plane Northing GWE (feet above MSL) Date



DOWLIN,FLOYD‐14215* 2665310.02 622561.53 3169.54 5/21/1986



WESTERN ENERGY CO‐14224* 2675553.56 608323.73 3210.00 9/1/1982



WESTERN ENERGY CO‐200195* 2704546.631 614166.523 3125.40 9/28/2002



351D 2694438.93 618566.81 3153.78 10/7/2014



353T 2695549.20 616770.43 3151.42 10/8/2014



358D 2694940.90 618001.18 3151.44 8/5/2014



358T 2694923.34 617989.39 3151.80 10/7/2014



359D 2695659.13 617636.27 3150.74 10/7/2014



397D 2690927.87 620692.40 3143.41 5/2/2014



900D 2692166.28 620610.67 3140.76 5/2/2014



GWE‐ Groundwater Elevation



MSL‐ Mean Sea Level



Note‐ All data from PPL Montana Database unless otherwise noted



* ‐ Ground Water Information Center (GWIC) number



Table D‐6



Water Level Data Used for 2014 Deep Sub‐McKay Potentiometric Map











A   p   p   e   n   d   i   x      E



GROUNDWATER



LEVEL DATA











Well Name Date
Groundwater Elevation (feet 



amsl)
121-2 4-Jan-90 3275.19
121-2 6-Feb-90 3275.49
121-2 2-Mar-90 3275.62
121-2 2-Apr-90 3275.63
121-2 2-May-90 3275.63
121-2 5-Jun-90 3275.57
121-2 5-Jul-90 3275.3
121-2 6-Aug-90 3275.34
121-2 6-Sep-90 3275.19
121-2 4-Oct-90 3275.31
121-2 6-Nov-90 3275.4
121-2 5-Dec-90 3275.22
121-2 4-Jan-91 3275.81
121-2 4-Feb-91 3275.73
121-2 5-Mar-91 3276.22
121-2 2-Apr-91 3276.14
121-2 1-May-91 3275.8
121-2 6-Jun-91 3275.8
121-2 2-Jul-91 3275.73
121-2 5-Aug-91 3276.03
121-2 4-Sep-91 3275.59
121-2 2-Oct-91 3275.59
121-2 1-Nov-91 3275.59
121-2 4-Dec-91 3275.73
121-2 7-Jan-92 3275.86
121-2 5-Feb-92 3275.72
121-2 2-Mar-92 3276.07
121-2 7-Apr-92 3276.21
121-2 30-Apr-92 3276.07
121-2 3-Jun-92 3276.52
121-2 6-Jul-92 3276.19
121-2 5-Aug-92 3276.07
121-2 2-Sep-92 3275.98
121-2 1-Oct-92 3275.88
121-2 2-Nov-92 3275.8
121-2 2-Dec-92 3275.84
121-2 6-Jan-93 3275.89
121-2 3-Feb-93 3276.05
121-2 1-Mar-93 3275.94
121-2 2-Apr-93 3276.5
121-2 4-May-93 3276.86
121-2 4-Jun-93 3277.01
121-2 2-Jul-93 3276.64
121-2 3-Aug-93 3276.54
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Water Level Data



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



121-2 8-Sep-93 3276.14
121-2 4-Oct-93 3276.36
121-2 4-Nov-93 3276.29
121-2 6-Dec-93 3276.15
121-2 6-Jan-94 3276.84
121-2 8-Mar-94 3276.53
121-2 8-Apr-94 3276.86
121-2 2-May-94 3277.29
121-2 2-Jun-94 3277.22
121-2 12-Jul-94 3276.94
121-2 3-Aug-94 3277.01
121-2 8-Sep-94 3276.84
121-2 3-Oct-94 3276.79
121-2 7-Nov-94 3276.36
121-2 8-Dec-94 3276.71
121-2 9-Jan-95 3276.73
121-2 1-Mar-95 3277.34
121-2 5-Jun-95 3277.14
121-2 3-Jul-95 3277.73
121-2 1-Aug-95 3277.32
121-2 1-Sep-95 3277.38
121-2 3-Oct-95 3277.21
121-2 4-Dec-95 3277.21
121-2 2-Jan-96 3277.6
121-2 31-Jan-96 3277.46
121-2 7-Mar-96 3277.37
121-2 3-Apr-96 3276.89
121-2 9-May-96 3277.42
121-2 4-Jun-96 3277.44
121-2 8-Jul-96 3277.65
121-2 6-Aug-96 3277.41
121-2 9-Sep-96 3277.31
121-2 2-Oct-96 3277.26
121-2 11-Nov-96 3276.84
121-2 3-Dec-96 3276.84
121-2 2-Jan-97 3277.24
121-2 5-Feb-97 3277.18
121-2 4-Mar-97 3277.26
121-2 2-Apr-97 3277.7
121-2 2-Apr-97 3277.97
121-2 1-May-97 3277.8
121-2 6-May-97 3277.63
121-2 3-Jun-97 3278.04
121-2 5-Jun-97 3278.13



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



121-2 7-Jul-97 3278.02
121-2 8-Jul-97 3277.79
121-2 6-Aug-97 3278.07
121-2 2-Sep-97 3277.68
121-2 6-Oct-97 3277.87
121-2 3-Nov-97 3277.64
121-2 8-Dec-97 3277.6
121-2 7-Jan-98 3277.58
121-2 9-Feb-98 3277.78
121-2 10-Mar-98 3278.09
121-2 2-Apr-98 3277.93
121-2 6-May-98 3277.52
121-2 3-Jun-98 3277.49
121-2 11-Aug-98 3277.24
121-2 3-Sep-98 3277.24
121-2 29-Sep-98 3277.41
121-2 10-Nov-98 3277.52
121-2 2-Dec-98 3277.62
121-2 7-Jan-99 3277.79
121-2 3-Feb-99 3277.64
121-2 9-Mar-99 3277.86
121-2 5-May-99 3277.59
121-2 2-Jun-99 3277.29
121-2 29-Jun-99 3277.04
121-2 2-Aug-99 3277.04
121-2 8-Sep-99 3277.54
121-2 30-Sep-99 3277.21
121-2 6-Dec-99 3277.86
121-2 6-Jan-00 3277.49
121-2 9-Feb-00 3278.11
121-2 8-Mar-00 3277.59
121-2 4-Apr-00 3277.97
121-2 26-Apr-00 3277.69
121-2 8-Jun-00 3277.34
121-2 3-Jul-00 3277.04
121-2 7-Aug-00 3277.04
121-2 7-Sep-00 3276.86
121-2 4-Oct-00 3276.94
121-2 3-Nov-00 3277.48
121-2 11-Dec-00 3277.54
121-2 8-Jan-01 3277.94
121-2 7-Feb-01 3277.78
121-2 1-Mar-01 3277.68
121-2 10-Apr-01 3277.59



Well Name Date
Groundwater Elevation (feet 



amsl)
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121-2 8-May-01 3277.34
121-2 11-Jun-01 3277.14
121-2 4-Jul-01 3277.3
121-2 6-Aug-01 3277.08
121-2 5-Sep-01 3276.97
121-2 8-Oct-01 3276.88
121-2 5-Nov-01 3277.04
121-2 5-Dec-01 3277.14
121-2 7-Jan-02 3277.51
121-2 11-Feb-02 3277.41
121-2 7-Mar-02 3277.41
121-2 9-Apr-02 3276.94
121-2 10-May-02 3277.01
121-2 9-Jul-02 3276.71
121-2 5-Aug-02 3276.44
121-2 28-Aug-02 3276.64
121-2 1-Oct-02 3277.04
121-2 3-Dec-02 3277.97
121-2 7-Jan-03 3277.64
121-2 5-Mar-03 3277.44
121-2 7-May-03 3277.24
121-2 12-Jun-03 3276.94
121-2 7-Jul-03 3276.34
121-2 7-Aug-03 3276.21
121-2 1-Oct-03 3276.34
121-2 3-Dec-03 3276.48
121-2 2-Feb-04 3276.89
121-2 3-Mar-04 3276.54
121-2 5-May-04 3276.34
121-2 3-Jun-04 3276.44
121-2 12-Jul-04 3276.24
121-2 5-Aug-04 3276.54
121-2 6-Oct-04 3276.52
121-2 7-Dec-04 3276.81
121-2 10-Jan-05 3277.01
121-2 3-Mar-05 3277.51
121-2 2-May-05 3277.51
121-2 7-Jul-05 3277.06
121-2 1-Aug-05 3277.06
121-2 19-Oct-05 3277.49
121-2 8-Dec-05 3277.06
121-2 10-Jan-06 3277.11
121-2 9-Feb-06 3277.59
121-2 2-Mar-06 3277.24











Well Name Date
Groundwater Elevation (feet 



amsl)
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121-2 13-Apr-06 3277.37
121-2 3-May-06 3277.04
121-2 9-Jun-06 3277.04
121-2 4-Jul-06 3276.74
121-2 9-Aug-06 3276.81
121-2 5-Sep-06 3276.84
121-2 5-Oct-06 3276.61
121-2 3-Nov-06 3276.84
121-2 6-Dec-06 3276.61
121-2 9-Jan-07 3276.99
121-2 8-Feb-07 3277.19
121-2 8-Mar-07 3277.64
121-2 3-Apr-07 3277.09
121-2 3-May-07 3277.84
121-2 5-Jun-07 3277.74
121-2 9-Jul-07 3277.64
121-2 8-Aug-07 3277.51
121-2 4-Sep-07 3277.54
121-2 9-Oct-07 3276.91
121-2 6-Nov-07 3276.92
121-2 3-Dec-07 3276.95
121-2 2-Jan-08 3277.13
121-2 4-Feb-08 3277.19
121-2 1-Mar-08 3277.86
121-2 8-Apr-08 3277.55
121-2 29-Apr-08 3277.81
121-2 13-May-08 3277.38
121-2 2-Jun-08 3277.52
121-2 10-Jul-08 3277.49
121-2 5-Aug-08 3277.08
121-2 4-Sep-08 3276.98
121-2 30-Sep-08 3276.79
121-2 3-Oct-08 3277.14
121-2 4-Nov-08 3277.21
121-2 2-Dec-08 3276.93
121-2 8-Jan-09 3277.26
121-2 4-Feb-09 3277.2
121-2 8-Mar-09 3277.42
121-2 6-Apr-09 3277.07
121-2 5-May-09 3277.55
121-2 7-Jul-09 3276.23
121-2 7-Aug-09 3277.12
121-2 1-Sep-09 3276.83
121-2 29-Sep-09 3277.08
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121-2 7-Oct-09 3276.63
121-2 3-Nov-09 3276.56
121-2 1-Dec-09 3276.77
121-2 4-Jan-10 3277.18
121-2 2-Feb-10 3277.31
121-2 3-Mar-10 3277.5
121-2 6-Apr-10 3277.36
121-2 5-May-10 3277.05
121-2 1-Jun-10 3277.16
121-2 6-Jul-10 3276.85
121-2 1-Sep-10 3276.82
121-2 5-Oct-10 3276.29
121-2 2-Nov-10 3276.25
121-2 6-Dec-10 3276.61
121-2 4-Jan-11 3276.77
121-2 6-Apr-11 3277.26
121-2 2-May-11 3277.03
121-2 2-Jun-11 3277.51
121-2 5-Jul-11 3277.42
121-2 1-Aug-11 3274.44
121-2 1-Sep-11 3277.33
121-2 3-Oct-11 3277.34
121-2 7-Nov-11 3277.08
121-2 5-Dec-11 3276.93
121-2 9-Jan-12 3277.28
121-2 7-Feb-12 3277.21
121-2 9-Mar-12 3277.51
121-2 5-Apr-12 3277.33
121-2 11-May-12 3277.25
121-2 7-Jun-12 3277.28
121-2 5-Jul-12 3277.11
121-2 6-Aug-12 3276.89
121-2 4-Sep-12 3276.77
121-2 3-Oct-12 3276.67
121-2 7-Nov-12 3277.07
121-2 6-Dec-12 3276.84
121-2 6-Jan-13 3277.62
121-2 4-Feb-13 3277.57
121-2 1-Mar-13 3277.32
121-2 2-Apr-13 3277.43
121-2 1-May-13 3276.92
121-2 3-Jun-13 3277.53
121-2 8-Jul-13 3277.45
121-2 6-Aug-13 3277.13
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121-2 4-Sep-13 3276.91
121-2 1-Oct-13 3276.79
121-2 5-Nov-13 3276.91
121-2 3-Dec-13 3277.29
121-2 7-Jan-14 3277.56
121-2 4-Feb-14 3277.23
121-2 4-Mar-14 3277.8
121-2 2-Apr-14 3277.73
121-2 5-May-14 3277.66
121-2 3-Jun-14 3277.6
121-2 1-Jul-14 3277.06
121-2 5-Aug-14 3277.09
121-2 8-Oct-14 3276.74
121-2 5-Jan-15 3276.24
121-2 3-Feb-15 3277.24
121-2 5-Mar-15 3272.36
121-2 7-Apr-15 3277.48
121-2 4-May-15 3277.26
121-2 2-Jun-15 3277.28
121-2 6-Jul-15 3276.69
121-2 5-Aug-15 3276.83
121-2 3-Sep-15 3276.69
121-2 7-Oct-15 3276.53
121-2 5-Nov-15 3276.57
121-2 3-Dec-15 3276.61
2000D 4-Sep-08 3185.05
2001A 1-Sep-09 3276.34
2001A 30-Sep-09 3276.65
2001A 7-Oct-09 3276.26
2001A 3-Nov-09 3276.1
2001A 1-Dec-09 3269.23
2001A 4-Jan-10 3270.33
2001A 2-Feb-10 3267.57
2001A 10-Mar-10 3269.12
2001A 6-Apr-10 3268.93
2001A 5-May-10 3268.64
2001A 11-May-10 3268.78
2001A 1-Jun-10 3268.46
2001A 6-Jul-10 3268.27
2001A 1-Sep-10 3268.2
2001A 5-Oct-10 3267.81
2001A 2-Nov-10 3267.58
2001A 6-Dec-10 3267.41
2001A 4-Jan-11 3267.58
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2001A 1-Feb-11 3266.96
2001A 7-Mar-11 3268.13
2001A 6-Apr-11 3268.35
2001A 2-May-11 3268.1
2001A 2-Jun-11 3269.28
2001A 1-Sep-11 3269.94
2001A 3-Oct-11 3270.65
2001A 7-Nov-11 3270.02
2001A 5-Dec-11 3269.91
2001A 9-Jan-12 3275.47
2001A 6-Feb-12 3274.62
2001A 9-Mar-12 3270.23
2001A 4-Apr-12 3270.43
2001A 10-May-12 3269.34
2001A 7-Jun-12 3269.71
2001A 5-Jul-12 3269.6
2001A 6-Aug-12 3269.51
2001A 3-Sep-12 3269.4
2001A 3-Oct-12 3268.64
2001A 7-Nov-12 3268.85
2001A 6-Dec-12 3268.53
2001A 6-Jan-13 3268.56
2001A 4-Feb-13 3268.37
2001A 1-Mar-13 3267.89
2001A 2-Apr-13 3273.08
2001A 1-May-13 3267.35
2001A 3-Jun-13 3267.93
2001A 8-Jul-13 3268.44
2001A 6-Aug-13 3268.07
2001A 4-Sep-13 3268.1
2001A 1-Oct-13 3268.16
2001A 5-Nov-13 3268
2001A 3-Dec-13 3267.91
2001A 7-Jan-14 3276.12
2001A 4-Feb-14 3275.83
2001A 4-Mar-14 3268.04
2001A 2-Apr-14 3268.38
2001A 5-May-14 3267.37
2001A 3-Jun-14 3268.02
2001A 1-Jul-14 3268.08
2001A 5-Aug-14 3267.64
2001A 7-Oct-14 3267.95
2001A 5-Jan-15 3267.74
2001A 3-Feb-15 3267.32
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2001A 3-Mar-15 3267.21
2001A 7-Apr-15 3267.18
2001A 4-May-15 3267.03
2001A 2-Jun-15 3267.08
2001A 6-Jul-15 3267.65
2001A 5-Aug-15 3267.01
2001A 3-Sep-15 3265.77
2001A 7-Oct-15 3266.36
2001A 5-Nov-15 3266.11
2001A 3-Dec-15 3266.09
2002A 1-Sep-09 3276.9
2002A 30-Sep-09 3277.19
2002A 7-Oct-09 3276.95
2002A 3-Nov-09 3276.81
2002A 1-Dec-09 3272.77
2002A 4-Jan-10 3273.27
2002A 2-Feb-10 3272.7
2002A 10-Mar-10 3272.51
2002A 6-Apr-10 3272.35
2002A 5-May-10 3271.98
2002A 11-May-10 3272.16
2002A 1-Jun-10 3272.01
2002A 6-Jul-10 3271.81
2002A 1-Sep-10 3271.76
2002A 5-Oct-10 3271.47
2002A 2-Nov-10 3271.36
2002A 6-Dec-10 3271.26
2002A 4-Jan-11 3271.27
2002A 1-Feb-11 3270.75
2002A 7-Mar-11 3271.66
2002A 6-Apr-11 3271.88
2002A 2-May-11 3271.66
2002A 2-Jun-11 3272.9
2002A 1-Sep-11 3274.39
2002A 3-Oct-11 3274.63
2002A 7-Nov-11 3274.48
2002A 5-Dec-11 3274.36
2002A 9-Jan-12 3276.63
2002A 6-Feb-12 3275.46
2002A 9-Mar-12 3274.29
2002A 4-Apr-12 3274.45
2002A 11-May-12 3273.75
2002A 7-Jun-12 3273.9
2002A 5-Jul-12 3273.82



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



2002A 6-Aug-12 3273.65
2002A 3-Sep-12 3273.55
2002A 3-Oct-12 3273.2
2002A 7-Nov-12 3273.16
2002A 6-Dec-12 3272.78
2002A 6-Jan-13 3272.68
2002A 4-Feb-13 3272.46
2002A 1-Mar-13 3272.03
2002A 2-Apr-13 3275.27
2002A 1-May-13 3271.44
2002A 3-Jun-13 3271.86
2002A 8-Jul-13 3272.36
2002A 6-Aug-13 3272.37
2002A 4-Sep-13 3272.45
2002A 1-Oct-13 3272.45
2002A 5-Nov-13 3272.35
2002A 3-Dec-13 3272.36
2002A 7-Jan-14 3276.56
2002A 4-Feb-14 3276.41
2002A 4-Mar-14 3272.59
2002A 2-Apr-14 3272.6
2002A 5-May-14 3272.02
2002A 3-Jun-14 3272.27
2002A 1-Jul-14 3272.23
2002A 5-Aug-14 3272.13
2002A 7-Oct-14 3272.35
2002A 5-Jan-15 3272.14
2002A 3-Feb-15 3271.74
2002A 3-Mar-15 3271.54
2002A 7-Apr-15 3271.41
2002A 4-May-15 3271.27
2002A 2-Jun-15 3271.32
2002A 6-Jul-15 3271.71
2002A 5-Aug-15 3271.14
2002A 3-Sep-15 3270.59
2002A 7-Oct-15 3270.76
2002A 5-Nov-15 3270.58
2002A 3-Dec-15 3270.51
2003D 4-May-10 3180.41
2003D 1-Jun-10 3180.59
2003D 6-Jul-10 3180.54
2003D 1-Sep-10 3180.39
2003D 5-Oct-10
2003D 5-Oct-10
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2004D 4-May-10 3192.06
2004D 1-Jun-10 3191.89
2004D 6-Jul-10 3191.83
2004D 1-Sep-10 3191.68
2004D 5-Oct-10 3191.55
2004D 2-Nov-10 3191.52
2004D 6-Dec-10 3191.55
2004D 4-Jan-11 3191.54
2004D 1-Feb-11 3191.25
2004D 7-Mar-11 3191.38
2004D 7-Apr-11 3191.71
2004D 2-May-11 3191.49
2004D 2-Jun-11 3193.08
2004D 5-Jul-11 3192.82
2004D 1-Aug-11 3192.55
2004D 1-Sep-11 3192.25
2004D 3-Oct-11 3192.1
2004D 7-Nov-11 3191.96
2004D 5-Dec-11 3191.83
2004D 5-Jan-12 3191.9
2004D 6-Feb-12 3191.74
2004D 8-Mar-12 3191.69
2004D 4-Apr-12 3191.75
2004D 11-May-12 3191.81
2004D 7-Jun-12 3191.62
2004D 5-Jul-12 3191.42
2004D 6-Aug-12 3191.44
2004D 3-Sep-12 3191.12
2004D 3-Oct-12 3191.6
2004D 7-Nov-12 3191.65
2004D 6-Dec-12 3191.28
2004D 7-Jan-13 3191.35
2004D 4-Feb-13 3191.37
2004D 28-Feb-13 3191.21
2004D 2-Apr-13 3191.35
2004D 1-May-13 3191.21
2004D 3-Jun-13 3191.46
2004D 9-Jul-13 3191.75
2004D 6-Aug-13 3191.68
2004D 4-Sep-13 3191.53
2004D 1-Oct-13 3191.36
2004D 6-Nov-13 3191.41
2004D 4-Dec-13 3191.5
2004D 7-Jan-14 3191.49
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2004D 4-Feb-14 3191.48
2004D 4-Mar-14 3191.61
2004D 2-Apr-14 3191.79
2004D 5-May-14 3191.93
2004D 3-Jun-14 3192
2004D 9-Jul-14 3191.82
2004D 5-Aug-14 3191.65
2004D 7-Oct-14 3191.55
2004D 7-Jan-15 3190.96
2004D 3-Feb-15 3191.51
2004D 4-Mar-15 3191.49
2004D 7-Apr-15 3191.56
2004D 4-May-15 3191.9
2004D 2-Jun-15 3191.85
2004D 6-Jul-15 3191.31
2004D 5-Aug-15 3191.39
2004D 3-Sep-15 3191.66
2004D 8-Oct-15 3191.16
2004D 5-Nov-15 3191.06
2004D 3-Dec-15 3191.53
2005D 10-May-10 3180.11
2005D 1-Jun-10 3180.15
2005D 6-Jul-10 3180.03
2005D 1-Sep-10 3178.98
2005D 5-Oct-10 3178.23
2005D 2-Nov-10 3178.06
2005D 6-Dec-10 3178.02
2005D 4-Jan-11 3178.17
2005D 1-Feb-11 3178.54
2005D 7-Mar-11 3178.97
2005D 7-Apr-11 3179.51
2005D 2-May-11 3179.58
2005D 2-Jun-11 3186.19
2005D 5-Jul-11 3185.86
2005D 1-Aug-11 3183.71
2005D 1-Sep-11 3180.75
2005D 3-Oct-11 3179.56
2005D 7-Nov-11 3179.03
2005D 5-Dec-11 3178.72
2005D 5-Jan-12 3178.5
2005D 6-Feb-12 3178.33
2005D 8-Mar-12 3178.69
2005D 4-Apr-12 3179.05
2005D 11-May-12 3179.11
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2005D 7-Jun-12 3178.61
2005D 5-Jul-12 3178.43
2005D 6-Aug-12 3178.5
2005D 3-Sep-12 3178.31
2005D 3-Oct-12 3176.93
2005D 7-Nov-12 3177
2005D 6-Dec-12 3177.27
2005D 7-Jan-13 3177.53
2005D 4-Feb-13 3177.87
2005D 28-Feb-13 3178.06
2005D 2-Apr-13 3178.27
2005D 1-May-13 3178.47
2005D 3-Jun-13 3179.82
2005D 9-Jul-13 3181.03
2005D 6-Aug-13 3179.96
2005D 4-Sep-13 3178.98
2005D 1-Oct-13 3178.5
2005D 6-Nov-13 3178.81
2005D 4-Dec-13 3178.9
2005D 7-Jan-14 3179.06
2005D 4-Feb-14 3179.43
2005D 4-Mar-14 3179.5
2005D 2-Apr-14 3180.96
2005D 5-May-14 3181.4
2005D 3-Jun-14 3181.62
2005D 9-Jul-14 3180.55
2005D 5-Aug-14 3179.7
2005D 7-Oct-14 3179.59
2005D 7-Jan-15
2005D 3-Feb-15 3179.42
2005D 4-Mar-15 3179.5
2005D 7-Apr-15 3179.62
2005D 4-May-15 3180.11
2005D 2-Jun-15 3179.91
2005D 6-Jul-15 3179.03
2005D 5-Aug-15 3178.69
2005D 3-Sep-15 3179.09
2005D 8-Oct-15 3178.3
2005D 5-Nov-15 3177.92
2005D 3-Dec-15 3178.28
2006D 10-May-10 3183.12
2006D 1-Jun-10 3183.52
2006D 6-Jul-10 3183.45
2006D 1-Sep-10 3182.36
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2006D 5-Oct-10 3182.35
2006D 2-Nov-10 3181.94
2006D 6-Dec-10 3181.92
2006D 4-Jan-11 3182.01
2006D 1-Feb-11 3182.16
2006D 7-Mar-11 3182.52
2006D 7-Apr-11 3183.02
2006D 2-May-11 3183.06
2006D 2-Jun-11 3188.06
2006D 5-Jul-11 3187.69
2006D 1-Aug-11 3185.62
2006D 1-Sep-11 3183.87
2006D 3-Oct-11 3182.8
2006D 7-Nov-11 3182.41
2006D 5-Dec-11 3182.23
2006D 5-Jan-12 3181.21
2006D 6-Feb-12 3181.1
2006D 8-Mar-12 3182.26
2006D 4-Apr-12 3182.3
2006D 11-May-12 3182.32
2006D 7-Jun-12 3182.13
2006D 5-Jul-12 3182
2006D 6-Aug-12 3181.93
2006D 3-Sep-12 3181.78
2006D 3-Oct-12 3181.21
2006D 7-Nov-12 3181.28
2006D 6-Dec-12 3181.38
2006D 7-Jan-13 3181.54
2006D 4-Feb-13 3181.73
2006D 28-Feb-13 3181.81
2006D 2-Apr-13 3181.88
2006D 1-May-13 3182.05
2006D 3-Jun-13 3182.9
2006D 9-Jul-13 3183.89
2006D 6-Aug-13 3182.85
2006D 4-Sep-13 3182.17
2006D 1-Oct-13 3181.87
2006D 6-Nov-13 3182.07
2006D 4-Dec-13 3182.11
2006D 7-Jan-14 3182.22
2006D 4-Feb-14 3182.49
2006D 4-Mar-14 3182.61
2006D 2-Apr-14 3183.38
2006D 5-May-14 3183.89



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



2006D 3-Jun-14 3184.09
2006D 9-Jul-14 3183.48
2006D 5-Aug-14 3182.57
2006D 7-Oct-14 3182.23
2006D 7-Jan-15 3180.6
2006D 3-Feb-15 3182.32
2006D 4-Mar-15 3182.41
2006D 7-Apr-15 3182.5
2006D 4-May-15 3182.75
2006D 2-Jun-15 3182.65
2006D 6-Jul-15 3182.11
2006D 5-Aug-15 3181.88
2006D 3-Sep-15 3181.88
2006D 8-Oct-15 3181.59
2006D 5-Nov-15 3181.4
2006D 3-Dec-15 3181.67
2007D 4-May-10 3200.25
2007D 1-Jun-10 3200.3
2007D 6-Jul-10 3200.1
2007D 1-Sep-10 3199.98
2007D 5-Oct-10 3199.65
2007D 2-Nov-10 3199.57
2007D 6-Dec-10 3199.81
2007D 4-Jan-11 3199.69
2007D 1-Feb-11 3199.52
2007D 7-Mar-11 3199.73
2007D 7-Apr-11 3200.13
2007D 2-May-11 3199.85
2007D 2-Jun-11 3201.01
2007D 5-Jul-11 3201.25
2007D 1-Aug-11 3201.16
2007D 1-Sep-11 3200.52
2007D 3-Oct-11 3200.38
2007D 7-Nov-11 3200.83
2007D 5-Dec-11 3200.6
2007D 5-Jan-12 3200.65
2007D 6-Feb-12 3200.45
2007D 8-Mar-12 3200.4
2007D 4-Apr-12 3200.4
2007D 10-May-12 3200.16
2007D 7-Jun-12 3200.04
2007D 5-Jul-12 3199.98
2007D 6-Aug-12 3200.04
2007D 3-Sep-12 3200.14
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2007D 3-Oct-12 3199.22
2007D 7-Nov-12 3199.3
2007D 6-Dec-12 3199.34
2007D 7-Jan-13 3199.56
2007D 4-Feb-13 3199.68
2007D 28-Feb-13 3199.66
2007D 2-Apr-13 3199.57
2007D 1-May-13 3199.53
2007D 3-Jun-13 3199.87
2007D 9-Jul-13 3199.9
2007D 6-Aug-13 3199.69
2007D 4-Sep-13 3199.37
2007D 1-Oct-13 3199.38
2007D 6-Nov-13 3199.55
2007D 4-Dec-13 3199.66
2007D 7-Jan-14 3199.76
2007D 4-Feb-14 3199.74
2007D 4-Mar-14 3199.98
2007D 2-Apr-14 3200.44
2007D 5-May-14 3200.29
2007D 3-Jun-14 3200.34
2007D 9-Jul-14 3199.78
2007D 5-Aug-14 3199.45
2007D 8-Oct-14 3199.12
2007D 5-Jan-15 3199.2
2007D 3-Feb-15 3199.21
2007D 3-Mar-15 3199.28
2007D 7-Apr-15 3199.15
2007D 4-May-15 3199.1
2007D 2-Jun-15 3199.05
2007D 6-Jul-15 3198.75
2007D 5-Aug-15 3198.64
2007D 3-Sep-15 3198.42
2007D 8-Oct-15 3198.29
2007D 5-Nov-15 3198.38
2007D 3-Dec-15 3198.38
2008D 1-Sep-10 3189
2008D 5-Oct-10 3188.84
2008D 2-Nov-10 3188.77
2008D 6-Dec-10 3188.77
2009D 2-Nov-10 3194.95
2009D 6-Dec-10 3196.31
2009D 1-Feb-11 3194.43
2009D 7-Mar-11 3196.61
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2009D 6-Apr-11 3196.25
2009D 2-May-11 3194.98
2009D 2-Jun-11 3195.21
2009D 5-Jul-11 3195.7
2009D 1-Aug-11 3196.5
2009D 1-Sep-11 3196.91
2009D 3-Oct-11 3196.06
2009D 7-Nov-11 3195.21
2009D 5-Dec-11 3196.03
2009D 5-Jan-12 3196.72
2009D 6-Feb-12 3195.97
2009D 8-Mar-12 3195
2009D 4-Apr-12 3195.78
2009D 10-May-12 3196.66
2009D 7-Jun-12 3196.99
2009D 5-Jul-12 3196.81
2009D 6-Aug-12 3196.62
2009D 3-Sep-12 3196.45
2009D 3-Oct-12 3196.08
2009D 7-Nov-12 3197.14
2009D 6-Dec-12 3197.16
2009D 7-Jan-13 3197.53
2009D 4-Feb-13 3197.81
2009D 1-Mar-13 3197.49
2009D 2-Apr-13 3197.62
2009D 1-May-13 3196.69
2009D 3-Jun-13 3197.47
2009D 9-Jul-13 3197.44
2009D 6-Aug-13 3197.39
2009D 4-Sep-13 3197.18
2009D 1-Oct-13 3197.42
2009D 5-Nov-13 3197.53
2009D 3-Dec-13 3197.74
2009D 7-Jan-14 3197.81
2009D 4-Feb-14 3197.4
2009D 4-Mar-14 3197.99
2009D 2-Apr-14 3196.77
2009D 2-May-14 3196.65
2009D 3-Jun-14 3197.25
2009D 1-Jul-14 3196.6
2009D 5-Aug-14 3197.21
2009D 7-Oct-14 3197.98
2009D 5-Jan-15 3196.86
2009D 3-Feb-15 3196.16
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2009D 3-Mar-15 3196.94
2009D 7-Apr-15 3197.6
2009D 4-May-15 3197.58
2009D 2-Jun-15 3196.95
2009D 6-Jul-15 3195.76
2009D 5-Aug-15 3196.71
2009D 3-Sep-15 3196.97
2009D 7-Oct-15 3197.05
2009D 5-Nov-15 3197.2
2009D 3-Dec-15 3196.83
2010D 2-Nov-10 3191.47
2010D 6-Dec-10 3194.7
2010D 4-Jan-11 3191.86
2010D 1-Feb-11 3190.91
2010D 7-Mar-11 3192.69
2010D 6-Apr-11 3194.15
2010D 2-May-11 3191.37
2010D 2-Jun-11 3191.98
2010D 5-Jul-11 3193.72
2010D 1-Aug-11 3194.22
2010D 1-Sep-11 3196.03
2010D 3-Oct-11 3192.63
2010D 7-Nov-11 3191.57
2010D 5-Dec-11 3192.96
2010D 5-Jan-12
2010D 6-Feb-12 3193.11
2010D 8-Mar-12 3191.54
2010D 4-Apr-12 3192.89
2010D 10-May-12 3195.83
2010D 7-Jun-12 3195.86
2010D 5-Jul-12 3195.61
2010D 6-Aug-12 3195.9
2010D 3-Sep-12 3195.67
2010D 3-Oct-12 3194.16
2010D 7-Nov-12 3194.24
2010D 6-Dec-12 3196.1
2010D 7-Jan-13 3196.68
2010D 4-Feb-13 3196.93
2010D 1-Mar-13 3196.8
2010D 2-Apr-13 3196.95
2010D 1-May-13 3195.09
2010D 3-Jun-13 3195.87
2010D 9-Jul-13 3196.51
2010D 6-Aug-13 3195.77
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2010D 4-Sep-13 3195.55
2010D 1-Oct-13 3196.16
2010D 5-Nov-13 3196.71
2010D 3-Dec-13 3196.78
2010D 7-Jan-14 3196.98
2010D 4-Feb-14 3196.62
2010D 4-Mar-14 3197.2
2010D 2-Apr-14 3194.2
2010D 2-May-14 3194.61
2010D 3-Jun-14 3195.81
2010D 1-Jul-14 3194.3
2010D 5-Aug-14 3195.94
2010D 7-Oct-14 3197.18
2010D 5-Jan-15 3194.03
2010D 3-Feb-15 3194.34
2010D 3-Mar-15 3195.02
2010D 7-Apr-15 3196.56
2010D 4-May-15 3195.96
2010D 2-Jun-15 3193.71
2010D 6-Jul-15 3192.6
2010D 5-Aug-15 3194.97
2010D 3-Sep-15 3195.45
2010D 7-Oct-15 3195.77
2010D 5-Nov-15 3195.99
2010D 3-Dec-15 3194.91
2011D 2-Nov-10 3188.57
2011D 6-Dec-10 3193.17
2011D 4-Jan-11 3188.9
2011D 1-Feb-11 3188.2
2011D 7-Mar-11 3190.43
2011D 6-Apr-11 3192.76
2011D 2-May-11 3188.42
2011D 2-Jun-11 3189.44
2011D 5-Jul-11 3192.41
2011D 1-Aug-11 3194.53
2011D 1-Sep-11 3195.78
2011D 3-Oct-11 3189.68
2011D 7-Nov-11 3188.53
2011D 5-Dec-11 3191.38
2011D 5-Jan-12 3194.52
2011D 6-Feb-12 3191.06
2011D 8-Mar-12 3188.61
2011D 4-Apr-12 3190.72
2011D 10-May-12 3195.66
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2011D 7-Jun-12 3195.01
2011D 5-Jul-12 3194.73
2011D 6-Aug-12 3194.92
2011D 3-Sep-12 3194.71
2011D 3-Oct-12 3192.66
2011D 7-Nov-12 3192.68
2011D 6-Dec-12 3195.65
2011D 7-Jan-13 3196.38
2011D 4-Feb-13 3196.73
2011D 1-Mar-13 3196.78
2011D 2-Apr-13 3197.01
2011D 1-May-13 3193.9
2011D 3-Jun-13 3194.65
2011D 9-Jul-13 3196.17
2011D 6-Aug-13 3194.56
2011D 4-Sep-13 3194.3
2011D 1-Oct-13 3195.54
2011D 5-Nov-13 3196.51
2011D 3-Dec-13 3196.46
2011D 7-Jan-14 3196.88
2011D 4-Feb-14 3196.41
2011D 4-Mar-14 3197.16
2011D 2-Apr-14 3192.35
2011D 2-May-14 3193.37
2011D 3-Jun-14 3195.15
2011D 1-Jul-14 3192.52
2011D 5-Aug-14 3195.38
2011D 7-Oct-14 3197.21
2011D 5-Jan-15 3191.94
2011D 3-Feb-15 3192.52
2011D 3-Mar-15 3193.93
2011D 7-Apr-15 3196.3
2011D 4-May-15 3194.88
2011D 2-Jun-15 3191.02
2011D 6-Jul-15 3190.38
2011D 5-Aug-15 3194.21
2011D 3-Sep-15 3194.82
2011D 7-Oct-15 3195.34
2011D 5-Nov-15 3195.63
2011D 3-Dec-15 3193.62
2012D 4-Jan-11 3193.06
2012D 1-Feb-11 3192.72
2012D 7-Mar-11 3193.03
2012D 7-Apr-11 3193.42
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2012D 2-May-11 3193.17
2012D 2-Jun-11 3194.34
2012D 5-Jul-11 3194.29
2012D 1-Aug-11 3194.15
2012D 1-Sep-11 3193.86
2012D 3-Oct-11 3193.69
2012D 7-Nov-11 3193.57
2012D 5-Dec-11 3193.5
2012D 5-Jan-12 3193.61
2012D 6-Feb-12 3193.39
2012D 8-Mar-12 3193.29
2012D 4-Apr-12 3193.44
2012D 10-May-12 3193.51
2012D 7-Jun-12
2012D 5-Jul-12
2012D 6-Aug-12 3193.14
2012D 3-Sep-12 3193.03
2012D 3-Oct-12 3193.28
2012D 7-Nov-12 3193.36
2012D 6-Dec-12 3192.97
2012D 7-Jan-13 3193.09
2012D 4-Feb-13 3193.11
2012D 28-Feb-13 3192.89
2012D 2-Apr-13 3193.03
2012D 1-May-13 3192.81
2012D 3-Jun-13 3193.12
2012D 9-Jul-13 3193.33
2012D 6-Aug-13 3193.3
2012D 4-Sep-13 3193.15
2012D 1-Oct-13 3193.01
2012D 6-Nov-13 3193.1
2012D 7-Jan-14 3193.27
2012D 4-Mar-14 3193.38
2012D 2-Apr-14 3193.52
2012D 5-May-14 3193.62
2012D 3-Jun-14 3193.67
2012D 9-Jul-14 3193.47
2012D 5-Aug-14 3193.31
2012D 7-Oct-14 3193.21
2012D 7-Jan-15 3191.54
2012D 3-Feb-15 3193.27
2012D 4-Mar-15 3193.23
2012D 7-Apr-15 3193.27
2012D 4-May-15 3193.43
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2012D 2-Jun-15 3193.42
2012D 6-Jul-15 3192.98
2012D 5-Aug-15 3193
2012D 3-Sep-15 3193.18
2012D 8-Oct-15 3192.82
2012D 5-Nov-15 3192.74
2012D 3-Dec-15 3193.05
2013D 4-Oct-11 3164.58
2013D 8-Nov-11 3164.52
2013D 6-Dec-11 3164.24
2014A 11-May-12 3161.97
2014A 7-Jun-12 3161.98
2014A 5-Jul-12 3161.8
2014A 7-Aug-12 3161.23
2014A 4-Sep-12 3161.17
2014A 3-Oct-12 3160.91
2014A 7-Dec-12 3161.1
2014A 7-Jan-13 3161.42
2014A 4-Feb-13 3161.76
2014A 1-Mar-13 3162.1
2014A 2-Apr-13 3161.85
2014A 1-May-13 3161.11
2014A 3-Jun-13 3163.68
2014A 9-Jul-13 3163.25
2014A 6-Aug-13 3163.05
2014A 4-Sep-13 3162.57
2014A 2-Oct-13 3162.6
2014A 6-Nov-13 3162.98
2014A 4-Dec-13 3162.84
2014A 7-Jan-14 3163.23
2014A 4-Feb-14 3162.87
2014A 4-Mar-14 3163.15
2014A 2-Apr-14 3163.92
2014A 5-May-14 3164.09
2014A 3-Jun-14 3164.49
2014A 9-Jul-14 3164.01
2014A 5-Aug-14 3163.27
2014A 8-Oct-14 3163.52
2014A 7-Jan-15 3161.26
2014A 3-Feb-15 3163.02
2014A 4-Mar-15 3162.73
2014A 7-Apr-15 3162.88
2014A 4-May-15 3162.78
2014A 2-Jun-15 3162.78
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2014A 6-Jul-15 3162.69
2014A 5-Aug-15 3162.29
2014A 3-Sep-15 3161.99
2014A 8-Oct-15 3161.93
2014A 5-Nov-15 3161.96
2014A 9-Dec-15 3161.95
2014D 4-Oct-11 3164.49
2014D 8-Nov-11 3164.47
2014D 6-Dec-11 3164.23
2014D 9-Jan-12 3163.48
2014D 7-Feb-12 3162.63
2014D 8-Mar-12 3162.27
2014D 5-Apr-12 3162.14
2015A 11-May-12 3161.92
2015A 7-Jun-12 3161.92
2015A 5-Jul-12 3161.76
2015A 7-Aug-12 3161.19
2015A 4-Sep-12 3161.05
2015A 3-Oct-12 3160.86
2015A 7-Dec-12 3161.04
2015A 7-Jan-13 3161.35
2015A 4-Feb-13 3161.66
2015A 1-Mar-13 3162.03
2015A 2-Apr-13 3161.78
2015A 1-May-13 3162.04
2015A 3-Jun-13 3163.58
2015A 9-Jul-13 3163.19
2015A 6-Aug-13 3163
2015A 4-Sep-13 3162.51
2015A 2-Oct-13 3162.54
2015A 6-Nov-13 3162.93
2015A 4-Dec-13 3162.79
2015A 7-Jan-14 3163.19
2015A 4-Feb-14 3162.81
2015A 4-Mar-14 3163.1
2015A 2-Apr-14 3163.86
2015A 5-May-14 3164.02
2015A 3-Jun-14 3164.43
2015A 9-Jul-14 3163.95
2015A 5-Aug-14 3163.22
2015A 8-Oct-14 3163.45
2015A 7-Jan-15 3161.22
2015A 3-Feb-15 3162.97
2015A 4-Mar-15 3162.69
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2015A 7-Apr-15 3162.82
2015A 4-May-15 3162.72
2015A 2-Jun-15 3162.71
2015A 6-Jul-15 3162.62
2015A 5-Aug-15 3162.24
2015A 3-Sep-15 3161.93
2015A 8-Oct-15 3161.87
2015A 5-Nov-15 3161.9
2015A 9-Dec-15 3161.89
2015D 4-Oct-11 3164.5
2015D 8-Nov-11 3164.4
2015D 6-Dec-11 3164.23
2015D 9-Jan-12 3163.44
2015D 7-Feb-12 3162.58
2015D 8-Mar-12 3162.22
2015D 5-Apr-12 3162.11
2016D 4-Oct-11 3164.33
2016D 8-Nov-11 3164.35
2016D 6-Dec-11 3164.04
2017A 10-May-12 3163.51
2017A 7-Jun-12 3163.53
2017A 5-Jul-12 3163.33
2017A 6-Aug-12 3163.22
2017A 3-Sep-12 3162.92
2017A 3-Oct-12 3163.55
2017A 6-Dec-12 3163.42
2017A 7-Jan-13 3163.52
2017A 4-Feb-13 3163.54
2017A 1-Mar-13 3163.6
2017A 2-Apr-13 3163.53
2017A 1-May-13 3163.5
2017A 3-Jun-13 3163.88
2017A 9-Jul-13 3163.94
2017A 6-Aug-13 3163.73
2017A 4-Sep-13 3163.59
2017A 1-Oct-13 3163.54
2017A 5-Nov-13 3163.65
2017A 3-Dec-13 3163.64
2017A 7-Jan-14 3163.72
2017A 4-Feb-14 3163.67
2017A 4-Mar-14 3163.78
2017A 2-Apr-14 3164.02
2017A 5-May-14 3163.99
2017A 3-Jun-14 3164.05
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2017A 1-Jul-14 3163.92
2017A 5-Aug-14 3163.71
2017A 7-Oct-14 3163.66
2017A 7-Jan-15 3161.96
2017A 3-Feb-15 3163.57
2017A 3-Mar-15 3163.52
2017A 7-Apr-15 3163.52
2017A 4-May-15 3163.49
2017A 2-Jun-15 3163.46
2017A 6-Jul-15 3163.44
2017A 5-Aug-15 3163.53
2017A 3-Sep-15 3163.42
2017A 8-Oct-15 3163.45
2017A 5-Nov-15 3163.47
2017A 3-Dec-15 3163.41
2017D 3-Oct-11 3165.08
2017D 8-Nov-11 3164.96
2017D 6-Dec-11 3164.83
2017D 5-Jan-12 3164.75
2017D 6-Feb-12 3163.71
2017D 8-Mar-12 3163.64
2017D 4-Apr-12 3163.55
2018D 3-Oct-11 3223.79
2018D 8-Nov-11 3224.43
2018D 6-Dec-11 3223.71
2018D 9-Jan-12 3223.6
2018D 9-Mar-12 3223.07
2018D 5-Apr-12 3222.88
2018D 11-May-12 3222.37
2018D 7-Jun-12 3222.35
2018D 5-Jul-12 3222.29
2018D 6-Aug-12 3222.16
2018D 4-Sep-12 3221.99
2018D 3-Oct-12 3221.51
2018D 6-Dec-12 3221.27
2018D 6-Jan-13 3221.17
2018D 4-Feb-13 3221.01
2018D 1-Mar-13 3220.74
2018D 2-Apr-13 3220.46
2018D 2-May-13 3220.53
2018D 3-Jun-13 3220.7
2018D 9-Jul-13 3220.53
2018D 6-Aug-13 3220.55
2018D 4-Sep-13 3220.47
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2018D 2-Oct-13 3220.52
2018D 6-Nov-13 3221
2018D 3-Dec-13 3221.02
2018D 7-Jan-14 3220.8
2018D 4-Feb-14 3220.6
2018D 4-Mar-14 3220.74
2018D 2-Apr-14 3221.12
2018D 2-May-14 3220.86
2018D 3-Jun-14 3220.93
2018D 1-Jul-14 3220.47
2018D 5-Aug-14 3220.27
2018D 7-Oct-14 3220.26
2018D 5-Jan-15 3220
2018D 3-Feb-15 3220.03
2018D 5-Mar-15 3219.75
2018D 7-Apr-15 3219.89
2018D 4-May-15 3219.65
2018D 2-Jun-15 3219.54
2018D 6-Jul-15 3219.21
2018D 5-Aug-15 3219.1
2018D 3-Sep-15 3219.14
2018D 7-Oct-15 3219.02
2018D 5-Nov-15 3218.97
2018D 9-Dec-15 3219
2020A 9-Jan-12 3160.51
2020A 7-Feb-12 3159.05
2020A 2-Mar-12 3158.6
2020A 5-Apr-12 3158.53
2020A 11-May-12 3158.1
2020A 7-Jun-12 3156.93
2020A 5-Jul-12 3156.7
2020A 7-Aug-12 3156.56
2020A 4-Sep-12 3156.42
2020A 3-Oct-12 3156.37
2020A 7-Dec-12 3157.6
2020A 7-Jan-13 3156.56
2020A 4-Feb-13 3157.86
2020A 1-Mar-13 3156.83
2020A 2-Apr-13 3156.69
2020A 1-May-13 3156.81
2020A 3-Jun-13 3158.26
2020A 9-Jul-13 3158.3
2020A 6-Aug-13 3158.2
2020A 4-Sep-13 3157.53
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2020A 2-Oct-13 3157.47
2020A 6-Nov-13 3157.91
2020A 7-Jan-14 3158.6
2020A 4-Feb-14 3157.35
2020A 4-Mar-14 3158.31
2020A 2-Apr-14 3159.03
2020A 5-May-14 3160.07
2020A 3-Jun-14 3159.74
2020A 9-Jul-14 3159.42
2020A 5-Aug-14 3158.36
2020A 8-Oct-14 3159.5
2020A 7-Jan-15 3156.21
2020A 3-Feb-15 3158.02
2020A 4-Mar-15 3157.68
2020A 7-Apr-15 3157.75
2020A 4-May-15 3157.65
2020A 2-Jun-15 3157.42
2020A 6-Jul-15 3157.56
2020A 5-Aug-15 3157.18
2020A 3-Sep-15 3156.8
2020A 8-Oct-15 3156.74
2020A 5-Nov-15 3156.81
2020A 9-Dec-15 3156.77
2021D 9-Jan-12 3161.37
2021D 7-Feb-12 3160.38
2021D 2-Mar-12 3160.1
2021D 5-Apr-12 3159.99
2021D 11-May-12 3159.31
2021D 7-Jun-12 3159.45
2021D 5-Jul-12 3159.24
2021D 7-Aug-12 3158.82
2021D 4-Sep-12 3158.59
2021D 3-Oct-12 3158.21
2021D 10-Apr-13
2022D 3-Sep-12 3227.9823
2022D 3-Oct-12 3228.3423
2022D 6-Dec-12 3228.1923
2022D 6-Jan-13 3228.4023
2022D 4-Feb-13 3228.4723
2022D 1-Mar-13 3228.0323
2022D 2-Apr-13 3228.1323
2022D 1-May-13 3227.8823
2022D 3-Jun-13 3228.58
2022D 8-Jul-13 3228.34
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2022D 6-Aug-13 3228.25
2022D 4-Sep-13 3228.18
2022D 1-Oct-13 3228.38
2022D 5-Nov-13 3228.24
2022D 3-Dec-13 3228.49
2022D 7-Jan-14 3228.3723
2022D 4-Feb-14 3227.93
2022D 4-Mar-14 3228.48
2022D 2-Apr-14 3228.55
2022D 2-May-14 3228.17
2022D 3-Jun-14 3228.47
2022D 1-Jul-14 3228.12
2022D 5-Aug-14 3228.22
2022D 7-Oct-14 3228.29
2022D 5-Jan-15 3228.27
2022D 3-Feb-15 3228.37
2022D 3-Mar-15 3228.28
2022D 7-Apr-15 3228.4
2022D 4-May-15 3228.35
2022D 2-Jun-15 3228.45
2022D 6-Jul-15 3228.08
2022D 5-Aug-15 3228.35
2022D 3-Sep-15 3228.08
2022D 7-Oct-15 3228.26
2022D 5-Nov-15 3228.39
2022D 3-Dec-15 3228.17
2023D 3-Sep-12 3227.9058
2023D 3-Oct-12 3227.6758
2023D 7-Nov-12 3228.0958
2023D 6-Dec-12 3227.7258
2023D 6-Jan-13 3228.0158
2023D 7-Feb-13 3227.6858
2023D 1-Mar-13 3227.4658
2023D 2-Apr-13 3227.5958
2023D 1-May-13 3227.1258
2023D 3-Jun-13 3227.76
2023D 8-Jul-13 3227.62
2023D 6-Aug-13 3227.48
2023D 4-Sep-13 3227.4
2023D 1-Oct-13 3227.54
2023D 5-Nov-13 3227.47
2023D 3-Dec-13 3227.59
2023D 7-Jan-14 3227.5058
2023D 4-Feb-14 3226.97
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2023D 4-Mar-14 3227.52
2023D 2-Apr-14 3227.5
2023D 5-May-14 3227.57
2023D 3-Jun-14 3227.5
2023D 1-Jul-14 3227.03
2023D 5-Aug-14 3227.2
2023D 7-Oct-14 3227.14
2023D 5-Jan-15 3227.49
2023D 3-Feb-15 3227.15
2023D 3-Mar-15 3224.35
2023D 7-Apr-15 3227.08
2023D 4-May-15 3226.99
2023D 2-Jun-15 3227.04
2023D 6-Jul-15 3180.1
2023D 5-Aug-15 3226.78
2023D 3-Sep-15 3226.77
2023D 7-Oct-15 3226.56
2023D 5-Nov-15 3226.53
2023D 3-Dec-15 3226.39
2024D 3-Sep-12 3224.6712
2024D 3-Oct-12 3224.5212
2024D 7-Nov-12 3225.0412
2024D 6-Dec-12 3224.7212
2024D 6-Jan-13 3225.1612
2024D 4-Feb-13 3225.2212
2024D 1-Mar-13 3224.8512
2024D 2-Apr-13 3225.0212
2024D 1-May-13 3224.6712
2025D 3-Sep-12 3218.834
2025D 3-Oct-12 3218.704
2025D 7-Nov-12 3219.214
2025D 6-Dec-12 3218.984
2025D 4-Feb-13 3219.344
2025D 1-Mar-13 3218.934
2025D 2-Apr-13 3219.044
2025D 1-May-13 3218.754
2025D 3-Jun-13 3219.45
2025D 8-Jul-13 3219.14
2025D 6-Aug-13 3218.71
2025D 4-Sep-13 3218.52
2025D 1-Oct-13 3218.6
2025D 5-Nov-13 3218.43
2025D 3-Dec-13 3218.77
2025D 7-Jan-14 3218.844
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2025D 4-Mar-14 3219.09
2025D 2-Apr-14 3219.21
2025D 5-May-14 3219.26
2025D 3-Jun-14 3219.24
2025D 1-Jul-14 3218.83
2025D 5-Aug-14 3219.01
2025D 7-Oct-14 3218.87
2025D 5-Jan-15 3218.62
2025D 3-Feb-15 3218.3
2025D 3-Mar-15 3218.1
2025D 7-Apr-15 3218.15
2025D 4-May-15 3217.97
2025D 2-Jun-15 3218.01
2025D 6-Jul-15 3217.54
2025D 5-Aug-15 3217.67
2025D 3-Sep-15 3217.65
2025D 7-Oct-15 3217.36
2025D 5-Nov-15 3217.39
2025D 3-Dec-15 3217.14
2026D 3-Sep-12 3218.8412
2026D 3-Oct-12 3218.8512
2026D 7-Nov-12 3219.1812
2026D 6-Dec-12 3218.9912
2026D 4-Feb-13 3219.3512
2026D 1-Mar-13 3219.0012
2026D 2-Apr-13 3219.1112
2026D 1-May-13 3218.9012
2026D 3-Jun-13 3219.52
2026D 8-Jul-13 3218.55
2026D 6-Aug-13 3218.06
2026D 4-Sep-13 3217.63
2026D 1-Oct-13 3217.58
2026D 5-Nov-13 3217.69
2026D 3-Dec-13 3218.33
2026D 7-Jan-14 3218.47
2026D 4-Feb-14 3218.23
2026D 4-Mar-14 3218.83
2026D 2-Apr-14 3218.92
2026D 5-May-14 3218.96
2026D 3-Jun-14 3218.96
2026D 1-Jul-14 3218.64
2026D 5-Aug-14 3218.81
2026D 7-Oct-14 3217.95
2026D 5-Jan-15 3217.06
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2026D 3-Feb-15 3216.8
2026D 3-Mar-15 3216.51
2026D 7-Apr-15 3216.42
2026D 4-May-15 3216.19
2026D 2-Jun-15 3216.21
2026D 6-Jul-15 3215.74
2026D 5-Aug-15 3215.8
2026D 3-Sep-15 3215.74
2026D 7-Oct-15 3215.41
2026D 5-Nov-15 3215.41
2026D 3-Dec-15 3215.14
2027D 4-Feb-13 3160.02
2027D 1-Mar-13 3160.16
2027D 2-Apr-13 3159.68
2027D 1-May-13 3159.62
2027D 3-Jun-13 3160.98
2027D 9-Jul-13 3160.63
2027D 6-Aug-13 3160.77
2027D 4-Sep-13 3160.34
2027D 2-Oct-13 3160.66
2027D 6-Nov-13 3161.23
2027D 4-Dec-13 3160.71
2027D 7-Jan-14 3161.09
2027D 4-Feb-14 3160.45
2027D 4-Mar-14 3161.39
2027D 2-Apr-14 3162.01
2027D 5-May-14 3162.34
2027D 3-Jun-14 3162.41
2027D 9-Jul-14 3160.78
2027D 5-Aug-14 3160.7
2027D 8-Oct-14 3146.5
2027D 5-Jan-15 3159.06
2027D 3-Feb-15 3161.15
2027D 4-Mar-15 3160.37
2027D 7-Apr-15
2027D 5-May-15 3159.98
2027D 2-Jun-15 3160.02
2027D 1-Jul-15
2027D 5-Aug-15 3159.97
2027D 3-Sep-15
2027D 8-Oct-15 3159.58
2027D 5-Nov-15 3167.82
2027D 9-Dec-15 3159.22
2028A 4-Feb-13 3161.2
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2028A 1-Mar-13 3161.5
2028A 2-Apr-13 3161.28
2028A 1-May-13 3161.48
2028A 3-Jun-13 3162.97
2028A 9-Jul-13 3162.68
2028A 6-Aug-13 3162.5
2028A 4-Sep-13 3161.97
2028A 2-Oct-13 3161.98
2028A 6-Nov-13 3162.36
2028A 4-Dec-13 3162.22
2028A 7-Jan-14 3162.7
2028A 4-Feb-14 3162.21
2028A 4-Mar-14 3162.59
2028A 2-Apr-14 3163.32
2028A 5-May-14 3163.54
2028A 3-Jun-14 3163.93
2028A 9-Jul-14 3163.47
2028A 5-Aug-14 3162.71
2028A 7-Oct-14 3162.89
2028A 5-Jan-15 3160.62
2028A 3-Feb-15 3161.79
2028A 4-Mar-15 3162.12
2028A 1-Apr-15
2028A 5-May-15 3162.14
2028A 2-Jun-15 3162.12
2028A 5-Aug-15 3161.67
2028A 4-Sep-15
2028A 8-Oct-15 3161.33
2028A 5-Nov-15 3161.33
2028A 9-Dec-15 3161.32
2029D 4-Feb-13 3160.09
2029D 1-Mar-13 3160.27
2029D 2-Apr-13 3159.91
2029D 1-May-13 3160.01
2029D 3-Jun-13 3161.31
2029D 9-Jul-13 3161.23
2029D 6-Aug-13 3161.42
2029D 4-Sep-13 3161.1
2029D 2-Oct-13 3161.3
2029D 6-Nov-13 3161.69
2029D 4-Dec-13 3161.39
2029D 7-Jan-14 3161.47
2029D 4-Feb-14 3161.16
2029D 4-Mar-14 3161.49
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2029D 2-Apr-14 3162.25
2029D 5-May-14 3162.64
2029D 3-Jun-14 3162.72
2029D 9-Jul-14 3161.88
2029D 5-Aug-14 3161.56
2029D 8-Oct-14 3161.81
2029D 5-Jan-15 3159.94
2029D 3-Feb-15 3161.73
2029D 4-Mar-15 3161.35
2029D 7-Apr-15 3161.34
2029D 4-May-15 3161.18
2029D 2-Jun-15 3161.13
2029D 6-Jul-15 3161.1
2029D 5-Aug-15 3160.88
2029D 3-Sep-15 3160.68
2029D 8-Oct-15 3160.56
2029D 5-Nov-15 3160.61
2029D 9-Dec-15 3160.41
2030A 4-Feb-13 3160.18
2030A 1-Mar-13 3160.54
2030A 2-Apr-13 3160.31
2030A 1-May-13 3160.51
2030A 3-Jun-13 3161.95
2030A 9-Jul-13 3161.78
2030A 6-Aug-13 3161.69
2030A 4-Sep-13 3161.16
2030A 2-Oct-13 3161.14
2030A 6-Nov-13 3161.54
2030A 4-Dec-13 3161.39
2030A 4-Feb-14 3161.33
2030A 4-Mar-14 3161.77
2030A 2-Apr-14 3162.46
2030A 5-May-14 3162.64
2030A 3-Jun-14 3163.02
2030A 9-Jul-14 3162.62
2030A 5-Aug-14 3161.82
2030A 8-Oct-14 3162.01
2030A 5-Jan-15 3159.8
2030A 3-Feb-15 3161.59
2030A 3-Mar-15 3161.26
2030A 7-Apr-15 3161.37
2030A 4-May-15 3161.27
2030A 2-Jun-15 3161.22
2030A 6-Jul-15 3161.19
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2030A 5-Aug-15 3160.82
2030A 3-Sep-15 3160.52
2030A 8-Oct-15 3160.45
2030A 5-Nov-15 3160.5
2030A 9-Dec-15 3160.48
2031D 8-Jul-13 3262.52
2031D 6-Aug-13 3262.26
2031D 4-Sep-13 3262.5
2031D 1-Oct-13 3262.44
2031D 5-Nov-13 3262.27
2031D 3-Dec-13 3262.22
2031D 7-Jan-14 3262.15
2031D 4-Feb-14 3261.54
2031D 4-Mar-14 3261.96
2031D 2-Apr-14 3262
2031D 5-May-14 3262.11
2031D 3-Jun-14 3262.2
2031D 1-Jul-14 3261.83
2031D 5-Aug-14 3262.02
2031D 7-Oct-14 3261.75
2031D 5-Jan-15 3261.95
2031D 3-Feb-15 3261.55
2031D 3-Mar-15 3261.38
2031D 7-Apr-15 3261.41
2031D 4-May-15 3261.31
2031D 2-Jun-15 3261.36
2031D 6-Jul-15 3260.95
2031D 5-Aug-15 3261.17
2031D 3-Sep-15 3261.14
2031D 7-Oct-15 3261.07
2031D 5-Nov-15 3261.07
2031D 3-Dec-15 3260.97
2032D 8-Jul-13 3235.42
2032D 6-Aug-13 3234.98
2032D 4-Sep-13 3234.59
2032D 1-Oct-13 3234.47
2032D 5-Nov-13 3233.41
2032D 3-Dec-13 3234.07
2032D 7-Jan-14 3233.88
2032D 4-Feb-14 3233.46
2032D 4-Mar-14 3234.09
2032D 2-Apr-14 3234.26
2032D 5-May-14 3234.41
2032D 3-Jun-14 3234.47
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2032D 1-Jul-14 3234.06
2032D 5-Aug-14 3234.37
2032D 7-Oct-14 3234.6
2032D 5-Jan-15 3233.94
2032D 3-Feb-15 3233.46
2032D 3-Mar-15 3233.14
2032D 7-Apr-15 3232.98
2032D 4-May-15 3232.66
2032D 2-Jun-15 3232.6
2032D 6-Jul-15 3231.98
2032D 5-Aug-15 3232.04
2032D 3-Sep-15 3231.94
2032D 7-Oct-15 3231.53
2032D 5-Nov-15 3196.41
2032D 3-Dec-15 3196.06
2033D 8-Jul-13 3223.44
2033D 4-Sep-13 3221.47
2033D 1-Oct-13 3220.96
2033D 5-Nov-13 3220.47
2033D 3-Dec-13 3221.67
2033D 7-Jan-14 3222.52
2033D 4-Feb-14 3222.4
2033D 4-Mar-14 3223.24
2033D 2-Apr-14 3223.4
2033D 5-May-14 3223.63
2033D 3-Jun-14 3223.74
2033D 1-Jul-14 3223.35
2033D 5-Aug-14 3223.76
2033D 7-Oct-14 3222.49
2033D 5-Jan-15 3220.41
2033D 3-Feb-15 3219.6
2033D 3-Mar-15 3219.08
2033D 7-Apr-15 3218.7
2033D 4-May-15 3218.39
2033D 2-Jun-15 3218.18
2033D 6-Jul-15 3217.58
2033D 5-Aug-15 3217.42
2033D 3-Sep-15 3217.09
2033D 7-Oct-15 3216.8
2033D 5-Nov-15 3216.5
2033D 3-Dec-15 3216.26
2034D 3-Jun-14 3150.23
2034D 1-Jul-14 3144.07
2034D 7-Oct-14 3143.49
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2035A 3-Jun-14 3166.22
2035A 9-Jul-14 3175.08
2035A 7-Oct-14 3165.06
2036D 9-Jul-14 3145.37
2036D 7-Oct-14 3145.27
2037D 3-Jun-14 3149.69
2037D 9-Jul-14 3143.28
2037D 7-Oct-14 3142.36
2038A 3-Jun-14 3165.38
2038A 9-Jul-14 3164.03
2038A 7-Oct-14 3164.03
350D 1-Jul-81
350D 1-Jan-84 3164.56
350D 1-Feb-84 3160.31
350D 1-Mar-84 3160.61
350D 1-Apr-84 3162.16
350D 1-May-84 3161.98
350D 1-Jun-84 3161.56
350D 1-Jul-84 3161.24
350D 1-Aug-84 3161.06
350D 1-Sep-84 3160.74
350D 1-Oct-84 3161.33
350D 1-Nov-84 3160.66
350D 1-Dec-84 3160.63
350D 1-Jan-85 3160.76
350D 1-Feb-85 3161.38
350D 1-Mar-85 3161.42
350D 1-Apr-85 3161.97
350D 1-May-85 3162.13
350D 1-Jun-85 3161.75
350D 1-Jul-85 3162.1
350D 1-Aug-85 3162.37
350D 1-Sep-85 3163.02
350D 1-Oct-85 3162.28
350D 1-Nov-85 3162.99
350D 1-Dec-85 3163.05
350D 6-Jan-86 3163.69
350D 6-Feb-86 3163.56
350D 3-Mar-86 3163.62
350D 3-Apr-86 3163.9
350D 2-May-86 3163.98
350D 18-Jun-86 3164
350D 2-Jul-86 3163.69
350D 4-Aug-86 3163.7
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350D 2-Sep-86 3163.45
350D 7-Oct-86 3163.33
350D 5-Nov-86 3163.66
350D 1-Dec-86 3163.15
350D 5-Jan-87 3163.49
350D 2-Feb-87 3163.36
350D 3-Mar-87 3163.21
350D 7-Apr-87 3163.15
350D 5-May-87 3162.8
350D 2-Jun-87 3162.29
350D 8-Jul-87 3162.64
350D 6-Aug-87 3162.27
350D 3-Sep-87 3162.61
350D 2-Oct-87 3162.4
350D 3-Nov-87 3162.38
350D 7-Dec-87 3162.78
350D 5-Jan-88 3162.17
350D 1-Feb-88 3162.48
350D 2-Mar-88 3162.43
350D 5-Apr-88 3162.37
350D 11-May-88 3162.41
350D 8-Jun-88 3162.68
350D 5-Jul-88 3162.63
350D 5-Aug-88 3162.5
350D 2-Sep-88 3161.89
350D 3-Oct-88 3161.89
350D 2-Nov-88 3161.91
350D 7-Dec-88 3161.88
350D 6-Jan-89 3162.98
350D 5-Apr-89 3162.78
350D 10-May-89 3163.63
350D 1-Jun-89 3161.72
350D 5-Jul-89 3163.16
350D 2-Aug-89 3163.47
350D 7-Sep-89 3163
350D 4-Oct-89 3163.46
350D 10-Nov-89 3163.83
350D 1-Dec-89 3162.92
350D 4-Jan-90 3163.9
350D 6-Feb-90 3164.11
350D 2-Mar-90 3163.74
350D 2-Apr-90 3163.88
350D 2-May-90 3164.09
350D 5-Jun-90 3164.37
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350D 5-Jul-90 3163.96
350D 6-Aug-90 3164.02
350D 6-Sep-90 3163.88
350D 4-Oct-90 3164.29
350D 6-Nov-90 3163.67
350D 5-Dec-90 3164.21
350D 4-Jan-91 3164.69
350D 4-Feb-91 3164.53
350D 5-Mar-91 3165.39
350D 2-Apr-91 3165.07
350D 1-May-91 3164.82
350D 6-Jun-91 3164.66
350D 2-Jul-91 3164.76
350D 5-Aug-91 3165.33
350D 4-Sep-91 3164.83
350D 2-Oct-91 3164.98
350D 1-Nov-91 3164.58
350D 10-Dec-91 3165.76
350D 7-Jan-92 3165.72
350D 5-Feb-92 3165.77
350D 2-Mar-92 3166.1
350D 7-Apr-92 3166.14
350D 1-May-92 3166.1
350D 3-Jun-92 3164.83
350D 6-Jul-92 3165.16
350D 5-Aug-92 3164.93
350D 2-Sep-92 3164.87
350D 1-Oct-92 3164.96
350D 2-Nov-92 3165.65
350D 2-Dec-92 3165.68
350D 6-Jan-93 3165.52
350D 3-Feb-93 3165.37
350D 1-Mar-93 3165.83
350D 2-Apr-93 3166.35
350D 26-Apr-93 3166.48
350D 4-Jun-93 3165.38
350D 2-Jul-93 3165.76
350D 3-Aug-93 3164.71
350D 8-Sep-93 3165.53
350D 4-Oct-93 3165.63
350D 4-Nov-93 3165.3
350D 6-Dec-93 3165.21
350D 6-Jan-94 3164.41
350D 8-Mar-94 3164.73
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350D 5-Apr-94 3165.03
350D 2-May-94 3165.41
350D 31-May-94 3165.8
350D 12-Jul-94 3164.7
350D 3-Aug-94 3164.47
350D 8-Sep-94 3165.83
350D 3-Oct-94 3164.4
350D 7-Nov-94 3164.32
350D 7-Dec-94 3164.35
350D 9-Jan-95 3165.06
350D 1-Mar-95 3164.18
350D 4-May-95 3165.48
350D 5-Jun-95 3165.33
350D 3-Jul-95 3165.34
350D 2-Aug-95 3165.33
350D 1-Sep-95 3164.94
350D 3-Oct-95 3165.34
350D 10-Nov-95 3166.66
350D 4-Dec-95 3167.43
350D 2-Jan-96 3166.15
350D 9-May-96 3168.16
350D 4-Jun-96 3166.06
350D 8-Jul-96 3165.43
350D 6-Aug-96 3165.62
350D 9-Sep-96 3165.59
350D 2-Oct-96 3164.97
350D 11-Nov-96 3165.46
350D 3-Dec-96 3166.18
350D 2-Jan-97 3165.73
350D 5-Feb-97 3165.93
350D 4-Mar-97 3166.33
350D 2-Apr-97 3165.68
350D 1-May-97 3167.1
350D 3-Jun-97 3165.88
350D 8-Jul-97 3166.58
350D 6-Aug-97 3166.49
350D 2-Sep-97 3166.58
350D 6-Oct-97 3167.07
350D 3-Nov-97 3167.33
350D 8-Dec-97 3168.15
350D 7-Jan-98 3167.56
350D 9-Feb-98 3167.53
350D 6-Mar-98 3167.68
350D 2-Apr-98 3167.92
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350D 6-May-98 3167.43
350D 3-Jun-98 3167.13
350D 7-Jul-98 3167.35
350D 11-Aug-98 3167.21
350D 3-Sep-98 3167.38
350D 9-Oct-98 3166.83
350D 10-Nov-98 3167.63
350D 2-Dec-98 3167.93
350D 3-Feb-99 3168.08
350D 2-Mar-99 3167.28
350D 5-Apr-99 3167.87
350D 5-May-99 3167.83
350D 2-Jun-99 3168.03
350D 16-Jul-99 3167.73
350D 2-Aug-99 3167.53
350D 8-Sep-99 3167.58
350D 30-Sep-99 3167.83
350D 2-Dec-99 3168.6
350D 6-Jan-00 3168.15
350D 2-Feb-00 3168.38
350D 8-Mar-00 3168.13
350D 5-Apr-00 3168.53
350D 3-May-00 3168.17
350D 8-Jun-00 3168.23
350D 3-Jul-00 3168.03
350D 7-Aug-00 3167.6
350D 7-Sep-00 3167.17
350D 4-Oct-00 3167.53
350D 3-Nov-00 3167.23
350D 7-Dec-00 3167.15
350D 3-Jan-01 3166.85
350D 6-Feb-01 3167.18
350D 1-Mar-01 3167.8
350D 2-Apr-01 3168.03
350D 8-May-01 3167.18
350D 11-Jun-01 3167.39
350D 4-Jul-01 3167.23
350D 2-Aug-01 3167.03
350D 5-Sep-01 3167.53
350D 8-Oct-01 3167.73
350D 5-Nov-01 3167.63
350D 4-Dec-01 3167.93
350D 7-Jan-02 3167.83
350D 6-Feb-02 3167.8
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350D 7-Mar-02 3168.1
350D 4-Apr-02 3167.88
350D 30-May-02 3168.03
350D 9-Jul-02 3167.29
350D 5-Aug-02 3167.58
350D 10-Sep-02 3167.19
350D 1-Oct-02 3167.43
350D 3-Dec-02 3167.7
350D 7-Jan-03 3167.88
350D 5-Mar-03 3168.91
350D 21-Apr-03 3168.32
350D 7-May-03 3168.38
350D 4-Jun-03 3167.99
350D 7-Jul-03 3168.07
350D 1-Oct-03 3167.55
350D 2-Dec-03 3167.58
350D 2-Feb-04 3167.8
350D 3-Mar-04 3167.7
350D 5-May-04 3168.5
350D 8-Jul-04 3168.1
350D 5-Aug-04 3168.03
350D 6-Oct-04 3168.23
350D 8-Dec-04 3168.99
350D 10-Jan-05 3168.2
350D 3-Mar-05 3168.28
350D 5-May-05 3168.63
350D 15-Jun-05 3168.55
350D 7-Jul-05 3168.6
350D 1-Aug-05 3168.03
350D 17-Oct-05 3167.99
350D 7-Dec-05 3167.6
350D 10-Jan-06 3167.9
350D 9-Feb-06 3167.03
350D 6-Mar-06 3167.13
350D 13-Apr-06 3167.39
350D 4-May-06 3166.83
350D 4-Jul-06 3166.6
350D 9-Aug-06 3168.1
350D 5-Sep-06 3167.19
350D 6-Oct-06 3167.48
350D 3-Nov-06 3167.83
350D 6-Dec-06 3167
350D 9-Jan-07 3167.5
350D 8-Feb-07 3167.6
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350D 8-Mar-07 3168.07
350D 3-Apr-07 3166.7
350D 3-May-07 3169.33
350D 5-Jun-07 3169
350D 9-Jul-07 3168.03
350D 8-Aug-07 3167.83
350D 3-Sep-07 3167.7
350D 2-Oct-07 3167.57
350D 6-Nov-07 3167.34
350D 3-Dec-07 3167.49
350D 8-Jan-08 3168.38
350D 4-Feb-08 3167.58
350D 1-Mar-08 3168.43
350D 17-Apr-08 3168.53
350D 9-May-08 3168.03
350D 12-Jul-08 3167.14
350D 14-Jul-08 3167.58
350D 5-Aug-08 3168.33
350D 4-Sep-08 3167.14
350D 29-Sep-08 3167.4
350D 4-Nov-08 3169.22
350D 17-Dec-08 3168.58
350D 8-Jan-09 3169.48
350D 9-Feb-09 3170.35
350D 10-Mar-09 3168.83
350D 1-Apr-09 3169.2
350D 13-May-09 3168.38
350D 6-Jul-09 3169.59
350D 4-Aug-09 3168.67
350D 31-Aug-09 3168.8
350D 15-Oct-09 3168.63
350D 9-Nov-09 3167.6
350D 1-Dec-09 3168.92
350D 2-Dec-09 3168.53
350D 12-Jan-10 3168.55
350D 2-Feb-10 3169.38
350D 8-Feb-10 3168.47
350D 3-Mar-10 3168.7
350D 6-Apr-10 3168.54
350D 4-May-10 3168.61
350D 1-Jun-10 3167.77
350D 6-Jul-10 3167.86
350D 1-Sep-10 3167.56
350D 5-Oct-10 3168.19
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350D 2-Nov-10 3167.87
350D 4-Jan-11 3168.02
350D 1-Feb-11 3167.79
350D 7-Mar-11 3168.38
350D 6-Apr-11 3168.4
350D 2-May-11 3168.35
350D 2-Jun-11 3167.91
350D 5-Jul-11 3168.06
350D 1-Aug-11 3168.01
350D 1-Sep-11 3167.85
350D 3-Oct-11 3167.66
350D 7-Nov-11 3169.66
350D 5-Dec-11 3169.77
350D 5-Jan-12 3170.01
350D 6-Feb-12 3169.87
350D 8-Mar-12 3169.8
350D 4-Apr-12 3169.62
350D 10-May-12 3169.51
350D 7-Jun-12 3170.33
350D 5-Jul-12 3170.14
350D 6-Aug-12 3170
350D 3-Sep-12 3169.74
350D 3-Oct-12 3174.96
350D 7-Nov-12 3169.95
350D 6-Dec-12 3169.88
350D 7-Jan-13 3170.4
350D 4-Feb-13 3169.95
350D 1-Mar-13 3171.17
350D 2-Apr-13 3171.38
350D 1-May-13 3169.9
350D 3-Jun-13 3171.52
350D 9-Jul-13 3170.01
350D 6-Aug-13 3170
350D 4-Sep-13 3170.48
350D 1-Oct-13 3171.54
350D 5-Nov-13 3164.16
350D 7-Jan-14 3165.4
350D 2-May-14 3166.08
350D 3-Jun-14 3167.81
350D 1-Jul-14 3168.29
350D 5-Aug-14 3168.95
350D 7-Oct-14 3168.58
350D 5-Jan-15 3169.12
350D 3-Feb-15 3177.83
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350D 5-Mar-15
350D 7-Apr-15
350D 4-May-15 3165.82
350D 2-Jun-15 3164.59
350D 6-Jul-15 3164.8
350D 5-Aug-15 3166.3
350D 3-Sep-15 3164.95
350D 7-Oct-15
350D 5-Nov-15
350D 3-Dec-15
351D 1-Jul-81
351D 1-Jan-84 3153.49
351D 1-Feb-84 3153.66
351D 1-Mar-84 3153.69
351D 1-Apr-84 3154.39
351D 1-May-84 3154.06
351D 1-Jun-84 3153.03
351D 1-Aug-84 3153.21
351D 1-Sep-84 3152.87
351D 1-Oct-84 3152.96
351D 1-Nov-84 3153.74
351D 1-Dec-84 3153.92
351D 1-Jan-85 3154.39
351D 1-Feb-85 3154.6
351D 1-Mar-85 3154.82
351D 1-Apr-85 3155
351D 1-May-85 3155.16
351D 1-Jun-85 3155.12
351D 1-Jul-85 3154.93
351D 1-Aug-85 3153.27
351D 1-Sep-85 3155.52
351D 1-Oct-85 3154.31
351D 1-Nov-85 3155.46
351D 1-Dec-85 3155.77
351D 6-Jan-86 3155.76
351D 6-Feb-86 3156.14
351D 3-Mar-86 3155.89
351D 3-Apr-86 3155.89
351D 2-May-86 3155.83
351D 4-Jun-86 3155.89
351D 2-Jul-86 3155.15
351D 4-Aug-86 3153.81
351D 2-Sep-86 3153.66
351D 7-Oct-86 3155.24
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351D 5-Nov-86 3155.81
351D 1-Dec-86 3155.73
351D 5-Jan-87 3155.94
351D 2-Feb-87 3156.09
351D 3-Mar-87 3155.99
351D 7-Apr-87 3155.91
351D 5-May-87 3156.06
351D 2-Jun-87 3155.07
351D 8-Jul-87 3155.71
351D 6-Aug-87 3154.73
351D 3-Sep-87 3155.17
351D 2-Oct-87 3156.22
351D 3-Nov-87 3155.95
351D 7-Dec-87 3155.97
351D 5-Jan-88 3155.93
351D 1-Feb-88 3155.62
351D 2-Mar-88 3155.61
351D 5-Apr-88 3155.64
351D 11-May-88 3155.8
351D 8-Jun-88 3155.44
351D 5-Jul-88 3153.73
351D 5-Aug-88 3153.99
351D 2-Sep-88 3154.94
351D 3-Oct-88 3153.99
351D 2-Nov-88 3153.99
351D 7-Dec-88 3155.38
351D 6-Jan-89 3155.56
351D 14-Feb-89 3155.96
351D 10-Mar-89 3155.81
351D 5-Apr-89 3156.14
351D 10-May-89 3156.11
351D 1-Jun-89 3156.46
351D 5-Jul-89 3155.93
351D 2-Aug-89 3155.37
351D 7-Sep-89 3154.49
351D 4-Oct-89 3155.17
351D 10-Nov-89 3155.55
351D 1-Dec-89 3156.09
351D 4-Jan-90 3155.72
351D 6-Feb-90 3155.96
351D 2-Mar-90 3155.95
351D 2-Apr-90 3155.76
351D 2-May-90 3155.89
351D 5-Jun-90 3156.13
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351D 5-Jul-90 3156.12
351D 6-Aug-90 3155.11
351D 6-Sep-90 3154.95
351D 4-Oct-90 3154.4
351D 6-Nov-90 3155.68
351D 5-Dec-90 3155.74
351D 4-Jan-91 3155.93
351D 4-Feb-91 3155.96
351D 5-Mar-91 3155.92
351D 2-Apr-91 3156.16
351D 1-May-91 3155.86
351D 6-Jun-91 3156.13
351D 2-Jul-91 3156.07
351D 5-Aug-91 3156.01
351D 4-Sep-91 3154.69
351D 2-Oct-91 3154.52
351D 1-Nov-91 3155.83
351D 4-Dec-91 3155.83
351D 7-Jan-92 3155.95
351D 5-Feb-92 3156.33
351D 2-Mar-92 3156.21
351D 7-Apr-92 3156.15
351D 1-May-92 3155.71
351D 3-Jun-92 3155.89
351D 6-Jul-92 3156.11
351D 5-Aug-92 3155.88
351D 2-Sep-92 3156
351D 1-Oct-92 3155.21
351D 2-Nov-92 3155.51
351D 2-Dec-92 3155.81
351D 6-Jan-93 3156.08
351D 3-Feb-93 3156.12
351D 1-Mar-93 3155.99
351D 2-Apr-93 3156.05
351D 4-May-93 3156.16
351D 4-Jun-93 3156.13
351D 2-Jul-93 3156.29
351D 3-Aug-93 3155.89
351D 8-Sep-93 3156.04
351D 4-Oct-93 3156.21
351D 4-Nov-93 3155.97
351D 6-Dec-93 3156.16
351D 6-Jan-94 3156.27
351D 8-Mar-94 3156.4
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351D 5-Apr-94 3156.26
351D 2-May-94 3156.49
351D 31-May-94 3156.36
351D 12-Jul-94 3156.32
351D 3-Aug-94 3155.79
351D 8-Sep-94 3155.86
351D 3-Oct-94 3154.49
351D 7-Nov-94 3154.87
351D 7-Dec-94 3155.83
351D 9-Jan-95 3156.25
351D 1-Mar-95 3156.06
351D 4-May-95 3156.11
351D 5-Jun-95 3155.77
351D 3-Jul-95 3156.2
351D 2-Aug-95 3156.42
351D 1-Sep-95 3156.54
351D 3-Oct-95 3155.48
351D 9-Nov-95 3154.81
351D 4-Dec-95 3156.04
351D 2-Jan-96 3156.36
351D 7-Mar-96 3156.47
351D 2-Apr-96 3156.14
351D 9-May-96 3155.91
351D 4-Jun-96 3156.39
351D 8-Jul-96 3156.33
351D 6-Aug-96 3156.52
351D 9-Sep-96 3155.86
351D 2-Oct-96 3154.31
351D 11-Nov-96 3154.18
351D 3-Dec-96 3155.75
351D 2-Jan-97 3156.07
351D 5-Feb-97 3156.18
351D 4-Mar-97 3156.13
351D 2-Apr-97 3156.29
351D 1-May-97 3156.24
351D 3-Jun-97 3156.14
351D 8-Jul-97 3156.55
351D 6-Aug-97 3156.52
351D 2-Sep-97 3156.28
351D 6-Oct-97 3155.29
351D 3-Nov-97 3154.94
351D 8-Dec-97 3156.3
351D 7-Jan-98 3156.5
351D 9-Feb-98 3156.66
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351D 6-Mar-98 3156.46
351D 2-Apr-98 3156.39
351D 6-May-98 3156.34
351D 3-Jun-98 3156.47
351D 7-Jul-98 3155.97
351D 11-Aug-98 3154.97
351D 3-Sep-98 3155.81
351D 9-Oct-98 3154.69
351D 10-Nov-98 3155.27
351D 2-Dec-98 3156.27
351D 7-Jan-99 3156.51
351D 3-Feb-99 3156.51
351D 2-Mar-99 3156.39
351D 5-Apr-99 3156.42
351D 5-May-99 3156.19
351D 2-Jun-99 3156.19
351D 14-Jul-99 3156.29
351D 2-Aug-99 3156.01
351D 8-Sep-99 3155.64
351D 30-Sep-99 3154.66
351D 2-Dec-99 3155.91
351D 6-Jan-00 3155.99
351D 2-Feb-00 3156.09
351D 8-Mar-00 3155.99
351D 5-Apr-00 3155.94
351D 3-May-00 3155.99
351D 8-Jun-00 3156.05
351D 3-Jul-00 3155.91
351D 7-Aug-00 3155.24
351D 7-Sep-00 3155.64
351D 4-Oct-00 3154.64
351D 3-Nov-00 3155.31
351D 7-Dec-00 3155.89
351D 3-Jan-01 3156.01
351D 6-Feb-01 3156.09
351D 1-Mar-01 3155.94
351D 2-Apr-01 3155.99
351D 8-May-01 3156.16
351D 11-Jun-01 3156.31
351D 4-Jul-01 3156.01
351D 2-Aug-01 3155.94
351D 5-Sep-01 3156.04
351D 8-Oct-01 3156.05
351D 5-Nov-01 3155.14
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351D 4-Dec-01 3155.89
351D 7-Jan-02 3155.99
351D 6-Feb-02 3156.16
351D 7-Mar-02 3155.99
351D 4-Apr-02 3155.99
351D 10-May-02 3156.14
351D 9-Jul-02 3156.03
351D 5-Aug-02 3156.32
351D 10-Sep-02 3155.39
351D 1-Oct-02 3154.89
351D 3-Dec-02 3155.54
351D 7-Jan-03 3155.79
351D 5-Mar-03 3155.72
351D 21-Apr-03 3155.72
351D 7-May-03 3155.99
351D 4-Jun-03 3155.83
351D 7-Jul-03 3155.96
351D 7-Aug-03 3155.76
351D 1-Oct-03 3154.39
351D 2-Dec-03 3154.79
351D 2-Feb-04 3155.23
351D 3-Mar-04 3155.72
351D 5-May-04 3155.89
351D 8-Jul-04 3155.99
351D 5-Aug-04 3155.72
351D 6-Oct-04 3155.64
351D 8-Dec-04 3154.99
351D 10-Jan-05 3155.56
351D 3-Mar-05 3155.79
351D 5-May-05 3155.53
351D 7-Jul-05 3155.5
351D 1-Aug-05 3155.72
351D 17-Oct-05 3156.03
351D 7-Dec-05 3154.76
351D 10-Jan-06 3156.15
351D 9-Feb-06 3155.79
351D 2-Mar-06 3154.83
351D 6-Apr-06 3155.61
351D 4-May-06 3154.84
351D 10-Jun-06 3155.34
351D 4-Jul-06 3154.79
351D 9-Aug-06 3153.61
351D 5-Sep-06 3153.09
351D 6-Oct-06 3153.29
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351D 3-Nov-06 3152.99
351D 6-Dec-06 3153.09
351D 3-Jan-07 3152.99
351D 8-Feb-07 3153.09
351D 8-Mar-07 3153.59
351D 3-Apr-07 3154.19
351D 3-May-07 3153.66
351D 5-Jun-07 3153.99
351D 9-Jul-07 3153.29
351D 8-Aug-07 3152.74
351D 3-Sep-07 3153.49
351D 2-Oct-07 3153.14
351D 6-Nov-07 3153.11
351D 3-Dec-07 3153.2
351D 8-Jan-08 3153.21
351D 4-Feb-08 3153.26
351D 1-Mar-08 3153.53
351D 8-Apr-08 3153.16
351D 29-Apr-08 3153.18
351D 16-May-08 3153.03
351D 2-Jun-08 3153.9
351D 12-Jul-08 3152.73
351D 5-Aug-08 3153.78
351D 4-Sep-08 3153.42
351D 3-Oct-08 3154.7
351D 4-Nov-08 3153.58
351D 2-Dec-08 3153.37
351D 8-Jan-09 3155.01
351D 4-Feb-09 3154.92
351D 8-Mar-09 3153.45
351D 6-Apr-09 3154.69
351D 5-May-09 3153.42
351D 7-Jul-09 3152.47
351D 7-Aug-09 3154.21
351D 1-Sep-09 3153.52
351D 7-Oct-09 3154.56
351D 3-Nov-09 3154.27
351D 1-Dec-09 3153.03
351D 4-Jan-10 3153
351D 2-Feb-10 3153.04
351D 3-Mar-10 3154.46
351D 6-Apr-10 3153.18
351D 4-May-10 3153.17
351D 1-Jun-10 3153.15
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351D 6-Jul-10 3153.11
351D 1-Sep-10 3154.12
351D 5-Oct-10 3152.93
351D 2-Nov-10 3153.01
351D 6-Dec-10 3153.7
351D 4-Jan-11 3152.65
351D 1-Feb-11 3153.21
351D 7-Mar-11 3154.17
351D 6-Apr-11 3154.5
351D 2-May-11 3152.86
351D 2-Jun-11 3153.77
351D 5-Jul-11 3153.89
351D 1-Aug-11 3153.46
351D 1-Sep-11 3152.57
351D 3-Oct-11 3153.05
351D 7-Nov-11 3153.31
351D 5-Dec-11 3153.38
351D 5-Jan-12 3153.56
351D 6-Feb-12 3153.37
351D 8-Mar-12 3153.23
351D 4-Apr-12 3153.38
351D 10-May-12 3153.54
351D 7-Jun-12 3152.68
351D 5-Jul-12 3152.49
351D 6-Aug-12 3152.97
351D 3-Sep-12 3152.79
351D 3-Oct-12 3154.63
351D 8-Nov-12 3154.72
351D 6-Dec-12 3153.53
351D 7-Jan-13 3153.69
351D 4-Feb-13 3153.74
351D 1-Mar-13 3153.73
351D 2-Apr-13 3153.78
351D 1-May-13 3153.48
351D 3-Jun-13 3154.03
351D 8-Jul-13 3153.68
351D 6-Aug-13 3153.61
351D 4-Sep-13 3153.55
351D 1-Oct-13 3153.86
351D 5-Nov-13 3154.06
351D 3-Dec-13 3154.1
351D 7-Jan-14 3154.28
351D 4-Feb-14 3153.77
351D 4-Mar-14 3154.75
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351D 2-Apr-14 3155.23
351D 2-May-14 3155.35
351D 3-Jun-14 3155.68
351D 1-Jul-14 3153.64
351D 5-Aug-14 3153.54
351D 7-Oct-14 3153.78
351D 5-Jan-15 3152.93
351D 3-Feb-15 3154.09
351D 3-Mar-15 3153.25
351D 7-Apr-15 3153.38
351D 4-May-15 3153.31
351D 2-Jun-15 3153.24
351D 6-Jul-15 3152.75
351D 5-Aug-15 3153.03
351D 3-Sep-15 3152.89
351D 7-Oct-15 3153.06
351D 5-Nov-15 3153.17
351D 3-Dec-15 3152.94
352A 6-Jan-86
352A 6-Feb-86
352A 3-Mar-86
352A 3-Apr-86
352A 2-May-86
352A 4-Jun-86
352A 2-Jul-86
352A 4-Aug-86
352A 2-Sep-86
352A 7-Oct-86
352A 5-Nov-86
352A 1-Dec-86
352A 5-Jan-87
352A 2-Feb-87
352A 3-Mar-87
352A 7-Apr-87
353D 1-Jul-81
353D 1-Jan-84
353D 1-Feb-84
353D 1-Mar-84
353D 1-Apr-84
353D 1-May-84
353D 1-Jun-84
353D 1-Aug-84
353D 1-Sep-84
353D 1-Oct-84
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353D 1-Nov-84
353D 1-Dec-84
353D 1-Jan-85
353D 1-Feb-85
353D 1-Mar-85
353D 1-Apr-85
353D 1-May-85
353D 1-Jun-85
353D 1-Jul-85
353D 1-Aug-85
353D 1-Sep-85
353D 1-Oct-85
353D 1-Nov-85
353D 1-Dec-85
353D 6-Jan-86
353D 6-Feb-86
353D 3-Mar-86
353D 3-Apr-86
353D 2-May-86
353D 4-Jun-86
353D 2-Jul-86
353D 4-Aug-86
353D 2-Sep-86
353D 7-Oct-86
353D 5-Nov-86
353D 1-Dec-86
353D 5-Jan-87
353D 2-Feb-87
353D 3-Mar-87
353D 7-Apr-87
353D 5-May-87
353D 2-Jun-87
353D 8-Jul-87
353D 6-Aug-87
353D 3-Sep-87
353D 2-Oct-87
353D 3-Nov-87
353D 7-Dec-87
353D 5-Jan-88
353D 1-Feb-88
353D 2-Mar-88
353D 5-Apr-88
353D 11-May-88
353D 8-Jun-88
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353D 5-Jul-88
353D 5-Aug-88
353D 2-Sep-88
353D 3-Oct-88
353D 2-Nov-88
353D 7-Dec-88
353D 6-Jan-89
353D 14-Feb-89
353D 5-Apr-89
353D 10-May-89
353D 1-Jun-89
353D 5-Jul-89
353D 2-Aug-89
353D 7-Sep-89
353D 4-Oct-89
353D 10-Nov-89
353D 1-Dec-89
353D 4-Jan-90
353D 6-Feb-90
353D 2-Mar-90
353T 2-Sep-88 3170.77
353T 14-Feb-89 3169.25
353T 10-Mar-89 3169.36
353T 5-Apr-89 3169.72
353T 10-May-89 3170.18
353T 1-Jun-89 3169.44
353T 5-Jul-89 3169.33
353T 2-Aug-89 3169.52
353T 7-Sep-89 3169.18
353T 4-Oct-89 3169.26
353T 10-Nov-89 3169.56
353T 1-Dec-89 3169.47
353T 4-Jan-90 3169.79
353T 6-Feb-90 3169.85
353T 2-Mar-90 3170.27
353T 2-May-90 3170.46
353T 5-Jun-90 3170.22
353T 5-Jul-90 3170.08
353T 6-Aug-90 3169.69
353T 6-Sep-90 3169.43
353T 4-Oct-90 3169.46
353T 6-Nov-90 3169.88
353T 5-Dec-90 3170.42
353T 4-Jan-91 3170.77
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353T 4-Feb-91 3170.18
353T 5-Mar-91 3170.18
353T 2-Apr-91 3170.15
353T 1-May-91 3170.37
353T 6-Jun-91 3170.33
353T 2-Jul-91 3170.29
353T 5-Aug-91 3169.94
353T 4-Sep-91 3169.63
353T 2-Oct-91 3169.9
353T 1-Nov-91 3170.26
353T 4-Dec-91 3170.71
353T 7-Jan-92 3170.59
353T 5-Feb-92 3170.49
353T 2-Mar-92 3169.89
353T 7-Apr-92 3169.45
353T 1-May-92 3169.21
353T 3-Jun-92 3166.08
353T 6-Jul-92 3166.01
353T 5-Aug-92 3166.04
353T 2-Sep-92 3165.77
353T 1-Oct-92 3166.32
353T 2-Nov-92 3166.42
353T 2-Dec-92 3166.46
353T 6-Jan-93 3166.56
353T 3-Feb-93 3166.49
353T 1-Mar-93 3166.66
353T 2-Apr-93 3166.66
353T 27-Apr-93 3166.34
353T 4-Jun-93 3158.34
353T 2-Jul-93 3158.01
353T 3-Aug-93 3157.94
353T 8-Sep-93 3157.52
353T 4-Oct-93 3157.36
353T 4-Nov-93 3157.4
353T 6-Dec-93 3157.05
353T 6-Jan-94 3156.89
353T 8-Mar-94 3156.61
353T 8-Apr-94 3156.55
353T 2-May-94 3156.14
353T 2-Jun-94 3155.57
353T 12-Jul-94 3155.33
353T 3-Aug-94 3154.54
353T 8-Sep-94 3154.15
353T 3-Oct-94 3154.16
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353T 7-Nov-94 3154.81
353T 7-Dec-94 3154.94
353T 9-Jan-95 3154.92
353T 2-Mar-95 3154.6
353T 5-Jun-95 3155.08
353T 3-Jul-95 3154.83
353T 1-Aug-95 3154.17
353T 1-Sep-95 3153.58
353T 3-Oct-95 3153.54
353T 9-Nov-95 3154.6
353T 4-Dec-95 3154.8
353T 2-Jan-96 3154.86
353T 7-Mar-96 3154.27
353T 3-Apr-96 3154.42
353T 9-May-96 3154.29
353T 4-Jun-96 3154.98
353T 8-Jul-96 3154.34
353T 6-Aug-96 3153.71
353T 9-Sep-96 3153.32
353T 2-Oct-96 3153.37
353T 11-Nov-96 3154.11
353T 3-Dec-96 3154.24
353T 3-Jan-97 3153.99
353T 5-Feb-97 3153.79
353T 4-Mar-97 3153.78
353T 2-Apr-97 3153.57
353T 1-May-97 3153.8
353T 5-Jun-97 3154.52
353T 8-Jul-97 3154.06
353T 6-Aug-97 3153.63
353T 2-Sep-97 3153.42
353T 6-Oct-97 3153.8
353T 3-Nov-97 3154.26
353T 8-Dec-97 3154.62
353T 7-Jan-98 3154.46
353T 9-Feb-98 3154.3
353T 9-Mar-98 3154.14
353T 2-Apr-98 3154.19
353T 6-May-98 3153.94
353T 3-Jun-98 3153.67
353T 7-Jul-98 3153.78
353T 11-Aug-98 3153.11
353T 3-Sep-98 3153.02
353T 9-Oct-98 3153.66
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353T 10-Nov-98 3154.29
353T 2-Dec-98 3154.42
353T 7-Jan-99 3154.34
353T 3-Feb-99 3154.2
353T 2-Mar-99 3153.94
353T 5-Apr-99 3153.79
353T 5-May-99 3153.34
353T 26-May-99 3153.44
353T 14-Jul-99 3153.58
353T 2-Aug-99 3153.14
353T 8-Sep-99 3153.24
353T 30-Sep-99 3153.38
353T 2-Dec-99 3153.33
353T 6-Jan-00 3153.11
353T 2-Feb-00 3153.09
353T 8-Mar-00 3152.99
353T 4-Apr-00 3153.14
353T 3-May-00 3152.96
353T 8-Jun-00 3153.43
353T 3-Jul-00 3153.36
353T 7-Aug-00 3152.89
353T 7-Sep-00 3152.64
353T 4-Oct-00 3153.04
353T 3-Nov-00 3153.31
353T 7-Dec-00 3153.54
353T 3-Jan-01 3153.51
353T 6-Feb-01 3153.44
353T 1-Mar-01 3153.46
353T 2-Apr-01 3153.41
353T 8-May-01 3153.08
353T 11-Jun-01 3153.44
353T 4-Jul-01 3153.44
353T 6-Aug-01 3153.14
353T 5-Sep-01 3152.78
353T 8-Oct-01 3152.91
353T 5-Nov-01 3153.03
353T 4-Dec-01 3153.11
353T 7-Jan-02 3153.11
353T 6-Feb-02 3153.08
353T 7-Mar-02 3153.14
353T 4-Apr-02 3152.97
353T 10-May-02 3153.15
353T 10-Jul-02 3152.61
353T 5-Aug-02 3152.26
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353T 10-Sep-02 3152.04
353T 1-Oct-02 3152.03
353T 4-Dec-02 3152.51
353T 7-Jan-03 3152.61
353T 5-Mar-03 3152.74
353T 7-May-03 3152.41
353T 3-Jun-03 3152.34
353T 7-Jul-03 3152.41
353T 7-Aug-03 3151.84
353T 6-Oct-03 3151.71
353T 3-Dec-03 3152.28
353T 3-Feb-04 3152.78
353T 1-Mar-04 3152.87
353T 6-May-04 3152.54
353T 8-Jul-04 3152.11
353T 5-Aug-04 3151.88
353T 6-Oct-04 3151.86
353T 8-Dec-04 3152.34
353T 10-Jan-05 3152.28
353T 3-Mar-05 3152.29
353T 7-Jul-05 3152.81
353T 1-Aug-05 3152.24
353T 13-Oct-05 3152.33
353T 22-Nov-05 3152.59
353T 8-Dec-05 3152.77
353T 10-Jan-06 3152.74
353T 9-Feb-06 3152.37
353T 2-Mar-06 3152.14
353T 13-Apr-06 3152.11
353T 4-May-06 3151.96
353T 10-Jun-06 3151.43
353T 4-Jul-06 3151.09
353T 9-Aug-06 3150.81
353T 5-Sep-06 3150.48
353T 6-Oct-06 3150.54
353T 3-Nov-06 3150.48
353T 6-Dec-06 3150.22
353T 3-Jan-07 3150.5
353T 8-Feb-07 3150.31
353T 8-Mar-07 3150.53
353T 3-Apr-07 3150.44
353T 5-May-07 3150.78
353T 5-Jun-07 3151.11
353T 9-Jul-07 3150.84
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353T 8-Aug-07 3150.29
353T 3-Sep-07 3150.08
353T 10-Oct-07 3149.74
353T 6-Nov-07 3149.9
353T 3-Dec-07 3150.11
353T 8-Jan-08 3150.19
353T 5-Feb-08 3150.25
353T 1-Mar-08 3150.59
353T 8-Apr-08 3150.13
353T 29-Apr-08 3149.97
353T 26-May-08 3149.81
353T 2-Jun-08 3149.82
353T 12-Jul-08 3149.73
353T 5-Aug-08 3149.73
353T 4-Sep-08 3149.98
353T 2-Oct-08 3150.16
353T 4-Nov-08 3150.39
353T 2-Dec-08 3150.23
353T 8-Jan-09 3150.71
353T 4-Feb-09 3150.75
353T 8-Mar-09 3150.52
353T 6-Apr-09 3150.14
353T 5-May-09 3150.42
353T 7-Jul-09 3148.83
353T 7-Aug-09 3149.67
353T 1-Sep-09 3149.57
353T 5-Oct-09 3149.71
353T 7-Oct-09 3149.21
353T 3-Nov-09 3149.76
353T 1-Dec-09 3149.85
353T 4-Jan-10 3149.86
353T 2-Feb-10 3149.93
353T 3-Mar-10 3149.9
353T 6-Apr-10 3149.87
353T 4-May-10 3149.77
353T 1-Jun-10 3149.65
353T 6-Jul-10 3149.38
353T 1-Sep-10 3149.31
353T 5-Oct-10 3149.23
353T 2-Nov-10 3149.3
353T 6-Dec-10 3149.51
353T 4-Jan-11 3149.36
353T 1-Feb-11 3149.18
353T 7-Mar-11 3149.7
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353T 7-Apr-11 3149.64
353T 2-May-11 3149.41
353T 2-Jun-11 3150.11
353T 5-Jul-11 3150.11
353T 1-Aug-11 3150.54
353T 1-Sep-11 3150.56
353T 3-Oct-11 3150.06
353T 7-Nov-11 3150.31
353T 5-Dec-11 3150.59
353T 5-Jan-12 3151.01
353T 6-Feb-12 3150.64
353T 8-Mar-12 3150.46
353T 4-Apr-12 3150.55
353T 10-May-12 3150.4
353T 7-Jun-12 3150.44
353T 5-Jul-12 3150.38
353T 6-Aug-12 3150.08
353T 3-Sep-12 3150.23
353T 3-Oct-12 3150.3
353T 7-Nov-12 3150.35
353T 6-Dec-12 3150.59
353T 7-Jan-13 3151.23
353T 4-Feb-13 3151.08
353T 28-Feb-13 3151.43
353T 2-Apr-13 3151.47
353T 1-May-13 3151
353T 3-Jun-13 3151.04
353T 9-Jul-13 3150.83
353T 6-Aug-13 3150.75
353T 4-Sep-13 3150.66
353T 2-Oct-13 3150.8
353T 6-Nov-13 3151.59
353T 4-Dec-13 3151.65
353T 7-Jan-14 3151.74
353T 4-Mar-14 3151.89
353T 2-Apr-14 3152.24
353T 5-May-14 3152.44
353T 3-Jun-14 3152.88
353T 9-Jul-14 3152.19
353T 5-Aug-14 3151.67
353T 8-Oct-14 3151.42
353T 5-Jan-15 3150.79
353T 3-Feb-15 3150.56
353T 3-Mar-15 3150.85
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353T 7-Apr-15 3150.98
353T 4-May-15 3151
353T 2-Jun-15 3150.79
353T 6-Jul-15 3150.2
353T 5-Aug-15 3150.07
353T 3-Sep-15 3149.62
353T 8-Oct-15 3149.91
353T 5-Nov-15 3150.8
353T 3-Dec-15 3150.17
354D 1-Feb-85 3201.52
354D 1-Mar-85 3202.53
354D 1-Apr-85 3203.36
354D 1-May-85 3203.54
354D 1-Jun-85 3202.23
354D 1-Jul-85 3203.6
354D 1-Aug-85 3204.33
354D 1-Sep-85 3204.93
354D 1-Oct-85 3203.16
354D 1-Nov-85 3203.79
354D 1-Dec-85 3203.72
354D 6-Jan-86 3204.96
354D 6-Feb-86 3203.96
354D 3-Mar-86 3203.89
354D 3-Apr-86 3203.66
354D 2-May-86 3203.06
354D 4-Jun-86 3203.56
354D 2-Jul-86 3205.57
354D 5-Aug-86 3205.64
354D 2-Sep-86 3205.76
354D 7-Oct-86 3205.08
354D 5-Nov-86 3205.6
354D 1-Dec-86 3206.39
354D 5-Jan-87 3206.26
354D 2-Feb-87 3205.11
354D 3-Mar-87 3204.97
354D 7-Apr-87 3204.17
354D 5-May-87 3204.04
354D 2-Jun-87 3204.09
354D 8-Jul-87 3205.29
354D 6-Aug-87 3204.15
354D 3-Sep-87 3204.31
354D 2-Oct-87 3203.69
354D 3-Nov-87 3205
354D 7-Dec-87 3204.63
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354D 5-Jan-88 3203.99
354D 1-Feb-88 3204.11
354D 2-Mar-88 3204.16
354D 5-Apr-88 3204.27
354D 11-May-88 3204.33
354D 8-Jun-88 3205.23
354D 5-Jul-88 3205.09
354D 5-Aug-88 3204.7
354D 2-Sep-88 3204.43
354D 3-Oct-88 3204.43
354D 2-Nov-88 3204.54
354D 7-Dec-88 3204.95
354D 6-Jan-89 3205.59
354D 10-Mar-89 3206.35
354D 5-Apr-89 3205.31
354D 10-May-89 3206.18
354D 1-Jun-89 3205.45
354D 5-Jul-89 3205.68
354D 2-Aug-89 3206.04
354D 7-Sep-89 3205.8
354D 4-Oct-89 3206.04
354D 10-Nov-89 3206.12
354D 1-Dec-89 3205.51
354D 4-Jan-90 3206.01
354D 6-Feb-90 3206.23
354D 2-Mar-90 3206.04
354D 2-Apr-90 3206.39
354D 2-May-90 3206.31
354D 5-Jun-90 3206.62
354D 5-Jul-90 3206.36
354D 6-Aug-90 3206.49
354D 6-Sep-90 3206.6
354D 4-Oct-90 3206.79
354D 6-Nov-90 3206.34
354D 5-Dec-90 3206.42
354D 4-Jan-91 3206.74
354D 4-Feb-91 3206.66
354D 5-Mar-91 3207.35
354D 2-Apr-91 3206.98
354D 1-May-91 3206.8
354D 6-Jun-91 3206.69
354D 2-Jul-91 3206.64
354D 5-Aug-91 3207.1
354D 4-Sep-91 3206.76
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354D 2-Oct-91 3207.03
354D 1-Nov-91 3206.53
354D 4-Dec-91 3207.44
354D 7-Jan-92 3207.26
354D 5-Feb-92 3207.18
354D 2-Mar-92 3207.39
354D 7-Apr-92 3207.21
354D 1-May-92 3207.36
354D 3-Jun-92 3207.48
354D 6-Jul-92 3207.6
354D 5-Aug-92 3207.58
354D 2-Sep-92 3207.69
354D 1-Oct-92 3207.45
354D 2-Nov-92 3207.89
354D 2-Dec-92 3207.8
354D 6-Jan-93 3207.69
354D 1-Mar-93 3207.89
354D 2-Apr-93 3208.1
354D 4-May-93 3208.27
354D 4-Jun-93 3207.93
354D 2-Jul-93 3208.22
354D 3-Aug-93 3207.65
354D 8-Sep-93 3208.02
354D 4-Oct-93 3208.11
354D 4-Nov-93 3208.01
354D 6-Dec-93 3208.46
354D 6-Jan-94 3208.68
354D 8-Mar-94 3208.18
354D 5-Apr-94 3208.54
354D 2-May-94 3208.68
354D 31-May-94 3208.52
354D 12-Jul-94 3208.62
354D 3-Aug-94 3208.56
354D 8-Sep-94 3208.8
354D 3-Oct-94 3208.52
354D 7-Nov-94 3208.81
354D 7-Dec-94 3208.7
354D 9-Jan-95 3209.11
354D 1-Mar-95 3208.67
354D 10-Apr-95 3208.93
354D 4-May-95 3209.14
354D 5-Jun-95 3209.48
354D 3-Jul-95 3209.65
354D 2-Aug-95 3209.31
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354D 1-Sep-95 3209.26
354D 3-Oct-95 3209.64
354D 4-Dec-95 3210.05
354D 2-Jan-96 3209.71
354D 31-Jan-96 3209.41
354D 9-May-96 3209.55
354D 4-Jun-96 3209.99
354D 8-Jul-96 3209.63
354D 6-Aug-96 3209.96
354D 9-Sep-96 3209.99
354D 2-Oct-96 3209.59
354D 11-Nov-96 3209.51
354D 3-Dec-96 3210.15
354D 2-Jan-97 3209.92
354D 5-Feb-97 3209.93
354D 2-Apr-97 3210
354D 1-May-97 3210.82
354D 3-Jun-97 3210.38
354D 8-Jul-97 3210.58
354D 6-Aug-97 3210.32
354D 2-Sep-97 3210.48
354D 6-Oct-97 3210.62
354D 3-Nov-97 3210.81
354D 8-Dec-97 3211.46
354D 7-Jan-98 3211.03
354D 9-Feb-98 3211.16
354D 6-Mar-98 3211.05
354D 2-Apr-98 3211.31
354D 6-May-98 3211.63
354D 3-Jun-98 3211.51
354D 7-Jul-98 3211.58
354D 11-Aug-98 3211.7
354D 3-Sep-98 3212.01
354D 9-Oct-98 3211.93
354D 10-Nov-98 3212.29
354D 2-Dec-98 3212.51
354D 7-Jan-99 3212.46
354D 3-Feb-99 3212.58
354D 2-Mar-99 3212.15
354D 5-Apr-99 3212.81
354D 5-May-99 3212.71
354D 2-Jun-99 3212.96
354D 14-Jul-99 3213.19
354D 2-Aug-99 3212.51
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354D 8-Sep-99 3212.58
354D 30-Sep-99 3212.61
354D 2-Dec-99 3213.49
354D 6-Jan-00 3213.14
354D 2-Feb-00 3213.26
354D 8-Mar-00 3213.16
354D 5-Apr-00 3213.46
354D 3-May-00 3213.48
354D 8-Jun-00 3213.98
354D 3-Jul-00 3213.81
354D 7-Aug-00 3213.81
354D 7-Sep-00 3213.71
354D 4-Oct-00 3213.88
354D 3-Nov-00 3213.84
354D 7-Dec-00 3214.01
354D 3-Jan-01 3213.96
354D 6-Feb-01 3214.25
354D 1-Mar-01 3214.56
354D 2-Apr-01 3214.88
354D 8-May-01 3214.31
354D 11-Jun-01 3214.61
354D 4-Jul-01 3214.38
354D 2-Aug-01 3214.51
354D 5-Sep-01 3214.91
354D 8-Oct-01 3215.01
354D 5-Nov-01 3214.76
354D 4-Dec-01 3215.06
354D 7-Jan-02 3214.85
354D 6-Feb-02 3214.74
354D 7-Mar-02 3215.06
354D 4-Apr-02 3214.81
354D 7-May-02 3215.54
354D 9-Jul-02 3214.96
354D 5-Aug-02 3215.29
354D 10-Sep-02 3215.16
354D 1-Oct-02 3215.21
354D 3-Dec-02 3215.01
354D 7-Jan-03 3215.31
354D 5-Mar-03 3216.25
354D 7-May-03 3215.95
354D 4-Jun-03 3215.58
354D 7-Jul-03 3215.77
354D 1-Oct-03 3215.68
354D 2-Dec-03 3215.71



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



354D 3-Mar-04 3215.86
354D 6-May-04 3216.01
354D 8-Jul-04 3216.18
354D 5-Aug-04 3216.15
354D 6-Oct-04 3216.28
354D 8-Dec-04 3216.68
354D 10-Jan-05 3216.28
354D 3-Mar-05 3216.41
354D 5-May-05 3216.55
354D 17-Jun-05 3216.87
354D 7-Jul-05 3216.31
354D 1-Aug-05 3216.4
354D 17-Oct-05 3216.21
354D 7-Dec-05 3216.15
354D 10-Jan-06 3216.76
354D 10-Feb-06 3215.98
354D 6-Mar-06 3216.55
354D 13-Apr-06 3216.68
354D 4-May-06 3216.25
354D 10-Jun-06 3216.74
354D 4-Jul-06 3216.26
354D 9-Aug-06 3216.61
354D 5-Sep-06 3216.44
354D 6-Oct-06 3216.71
354D 3-Nov-06 3216.74
354D 6-Dec-06 3216.35
354D 9-Jan-07 3216.63
354D 8-Feb-07 3216.61
354D 8-Mar-07 3216.95
354D 3-May-07 3217.21
354D 5-Jun-07 3217.1
354D 9-Jul-07 3216.91
354D 8-Aug-07 3216.91
354D 3-Sep-07 3216.85
354D 2-Oct-07 3216.88
354D 6-Nov-07 3216.59
354D 3-Dec-07 3216.77
354D 8-Jan-08 3216.87
354D 4-Feb-08 3216.77
354D 1-Mar-08 3217.19
354D 8-Apr-08 3216.94
354D 29-Apr-08 3217.23
354D 16-May-08 3216.63
354D 2-Jun-08 3217.16
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354D 12-Jul-08 3216.81
354D 5-Aug-08 3216.96
354D 4-Sep-08 3216.97
354D 29-Sep-08 3216.78
354D 3-Oct-08 3217.16
354D 4-Nov-08 3217.52
354D 2-Dec-08 3217.24
354D 8-Jan-09 3217.53
354D 4-Feb-09 3217.1
354D 8-Mar-09 3217.23
354D 6-Apr-09 3216.72
354D 5-May-09 3217.31
354D 7-Jul-09 3216.43
354D 9-Aug-09 3217.26
354D 1-Sep-09 3217.18
354D 7-Oct-09 3217.24
354D 3-Nov-09 3217.17
354D 1-Dec-09 3217.29
354D 4-Jan-10 3217.37
354D 2-Feb-10 3217.44
354D 3-Mar-10 3217.51
354D 6-Apr-10 3217.47
354D 4-May-10 3217.48
354D 1-Jun-10 3217.5
354D 6-Jul-10 3217.33
354D 1-Sep-10 3217.52
354D 5-Oct-10 3217.12
354D 2-Nov-10 3217.14
354D 2-May-11 3216.94
354D 2-Jun-11 3217.52
354D 5-Jul-11 3217.41
354D 1-Aug-11 3217.47
354D 1-Sep-11 3217.46
354D 3-Oct-11 3217.53
354D 7-Nov-11 3217.34
354D 5-Dec-11 3217.43
354D 5-Jan-12 3217.93
354D 6-Feb-12 3217.22
354D 8-Mar-12 3217.27
354D 4-Apr-12 3217.68
354D 10-May-12 3217.05
354D 7-Jun-12 3217.85
354D 5-Jul-12 3217.58
354D 6-Aug-12 3217.76
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354D 3-Sep-12 3217.94
354D 3-Oct-12 3217.58
354D 7-Nov-12 3218.54
354D 6-Dec-12 3218.16
354D 4-Feb-13 3218.35
354D 1-Mar-13 3217.81
354D 2-Apr-13 3217.65
354D 1-May-13 3217.31
354D 3-Jun-13 3217.86
354D 8-Jul-13 3218.86
354D 6-Aug-13 3218.58
354D 4-Sep-13 3218.42
354D 1-Oct-13 3218.44
354D 5-Nov-13 3218.71
354D 7-Jan-14 3218.71
354D 4-Feb-14 3218.49
354D 4-Mar-14 3219.06
354D 2-Apr-14 3219.13
354D 5-May-14 3219.13
354D 3-Jun-14 3219.17
354D 1-Jul-14 3218.71
354D 5-Aug-14 3218.85
354D 7-Oct-14 3218.9
354D 5-Jan-15 3219.15
354D 3-Feb-15 3218.59
354D 3-Mar-15 3218.25
354D 7-Apr-15 3218.81
354D 4-May-15 3203.08
354D 2-Jun-15 3218.29
354D 6-Jul-15 3217.67
354D 5-Aug-15 3217.78
354D 3-Sep-15 3217.6
354D 7-Oct-15 3217.19
354D 5-Nov-15 3218.02
354D 3-Dec-15 3218.28
355D 1-Feb-85 3192.79
355D 1-Mar-85 3192.9
355D 1-Apr-85 3193.24
355D 1-May-85 3193.13
355D 1-Jun-85 3192.7
355D 1-Jul-85 3193.12
355D 1-Aug-85 3193.32
355D 1-Sep-85 3193.53
355D 1-Oct-85 3192.98
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355D 1-Nov-85 3193.69
355D 1-Dec-85 3193.62
355D 6-Jan-86 3193.77
355D 6-Feb-86 3193.46
355D 3-Mar-86 3193.29
355D 3-Apr-86 3193.38
355D 2-May-86 3193.65
355D 4-Jun-86 3193.8
355D 2-Jul-86 3193.6
355D 5-Aug-86 3193.6
355D 2-Sep-86 3193.67
355D 7-Oct-86 3193.81
355D 5-Nov-86 3194.02
355D 1-Dec-86 3193.76
355D 5-Jan-87 3194
355D 2-Feb-87 3194.02
355D 3-Mar-87 3193.98
355D 7-Apr-87 3194.06
355D 5-May-87 3194.03
355D 2-Jun-87 3193.88
355D 8-Jul-87 3193.97
355D 6-Aug-87 3194.09
355D 3-Sep-87 3194.16
355D 2-Oct-87 3194.13
355D 3-Nov-87 3194.23
355D 7-Dec-87 3194.36
355D 5-Jan-88 3194.16
355D 1-Feb-88 3194.13
355D 2-Mar-88 3194.19
355D 5-Apr-88 3194.14
355D 11-May-88 3193.96
355D 8-Jun-88 3194.73
355D 5-Jul-88 3194.85
355D 5-Aug-88 3195.72
355D 2-Sep-88 3194.41
355D 3-Oct-88 3194.41
355D 2-Nov-88 3194.32
355D 7-Dec-88 3194.77
355D 6-Jan-89 3195.3
355D 5-Apr-89 3194.87
355D 10-May-89 3195.34
355D 1-Jun-89 3195.31
355D 5-Jul-89 3195.5
355D 2-Aug-89 3195.55



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



355D 7-Sep-89 3195.39
355D 4-Oct-89 3195.41
355D 10-Nov-89 3196.12
355D 1-Dec-89 3195.58
355D 4-Jan-90 3195.89
355D 6-Feb-90 3195.92
355D 2-Mar-90 3196
355D 2-Apr-90 3195.93
355D 2-May-90 3196.02
355D 5-Jun-90 3196.75
355D 5-Jul-90 3196.71
355D 6-Aug-90 3196.86
355D 6-Sep-90 3196.68
355D 4-Oct-90 3196.98
355D 6-Nov-90 3196.64
355D 5-Dec-90 3196.85
355D 4-Jan-91 3197
355D 4-Feb-91 3197.03
355D 5-Mar-91 3197.3
355D 2-Apr-91 3197.36
355D 1-May-91 3197.27
355D 6-Jun-91 3197.4
355D 2-Jul-91 3197.45
355D 5-Aug-91 3197.67
355D 4-Sep-91 3197.44
355D 2-Oct-91 3197.53
355D 1-Nov-91 3197.77
355D 4-Dec-91 3198.38
355D 7-Jan-92 3198.22
355D 5-Feb-92 3198.35
355D 2-Mar-92 3198.39
355D 7-Apr-92 3198.28
355D 1-May-92 3198.35
355D 3-Jun-92 3198.79
355D 6-Jul-92 3198.87
355D 5-Aug-92 3198.87
355D 2-Sep-92 3198.95
355D 1-Oct-92 3199
355D 2-Nov-92 3199.12
355D 2-Dec-92 3199.09
355D 6-Jan-93 3199.04
355D 3-Feb-93 3198.8
355D 1-Mar-93 3199.14
355D 2-Apr-93 3199.34



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



355D 4-May-93 3199.91
355D 4-Jun-93 3199.66
355D 2-Jul-93 3199.87
355D 3-Aug-93 3199.58
355D 8-Sep-93 3199.82
355D 4-Oct-93 3199.89
355D 4-Nov-93 3199.81
355D 6-Dec-93 3200.37
355D 6-Jan-94 3200.58
355D 8-Mar-94 3200.23
355D 5-Apr-94 3200.4
355D 2-May-94 3200.56
355D 31-May-94 3200.53
355D 12-Jul-94 3200.78
355D 3-Aug-94 3200.59
355D 8-Sep-94 3200.89
355D 3-Oct-94 3200.69
355D 7-Nov-94 3201.22
355D 7-Dec-94 3201.04
355D 9-Jan-95 3201.36
355D 1-Mar-95 3201.11
355D 10-Apr-95 3201.28
355D 4-May-95 3201.51
355D 5-Jun-95 3201.87
355D 3-Jul-95 3201.92
355D 2-Aug-95 3201.87
355D 1-Sep-95 3201.82
355D 3-Oct-95 3201.99
355D 4-Dec-95 3202.54
355D 2-Jan-96 3202.25
355D 9-May-96 3207.16
355D 4-Jun-96 3207.54
355D 8-Jul-96 3202.34
355D 6-Aug-96 3202.38
355D 9-Sep-96 3202.44
355D 2-Oct-96 3202.22
355D 11-Nov-96 3202.46
355D 3-Dec-96 3202.79
355D 2-Jan-97 3202.57
355D 5-Feb-97 3202.63
355D 4-Mar-97 3202.72
355D 2-Apr-97 3202.64
355D 1-May-97 3203.24
355D 3-Jun-97 3203.12
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355D 8-Jul-97 3203.17
355D 6-Aug-97 3202.99
355D 2-Sep-97 3203.04
355D 6-Oct-97 3203.37
355D 3-Nov-97 3203.52
355D 8-Dec-97 3203.84
355D 7-Jan-98 3203.58
355D 9-Feb-98 3203.64
355D 6-Mar-98 3203.59
355D 2-Apr-98 3203.7
355D 6-May-98 3203.9
355D 3-Jun-98 3203.71
355D 7-Jul-98 3203.7
355D 11-Aug-98 3203.78
355D 3-Sep-98 3203.94
355D 9-Oct-98 3204.07
355D 10-Nov-98 3204.22
355D 2-Dec-98 3204.32
355D 7-Jan-99 3204.27
355D 3-Feb-99 3204.34
355D 2-Mar-99 3203.94
355D 5-Apr-99 3204.27
355D 5-May-99 3204.22
355D 2-Jun-99 3204.59
355D 14-Jul-99 3204.57
355D 2-Aug-99 3204.2
355D 8-Sep-99 3204.19
355D 30-Sep-99 3204.27
355D 2-Dec-99 3204.97
355D 6-Jan-00 3204.67
355D 2-Feb-00 3204.82
355D 8-Mar-00 3204.72
355D 5-Apr-00 3205.02
355D 3-May-00 3205.02
355D 8-Jun-00 3205.47
355D 3-Jul-00 3205.29
355D 7-Aug-00 3205.27
355D 7-Sep-00 3205.07
355D 4-Oct-00 3205.26
355D 7-Dec-00 3205.42
355D 3-Jan-01 3205.26
355D 6-Feb-01 3205.37
355D 1-Mar-01 3205.62
355D 2-Apr-01 3205.78
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355D 8-May-01 3205.56
355D 11-Jun-01 3205.66
355D 4-Jul-01 3205.47
355D 2-Aug-01 3205.56
355D 5-Sep-01 3205.77
355D 8-Oct-01 3205.78
355D 5-Nov-01 3205.78
355D 4-Dec-01 3205.89
355D 7-Jan-02 3205.76
355D 6-Feb-02 3205.67
355D 7-Mar-02 3205.89
355D 4-Apr-02 3205.62
355D 12-May-02 3205.66
355D 9-Jul-02 3205.59
355D 5-Aug-02 3205.78
355D 10-Sep-02 3205.62
355D 1-Oct-02 3205.66
355D 3-Dec-02 3205.67
355D 7-Jan-03 3205.82
355D 5-Mar-03 3206.32
355D 7-May-03 3206.07
355D 4-Jun-03 3206.15
355D 7-Jul-03 3206.09
355D 1-Oct-03 3205.89
355D 2-Dec-03 3206.15
355D 3-Mar-04 3206.09
355D 5-May-04 3206.34
355D 8-Jul-04 3206.27
355D 5-Aug-04 3206.15
355D 6-Oct-04 3206.22
355D 8-Dec-04 3206.62
355D 10-Jan-05 3206.29
355D 3-Mar-05 3206.22
355D 5-May-05 3206.26
355D 17-Jun-05 3206.26
355D 7-Jul-05 3205.99
355D 1-Aug-05 3205.87
355D 17-Oct-05 3205.89
355D 7-Dec-05 3205.49
355D 10-Jan-06 3205.87
355D 10-Feb-06 3205.12
355D 6-Mar-06 3205.41
355D 13-Apr-06 3205.57
355D 4-May-06 3205.24
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355D 10-Jun-06 3205.46
355D 4-Jul-06 3205.12
355D 9-Aug-06 3205.39
355D 5-Sep-06 3205.2
355D 6-Oct-06 3205.29
355D 3-Nov-06 3205.34
355D 6-Dec-06 3204.92
355D 9-Jan-07 3205.02
355D 8-Feb-07 3205.02
355D 8-Mar-07 3205.27
355D 3-May-07 3205.52
355D 5-Jun-07 3205.49
355D 9-Jul-07 3205.19
355D 8-Aug-07 3205.11
355D 3-Sep-07 3205.05
355D 2-Oct-07 3205.05
355D 6-Nov-07 3204.84
355D 3-Dec-07 3204.97
355D 8-Jan-08 3204.97
355D 4-Feb-08 3204.87
355D 1-Mar-08 3205.27
355D 8-Apr-08 3205.02
355D 29-Apr-08 3205.29
355D 16-May-08 3204.78
355D 2-Jun-08 3205.18
355D 12-Jul-08 3204.76
355D 5-Aug-08 3204.89
355D 4-Sep-08 3204.89
355D 29-Sep-08 3204.82
355D 3-Oct-08 3205.31
355D 4-Nov-08 3205.52
355D 2-Dec-08 3205.24
355D 8-Jan-09 3205.53
355D 4-Feb-09 3205.27
355D 8-Mar-09 3205.26
355D 6-Apr-09 3204.87
355D 5-May-09 3205.38
355D 7-Jul-09 3204.31
355D 9-Aug-09 3205.12
355D 1-Sep-09 3205.05
355D 7-Oct-09 3205.16
355D 3-Nov-09 3205.15
355D 1-Dec-09 3205.12
355D 4-Jan-10 3205.17
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355D 2-Feb-10 3205.23
355D 3-Mar-10 3204.68
355D 6-Apr-10 3204.35
355D 4-May-10 3204.22
355D 1-Jun-10 3203.3
355D 6-Jul-10 3203.85
355D 1-Sep-10 3204.01
355D 5-Oct-10 3203.71
355D 2-Nov-10 3203.64
355D 6-Apr-11 3204.45
355D 2-May-11 3203.5
355D 2-Jun-11 3203.94
355D 5-Jul-11 3204.06
355D 1-Aug-11 3204.02
355D 1-Sep-11 3204.66
355D 3-Oct-11 3204.16
355D 7-Nov-11 3203.76
355D 5-Dec-11 3203.88
355D 5-Jan-12 3204.75
355D 6-Feb-12 3204.24
355D 8-Mar-12 3203.56
355D 4-Apr-12 3204.24
355D 10-May-12 3204.61
355D 7-Jun-12 3204.83
355D 5-Jul-12 3204.61
355D 6-Aug-12 3204.4
355D 3-Sep-12 3204.63
355D 3-Oct-12 3204.42
355D 7-Nov-12 3205.17
355D 6-Dec-12 3205
355D 4-Feb-13 3205.47
355D 1-Mar-13 3205.2
355D 2-Apr-13 3205.33
355D 1-May-13 3204.82
355D 3-Jun-13 3205.53
355D 8-Jul-13 3205.65
355D 6-Aug-13 3205.38
355D 4-Sep-13 3205.22
355D 1-Oct-13 3205.27
355D 5-Nov-13 3205.12
355D 7-Jan-14 3205.2
355D 4-Feb-14 3204.84
355D 4-Mar-14 3205.33
355D 2-Apr-14 3204.48



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



355D 5-May-14 3204.74
355D 3-Jun-14 3204.92
355D 1-Jul-14 3204.42
355D 5-Aug-14 3204.86
355D 7-Oct-14 3205.23
355D 5-Jan-15 3204.39
355D 3-Feb-15 3204.2
355D 3-Mar-15 3204.07
355D 7-Apr-15 3204.61
355D 4-May-15 3204.48
355D 2-Jun-15 3203.92
355D 6-Jul-15 3203.13
355D 5-Aug-15 3203.71
355D 3-Sep-15 3204.07
355D 7-Oct-15 3203.92
355D 5-Nov-15 3203.94
355D 3-Dec-15 3203.69
356D 1-Feb-85 3160.06
356D 1-Mar-85 3160.54
356D 1-Apr-85 3161.17
356D 1-May-85 3161.41
356D 1-Jun-85 3160.19
356D 1-Jul-85 3161.05
356D 1-Aug-85 3161.71
356D 1-Sep-85 3162.76
356D 1-Oct-85 3162.36
356D 1-Nov-85 3164.41
356D 1-Dec-85 3168.21
356D 6-Jan-86 3173.6
356D 6-Feb-86 3175.78
356D 3-Mar-86 3176.24
356D 3-Apr-86 3178.51
356D 2-May-86 3179.33
356D 4-Jun-86 3181.15
356D 2-Jul-86 3180.15
356D 5-Aug-86 3181.96
356D 2-Sep-86 3183.67
356D 7-Oct-86 3184.04
356D 5-Nov-86 3184.49
356D 1-Dec-86 3180.65
356D 5-Jan-87 3183.85
356D 2-Feb-87 3184.02
356D 3-Mar-87 3184.28
356D 7-Apr-87 3184.15
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356D 5-May-87 3184.15
356D 2-Jun-87 3183.85
356D 8-Jul-87 3183.35
356D 6-Aug-87 3185.34
356D 3-Sep-87 3185.95
356D 2-Oct-87 3184.58
356D 3-Nov-87 3184.16
356D 7-Dec-87 3183.73
356D 5-Jan-88 3182.09
356D 1-Feb-88 3183.68
356D 2-Mar-88 3182.37
356D 5-Apr-88 3182.91
356D 11-May-88 3183.15
356D 8-Jun-88 3182.09
356D 5-Jul-88 3182.66
356D 5-Aug-88 3180.96
356D 2-Sep-88 3181.87
356D 3-Oct-88 3181.87
356D 2-Nov-88 3180.55
356D 7-Dec-88 3180.71
356D 6-Jan-89 3181.79
356D 5-Apr-89 3181.58
356D 10-May-89 3184.11
356D 1-Jun-89 3183.05
356D 5-Jul-89 3184.19
356D 10-Aug-89 3183.59
356D 7-Sep-89 3184.45
356D 4-Oct-89 3185.46
356D 10-Nov-89 3185.35
356D 1-Dec-89 3185.02
356D 4-Jan-90 3185.29
356D 6-Feb-90 3185.53
356D 2-Mar-90 3185.71
356D 2-Apr-90 3185.31
356D 2-May-90 3184.83
356D 5-Jun-90 3185.54
356D 5-Jul-90 3186.13
356D 6-Aug-90 3186.38
356D 6-Sep-90 3186.55
356D 4-Oct-90 3186.81
356D 6-Nov-90 3186.13
356D 5-Dec-90 3186.81
356D 4-Jan-91 3187.27
356D 4-Feb-91 3186.59
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356D 5-Mar-91 3187.11
356D 2-Apr-91 3186.6
356D 1-May-91 3187.45
356D 6-Jun-91 3187.24
356D 2-Jul-91 3186.99
356D 5-Aug-91 3188.09
356D 4-Sep-91 3187.4
356D 2-Oct-91 3187.59
356D 1-Nov-91 3187.11
356D 4-Dec-91 3188.31
356D 7-Jan-92 3187.98
356D 5-Feb-92 3188.43
356D 2-Mar-92 3188.49
356D 7-Apr-92 3187.99
356D 1-May-92 3187.99
356D 3-Jun-92 3188.15
356D 6-Jul-92 3188.56
356D 5-Aug-92 3188.28
356D 2-Sep-92 3188.33
356D 1-Oct-92 3188.49
356D 2-Nov-92 3189.02
356D 2-Dec-92 3188.71
356D 6-Jan-93 3188.66
356D 3-Feb-93 3188.42
356D 1-Mar-93 3189.04
356D 2-Apr-93 3189.23
356D 4-May-93 3189.6
356D 4-Jun-93 3189.46
356D 2-Jul-93 3189.65
356D 3-Aug-93 3189.34
356D 8-Sep-93 3189.6
356D 4-Oct-93 3189.73
356D 4-Nov-93 3189.39
356D 6-Dec-93 3189.88
356D 6-Jan-94 3189.46
356D 8-Mar-94 3189.36
356D 5-Apr-94 3189.5
356D 2-May-94 3189.61
356D 31-May-94 3189.49
356D 12-Jul-94 3190.06
356D 3-Aug-94 3189.99
356D 8-Sep-94 3190.33
356D 3-Oct-94 3189.83
356D 7-Nov-94 3190.41
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356D 7-Dec-94 3190.18
356D 9-Jan-95 3190.53
356D 1-Mar-95 3190.31
356D 10-Apr-95 3190.11
356D 4-May-95 3190.43
356D 5-Jun-95 3190.83
356D 3-Jul-95 3190.85
356D 2-Aug-95 3190.73
356D 1-Sep-95 3190.75
356D 3-Oct-95 3190.89
356D 10-Nov-95 3190.39
356D 4-Dec-95 3191.17
356D 2-Jan-96 3190.87
356D 7-Mar-96 3189.99
356D 3-Apr-96 3190.76
356D 9-May-96 3190.39
356D 4-Jun-96 3190.92
356D 8-Jul-96 3190.53
356D 6-Aug-96 3190.51
356D 9-Sep-96 3190.52
356D 2-Oct-96 3190.15
356D 11-Nov-96 3190.48
356D 3-Dec-96 3189.69
356D 2-Jan-97 3189.22
356D 5-Feb-97 3189.52
356D 4-Mar-97 3189.22
356D 2-Apr-97 3189.16
356D 1-May-97 3190.53
356D 3-Jun-97 3190.58
356D 8-Jul-97 3190.92
356D 6-Aug-97 3190.35
356D 2-Sep-97 3190.45
356D 6-Oct-97 3190.77
356D 3-Nov-97 3191.21
356D 8-Dec-97 3191.3
356D 7-Jan-98 3190.71
356D 9-Feb-98 3189.9
356D 6-Mar-98 3191.11
356D 2-Apr-98 3190.96
356D 6-May-98 3191.51
356D 3-Jun-98 3191.25
356D 7-Jul-98 3191.05
356D 11-Aug-98 3191.11
356D 3-Sep-98 3191.57
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356D 9-Oct-98 3190.66
356D 10-Nov-98 3190.81
356D 2-Dec-98 3190.89
356D 7-Jan-99 3190.01
356D 3-Feb-99 3189.76
356D 2-Mar-99 3188.99
356D 5-Apr-99 3190.85
356D 5-May-99 3190.81
356D 2-Jun-99 3191.68
356D 14-Jul-99 3191.76
356D 2-Aug-99 3190.98
356D 8-Sep-99 3190.91
356D 30-Sep-99 3190.45
356D 2-Dec-99 3192.28
356D 6-Jan-00 3191.98
356D 2-Feb-00 3192.13
356D 8-Mar-00 3191.98
356D 5-Apr-00 3192.24
356D 3-May-00 3192.28
356D 8-Jun-00 3192.57
356D 3-Jul-00 3192.38
356D 7-Aug-00 3192.35
356D 7-Sep-00 3192.21
356D 4-Oct-00 3192.51
356D 3-Nov-00 3192.33
356D 7-Dec-00 3192.25
356D 3-Jan-01 3192.48
356D 6-Feb-01 3192.51
356D 1-Mar-01 3192.75
356D 2-Apr-01 3192.85
356D 8-May-01 3192.71
356D 11-Jun-01 3192.78
356D 4-Jul-01 3192.65
356D 2-Aug-01 3192.71
356D 5-Sep-01 3192.88
356D 8-Oct-01 3192.9
356D 5-Nov-01 3192.86
356D 4-Dec-01 3192.91
356D 7-Jan-02 3192.98
356D 6-Feb-02 3192.84
356D 7-Mar-02 3193.01
356D 4-Apr-02 3192.81
356D 10-May-02 3193.02
356D 9-Jul-02 3192.57
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356D 5-Aug-02 3192.91
356D 10-Sep-02 3192.51
356D 1-Oct-02 3192.31
356D 3-Dec-02 3192.15
356D 7-Jan-03 3192.41
356D 5-Mar-03 3193.08
356D 7-May-03 3192.91
356D 4-Jun-03 3192.71
356D 7-Jul-03 3192.71
356D 1-Oct-03 3192.41
356D 2-Dec-03 3192.71
356D 3-Mar-04 3192.51
356D 5-May-04 3192.57
356D 8-Jul-04 3192.32
356D 5-Aug-04 3192.14
356D 6-Oct-04 3192.02
356D 8-Dec-04 3193.97
356D 10-Jan-05 3193.76
356D 3-Mar-05 3193.7
356D 5-May-05 3193.84
356D 15-Jun-05 3193.79
356D 7-Jul-05 3193.77
356D 1-Aug-05 3193.87
356D 17-Oct-05 3193.93
356D 7-Dec-05 3193.64
356D 10-Jan-06 3193.93
356D 10-Feb-06 3193.42
356D 6-Mar-06 3193.81
356D 13-Apr-06 3193.87
356D 4-May-06 3193.62
356D 10-Jun-06 3193.92
356D 4-Jul-06 3193.64
356D 9-Aug-06 3193.6
356D 5-Sep-06 3193.33
356D 6-Oct-06 3193.26
356D 3-Nov-06 3193.17
356D 6-Dec-06 3192.67
356D 9-Jan-07 3192.71
356D 8-Feb-07 3192.51
356D 8-Mar-07 3192.61
356D 3-May-07 3192.57
356D 5-Jun-07 3192.42
356D 9-Jul-07 3192.12
356D 8-Aug-07 3191.87
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356D 3-Sep-07 3191.77
356D 2-Oct-07 3191.67
356D 6-Nov-07 3191.42
356D 3-Dec-07 3191.37
356D 8-Jan-08 3191.27
356D 4-Feb-08 3191.02
356D 1-Mar-08 3191.41
356D 8-Apr-08 3191.16
356D 2-Jun-08 3191.08
356D 12-Jul-08 3190.65
356D 5-Aug-08 3190.72
356D 4-Sep-08 3190.61
356D 3-Oct-08 3190.8
356D 4-Nov-08 3190.85
356D 2-Dec-08 3190.4
356D 8-Jan-09 3190.5
356D 4-Feb-09 3190.32
356D 8-Mar-09 3190.19
356D 6-Apr-09 3189.9
356D 5-May-09
356D 5-May-09
357A 1-Apr-85 3127.97
357A 1-May-85 3127.27
357A 1-Jun-85 3126.78
357A 1-Jul-85 3126.14
357A 1-Aug-85 3126.4
357A 1-Sep-85 3126
357A 1-Oct-85 3126.4
357A 1-Nov-85 3126.68
357A 1-Dec-85 3126.85
357A 6-Jan-86 3127.13
357A 6-Feb-86 3127.14
357A 3-Mar-86 3127.38
357A 3-Apr-86 3127.2
357A 2-May-86 3127.35
357A 4-Jun-86 3127.22
357A 30-Jun-86 3126.49
357A 5-Aug-86 3126.05
357A 2-Sep-86 3126.29
357A 7-Oct-86 3126.95
357A 3-Nov-86 3127.4
357A 1-Dec-86 3127.05
357A 5-Jan-87 3127.04
357A 2-Feb-87 3127.09
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357A 3-Mar-87 3127.21
357A 7-Apr-87 3127.26
357A 5-May-87 3126.89
357A 2-Jun-87 3126.9
357A 8-Jul-87 3126.13
357A 6-Aug-87 3126.08
357A 3-Sep-87 3126.15
357A 2-Oct-87 3126.1
357A 3-Nov-87 3126.44
357A 7-Dec-87 3126.54
357A 5-Jan-88 3126.45
357A 1-Feb-88 3126.66
357A 2-Mar-88 3127.08
357A 5-Apr-88 3126.77
357A 11-May-88 3126.63
357A 8-Jun-88 3125.75
357A 5-Jul-88 3125.43
357A 5-Aug-88 3124.98
357A 2-Sep-88 3124.66
357A 3-Oct-88 3124.66
357A 2-Nov-88 3125.19
357A 7-Dec-88 3125.53
357A 6-Jan-89 3125.7
357A 5-Apr-89 3125.67
357A 10-May-89 3126.91
357A 1-Jun-89 3126.74
357A 5-Jul-89 3125.77
357A 2-Aug-89 3125.11
357A 7-Sep-89 3124.95
357A 4-Oct-89 3125.43
357A 4-Jan-90 3126.44
357A 6-Feb-90 3126.53
357A 2-Mar-90 3126.59
357A 2-May-90 3126.86
357A 5-Jul-90 3125.7
357A 6-Aug-90 3124.47
357A 5-Dec-90 3124.94
357A 4-Jan-91 3125
357A 4-Feb-91 3125.3
357A 5-Mar-91 3125.33
357A 2-Apr-91 3125.4
357A 1-May-91 3126
357A 6-Jun-91 3125.75
357A 2-Jul-91 3125.17
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357A 5-Aug-91 3124.22
357A 4-Sep-91 3123.85
357A 2-Oct-91 3124.41
357A 1-Nov-91 3124.47
357A 4-Dec-91 3124.81
357A 7-Jan-92 3124.73
357A 5-Feb-92 3124.94
357A 2-Mar-92 3124.99
357A 7-Apr-92 3124.96
357A 1-May-92 3125.12
357A 3-Jun-92 3124.78
357A 6-Jul-92 3124.46
357A 5-Aug-92 3124.05
357A 2-Sep-92 3123.96
357A 1-Oct-92 3123.94
357A 2-Nov-92 3124.23
357A 2-Dec-92 3124.35
357A 6-Jan-93 3124.38
357A 3-Feb-93 3125.35
357A 1-Mar-93 3125.29
357A 2-Apr-93 3125.79
357A 4-May-93 3125.63
357A 4-Jun-93 3125.39
357A 2-Jul-93 3125.7
357A 3-Aug-93 3125.82
357A 8-Sep-93 3125.18
357A 4-Oct-93 3125.15
357A 4-Nov-93 3125.47
357A 6-Dec-93 3125.57
357A 6-Jan-94 3126.06
357A 8-Mar-94 3127.27
357A 5-Apr-94 3126.93
357A 2-May-94 3126.66
357A 31-May-94 3126.13
357A 12-Jul-94 3125.55
357A 3-Aug-94 3125.11
357A 8-Sep-94 3125.17
357A 3-Oct-94 3125.27
357A 7-Nov-94 3125.79
357A 7-Dec-94 3125.84
357A 9-Jan-95 3125.89
357A 1-Mar-95 3126.1
357A 10-Apr-95 3126.53
357A 4-May-95 3126.56
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357A 5-Jun-95 3126.62
357A 3-Jul-95 3126.15
357A 2-Aug-95 3125.49
357A 1-Sep-95 3125.14
357A 3-Oct-95 3125.45
357A 10-Nov-95 3125.53
357A 4-Dec-95 3125.75
357A 2-Jan-96 3125.7
357A 7-Mar-96 3126.35
357A 3-Apr-96 3126.85
357A 9-May-96 3126.63
357A 4-Jun-96 3126.79
357A 8-Jul-96 3126.15
357A 6-Aug-96 3125.63
357A 9-Sep-96 3125.45
357A 2-Oct-96 3125.66
357A 11-Nov-96 3125.88
357A 3-Dec-96 3126.07
357A 2-Jan-97 3126.6
357A 5-Feb-97 3127.83
357A 4-Mar-97 3127.22
357A 2-Apr-97 3127.05
357A 1-May-97 3127.23
357A 3-Jun-97 3127.12
357A 8-Jul-97 3126.85
357A 6-Aug-97 3126.84
357A 2-Sep-97 3126.35
357A 6-Oct-97 3126.4
357A 3-Nov-97 3126.86
357A 8-Dec-97 3127.03
357A 7-Jan-98 3127.07
357A 9-Feb-98 3127.32
357A 6-Mar-98 3127.25
357A 2-Apr-98 3127.35
357A 6-May-98 3126.97
357A 29-May-98 3126.69
357A 3-Jun-98 3126.67
357A 7-Jul-98 3126.51
357A 11-Aug-98 3126.29
357A 3-Sep-98 3125.94
357A 9-Oct-98 3126.27
357A 10-Nov-98 3126.75
357A 2-Dec-98 3126.73
357A 7-Jan-99 3127.11
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357A 3-Feb-99 3127.07
357A 2-Mar-99 3127.25
357A 5-Apr-99 3127.15
357A 5-May-99 3127.13
357A 24-May-99 3127.07
357A 15-Jul-99 3126.19
357A 2-Aug-99 3125.75
357A 8-Sep-99 3126.05
357A 30-Sep-99 3126.24
357A 2-Dec-99 3126.62
357A 6-Jan-00 3126.62
357A 2-Feb-00 3126.65
357A 8-Mar-00 3126.85
357A 5-Apr-00 3126.8
357A 3-May-00 3126.69
357A 8-Jun-00 3126.25
357A 3-Jul-00 3126.18
357A 7-Aug-00 3125.35
357A 7-Sep-00 3125.32
357A 4-Oct-00 3125.6
357A 3-Nov-00 3125.86
357A 7-Dec-00 3125.99
357A 3-Jan-01 3125.92
357A 6-Feb-01 3126.65
357A 1-Mar-01 3126.42
357A 2-Apr-01 3126.89
357A 8-May-01 3126.57
357A 11-Jun-01 3126.05
357A 4-Jul-01 3126.22
357A 2-Aug-01 3125.49
357A 5-Sep-01 3124.95
357A 8-Oct-01 3125.32
357A 5-Nov-01 3125.59
357A 4-Dec-01 3125.72
357A 7-Jan-02 3125.75
357A 6-Feb-02 3125.89
357A 7-Mar-02 3126.05
357A 4-Apr-02 3126.12
357A 10-May-02 3126.33
357A 9-Jul-02 3124.99
357A 5-Aug-02 3124.65
357A 10-Sep-02 3124.75
357A 1-Oct-02 3124.8
357A 3-Dec-02 3125.14
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357A 7-Jan-03 3125.25
357A 5-Mar-03 3125.62
357A 7-May-03 3126.35
357A 4-Jun-03 3126.18
357A 7-Jul-03 3125.42
357A 7-Aug-03 3124.73
357A 1-Oct-03 3124.72
357A 2-Dec-03 3125.09
357A 2-Feb-04 3125.28
357A 1-Mar-04 3125.85
357A 5-May-04 3125.59
357A 13-Jul-04 3125.65
357A 5-Aug-04 3125.02
357A 6-Oct-04 3124.92
357A 8-Nov-04 3125.15
357A 7-Dec-04 3125.25
357A 10-Jan-05 3125.25
357A 3-Mar-05 3125.4
357A 5-May-05 3125.62
357A 20-Jun-05 3125.85
357A 7-Jul-05 3126.2
357A 1-Aug-05 3125.29
357A 26-Oct-05 3125.59
357A 8-Dec-05 3125.72
357A 11-Jan-06 3125.95
357A 9-Feb-06 3125.82
357A 6-Mar-06 3125.92
357A 13-Apr-06 3126.49
357A 4-May-06 3126.14
357A 15-Jun-06 3125.49
357A 4-Jul-06 3125.05
357A 9-Aug-06 3124.55
357A 6-Oct-06 3124.65
357A 27-Oct-06 3124.75
357A 6-Dec-06 3124.75
357A 9-Jan-07 3124.84
357A 8-Feb-07 3124.79
357A 12-Mar-07 3125.55
357A 3-May-07 3125.9
357A 5-Jun-07 3126.49
357A 9-Jul-07 3126.09
357A 8-Aug-07 3125.22
357A 5-Sep-07 3125.15
357A 9-Oct-07 3125.45
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357A 9-Nov-07 3125.67
357A 4-Dec-07 3125.75
357A 8-Jan-08 3125.8
357A 8-Feb-08 3125.82
357A 5-Mar-08 3126.13
357A 8-Apr-08 3126.24
357A 2-Jun-08 3126.43
357A 12-Jul-08 3125.5
357A 6-Aug-08 3125.15
357A 10-Sep-08 3125.04
357A 7-Oct-08 3125.11
357A 4-Nov-08 3125.46
357A 10-Dec-08 3125.46
357A 8-Jan-09 3125.47
357A 10-Mar-09 3126.05
357A 13-May-09 3126.26
357A 7-Jul-09 3124.48
357A 10-Aug-09 3125.28
357A 9-Sep-09 3124.95
357A 7-Oct-09 3125.15
357A 3-Nov-09 3125.24
357A 1-Dec-09 3125.24
357A 4-Jan-10 3125.26
357A 2-Feb-10 3125.31
357A 3-Mar-10 3126.4
357A 6-Apr-10 3126.03
357A 28-Apr-10 3126
357A 1-Jun-10 3126.18
357A 6-Jul-10 3125.61
357A 1-Sep-10 3124.9
357A 5-Oct-10 3124.87
357A 2-Nov-10 3125.09
357A 1-Feb-11 3126.89
357A 7-Mar-11 3126.73
357A 6-Apr-11 3127.1
357A 2-May-11 3127.22
357A 2-Jun-11 3128.25
357A 6-Jul-11 3127.46
357A 1-Aug-11 3127.42
357A 1-Sep-11 3126.94
357A 4-Oct-11 3126.88
357A 7-Nov-11 3127.14
357A 5-Dec-11 3127.06
357A 9-Jan-12 3127.02
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357A 7-Feb-12 3127.08
357A 9-Mar-12 3127.59
357A 5-Apr-12 3127.49
357A 11-May-12 3127.14
357A 5-Jul-12 3126.92
357A 7-Aug-12 3126.76
357A 4-Sep-12 3126.69
357A 7-Nov-12 3126.7
357A 7-Dec-12 3126.91
357A 4-Feb-13 3127.14
357A 1-Mar-13 3127.16
357A 2-Apr-13 3127.09
357A 2-May-13 3127.14
357A 3-Jun-13 3128.11
357A 9-Jul-13 3126.9
357A 6-Aug-13 3126.4
357A 4-Sep-13 3125.97
357A 2-Oct-13 3126.63
357A 6-Nov-13 3127.08
357A 4-Dec-13 3127.21
357A 7-Jan-14 3127.4
357A 4-Feb-14 3125.52
357A 4-Mar-14 3127.73
357A 4-Apr-14 3128.12
357A 3-Jun-14 3127.57
357A 9-Jul-14 3128.07
357A 9-Oct-14 3127.6
357A 5-Jan-15 3126.12
357A 3-Feb-15 3128.03
357A 5-Mar-15 3128.05
357A 5-May-15 3127.92
357A 2-Jun-15 3128.02
357A 6-Jul-15 3127.79
357A 5-Aug-15 3127.36
357A 3-Sep-15 3127.49
357A 7-Oct-15 3127.74
357A 5-Nov-15 3212.57
358D 1-Jun-85 3156.41
358D 1-Oct-85 3156.73
358D 1-Nov-85 3156.94
358D 1-Dec-85 3156.97
358D 6-Jan-86 3157.38
358D 6-Feb-86 3157.22
358D 3-Mar-86 3157.22
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358D 3-Apr-86 3157.14
358D 2-May-86 3157.22
358D 4-Jun-86 3156.84
358D 2-Jul-86 3153.59
358D 4-Aug-86 3153.54
358D 2-Sep-86 3155.25
358D 7-Oct-86 3155.94
358D 5-Nov-86 3155.82
358D 1-Dec-86 3157.67
358D 5-Jan-87 3157.66
358D 2-Feb-87 3157.53
358D 3-Mar-87 3157.47
358D 7-Apr-87 3157.7
358D 5-May-87 3156.46
358D 2-Jun-87 3157.08
358D 8-Jul-87 3156.42
358D 6-Aug-87 3157.24
358D 3-Sep-87 3158.98
358D 2-Oct-87 3158.1
358D 3-Nov-87 3158.24
358D 7-Dec-87 3158.34
358D 5-Jan-88 3158.18
358D 1-Feb-88 3157.92
358D 2-Mar-88 3157.96
358D 5-Apr-88 3158.03
358D 11-May-88 3157.75
358D 8-Jun-88 3154.77
358D 5-Jul-88 3155.11
358D 5-Aug-88 3156.07
358D 2-Sep-88 3154.93
358D 3-Oct-88 3154.93
358D 2-Nov-88 3156.75
358D 7-Dec-88 3156.74
358D 6-Jan-89 3156.97
358D 14-Feb-89 3156.86
358D 10-Mar-89 3157.17
358D 5-Apr-89 3157.15
358D 10-May-89 3157.54
358D 1-Jun-89 3157.04
358D 5-Jul-89 3155.65
358D 2-Aug-89 3155.06
358D 7-Sep-89 3155.98
358D 4-Oct-89 3156.44
358D 10-Nov-89 3156.81



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



358D 1-Dec-89 3156.48
358D 4-Jan-90 3156.69
358D 6-Feb-90 3156.71
358D 2-Mar-90 3156.69
358D 2-Apr-90 3156.72
358D 2-May-90 3156.97
358D 5-Jun-90 3156.86
358D 5-Jul-90 3155.77
358D 6-Aug-90 3155.53
358D 6-Sep-90 3154.83
358D 4-Oct-90 3156.55
358D 6-Nov-90 3156.72
358D 5-Dec-90 3156.81
358D 4-Jan-91 3156.9
358D 4-Feb-91 3156.78
358D 5-Mar-91 3156.89
358D 2-Apr-91 3156.62
358D 1-May-91 3156.95
358D 6-Jun-91 3156.72
358D 2-Jul-91 3156.64
358D 5-Aug-91 3154.81
358D 4-Sep-91 3154.99
358D 2-Oct-91 3156.41
358D 1-Nov-91 3156.58
358D 4-Dec-91 3156.89
358D 7-Jan-92 3156.81
358D 5-Feb-92 3156.68
358D 2-Mar-92 3156.14
358D 7-Apr-92 3156.41
358D 1-May-92 3156.58
358D 3-Jun-92 3156.09
358D 6-Jul-92 3156.21
358D 5-Aug-92 3155.17
358D 2-Sep-92 3155.56
358D 1-Oct-92 3155.92
358D 2-Nov-92 3156.26
358D 2-Dec-92 3156.25
358D 6-Jan-93 3156.16
358D 3-Feb-93 3156.25
358D 1-Mar-93 3156.23
358D 2-Apr-93 3156.25
358D 4-May-93 3156.69
358D 4-Jun-93 3156.21
358D 2-Jul-93 3156.46
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358D 3-Aug-93 3156.78
358D 8-Sep-93 3156.37
358D 4-Oct-93 3156.6
358D 4-Nov-93 3156.76
358D 6-Dec-93 3156.64
358D 6-Jan-94 3156.67
358D 3-Feb-94 3156.54
358D 8-Mar-94 3156.8
358D 5-Apr-94 3156.58
358D 2-May-94 3156.48
358D 31-May-94 3156.03
358D 12-Jul-94 3156.13
358D 3-Aug-94 3154.59
358D 8-Sep-94 3154.71
358D 3-Oct-94 3156.1
358D 7-Nov-94 3156.25
358D 7-Dec-94 3156.23
358D 9-Jan-95 3156.27
358D 2-Mar-95 3156.05
358D 10-Apr-95 3156.25
358D 9-May-95 3156.4
358D 5-Jun-95 3156.71
358D 3-Jul-95 3156.17
358D 1-Aug-95 3155.46
358D 1-Sep-95 3154.93
358D 3-Oct-95 3156.36
358D 9-Nov-95 3156.75
358D 4-Dec-95 3156.88
358D 2-Jan-96 3156.68
358D 8-Feb-96 3156.74
358D 7-Mar-96 3156.44
358D 2-Apr-96 3156.79
358D 9-May-96 3157.19
358D 4-Jun-96 3156.97
358D 8-Jul-96 3156.25
358D 6-Aug-96 3154.33
358D 9-Sep-96 3154.42
358D 2-Oct-96 3156.16
358D 7-Nov-96 3156.52
358D 3-Dec-96 3156.52
358D 2-Jan-97 3156.52
358D 5-Feb-97 3156.72
358D 4-Mar-97 3156.62
358D 2-Apr-97 3156.58
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358D 1-May-97 3156.87
358D 3-Jun-97 3156.89
358D 8-Jul-97 3156.52
358D 6-Aug-97 3155.52
358D 2-Sep-97 3155.15
358D 6-Oct-97 3156.61
358D 3-Nov-97 3156.87
358D 8-Dec-97 3156.97
358D 7-Jan-98 3156.84
358D 9-Feb-98 3156.77
358D 6-Mar-98 3156.63
358D 2-Apr-98 3156.84
358D 6-May-98 3156.21
358D 3-Jun-98 3154.84
358D 7-Jul-98 3155.8
358D 11-Aug-98 3154.64
358D 3-Sep-98 3155.24
358D 9-Oct-98 3156.42
358D 10-Nov-98 3156.66
358D 2-Dec-98 3156.66
358D 7-Jan-99 3156.54
358D 3-Feb-99 3156.49
358D 2-Mar-99 3156.36
358D 5-Apr-99 3156.28
358D 5-May-99 3156.34
358D 26-May-99 3156.21
358D 14-Jul-99 3155.54
358D 2-Aug-99 3154.1
358D 8-Sep-99 3156.01
358D 30-Sep-99 3156.08
358D 2-Dec-99 3155.94
358D 6-Jan-00 3155.84
358D 2-Feb-00 3155.81
358D 8-Mar-00 3155.88
358D 4-Apr-00 3155.94
358D 27-Apr-00 3155.71
358D 8-Jun-00 3154.94
358D 3-Jul-00 3155.49
358D 7-Aug-00 3154.24
358D 7-Sep-00 3155.18
358D 4-Oct-00 3155.79
358D 3-Nov-00 3155.96
358D 7-Dec-00 3156.06
358D 3-Jan-01 3155.94
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358D 6-Feb-01 3155.91
358D 1-Mar-01 3156.1
358D 2-Apr-01 3156.28
358D 8-May-01 3155.96
358D 11-Jun-01 3155.94
358D 4-Jul-01 3156.08
358D 6-Aug-01 3154.77
358D 5-Sep-01 3155.01
358D 8-Oct-01 3155.88
358D 5-Nov-01 3156.07
358D 4-Dec-01 3156.21
358D 7-Jan-02 3156.1
358D 6-Feb-02 3156.1
358D 7-Mar-02 3156.21
358D 4-Apr-02 3156.14
358D 8-May-02 3156.41
358D 10-Jul-02 3154.66
358D 5-Aug-02 3154.91
358D 10-Sep-02 3155.61
358D 1-Oct-02 3155.88
358D 3-Dec-02 3155.77
358D 7-Jan-03 3155.81
358D 5-Mar-03 3155.94
358D 7-May-03 3155.91
358D 3-Jun-03 3155.66
358D 7-Jul-03 3154.04
358D 7-Aug-03 3154.68
358D 1-Oct-03 3155.24
358D 3-Dec-03 3155.61
358D 8-Jan-04 3155.71
358D 2-Feb-04 3155.84
358D 1-Mar-04 3155.94
358D 5-May-04 3155.44
358D 8-Jul-04 3155.38
358D 5-Aug-04 3154.77
358D 6-Oct-04 3155.38
358D 7-Dec-04 3155.49
358D 10-Jan-05 3155.31
358D 3-Mar-05 3155.29
358D 10-May-05 3156.05
358D 7-Jul-05 3155.98
358D 1-Aug-05 3154.64
358D 13-Oct-05 3156.43
358D 22-Nov-05 3155.81



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



358D 7-Dec-05 3155.74
358D 10-Jan-06 3153.04
358D 9-Feb-06 3155.14
358D 2-Mar-06 3153.88
358D 13-Apr-06 3154.87
358D 4-May-06 3153.31
358D 10-Jun-06 3151.59
358D 4-Jul-06 3150.94
358D 9-Aug-06 3151.44
358D 5-Sep-06 3151.05
358D 6-Oct-06 3150.54
358D 3-Nov-06 3150.51
358D 6-Dec-06 3151.04
358D 3-Jan-07 3152.01
358D 8-Feb-07 3150.41
358D 8-Mar-07 3151.64
358D 3-Apr-07 3152.74
358D 3-May-07 3151.14
358D 5-Jun-07 3151.77
358D 9-Jul-07 3150.84
358D 8-Aug-07 3150.12
358D 3-Sep-07 3151.31
358D 10-Oct-07 3150.58
358D 6-Nov-07 3150.72
358D 3-Dec-07 3150.78
358D 8-Jan-08 3150.74
358D 4-Feb-08 3150.89
358D 1-Mar-08 3151.07
358D 8-Apr-08 3150.62
358D 29-Apr-08 3150.56
358D 25-May-08 3151.59
358D 2-Jun-08 3152.47
358D 12-Jul-08 3150.07
358D 5-Aug-08 3152.38
358D 4-Sep-08 3151.22
358D 30-Sep-08 3153.61
358D 3-Oct-08 3153.81
358D 4-Nov-08 3151.04
358D 2-Dec-08 3150.84
358D 8-Jan-09 3154.03
358D 4-Feb-09 3154.01
358D 8-Mar-09 3150.72
358D 6-Apr-09 3154.15
358D 5-May-09 3150.71
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358D 7-Jul-09 3150.2
358D 7-Aug-09 3153.13
358D 1-Sep-09 3151.87
358D 7-Oct-09 3153.51
358D 3-Nov-09 3153.01
358D 1-Dec-09 3150.35
358D 4-Jan-10 3150.39
358D 2-Feb-10 3150.39
358D 3-Mar-10 3153.4
358D 6-Apr-10 3150.41
358D 4-May-10 3150.46
358D 23-May-10 3150.44
358D 1-Jun-10 3150.54
358D 6-Jul-10 3150.79
358D 1-Sep-10 3153.26
358D 5-Oct-10 3150.17
358D 2-Nov-10 3150.33
358D 6-Dec-10 3151.83
358D 4-Jan-11 3150.23
358D 1-Feb-11 3151.7
358D 7-Mar-11 3153.26
358D 6-Apr-11 3153.54
358D 2-May-11 3150.44
358D 2-Jun-11 3151.55
358D 5-Jul-11 3152.24
358D 1-Aug-11 3151.31
358D 1-Sep-11 3150.33
358D 3-Oct-11 3151.06
358D 7-Nov-11 3151.09
358D 5-Dec-11 3151.25
358D 5-Jan-12 3151.4
358D 6-Feb-12 3151.07
358D 8-Mar-12 3151.08
358D 4-Apr-12 3151.17
358D 10-May-12 3151.51
358D 7-Jun-12 3150.45
358D 5-Jul-12 3150.11
358D 6-Aug-12 3152.87
358D 3-Sep-12 3153.02
358D 3-Oct-12 3154.1
358D 7-Nov-12 3154.31
358D 6-Dec-12 3151.44
358D 7-Jan-13 3151.63
358D 4-Feb-13 3151.73
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358D 1-Mar-13 3151.88
358D 2-Apr-13 3151.99
358D 1-May-13 3151.25
358D 3-Jun-13 3151.64
358D 9-Jul-13 3151.34
358D 6-Aug-13 3151.48
358D 4-Sep-13 3151.5
358D 1-Oct-13 3151.91
358D 5-Nov-13 3152.14
358D 3-Dec-13 3152.11
358D 7-Jan-14 3152.8
358D 4-Feb-14 3151.72
358D 4-Mar-14 3153.63
358D 2-Apr-14 3154.45
358D 2-May-14 3154.89
358D 3-Jun-14 3155.38
358D 1-Jul-14 3151.42
358D 5-Aug-14 3151.44
358D 5-Jan-15 3148.7
358D 3-Feb-15 3151.01
358D 5-Mar-15 3151.29
358D 7-Apr-15 3151.41
358D 4-May-15 3151.26
358D 2-Jun-15 3150.95
358D 6-Jul-15 3150.43
358D 5-Aug-15 3150.98
358D 3-Sep-15 3150.61
358D 7-Oct-15 3150.94
358D 5-Nov-15 3150.15
358D 3-Dec-15 3150.82
358T 3-Jun-97 3156.82
358T 5-May-99 3156.38
358T 13-May-02 3156.23
358T 10-May-05 3156.05
358T 22-Nov-05 3155.84
358T 10-Jan-06 3153.01
358T 13-Apr-06 3154.85
358T 7-Jun-06 3152.84
358T 25-May-08 3149.74
358T 2-Feb-10 3150.25
358T 1-Jun-10 3150.46
358T 6-Apr-11 3153.44
358T 3-Oct-12 3154.09
358T 1-Mar-13 3151.82
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358T 2-Apr-13 3151.93
358T 1-May-13 3151.11
358T 3-Jun-13 3151.49
358T 9-Jul-13 3151.25
358T 6-Aug-13 3151.39
358T 4-Sep-13 3151.46
358T 1-Oct-13 3151.89
358T 5-Nov-13 3152.15
358T 3-Dec-13 3152.11
358T 7-Jan-14 3152.84
358T 4-Feb-14 3151.71
358T 4-Mar-14 3153.67
358T 2-Apr-14 3154.5
358T 2-May-14 3154.93
358T 3-Jun-14 3155.46
358T 1-Jul-14 3151.28
358T 5-Aug-14 3151.39
358T 7-Oct-14 3151.8
358T 5-Jan-15 3150.38
358T 3-Feb-15 3150.99
358T 5-Mar-15 3151.24
358T 7-Apr-15 3151.39
358T 4-May-15 3151.21
358T 2-Jun-15 3150.83
358T 6-Jul-15 3150.33
358T 5-Aug-15 3150.98
358T 3-Sep-15 3150.6
358T 7-Oct-15 3150.93
358T 5-Nov-15 3151.05
358T 3-Dec-15 3150.65
359D 7-Dec-88 3152.7
359D 6-Jan-89 3152.98
359D 14-Feb-89 3152.99
359D 10-Mar-89 3153.26
359D 5-Apr-89 3153.31
359D 10-May-89 3153.66
359D 1-Jun-89 3153.15
359D 5-Jul-89 3152.09
359D 10-Aug-89 3151.45
359D 7-Sep-89 3151.97
359D 4-Oct-89 3152.34
359D 10-Nov-89 3152.94
359D 1-Dec-89 3152.36
359D 4-Jan-90 3152.9
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359D 6-Feb-90 3152.97
359D 2-Mar-90 3152.82
359D 2-Apr-90 3152.81
359D 2-May-90 3153.02
359D 5-Jun-90 3153.04
359D 5-Jul-90 3151.85
359D 6-Aug-90 3151.24
359D 6-Sep-90 3151.36
359D 4-Oct-90 3152.5
359D 6-Nov-90 3152.8
359D 5-Dec-90 3152.86
359D 4-Jan-91 3152.92
359D 4-Feb-91 3152.87
359D 5-Mar-91 3152.77
359D 2-Apr-91 3152.67
359D 1-May-91 3153.2
359D 6-Jun-91 3153.08
359D 2-Jul-91 3152.84
359D 5-Aug-91 3151.02
359D 4-Sep-91 3149.94
359D 2-Oct-91 3152.81
359D 1-Nov-91 3152.81
359D 4-Dec-91 3152.91
359D 7-Jan-92 3153.22
359D 5-Feb-92 3153.13
359D 2-Mar-92 3152.94
359D 7-Apr-92 3152.65
359D 1-May-92 3152.8
359D 3-Jun-92 3153.03
359D 6-Jul-92 3152.58
359D 5-Aug-92 3152.73
359D 2-Sep-92 3151.98
359D 1-Oct-92 3152.24
359D 2-Nov-92 3152.63
359D 2-Dec-92 3152.79
359D 6-Jan-93 3152.92
359D 3-Feb-93 3152.78
359D 1-Mar-93 3152.77
359D 2-Apr-93 3152.82
359D 4-May-93 3152.86
359D 4-Jun-93 3152.83
359D 2-Jul-93 3151.96
359D 3-Aug-93 3152.31
359D 8-Sep-93 3152.88
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359D 4-Oct-93 3152.67
359D 4-Nov-93 3152.8
359D 6-Dec-93 3152.95
359D 6-Jan-94 3153.09
359D 3-Feb-94 3152.94
359D 8-Mar-94 3153.05
359D 5-Apr-94 3153.3
359D 2-May-94 3152.75
359D 31-May-94 3152.98
359D 12-Jul-94 3151.66
359D 3-Aug-94 3152.49
359D 8-Sep-94 3150.52
359D 3-Oct-94 3151.2
359D 7-Nov-94 3152.43
359D 7-Dec-94 3152.9
359D 9-Jan-95 3152.67
359D 2-Mar-95 3152.72
359D 10-Apr-95 3152.55
359D 9-May-95 3152.73
359D 5-Jun-95 3152.85
359D 3-Jul-95 3152.82
359D 1-Aug-95 3153.15
359D 1-Sep-95 3151.77
359D 3-Oct-95 3150.24
359D 9-Nov-95 3152.73
359D 4-Dec-95 3152.55
359D 2-Jan-96 3152.93
359D 8-Feb-96 3152.8
359D 7-Mar-96 3152.64
359D 2-Apr-96 3152.63
359D 9-May-96 3152.86
359D 4-Jun-96 3152.87
359D 8-Jul-96 3153.16
359D 6-Aug-96 3152.07
359D 9-Sep-96 3150.32
359D 2-Oct-96 3150.59
359D 7-Nov-96 3152.47
359D 3-Dec-96 3152.73
359D 2-Jan-97 3152.63
359D 5-Feb-97 3152.81
359D 4-Mar-97 3153.05
359D 2-Apr-97 3152.98
359D 1-May-97 3152.81
359D 3-Jun-97 3153.22
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359D 8-Jul-97 3153.1
359D 6-Aug-97 3152.85
359D 2-Sep-97 3151.87
359D 6-Oct-97 3151.67
359D 3-Nov-97 3152.87
359D 8-Dec-97 3153.3
359D 7-Jan-98 3153.3
359D 9-Feb-98 3153.15
359D 6-Mar-98 3153.07
359D 2-Apr-98 3152.86
359D 6-May-98 3153.16
359D 3-Jun-98 3152.5
359D 7-Jul-98 3151.52
359D 11-Aug-98 3152.3
359D 3-Sep-98 3151.24
359D 29-Sep-98 3150.9
359D 10-Nov-98 3152.75
359D 2-Dec-98 3153.23
359D 7-Jan-99 3153.2
359D 3-Feb-99 3152.87
359D 2-Mar-99 3152.8
359D 5-Apr-99 3152.79
359D 5-May-99 3152.8
359D 26-May-99 3152.68
359D 14-Jul-99 3152.6
359D 2-Aug-99 3151.41
359D 8-Sep-99 3149.9
359D 30-Sep-99 3152.32
359D 2-Dec-99 3152.39
359D 6-Jan-00 3152.65
359D 2-Feb-00 3152.44
359D 8-Mar-00 3152.35
359D 4-Apr-00 3152.45
359D 27-Apr-00 3152.55
359D 8-Jun-00 3152.34
359D 3-Jul-00 3152.15
359D 7-Aug-00 3152.32
359D 7-Sep-00 3150.65
359D 4-Oct-00 3151.23
359D 3-Nov-00 3150.29
359D 7-Dec-00 3152.24
359D 3-Jan-01 3152.79
359D 6-Feb-01 3152.55
359D 1-Mar-01 3152.3



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



359D 2-Apr-01 3152.65
359D 8-May-01 3152.85
359D 11-Jun-01 3152.68
359D 4-Jul-01 3152.52
359D 6-Aug-01 3152.7
359D 5-Sep-01 3151.8
359D 8-Oct-01 3151.65
359D 5-Nov-01 3152.52
359D 4-Dec-01 3152.68
359D 7-Jan-02 3152.52
359D 6-Feb-02 3152.55
359D 7-Mar-02 3152.25
359D 4-Apr-02 3152.52
359D 8-May-02 3152.52
359D 10-Jul-02 3152.66
359D 5-Aug-02 3151.42
359D 10-Sep-02 3151.15
359D 1-Oct-02 3151.7
359D 3-Dec-02 3151.95
359D 7-Jan-03 3152.19
359D 5-Mar-03 3152.19
359D 16-Apr-03 3152.12
359D 7-May-03 3152.29
359D 3-Jun-03 3152.15
359D 7-Jul-03 3152.12
359D 7-Aug-03 3150.25
359D 6-Oct-03 3151.01
359D 2-Dec-03 3151.85
359D 8-Jan-04 3152.12
359D 2-Feb-04 3152.22
359D 1-Mar-04 3152.52
359D 5-May-04 3152.42
359D 1-Jul-04 3152.09
359D 5-Aug-04 3151.15
359D 6-Oct-04 3151.35
359D 8-Dec-04 3152.02
359D 10-Jan-05 3152.15
359D 3-Mar-05 3151.92
359D 8-Jun-05 3151.92
359D 7-Jul-05 3152.57
359D 1-Aug-05 3151.62
359D 13-Oct-05 3153.04
359D 7-Dec-05 3152.52
359D 10-Jan-06 3151.85
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359D 9-Feb-06 3152.32
359D 2-Mar-06 3151.68
359D 13-Apr-06 3152.25
359D 4-May-06 3151.85
359D 10-Jun-06 3150.46
359D 4-Jul-06 3148.85
359D 9-Aug-06 3150.23
359D 13-Sep-06 3150.09
359D 6-Oct-06 3150.09
359D 3-Nov-06 3150.09
359D 6-Dec-06 3150.1
359D 3-Jan-07 3150.65
359D 8-Feb-07 3150.04
359D 8-Mar-07 3150.55
359D 3-Apr-07 3151.19
359D 3-May-07 3150.79
359D 5-Jun-07 3151.2
359D 9-Jul-07 3150.45
359D 8-Aug-07 3149.82
359D 3-Sep-07 3150.44
359D 10-Oct-07 3150.2
359D 6-Nov-07 3150.27
359D 4-Dec-07 3150.35
359D 8-Jan-08 3150.31
359D 8-Feb-08 3150.53
359D 1-Mar-08 3150.57
359D 8-Apr-08 3149.97
359D 29-Apr-08 3150.02
359D 26-May-08 3150.55
359D 2-Jun-08 3150.72
359D 12-Jul-08 3149.65
359D 5-Aug-08 3150.57
359D 4-Sep-08 3150.41
359D 3-Oct-08 3151.5
359D 4-Nov-08 3150.35
359D 2-Dec-08 3150.26
359D 8-Jan-09 3151.77
359D 4-Feb-09 3151.64
359D 8-Mar-09 3150.26
359D 6-Apr-09 3151.39
359D 5-May-09 3150.18
359D 7-Jul-09 3149.16
359D 7-Aug-09 3150.48
359D 1-Sep-09 3149.84
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359D 7-Oct-09 3150.72
359D 3-Nov-09 3150.9
359D 1-Dec-09 3149.35
359D 4-Jan-10 3149.72
359D 2-Feb-10 3149.53
359D 3-Mar-10 3150.66
359D 6-Apr-10 3149.6
359D 4-May-10 3149.54
359D 1-Jun-10 3149.58
359D 6-Jul-10 3149.47
359D 1-Sep-10 3150.32
359D 5-Oct-10 3149.19
359D 2-Nov-10 3149.37
359D 6-Dec-10 3149.63
359D 4-Jan-11 3149.14
359D 1-Feb-11 3149.86
359D 7-Mar-11 3150.5
359D 7-Apr-11 3150.68
359D 2-May-11 3149.52
359D 2-Jun-11 3150.74
359D 5-Jul-11 3150.75
359D 1-Aug-11 3150.36
359D 1-Sep-11 3149.24
359D 3-Oct-11 3149.96
359D 7-Nov-11 3150.24
359D 5-Dec-11 3150.72
359D 5-Jan-12 3150.42
359D 6-Feb-12 3149.88
359D 8-Mar-12 3150
359D 4-Apr-12 3150.02
359D 10-May-12 3150.46
359D 7-Jun-12 3149.72
359D 5-Jul-12 3149.64
359D 6-Aug-12 3149.51
359D 3-Sep-12 3149.41
359D 3-Oct-12 3151.56
359D 7-Nov-12 3151.67
359D 6-Dec-12 3150.65
359D 7-Jan-13 3150.75
359D 4-Feb-13 3150.77
359D 1-Mar-13 3150.88
359D 2-Apr-13 3150.96
359D 1-May-13 3150.26
359D 3-Jun-13 3150.6
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359D 9-Jul-13 3150.2
359D 6-Aug-13 3150.47
359D 4-Sep-13 3150.68
359D 1-Oct-13 3151.03
359D 5-Nov-13 3151.25
359D 3-Dec-13 3151.18
359D 4-Feb-14 3150.94
359D 4-Mar-14 3150.71
359D 2-Apr-14 3152.32
359D 5-May-14 3152.41
359D 3-Jun-14 3152.7
359D 1-Jul-14 3150.52
359D 5-Aug-14 3150.39
359D 7-Oct-14 3150.74
359D 7-Jan-15 3147.69
359D 3-Feb-15 3150.14
359D 5-Mar-15 3150.34
359D 7-Apr-15 3150.48
359D 4-May-15 3150.37
359D 2-Jun-15 3149.7
359D 6-Jul-15 3149.1
359D 5-Aug-15 3149.73
359D 3-Sep-15 3148.99
359D 8-Oct-15 3149.78
359D 5-Nov-15 3149.98
359D 3-Dec-15 3149.65
360A 2-Nov-88
360A 7-Dec-88 3167.27
360A 6-Jan-89 3166.33
360A 7-Feb-89 3166.33
360A 10-Mar-89 3166.34
360A 5-Apr-89 3166.55
360A 10-May-89 3167.11
360A 1-Jun-89 3166.73
360A 5-Jul-89 3168.76
360A 10-Aug-89 3166.83
360A 7-Sep-89 3166.45
360A 4-Oct-89 3166.28
360A 10-Nov-89 3166.3
360A 1-Dec-89 3166.16
360A 4-Jan-90 3166.21
360A 6-Feb-90 3166.23
360A 2-Mar-90 3167.75
360A 2-Apr-90 3169.07
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360A 2-May-90 3167.76
360A 5-Jun-90 3166.83
360A 5-Jul-90 3166.75
360A 6-Aug-90 3166.49
360A 6-Sep-90 3166.31
360A 4-Oct-90 3166.37
360A 6-Nov-90 3166.34
360A 5-Dec-90 3168.1
360A 4-Jan-91 3169.43
360A 4-Feb-91 3166.92
360A 5-Mar-91 3166.55
360A 2-Apr-91 3166.5
360A 1-May-91 3166.78
360A 6-Jun-91 3166.77
360A 2-Jul-91 3166.84
360A 5-Aug-91 3166.59
360A 4-Sep-91 3166.49
360A 2-Oct-91 3168.07
360A 1-Nov-91 3169.46
360A 4-Dec-91 3170.22
360A 7-Jan-92 3170.29
360A 5-Feb-92 3170.4
360A 2-Mar-92 3167.9
360A 7-Apr-92 3166.63
360A 1-May-92 3166.53
360A 3-Jun-92 3166.81
360A 6-Jul-92 3166.48
360A 5-Aug-92 3166.5
360A 2-Sep-92 3166.44
360A 1-Oct-92 3166.43
360A 2-Nov-92 3166.35
360A 2-Dec-92 3166.42
360A 6-Jan-93 3166.34
360A 3-Feb-93 3166.64
360A 1-Mar-93 3166.55
360A 2-Apr-93 3166.8
360A 4-May-93 3166.7
360A 4-Jun-93 3166.6
360A 2-Jul-93 3167.42
360A 3-Aug-93 3169.01
360A 8-Sep-93 3167.31
360A 4-Oct-93 3169.48
360A 4-Nov-93 3170.47
360A 6-Dec-93 3169.62
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360A 6-Jan-94 3167.85
360A 3-Feb-94 3167.2
360A 8-Mar-94 3167.79
360A 5-Apr-94 3167.49
360A 2-May-94 3167.4
360A 31-May-94 3167.24
360A 12-Jul-94 3169.65
360A 3-Aug-94 3167.54
360A 8-Sep-94 3166.84
360A 3-Oct-94 3168.72
360A 7-Nov-94 3167.19
360A 7-Dec-94 3166.9
360A 9-Jan-95 3166.82
360A 2-Mar-95 3166.65
360A 10-Apr-95 3166.98
360A 9-May-95 3167.17
360A 5-Jun-95 3169.85
360A 3-Jul-95 3168.57
360A 1-Aug-95 3168.66
360A 1-Sep-95 3167.65
360A 3-Oct-95 3167.37
360A 9-Nov-95 3167.16
360A 4-Dec-95 3167.19
360A 2-Jan-96 3167.1
360A 8-Feb-96 3167.32
360A 7-Mar-96 3167.23
360A 2-Apr-96 3167.39
360A 9-May-96 3167.47
360A 4-Jun-96 3169.28
360A 8-Jul-96 3167.99
360A 6-Aug-96 3167.46
360A 9-Sep-96 3167.17
360A 2-Oct-96 3169.23
360A 7-Nov-96 3167.45
360A 3-Dec-96 3167.19
360A 2-Jan-97 3167.27
360A 5-Feb-97 3168.02
360A 4-Mar-97 3167.71
360A 2-Apr-97 3167.52
360A 1-May-97 3167.56
360A 3-Jun-97 3167.53
360A 8-Jul-97 3167.67
360A 6-Aug-97 3167.65
360A 2-Sep-97 3167.4
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360A 6-Oct-97 3167.05
360A 3-Nov-97 3167
360A 8-Dec-97 3167
360A 7-Jan-98 3167
360A 9-Feb-98 3167.03
360A 6-Mar-98 3167.03
360A 2-Apr-98 3167.38
360A 6-May-98 3167.23
360A 3-Jun-98 3167.13
360A 7-Jul-98 3167.14
360A 11-Aug-98 3167.43
360A 3-Sep-98 3167.08
360A 29-Sep-98 3167.18
360A 10-Nov-98 3167.33
360A 2-Dec-98 3167.31
360A 7-Jan-99 3167.28
360A 3-Feb-99 3167.28
360A 2-Mar-99 3167
360A 5-Apr-99 3167.08
360A 5-May-99 3167.03
360A 26-May-99 3166.85
360A 14-Jul-99 3166.78
360A 2-Aug-99 3166.73
360A 8-Sep-99 3166.7
360A 30-Sep-99 3166.03
360A 2-Dec-99 3165.93
360A 6-Jan-00 3165.93
360A 2-Feb-00 3166.169
360A 8-Mar-00 3166.1
360A 4-Apr-00 3165.68
360A 27-Apr-00 3166.2
360A 8-Jun-00 3166.3
360A 3-Jul-00 3166.03
360A 7-Aug-00 3165.98
360A 7-Sep-00 3166.03
360A 4-Oct-00 3166.26
360A 3-Nov-00 3166.43
360A 7-Dec-00 3166.33
360A 3-Jan-01 3166.43
360A 6-Feb-01 3166.67
360A 1-Mar-01 3166.65
360A 2-Apr-01 3166.35
360A 8-May-01 3166.13
360A 11-Jun-01 3166.33
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360A 4-Jul-01 3166.28
360A 6-Aug-01 3166.08
360A 5-Sep-01 3165.98
360A 8-Oct-01 3165.93
360A 5-Nov-01 3165.87
360A 4-Dec-01 3165.9
360A 7-Jan-02 3166
360A 6-Feb-02 3166.13
360A 7-Mar-02 3166.18
360A 4-Apr-02 3166.48
360A 8-May-02 3166.17
360A 10-Jul-02 3165.93
360A 5-Aug-02 3165.76
360A 10-Sep-02 3166.07
360A 1-Oct-02 3165.7
360A 3-Dec-02 3165.83
360A 7-Jan-03 3165.73
360A 5-Mar-03 3166.31
360A 16-Apr-03 3166.13
360A 7-May-03 3166.17
360A 3-Jun-03 3166.18
360A 7-Jul-03 3165.9
360A 7-Aug-03 3165.57
360A 6-Oct-03 3165.6
360A 2-Dec-03 3165.83
360A 8-Jan-04 3165.98
360A 2-Feb-04 3166.13
360A 1-Mar-04 3164.63
360A 5-May-04 3164.4
360A 1-Jul-04 3164.3
360A 5-Aug-04 3163.93
360A 6-Oct-04 3163.52
360A 6-Oct-04 3163.42
360A 8-Dec-04 3163.37
360A 7-Jun-05 3165.03
360A 7-Jul-05 3165.26
360A 10-Jan-06 3163.9
360A 9-Feb-06 3163.7
360A 2-Mar-06 3163.53
360A 13-Apr-06 3164.13
360A 4-May-06 3164.18
360A 10-Jun-06 3163.65
360A 4-Jul-06 3163.43
360A 9-Aug-06 3163.12
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360A 5-Sep-06 3162.69
360A 6-Oct-06 3158.91
360A 6-Dec-06 3163.37
360A 3-Jan-07 3163.27
360A 8-Feb-07 3163.31
360A 8-Mar-07 3163.73
360A 3-Apr-07 3163.58
360A 3-May-07 3164.02
360A 5-Jun-07 3164.57
360A 9-Jul-07 3165.33
360A 8-Aug-07 3164.89
360A 3-Sep-07 3165.7
360A 10-Oct-07 3164.3
360A 6-Nov-07 3163.96
360A 4-Dec-07 3163.81
360A 8-Jan-08 3163.8
360A 8-Feb-08 3163.74
360A 1-Mar-08 3163.97
360A 8-Apr-08 3163.91
360A 2-Jun-08 3164.15
360A 12-Jul-08 3164.19
360A 5-Aug-08 3164.11
360A 4-Sep-08 3163.88
360A 3-Oct-08 3163.79
360A 7-Oct-08 3163.8
360A 4-Nov-08 3164.04
360A 2-Dec-08 3164.02
360A 8-Jan-09 3164.23
360A 4-Feb-09 3164.56
360A 8-Mar-09 3164.56
360A 6-Apr-09 3164.05
360A 5-May-09 3163.82
360A 23-May-09 3163.42
360A 7-Jul-09 3162.73
360A 7-Aug-09 3163.49
360A 1-Sep-09 3163.37
360A 7-Oct-09 3163.27
360A 3-Nov-09 3163.27
360A 1-Dec-09 3163.15
360A 4-Jan-10 3163.37
360A 2-Feb-10 3163.47
360A 3-Mar-10 3164.56
360A 6-Apr-10 3163.58
360A 4-May-10 3163.45



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



360A 5-May-10 3163.43
360A 1-Jun-10 3163.65
360A 6-Jul-10 3163.56
360A 1-Sep-10 3163.27
360A 5-Oct-10 3163.14
360A 1-Feb-11 3163.96
360A 7-Mar-11 3164.07
360A 7-Apr-11 3164
360A 2-May-11 3163.73
360A 2-Jun-11 3165.78
360A 5-Jul-11 3165.11
360A 1-Aug-11 3163.12
360A 1-Sep-11 3164.37
360A 3-Oct-11 3164.1
360A 7-Nov-11 3163.92
360A 5-Dec-11 3163.77
360A 5-Jan-12 3163.7
360A 6-Feb-12 3162.31
360A 8-Mar-12 3162.24
360A 4-Apr-12 3161.95
360A 10-May-12 3161.87
360A 7-Jun-12 3161.89
360A 5-Jul-12 3161.81
360A 6-Aug-12 3161.73
360A 3-Sep-12 3161.55
360A 3-Oct-12 3161.79
360A 7-Nov-12 3161.86
360A 6-Dec-12 3161.77
360A 7-Jan-13 3161.88
360A 4-Feb-13 3161.96
360A 1-Mar-13 3162.03
360A 2-Apr-13 3161.9
360A 1-May-13 3161.84
360A 3-Jun-13 3163.52
360A 9-Jul-13 3163.06
360A 6-Aug-13 3162.5
360A 4-Sep-13 3162.2
360A 1-Oct-13 3162.17
360A 5-Nov-13 3162.38
360A 3-Dec-13 3162.19
360A 7-Jan-14 3162.33
360A 4-Feb-14 3162.28
360A 4-Mar-14 3162.57
360A 2-Apr-14 3163.1
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360A 5-May-14 3162.98
360A 3-Jun-14 3163.13
360A 1-Jul-14 3162.87
360A 5-Aug-14 3162.54
360A 7-Oct-14 3162.37
360A 7-Jan-15 3160.41
360A 3-Feb-15 3162.16
360A 5-Mar-15 3161.98
360A 7-Apr-15 3161.95
360A 4-May-15 3161.9
360A 2-Jun-15 3161.83
360A 6-Jul-15 3161.81
360A 5-Aug-15 3161.89
360A 3-Sep-15 3161.76
360A 8-Oct-15 3161.76
360A 5-Nov-15 3160.8
360A 3-Dec-15 3161.46
361D 7-Dec-88
361D 6-Jan-89 3168.45
361D 14-Feb-89 3168.41
361D 10-Mar-89 3168.53
361D 5-Apr-89 3168.71
361D 10-May-89 3169.02
361D 1-Jun-89 3167.96
361D 5-Jul-89 3167.82
361D 2-Aug-89 3168.33
361D 7-Sep-89 3167.87
361D 4-Oct-89 3167.93
361D 10-Nov-89 3168.06
361D 1-Dec-89 3168.03
361D 4-Jan-90 3168.37
361D 6-Feb-90 3168.43
361D 2-Mar-90 3168.42
361D 2-Apr-90 3168.85
361D 2-May-90 3169.19
361D 5-Jun-90 3168.92
361D 5-Jul-90 3168.8
361D 6-Aug-90 3168.43
361D 6-Sep-90 3168.23
361D 4-Oct-90 3168.03
361D 6-Nov-90 3168.51
361D 5-Dec-90 3168.65
361D 4-Jan-91 3168.99
361D 4-Feb-91 3168.78
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361D 5-Mar-91 3168.76
361D 2-Apr-91 3168.56
361D 1-May-91 3168.77
361D 6-Jun-91 3168.98
361D 2-Jul-91 3168.91
361D 5-Aug-91 3168.66
361D 4-Sep-91 3168.26
361D 2-Oct-91 3168.4
361D 1-Nov-91 3168.56
361D 4-Dec-91 3169.08
361D 7-Jan-92 3169.06
361D 5-Feb-92 3168.94
361D 2-Mar-92 3168.81
361D 7-Apr-92 3168.33
361D 1-May-92 3167.75
361D 3-Jun-92 3168.28
361D 6-Jul-92 3168.3
361D 5-Aug-92 3168.37
361D 2-Sep-92 3167.91
361D 1-Oct-92 3167.71
361D 2-Nov-92 3167.77
361D 2-Dec-92 3167.78
361D 6-Jan-93 3167.73
361D 3-Feb-93 3167.73
361D 1-Mar-93 3167.87
361D 2-Apr-93 3167.88
361D 4-May-93 3168.49
361D 4-Jun-93 3168.9
361D 2-Jul-93 3169.13
361D 3-Aug-93 3169.5
361D 8-Sep-93 3169.24
361D 4-Oct-93 3169.25
361D 4-Nov-93 3169.38
361D 6-Dec-93 3169.93
361D 6-Jan-94 3169.78
361D 8-Mar-94 3169.34
361D 8-Apr-94 3169.63
361D 2-May-94 3169.5
361D 2-Jun-94 3169.13
361D 12-Jul-94 3169.54
361D 3-Aug-94 3169.07
361D 8-Sep-94 3168.65
361D 3-Oct-94 3168.61
361D 7-Nov-94 3169.08
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361D 7-Dec-94 3169.03
361D 9-Jan-95 3169.01
361D 2-Mar-95 3168.81
361D 5-Jun-95 3169.92
361D 3-Jul-95 3169.85
361D 1-Aug-95 3169.55
361D 1-Sep-95 3169.28
361D 3-Oct-95 3169.06
361D 9-Nov-95 3169.28
361D 4-Dec-95 3169.38
361D 3-Jan-96 3169.41
361D 8-Feb-96 3169.22
361D 7-Mar-96 3169.16
361D 3-Apr-96 3169.18
361D 9-May-96 3169.13
361D 4-Jun-96 3169.63
361D 8-Jul-96 3169.46
361D 6-Aug-96 3169.02
361D 9-Sep-96 3168.83
361D 2-Oct-96 3168.73
361D 11-Nov-96 3169.15
361D 3-Dec-96 3169.28
361D 2-Jan-97 3169.05
361D 5-Feb-97 3168.85
361D 4-Mar-97 3169
361D 2-Apr-97 3169.17
361D 1-May-97 3169.18
361D 5-Jun-97 3169.53
361D 8-Jul-97 3169.32
361D 6-Aug-97 3169.07
361D 2-Sep-97 3169.11
361D 6-Oct-97 3168.98
361D 3-Nov-97 3169.25
361D 8-Dec-97 3169.58
361D 7-Jan-98 3169.53
361D 9-Feb-98 3169.48
361D 6-Mar-98 3169.43
361D 2-Apr-98 3169.53
361D 6-May-98 3169.38
361D 3-Jun-98 3169.58
361D 7-Jul-98 3169.58
361D 11-Aug-98 3169.38
361D 3-Sep-98 3169.32
361D 9-Oct-98 3169.73
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361D 10-Nov-98 3169.43
361D 2-Dec-98 3169.58
361D 7-Jan-99 3169.38
361D 3-Feb-99 3169.43
361D 2-Mar-99 3169.33
361D 5-Apr-99 3169.13
361D 5-May-99 3168.73
361D 26-May-99 3168.73
361D 14-Jul-99 3168.82
361D 2-Aug-99 3168.75
361D 8-Sep-99 3168.72
361D 30-Sep-99 3168.72
361D 2-Dec-99 3167.43
361D 6-Jan-00 3167.08
361D 2-Feb-00 3167.03
361D 8-Mar-00 3167
361D 4-Apr-00 3167.23
361D 3-May-00 3167.13
361D 8-Jun-00 3167.55
361D 3-Jul-00 3167.68
361D 7-Aug-00 3167.48
361D 7-Sep-00 3167.38
361D 4-Oct-00 3167.58
361D 3-Nov-00 3168.01
361D 7-Dec-00 3168.35
361D 3-Jan-01 3168.23
361D 6-Feb-01 3168.22
361D 1-Mar-01 3168.21
361D 2-Apr-01 3168.42
361D 8-May-01 3167.92
361D 11-Jun-01 3168.22
361D 4-Jul-01 3168.05
361D 6-Aug-01 3167.91
361D 5-Sep-01 3167.68
361D 8-Oct-01 3167.57
361D 5-Nov-01 3167.72
361D 4-Dec-01 3168.08
361D 7-Jan-02 3168.35
361D 6-Feb-02 3168.45
361D 7-Mar-02 3168.73
361D 4-Apr-02 3168.83
361D 9-May-02 3169.27
361D 10-Jul-02 3169.08
361D 5-Aug-02 3168.78
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361D 28-Aug-02 3168.35
361D 1-Oct-02 3168.28
361D 3-Dec-02 3168.42
361D 7-Jan-03 3168.31
361D 5-Mar-03 3168.23
361D 7-May-03 3168.18
361D 3-Jun-03 3168.45
361D 7-Jul-03 3168.31
361D 7-Aug-03 3167.98
361D 6-Oct-03 3167.61
361D 2-Dec-03 3167.97
361D 8-Jan-04 3168.28
361D 2-Feb-04 3168.38
361D 3-Mar-04 3168.42
361D 5-May-04 3166.18
361D 8-Jul-04 3165.75
361D 5-Aug-04 3165.72
361D 6-Oct-04 3164.94
361D 8-Dec-04 3164.75
361D 10-Jan-05 3164.72
361D 3-Mar-05 3164.63
361D 2-Jun-05 3165.52
361D 7-Jul-05 3165.68
361D 1-Aug-05 3165.48
361D 13-Oct-05 3165.68
361D 7-Dec-05 3163.58
361D 10-Jan-06 3161.13
361D 9-Feb-06 3159.27
361D 2-Mar-06 3157.15
361D 13-Apr-06 3159.63
361D 4-May-06 3160.12
361D 10-Jun-06 3154.93
361D 4-Jul-06 3154.38
361D 9-Aug-06 3155.68
361D 5-Sep-06 3155.98
361D 6-Oct-06 3151.22
361D 3-Nov-06 3149.72
361D 6-Dec-06 3149.48
361D 3-Jan-07 3149.48
361D 8-Feb-07 3151.32
361D 8-Mar-07 3150.96
361D 3-Apr-07 3150.74
361D 5-May-07 3152.1
361D 5-Jun-07 3152.02
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361D 9-Jul-07 3149.38
361D 8-Aug-07 3149.33
361D 3-Sep-07 3148.95
361D 14-Oct-07 3149.18
361D 6-Nov-07 3149.85
361D 3-Dec-07 3150.76
361D 8-Jan-08 3149.94
361D 5-Feb-08 3151.37
361D 1-Mar-08 3150.24
361D 8-Apr-08 3147.87
361D 29-Apr-08 3148.89
361D 2-Jun-08 3147.49
361D 12-Jul-08 3147.67
361D 5-Aug-08 3150.57
361D 4-Sep-08 3150.25
361D 1-Oct-08 3150.38
361D 4-Nov-08 3149.45
361D 2-Dec-08 3150.07
361D 8-Jan-09 3153.48
361D 4-Feb-09 3151.72
361D 8-Mar-09 3148.23
361D 6-Apr-09 3151.01
361D 5-May-09 3147.69
361D 7-Jul-09 3148.51
361D 7-Aug-09 3148.02
361D 1-Sep-09 3147
361D 4-Oct-09 3147.48
361D 7-Oct-09 3147.07
361D 3-Nov-09 3147.95
361D 1-Dec-09 3147.13
361D 4-Jan-10 3147.53
361D 2-Feb-10 3147.1
361D 3-Mar-10 3147.18
361D 6-Apr-10 3146.75
361D 4-May-10 3147.2
361D 1-Jun-10 3147.04
361D 6-Jul-10 3146.33
361D 1-Sep-10 3148.76
361D 5-Oct-10 3147.53
361D 2-Nov-10 3148.12
361D 6-Dec-10 3146.63
361D 4-Jan-11 3146.47
361D 1-Feb-11 3146.34
361D 7-Mar-11 3146.93
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361D 7-Apr-11 3146.5
361D 2-May-11 3146.01
361D 2-Jun-11 3148.52
361D 5-Jul-11 3150.35
361D 1-Aug-11 3151.9
361D 1-Sep-11 3151.77
361D 3-Oct-11 3151.54
361D 7-Nov-11 3150.51
361D 5-Dec-11 3150.37
361D 5-Jan-12 3151.96
361D 6-Feb-12 3152.07
361D 8-Mar-12 3149.06
361D 4-Apr-12 3149.41
361D 10-May-12 3152.04
361D 7-Jun-12 3152.13
361D 5-Jul-12 3151.86
361D 6-Aug-12 3151.71
361D 3-Sep-12 3151.96
361D 3-Oct-12 3153.15
361D 7-Nov-12 3153.42
361D 6-Dec-12 3154.73
361D 7-Jan-13 3155.32
361D 4-Feb-13 3155.73
361D 28-Feb-13 3156.81
361D 2-Apr-13 3157.72
361D 1-May-13 3153.34
361D 3-Jun-13 3149.39
361D 9-Jul-13 3150.21
361D 6-Aug-13 3150.22
361D 4-Sep-13 3152.61
361D 1-Oct-13 3154.42
361D 6-Nov-13 3155.7
361D 4-Dec-13 3156.3
361D 7-Jan-14 3157.56
361D 4-Feb-14 3157.23
361D 4-Mar-14 3157.04
361D 2-Apr-14 3158.17
361D 5-May-14 3158.51
361D 3-Jun-14 3160.48
361D 9-Jul-14 3151.55
361D 5-Aug-14 3152.17
361D 8-Oct-14 3154.13
361D 5-Jan-15 3147.89
361D 3-Feb-15 3150.79
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361D 5-Mar-15 3153.58
361D 7-Apr-15 3154.69
361D 4-May-15 3154.01
361D 2-Jun-15 3151.96
361D 6-Jul-15 3149.41
361D 5-Aug-15 3152.38
361D 3-Sep-15 3151.94
361D 8-Oct-15 3151.97
361D 5-Nov-15 3152.22
361D 3-Dec-15 3150.07
362D 7-Dec-88 3172.51
362D 6-Jan-89 3172.87
362D 14-Feb-89 3172.87
362D 10-Mar-89 3172.93
362D 5-Apr-89 3172.96
362D 10-May-89 3173.08
362D 1-Jun-89 3171.59
362D 5-Jul-89 3171.08
362D 2-Aug-89 3172.43
362D 7-Sep-89 3172.14
362D 4-Oct-89 3172.17
362D 10-Nov-89 3171.7
362D 1-Dec-89 3172.16
362D 4-Jan-90 3172.64
362D 6-Feb-90 3172.85
362D 2-Mar-90 3172.83
362D 2-Apr-90 3172.77
362D 2-May-90 3172.96
362D 5-Jun-90 3172.34
362D 5-Jul-90 3172.63
362D 6-Aug-90 3172.68
362D 6-Sep-90 3172.49
362D 4-Oct-90 3171.22
362D 6-Nov-90 3172.46
362D 5-Dec-90 3172.96
362D 4-Jan-91 3173.09
362D 4-Feb-91 3173.29
362D 5-Mar-91 3173.52
362D 2-Apr-91 3173.2
362D 1-May-91 3173.33
362D 6-Jun-91 3172.89
362D 2-Jul-91 3172.97
362D 5-Aug-91 3173
362D 4-Sep-91 3172.82
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362D 2-Oct-91 3172.85
362D 1-Nov-91 3172
362D 4-Dec-91 3173.53
362D 7-Jan-92 3173.78
362D 5-Feb-92 3173.87
362D 2-Mar-92 3173.86
362D 7-Apr-92 3173.54
362D 1-May-92 3173.39
362D 3-Jun-92 3172.9
362D 6-Jul-92 3173.12
362D 5-Aug-92 3173.16
362D 2-Sep-92 3173.11
362D 1-Oct-92 3172.43
362D 2-Nov-92 3172.93
362D 2-Dec-92 3173.22
362D 6-Jan-93 3173.38
362D 3-Feb-93 3173.35
362D 1-Mar-93 3173.51
362D 2-Apr-93 3173.64
362D 26-Apr-93 3173.4
362D 4-Jun-93 3173.17
362D 2-Jul-93 3173.63
362D 3-Aug-93 3173.83
362D 8-Sep-93 3174
362D 4-Oct-93 3173.95
362D 4-Nov-93 3174.4
362D 6-Dec-93 3174.3
362D 6-Jan-94 3174.85
362D 3-Feb-94 3174.9
362D 8-Mar-94 3174.73
362D 5-Apr-94 3174.77
362D 2-May-94 3174.78
362D 2-Jun-94 3174.59
362D 12-Jul-94 3174.29
362D 3-Aug-94 3174.28
362D 8-Sep-94 3174.13
362D 3-Oct-94 3174.1
362D 7-Nov-94 3173.98
362D 7-Dec-94 3174.57
362D 9-Jan-95 3174.83
362D 2-Mar-95 3174.79
362D 10-Apr-95 3174.69
362D 4-May-95 3174.75
362D 5-Jun-95 3174.73
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362D 3-Jul-95 3174.59
362D 1-Aug-95 3174.42
362D 1-Sep-95 3174.22
362D 3-Oct-95 3174.35
362D 9-Nov-95 3174.47
362D 4-Dec-95 3174.84
362D 3-Jan-96 3175
362D 8-Feb-96 3174.97
362D 14-Mar-96 3175.1
362D 3-Apr-96 3175.25
362D 2-May-96 3175.11
362D 4-Jun-96 3175.13
362D 8-Jul-96 3174.79
362D 6-Aug-96 3174.75
362D 9-Sep-96 3174.55
362D 2-Oct-96 3174.45
362D 7-Nov-96 3174.51
362D 3-Dec-96 3174.96
362D 2-Jan-97 3174.93
362D 5-Feb-97 3174.99
362D 4-Mar-97 3175
362D 2-Apr-97 3174.8
362D 1-May-97 3175.22
362D 3-Jun-97 3174.68
362D 8-Jul-97 3174.87
362D 6-Aug-97 3174.74
362D 2-Sep-97 3174.61
362D 6-Oct-97 3174.24
362D 3-Nov-97 3174.8
362D 8-Dec-97 3175.3
362D 7-Jan-98 3175.35
362D 9-Feb-98 3175.5
362D 6-Mar-98 3175.49
362D 2-Apr-98 3175.62
362D 6-May-98 3175.38
362D 3-Jun-98 3175
362D 7-Jul-98 3175.15
362D 11-Aug-98 3175.04
362D 3-Sep-98 3175.04
362D 9-Oct-98 3174.7
362D 10-Nov-98 3175.35
362D 2-Dec-98 3175.5
362D 7-Jan-99 3175.58
362D 3-Feb-99 3175.7
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362D 2-Mar-99 3175.6
362D 5-Apr-99 3175.45
362D 5-May-99 3175.3
362D 26-May-99 3175.15
362D 14-Jul-99 3174.82
362D 2-Aug-99 3174.67
362D 8-Sep-99 3174.65
362D 30-Sep-99 3174.67
362D 2-Dec-99 3174.62
362D 6-Jan-00 3174.3
362D 2-Feb-00 3174.3
362D 8-Mar-00 3174.17
362D 4-Apr-00 3174.12
362D 26-Apr-00 3173.97
362D 8-Jun-00 3173.92
362D 3-Jul-00 3173.92
362D 7-Aug-00 3173.82
362D 7-Sep-00 3173.6
362D 4-Oct-00 3173.95
362D 3-Nov-00 3174
362D 7-Dec-00 3174.52
362D 3-Jan-01 3174.63
362D 6-Feb-01 3174.75
362D 1-Mar-01 3174.95
362D 2-Apr-01 3174.84
362D 8-May-01 3174.25
362D 11-Jun-01 3174.27
362D 4-Jul-01 3174.19
362D 6-Aug-01 3173.95
362D 5-Sep-01 3173.85
362D 8-Oct-01 3173.82
362D 5-Nov-01 3173.59
362D 4-Dec-01 3174.05
362D 7-Jan-02 3174.41
362D 6-Feb-02 3174.6
362D 7-Mar-02 3174.89
362D 4-Apr-02 3174.75
362D 10-May-02 3175.02
362D 10-Jul-02 3174.65
362D 5-Aug-02 3174.7
362D 28-Aug-02 3174.55
362D 1-Oct-02 3174.52
362D 3-Dec-02 3174.75
362D 7-Jan-03 3174.74
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362D 5-Mar-03 3175.05
362D 7-May-03 3174.55
362D 3-Jun-03 3174.45
362D 7-Jul-03 3174.35
362D 7-Aug-03 3173.97
362D 1-Oct-03 3173.63
362D 2-Dec-03 3174.15
362D 8-Jan-04 3174.6
362D 2-Feb-04 3174.6
362D 1-Mar-04 3174.82
362D 5-May-04 3173.89
362D 16-Jun-04 3173.15
362D 8-Jul-04 3173.25
362D 5-Aug-04 3172.72
362D 6-Oct-04 3172.35
362D 7-Dec-04 3172.4
362D 10-Jan-05 3172.32
362D 3-Mar-05 3172.5
362D 10-May-05 3172.55
362D 7-Jul-05 3172.55
362D 1-Aug-05 3172.3
362D 13-Oct-05 3172.41
362D 7-Dec-05 3172.34
362D 10-Jan-06 3171.39
362D 9-Feb-06 3170.03
362D 2-Mar-06 3168.95
362D 13-Apr-06 3168.59
362D 3-May-06 3168.59
362D 10-Jun-06 3166.55
362D 4-Jul-06 3165.65
362D 9-Aug-06 3165.65
362D 5-Sep-06 3165.54
362D 6-Oct-06 3164.55
362D 3-Nov-06 3162.85
362D 6-Dec-06 3162
362D 3-Jan-07 3161.88
362D 8-Feb-07 3161.84
362D 8-Mar-07 3162.19
362D 3-Apr-07 3161.37
362D 3-May-07 3161.74
362D 5-Jun-07 3161.59
362D 9-Jul-07 3161.08
362D 8-Aug-07 3160.52
362D 4-Sep-07 3160.35
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362D 9-Oct-07 3159.7
362D 6-Nov-07 3159.58
362D 3-Dec-07 3160.54
362D 8-Jan-08 3160.46
362D 4-Feb-08 3160.66
362D 1-Mar-08 3161.27
362D 8-Apr-08 3159.68
362D 29-Apr-08 3159.31
362D 2-Jun-08 3159.01
362D 12-Jul-08 3158.63
362D 5-Aug-08 3159.67
362D 4-Sep-08 3147.72
362D 2-Oct-08 3159.75
362D 4-Nov-08 3159.69
362D 2-Dec-08 3159.82
362D 8-Jan-09 3161.23
362D 4-Feb-09 3161.37
362D 8-Mar-09 3160.32
362D 6-Apr-09 3159.65
362D 5-May-09 3159.6
362D 6-May-09 3159.59
362D 7-Jul-09 3157.66
362D 7-Aug-09 3158.83
362D 9-Sep-09 3158.04
362D 29-Sep-09 3158.05
362D 7-Oct-09 3157.43
362D 3-Nov-09 3158.08
362D 1-Dec-09 3158.41
362D 4-Jan-10 3158.13
362D 2-Feb-10 3158.3
362D 3-Mar-10 3158
362D 6-Apr-10 3157.88
362D 4-May-10 3157.56
362D 1-Jun-10 3157.64
362D 6-Jul-10 3157.25
362D 1-Sep-10 3157.83
362D 5-Oct-10 3157.74
362D 2-Nov-10 3157.73
362D 6-Dec-10 3157.75
362D 4-Jan-11 3157.42
362D 1-Feb-11 3157.31
362D 7-Mar-11 3157.53
362D 6-Apr-11 3157.32
362D 2-May-11 3156.82
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362D 2-Jun-11 3157.6
362D 5-Jul-11 3158.34
362D 1-Aug-11 3159.68
362D 1-Sep-11 3159.34
362D 3-Oct-11 3159.38
362D 7-Nov-11 3159.78
362D 5-Dec-11 3160.01
362D 9-Jan-12 3160.16
362D 7-Feb-12 3160.04
362D 9-Mar-12 3159.6
362D 5-Apr-12 3159.47
362D 11-May-12 3159.89
362D 7-Jun-12 3160.63
362D 5-Jul-12 3160.27
362D 6-Aug-12 3160.06
362D 4-Sep-12 3160.33
362D 3-Oct-12 3153.4
362D 7-Nov-12 3161.48
362D 7-Dec-12 3162.13
362D 6-Jan-13 3162.76
362D 4-Feb-13 3163.2
362D 1-Mar-13 3163.53
362D 2-Apr-13 3163.91
362D 1-May-13 3163.68
362D 3-Jun-13 3161.77
362D 8-Jul-13 3160.63
362D 6-Aug-13 3160.24
362D 4-Sep-13 3160.61
362D 1-Oct-13 3161.65
362D 5-Nov-13 3162.9
362D 3-Dec-13 3163.68
362D 7-Jan-14 3164.25
362D 4-Feb-14 3164.52
362D 4-Mar-14 3164.48
362D 2-Apr-14 3164.96
362D 2-May-14 3164.28
362D 3-Jun-14 3166.03
362D 1-Jul-14 3163.99
362D 5-Aug-14 3162.45
362D 8-Oct-14 3162.34
362D 5-Jan-15 3160.54
362D 3-Feb-15 3160.51
362D 5-Mar-15 3161.73
362D 7-Apr-15 3161.9
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362D 4-May-15 3162.44
362D 2-Jun-15 3162.2
362D 6-Jul-15 3160.62
362D 5-Aug-15 3160.74
362D 3-Sep-15 3161.23
362D 7-Oct-15 3161.27
362D 5-Nov-15 3161.56
362D 3-Dec-15 3160.74
363A 7-Dec-88
363A 6-Jan-89
363A 14-Feb-89
363A 10-Mar-89
363A 5-Apr-89
363A 10-May-89
363A 1-Jun-89
363A 5-Jul-89
363A 2-Aug-89
363A 7-Sep-89
363A 4-Oct-89
363A 10-Nov-89
363A 1-Dec-89
363A 4-Jan-90
363A 6-Feb-90
363A 2-Mar-90
363A 2-Apr-90
363A 2-May-90
363A 5-Jun-90
363A 5-Jul-90
363A 6-Aug-90
363A 6-Sep-90
363A 4-Oct-90
363A 6-Nov-90
363A 5-Dec-90
363A 4-Jan-91
363A 4-Feb-91
363A 5-Mar-91
363A 2-Apr-91
363A 1-May-91
363A 6-Jun-91
363A 2-Jul-91
363A 5-Aug-91
363A 4-Sep-91
363A 2-Oct-91
363A 1-Nov-91
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363A 4-Dec-91
363A 7-Jan-92
363A 5-Feb-92
363A 2-Mar-92
363A 7-Apr-92
363A 1-May-92
363A 3-Jun-92
363A 6-Jul-92
363A 5-Aug-92
363A 2-Sep-92
363A 1-Oct-92
363A 2-Nov-92
363A 2-Dec-92
363A 6-Jan-93
363A 3-Feb-93
363A 1-Mar-93
363A 2-Apr-93
363A 4-May-93
363A 4-Jun-93
363A 2-Jul-93
363A 3-Aug-93
363A 8-Sep-93
363A 4-Oct-93
363A 4-Nov-93
363A 6-Dec-93
363A 6-Jan-94
363A 3-Feb-94
363A 8-Mar-94
363A 5-Apr-94
363A 2-May-94
363A 31-May-94
363A 12-Jul-94
363A 3-Aug-94
363A 8-Sep-94
363A 3-Oct-94
363A 7-Nov-94
363A 7-Dec-94
363A 9-Jan-95
363A 2-Mar-95
363A 10-Apr-95
363A 9-May-95
363A 5-Jun-95
363A 3-Jul-95
363A 1-Aug-95
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363A 1-Sep-95
363A 3-Oct-95
363A 9-Nov-95
363A 4-Dec-95
363A 2-Jan-96
363A 8-Feb-96
363A 7-Mar-96
363A 2-Apr-96
363A 9-May-96
363A 4-Jun-96
363A 8-Jul-96
363A 6-Aug-96
363A 9-Sep-96
363A 2-Oct-96
363A 7-Nov-96
363A 3-Dec-96
363A 2-Jan-97
363A 5-Feb-97
363A 4-Mar-97
363A 2-Apr-97
363A 1-May-97
363A 3-Jun-97
363A 8-Jul-97
363A 6-Aug-97
363A 2-Sep-97
363A 6-Oct-97
363A 3-Nov-97
363A 8-Dec-97
363A 7-Jan-98
363A 9-Feb-98
363A 6-Mar-98
363A 2-Apr-98
363A 6-May-98
363A 3-Jun-98
363A 7-Jul-98
363A 11-Aug-98
363A 3-Sep-98
363A 29-Sep-98
363A 10-Nov-98
363A 2-Dec-98
363A 7-Jan-99
363A 3-Feb-99
363A 2-Mar-99
363A 5-Apr-99
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363A 5-May-99
363A 24-May-99
363A 14-Jul-99
363A 2-Aug-99
363A 8-Sep-99
363A 30-Sep-99
363A 2-Dec-99
363A 6-Jan-00
363A 2-Feb-00
363A 8-Mar-00
363A 4-Apr-00
363A 27-Apr-00
363A 8-Jun-00
363A 3-Jul-00
363A 7-Aug-00
363A 7-Sep-00
363A 4-Oct-00
363A 3-Nov-00
363A 7-Dec-00
363A 3-Jan-01
363A 6-Feb-01
363A 1-Mar-01
363A 2-Apr-01
363A 8-May-01
363A 11-Jun-01
363A 4-Jul-01
363A 6-Aug-01
363A 5-Sep-01
363A 8-Oct-01
363A 5-Nov-01
363A 4-Dec-01
363A 7-Jan-02
363A 6-Feb-02
363A 7-Mar-02
363A 4-Apr-02
363A 8-May-02
363A 10-Jul-02
363A 5-Aug-02
363A 10-Sep-02
363A 1-Oct-02
363A 3-Dec-02
363A 7-Jan-03
363A 5-Mar-03
363A 16-Apr-03
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363A 7-May-03
363A 3-Jun-03
363A 7-Jul-03
363A 7-Aug-03
363A 6-Oct-03
363A 2-Dec-03
363A 8-Jan-04
363A 2-Feb-04
363A 1-Mar-04
363A 5-May-04
363A 1-Jul-04
363A 5-Aug-04
363A 6-Oct-04
363A 8-Dec-04
363A 10-Jan-05
363A 3-Mar-05
363A 1-May-05
363A 7-Jun-05
363A 7-Jul-05
363A 1-Aug-05
363A 13-Oct-05
363A 7-Dec-05
363A 10-Jan-06
363A 9-Feb-06
363A 2-Mar-06
363A 13-Apr-06
363A 4-May-06
363A 10-Jun-06
363A 4-Jul-06
363A 9-Aug-06
363A 5-Sep-06
363A 6-Oct-06
363A 3-Nov-06
363A 6-Dec-06
363A 3-Jan-07
363A 8-Feb-07
363A 8-Mar-07
363A 3-Apr-07
363A 3-May-07
363A 5-Jun-07
363A 9-Jul-07
363A 8-Aug-07
363A 3-Sep-07
363A 10-Oct-07
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363A 6-Nov-07
363A 4-Dec-07
363A 8-Jan-08
363A 8-Feb-08
363A 1-Mar-08
363A 8-Apr-08
363A 2-Jun-08
363A 12-Jul-08
363A 5-Aug-08
363A 4-Sep-08
363A 3-Oct-08
363A 4-Nov-08
363A 2-Dec-08
363A 8-Jan-09
363A 4-Feb-09
363A 8-Mar-09
363A 6-Apr-09
363A 5-May-09
363A 7-Jul-09
363A 7-Aug-09
363A 1-Sep-09
363A 7-Oct-09
363A 3-Nov-09
363A 1-Dec-09
363A 4-Jan-10
363A 2-Feb-10
363A 3-Mar-10
363A 6-Apr-10
363A 4-May-10
363A 1-Jun-10
363A 6-Jul-10
363A 1-Sep-10
363A 5-Oct-10
363A 2-Nov-10
363A 6-Dec-10
363A 4-Jan-11
363A 7-Mar-11
363A 7-Apr-11
363A 2-May-11
363A 2-Jun-11
363A 5-Jul-11
364D 3-Aug-94 3277.4
364D 8-Sep-94 3277.58
364D 3-Oct-94 3277.17
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364D 7-Nov-94 3277.49
364D 8-Dec-94 3277.37
364D 9-Jan-95 3277.74
364D 1-Mar-95 3277.46
364D 5-Jun-95 3278.17
364D 5-Jul-95 3277.86
364D 1-Aug-95 3277.99
364D 1-Sep-95 3278.02
364D 3-Oct-95 3278.22
364D 4-Dec-95 3278.52
364D 2-Jan-96 3277.94
364D 31-Jan-96 3278.12
364D 7-Mar-96 3277.37
364D 3-Apr-96 3277.86
364D 9-May-96 3277.93
364D 4-Jun-96 3278.35
364D 8-Jul-96 3278.11
364D 6-Aug-96 3278.12
364D 9-Sep-96 3278.26
364D 2-Oct-96 3277.84
364D 11-Nov-96 3277.97
364D 3-Dec-96 3278.31
364D 2-Jan-97 3278.1
364D 5-Feb-97 3278.05
364D 4-Mar-97 3278.16
364D 2-Apr-97 3278.17
364D 1-May-97 3278.69
364D 5-Jun-97 3278.71
364D 8-Jul-97 3278.54
364D 6-Aug-97 3278.35
364D 2-Sep-97 3278.36
364D 6-Oct-97 3278.44
364D 3-Nov-97 3278.72
364D 8-Dec-97 3278.96
364D 7-Jan-98 3278.69
364D 9-Feb-98 3278.69
364D 10-Mar-98 3278.4
364D 2-Apr-98 3278.64
364D 6-May-98 3278.73
364D 3-Jun-98 3278.6
364D 7-Jul-98 3278.66
364D 11-Aug-98 3278.66
364D 3-Sep-98 3278.8
364D 29-Sep-98 3278.64
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364D 10-Nov-98 3278.66
364D 2-Dec-98 3278.82
364D 7-Jan-99 3278.62
364D 3-Feb-99 3278.64
364D 9-Mar-99 3278.59
364D 5-May-99 3278.49
364D 2-Jun-99 3278.8
364D 29-Jun-99 3278.58
364D 2-Aug-99 3278.4
364D 8-Sep-99 3278.26
364D 30-Sep-99 3278.32
364D 6-Dec-99 3278.64
364D 6-Jan-00 3278.11
364D 9-Feb-00 3278.54
364D 8-Mar-00 3278.14
364D 4-Apr-00 3278.7
364D 26-Apr-00 3278.24
364D 8-Jun-00 3278.84
364D 3-Jul-00 3278.6
364D 7-Aug-00 3278.4
364D 7-Sep-00 3278.21
364D 4-Oct-00 3278.24
364D 3-Nov-00 3277.96
364D 11-Dec-00 3277.78
364D 8-Jan-01 3278.09
364D 7-Feb-01 3278.09
364D 1-Mar-01 3278.31
364D 10-Apr-01 3278.24
364D 8-May-01 3278.21
364D 11-Jun-01 3278.29
364D 4-Jul-01 3278.11
364D 6-Aug-01 3277.96
364D 5-Sep-01 3278.29
364D 8-Oct-01 3278.18
364D 5-Nov-01 3278.07
364D 5-Dec-01 3277.96
364D 7-Jan-02 3277.94
364D 11-Feb-02 3277.74
364D 7-Mar-02 3277.94
364D 9-Apr-02 3277.84
364D 10-May-02 3277.91
364D 9-Jul-02 3277.61
364D 5-Aug-02 3277.81
364D 28-Aug-02 3277.59
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364D 1-Oct-02 3277.4
364D 3-Dec-02 3277.31
364D 7-Jan-03 3277.44
364D 5-Mar-03 3278.18
364D 7-May-03 3277.88
364D 12-Jun-03 3277.79
364D 7-Jul-03 3277.71
364D 7-Aug-03 3277.62
364D 1-Oct-03 3277.4
364D 3-Dec-03 3277.34
364D 2-Feb-04 3277.14
364D 3-Mar-04 3277.07
364D 5-May-04 3277.44
364D 3-Jun-04 3277.14
364D 12-Jul-04 3277.04
364D 5-Aug-04 3277.18
364D 6-Oct-04 3277.18
364D 7-Dec-04 3277.31
364D 10-Jan-05 3276.98
364D 3-Mar-05 3276.99
364D 2-May-05 3276.91
364D 7-Jul-05 3277.19
364D 1-Aug-05 3277.29
364D 19-Oct-05 3277.31
364D 8-Dec-05 3277.09
364D 10-Jan-06 3277.43
364D 9-Feb-06 3276.84
364D 2-Mar-06 3276.86
364D 13-Apr-06 3277.34
364D 3-May-06 3277.01
364D 9-Jun-06 3277.25
364D 4-Jul-06 3277.04
364D 9-Aug-06 3277.21
364D 5-Sep-06 3277.01
364D 5-Oct-06 3277.18
364D 3-Nov-06 3277.18
364D 6-Dec-06 3276.74
364D 9-Jan-07 3276.86
364D 8-Feb-07 3276.91
364D 8-Mar-07 3277.31
364D 3-Apr-07 3276.84
364D 3-May-07 3277.56
364D 5-Jun-07 3277.44
364D 9-Jul-07 3277.24
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364D 8-Aug-07 3277.21
364D 4-Sep-07 3277.36
364D 9-Oct-07 3276.94
364D 6-Nov-07 3276.94
364D 3-Dec-07 3276.94
364D 2-Jan-08 3276.88
364D 4-Feb-08 3276.85
364D 1-Mar-08 3277.38
364D 8-Apr-08 3277.14
364D 2-Jun-08 3277.31
364D 12-Jul-08 3277.32
364D 5-Aug-08 3276.97
364D 4-Sep-08 3276.99
364D 3-Oct-08 3277.23
364D 4-Nov-08 3277.31
364D 2-Dec-08 3277.07
364D 8-Jan-09 3277.17
364D 4-Feb-09 3276.92
364D 8-Mar-09 3277.02
364D 6-Apr-09 3276.61
364D 5-May-09 3277.21
364D 7-May-09 3277.07
364D 7-Jul-09 3276.08
364D 7-Aug-09 3277.07
364D 1-Sep-09 3276.86
364D 29-Sep-09 3277.24
364D 7-Oct-09 3276.74
364D 3-Nov-09 3276.57
364D 1-Dec-09 3276.61
364D 4-Jan-10 3276.73
364D 2-Feb-10 3276.84
364D 3-Mar-10 3276.93
364D 6-Apr-10 3276.86
364D 5-May-10 3276.66
364D 1-Jun-10 3276.87
364D 6-Jul-10 3276.66
364D 1-Sep-10 3276.85
364D 5-Oct-10 3276.43
364D 2-Nov-10 3276.42
364D 6-Dec-10 3276.58
364D 4-Jan-11 3276.57
364D 1-Feb-11 3276.03
364D 7-Mar-11 3276.73
364D 6-Apr-11 3276.71
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364D 2-May-11 3276.41
364D 2-Jun-11 3276.72
364D 5-Jul-11 3276.61
364D 1-Aug-11 3276.56
364D 1-Sep-11 3276.6
364D 3-Oct-11 3276.52
364D 7-Nov-11 3276.78
364D 5-Dec-11 3276.59
364D 9-Jan-12 3276.68
364D 7-Feb-12 3276.52
364D 9-Mar-12 3276.69
364D 5-Apr-12 3276.57
364D 11-May-12 3276.69
364D 7-Jun-12 3276.8
364D 5-Jul-12 3276.62
364D 6-Aug-12 3276.3
364D 4-Sep-12 3276.21
364D 3-Oct-12 3276.72
364D 7-Nov-12 3277.01
364D 6-Dec-12 3276.96
364D 6-Jan-13 3276.98
364D 4-Feb-13 3276.98
364D 1-Mar-13 3276.62
364D 2-Apr-13 3276.88
364D 1-May-13 3276.37
364D 3-Jun-13 3277.07
364D 8-Jul-13 3277
364D 6-Aug-13 3276.82
364D 4-Sep-13 3276.72
364D 1-Oct-13 3276.7
364D 5-Nov-13 3276.61
364D 3-Dec-13 3276.89
364D 7-Jan-14 3276.87
364D 4-Feb-14 3276.49
364D 4-Mar-14 3277.03
364D 2-Apr-14 3277.06
364D 5-May-14 3277.14
364D 3-Jun-14 3277.16
364D 1-Jul-14 3276.73
364D 5-Aug-14 3276.94
364D 8-Oct-14 3276.89
364D 5-Jan-15 3277
364D 3-Feb-15 3276.84
364D 5-Mar-15 3276.87
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364D 7-Apr-15 3276.93
364D 4-May-15 3276.84
364D 2-Jun-15 3277.03
364D 6-Jul-15 3276.6
364D 5-Aug-15 3276.86
364D 3-Sep-15 3276.78
364D 7-Oct-15 3276.72
364D 5-Nov-15 3276.64
364D 3-Dec-15 3276.49
365S 3-Aug-94
365S 8-Sep-94
365S 3-Oct-94
365S 7-Nov-94
365S 7-Dec-94
365S 9-Jan-95
365S 2-Mar-95
365S 5-Jun-95
365S 5-Jul-95
365S 1-Aug-95
365S 1-Sep-95
365S 3-Oct-95
365S 4-Dec-95
365S 2-Jan-96
365S 31-Jan-96
365S 7-Mar-96
365S 3-Apr-96
365S 9-May-96
365S 4-Jun-96
365S 8-Jul-96
365S 6-Aug-96
365S 9-Sep-96
365S 2-Oct-96
365S 11-Nov-96
365S 3-Dec-96
365S 2-Jan-97
365S 5-Feb-97
365S 4-Mar-97
365S 2-Apr-97
365S 1-May-97
365S 5-Jun-97
365S 8-Jul-97
365S 6-Aug-97
365S 2-Sep-97
365S 6-Oct-97
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365S 3-Nov-97
365S 8-Dec-97
365S 7-Jan-98
365S 9-Feb-98
365S 10-Mar-98
365S 2-Apr-98
365S 6-May-98
365S 3-Jun-98
365S 7-Jul-98
365S 11-Aug-98
365S 3-Sep-98
365S 29-Sep-98
365S 10-Nov-98
365S 2-Dec-98
365S 7-Jan-99
365S 3-Feb-99
365S 1-Mar-99
365S 5-May-99
365S 2-Jun-99
365S 29-Jun-99
365S 2-Aug-99
365S 8-Sep-99
365S 30-Sep-99
365S 6-Dec-99
365S 6-Jan-00
365S 8-Mar-00
365S 4-Apr-00
365S 26-Apr-00
365S 8-Jun-00
365S 3-Jul-00
365S 7-Aug-00
365S 7-Sep-00
365S 4-Oct-00
365S 3-Nov-00
365S 11-Dec-00
365S 8-Jan-01
365S 7-Feb-01
365S 1-Mar-01
365S 8-May-01
365S 11-Jun-01
366S 3-Aug-94 3282.04
366S 8-Sep-94 3281.5
366S 3-Oct-94 3281.26
366S 7-Nov-94 3283.37
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366S 7-Dec-94 3284.52
366S 9-Jan-95 3285.25
366S 2-Mar-95 3285.14
366S 5-Jun-95 3284.77
366S 5-Jul-95 3283.47
366S 1-Aug-95 3282.65
366S 1-Sep-95 3281.45
366S 3-Oct-95 3281.19
366S 4-Dec-95 3284.15
366S 2-Jan-96 3284.58
366S 31-Jan-96 3285.06
366S 7-Mar-96 3284.81
366S 3-Apr-96 3283.77
366S 9-May-96 3284.55
366S 4-Jun-96 3284.2
366S 8-Jul-96 3282.87
366S 6-Aug-96 3282.23
366S 9-Sep-96 3281.76
366S 2-Oct-96 3281.5
366S 11-Nov-96 3281.83
366S 3-Dec-96 3283.52
366S 2-Jan-97 3284.42
366S 5-Feb-97 3285.26
366S 4-Mar-97 3285.16
366S 2-Apr-97 3284.62
366S 1-May-97 3284.49
366S 5-Jun-97 3284.09
366S 8-Jul-97 3283.57
366S 6-Aug-97 3283.02
366S 2-Sep-97 3282.35
366S 6-Oct-97 3281.75
366S 3-Nov-97 3282.66
366S 8-Dec-97 3284.29
366S 7-Jan-98 3284.57
366S 9-Feb-98 3284.72
366S 10-Mar-98 3284.82
366S 2-Apr-98 3285.12
366S 6-May-98 3283.76
366S 3-Jun-98 3283.05
366S 7-Jul-98 3282.57
366S 11-Aug-98 3281.37
366S 3-Sep-98 3281.04
366S 29-Sep-98 3280.72
366S 10-Nov-98 3282
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366S 2-Dec-98 3283.57
366S 7-Jan-99 3284.29
366S 3-Feb-99 3284.79
366S 1-Mar-99 3285.22
366S 5-May-99 3283.97
366S 2-Jun-99 3283.57
366S 29-Jun-99 3282.87
366S 2-Aug-99 3281.98
366S 8-Sep-99 3281.29
366S 30-Sep-99 3281.23
366S 6-Dec-99 3284.2
366S 6-Jan-00 3284.44
366S 8-Mar-00 3284.92
366S 4-Apr-00 3284.22
366S 26-Apr-00 3283.42
366S 8-Jun-00 3283.09
366S 3-Jul-00 3282.72
366S 7-Aug-00 3281.77
366S 7-Sep-00 3280.87
366S 4-Oct-00 3281.32
366S 3-Nov-00 3283.05
366S 11-Dec-00 3283.98
366S 8-Jan-01 3284.72
366S 7-Feb-01 3284.88
366S 1-Mar-01 3285.18
366S 8-May-01 3283.59
366S 11-Jun-01 3282.94
366S 4-Jul-01 3282.69
366S 6-Aug-01 3282.12
366S 5-Sep-01 3281.27
366S 8-Oct-01 3280.89
366S 5-Nov-01 3281.02
366S 5-Dec-01 3282.09
366S 7-Jan-02 3283.82
366S 7-Mar-02 3284.92
366S 9-Apr-02 3284.02
366S 10-May-02 3283.7
366S 9-Jul-02 3282.28
366S 5-Aug-02 3281.62
366S 28-Aug-02 3281.06
366S 1-Oct-02 3281.06
366S 3-Dec-02 3284.19
366S 7-Jan-03 3284.62
366S 5-Mar-03 3285.22
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366S 17-Apr-03 3284.67
366S 12-Jun-03 3283.26
366S 7-Jul-03 3282.59
366S 7-Aug-03 3281.12
366S 1-Oct-03 3279.19
366S 3-Dec-03 3281.12
366S 2-Feb-04 3283.39
366S 3-Mar-04 3284.02
366S 6-May-04 3282.79
366S 3-Jun-04 3282.32
366S 12-Jul-04 3282.09
366S 5-Aug-04 3281.62
366S 6-Oct-04 3280.72
366S 4-Nov-04 3281.06
366S 7-Dec-04 3283.07
366S 10-Jan-05 3284.06
366S 3-Mar-05 3284.67
366S 6-Jun-05 3285.82
366S 7-Jul-05 3284.82
366S 1-Aug-05 3283.29
366S 20-Oct-05 3281.82
366S 8-Dec-05 3283.82
366S 5-Jan-06 3284.61
366S 10-Feb-06 3284.65
366S 2-Mar-06 3284.96
366S 13-Apr-06 3284.98
366S 3-May-06 3284.06
366S 10-Jun-06 3282.91
366S 4-Jul-06 3282.02
366S 9-Aug-06 3281.32
366S 5-Sep-06 3280.74
366S 5-Oct-06 3281.16
366S 26-Oct-06 3281.67
366S 6-Dec-06 3283.84
366S 9-Jan-07 3284.59
366S 8-Feb-07 3284.79
366S 8-Mar-07 3285.37
366S 3-Apr-07 3284.29
366S 3-May-07 3284.96
366S 5-Jun-07 3285.01
366S 9-Jul-07 3283.65
366S 8-Aug-07 3282.16
366S 4-Sep-07 3281.72
366S 9-Oct-07 3281.12
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366S 6-Nov-07 3281.8
366S 4-Dec-07 3283.42
366S 8-Jan-08 3284.44
366S 8-Feb-08 3284.86
366S 1-Mar-08 3285.07
366S 8-Apr-08 3283.91
366S 29-Apr-08 3283.64
366S 3-Jun-08 3284.44
366S 12-Jul-08 3283.21
366S 5-Aug-08 3282.14
366S 4-Sep-08 3281.47
366S 1-Oct-08 3281.51
366S 3-Oct-08 3281.69
366S 4-Nov-08 3282.17
366S 2-Dec-08 3282.59
366S 8-Jan-09 3284.36
366S 4-Feb-09 3284.82
366S 8-Mar-09 3285.03
366S 6-Apr-09 3284.15
366S 5-May-09 3283.9
366S 11-May-09 3283.79
366S 7-Jul-09 3281.57
366S 10-Aug-09 3281.6
366S 1-Sep-09 3281.43
366S 7-Oct-09 3281.24
366S 31-Oct-09 3283.06
366S 3-Nov-09 3283.05
366S 1-Dec-09 3284.11
366S 4-Jan-10 3284.52
366S 2-Feb-10 3284.49
366S 3-Mar-10 3284.77
366S 6-Apr-10 3284.05
366S 5-May-10 3283.46
366S 1-Jun-10 3283.74
366S 6-Jul-10 3282.79
366S 1-Sep-10 3281.22
366S 5-Oct-10 3280.85
366S 2-Nov-10 3281.5
366S 6-Dec-10 3283.52
366S 4-Jan-11 3284.27
366S 1-Feb-11 3284.92
366S 7-Mar-11 3285.35
366S 7-Apr-11 3284.94
366S 2-May-11 3284.42
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366S 2-Jun-11 3287.2
366S 5-Jul-11 3284.52
366S 1-Aug-11 3284.55
366S 1-Sep-11 3281.99
366S 3-Oct-11 3281.57
366S 7-Nov-11 3282.46
366S 5-Dec-11 3283.92
366S 9-Jan-12 3284.57
366S 7-Feb-12 3284.46
366S 9-Mar-12 3284.83
366S 5-Apr-12 3284.16
366S 11-May-12 3283.31
366S 7-Jun-12 3282.95
366S 5-Jul-12 3282.71
366S 6-Aug-12 3282.5
366S 4-Sep-12 3282.33
366S 3-Oct-12 3280.72
366S 7-Nov-12 3283.05
366S 6-Dec-12 3284.29
366S 6-Jan-13 3284.53
366S 4-Feb-13 3284.84
366S 1-Mar-13 3284.86
366S 2-Apr-13 3284.32
366S 1-May-13 3283.68
366S 3-Jun-13 3285.78
366S 8-Jul-13 3283.75
366S 6-Aug-13 3282.17
366S 4-Sep-13 3281.32
366S 1-Oct-13 3281.89
366S 5-Nov-13 3284.12
366S 3-Dec-13 3284.76
366S 7-Jan-14 3285.29
366S 4-Feb-14 3284.71
366S 4-Mar-14 3284.58
366S 2-Apr-14 3284.65
366S 5-May-14 3284.07
366S 3-Jun-14 3283.84
366S 1-Jul-14 3281.9
366S 5-Aug-14 3280.83
366S 8-Oct-14 3281.52
366S 5-Jan-15 3284.82
366S 3-Feb-15 3285.12
366S 5-Mar-15 3285.34
366S 7-Apr-15 3284.08
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366S 4-May-15 3283.39
366S 2-Jun-15 3283.09
366S 6-Jul-15 3282.26
366S 5-Aug-15 3281.61
366S 3-Sep-15 3281.16
366S 7-Oct-15 3281.21
366S 5-Nov-15 3282.68
366S 3-Dec-15 3283.95
367D 3-Aug-94 3269.6
367D 8-Sep-94 3269.83
367D 3-Oct-94 3269.46
367D 7-Nov-94 3269.86
367D 7-Dec-94 3269.73
367D 9-Jan-95 3270.01
367D 1-Mar-95 3269.47
367D 4-May-95 3269.86
367D 5-Jun-95 3270.23
367D 3-Jul-95 3270.35
367D 2-Aug-95 3270.11
367D 1-Sep-95 3270.09
367D 3-Oct-95 3270.32
367D 9-Nov-95 3270.71
367D 4-Dec-95 3270.76
367D 2-Jan-96 3270.34
367D 31-Jan-96 3270.17
367D 3-Apr-96 3270.52
367D 9-May-96 3270.1
367D 4-Jun-96 3270.46
367D 8-Jul-96 3270.22
367D 6-Aug-96 3270.29
367D 9-Sep-96 3270.29
367D 2-Oct-96 3269.82
367D 11-Nov-96 3269.85
367D 3-Dec-96 3270.29
367D 2-Jan-97 3269.94
367D 5-Feb-97 3269.82
367D 4-Mar-97 3269.9
367D 2-Apr-97 3269.82
367D 1-May-97 3270.48
367D 3-Jun-97 3270.15
367D 8-Jul-97 3270.27
367D 6-Aug-97 3270.02
367D 2-Sep-97 3270.13
367D 6-Oct-97 3270.34
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367D 3-Nov-97 3270.51
367D 8-Dec-97 3270.92
367D 7-Jan-98 3270.5
367D 9-Feb-98 3270.47
367D 6-Mar-98 3270.34
367D 2-Apr-98 3270.31
367D 6-May-98 3270.21
367D 3-Jun-98 3269.96
367D 7-Jul-98 3269.91
367D 11-Aug-98 3269.92
367D 3-Sep-98 3270.04
367D 9-Oct-98 3269.82
367D 10-Nov-98 3269.96
367D 2-Dec-98 3270.12
367D 7-Jan-99 3269.9
367D 3-Feb-99 3269.92
367D 2-Mar-99 3269.34
367D 5-Apr-99 3269.69
367D 5-May-99 3269.54
367D 27-May-99 3269.47
367D 14-Jul-99 3269.66
367D 2-Aug-99 3269.17
367D 8-Sep-99 3269.07
367D 30-Sep-99 3269.07
367D 2-Dec-99 3269.42
367D 6-Jan-00 3268.87
367D 2-Feb-00 3268.92
367D 8-Mar-00 3268.74
367D 5-Apr-00 3268.99
367D 3-May-00 3268.96
367D 8-Jun-00 3269.17
367D 3-Jul-00 3268.82
367D 7-Aug-00 3268.69
367D 7-Sep-00 3268.36
367D 4-Oct-00 3268.46
367D 3-Nov-00 3268.21
367D 7-Dec-00 3268.32
367D 3-Jan-01 3268.09
367D 6-Feb-01 3268.16
367D 1-Mar-01 3268.39
367D 2-Apr-01 3268.52
367D 8-May-01 3267.99
367D 11-Jun-01 3268.04
367D 4-Jul-01 3267.76
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367D 2-Aug-01 3267.79
367D 5-Sep-01 3267.99
367D 8-Oct-01 3267.92
367D 5-Nov-01 3267.8
367D 4-Dec-01 3267.88
367D 7-Jan-02 3267.69
367D 6-Feb-02 3267.52
367D 7-Mar-02 3267.69
367D 4-Apr-02 3267.32
367D 7-May-02 3267.71
367D 9-Jul-02 3267.02
367D 5-Aug-02 3267.22
367D 10-Sep-02 3266.92
367D 1-Oct-02 3266.82
367D 3-Dec-02 3266.69
367D 7-Jan-03 3266.87
367D 5-Mar-03 3267.42
367D 7-May-03 3266.89
367D 4-Jun-03 3266.62
367D 7-Jul-03 3266.59
367D 1-Oct-03 3266.27
367D 2-Dec-03 3266.27
367D 3-Mar-04 3266.09
367D 6-May-04 3266.07
367D 8-Jul-04 3266.12
367D 5-Aug-04 3265.96
367D 6-Oct-04 3265.94
367D 8-Dec-04 3266.22
367D 10-Jan-05 3265.77
367D 3-Mar-05 3265.66
367D 5-May-05 3265.66
367D 17-Jun-05 3265.79
367D 7-Jul-05 3265.46
367D 1-Aug-05 3265.46
367D 18-Oct-05 3265.26
367D 7-Dec-05 3264.92
367D 10-Jan-06 3265.42
367D 10-Feb-06 3264.62
367D 6-Mar-06 3265.16
367D 13-Apr-06 3265.19
367D 4-May-06 3264.77
367D 10-Jun-06 3265.18
367D 4-Jul-06 3264.79
367D 9-Aug-06 3265.02
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367D 5-Sep-06 3264.76
367D 6-Oct-06 3265.02
367D 3-Nov-06 3264.95
367D 6-Dec-06 3264.51
367D 9-Jan-07 3264.65
367D 8-Feb-07 3264.65
367D 8-Mar-07 3264.99
367D 3-May-07 3265.22
367D 5-Jun-07 3265.06
367D 9-Jul-07 3264.77
367D 8-Aug-07 3264.75
367D 3-Sep-07 3264.72
367D 10-Oct-07 3265
367D 6-Nov-07 3264.52
367D 3-Dec-07 3264.65
367D 8-Jan-08 3264.64
367D 4-Feb-08 3264.57
367D 1-Mar-08 3265.07
367D 8-Apr-08 3264.79
367D 16-May-08 3264.56
367D 12-Jul-08 3264.39
367D 5-Aug-08 3264.49
367D 4-Sep-08 3264.46
367D 29-Sep-08 3264.36
367D 3-Oct-08 3264.79
367D 4-Nov-08 3265
367D 2-Dec-08 3264.63
367D 8-Jan-09 3264.87
367D 4-Feb-09 3264.53
367D 8-Mar-09 3264.6
367D 6-Apr-09 3264.08
367D 5-May-09 3264.72
367D 7-Jul-09 3263.49
367D 9-Aug-09 3264.26
367D 1-Sep-09 3264.25
367D 7-Oct-09 3264.21
367D 3-Nov-09 3264.03
367D 1-Dec-09 3264.07
367D 4-Jan-10 3264.2
367D 2-Feb-10 3264.24
367D 3-Mar-10 3264.31
367D 6-Apr-10 3264.23
367D 4-May-10 3264.2
367D 1-Jun-10 3264.1
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367D 6-Jul-10 3263.89
367D 1-Sep-10 3264.07
367D 5-Oct-10 3263.76
367D 2-Nov-10 3263.69
367D 1-Feb-11 3263.39
367D 7-Mar-11 3263.91
367D 6-Apr-11 3263.94
367D 2-May-11 3263.46
367D 2-Jun-11 3263.84
367D 5-Jul-11 3263.72
367D 1-Aug-11 3263.75
367D 1-Sep-11 3263.97
367D 3-Oct-11 3264.28
367D 7-Nov-11 3264.27
367D 5-Dec-11 3264.39
367D 5-Jan-12 3264.79
367D 6-Feb-12 3264.41
367D 8-Mar-12 3264.24
367D 4-Apr-12 3264.9
367D 10-May-12 3264.56
367D 7-Jun-12 3264.51
367D 5-Jul-12 3264.26
367D 6-Aug-12 3264.7
367D 3-Sep-12 3264.49
367D 3-Oct-12 3264.44
367D 7-Nov-12 3264.9
367D 6-Dec-12 3264.76
367D 6-Jan-13 3264.82
367D 4-Feb-13 3264.76
367D 1-Mar-13 3264.32
367D 2-Apr-13 3264.37
367D 1-May-13 3264
367D 3-Jun-13 3264.61
367D 8-Jul-13 3264.54
367D 6-Aug-13 3264.33
367D 4-Sep-13 3264.23
367D 1-Oct-13 3264.32
367D 5-Nov-13 3264.28
367D 3-Dec-13 3264.48
367D 7-Jan-14 3264.41
367D 4-Feb-14 3263.95
367D 4-Mar-14 3264.5
367D 2-Apr-14 3264.52
367D 5-May-14 3264.49
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367D 3-Jun-14 3264.48
367D 1-Jul-14 3264.05
367D 5-Aug-14 3264.24
367D 7-Oct-14 3264.21
367D 5-Jan-15 3264.58
367D 3-Feb-15 3264.33
367D 5-Mar-15 3269.24
367D 7-Apr-15 3264.24
367D 4-May-15 3264.15
367D 2-Jun-15 3264.31
367D 6-Jul-15 3263.86
367D 5-Aug-15 3264.12
367D 3-Sep-15 3263.94
367D 7-Oct-15 3263.96
367D 5-Nov-15 3263.99
367D 3-Dec-15 3263.81
368D 3-Aug-94 3291.84
368D 8-Sep-94 3291.62
368D 3-Oct-94 3291.12
368D 7-Nov-94 3291.5
368D 8-Dec-94 3291.38
368D 9-Jan-95 3291.65
368D 1-Mar-95 3290.96
368D 4-May-95 3291.47
368D 5-Jun-95 3292.28
368D 27-Jun-95 3292.15
368D 1-Aug-95 3292.35
368D 1-Sep-95 3292.37
368D 3-Oct-95 3292.35
368D 9-Nov-95 3292.42
368D 4-Dec-95 3292.46
368D 2-Jan-96 3291.87
368D 31-Jan-96 3291.59
368D 7-Mar-96 3291.13
368D 3-Apr-96 3291.67
368D 2-May-96 3292.16
368D 4-Jun-96 3292.31
368D 8-Jul-96 3291.96
368D 6-Aug-96 3292.01
368D 9-Sep-96 3291.81
368D 2-Oct-96 3291.28
368D 11-Nov-96 3291.03
368D 3-Dec-96 3291.25
368D 2-Jan-97 3290.81
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368D 5-Feb-97 3290.63
368D 4-Mar-97 3290.93
368D 2-Apr-97 3291.03
368D 1-May-97 3291.4
368D 5-Jun-97 3291.6
368D 8-Jul-97 3291.77
368D 6-Aug-97 3291.88
368D 2-Sep-97 3291.92
368D 6-Oct-97 3291.73
368D 3-Nov-97 3291.68
368D 8-Dec-97 3291.58
368D 7-Jan-98 3290.95
368D 9-Feb-98 3290.58
368D 2-Apr-98 3290.13
368D 6-May-98 3289.98
368D 3-Jun-98 3289.72
368D 7-Jul-98 3289.59
368D 10-Aug-98 3289.59
368D 3-Sep-98 3289.5
368D 9-Oct-98 3289.14
368D 10-Nov-98 3289.18
368D 2-Dec-98 3289.16
368D 7-Jan-99 3288.88
368D 3-Feb-99 3288.75
368D 9-Mar-99 3288.56
368D 5-May-99 3288.18
368D 26-May-99 3288.28
368D 29-Jun-99 3288.18
368D 2-Aug-99 3287.9
368D 8-Sep-99 3287.7
368D 30-Sep-99 3287.75
368D 2-Dec-99 3287.9
368D 6-Jan-00 3287.22
368D 2-Feb-00 3287.18
368D 8-Mar-00 3286.81
368D 4-Apr-00 3287.28
368D 25-Apr-00 3286.78
368D 8-Jun-00 3287.08
368D 3-Jul-00 3286.75
368D 7-Aug-00 3286.48
368D 7-Sep-00 3286.18
368D 4-Oct-00 3286.28
368D 3-Nov-00 3286.56
368D 7-Dec-00 3286.38
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368D 8-Jan-01 3286.18
368D 6-Feb-01 3285.88
368D 1-Mar-01 3286.08
368D 2-Apr-01 3286.08
368D 8-May-01 3285.55
368D 11-Jun-01 3285.52
368D 4-Jul-01 3285.33
368D 6-Aug-01 3285.13
368D 5-Sep-01 3285.38
368D 8-Oct-01 3285.25
368D 5-Nov-01 3285.12
368D 4-Dec-01 3285.05
368D 7-Jan-02 3284.85
368D 6-Feb-02 3284.59
368D 7-Mar-02 3284.7
368D 4-Apr-02 3284.35
368D 10-May-02 3284.32
368D 9-Jul-02 3283.85
368D 5-Aug-02 3283.98
368D 10-Sep-02 3283.72
368D 1-Oct-02 3283.53
368D 3-Dec-02 3283.35
368D 7-Jan-03 3283.54
368D 5-Mar-03 3283.92
368D 7-May-03 3283.75
368D 4-Jun-03 3283.54
368D 7-Jul-03 3283.59
368D 7-Aug-03 3283.48
368D 1-Oct-03 3283.28
368D 2-Dec-03 3283.31
368D 2-Feb-04 3282.98
368D 3-Mar-04 3282.88
368D 5-May-04 3282.98
368D 8-Jul-04 3282.74
368D 5-Aug-04 3282.62
368D 6-Oct-04 3282.5
368D 7-Dec-04 3282.62
368D 10-Jan-05 3282.28
368D 3-Mar-05 3282.05
368D 2-May-05 3281.85
368D 7-Jul-05 3282.18
368D 1-Aug-05 3282.51
368D 20-Oct-05 3282.48
368D 7-Dec-05 3282.28
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368D 5-Jan-06 3281.92
368D 10-Feb-06 3281.78
368D 2-Mar-06 3281.92
368D 13-Apr-06 3282.18
368D 4-May-06 3281.78
368D 10-Jun-06 3282.21
368D 4-Jul-06 3281.92
368D 9-Aug-06 3282.23
368D 5-Sep-06 3282.06
368D 6-Oct-06 3282.25
368D 3-Nov-06 3282.23
368D 6-Dec-06 3281.73
368D 9-Jan-07 3281.83
368D 8-Feb-07 3281.7
368D 8-Mar-07 3282.02
368D 3-May-07 3280.28
368D 5-Jun-07 3280.35
368D 9-Jul-07 3280.62
368D 8-Aug-07 3280.6
368D 4-Sep-07 3280.72
368D 9-Oct-07 3280.08
368D 6-Nov-07 3279.97
368D 3-Dec-07 3279.79
368D 8-Jan-08 3279.54
368D 4-Feb-08 3279.23
368D 1-Mar-08 3279.65
368D 8-Apr-08 3279.12
368D 29-Apr-08 3279.36
368D 2-Jun-08 3278.99
368D 12-Jul-08 3278.45
368D 5-Aug-08 3278.53
368D 4-Sep-08 3278.47
368D 1-Oct-08 3278.48
368D 3-Oct-08 3278.68
368D 4-Nov-08 3278.76
368D 2-Dec-08 3278.47
368D 8-Jan-09 3278.5
368D 4-Feb-09 3278.33
368D 8-Mar-09 3279.06
368D 6-Apr-09 3277.9
368D 5-May-09 3278.25
368D 7-May-09 3278.14
368D 29-Jun-09 3276.95
368D 7-Aug-09 3277.96
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368D 1-Sep-09 3277.77
368D 30-Sep-09 3278.05
368D 7-Oct-09 3277.61
368D 3-Nov-09 3277.84
368D 1-Dec-09 3277.48
368D 4-Jan-10 3277.62
368D 2-Feb-10 3277.56
368D 3-Mar-10 3277.53
368D 6-Apr-10 3277.32
368D 5-May-10 3277.07
368D 11-May-10 3277.25
368D 1-Jun-10 3277.17
368D 6-Jul-10 3276.94
368D 1-Sep-10 3277.29
368D 5-Oct-10 3276.77
368D 2-Nov-10 3276.81
368D 6-Dec-10 3276.96
368D 4-Jan-11 3276.91
368D 1-Feb-11 3276.51
368D 7-Mar-11 3276.94
368D 6-Apr-11 3276.92
368D 2-May-11 3276.92
368D 2-Jun-11 3277.55
368D 5-Jul-11 3278.63
368D 1-Aug-11 3278.44
368D 1-Sep-11 3279.46
368D 3-Oct-11 3279.79
368D 7-Nov-11 3279.53
368D 5-Dec-11 3279.41
368D 9-Jan-12 3279.51
368D 6-Feb-12 3279.05
368D 9-Mar-12 3279.26
368D 4-Apr-12 3279.4
368D 11-May-12 3278.55
368D 7-Jun-12 3278.63
368D 5-Jul-12 3278.86
368D 6-Aug-12 3278.69
368D 3-Sep-12 3278.63
368D 3-Oct-12 3278.1
368D 7-Nov-12 3278.46
368D 6-Dec-12 3277.95
368D 6-Jan-13 3278.23
368D 4-Feb-13 3278.09
368D 1-Mar-13 3277.75
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368D 2-Apr-13 3277.67
368D 1-May-13 3277.32
368D 3-Jun-13 3279.35
368D 8-Jul-13 3278.57
368D 6-Aug-13 3278.42
368D 4-Sep-13 3278.42
368D 1-Oct-13 3278.45
368D 5-Nov-13 3278.46
368D 3-Dec-13 3278.45
368D 7-Jan-14 3278.39
368D 4-Feb-14 3277.87
368D 4-Mar-14 3278.27
368D 2-Apr-14 3278.61
368D 5-May-14 3279.13
368D 3-Jun-14 3279.26
368D 1-Jul-14 3278.87
368D 5-Aug-14 3279.04
368D 7-Oct-14 3278.88
368D 5-Jan-15 3278.85
368D 3-Feb-15 3278.46
368D 5-Mar-15 3278.25
368D 7-Apr-15 3278.27
368D 4-May-15 3278.1
368D 2-Jun-15 3278.09
368D 6-Jul-15 3277.99
368D 5-Aug-15 3279.36
368D 3-Sep-15 3278.04
368D 7-Oct-15 3278.15
368D 5-Nov-15 3295.78
368D 3-Dec-15 3277.54
369D 3-Aug-94 3286.79
369D 8-Sep-94 3287.07
369D 3-Oct-94 3286.65
369D 7-Nov-94 3287.06
369D 7-Dec-94 3287.06
369D 9-Jan-95 3287.44
369D 1-Mar-95 3287.28
369D 4-May-95 3287.61
369D 5-Jun-95 3287.94
369D 3-Jul-95 3288.1
369D 2-Aug-95 3287.88
369D 1-Sep-95 3287.97
369D 3-Oct-95 3288.17
369D 4-Dec-95 3288.64
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369D 2-Jan-96 3288.36
369D 31-Jan-96 3288.3
369D 3-Apr-96 3288.17
369D 2-May-96 3288.75
369D 4-Jun-96 3288.86
369D 8-Jul-96 3288.51
369D 6-Aug-96 3288.57
369D 9-Sep-96 3288.74
369D 2-Oct-96 3288.36
369D 11-Nov-96 3288.62
369D 3-Dec-96 3288.94
369D 2-Jan-97 3288.8
369D 5-Feb-97 3288.87
369D 4-Mar-97 3288.78
369D 2-Apr-97 3288.75
369D 1-May-97 3289.4
369D 3-Jun-97 3289.12
369D 8-Jul-97 3289.29
369D 6-Aug-97 3289.16
369D 2-Sep-97 3289.19
369D 6-Oct-97 3289.26
369D 3-Nov-97 3289.66
369D 8-Dec-97 3289.93
369D 7-Jan-98 3289.71
369D 9-Feb-98 3289.71
369D 6-Mar-98 3289.74
369D 2-Apr-98 3289.69
369D 6-May-98 3289.71
369D 3-Jun-98 3289.66
369D 7-Jul-98 3289.67
369D 3-Aug-98 3289.57
369D 3-Sep-98 3289.86
369D 9-Oct-98 3289.69
369D 10-Nov-98 3289.89
369D 2-Dec-98 3289.94
369D 10-Jan-01 3270.69
369D 23-Jan-01 3275.2
369D 16-Feb-01 3271.24
369D 1-Mar-01 3286.97
369D 15-Mar-01 3287.29
369D 29-Mar-01 3287.71
369D 14-Apr-01 3287.7
369D 19-Apr-01 3288.18
369D 10-May-01 3287.74
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369D 25-May-01 3287.78
369D 10-Jun-01 3288.2
369D 24-Jun-01 3288.17
369D 13-Jul-01 3287.77
369D 1-Aug-01 3287.89
369D 23-Aug-01 3276.18
369D 6-Sep-01 3287.66
369D 11-Oct-01 3279.59
369D 1-Nov-01 3286.78
369D 9-Nov-01 3283.39
369D 16-Nov-01 3276.89
369D 28-Nov-01 3271.94
369D 7-Dec-01 3275.87
369D 20-Dec-01 3275.17
369D 3-Jan-02 3275.07
369D 9-Jan-02 3276.32
369D 15-Jan-02 3272.97
369D 22-Jan-02 3272.34
369D 30-Jan-02 3275.2
369D 4-Feb-02 3275.14
369D 13-Feb-02 3272.6
369D 20-Feb-02 3275.76
369D 27-Feb-02 3271.93
369D 12-Mar-02 3272.21
369D 24-Mar-02 3275.8
369D 31-Mar-02 3275.93
369D 6-Apr-02 3275.38
369D 13-Apr-02 3272.43
369D 21-Apr-02 3272.77
369D 28-Apr-02 3273.58
369D 4-May-02 3274.82
369D 10-May-02 3271.63
369D 19-May-02 3272.35
369D 25-May-02 3271.34
369D 3-Jun-02 3274.8
369D 8-Jun-02 3274.19
369D 15-Jun-02 3275.64
369D 21-Jun-02 3274.25
369D 30-Jun-02 3274.74
369D 6-Jul-02 3272.65
369D 14-Jul-02 3272.09
369D 21-Jul-02 3276.09
369D 27-Jul-02 3271.27
369D 3-Aug-02 3274.79
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369D 11-Aug-02 3270.63
369D 18-Aug-02 3274.39
369D 25-Aug-02 3275.39
369D 1-Sep-02 3273.88
369D 29-Sep-02 3271.94
369D 12-Oct-02 3272.2
369D 27-Oct-02 3271.79
369D 2-Nov-02 3272.94
369D 17-Nov-02 3275.59
369D 30-Nov-02 3275.04
369D 14-Dec-02 3273.48
369D 27-Dec-02 3274.57
369D 12-Jan-03 3275.52
369D 9-Feb-03 3275.84
369D 1-Mar-03 3273.39
369D 20-Apr-03 3287.09
369D 26-Apr-03 3273.74
369D 1-May-03 3272.13
369D 9-May-03 3275.47
369D 17-May-03 3273.9
369D 24-May-03 3275.1
369D 31-May-03 3273.99
369D 5-Jun-03 3274.67
369D 16-Jun-03 3273.2
369D 21-Jun-03 3270.88
369D 30-Jun-03 3272.57
369D 7-Jul-03 3271.14
369D 16-Jul-03 3273.8
369D 21-Jul-03 3273.46
369D 28-Jul-03 3272.53
369D 6-Aug-03 3271.12
369D 17-Aug-03 3271.66
369D 30-Aug-03 3272.92
369D 6-Sep-03 3274.75
369D 20-Sep-03 3275.13
369D 4-Oct-03 3274.68
369D 11-Oct-03 3270.53
369D 25-Oct-03 3274.84
369D 3-Nov-03 3284.73
369D 15-Nov-03 3273.87
369D 12-Dec-03 3273.45
369D 15-Jan-04 3272.77
369D 4-Feb-04 3275.22
369D 21-Feb-04 3272.56
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369D 27-Feb-04 3271.25
369D 8-Mar-04 3274.67
369D 16-Mar-04 3275.39
369D 23-Mar-04 3274.67
369D 31-Mar-04 3273.03
369D 7-Apr-04 3270.72
369D 14-Apr-04 3272.79
369D 11-May-04 3273.51
369D 26-May-04 3272.92
369D 7-Jun-04 3271.64
369D 21-Jun-04 3273.21
369D 6-Jul-04 3272.87
369D 24-Jul-04 3271.49
369D 5-Aug-04 3283.14
369D 21-Aug-04 3272.72
369D 1-Sep-04 3300.09
369D 21-Sep-04 3273.09
369D 7-Oct-04 3275.04
369D 23-Oct-04 3273.09
369D 8-Nov-04 3270.84
369D 14-Nov-04 3274.81
369D 10-Dec-04 3271.39
369D 24-Dec-04 3272.99
369D 10-Jan-05 3272.99
369D 25-Jan-05 3274.79
369D 4-Feb-05 3272.44
369D 30-Mar-05 3269.74
369D 14-Apr-05 3270.87
369D 18-May-05 3274.98
369D 30-Jun-05 3273.99
369D 20-Jul-05 3271.44
369D 25-Aug-05 3270.55
369D 12-Sep-05 3270.77
369D 7-Oct-05 3271.09
369D 11-Nov-05 3272.45
369D 28-Dec-05 3271.4
369D 18-Jan-06 3272.49
369D 25-Jan-06 3269.58
369D 31-Jan-06 3271.4
369D 8-Feb-06 3269.68
369D 16-Feb-06 3272.05
369D 27-Feb-06 3273.58
369D 6-Mar-06 3274.06
369D 14-Mar-06 3272.07
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369D 20-Mar-06 3273.16
369D 25-Apr-06 3272.08
369D 12-May-06 3273.13
369D 9-Jun-06 3270.75
369D 23-Jun-06 3270.56
369D 19-Jul-06 3271.28
369D 15-Aug-06 3270.48
369D 14-Sep-06 3272.08
369D 19-Sep-06 3279.48
369D 10-Oct-06 3273.23
369D 3-Nov-06
369D 13-Nov-06
369D 22-Nov-06
369D 7-Dec-06
369D 12-Dec-06
369D 19-Dec-06
369D 29-Dec-06 3273.09
369D 3-Jan-07 3271.80
369D 8-Jan-07 3272.26
369D 17-Jan-07 3273.80
369D 1-Feb-07 3272.17
369D 14-Feb-07 3273.14
369D 28-Feb-07 3272.83
369D 2-Mar-07 3272.39
369D 6-Mar-07 3272.70
369D 15-Mar-07 3272.52
369D 10-Apr-07 3271.40
369D 24-Apr-07 3271.41
369D 30-Apr-07 3270.26
369D 3-May-07 3270.25
369D 11-May-07 3269.85
369D 25-May-07 3271.39
369D 30-May-07 3270.71
369D 8-Jun-07 3270.70
369D 19-Jun-07 3270.26
369D 26-Jun-07 3272.68
369D 9-Jul-07 3269.87
369D 24-Jul-07 3272.21
369D 30-Jul-07 3272.61
369D 13-Aug-07 3270.75
369D 20-Aug-07 3272.18
369D 28-Aug-07 3272.75
369D 5-Sep-07 3272.17
369D 18-Sep-07 3272.38
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369D 27-Sep-07 3270.59
369D 3-Oct-07 3270.61
369D 8-Oct-07 3270.18
369D 17-Oct-07 3272.63
369D 1-Nov-07 3273.51
369D 12-Nov-07 3281.20
369D 12-Nov-07 3280.74
369D 26-Nov-07 3281.85
369D 10-Dec-07 3282.30
369D 13-Dec-07 3270.01
369D 16-Dec-07 3273.94
369D 11-Jan-08 3272.37
369D 23-Jan-08 3269.25
369D 30-Jan-08 3270.57
369D 14-Feb-08 3269.57
369D 20-Feb-08 3270.82
369D 26-Feb-08 3270.42
369D 13-Mar-08 3270.44
369D 23-Mar-08 3270.57
369D 27-Mar-08 3270.65
369D 8-Apr-08 3269.71
369D 16-Apr-08 3270.32
369D 24-Apr-08 3270.55
369D 14-May-08 3270.63
369D 19-May-08 3271.11
369D 27-May-08 3270.49
369D 3-Jun-08 3270.51
369D 21-Jun-08 3270.55
369D 27-Jun-08 3270.95
369D 14-Jul-08 3270.83
369D 25-Jul-08 3270.77
369D 30-Jul-08 3270.72
369D 21-Aug-08 3271.04
369D 26-Aug-08 3270.33
369D 29-Aug-08 3270.40
369D 11-Sep-08 3270.30
369D 18-Sep-08 3271.24
369D 30-Sep-08 3271.01
369D 24-Oct-08 3269.43
369D 29-Oct-08 3269.11
369D 5-Nov-08 3269.07
369D 17-Nov-08 3269.06
369D 20-Nov-08 3269.08
369D 18-Dec-08 3270.87
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369D 28-Dec-08 3271.00
369D 5-Jan-09 3270.14
369D 19-Jan-09 3269.20
369D 28-Jan-09 3270.05
369D 9-Feb-09 3269.34
369D 16-Feb-09 3269.05
369D 14-Mar-09 3269.10
369D 20-Mar-09 3269.02
369D 28-Mar-09 3269.10
369D 13-Apr-09 3269.02
369D 23-Apr-09 3270.83
369D 27-Apr-09 3268.98
369D 17-May-09 3273.89
369D 24-May-09 3270.28
369D 29-May-09 3270.27
369D 7-Jun-09 3268.99
369D 18-Jun-09 3268.08
369D 26-Jun-09 3268.52
369D 17-Jul-09 3269.00
369D 26-Jul-09 3268.98
369D 29-Jul-09 3268.97
369D 20-Aug-09 3276.52
369D 25-Aug-09 3275.55
369D 31-Aug-09 3269.00
369D 10-Sep-09 3270.09
369D 17-Sep-09 3270.12
369D 24-Sep-09 3269.47
369D 29-Sep-09 3270.13
369D 29-Sep-09 3270.14
369D 15-Oct-09 3270.09
369D 27-Oct-09 3269.52
369D 29-Oct-09 3269.62
369D 3-Nov-09 3270.53
369D 12-Nov-09 3270.75
369D 23-Nov-09 3270.71
369D 3-Dec-09 3270.11
369D 23-Dec-09 3269.95
369D 29-Dec-09 3269.58
369D 9-Jan-10 3268.19
369D 9-Jan-10 3268.19
369D 20-Jan-10 3269.33
369D 26-Jan-10 3269.84
369D 3-Feb-10 3270.27
369D 17-Feb-10 3269.96
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369D 25-Feb-10 3269.55
369D 11-Mar-10 3270.15
369D 23-Mar-10 3268.03
369D 26-Mar-10 3268.03
369D 7-Apr-10 3270.80
369D 21-Apr-10 3270.23
369D 27-Apr-10 3269.95
369D 11-May-10 3270.52
369D 18-May-10 3270.71
369D 27-May-10 3269.65
369D 15-Jun-10 3270.79
369D 22-Jun-10 3270.37
369D 28-Jun-10 3269.71
369D 15-Jul-10 3270.15
369D 20-Jul-10 3269.51
369D 28-Jul-10 3269.27
369D 5-Aug-10 3270.26
369D 12-Aug-10 3270.47
369D 26-Aug-10 3269.85
369D 3-Sep-10 3269.79
369D 17-Sep-10 3270.39
369D 27-Sep-10 3269.79
369D 5-Oct-10 3269.80
369D 18-Oct-10 3270.98
369D 26-Oct-10 3270.95
369D 10-Nov-10 3270.15
369D 15-Nov-10 3270.25
369D 23-Nov-10 3269.14
369D 9-Dec-10 3269.58
369D 16-Dec-10 3270.21
369D 29-Dec-10 3270.54
369D 7-Jan-11 3270.10
369D 21-Jan-11 3270.02
369D 27-Jan-11 3269.78
369D 21-Feb-11 3270.57
369D 23-Feb-11 3269.87
369D 27-Feb-11 3269.82
369D 3-Mar-11 3269.84
369D 16-Mar-11 3270.16
369D 27-Mar-11 3270.96
369D 11-Apr-11 3270.95
369D 20-Apr-11 3269.50
369D 28-Apr-11 3269.10
369D 4-May-11 3270.07
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369D 25-May-11 3269.18
369D 29-May-11 3269.93
369D 13-Jun-11 3270.77
369D 19-Jun-11 3270.69
369D 21-Jun-11 3269.15
369D 21-Jul-11 3269.89
369D 25-Jul-11 3269.40
369D 27-Jul-11 3270.37
369D 9-Aug-11 3280.77
369D 27-Aug-11 3270.38
369D 31-Aug-11 3270.54
369D 14-Sep-11 3270.49
369D 21-Sep-11 3269.84
369D 28-Sep-11 3269.84
369D 11-Oct-11 3270.44
369D 29-Oct-11 3269.86
369D 17-Nov-11 3269.84
369D 23-Nov-11 3269.88
369D 30-Nov-11 3269.92
369D 7-Dec-11 3269.91
369D 15-Dec-11 3269.92
369D 30-Dec-11 3269.93
369D 11-Jan-12 3269.93
369D 23-Jan-12 3269.95
369D 28-Jan-12 3269.97
369D 7-Feb-12 3269.97
369D 24-Feb-12 3269.96
369D 28-Feb-12 3269.98
369D 23-Mar-12 3269.97
369D 27-Mar-12 3269.97
369D 30-Mar-12 3271.69
369D 11-Apr-12 3269.97
369D 24-Apr-12 3269.97
369D 29-Apr-12 3269.98
369D 21-May-12 3269.98
369D 27-May-12 3269.98
369D 31-May-12 3269.97
369D 11-Jun-12 3269.97
369D 24-Jun-12 3270.39
369D 30-Jun-12 3270.34
369D 6-Jul-12 3270.35
369D 11-Jul-12 3270.32
369D 29-Jul-12 3270.36
369D 20-Aug-12 3272.25
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369D 24-Aug-12 3272.24
369D 29-Aug-12 3272.28
369D 6-Sep-12 3272.28
369D 20-Sep-12 3272.26
369D 26-Sep-12 3272.23
369D 23-Oct-12 3272.27
369D 26-Oct-12 3272.28
369D 30-Oct-12 3272.27
369D 14-Nov-12 3270.18
369D 26-Nov-12 3272.27
369D 29-Nov-12 3272.29
369D 17-Dec-12 3272.31
369D 20-Dec-12 3272.30
369D 26-Dec-12 3270.28
369D 15-Jan-13 3273.27
369D 24-Jan-13 3273.17
369D 29-Jan-13 3273.18
369D 7-Feb-13 3273.17
369D 25-Feb-13 3273.17
369D 27-Feb-13 3273.16
369D 12-Mar-13 3273.17
369D 27-Mar-13 3273.18
369D 30-Mar-13 3273.17
369D 18-Apr-13 3273.18
369D 23-Apr-13 3273.17
369D 29-Apr-13 3273.18
369D 14-May-13 3273.18
369D 21-May-13 3273.17
369D 6-Jun-13 3273.18
369D 19-Jun-13 3269.94
369D 27-Jun-13 3273.17
369D 24-Jul-13 3273.16
369D 26-Jul-13 3273.14
369D 31-Jul-13 3273.15
369D 19-Aug-13 3273.17
369D 28-Aug-13 3273.18
369D 31-Aug-13 3273.16
369D 24-Oct-13 3270.30
369D 29-Oct-13 3270.29
369D 21-Nov-13 3270.27
369D 29-Nov-13 3270.28
369D 29-Dec-13 3271.42
369D 31-Dec-13 3271.43
369D 8-Jan-14 3271.41
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369D 13-Feb-14 3271.43
369D 26-Feb-14 3271.44
369D 20-Mar-14 3271.43
369D 17-Jun-14 3268.95
369D 16-Jul-14 3270.49
369D 30-Jul-14 3268.93
369D 25-Aug-14 3268.94
369D 23-Sep-14 3268.96
369D 30-Sep-14 3268.98
369D 23-Oct-14 3268.98
369D 28-Oct-14 3269.00
369D 25-Nov-14 3268.98
369D 30-Nov-14 3268.99
369D 19-Dec-14 3269.05
369D 13-Jan-15 3269.82
369D 28-Jan-15 3269.83
369D 17-Feb-15 3269.81
369D 16-Mar-15 3269.82
369D 24-Mar-15 3269.83
369D 30-Mar-15 3269.83
369D 21-Apr-15 3269.82
369D 28-Apr-15 3269.83
369D 28-May-15 3269.85
369D 12-Jun-15 3269.83
369D 30-Jun-15 3269.87
369D 13-Jul-15 3269.85
369D 28-Jul-15 3269.88
369D 12-Aug-15 3270.18
369D 20-Aug-15 3269.76
369D 25-Aug-15 3269.82
369D 1-Sep-15 3270.36
369D 10-Sep-15 3280.49
369D 28-Sep-15 3282.28
369D 5-Oct-15 3282.15
369D 20-Oct-15 3282.32
369D 2-Nov-15 3282.63
369D 10-Nov-15 3270.27
369D 17-Nov-15 3270.58
369D 10-Dec-15 3271.24
369D 16-Dec-15 3270.57
369D 30-Dec-15 3269.43
370D 3-Aug-94 3285.35
370D 8-Sep-94 3285.4
370D 3-Oct-94 3285.2
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370D 7-Nov-94 3285.44
370D 7-Dec-94 3285.47
370D 9-Jan-95 3285.73
370D 1-Mar-95 3285.74
370D 4-May-95 3285.99
370D 5-Jun-95 3286.2
370D 3-Jul-95 3286.2
370D 2-Aug-95 3286.12
370D 1-Sep-95 3286.2
370D 3-Oct-95 3286.39
370D 4-Dec-95 3286.82
370D 2-Jan-96 3286.72
370D 31-Jan-96 3286.64
370D 3-Apr-96 3286.46
370D 2-May-96 3286.98
370D 4-Jun-96 3286.94
370D 8-Jul-96 3286.91
370D 6-Aug-96 3286.9
370D 9-Sep-96 3287.02
370D 2-Oct-96 3286.92
370D 11-Nov-96 3287.03
370D 3-Dec-96 3287.31
370D 2-Jan-97 3287.35
370D 5-Feb-97 3287.36
370D 4-Mar-97 3287.3
370D 2-Apr-97 3287.46
370D 1-May-97 3287.74
370D 3-Jun-97 3287.7
370D 8-Jul-97 3287.82
370D 6-Aug-97 3287.77
370D 2-Sep-97 3287.82
370D 6-Oct-97 3287.94
370D 3-Nov-97 3288.22
370D 8-Dec-97 3288.42
370D 7-Jan-98 3288.37
370D 9-Feb-98 3288.42
370D 6-Mar-98 3288.49
370D 2-Apr-98 3288.47
370D 6-May-98 3288.51
370D 3-Jun-98 3288.57
370D 7-Jul-98 3288.62
370D 11-Aug-98 3288.7
370D 3-Sep-98 3288.77
370D 9-Oct-98 3288.72
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370D 10-Nov-98 3288.92
370D 2-Dec-98 3289.02
370D 3-Feb-99 3288.86
370D 9-Mar-99 3288.97
370D 5-Apr-99 3288.97
370D 5-May-99 3288.86
370D 27-May-99 3288.89
370D 14-Jul-99 3289.17
370D 2-Aug-99 3288.87
370D 8-Sep-99 3288.8
370D 30-Sep-99 3288.86
370D 2-Dec-99 3289.12
370D 6-Jan-00 3288.79
370D 2-Feb-00 3288.8
370D 8-Mar-00 3288.72
370D 5-Apr-00 3288.79
370D 25-Apr-00 3288.81
370D 8-Jun-00 3289.05
370D 3-Jul-00 3288.89
370D 7-Aug-00 3288.75
370D 7-Sep-00 3288.57
370D 4-Oct-00 3288.71
370D 3-Nov-00 3288.58
370D 7-Dec-00 3288.55
370D 3-Jan-01 3288.52
370D 6-Feb-01 3288.52
370D 1-Mar-01 3288.69
370D 2-Apr-01 3288.79
370D 8-May-01 3288.57
370D 11-Jun-01 3288.59
370D 3-Jul-01 3288.49
370D 2-Aug-01 3288.49
370D 5-Sep-01 3288.65
370D 8-Oct-01 3288.6
370D 5-Nov-01 3288.6
370D 4-Dec-01 3288.62
370D 7-Jan-02 3288.52
370D 6-Feb-02 3288.39
370D 7-Mar-02 3288.49
370D 4-Apr-02 3288.32
370D 7-May-02 3288.46
370D 9-Jul-02 3288.38
370D 5-Aug-02 3288.16
370D 28-Aug-02 3288.02



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



370D 1-Oct-02 3287.86
370D 3-Dec-02 3287.82
370D 7-Jan-03 3287.99
370D 5-Mar-03 3288.22
370D 7-May-03 3287.87
370D 3-Jun-03 3287.74
370D 7-Jul-03 3287.67
370D 7-Aug-03 3287.54
370D 1-Oct-03 3287.49
370D 2-Dec-03 3287.42
370D 2-Feb-04 3287.36
370D 3-Mar-04 3287.29
370D 5-May-04 3287.36
370D 9-Jun-04 3287.16
370D 8-Jul-04 3287.19
370D 5-Aug-04 3287.12
370D 6-Oct-04 3287.07
370D 7-Dec-04 3287.14
370D 10-Jan-05 3286.99
370D 3-Mar-05 3286.81
370D 2-May-05 3286.72
370D 7-Jul-05 3286.57
370D 1-Aug-05 3286.67
370D 18-Oct-05 3286.38
370D 7-Dec-05 3286.36
370D 5-Jan-06 3286.17
370D 10-Feb-06 3286.07
370D 2-Mar-06 3286.22
370D 13-Apr-06 3286.36
370D 4-May-06 3286.16
370D 9-Jun-06 3286.24
370D 4-Jul-06 3286.12
370D 9-Aug-06 3286.19
370D 5-Sep-06 3286.08
370D 6-Oct-06 3286.19
370D 3-Nov-06 3286.19
370D 6-Dec-06 3285.92
370D 9-Jan-07 3286.12
370D 8-Feb-07 3286.01
370D 8-Mar-07 3286.09
370D 3-May-07 3286.26
370D 5-Jun-07 3286.21
370D 9-Jul-07 3285.94
370D 8-Aug-07 3285.87
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370D 4-Sep-07 3286.09
370D 9-Oct-07 3285.97
370D 6-Nov-07 3286.07
370D 3-Dec-07 3286.05
370D 8-Jan-08 3286.09
370D 4-Feb-08 3285.98
370D 1-Mar-08 3286.38
370D 8-Apr-08 3286.36
370D 29-Apr-08 3286.38
370D 12-Jul-08 3285.89
370D 5-Aug-08 3285.99
370D 4-Sep-08 3285.9
370D 2-Oct-08 3286.05
370D 3-Oct-08 3286.03
370D 4-Nov-08 3286.17
370D 2-Dec-08 3285.9
370D 8-Jan-09 3286.08
370D 4-Feb-09 3285.93
370D 8-Mar-09 3285.86
370D 6-Apr-09 3285.73
370D 5-May-09 3285.96
370D 9-May-09 3285.67
370D 7-Jul-09 3284.82
370D 7-Aug-09 3285.74
370D 1-Sep-09 3285.69
370D 7-Oct-09 3285.62
370D 3-Nov-09 3285.6
370D 1-Dec-09 3285.56
370D 4-Jan-10 3285.72
370D 2-Feb-10 3285.74
370D 3-Mar-10 3285.77
370D 6-Apr-10 3285.55
370D 5-May-10 3285.5
370D 1-Jun-10 3285.58
370D 6-Jul-10 3285.45
370D 1-Sep-10 3285.56
370D 5-Oct-10 3285.3
370D 2-Nov-10 3285.34
370D 6-Dec-10 3285.51
370D 4-Jan-11 3285.44
370D 1-Feb-11 3285.22
370D 7-Mar-11 3285.5
370D 6-Apr-11 3285.41
370D 2-May-11 3285.2
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370D 2-Jun-11 3285.41
370D 5-Jul-11 3285.24
370D 1-Aug-11 3285.27
370D 1-Sep-11 3285.5
370D 3-Oct-11 3285.82
370D 7-Nov-11 3285.88
370D 5-Dec-11 3285.79
370D 5-Jan-12 3286.31
370D 6-Feb-12 3285.96
370D 8-Mar-12 3286.05
370D 4-Apr-12 3286.39
370D 11-May-12 3286.3
370D 7-Jun-12 3286.11
370D 5-Jul-12 3286.29
370D 6-Aug-12 3286.15
370D 3-Sep-12 3285.98
370D 3-Oct-12 3285.93
370D 7-Nov-12 3286.28
370D 6-Dec-12 3286.4
370D 6-Jan-13 3286.27
370D 4-Feb-13 3286.24
370D 1-Mar-13 3286.04
370D 2-Apr-13 3286.04
370D 1-May-13 3285.84
370D 3-Jun-13 3286.13
370D 8-Jul-13 3286.15
370D 6-Aug-13 3285.96
370D 4-Sep-13 3285.87
370D 1-Oct-13 3285.93
370D 5-Nov-13 3286
370D 3-Dec-13 3285.97
370D 7-Jan-14 3286.06
370D 4-Feb-14 3285.81
370D 4-Mar-14 3286.07
370D 2-Apr-14 3286.11
370D 5-May-14 3286.16
370D 3-Jun-14 3286.12
370D 1-Jul-14 3285.88
370D 5-Aug-14 3285.98
370D 7-Oct-14 3286.02
370D 5-Jan-15 3286.38
370D 3-Feb-15 3286.11
370D 5-Mar-15 3286.11
370D 7-Apr-15 3286.22
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370D 4-May-15 3286.18
370D 2-Jun-15 3286.18
370D 6-Jul-15 3286.01
370D 5-Aug-15 3286.11
370D 3-Sep-15 3286.04
370D 7-Oct-15 3296.04
370D 5-Nov-15 3286.01
370D 3-Dec-15 3286
371D 8-Dec-94 3298.34
371D 9-Jan-95 3298.59
371D 1-Mar-95 3297.85
371D 4-May-95 3298.17
371D 5-Jun-95 3298.86
371D 5-Jul-95 3298.76
371D 1-Aug-95 3299.01
371D 1-Sep-95 3298.83
371D 3-Oct-95 3298.86
371D 10-Nov-95 3298.4
371D 4-Dec-95 3299.32
371D 2-Jan-96 3298.86
371D 31-Jan-96 3298.76
371D 7-Mar-96 3298.18
371D 3-Apr-96 3298.95
371D 2-May-96 3299.36
371D 4-Jun-96 3299.31
371D 8-Jul-96 3298.76
371D 6-Aug-96 3298.58
371D 9-Sep-96 3298.26
371D 2-Oct-96 3297.56
371D 11-Nov-96 3297.43
371D 3-Dec-96 3297.72
371D 2-Jan-97 3297.23
371D 5-Feb-97 3297.3
371D 4-Mar-97 3297.57
371D 2-Apr-97 3297.75
371D 1-May-97 3298.69
371D 3-Jun-97 3298.36
371D 8-Jul-97 3299.01
371D 6-Aug-97 3299.42
371D 2-Sep-97 3299.65
371D 6-Oct-97 3299.55
371D 3-Nov-97 3299.47
371D 8-Dec-97 3299.46
371D 7-Jan-98 3298.76
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371D 9-Feb-98 3298.36
371D 6-Mar-98 3298.14
371D 2-Apr-98 3298.06
371D 6-May-98 3297.76
371D 3-Jun-98 3297.18
371D 7-Jul-98 3297.03
371D 3-Aug-98 3296.65
371D 3-Sep-98 3296.76
371D 9-Oct-98 3296.33
371D 10-Nov-98 3296.33
371D 2-Dec-98 3296.36
371D 7-Jan-99 3295.96
371D 3-Feb-99 3296.06
371D 9-Mar-99 3295.91
371D 5-Apr-99 3295.83
371D 5-May-99 3295.76
371D 27-May-99 3295.66
371D 14-Jul-99 3295.84
371D 2-Aug-99 3295.08
371D 8-Sep-99 3294.7
371D 30-Sep-99 3294.59
371D 2-Dec-99 3294.59
371D 6-Jan-00 3293.86
371D 2-Feb-00 3293.76
371D 8-Mar-00 3293.36
371D 5-Apr-00 3293.53
371D 25-Apr-00 3293.16
371D 8-Jun-00 3293.51
371D 3-Jul-00 3293.26
371D 7-Aug-00 3293.06
371D 7-Sep-00 3292.61
371D 4-Oct-00 3292.56
371D 3-Nov-00 3292.16
371D 7-Dec-00 3292.13
371D 3-Jan-01 3291.83
371D 6-Feb-01 3291.66
371D 1-Mar-01 3291.86
371D 2-Apr-01 3291.89
371D 8-May-01 3291.28
371D 11-Jun-01 3291.21
371D 4-Jul-01 3291.03
371D 2-Aug-01 3291.13
371D 5-Sep-01 3291.2
371D 8-Oct-01 3290.98
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371D 5-Nov-01 3290.81
371D 4-Dec-01 3290.73
371D 7-Jan-02 3290.38
371D 6-Feb-02 3290.13
371D 7-Mar-02 3290.16
371D 4-Apr-02 3289.7
371D 7-May-02 3289.97
371D 9-Jul-02 3289.03
371D 5-Aug-02 3289.13
371D 10-Sep-02 3288.73
371D 1-Oct-02 3288.53
371D 3-Dec-02 3288.2
371D 7-Jan-03 3288.26
371D 5-Mar-03 3288.53
371D 7-May-03 3288.13
371D 3-Jun-03 3287.86
371D 7-Jul-03 3287.73
371D 7-Aug-03 3287.56
371D 1-Oct-03 3287.297
371D 2-Dec-03 3287.13
371D 2-Feb-04 3286.8
371D 3-Mar-04 3286.63
371D 5-May-04 3286.73
371D 9-Jun-04 3286.36
371D 8-Jul-04 3286.3
371D 5-Aug-04 3286.13
371D 6-Oct-04 3285.9
371D 7-Dec-04 3285.92
371D 10-Jan-05 3285.48
371D 3-Mar-05 3285.16
371D 2-May-05 3284.83
371D 7-Jul-05 3285.03
371D 1-Aug-05 3285.1
371D 18-Oct-05 3284.73
371D 7-Dec-05 3284.46
371D 5-Jan-06 3284.14
371D 10-Feb-06 3284.03
371D 2-Mar-06 3284.23
371D 13-Apr-06 3284.5
371D 4-May-06 3284.1
371D 10-Jun-06 3284.53
371D 4-Jul-06 3284.13
371D 9-Aug-06 3284.31
371D 5-Sep-06 3284.09
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371D 6-Oct-06 3284.26
371D 3-Nov-06 3284.23
371D 6-Dec-06 3283.73
371D 9-Jan-07 3283.83
371D 8-Feb-07 3283.73
371D 12-Mar-07 3283.92
371D 3-May-07 3284.21
371D 5-Jun-07 3283.61
371D 9-Jul-07 3284.51
371D 8-Aug-07 3284.59
371D 4-Sep-07 3284.9
371D 9-Oct-07 3284.56
371D 6-Nov-07 3284.76
371D 3-Dec-07 3284.82
371D 8-Jan-08 3284.83
371D 4-Feb-08 3284.78
371D 1-Mar-08 3285.35
371D 8-Apr-08 3285
371D 2-Jun-08 3285.07
371D 12-Jul-08 3284.61
371D 5-Aug-08 3284.75
371D 4-Sep-08 3284.72
371D 2-Oct-08 3284.92
371D 3-Oct-08 3284.94
371D 4-Nov-08 3285.03
371D 2-Dec-08 3284.68
371D 8-Jan-09 3284.78
371D 4-Feb-09 3284.43
371D 8-Mar-09 3284.36
371D 6-Apr-09 3283.91
371D 5-May-09 3284.35
371D 9-May-09 3283.86
371D 7-Jul-09 3282.99
371D 9-Aug-09 3283.68
371D 1-Sep-09 3283.58
371D 7-Oct-09 3283.51
371D 3-Nov-09 3283.33
371D 1-Dec-09 3283.31
371D 4-Jan-10 3283.4
371D 2-Feb-10 3283.34
371D 3-Mar-10 3283.37
371D 6-Apr-10 3283.18
371D 5-May-10 3282.85
371D 1-Jun-10 3282.95
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371D 6-Jul-10 3282.68
371D 1-Sep-10 3282.86
371D 5-Oct-10 3282.46
371D 2-Nov-10 3282.37
371D 1-Feb-11 3281.92
371D 7-Mar-11 3282.74
371D 6-Apr-11 3282.86
371D 2-May-11 3282.54
371D 1-Sep-11 3284.8
371D 3-Oct-11 3285.55
371D 7-Nov-11 3285.74
371D 5-Dec-11 3285.89
371D 5-Jan-12 3286.48
371D 6-Feb-12 3286.12
371D 8-Mar-12 3285.93
371D 4-Apr-12 3286.55
371D 11-May-12 3285.86
371D 7-Jun-12 3286
371D 5-Jul-12 3285.64
371D 6-Aug-12 3285.45
371D 3-Sep-12 3285.28
371D 3-Oct-12 3285.61
371D 7-Nov-12 3286.16
371D 6-Dec-12 3286.07
371D 6-Jan-13 3286.7
371D 4-Feb-13 3286.7
371D 1-Mar-13 3286.32
371D 2-Apr-13 3286.33
371D 1-May-13 3285.81
371D 3-Jun-13 3286.51
371D 8-Jul-13 3286.77
371D 6-Aug-13 3286.85
371D 4-Sep-13 3286.92
371D 1-Oct-13 3287.01
371D 5-Nov-13 3286.99
371D 3-Dec-13 3287.01
371D 7-Jan-14 3286.95
371D 4-Feb-14 3286.36
371D 4-Mar-14 3286.82
371D 2-Apr-14 3286.93
371D 5-May-14 3286.91
371D 3-Jun-14 3286.88
371D 1-Jul-14 3286.46
371D 5-Aug-14 3286.61
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371D 7-Oct-14 3286.52
371D 5-Jan-15 3286.74
371D 3-Feb-15 3286.42
371D 5-Mar-15 3286.2
371D 7-Apr-15 3286.2
371D 4-May-15 3286
371D 2-Jun-15 3286
371D 6-Jul-15 3285.44
371D 5-Aug-15 3285.57
371D 3-Sep-15 3285.42
371D 7-Oct-15 3285.2
371D 5-Nov-15 3285.04
371D 3-Dec-15 3284.8
372D 7-Dec-94 3290.89
372D 9-Jan-95 3291.11
372D 1-Mar-95 3290.16
372D 4-May-95 3290.47
372D 5-Jun-95 3290.99
372D 5-Jul-95 3290.73
372D 1-Aug-95 3290.9
372D 1-Sep-95 3290.89
372D 3-Oct-95 3291.09
372D 4-Dec-95 3291.76
372D 2-Jan-96 3291.38
372D 31-Jan-96 3291.35
372D 3-Apr-96 3291.49
372D 2-May-96 3291.9
372D 4-Jun-96 3291.8
372D 8-Jul-96 3291.31
372D 6-Aug-96 3291.31
372D 9-Sep-96 3290.94
372D 2-Oct-96 3290.25
372D 11-Nov-96 3289.9
372D 3-Dec-96 3290.23
372D 2-Jan-97 3289.65
372D 5-Feb-97 3289.39
372D 4-Mar-97 3289.64
372D 2-Apr-97 3289.64
372D 1-May-97 3290.38
372D 3-Jun-97 3290.29
372D 6-Aug-97 3290.24
372D 2-Sep-97 3290.48
372D 6-Oct-97 3290.56
372D 3-Nov-97 3290.57
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372D 8-Dec-97 3290.66
372D 7-Jan-98 3290.09
372D 9-Feb-98 3289.79
372D 6-May-98 3289.19
372D 3-Jun-98 3288.94
372D 7-Jul-98 3288.76
372D 10-Aug-98 3288.63
372D 3-Sep-98 3288.59
372D 9-Oct-98 3288.26
372D 2-Dec-98 3288.37
372D 7-Jan-99 3287.89
372D 3-Feb-99 3287.89
372D 9-Mar-99 3287.69
372D 5-May-99 3287.44
372D 26-May-99 3287.34
372D 29-Jun-99 3287.29
372D 2-Aug-99 3286.91
372D 8-Sep-99 3286.69
372D 30-Sep-99 3286.65
372D 2-Dec-99 3286.79
372D 6-Jan-00 3286.09
372D 2-Feb-00 3285.99
372D 4-Apr-00 3286.09
372D 25-Apr-00 3285.65
372D 8-Jun-00 3285.89
372D 3-Jul-00 3285.54
372D 7-Aug-00 3285.29
372D 7-Sep-00 3284.89
372D 4-Oct-00 3284.94
372D 3-Nov-00 3284.59
372D 7-Dec-00 3284.56
372D 28-Feb-01 3284.39
372D 2-Apr-01 3284.61
372D 8-May-01 3283.99
372D 11-Jun-01 3283.99
372D 4-Jul-01 3283.59
372D 6-Aug-01 3283.46
372D 5-Sep-01 3283.79
372D 8-Oct-01 3283.58
372D 5-Nov-01 3283.42
372D 4-Dec-01 3283.49
372D 7-Jan-02 3283.13
372D 6-Feb-02 3282.86
372D 7-Mar-02 3282.98
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372D 4-Apr-02 3282.49
372D 21-May-02 3283.17
372D 9-Jul-02 3282.06
372D 5-Aug-02 3282.16
372D 10-Sep-02 3281.83
372D 1-Oct-02 3281.69
372D 3-Dec-02 3281.36
372D 7-Jan-03 3281.49
372D 5-Mar-03 3282.03
372D 22-Apr-03 3281.59
372D 7-May-03 3281.54
372D 3-Jun-03 3281.27
372D 7-Jul-03 3281.21
372D 7-Aug-03 3281.09
372D 1-Oct-03 3280.76
372D 2-Dec-03 3280.69
372D 2-Feb-04 3280.54
372D 3-Mar-04 3280.39
372D 5-May-04 3280.59
372D 9-Jun-04 3280.29
372D 8-Jul-04 3280.23
372D 5-Aug-04 3280.05
372D 6-Oct-04 3279.83
372D 7-Dec-04 3280.09
372D 10-Jan-05 3279.59
372D 3-Mar-05 3279.39
372D 2-May-05 3278.96
372D 7-Jul-05 3279.16
372D 1-Aug-05 3279.13
372D 18-Oct-05 3279.06
372D 7-Dec-05 3278.73
372D 5-Jan-06 3278.56
372D 10-Feb-06 3278.43
372D 2-Mar-06 3278.69
372D 13-Apr-06 3279.03
372D 4-May-06 3278.53
372D 10-Jun-06 3278.98
372D 4-Jul-06 3278.46
372D 9-Aug-06 3278.79
372D 5-Sep-06 3278.48
372D 6-Oct-06 3278.73
372D 3-Nov-06 3278.69
372D 6-Dec-06 3278.16
372D 9-Jan-07 3278.36
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372D 8-Feb-07 3278.26
372D 12-Mar-07 3278.39
372D 3-May-07 3278.84
372D 5-Jun-07 3278.65
372D 9-Jul-07 3278.49
372D 8-Aug-07 3278.71
372D 4-Sep-07 3278.98
372D 9-Oct-07 3278.71
372D 6-Nov-07 3278.78
372D 3-Dec-07 3278.98
372D 8-Jan-08 3279.14
372D 4-Feb-08 3279.08
372D 1-Mar-08 3279.49
372D 8-Apr-08 3279.18
372D 29-Apr-08 3279.45
372D 19-May-08 3279.03
372D 2-Jun-08 3279.17
372D 12-Jul-08 3278.66
372D 5-Aug-08 3278.76
372D 4-Sep-08 3278.73
372D 2-Oct-08 3278.89
372D 3-Oct-08 3278.96
372D 4-Nov-08 3279.16
372D 2-Dec-08 3278.8
372D 8-Jan-09 3279.07
372D 4-Feb-09 3278.53
372D 8-Mar-09 3278.65
372D 6-Apr-09 3278.06
372D 5-May-09 3278.66
372D 9-May-09 3278.16
372D 7-Jul-09 3277.31
372D 9-Aug-09 3278.01
372D 1-Sep-09 3277.92
372D 7-Oct-09 3277.9
372D 3-Nov-09 3277.69
372D 1-Dec-09 3277.76
372D 4-Jan-10 3277.76
372D 2-Feb-10 3277.83
372D 10-Mar-10 3277.86
372D 6-Apr-10 3277.79
372D 5-May-10 3277.52
372D 1-Jun-10 3277.55
372D 6-Jul-10 3277.27
372D 1-Sep-10 3277.43
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372D 5-Oct-10 3276.97
372D 2-Nov-10 3276.87
372D 1-Feb-11 3276.38
372D 6-Apr-11 3277.16
372D 2-May-11 3276.76
372D 1-Sep-11 3277.95
372D 3-Oct-11 3278.26
372D 7-Nov-11 3278.61
372D 5-Dec-11 3278.53
372D 5-Jan-12 3279.25
372D 6-Feb-12 3278.72
372D 8-Mar-12 3278.86
372D 4-Apr-12 3279.56
372D 11-May-12 3278.88
372D 7-Jun-12 3279.1
372D 5-Jul-12 3279.32
372D 6-Aug-12 3279.2
372D 3-Sep-12 3279.12
372D 3-Oct-12 3278.72
372D 7-Nov-12 3279.07
372D 6-Dec-12 3274.7
372D 6-Jan-13 3278.97
372D 4-Feb-13 3278.91
372D 1-Mar-13 3278.47
372D 2-Apr-13 3278.52
372D 1-May-13 3278.12
372D 3-Jun-13 3278.78
372D 8-Jul-13 3278.74
372D 6-Aug-13 3278.5
372D 4-Sep-13 3278.5
372D 1-Oct-13 3278.75
372D 5-Nov-13 3278.74
372D 3-Dec-13 3278.91
372D 7-Jan-14 3278.84
372D 4-Feb-14 3278.41
372D 4-Mar-14 3278.97
372D 2-Apr-14 3279.03
372D 5-May-14 3279.06
372D 3-Jun-14 3279.04
372D 5-Aug-14 3278.81
372D 7-Oct-14 3278.88
372D 5-Jan-15 3279.02
372D 3-Feb-15 3278.83
372D 5-Mar-15 3278.64
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372D 7-Apr-15 3278.79
372D 4-May-15 3278.63
372D 2-Jun-15 3278.66
372D 6-Jul-15 3278.14
372D 5-Aug-15 3278.32
372D 3-Sep-15 3278.31
372D 7-Oct-15 3279.03
372D 5-Nov-15 3278.04
372D 3-Dec-15 3277.76
373D 9-Jan-95 3286.01
373D 1-Mar-95 3286.06
373D 4-May-95 3286.18
373D 5-Jun-95 3286.42
373D 3-Jul-95 3286.6
373D 2-Aug-95 3286.42
373D 1-Sep-95 3286.48
373D 3-Oct-95 3286.67
373D 4-Dec-95 3287.12
373D 2-Jan-96 3286.88
373D 3-Apr-96 3286.68
373D 2-May-96 3287.13
373D 4-Jun-96 3287.18
373D 8-Jul-96 3286.99
373D 6-Aug-96 3287
373D 9-Sep-96 3287.16
373D 2-Oct-96 3286.91
373D 11-Nov-96 3287.12
373D 3-Dec-96 3287.38
373D 2-Jan-97 3287.36
373D 5-Feb-97 3287.4
373D 4-Mar-97 3287.35
373D 2-Apr-97 3287.4
373D 1-May-97 3288
373D 3-Jun-97 3287.86
373D 8-Jul-97 3288
373D 6-Aug-97 3287.9
373D 2-Sep-97 3287.88
373D 6-Oct-97 3287.94
373D 3-Nov-97 3288.34
373D 8-Dec-97 3288.63
373D 7-Jan-98 3288.38
373D 9-Feb-98 3288.45
373D 6-Mar-98 3288.53
373D 2-Apr-98 3288.5
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373D 6-May-98 3288.63
373D 3-Jun-98 3288.6
373D 7-Jul-98 3288.72
373D 11-Aug-98 3288.88
373D 3-Sep-98 3289.03
373D 9-Oct-98 3288.98
373D 10-Nov-98 3289.2
373D 2-Dec-98 3289.36
373D 3-Feb-99 3289.36
373D 9-Mar-99 3289.43
373D 5-Apr-99 3289.45
373D 5-May-99 3289.23
373D 27-May-99 3289.48
373D 14-Jul-99 3289.64
373D 2-Aug-99 3289.5
373D 8-Sep-99 3289.45
373D 30-Sep-99 3289.58
373D 2-Dec-99 3290.04
373D 6-Jan-00 3289.58
373D 2-Feb-00 3289.81
373D 8-Mar-00 3289.62
373D 5-Apr-00 3289.98
373D 25-Apr-00 3289.94
373D 8-Jun-00 3290.42
373D 3-Jul-00 3290.18
373D 7-Aug-00 3290.18
373D 7-Sep-00 3289.98
373D 4-Oct-00 3290.14
373D 3-Nov-00 3289.94
373D 7-Dec-00 3290.18
373D 3-Jan-01 3290.12
373D 6-Feb-01 3290.15
373D 1-Mar-01 3290.47
373D 2-Apr-01 3290.58
373D 8-May-01 3290.28
373D 11-Jun-01 3290.32
373D 3-Jul-01 3290.23
373D 2-Aug-01 3290.25
373D 5-Sep-01 3290.48
373D 8-Oct-01 3290.45
373D 5-Nov-01 3290.45
373D 4-Dec-01 3290.38
373D 7-Jan-02 3290.4
373D 6-Feb-02 3290.33
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373D 7-Mar-02 3290.44
373D 4-Apr-02 3290.28
373D 7-May-02 3290.35
373D 9-Jul-02 3290.13
373D 5-Aug-02 3290.33
373D 28-Aug-02 3290.22
373D 1-Oct-02 3289.95
373D 3-Dec-02 3289.98
373D 7-Jan-03 3290.28
373D 5-Mar-03 3290.75
373D 7-May-03 3290.34
373D 3-Jun-03 3290.18
373D 7-Jul-03 3290.14
373D 7-Aug-03 3290.08
373D 1-Oct-03 3289.98
373D 2-Dec-03 3289.98
373D 2-Feb-04 3289.85
373D 3-Mar-04 3289.85
373D 5-May-04 3290.05
373D 9-Jun-04 3289.81
373D 8-Jul-04 3289.88
373D 5-Aug-04 3289.78
373D 6-Oct-04 3289.78
373D 7-Dec-04 3289.88
373D 10-Jan-05 3289.65
373D 3-Mar-05 3289.55
373D 2-May-05 3289.45
373D 7-Jul-05 3289.42
373D 1-Aug-05 3289.45
373D 18-Oct-05 3289.15
373D 7-Dec-05 3289.05
373D 5-Jan-06 3288.72
373D 10-Feb-06 3288.7
373D 2-Mar-06 3288.81
373D 13-Apr-06 3289.14
373D 4-May-06 3288.81
373D 9-Jun-06 3289
373D 4-Jul-06 3288.85
373D 9-Aug-06 3288.98
373D 5-Sep-06 3288.8
373D 6-Oct-06 3289.02
373D 3-Nov-06 3289.02
373D 6-Dec-06 3288.55
373D 9-Jan-07 3288.68
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373D 8-Feb-07 3288.68
373D 8-Mar-07 3288.88
373D 3-May-07 3289.08
373D 5-Jun-07 3289.03
373D 9-Jul-07 3288.7
373D 8-Aug-07 3288.52
373D 4-Sep-07 3288.73
373D 9-Oct-07 3288.28
373D 6-Nov-07 3288.33
373D 3-Dec-07 3288.27
373D 8-Jan-08 3288.17
373D 4-Feb-08 3288.05
373D 1-Mar-08 3288.63
373D 8-Apr-08 3288.33
373D 29-Apr-08 3288.68
373D 19-May-08 3288.28
373D 2-Jun-08 3288.44
373D 12-Jul-08 3287.98
373D 5-Aug-08 3288.14
373D 4-Sep-08 3288.15
373D 2-Oct-08 3288.38
373D 3-Oct-08 3288.41
373D 4-Nov-08 3288.54
373D 2-Dec-08 3288.26
373D 8-Jan-09 3288.39
373D 4-Feb-09 3288.23
373D 8-Mar-09 3288.19
373D 6-Apr-09 3287.92
373D 5-May-09 3288.37
373D 9-May-09 3287.95
373D 7-Jul-09 3287.21
373D 7-Aug-09 3288.18
373D 1-Sep-09 3288.03
373D 7-Oct-09 3287.98
373D 3-Nov-09 3287.9
373D 1-Dec-09 3287.9
373D 4-Jan-10 3288.1
373D 2-Feb-10 3288.09
373D 3-Mar-10 3288.17
373D 6-Apr-10 3288.06
373D 5-May-10 3287.81
373D 1-Jun-10 3288.03
373D 6-Jul-10 3287.86
373D 1-Sep-10 3287.86
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373D 5-Oct-10 3287.73
373D 2-Nov-10 3287.81
373D 6-Dec-10 3288.07
373D 4-Jan-11 3287.96
373D 1-Feb-11 3287.54
373D 7-Mar-11 3288.12
373D 6-Apr-11 3287.98
373D 2-May-11 3287.68
373D 2-Jun-11 3287.97
373D 5-Jul-11 3287.76
373D 1-Aug-11 3287.82
373D 1-Sep-11 3287.62
373D 3-Oct-11 3287.8
373D 7-Nov-11 3287.63
373D 5-Dec-11 3287.56
373D 5-Jan-12 3288.12
373D 7-Feb-12 3287.95
373D 8-Mar-12 3287.52
373D 4-Apr-12 3288.16
373D 11-May-12 3288.07
373D 7-Jun-12 3287.73
373D 5-Jul-12 3287.9
373D 6-Aug-12 3287.76
373D 3-Sep-12 3287.83
373D 3-Oct-12 3287.82
373D 7-Nov-12 3288.32
373D 6-Dec-12 3287.95
373D 4-Feb-13 3288.41
373D 1-Mar-13 3288.11
373D 2-Apr-13 3288.18
373D 1-May-13 3287.82
373D 3-Jun-13 3288.47
373D 8-Jul-13 3289.53
373D 6-Aug-13 3289.36
373D 4-Sep-13 3289.27
373D 1-Oct-13 3289.28
373D 5-Nov-13 3287.67
373D 7-Jan-14 3288.6
373D 4-Feb-14 3288.16
373D 4-Mar-14 3288.64
373D 2-Apr-14 3288.7
373D 5-May-14 3288.77
373D 3-Jun-14 3288.76
373D 1-Jul-14 3288.38
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373D 5-Aug-14 3288.57
373D 7-Oct-14 3288.52
373D 5-Jan-15 3288.88
373D 3-Feb-15 3288.67
373D 3-Mar-15 3288.6
373D 7-Apr-15 3288.71
373D 4-May-15 3288.67
373D 2-Jun-15 3288.78
373D 6-Jul-15 3288.47
373D 5-Aug-15 3288.74
373D 3-Sep-15 3288.71
373D 7-Oct-15 3288.76
373D 5-Nov-15 3288.69
373D 3-Dec-15 3288.65
374S 3-Oct-94 3286.87
374S 7-Nov-94 3286.76
374S 7-Dec-94 3286.72
374S 9-Jan-95 3286.82
374S 2-Mar-95 3286.72
374S 5-Jun-95 3286.51
374S 5-Jul-95 3286.3
374S 1-Aug-95 3286.08
374S 1-Sep-95 3285.86
374S 3-Oct-95 3285.48
374S 4-Dec-95 3285.15
374S 3-Jan-96 3285.22
374S 31-Jan-96 3285.3
374S 3-Apr-96 3285.76
374S 2-May-96 3285.69
374S 4-Jun-96 3285.5
374S 8-Jul-96 3285.19
374S 6-Aug-96 3284.92
374S 9-Sep-96 3284.82
374S 2-Oct-96 3284.62
374S 11-Nov-96 3284.49
374S 3-Dec-96 3284.48
374S 3-Jan-97 3284.59
374S 5-Feb-97 3284.77
374S 4-Mar-97 3285.04
374S 2-Apr-97 3285.21
374S 1-May-97 3285.3
374S 3-Jun-97 3285.28
374S 8-Jul-97 3285.56
374S 6-Aug-97 3285.84
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374S 2-Sep-97 3285.92
374S 6-Oct-97 3285.84
374S 3-Nov-97 3285.77
374S 8-Dec-97 3285.79
374S 7-Jan-98 3285.84
374S 9-Feb-98 3285.84
374S 10-Mar-98 3285.89
374S 2-Apr-98 3285.99
374S 6-May-98 3285.84
374S 3-Jun-98 3285.69
374S 7-Jul-98 3285.44
374S 11-Aug-98 3285.14
374S 3-Sep-98 3284.91
374S 29-Sep-98 3284.64
374S 10-Nov-98 3284.34
374S 2-Dec-98 3284.44
374S 7-Jan-99 3284.59
374S 3-Feb-99 3284.91
374S 1-Mar-99 3285.14
374S 5-May-99 3285.24
374S 2-Jun-99 3285.19
374S 29-Jun-99 3285.08
374S 2-Aug-99 3284.91
374S 8-Sep-99 3284.69
374S 30-Sep-99 3284.54
374S 6-Dec-99 3284.61
374S 6-Jan-00 3284.79
374S 8-Mar-00 3285.16
374S 4-Apr-00 3285.24
374S 26-Apr-00 3285.11
374S 8-Jun-00 3284.94
374S 3-Jul-00 3284.8
374S 7-Aug-00 3284.54
374S 7-Sep-00 3284.31
374S 4-Oct-00 3284.21
374S 3-Nov-00 3284.36
374S 11-Dec-00 3284.74
374S 8-Jan-01 3284.99
374S 7-Feb-01 3285.21
374S 1-Mar-01 3285.38
374S 8-May-01 3285.39
374S 11-Jun-01 3285.24
374S 4-Jul-01 3285.11
374S 6-Aug-01 3284.94
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374S 5-Sep-01 3284.8
374S 8-Oct-01 3284.54
374S 5-Nov-01 3284.36
374S 5-Dec-01 3284.31
374S 7-Jan-02 3284.51
374S 7-Mar-02 3285.01
374S 9-Apr-02 3285.09
374S 10-May-02 3285.08
374S 9-Jul-02 3284.69
374S 5-Aug-02 3284.51
374S 28-Aug-02 3284.34
374S 1-Oct-02 3284.14
374S 3-Dec-02 3284.39
374S 7-Jan-03 3284.78
374S 5-Mar-03 3285.14
374S 17-Apr-03 3285.24
374S 12-Jun-03 3285.04
374S 7-Jul-03 3284.91
374S 7-Aug-03 3284.64
374S 1-Oct-03 3283.84
374S 3-Dec-03 3283.47
374S 2-Feb-04 3283.94
374S 3-Mar-04 3284.11
374S 6-May-04 3284.26
374S 3-Jun-04 3284.18
374S 12-Jul-04 3283.99
374S 5-Aug-04 3283.84
374S 6-Oct-04 3283.49
374S 4-Nov-04 3283.41
374S 7-Dec-04 3283.61
374S 10-Jan-05 3283.94
374S 3-Mar-05 3284.41
374S 6-Jun-05 3285.11
374S 7-Jul-05 3285.29
374S 1-Aug-05 3285.26
374S 20-Oct-05 3284.69
374S 8-Dec-05 3284.81
374S 5-Jan-06 3284.94
374S 10-Feb-06 3285.18
374S 2-Mar-06 3285.29
374S 13-Apr-06 3285.34
374S 3-May-06 3285.26
374S 10-Jun-06 3285.11
374S 4-Jul-06 3284.91
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374S 9-Aug-06 3284.68
374S 5-Sep-06 3284.39
374S 5-Oct-06 3284.21
374S 26-Oct-06 3284.13
374S 6-Dec-06 3284.36
374S 9-Jan-07 3284.64
374S 8-Feb-07 3284.86
374S 8-Mar-07 3285.16
374S 3-Apr-07 3285.08
374S 3-May-07 3285.19
374S 5-Jun-07 3285.11
374S 9-Jul-07 3285.26
374S 8-Aug-07 3285.08
374S 4-Sep-07 3284.94
374S 9-Oct-07 3284.69
374S 6-Nov-07 3284.56
374S 4-Dec-07 3284.66
374S 8-Jan-08 3284.96
374S 8-Feb-08 3285.21
374S 1-Mar-08 3285.36
374S 8-Apr-08 3285.4
374S 3-Jun-08 3285.14
374S 12-Jul-08 3285
374S 5-Aug-08 3284.88
374S 4-Sep-08 3284.68
374S 1-Oct-08 3284.56
374S 3-Oct-08 3284.54
374S 4-Nov-08 3284.43
374S 2-Dec-08 3284.37
374S 8-Jan-09 3284.67
374S 4-Feb-09 3284.87
374S 8-Mar-09 3285.13
374S 6-Apr-09 3285.18
374S 5-May-09 3285.18
374S 11-May-09 3285.18
374S 7-Jul-09 3284
374S 10-Aug-09 3284.65
374S 1-Sep-09 3284.53
374S 7-Oct-09 3284.32
374S 31-Oct-09 3284.43
374S 3-Nov-09 3284.37
374S 1-Dec-09 3284.6
374S 4-Jan-10 3284.86
374S 2-Feb-10 3285.03
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374S 3-Mar-10 3285.22
374S 6-Apr-10 3285.36
374S 5-May-10 3285.23
374S 1-Jun-10 3285.1
374S 6-Jul-10 3284.94
374S 1-Sep-10 3284.53
374S 5-Oct-10 3284.24
374S 2-Nov-10 3284.16
374S 6-Dec-10 3284.4
374S 4-Jan-11 3284.67
374S 1-Feb-11 3284.9
374S 7-Mar-11 3285.26
374S 7-Apr-11 3285.58
374S 2-May-11 3285.5
374S 2-Jun-11 3285.97
374S 5-Jul-11 3286.24
374S 1-Aug-11 3286.09
374S 1-Sep-11 3286.22
374S 3-Oct-11 3286.13
374S 7-Nov-11 3286.19
374S 5-Dec-11 3286.12
374S 9-Jan-12 3286.28
374S 6-Feb-12 3286.13
374S 9-Mar-12 3286.53
374S 5-Apr-12 3286.54
374S 11-May-12 3286.36
374S 1-Jun-12 3286.3
374S 5-Jul-12 3286.26
374S 6-Aug-12 3286.13
374S 4-Sep-12 3285.97
374S 3-Oct-12 3285.36
374S 7-Nov-12 3285.35
374S 6-Dec-12 3285.44
374S 6-Jan-13 3285.65
374S 4-Feb-13 3285.78
374S 1-Mar-13 3285.84
374S 2-Apr-13 3285.79
374S 1-May-13 3285.65
374S 3-Jun-13 3285.72
374S 8-Jul-13 3286.13
374S 6-Aug-13 3285.9
374S 4-Sep-13 3285.66
374S 1-Oct-13 3285.49
374S 6-Nov-13 3285.62
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374S 3-Dec-13 3285.82
374S 7-Jan-14 3286
374S 4-Feb-14 3286.08
374S 4-Mar-14 3286.22
374S 2-Apr-14 3286.53
374S 5-May-14 3286.5
374S 3-Jun-14 3286.7
374S 1-Jul-14 3286.73
374S 5-Aug-14 3286.9
374S 8-Oct-14 3286.55
374S 5-Jan-15 3286.6
374S 3-Feb-15 3286.64
374S 3-Mar-15 3286.74
374S 7-Apr-15 3286.76
374S 2-Jun-15 3286.46
374S 6-Jul-15 3286.28
374S 5-Aug-15 3286.1
374S 3-Sep-15 3285.88
374S 7-Oct-15 3285.65
374S 5-Nov-15 3285.63
374S 3-Dec-15 3285.71
375D 13-Dec-95 3250.87
375D 2-Jan-96 3250.29
375D 31-Jan-96 3251.23
375D 7-Mar-96 3250.69
375D 3-Apr-96 3250.45
375D 2-May-96 3251.63
375D 4-Jun-96 3251.32
375D 8-Jul-96 3250.96
375D 6-Aug-96 3250.73
375D 9-Sep-96 3250.33
375D 2-Oct-96 3249.54
375D 7-Nov-96 3248.46
375D 3-Dec-96 3248.52
375D 2-Jan-97 3247.9
375D 5-Feb-97 3248.59
375D 4-Mar-97 3248.93
375D 2-Apr-97 3248.66
375D 28-Apr-97 3248.97
375D 3-Jun-97 3248.64
375D 8-Jul-97 3248.09
375D 6-Aug-97 3247.54
375D 2-Sep-97 3247.88
375D 6-Oct-97 3247.68
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375D 3-Nov-97 3247.78
375D 8-Dec-97 3248.13
375D 7-Jan-98 3247.75
375D 9-Feb-98 3247.83
375D 6-Mar-98 3247.87
375D 2-Apr-98 3248.04
375D 6-May-98 3248.25
375D 3-Jun-98 3248.23
375D 7-Jul-98 3248.48
375D 3-Aug-98 3248.56
375D 3-Sep-98 3249.38
375D 9-Oct-98 3249.51
375D 10-Nov-98 3251
375D 2-Dec-98 3251.43
375D 7-Jan-99 3250.25
375D 3-Feb-99 3250.63
375D 2-Mar-99 3250.43
375D 5-Apr-99 3251.06
375D 5-May-99 3251.43
375D 2-Jun-99 3252.28
375D 14-Jul-99 3251.57
375D 2-Aug-99 3251.4
375D 8-Sep-99 3252.43
375D 30-Sep-99 3252.8
375D 2-Dec-99 3254.29
375D 6-Jan-00 3255.7
375D 2-Feb-00 3254
375D 8-Mar-00 3254.28
375D 5-Apr-00 3257.83
375D 3-May-00 3258.08
375D 8-Jun-00 3257.47
375D 3-Jul-00 3258.23
375D 7-Aug-00 3258.83
375D 7-Sep-00 3258.73
375D 4-Oct-00 3259.23
375D 3-Nov-00 3258.44
375D 7-Dec-00 3259.29
375D 3-Jan-01 3259.3
375D 6-Feb-01 3259.63
375D 1-Mar-01 3260.46
375D 2-Apr-01 3260.58
375D 8-May-01 3260.7
375D 11-Jun-01 3261.35
375D 4-Jul-01 3261.33
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375D 6-Aug-01 3261.37
375D 2-Nov-01 3259.08
375D 9-Nov-01 3259.18
375D 16-Nov-01 3208.58
375D 28-Nov-01 3214.73
375D 7-Dec-01 3208.68
375D 20-Dec-01 3211.08
375D 3-Jan-02 3214.61
375D 10-Jan-02 3214.18
375D 22-Jan-02 3212.05
375D 30-Jan-02 3214.51
375D 4-Feb-02 3221.64
375D 13-Feb-02 3214.33
375D 20-Feb-02 3214.34
375D 27-Feb-02 3219.82
375D 12-Mar-02 3221.11
375D 24-Mar-02 3214.44
375D 31-Mar-02 3211.08
375D 6-Apr-02 3211.08
375D 13-Apr-02 3208.66
375D 21-Apr-02 3219.63
375D 28-Apr-02 3209.54
375D 4-May-02 3210.73
375D 10-May-02 3210.29
375D 19-May-02 3223.66
375D 25-May-02 3223.47
375D 3-Jun-02 3211.11
375D 8-Jun-02 3209.47
375D 15-Jun-02 3210.93
375D 21-Jun-02 3209.83
375D 30-Jun-02 3222.03
375D 6-Jul-02 3209.98
375D 14-Jul-02 3209.96
375D 21-Jul-02 3210.34
375D 27-Jul-02 3211.39
375D 3-Aug-02 3210.83
375D 11-Aug-02 3213.53
375D 18-Aug-02 3216.43
375D 25-Aug-02 3221.31
375D 1-Sep-02 3212.93
375D 29-Sep-02 3221.29
375D 12-Oct-02 3211.05
375D 27-Oct-02 3216.42
375D 2-Nov-02 3223.23
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375D 17-Nov-02 3223.18
375D 30-Nov-02 3222.18
375D 14-Dec-02 3215.32
375D 27-Dec-02 3223.84
375D 12-Jan-03 3211.59
375D 9-Feb-03 3225.13
375D 1-Mar-03 3215.52
375D 20-Apr-03 3218.9
375D 26-Apr-03 3217.11
375D 1-May-03 3214.28
375D 9-May-03 3221.18
375D 17-May-03 3223.26
375D 24-May-03 3215.45
375D 31-May-03 3218.77
375D 5-Jun-03 3222.2
375D 16-Jun-03 3214.8
375D 21-Jun-03 3221.23
375D 30-Jun-03 3212.04
375D 7-Jul-03 3216.93
375D 16-Jul-03 3220.36
375D 21-Jul-03 3213.7
375D 28-Jul-03 3209.76
375D 6-Aug-03 3208.43
375D 17-Aug-03 3220.38
375D 30-Aug-03 3217.31
375D 6-Sep-03 3216.72
375D 20-Sep-03 3213.45
375D 4-Oct-03 3219.98
375D 11-Oct-03 3213.99
375D 25-Oct-03 3214.45
375D 3-Nov-03 3214.05
375D 15-Nov-03 3223.4
375D 12-Dec-03 3223.51
375D 9-Jan-04 3216.02
375D 4-Feb-04 3223.51
375D 21-Feb-04 3218.41
375D 27-Feb-04 3209.43
375D 8-Mar-04 3213.21
375D 16-Mar-04 3215.53
375D 23-Mar-04 3214.43
375D 31-Mar-04 3213.37
375D 7-Apr-04 3219.18
375D 14-Apr-04 3216.48
375D 29-Apr-04 3217.43



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



375D 11-May-04 3209.13
375D 26-May-04 3214.38
375D 7-Jun-04 3208.13
375D 21-Jun-04 3216.43
375D 6-Jul-04 3222.68
375D 24-Jul-04 3212.43
375D 5-Aug-04 3216.58
375D 21-Aug-04 3211.63
375D 1-Sep-04 3239.53
375D 21-Sep-04 3221.98
375D 7-Oct-04 3208.18
375D 23-Oct-04 3211.98
375D 8-Nov-04 3215.83
375D 24-Nov-04 3223.23
375D 10-Dec-04 3206.93
375D 24-Dec-04 3215.93
375D 10-Jan-05 3210.93
375D 25-Jan-05 3212.23
375D 4-Feb-05 3208.83
375D 30-Mar-05 3212.35
375D 14-Apr-05 3221.05
375D 18-May-05 3212.86
375D 30-Jun-05 3213.57
375D 20-Jul-05 3218.38
375D 22-Jul-05 3210.28
375D 25-Aug-05 3212.82
375D 12-Sep-05 3212.03
375D 7-Oct-05 3212.21
375D 11-Nov-05 3214.52
375D 28-Dec-05 3233.38
375D 18-Jan-06 3220.61
375D 25-Jan-06 3221.86
375D 31-Jan-06 3211.47
375D 8-Feb-06 3218.76
375D 16-Feb-06 3213.51
375D 27-Feb-06 3215.73
375D 6-Mar-06 3211.59
375D 14-Mar-06 3213.19
375D 20-Mar-06 3219.3
375D 25-Apr-06 3211.52
375D 12-May-06 3213.49
375D 9-Jun-06 3219.45
375D 23-Jun-06 3213.72
375D 19-Jul-06 3215.37
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375D 15-Aug-06 3219.22
375D 14-Sep-06 3215.13
375D 10-Oct-06 3216.09
375D 3-Nov-06 3217.65
375D 13-Nov-06 3213.54
375D 22-Nov-06 3215.91
375D 7-Dec-06 3207.24
375D 12-Dec-06 3213.49
375D 19-Dec-06 3213.88
375D 29-Dec-06 3220.87
375D 3-Jan-07 3219.85
375D 8-Jan-07 3214.22
375D 17-Jan-07 3213.87
375D 1-Feb-07 3215.26
375D 14-Feb-07 3217.24
375D 28-Feb-07 3219.84
375D 2-Mar-07 3219.27
375D 6-Mar-07 3215.72
375D 15-Mar-07 3215.32
375D 10-Apr-07 3213.52
375D 24-Apr-07 3217.27
375D 30-Apr-07 3233.06
375D 1-May-07 3232.84
375D 3-May-07 3208.77
375D 11-May-07 3213.32
375D 25-May-07 3212.93
375D 30-May-07 3213.54
375D 8-Jun-07 3214.27
375D 19-Jun-07 3209.10
375D 26-Jun-07 3210.94
375D 9-Jul-07 3214.31
375D 24-Jul-07 3210.29
375D 30-Jul-07 3207.83
375D 13-Aug-07 3210.76
375D 20-Aug-07 3211.57
375D 28-Aug-07 3206.95
375D 5-Sep-07 3209.24
375D 18-Sep-07 3213.39
375D 27-Sep-07 3213.73
375D 3-Oct-07 3214.30
375D 8-Oct-07 3214.62
375D 17-Oct-07 3215.23
375D 1-Nov-07 3206.84
375D 12-Nov-07 3210.26
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375D 26-Nov-07 3206.85
375D 10-Dec-07 3206.82
375D 16-Dec-07 3208.24
375D 20-Dec-07 3209.47
375D 11-Jan-08 3211.95
375D 23-Jan-08 3212.12
375D 30-Jan-08 3212.50
375D 14-Feb-08 3212.65
375D 20-Feb-08 3215.20
375D 26-Feb-08 3211.01
375D 13-Mar-08 3222.71
375D 23-Mar-08 3229.12
375D 27-Mar-08 3229.65
375D 8-Apr-08 3207.11
375D 16-Apr-08 3207.75
375D 24-Apr-08 3208.13
375D 14-May-08 3208.33
375D 19-May-08 3207.36
375D 27-May-08 3207.43
375D 3-Jun-08 3207.40
375D 21-Jun-08 3211.92
375D 27-Jun-08 3210.05
375D 14-Jul-08 3216.95
375D 25-Jul-08 3206.91
375D 30-Jul-08 3206.92
375D 21-Aug-08 3214.11
375D 26-Aug-08 3211.59
375D 29-Aug-08 3212.88
375D 11-Sep-08 3214.99
375D 18-Sep-08 3208.45
375D 30-Sep-08 3226.36
375D 24-Oct-08 3235.51
375D 29-Oct-08 3231.43
375D 5-Nov-08 3234.52
375D 17-Nov-08 3234.18
375D 20-Nov-08 3227.52
375D 18-Dec-08 3220.18
375D 28-Dec-08 3220.22
375D 5-Jan-09 3223.42
375D 19-Jan-09 3225.34
375D 28-Jan-09 3207.69
375D 9-Feb-09 3218.80
375D 16-Feb-09 3223.80
375D 14-Mar-09 3228.55
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375D 20-Mar-09 3226.13
375D 28-Mar-09 3228.07
375D 13-Apr-09 3227.79
375D 23-Apr-09 3210.03
375D 24-Apr-09 3230.46
375D 25-Apr-09 3208.21
375D 26-Apr-09 3231.85
375D 27-Apr-09 3208.30
375D 17-May-09 3208.11
375D 24-May-09 3208.92
375D 29-May-09 3208.93
375D 7-Jun-09 3207.84
375D 18-Jun-09 3208.48
375D 26-Jun-09 3207.90
375D 17-Jul-09 3208.70
375D 26-Jul-09 3207.47
375D 29-Jul-09 3207.54
375D 20-Aug-09 3212.09
375D 25-Aug-09 3207.99
375D 31-Aug-09 3207.57
375D 10-Sep-09 3207.54
375D 17-Sep-09 3207.50
375D 24-Sep-09 3211.51
375D 29-Sep-09 3211.40
375D 15-Oct-09 3208.79
375D 27-Oct-09 3207.03
375D 29-Oct-09 3208.29
375D 3-Nov-09 3207.40
375D 12-Nov-09 3209.57
375D 23-Nov-09 3209.53
375D 3-Dec-09 3208.79
375D 23-Dec-09 3210.99
375D 9-Jan-10 3207.93
375D 20-Jan-10 3210.26
375D 26-Jan-10 3209.90
375D 3-Feb-10 3214.32
375D 17-Feb-10 3211.01
375D 25-Feb-10 3211.58
375D 11-Mar-10 3208.49
375D 23-Mar-10 3208.47
375D 26-Mar-10 3208.42
375D 7-Apr-10 3212.81
375D 21-Apr-10 3212.30
375D 27-Apr-10 3209.80
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375D 11-May-10 3209.98
375D 18-May-10 3212.94
375D 27-May-10 3212.61
375D 15-Jun-10 3208.15
375D 22-Jun-10 3211.05
375D 28-Jun-10 3208.26
375D 15-Jul-10 3209.01
375D 20-Jul-10 3209.05
375D 28-Jul-10 3208.29
375D 5-Aug-10 3207.56
375D 12-Aug-10 3207.69
375D 26-Aug-10 3208.97
375D 3-Sep-10 3208.86
375D 17-Sep-10 3208.00
375D 27-Sep-10 3208.12
375D 5-Oct-10 3210.19
375D 18-Oct-10 3212.10
375D 26-Oct-10 3212.14
375D 10-Nov-10 3211.52
375D 15-Nov-10 3212.89
375D 23-Nov-10 3207.88
375D 9-Dec-10 3214.94
375D 16-Dec-10 3214.94
375D 29-Dec-10 3208.62
375D 7-Jan-11 3210.94
375D 21-Jan-11 3212.95
375D 27-Jan-11 3211.30
375D 21-Feb-11 3217.37
375D 23-Feb-11 3222.41
375D 27-Feb-11 3210.37
375D 3-Mar-11 3230.29
375D 8-Mar-11 3231.35
375D 16-Mar-11 3209.56
375D 27-Mar-11 3209.18
375D 11-Apr-11 3209.19
375D 20-Apr-11 3207.75
375D 28-Apr-11 3207.65
375D 4-May-11 3208.02
375D 25-May-11 3206.56
375D 29-May-11 3208.51
375D 13-Jun-11 3208.97
375D 19-Jun-11 3208.67
375D 21-Jun-11 3209.22
375D 21-Jul-11 3208.06



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



375D 25-Jul-11 3209.12
375D 27-Jul-11 3208.03
375D 9-Aug-11 3206.55
375D 27-Aug-11 3209.42
375D 31-Aug-11 3207.57
375D 14-Sep-11 3211.07
375D 21-Sep-11 3206.69
375D 28-Sep-11 3206.90
375D 11-Oct-11 3209.56
375D 29-Oct-11 3207.44
375D 17-Nov-11 3209.13
375D 23-Nov-11 3207.88
375D 30-Nov-11 3208.06
375D 7-Dec-11 3207.93
375D 15-Dec-11 3207.96
375D 30-Dec-11 3208.04
375D 11-Jan-12 3208.08
375D 23-Jan-12 3208.55
375D 28-Jan-12 3208.57
375D 7-Feb-12 3208.59
375D 24-Feb-12 3208.58
375D 28-Feb-12 3208.66
375D 23-Mar-12 3213.70
375D 27-Mar-12 3221.02
375D 30-Mar-12 3209.47
375D 11-Apr-12 3216.60
375D 24-Apr-12 3209.03
375D 29-Apr-12 3208.99
375D 21-May-12 3209.00
375D 27-May-12 3208.95
375D 31-May-12 3208.96
375D 11-Jun-12 3209.01
375D 24-Jun-12 3209.70
375D 30-Jun-12 3210.01
375D 6-Jul-12 3209.84
375D 11-Jul-12 3209.80
375D 29-Jul-12 3209.95
375D 20-Aug-12 3210.04
375D 24-Aug-12 3210.03
375D 29-Aug-12 3210.02
375D 6-Sep-12 3210.03
375D 20-Sep-12 3209.97
375D 26-Sep-12 3209.93
375D 23-Oct-12 3209.96
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375D 26-Oct-12 3209.93
375D 30-Oct-12 3210.04
375D 14-Nov-12 3209.80
375D 26-Nov-12 3209.95
375D 29-Nov-12 3209.97
375D 17-Dec-12 3209.98
375D 20-Dec-12 3209.95
375D 26-Dec-12 3209.86
375D 15-Jan-13 3208.75
375D 24-Jan-13 3208.59
375D 29-Jan-13 3208.63
375D 7-Feb-13 3208.59
375D 25-Feb-13 3222.01
375D 27-Mar-13 3208.71
375D 30-Mar-13 3208.63
375D 18-Apr-13 3208.58
375D 23-Apr-13 3208.54
375D 29-Apr-13 3208.52
375D 14-May-13 3209.30
375D 21-May-13 3209.33
375D 6-Jun-13 3209.32
375D 19-Jun-13 3207.89
375D 27-Jun-13 3208.61
375D 24-Jul-13 3208.65
375D 26-Jul-13 3208.71
375D 31-Jul-13 3208.75
375D 19-Aug-13 3208.31
375D 28-Aug-13 3208.34
375D 31-Aug-13 3208.79
375D 20-Sep-13 3208.77
375D 30-Sep-13 3208.78
375D 24-Oct-13 3208.75
375D 29-Oct-13 3208.80
375D 21-Nov-13 3208.81
375D 29-Dec-13 3225.96
375D 31-Dec-13 3225.99
375D 8-Jan-14 3225.95
375D 13-Feb-14 3225.92
375D 26-Feb-14 3226.01
375D 20-Mar-14 3226.04
375D 12-Jun-14 3231.33
375D 16-Jul-14 3229.44
375D 30-Jul-14 3231.32
375D 25-Aug-14 3231.30
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375D 23-Oct-14 3231.25
375D 25-Nov-14 3226.00
375D 30-Nov-14 3225.98
375D 19-Dec-14 3231.98
375D 13-Jan-15 3228.91
375D 28-Jan-15 3228.88
375D 17-Feb-15 3228.86
375D 24-Mar-15 3228.53
375D 30-Mar-15 3228.50
375D 21-Apr-15 3228.49
375D 28-Apr-15 3228.50
375D 28-May-15 3228.53
375D 13-Jul-15 3209.31
375D 28-Jul-15 3212.80
375D 12-Aug-15 3213.73
375D 1-Sep-15 3213.32
375D 10-Sep-15 3228.87
375D 28-Sep-15 3230.72
375D 5-Oct-15 3230.87
375D 20-Oct-15 3211.52
375D 2-Nov-15 3210.98
375D 10-Nov-15 3213.28
375D 17-Nov-15 3210.78
375D 10-Dec-15 3212.87
375D 16-Dec-15 3211.91
375D 30-Dec-15 3211.89
376D 13-Dec-95 3251.93
376D 2-Jan-96 3251.58
376D 31-Jan-96 3251.88
376D 7-Mar-96 3250.62
376D 3-Apr-96 3251.24
376D 2-May-96 3251.82
376D 4-Jun-96 3251.82
376D 8-Jul-96 3251.86
376D 6-Aug-96 3251.96
376D 9-Sep-96 3251.86
376D 2-Oct-96 3251.26
376D 7-Nov-96 3251.56
376D 3-Dec-96 3252.16
376D 2-Jan-97 3252.17
376D 5-Feb-97 3252.7
376D 4-Mar-97 3253.58
376D 2-Apr-97 3253.78
376D 28-Apr-97 3254.63
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376D 3-Jun-97 3254.72
376D 8-Jul-97 3255.01
376D 6-Aug-97 3255.13
376D 2-Sep-97 3255.42
376D 6-Oct-97 3255.36
376D 3-Nov-97 3255.59
376D 8-Dec-97 3256.08
376D 7-Jan-98 3255.67
376D 9-Feb-98 3255.73
376D 6-Mar-98 3255.88
376D 2-Apr-98 3256.18
376D 6-May-98 3256.48
376D 3-Jun-98 3256.5
376D 7-Jul-98 3256.73
376D 11-Aug-98 3257.29
376D 3-Sep-98 3257.63
376D 9-Oct-98 3254.48
376D 10-Nov-98 3255.68
376D 2-Dec-98 3256.3
376D 7-Jan-99 3256.43
376D 3-Feb-99 3257.03
376D 2-Mar-99 3256.93
376D 5-Apr-99 3257.61
376D 5-May-99 3257.8
376D 2-Jun-99 3258.33
376D 16-Jul-99 3247.6
376D 2-Aug-99 3248.2
376D 8-Sep-99 3249.79
376D 30-Sep-99 3250.63
376D 2-Dec-99 3253.43
376D 6-Jan-00 3254.6
376D 2-Feb-00 3254.57
376D 8-Mar-00 3254.93
376D 5-Apr-00 3255.58
376D 3-May-00 3255.97
376D 8-Jun-00 3253.63
376D 3-Jul-00 3254.08
376D 7-Aug-00 3254.73
376D 7-Sep-00 3255
376D 4-Oct-00 3255.58
376D 3-Nov-00 3253.63
376D 7-Dec-00 3254.6
376D 3-Jan-01 3254.93
376D 6-Feb-01 3255.68
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376D 1-Mar-01 3256.48
376D 2-Apr-01 3257.1
376D 8-May-01 3257.28
376D 11-Jun-01 3256.5
376D 4-Jul-01 3256.58
376D 6-Aug-01 3257.17
376D 6-Sep-01 3261.42
376D 2-Nov-01 3242.63
376D 9-Nov-01 3243.03
376D 16-Nov-01 3229.83
376D 28-Nov-01 3222.93
376D 7-Dec-01 3215.45
376D 20-Dec-01 3221.16
376D 3-Jan-02 3214.52
376D 10-Jan-02 3208.82
376D 15-Jan-02 3221.51
376D 22-Jan-02 3222.1
376D 30-Jan-02 3219.69
376D 4-Feb-02 3225.72
376D 13-Feb-02 3231.22
376D 20-Feb-02 3230.73
376D 27-Feb-02 3224.52
376D 12-Mar-02 3215.71
376D 24-Mar-02 3221.86
376D 31-Mar-02 3223.35
376D 6-Apr-02 3224.42
376D 13-Apr-02 3226.33
376D 21-Apr-02 3218.03
376D 28-Apr-02 3213.93
376D 4-May-02 3217.87
376D 10-May-02 3230.33
376D 19-May-02 3212.53
376D 25-May-02 3211.82
376D 3-Jun-02 3221.31
376D 8-Jun-02 3229.03
376D 15-Jun-02 3228.83
376D 21-Jun-02 3226.25
376D 30-Jun-02 3213.55
376D 6-Jul-02 3220.2
376D 14-Jul-02 3225.58
376D 21-Jul-02 3214.87
376D 27-Jul-02 3216.03
376D 3-Aug-02 3216.12
376D 11-Aug-02 3213.98











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



376D 18-Aug-02 3220.66
376D 25-Aug-02 3216.33
376D 1-Sep-02 3218.07
376D 29-Sep-02 3218.12
376D 12-Oct-02 3213.68
376D 27-Oct-02 3228.63
376D 2-Nov-02 3219.37
376D 17-Nov-02 3212.63
376D 30-Nov-02 3228.06
376D 14-Dec-02 3215.66
376D 27-Dec-02 3213.72
376D 12-Jan-03 3228.45
376D 9-Feb-03 3228.43
376D 1-Mar-03 3220.71
376D 20-Apr-03 3215.9
376D 26-Apr-03 3227.16
376D 1-May-03 3219.8
376D 9-May-03 3229.1
376D 17-May-03 3217.08
376D 24-May-03 3225.01
376D 31-May-03 3223.38
376D 5-Jun-03 3221.79
376D 16-Jun-03 3221.52
376D 21-Jun-03 3218.11
376D 30-Jun-03 3223.21
376D 7-Jul-03 3212.03
376D 16-Jul-03 3214.06
376D 21-Jul-03 3214.02
376D 28-Jul-03 3216.08
376D 6-Aug-03 3215.33
376D 17-Aug-03 3213.43
376D 30-Aug-03 3227.17
376D 6-Sep-03 3218.11
376D 20-Sep-03 3227.58
376D 4-Oct-03 3227.32
376D 11-Oct-03 3218.06
376D 25-Oct-03 3228.36
376D 3-Nov-03 3228.87
376D 15-Nov-03 3228.52
376D 12-Dec-03 3228.01
376D 9-Jan-04 3216.91
376D 4-Feb-04 3220.31
376D 21-Feb-04 3225.66
376D 27-Feb-04 3219.88
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376D 8-Mar-04 3228.68
376D 16-Mar-04 3226.53
376D 23-Mar-04 3226.41
376D 31-Mar-04 3228.55
376D 7-Apr-04 3225.33
376D 14-Apr-04 3225.58
376D 29-Apr-04 3228.38
376D 11-May-04 3219.63
376D 26-May-04 3213.73
376D 7-Jun-04 3225.23
376D 21-Jun-04 3210.43
376D 6-Jul-04 3228.58
376D 24-Jul-04 3227.93
376D 5-Aug-04 3222.33
376D 21-Aug-04 3221.23
376D 1-Sep-04 3228.68
376D 21-Sep-04 3216.43
376D 7-Oct-04 3227.28
376D 23-Oct-04 3228.83
376D 8-Nov-04 3222.53
376D 24-Nov-04 3225.48
376D 10-Dec-04 3223.23
376D 24-Dec-04 3221.93
376D 10-Jan-05 3226.03
376D 25-Jan-05 3224.38
376D 4-Feb-05 3216.08
376D 30-Mar-05 3223.66
376D 14-Apr-05 3217.02
376D 18-May-05 3214.76
376D 30-Jun-05 3224.83
376D 20-Jul-05 3211.35
376D 22-Jul-05 3221.93
376D 25-Aug-05 3223.97
376D 12-Sep-05 3218.01
376D 7-Oct-05 3214.83
376D 11-Nov-05 3211.12
376D 28-Dec-05 3221.42
376D 18-Jan-06 3228.07
376D 25-Jan-06 3227.51
376D 31-Jan-06 3222.84
376D 8-Feb-06 3224.99
376D 16-Feb-06 3224.69
376D 27-Feb-06 3219.44
376D 6-Mar-06 3213.43
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376D 14-Mar-06 3227.45
376D 20-Mar-06 3221.6
376D 27-Mar-06 3221.6
376D 25-Apr-06 3212.18
376D 9-Jun-06 3209.66
376D 23-Jun-06 3227.08
376D 18-Jul-06 3226.13
376D 3-Aug-06 3226.79
376D 14-Aug-06 3217.19
376D 14-Sep-06 3211.83
376D 10-Oct-06 3213.52
376D 3-Nov-06 3212.19
376D 13-Nov-06 3207.1
376D 22-Nov-06 3211.68
376D 7-Dec-06 3218.09
376D 12-Dec-06 3215.17
376D 19-Dec-06 3216.11
376D 29-Dec-06 3217.52
376D 3-Jan-07 3208.60
376D 8-Jan-07 3209.95
376D 17-Jan-07 3210.65
376D 1-Feb-07 3210.65
376D 14-Feb-07 3211.69
376D 28-Feb-07 3217.32
376D 2-Mar-07 3212.28
376D 6-Mar-07 3212.51
376D 15-Mar-07 3212.19
376D 10-Apr-07 3236.54
376D 24-Apr-07 3236.11
376D 30-Apr-07 3210.80
376D 1-May-07 3212.54
376D 3-May-07 3211.33
376D 11-May-07 3214.96
376D 25-May-07 3228.09
376D 30-May-07 3215.63
376D 8-Jun-07 3217.83
376D 12-Jun-07 3217.11
376D 26-Jun-07 3218.06
376D 9-Jul-07 3211.22
376D 24-Jul-07 3218.97
376D 30-Jul-07 3211.52
376D 13-Aug-07 3210.44
376D 20-Aug-07 3213.06
376D 28-Aug-07 3210.09
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376D 5-Sep-07 3210.94
376D 18-Sep-07 3212.09
376D 27-Sep-07 3212.37
376D 3-Oct-07 3210.92
376D 8-Oct-07 3209.59
376D 17-Oct-07 3218.06
376D 1-Nov-07 3212.00
376D 12-Nov-07 3211.59
376D 26-Nov-07 3211.00
376D 10-Dec-07 3210.24
376D 16-Dec-07 3210.09
376D 20-Dec-07 3210.98
376D 11-Jan-08 3209.66
376D 23-Jan-08 3211.74
376D 30-Jan-08 3212.46
376D 14-Feb-08 3208.80
376D 20-Feb-08 3210.08
376D 26-Feb-08 3212.65
376D 13-Mar-08 3210.50
376D 23-Mar-08 3210.19
376D 27-Mar-08 3211.67
376D 8-Apr-08 3209.05
376D 16-Apr-08 3209.09
376D 24-Apr-08 3209.27
376D 14-May-08 3211.78
376D 19-May-08 3211.81
376D 27-May-08 3212.58
376D 3-Jun-08 3211.75
376D 14-Jul-08 3211.75
376D 25-Jul-08 3214.12
376D 30-Jul-08 3217.02
376D 20-Aug-08 3224.79
376D 26-Aug-08 3226.42
376D 29-Aug-08 3209.37
376D 11-Sep-08 3215.05
376D 18-Sep-08 3220.36
376D 30-Sep-08 3220.09
376D 15-Oct-08 3235.82
376D 29-Oct-08 3210.15
376D 5-Nov-08 3210.21
376D 17-Nov-08 3209.90
376D 20-Nov-08 3212.42
376D 18-Dec-08 3218.28
376D 28-Dec-08 3219.85
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376D 5-Jan-09 3237.74
376D 19-Jan-09 3237.08
376D 28-Jan-09 3237.87
376D 4-Feb-09 3238.21
376D 9-Feb-09 3213.93
376D 16-Feb-09 3213.37
376D 14-Mar-09 3219.28
376D 20-Mar-09 3212.66
376D 28-Mar-09 3212.34
376D 13-Apr-09 3212.62
376D 23-Apr-09 3209.86
376D 24-Apr-09 3209.90
376D 26-Apr-09 3210.01
376D 27-Apr-09 3209.86
376D 17-May-09 3210.42
376D 24-May-09 3210.10
376D 29-May-09 3210.08
376D 7-Jun-09 3209.87
376D 18-Jun-09 3209.93
376D 26-Jun-09 3210.03
376D 17-Jul-09 3236.07
376D 26-Jul-09 3220.56
376D 29-Jul-09 3219.91
376D 20-Aug-09 3231.94
376D 25-Aug-09 3212.57
376D 31-Aug-09 3212.35
376D 10-Sep-09 3209.17
376D 17-Sep-09 3209.51
376D 24-Sep-09 3211.59
376D 29-Sep-09 3212.15
376D 15-Oct-09 3210.81
376D 27-Oct-09 3210.73
376D 29-Oct-09 3210.41
376D 3-Nov-09 3210.64
376D 12-Nov-09 3212.75
376D 23-Nov-09 3212.84
376D 3-Dec-09 3212.79
376D 23-Dec-09 3216.47
376D 29-Dec-09 3210.68
376D 9-Jan-10 3212.74
376D 20-Jan-10 3217.34
376D 26-Jan-10 3235.51
376D 3-Feb-10 3221.93
376D 17-Feb-10 3210.79
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376D 25-Feb-10 3209.53
376D 11-Mar-10 3209.68
376D 22-Mar-10 3209.62
376D 26-Mar-10 3209.59
376D 7-Apr-10 3211.84
376D 21-Apr-10 3212.85
376D 27-Apr-10 3214.40
376D 11-May-10 3208.97
376D 18-May-10 3210.12
376D 27-May-10 3210.13
376D 15-Jun-10 3210.37
376D 22-Jun-10 3211.67
376D 28-Jun-10 3210.39
376D 15-Jul-10 3215.90
376D 20-Jul-10 3216.58
376D 28-Jul-10 3235.15
376D 29-Jul-10 3235.56
376D 5-Aug-10 3208.90
376D 12-Aug-10 3209.89
376D 26-Aug-10 3210.28
376D 3-Sep-10 3210.29
376D 17-Sep-10 3217.50
376D 27-Sep-10 3208.87
376D 5-Oct-10 3213.93
376D 18-Oct-10 3214.32
376D 26-Oct-10 3208.90
376D 10-Nov-10 3214.49
376D 15-Nov-10 3211.72
376D 23-Nov-10 3210.35
376D 9-Dec-10 3209.98
376D 16-Dec-10 3212.49
376D 29-Dec-10 3215.85
376D 7-Jan-11 3215.88
376D 21-Jan-11 3214.32
376D 27-Jan-11 3209.97
376D 21-Feb-11 3213.30
376D 23-Feb-11 3214.41
376D 27-Feb-11 3211.66
376D 3-Mar-11 3211.68
376D 16-Mar-11 3211.32
376D 27-Mar-11 3211.30
376D 11-Apr-11 3211.24
376D 20-Apr-11 3210.69
376D 28-Apr-11 3211.92
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376D 4-May-11 3209.84
376D 25-May-11 3215.04
376D 29-May-11 3216.74
376D 13-Jun-11 3227.37
376D 19-Jun-11 3208.37
376D 21-Jun-11 3224.43
376D 21-Jul-11 3225.45
376D 25-Jul-11 3225.91
376D 27-Jul-11 3225.92
376D 9-Aug-11 3227.65
376D 27-Aug-11 3228.66
376D 31-Aug-11 3228.64
376D 14-Sep-11 3228.59
376D 21-Sep-11 3209.82
376D 28-Sep-11 3209.80
376D 11-Oct-11 3212.50
376D 29-Oct-11 3209.73
376D 17-Nov-11 3212.78
376D 23-Nov-11 3209.72
376D 30-Nov-11 3209.65
376D 7-Dec-11 3209.75
376D 15-Dec-11 3209.69
376D 30-Dec-11 3209.73
376D 11-Jan-12 3209.67
376D 23-Jan-12 3211.78
376D 28-Jan-12 3211.77
376D 7-Feb-12 3211.80
376D 24-Feb-12 3211.78
376D 28-Feb-12 3211.74
376D 23-Mar-12 3211.73
376D 27-Mar-12 3211.78
376D 30-Mar-12 3212.01
376D 11-Apr-12 3211.76
376D 24-Apr-12 3211.76
376D 29-Apr-12 3211.77
376D 21-May-12 3211.74
376D 27-May-12 3211.77
376D 31-May-12 3211.74
376D 11-Jun-12 3211.77
376D 24-Jun-12 3211.12
376D 30-Jun-12 3211.27
376D 6-Jul-12 3211.14
376D 11-Jul-12 3211.04
376D 29-Jul-12 3211.24
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376D 20-Aug-12 3219.85
376D 24-Aug-12 3219.84
376D 29-Aug-12 3219.81
376D 6-Sep-12 3219.77
376D 20-Sep-12 3219.73
376D 26-Sep-12 3219.70
376D 23-Oct-12 3227.76
376D 26-Oct-12 3228.15
376D 30-Oct-12 3228.14
376D 14-Nov-12 3229.40
376D 26-Nov-12 3227.89
376D 29-Nov-12 3227.69
376D 17-Dec-12 3227.66
376D 20-Dec-12 3227.73
376D 26-Dec-12 3228.65
376D 15-Jan-13 3228.98
376D 24-Jan-13 3228.99
376D 29-Jan-13 3229.00
376D 7-Feb-13 3228.98
376D 12-Mar-13 3229.01
376D 27-Mar-13 3228.51
376D 18-Apr-13 3235.95
376D 23-Apr-13 3235.97
376D 29-Apr-13 3235.94
376D 14-May-13 3238.03
376D 19-Jun-13 3241.27
376D 20-Sep-13 3226.11
376D 30-Sep-13 3219.68
376D 24-Oct-13 3219.66
376D 29-Oct-13 3226.06
376D 21-Nov-13 3226.07
376D 29-Nov-13 3226.11
376D 29-Dec-13 3226.10
376D 31-Dec-13 3226.10
376D 8-Jan-14 3226.11
376D 13-Feb-14 3226.12
376D 26-Feb-14 3226.04
376D 20-Mar-14 3226.03
376D 6-May-14 3244.69
376D 17-Jun-14 3250.38
376D 16-Jul-14 3253.29
376D 30-Jul-14 3250.10
376D 19-Dec-14 3210.42
376D 13-Jan-15 3209.95
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376D 28-Jan-15 3209.95
376D 17-Feb-15 3209.97
376D 24-Mar-15 3212.98
376D 30-Mar-15 3212.94
376D 21-Apr-15 3211.22
376D 28-Apr-15 3211.21
376D 28-May-15 3211.26
376D 12-Jun-15 3211.30
376D 30-Jun-15 3211.28
376D 28-Jul-15 3211.31
376D 28-Jul-15 3211.22
376D 12-Aug-15 3213.61
376D 20-Aug-15 3209.82
376D 25-Aug-15 3210.87
376D 1-Sep-15 3210.82
376D 10-Sep-15 3241.17
376D 28-Sep-15 3215.93
376D 5-Oct-15 3211.07
376D 14-Oct-15 3211.47
376D 20-Oct-15 3210.68
376D 30-Oct-15 3210.98
376D 2-Nov-15 3213.99
376D 10-Nov-15 3211.23
376D 17-Nov-15 3211.33
376D 10-Dec-15 3212.44
376D 16-Dec-15 3210.69
376D 30-Dec-15 3241.62
377A 6-May-98 3174.76
377A 3-Jun-98 3174.43
377A 7-Jul-98 3174.33
377A 11-Aug-98 3174.17
377A 3-Sep-98 3174.13
377A 10-Jan-01 3168.43
377A 23-Jan-01 3168.43
377A 16-Feb-01 3168.43
377A 1-Mar-01 3168.43
377A 15-Mar-01 3168.17
377A 30-Mar-01 3169.04
377A 14-Apr-01 3168.43
377A 19-Apr-01 3168.43
377A 10-May-01 3168.16
377A 25-May-01 3171.91
377A 10-Jun-01 3168.23
377A 24-Jun-01 3168.23
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377A 13-Jul-01 3168.23
377A 2-Aug-01 3171.28
377A 23-Aug-01 3172.03
377A 6-Sep-01 3168.73
377A 11-Oct-01 3168.23
377A 1-Nov-01 3168.08
377A 9-Nov-01 3169.93
377A 16-Nov-01 3169.88
377A 29-Nov-01 3169.51
377A 7-Dec-01 3169.68
377A 20-Dec-01 3169.58
377A 4-Jan-02 3169.47
377A 10-Jan-02 3169.32
377A 16-Jan-02 3169.52
377A 22-Jan-02 3169.6
377A 30-Jan-02 3169.41
377A 5-Feb-02 3169.17
377A 13-Feb-02 3169.9
377A 20-Feb-02 3169.88
377A 27-Feb-02 3169.7
377A 24-Mar-02 3169.64
377A 31-Mar-02 3170.23
377A 6-Apr-02 3170.47
377A 13-Apr-02 3170.61
377A 21-Apr-02 3170.69
377A 28-Apr-02 3171.28
377A 4-May-02 3170.33
377A 11-May-02 3171.28
377A 19-May-02 3171.24
377A 3-Jun-02 3170.57
377A 8-Jun-02 3170.57
377A 15-Jun-02 3170.35
377A 21-Jun-02 3170.33
377A 30-Jun-02 3170.27
377A 6-Jul-02 3170.18
377A 14-Jul-02 3170.19
377A 21-Jul-02 3170.18
377A 27-Jul-02 3170.12
377A 3-Aug-02 3170.07
377A 11-Aug-02 3169.94
377A 18-Aug-02 3169.64
377A 25-Aug-02 3169.56
377A 1-Sep-02 3169.46
377A 29-Sep-02 3170.63
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377A 13-Oct-02 3169.57
377A 27-Oct-02 3169.53
377A 2-Nov-02 3169.54
377A 17-Nov-02 3169.44
377A 30-Nov-02 3169.68
377A 14-Dec-02 3169.63
377A 27-Dec-02 3169.53
377A 12-Jan-03 3169.37
377A 9-Feb-03 3169.53
377A 1-Mar-03 3169.51
377A 20-Apr-03 3169.63
377A 16-Jun-03 3170.45
377A 21-Jun-03 3170.44
377A 30-Jun-03 3170.3
377A 7-Jul-03 3170.3
377A 16-Jul-03 3170.27
377A 21-Jul-03 3170.17
377A 28-Jul-03 3170.1
377A 6-Aug-03 3169.97
377A 17-Aug-03 3170.69
377A 30-Aug-03 3169.81
377A 6-Sep-03 3169.65
377A 20-Sep-03 3169.33
377A 4-Oct-03 3169.4
377A 11-Oct-03 3169.23
377A 25-Oct-03 3169.13
377A 3-Nov-03 3169.23
377A 15-Nov-03 3169.28
377A 12-Dec-03 3170.09
377A 15-Jan-04 3170.42
377A 4-Feb-04 3170.51
377A 21-Feb-04 3169.82
377A 28-Feb-04 3169.84
377A 8-Mar-04 3169.6
377A 16-Mar-04 3169.59
377A 10-Jan-05 3169.93
377A 25-Jan-05 3169.98
377A 4-Feb-05 3169.93
377A 8-Mar-05 3169.96
377A 30-Mar-05 3170.11
377A 15-Apr-05 3170.1
377A 18-May-05 3170.08
377A 14-Jun-05 3170.03
377A 30-Jun-05 3165.06
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377A 19-Jul-05 3168.23
377A 25-Aug-05 3164.68
377A 12-Sep-05 3167.78
377A 7-Oct-05 3168.15
377A 11-Nov-05 3168.82
377A 28-Dec-05 3168.67
377A 20-Jan-06 3168.5
377A 24-Jan-06 3168.57
377A 25-Jan-06 3168.46
377A 3-Feb-06 3168.54
377A 8-Feb-06 3168.63
377A 16-Feb-06 3164.67
377A 27-Feb-06 3164.69
377A 8-Mar-06 3164.68
377A 14-Mar-06 3164.72
377A 21-Mar-06 3164.7
377A 28-Apr-06 3164.72
377A 15-May-06 3164.71
377A 10-Jun-06 3164.73
377A 27-Jun-06 3164.73
377A 25-Jul-06 3164.72
377A 22-Aug-06 3164.7
377A 14-Sep-06 3164.7
377A 20-Oct-06 3164.68
377A 31-Oct-06 3164.67
377A 3-Nov-06 3164.68
377A 14-Nov-06 3163.92
377A 22-Nov-06 3164.69
377A 7-Dec-06 3164.68
377A 12-Dec-06 3164.67
377A 26-Dec-06 3164.69
378A 6-May-98 3173.77
378A 3-Jun-98 3173.51
378A 7-Jul-98 3173.46
378A 11-Aug-98 3173.34
378A 3-Sep-98 3173.28
378A 10-Jan-01 3171.03
378A 23-Jan-01 3171.01
378A 16-Feb-01 3171.14
378A 1-Mar-01 3171.11
378A 15-Mar-01 3171.34
378A 30-Mar-01 3167.34
378A 14-Apr-01 3154.89
378A 19-Apr-01 3153.54
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378A 10-May-01 3153.94
378A 25-May-01 3154.89
378A 10-Jun-01 3156.79
378A 24-Jun-01 3154.64
378A 13-Jul-01 3156.38
378A 2-Aug-01 3171.62
378A 23-Aug-01 3171.49
378A 6-Sep-01 3155.02
378A 1-Nov-01 3153.59
378A 9-Nov-01 3158.74
378A 16-Nov-01 3157.34
378A 29-Nov-01 3157.44
378A 7-Dec-01 3159.89
378A 20-Dec-01 3156.14
378A 4-Jan-02 3157.38
378A 10-Jan-02 3158.69
378A 16-Jan-02 3158.4
378A 22-Jan-02 3159.01
378A 30-Jan-02 3158.38
378A 5-Feb-02 3170.52
378A 13-Feb-02 3170
378A 20-Feb-02 3170.17
378A 27-Feb-02 3170.56
378A 12-Mar-02 3169.98
378A 24-Mar-02 3169.93
378A 31-Mar-02 3170.49
378A 6-Apr-02 3170.63
378A 13-Apr-02 3167.59
378A 21-Apr-02 3170.87
378A 28-Apr-02 3171.13
378A 4-May-02 3171.31
378A 11-May-02 3171.3
378A 19-May-02 3171.37
378A 25-May-02 3171.44
378A 31-May-02 3171.44
378A 3-Jun-02 3170.28
378A 8-Jun-02 3170.28
378A 15-Jun-02 3170.23
378A 21-Jun-02 3170.16
378A 30-Jun-02 3170.14
378A 6-Jul-02 3170.04
378A 14-Jul-02 3169.96
378A 21-Jul-02 3169.97
378A 27-Jul-02 3169.95
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378A 3-Aug-02 3169.87
378A 11-Aug-02 3169.78
378A 18-Aug-02 3164.18
378A 25-Aug-02 3159.28
378A 1-Sep-02 3159.18
378A 29-Sep-02 3170.33
378A 13-Oct-02 3156.86
378A 27-Oct-02 3158.64
378A 2-Nov-02 3160.84
378A 17-Nov-02 3160.64
378A 30-Nov-02 3169.44
378A 14-Dec-02 3169.93
378A 27-Dec-02 3162.76
378A 12-Jan-03 3160.34
378A 9-Feb-03 3160.51
378A 1-Mar-03 3159.68
378A 20-Apr-03 3161.32
378A 2-May-03 3158.04
378A 12-May-03 3170.25
378A 17-May-03 3170.19
378A 24-May-03 3170.3
378A 31-May-03 3170.11
378A 5-Jun-03 3170.08
378A 16-Jun-03 3170.34
378A 30-Jun-03 3157.27
378A 7-Jul-03 3165.09
378A 16-Jul-03 3155.85
378A 21-Jul-03 3157.89
378A 28-Jul-03 3155.93
378A 6-Aug-03 3159.09
378A 17-Aug-03 3170.1
378A 30-Aug-03 3156.44
378A 6-Sep-03 3157.09
378A 20-Sep-03 3157.33
378A 4-Oct-03 3156.19
378A 11-Oct-03 3156.64
378A 25-Oct-03 3157.24
378A 3-Nov-03 3156.47
378A 15-Nov-03 3154.67
378A 12-Dec-03 3169.53
378A 16-Jan-04 3161.53
378A 4-Feb-04 3160.32
378A 21-Feb-04 3159.83
378A 28-Feb-04 3157.34
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378A 8-Mar-04 3161.19
378A 16-Mar-04 3160.44
378A 22-Mar-04 3159.42
378A 29-Mar-04 3158.9
378A 8-Apr-04 3157.69
378A 29-Apr-04 3154.66
378A 10-May-04 3153.64
378A 26-May-04 3153.64
378A 3-Jun-04 3155.24
378A 7-Jun-04 3153.49
378A 21-Jun-04 3153.48
378A 6-Jul-04 3167.94
378A 23-Jul-04 3153.44
378A 4-Aug-04 3156.14
378A 17-Aug-04 3155.24
378A 1-Sep-04 3154.64
378A 22-Sep-04 3153.74
378A 7-Oct-04 3154.34
378A 23-Oct-04 3153.74
378A 8-Nov-04 3154.64
378A 24-Nov-04 3154.69
378A 10-Dec-04 3155.61
378A 27-Dec-04 3155.24
378A 10-Jan-05 3154.14
378A 25-Jan-05 3154.34
378A 4-Feb-05 3153.34
378A 8-Mar-05 3154.37
378A 30-Mar-05 3155.75
378A 15-Apr-05 3154.16
378A 30-Jun-05 3153.49
378A 19-Jul-05 3164.24
378A 25-Aug-05 3150.84
378A 12-Sep-05 3152.89
378A 7-Oct-05 3154.74
378A 11-Nov-05 3154.68
378A 28-Dec-05 3153.53
378A 20-Jan-06 3161.11
378A 25-Jan-06 3153.44
378A 3-Feb-06 3158.45
378A 8-Feb-06 3155.81
378A 27-Feb-06 3153.55
378A 8-Mar-06 3153.53
378A 14-Mar-06 3153.52
378A 21-Mar-06 3154.11
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378A 24-Mar-06 3153.51
378A 28-Apr-06 3153.44
378A 15-May-06 3153.52
378A 10-Jun-06 3153.44
378A 27-Jun-06 3153.64
378A 25-Jul-06 3153.85
378A 22-Aug-06 3153.51
378A 14-Sep-06 3153.19
378A 20-Oct-06 3153.38
378A 3-Nov-06 3153.41
378A 14-Nov-06 3153.48
378A 22-Nov-06 3153.28
378A 7-Dec-06 3152.49
378A 12-Dec-06 3153.97
378A 26-Dec-06 3153.28
379D 6-May-98 3167.62
379D 3-Jun-98 3167.5
379D 7-Jul-98 3167.51
379D 11-Aug-98 3167.6
379D 3-Sep-98 3167.28
379D 16-Mar-99 3167.23
379D 10-Jan-01 3156.13
379D 23-Jan-01 3159.55
379D 16-Feb-01 3162.93
379D 1-Mar-01 3163.48
379D 15-Mar-01 3153.33
379D 30-Mar-01 3160.73
379D 14-Apr-01 3162.68
379D 19-Apr-01 3166.55
379D 10-May-01 3151.73
379D 25-May-01 3151.08
379D 10-Jun-01 3150.23
379D 24-Jun-01 3152.25
379D 13-Jul-01 3149.73
379D 2-Aug-01 3149.31
379D 23-Aug-01 3149.58
379D 6-Sep-01 3151.23
379D 2-Nov-01 3145.23
379D 9-Nov-01 3152.03
379D 16-Nov-01 3165.83
379D 29-Nov-01 3156.73
379D 7-Dec-01 3151.83
379D 20-Dec-01 3151.98
379D 4-Jan-02 3154.86
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379D 10-Jan-02 3159.45
379D 16-Jan-02 3159.37
379D 22-Jan-02 3161.56
379D 30-Jan-02 3163.52
379D 5-Feb-02 3164.01
379D 13-Feb-02 3163.52
379D 20-Feb-02 3164.85
379D 27-Feb-02 3163.67
379D 12-Mar-02 3166.27
379D 24-Mar-02 3164.59
379D 31-Mar-02 3164.74
379D 6-Apr-02 3164.88
379D 13-Apr-02 3164.54
379D 21-Apr-02 3165.24
379D 28-Apr-02 3165.29
379D 4-May-02 3165.74
379D 10-May-02 3166.54
379D 19-May-02 3166.54
379D 25-May-02 3166.6
379D 31-May-02 3166.6
379D 3-Jun-02 3166.44
379D 8-Jun-02 3166.48
379D 15-Jun-02 3166.39
379D 21-Jun-02 3166.38
379D 30-Jun-02 3166.51
379D 6-Jul-02 3154.33
379D 14-Jul-02 3153.03
379D 21-Jul-02 3154.82
379D 27-Jul-02 3152.62
379D 3-Aug-02 3153.53
379D 11-Aug-02 3152.33
379D 18-Aug-02 3152.32
379D 25-Aug-02 3152.15
379D 1-Sep-02 3152.76
379D 29-Sep-02 3166.03
379D 13-Oct-02 3152.83
379D 27-Oct-02 3152.38
379D 2-Nov-02 3152.13
379D 17-Nov-02 3152.23
379D 30-Nov-02 3153.33
379D 14-Dec-02 3153.03
379D 27-Dec-02 3153.14
379D 12-Jan-03 3152.39
379D 9-Feb-03 3165.43
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379D 1-Mar-03 3164.73
379D 20-Apr-03 3151.19
379D 26-Apr-03 3152.03
379D 2-May-03 3152.64
379D 12-May-03 3151.4
379D 17-May-03 3150.91
379D 24-May-03 3151.12
379D 31-May-03 3151.06
379D 5-Jun-03 3150.79
379D 16-Jun-03 3151.98
379D 21-Jun-03 3153.42
379D 30-Jun-03 3157.17
379D 7-Jul-03 3165.87
379D 16-Jul-03 3165.71
379D 21-Jul-03 3165.7
379D 28-Jul-03 3162.45
379D 6-Aug-03 3162.69
379D 17-Aug-03 3165.71
379D 30-Aug-03 3163.13
379D 6-Sep-03 3163.69
379D 20-Sep-03 3163.75
379D 4-Oct-03 3163.39
379D 11-Oct-03 3163.36
379D 25-Oct-03 3163.98
379D 3-Nov-03 3163.88
379D 12-Dec-03 3164.01
379D 4-Feb-04 3164.88
379D 21-Feb-04 3153.09
379D 28-Feb-04 3154.2
379D 8-Mar-04 3150.63
379D 16-Mar-04 3153.83
379D 23-Mar-04 3149.53
379D 31-Mar-04 3149.61
379D 7-Apr-04 3152.03
379D 14-Apr-04 3151.18
379D 29-Apr-04 3151.48
379D 11-May-04 3149.63
379D 26-May-04 3152.29
379D 28-May-04 3149.63
379D 21-Jun-04 3155.55
379D 6-Jul-04 3154.93
379D 23-Jul-04 3149.73
379D 5-Aug-04 3149.73
379D 21-Aug-04 3149.73



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



379D 1-Sep-04 3149.73
379D 21-Sep-04 3149.63
379D 7-Oct-04 3154.78
379D 23-Oct-04 3154.78
379D 8-Nov-04 3153.13
379D 24-Nov-04 3152.83
379D 10-Dec-04 3152.83
379D 24-Dec-04 3154.18
379D 10-Jan-05 3154.23
379D 25-Jan-05 3153.13
379D 4-Feb-05 3152.07
379D 8-Mar-05 3152.65
379D 30-Mar-05 3152.7
379D 15-Apr-05 3153.01
379D 18-May-05 3161.23
379D 30-Jun-05 3161.13
379D 19-Jul-05 3160.59
379D 25-Aug-05 3159.26
379D 12-Sep-05 3160.21
379D 7-Oct-05 3160.82
379D 11-Nov-05 3159.82
379D 28-Dec-05 3155.43
379D 20-Jan-06 3151.26
379D 25-Jan-06 3151.99
379D 3-Feb-06 3151.9
379D 8-Feb-06 3149.97
379D 27-Feb-06 3151.54
379D 8-Mar-06 3150.44
379D 14-Mar-06 3153.27
379D 21-Mar-06 3149.96
379D 28-Apr-06 3156.45
379D 15-May-06 3154.63
379D 10-Jun-06 3151.16
379D 27-Jun-06 3149.68
379D 26-Jul-06 3151.43
379D 22-Aug-06 3152.21
379D 30-Aug-06 3150.48
379D 13-Sep-06 3151.82
379D 18-Sep-06 3149.61
379D 19-Sep-06 3149.61
379D 24-Sep-06 3149.79
379D 2-Oct-06 3150.15
379D 10-Oct-06 3149.61
379D 17-Oct-06 3150.15
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379D 20-Oct-06 3149.6
379D 3-Nov-06 3149.61
379D 14-Nov-06 3149.65
379D 22-Nov-06 3150.35
379D 7-Dec-06 3149.61
379D 12-Dec-06 3150.62
379D 19-Dec-06 3150.26
380D 6-May-98 3195.48
380D 3-Jun-98 3195.19
380D 7-Jul-98 3195.27
380D 11-Aug-98 3195.49
380D 3-Sep-98 3195.74
380D 10-Jan-01 3173.34
380D 23-Jan-01 3186.41
380D 16-Feb-01 3186.96
380D 1-Mar-01 3170.29
380D 15-Mar-01 3187.79
380D 30-Mar-01 3170.69
380D 14-Apr-01 3175.74
380D 19-Apr-01 3170.19
380D 10-May-01 3174.34
380D 25-May-01 3171.77
380D 10-Jun-01 3169.89
380D 24-Jun-01 3170.07
380D 13-Jul-01 3172.69
380D 2-Aug-01 3191.83
380D 23-Aug-01 3171.24
380D 6-Sep-01 3172.69
380D 2-Nov-01 3191.57
380D 9-Nov-01 3191.59
380D 16-Nov-01 3191.49
380D 29-Nov-01 3191.54
380D 7-Dec-01 3191.68
380D 20-Dec-01 3171.07
380D 4-Jan-02 3171
380D 10-Jan-02 3171.66
380D 16-Jan-02 3171.67
380D 22-Jan-02 3171.14
380D 30-Jan-02 3171.07
380D 5-Feb-02 3170.87
380D 13-Feb-02 3171.54
380D 20-Feb-02 3170.88
380D 27-Feb-02 3171.34
380D 12-Mar-02 3193.15











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



380D 24-Mar-02 3170.69
380D 31-Mar-02 3170.88
380D 6-Apr-02 3171.39
380D 13-Apr-02 3169.89
380D 21-Apr-02 3171.98
380D 28-Apr-02 3171.43
380D 4-May-02 3171.11
380D 11-May-02 3171.06
380D 19-May-02 3171.05
380D 25-May-02 3171.35
380D 3-Jun-02 3171.28
380D 8-Jun-02 3171.48
380D 15-Jun-02 3171.76
380D 21-Jun-02 3171.34
380D 30-Jun-02 3171.47
380D 6-Jul-02 3170.98
380D 14-Jul-02 3194.08
380D 21-Jul-02 3193.79
380D 27-Jul-02 3176.03
380D 3-Aug-02 3178.44
380D 11-Aug-02 3176.12
380D 18-Aug-02 3177.93
380D 25-Aug-02 3188.36
380D 1-Sep-02 3180.29
380D 29-Sep-02 3194.49
380D 13-Oct-02 3190.91
380D 27-Oct-02 3191.27
380D 2-Nov-02 3191.14
380D 17-Nov-02 3191.49
380D 30-Nov-02 3191.39
380D 14-Dec-02 3191.41
380D 27-Dec-02 3191.7
380D 12-Jan-03 3184.47
380D 1-Mar-03 3192.89
380D 20-Apr-03 3194.99
380D 26-Apr-03 3176.54
380D 2-May-03 3175.86
380D 12-May-03 3176.13
380D 17-May-03 3174.18
380D 24-May-03 3177.66
380D 31-May-03 3176.25
380D 5-Jun-03 3173.54
380D 16-Jun-03 3177.22
380D 21-Jun-03 3173.24
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380D 30-Jun-03 3172.25
380D 7-Jul-03 3194.61
380D 16-Jul-03 3194.59
380D 21-Jul-03 3194.79
380D 28-Jul-03 3173.82
380D 6-Aug-03 3174.28
380D 17-Aug-03 3184.56
380D 30-Aug-03 3175.73
380D 6-Sep-03 3172.33
380D 20-Sep-03 3174.24
380D 4-Oct-03 3176.65
380D 11-Oct-03 3176.17
380D 25-Oct-03 3172.83
380D 3-Nov-03 3174.31
380D 15-Nov-03 3175.86
380D 12-Dec-03 3175.75
380D 16-Jan-04 3171.01
380D 4-Feb-04 3177.32
380D 21-Feb-04 3173.51
380D 28-Feb-04 3174.84
380D 8-Mar-04 3172.92
380D 16-Mar-04 3179.04
380D 15-Apr-04 3178.04
380D 29-Apr-04 3173.59
380D 11-May-04 3175.49
380D 26-May-04 3172.86
380D 7-Jun-04 3173.37
380D 21-Jun-04 3171.54
380D 6-Jul-04 3171.44
380D 23-Jul-04 3173.99
380D 4-Aug-04 3173.99
380D 21-Aug-04 3171.49
380D 1-Sep-04 3172.89
380D 22-Sep-04 3173.09
380D 7-Oct-04 3176.49
380D 23-Oct-04 3170.89
380D 8-Nov-04 3171.09
380D 24-Nov-04 3174.27
380D 10-Dec-04 3175.16
380D 27-Dec-04 3171.54
380D 10-Jan-05 3175.59
380D 25-Jan-05 3172.04
380D 4-Feb-05 3172.39
380D 8-Mar-05 3174.61
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380D 30-Mar-05 3172.48
380D 15-Apr-05 3175.07
380D 18-May-05 3174.34
380D 30-Jun-05 3176.05
380D 19-Jul-05 3179.11
380D 25-Aug-05 3174.98
380D 12-Sep-05 3184.87
380D 7-Oct-05 3191.94
380D 11-Nov-05 3192.07
380D 28-Dec-05 3191.79
380D 20-Jan-06 3191.92
380D 24-Jan-06 3191.92
380D 25-Jan-06 3192.03
380D 3-Feb-06 3191.82
380D 8-Feb-06 3191.77
380D 16-Feb-06 3174.37
380D 27-Feb-06 3175.75
380D 8-Mar-06 3176.38
380D 14-Mar-06 3176.43
380D 21-Mar-06 3172.44
380D 28-Apr-06 3172.59
380D 12-May-06 3176.31
380D 10-Jun-06 3171.16
380D 27-Jun-06 3171.29
380D 25-Jul-06 3174.15
380D 19-Aug-06 3171.01
380D 14-Sep-06 3191.94
380D 20-Oct-06 3174.82
380D 3-Nov-06 3172.73
380D 14-Nov-06 3175.46
380D 22-Nov-06 3176.34
380D 7-Dec-06 3174.27
380D 12-Dec-06 3169.43
380D 26-Dec-06 3176.29
381A 3-Jun-98 3232.11
381A 7-Jul-98 3232.07
381A 11-Aug-98 3232.11
381A 3-Sep-98 3232.27
381A 4-Nov-99 3234.02
381A 26-Apr-00 3233.32
381A 4-Oct-00 3233.77
381A 3-Nov-00 3234.02
381A 16-May-01 3233.96
381A 8-Oct-01 3233.92
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381A 7-May-02 3233.71
381A 1-Oct-02 3233.37
381A 15-Apr-03 3233.32
381A 6-Oct-03 3232.91
381A 16-Jun-04 3232.57
381A 6-Oct-04 3232.52
381A 1-May-05
381A 2-Jun-05 3228.63
381A 13-Oct-05 3232.56
381A 4-May-06 3232.65
381A 6-Oct-06 3232.52
381A 5-May-07 3232.37
381A 14-Oct-07 3233.04
381A 22-Oct-07 3232.99
381A 14-Nov-07 3232.87
381A 30-May-08 3232.56
381A 2-Oct-08 3232.71
381A 5-May-09 3232.52
381A 11-May-09 3232.56
381A 6-Oct-09 3232.54
381A 7-Oct-09 3232.26
381A 26-Apr-10 3232.24
381A 4-May-10 3232.31
381A 5-Oct-10 3232.39
381A 7-Apr-11 3232.34
381A 2-May-11 3232.26
382A 4-Jun-98 3170.44
382A 7-Jul-98 3170.45
382A 11-Aug-98 3170.4
382A 3-Sep-98 3170.25
382A 9-Jul-99 3169.68
382A 4-Nov-99 3169.4
382A 17-May-00 3168.99
382A 11-Oct-00 3168.32
382A 15-May-01 3169.03
382A 10-Oct-01 3168.42
382A 9-Oct-02 3168.17
382A 17-Apr-03 3168.83
382A 8-Oct-03 3167.65
382A 22-Mar-04 3167.57
382A 29-Mar-04 3167.38
382A 8-Apr-04 3167.26
382A 15-Apr-04 3167.16
382A 29-Apr-04 3167.12
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382A 10-May-04 3160.55
382A 20-May-04 3161.05
382A 3-Jun-04 3160.55
382A 9-Jun-04 3160.55
382A 17-Jun-04 3160.45
382A 24-Jun-04 3160.45
382A 30-Jun-04 3160.45
382A 14-Jul-04 3160.45
382A 2-Aug-04 3159.35
382A 10-Aug-04 3159.35
382A 17-Aug-04 3159.35
382A 24-Aug-04 3159.35
382A 31-Aug-04 3161.47
382A 1-Sep-04 3159.35
382A 8-Sep-04 3159.35
382A 22-Sep-04 3159.35
382A 1-Oct-04 3159.35
382A 4-Oct-04 3159.35
382A 14-Oct-04 3159.35
382A 27-Oct-04 3159.35
382A 9-Nov-04 3159.35
382A 24-Nov-04 3159.35
382A 10-Dec-04 3159.35
382A 24-Dec-04 3159.35
382A 10-Jan-05 3159.35
382A 25-Jan-05 3159.35
382A 4-Feb-05 3159.35
382A 8-Mar-05 3159.35
382A 30-Mar-05 3159.35
382A 15-Apr-05 3159.35
382A 18-May-05 3168.05
382A 30-Jun-05 3168.05
382A 19-Jul-05 3168.05
382A 25-Aug-05 3168.05
382A 12-Sep-05 3168.05
382A 7-Oct-05 3168.05
382A 11-Nov-05 3168.05
382A 28-Dec-05 3159.32
382A 24-Jan-06 3159.32
382A 25-Jan-06 3159.32
382A 3-Feb-06 3159.33
382A 8-Feb-06 3159.32
382A 27-Feb-06 3159.33
382A 8-Mar-06 3159.33
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382A 14-Mar-06 3159.33
382A 21-Mar-06 3159.33
382A 12-Apr-06 3159.33
382A 15-May-06 3159.3
382A 10-Jun-06 3159.33
382A 27-Jun-06 3159.33
382A 25-Jul-06 3159.33
382A 22-Aug-06 3159.33
382A 30-Aug-06 3159.33
382A 13-Sep-06 3159.33
382A 14-Sep-06 3159.33
382A 18-Sep-06 3159.33
382A 24-Sep-06 3159.31
382A 2-Oct-06 3159.33
382A 10-Oct-06 3159.31
382A 17-Oct-06 3159.33
382A 20-Oct-06 3159.31
382A 3-Nov-06 3159.31
382A 14-Nov-06 3159.31
382A 22-Nov-06 3159.31
382A 7-Dec-06 3159.31
382A 12-Dec-06 3159.31
382A 26-Dec-06 3159.31
382A 20-Jul-09 3165.4
383D 10-Jan-01 3170.43
383D 23-Jan-01 3171.65
383D 16-Feb-01 3168.78
383D 1-Mar-01 3171.96
383D 15-Mar-01 3172.08
383D 30-Mar-01 3170.28
383D 14-Apr-01 3172.63
383D 19-Apr-01 3172.16
383D 10-May-01 3173.52
383D 25-May-01 3172.23
383D 10-Jun-01 3171.48
383D 24-Jun-01 3171.86
383D 13-Jul-01 3168.78
383D 2-Aug-01 3178.68
383D 23-Aug-01 3179.43
383D 6-Sep-01 3175.78
383D 2-Nov-01 3175.28
383D 9-Nov-01 3175.38
383D 16-Nov-01 3176.63
383D 29-Nov-01 3177.23
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383D 7-Dec-01 3175.83
383D 20-Dec-01 3183.13
383D 4-Jan-02 3182.67
383D 10-Jan-02 3192.29
383D 16-Jan-02 3193.02
383D 22-Jan-02 3182.66
383D 30-Jan-02 3182.43
383D 5-Feb-02 3186.96
383D 13-Feb-02 3186.22
383D 20-Feb-02 3176.63
383D 27-Feb-02 3176.97
383D 12-Mar-02 3196.01
383D 24-Mar-02 3175.42
383D 31-Mar-02 3189.92
383D 6-Apr-02 3192.19
383D 13-Apr-02 3192.21
383D 21-Apr-02 3193.29
383D 28-Apr-02 3193.32
383D 4-May-02 3192.48
383D 11-May-02 3190.11
383D 19-May-02 3187.99
383D 25-May-02 3192.46
383D 3-Jun-02 3192.53
383D 8-Jun-02 3192.62
383D 15-Jun-02 3192.43
383D 21-Jun-02 3192.38
383D 30-Jun-02 3192.38
383D 6-Jul-02 3169.54
383D 14-Jul-02 3195.58
383D 21-Jul-02 3195.53
383D 27-Jul-02 3170.13
383D 3-Aug-02 3169.38
383D 11-Aug-02 3170.57
383D 18-Aug-02 3171.34
383D 25-Aug-02 3170.23
383D 1-Sep-02 3169.38
383D 29-Sep-02 3196.38
383D 13-Oct-02 3175.98
383D 27-Oct-02 3189.34
383D 2-Nov-02 3186.48
383D 17-Nov-02 3189.08
383D 30-Nov-02 3189.18
383D 14-Dec-02 3188.32
383D 27-Dec-02 3189.87
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383D 12-Jan-03 3170.38
383D 1-Mar-03 3191.97
383D 20-Apr-03 3196.42
383D 26-Apr-03 3193.29
383D 1-May-03 3172.14
383D 12-May-03 3174.1
383D 17-May-03 3183.44
383D 24-May-03 3169.37
383D 31-May-03 3186.42
383D 5-Jun-03 3183.87
383D 16-Jun-03 3188.99
383D 21-Jun-03 3188.82
383D 30-Jun-03 3186.62
383D 7-Jul-03 3196.18
383D 16-Jul-03 3196.43
383D 21-Jul-03 3196.34
383D 28-Jul-03 3189.33
383D 6-Aug-03 3189.47
383D 17-Aug-03 3195.92
383D 30-Aug-03 3188.82
383D 6-Sep-03 3188.97
383D 20-Sep-03 3188.95
383D 4-Oct-03 3178.68
383D 11-Oct-03 3172.25
383D 25-Oct-03 3178.3
383D 3-Nov-03 3175.3
383D 15-Nov-03 3192.46
383D 12-Dec-03 3173
383D 16-Jan-04 3192.96
383D 4-Feb-04 3192.96
383D 21-Feb-04 3192.8
383D 28-Feb-04 3192.88
383D 8-Mar-04 3192.64
383D 16-Mar-04 3192.94
383D 15-Apr-04 3192.33
383D 29-Apr-04 3191.98
383D 11-May-04 3192.38
383D 26-May-04 3171.08
383D 7-Jun-04 3171.43
383D 21-Jun-04 3169.98
383D 6-Jul-04 3171.53
383D 23-Jul-04 3171.48
383D 4-Aug-04 3168.18
383D 21-Aug-04 3171.7
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383D 1-Sep-04 3171.38
383D 22-Sep-04 3170.03
383D 7-Oct-04 3172.63
383D 23-Oct-04 3168.08
383D 8-Nov-04 3171.02
383D 24-Nov-04 3171.4
383D 10-Dec-04 3172.03
383D 27-Dec-04 3171.08
383D 10-Jan-05 3171.13
383D 25-Jan-05 3171.08
383D 4-Feb-05 3170.48
383D 8-Mar-05 3172.8
383D 30-Mar-05 3171.59
383D 14-Apr-05 3171.14
383D 18-May-05 3170.93
383D 30-Jun-05 3192.79
383D 20-Jul-05 3193.52
383D 25-Aug-05 3177.67
383D 12-Sep-05 3173.14
383D 7-Oct-05 3168.38
383D 11-Nov-05 3170.79
383D 28-Dec-05 3169.63
383D 20-Jan-06 3172.8
383D 25-Jan-06 3169.09
383D 3-Feb-06 3168.96
383D 8-Feb-06 3173.72
383D 16-Feb-06 3169.78
383D 27-Feb-06 3171.46
383D 8-Mar-06 3169.17
383D 14-Mar-06 3171.12
383D 21-Mar-06 3170.93
383D 28-Apr-06 3170.79
383D 12-May-06 3170.57
383D 10-Jun-06 3170.03
383D 27-Jun-06 3171
383D 25-Jul-06 3172.03
383D 19-Aug-06 3172.54
383D 14-Sep-06 3168.27
383D 20-Oct-06 3172.47
383D 3-Nov-06 3171.31
383D 14-Nov-06 3171.4
383D 22-Nov-06 3169.98
383D 7-Dec-06 3172.32
383D 12-Dec-06 3172.31
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383D 26-Dec-06 3170.99
383D 2-May-13 3168.29
384D 2-Nov-99 3256.76
384D 26-Apr-00 3255.75
384D 4-Oct-00 3255.65
384D 16-May-01 3256.25
384D 8-Oct-01 3255.5
384D 1-Oct-02 3255.92
384D 17-Apr-03 3256.87
384D 9-Oct-03 3254.99
384D 3-Jun-04 3227.58
384D 6-Oct-04 3256.05
384D 2-May-05 3257.69
384D 20-Oct-05 3257.25
384D 4-May-06 3228.87
384D 5-Oct-06 3256.82
384D 3-May-07 3257.49
384D 9-Oct-07 3256.97
384D 30-May-08 3257.54
384D 22-Oct-08 3256.95
384D 5-May-09 3257.52
384D 7-May-09 3257.47
384D 7-Oct-09 3257.12
384D 5-May-10 3257.54
384D 19-May-10 3257.6
384D 5-Oct-10 3256.8
384D 6-Apr-11 3258.12
384D 2-May-11 3257.84
384D 3-Oct-11 3257.84
384D 11-May-12 3258.49
384D 3-Oct-12 3257.74
385D 2-Nov-99 3216.91
385D 16-May-00 3220.31
385D 4-Oct-00 3225.66
385D 21-May-01 3219.88
385D 8-Oct-01 3228.68
385D 8-May-02 3226.53
385D 1-Oct-02 3226.41
385D 17-Jun-03 3228.55
385D 6-Oct-03 3225.33
385D 12-Jul-04 3225.58
385D 6-Oct-04 3228.38
385D 2-Jun-05 3219.63
385D 13-Oct-05 3213.73
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385D 4-May-06 3225.23
385D 6-Oct-06 3210.43
385D 5-May-07 3228.58
385D 14-Oct-07 3209.18
385D 30-May-08 3209.38
385D 22-Oct-08 3209.08
385D 5-May-09 3208.96
385D 7-Oct-09 3208.23
385D 4-May-10 3208.69
385D 4-May-10 3208.67
385D 5-Oct-10 3208.11
385D 7-Apr-11 3208.42
385D 2-May-11 3208.15
385D 3-Oct-11 3208.15
385D 10-May-12 3208.72
385D 3-Oct-12 3207.82
385D 2-May-13 3207.89
385D 1-Oct-13 3207.88
385D 5-May-14 3208.67
385D 4-May-15 3207.11
385D 7-Oct-15 3206.37
386D 2-Nov-99 3214.36
386D 27-Apr-00 3214.1
386D 4-Oct-00 3214.07
386D 16-May-01 3214.62
386D 8-Oct-01 3214.39
386D 1-Oct-02 3213.69
386D 15-Apr-03 3213.49
386D 9-Oct-03 3212.99
386D 16-Jun-04 3212.89
386D 6-Oct-04 3212.79
386D 2-Jun-05 3213.32
386D 19-Oct-05 3213.32
386D 4-May-06 3213.37
386D 6-Oct-06 3213.52
386D 3-May-07 3223.66
386D 14-Oct-07 3214.66
386D 30-May-08 3214.68
386D 22-Oct-08 3214.02
386D 5-May-09 3213.76
386D 6-May-09 3213.78
386D 7-Oct-09 3213.31
386D 4-May-10 3213.67
386D 5-Oct-10 3212.91
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386D 7-Apr-11 3213.51
386D 2-May-11 3213.05
386D 3-Oct-11 3213.05
386D 11-May-12 3213.75
386D 3-Oct-12 3213.4
386D 1-May-13 3212.9
386D 1-Oct-13 3212.99
386D 2-May-14 3212.39
386D 4-May-15 3211.47
386D 7-Oct-15 3210.98
387D 3-Nov-99 3194.17
387D 17-Jan-00 3193.9
387D 2-Feb-00 3193.86
387D 8-Mar-00 3193.78
387D 4-Apr-00 3194
387D 3-May-00 3193.88
387D 8-Jun-00 3194.44
387D 3-Jul-00 3194.11
387D 7-Aug-00 3193.85
387D 7-Sep-00 3193.52
387D 4-Oct-00 3193.85
387D 3-Nov-00 3194.62
387D 7-Dec-00 3194
387D 3-Jan-01 3193.6
387D 6-Feb-01 3193.72
387D 1-Mar-01 3193.92
387D 5-Apr-01 3193.92
387D 8-May-01 3193.85
387D 11-Jun-01 3193.82
387D 4-Jul-01 3193.75
387D 6-Aug-01 3194.08
387D 5-Sep-01 3193.59
387D 8-Oct-01 3193.55
387D 5-Nov-01 3193.85
387D 4-Dec-01 3193.85
387D 7-Jan-02 3193.58
387D 6-Feb-02 3193.48
387D 7-Mar-02 3193.53
387D 4-Apr-02 3193.44
387D 9-May-02 3193.65
387D 10-Jul-02 3193.9
387D 5-Aug-02 3193.35
387D 28-Aug-02 3193.19
387D 1-Oct-02 3194.18
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387D 3-Dec-02 3193.69
387D 7-Jan-03 3193.44
387D 5-Mar-03 3194.15
387D 7-May-03 3193.9
387D 3-Jun-03 3193.9
387D 7-Aug-03 3193.66
387D 6-Oct-03 3193.38
387D 2-Dec-03 3193.5
387D 8-Jan-04 3193.75
387D 2-Feb-04 3193.75
387D 1-Mar-04 3193.78
387D 5-May-04 3193.65
387D 8-Jul-04 3193.35
387D 5-Aug-04 3193.28
387D 6-Oct-04 3193.38
387D 8-Dec-04 3193.25
387D 10-Jan-05 3193.32
387D 3-Mar-05 3193.33
387D 2-Jun-05 3193.25
387D 7-Jul-05 3193.35
387D 1-Aug-05 3193.25
387D 13-Oct-05 3193.25
387D 7-Dec-05 3192.93
387D 9-Feb-06 3193.02
387D 2-Mar-06 3192.58
387D 13-Apr-06 3193
387D 4-May-06 3193.08
387D 10-Jun-06 3193
387D 4-Jul-06 3192.74
387D 9-Aug-06 3192.58
387D 5-Sep-06 3192.71
387D 6-Oct-06 3192.48
387D 3-Nov-06 3192.53
387D 6-Dec-06 3192.42
387D 3-Jan-07 3192.73
387D 8-Feb-07 3192.55
387D 8-Mar-07 3192.78
387D 3-Apr-07 3192.68
387D 5-May-07 3193.05
387D 5-Jun-07 3193.66
387D 9-Jul-07 3194.15
387D 8-Aug-07 3193.83
387D 3-Sep-07 3193.68
387D 1-Oct-07 3193.65
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387D 6-Nov-07 3193.53
387D 3-Dec-07 3193.57
387D 8-Jan-08 3193.6
387D 5-Feb-08 3193.57
387D 1-Mar-08 3193.76
387D 8-Apr-08 3193.61
387D 25-May-08 3193.58
387D 2-Jun-08 3193.76
387D 12-Jul-08 3193.81
387D 5-Aug-08 3193.72
387D 4-Sep-08 3193.58
387D 1-Oct-08 3193.53
387D 3-Oct-08 3193.65
387D 4-Nov-08 3193.79
387D 2-Dec-08 3193.71
387D 8-Jan-09 3193.76
387D 4-Feb-09 3193.66
387D 8-Mar-09 3193.37
387D 6-Apr-09 3193.3
387D 5-May-09 3193.35
387D 7-Jul-09 3192.26
387D 10-Aug-09 3192.99
387D 9-Sep-09 3193.46
387D 5-Oct-09 3192.98
387D 7-Oct-09 3192.89
387D 3-Nov-09 3192.86
387D 1-Dec-09 3192.95
387D 4-Jan-10 3193
387D 2-Feb-10 3192.97
387D 3-Mar-10 3193.16
387D 6-Apr-10 3193.17
387D 4-May-10 3193.28
387D 22-May-10 3193.32
387D 1-Jun-10 3193.2
387D 6-Jul-10 3193.12
387D 1-Sep-10 3193.05
387D 5-Oct-10 3192.81
387D 2-Nov-10 3192.76
387D 6-Dec-10 3192.88
387D 4-Jan-11 3192.86
387D 1-Feb-11 3192.62
387D 7-Mar-11 3192.95
387D 7-Apr-11 3193.32
387D 2-May-11 3193.12
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387D 2-Jun-11 3194.63
387D 5-Jul-11 3194.57
387D 1-Aug-11 3194.34
387D 1-Sep-11 3193.92
387D 3-Oct-11 3193.72
387D 7-Nov-11 3193.64
387D 5-Dec-11 3193.45
387D 5-Jan-12 3193.6
387D 6-Feb-12 3193.37
387D 8-Mar-12 3193.33
387D 4-Apr-12 3193.46
387D 11-May-12 3193.54
387D 1-Jun-12 3193.3
387D 5-Jul-12 3193.13
387D 6-Aug-12 3193.06
387D 3-Sep-12 3192.9
387D 3-Oct-12 3193.15
387D 7-Nov-12 3193.22
387D 6-Dec-12 3192.99
387D 7-Jan-13 3193.13
387D 4-Feb-13 3193.2
387D 28-Feb-13 3192.99
387D 2-Apr-13 3193.07
387D 1-May-13 3192.86
387D 3-Jun-13 3193.27
387D 9-Jul-13 3193.5
387D 6-Aug-13 3193.4
387D 4-Sep-13 3193.2
387D 1-Oct-13 3193.07
387D 5-Nov-13 3193.11
387D 7-Jan-14 3193.4
387D 4-Feb-14 3193.24
387D 4-Mar-14 3193.56
387D 2-Apr-14 3193.8
387D 5-May-14 3193.96
387D 3-Jun-14 3194.05
387D 9-Jul-14 3193.64
387D 5-Aug-14 3193.46
387D 7-Oct-14 3193.38
387D 7-Jan-15 3191.72
387D 3-Feb-15 3193.43
387D 3-Mar-15 3193.47
387D 7-Apr-15 3193.47
387D 4-May-15 3193.6
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387D 2-Jun-15 3193.55
387D 5-Aug-15 3193.18
387D 3-Sep-15 3193.29
387D 8-Oct-15 3192.88
387D 5-Nov-15 3192.81
387D 3-Dec-15 3193.04
388D 1-Mar-99 3286.56
388D 2-Nov-99 3285.45
388D 26-Apr-00 3285.49
388D 23-Aug-00 3285.06
388D 17-Oct-00 3284.92
388D 16-May-01 3285.27
388D 16-Oct-01 3284.22
388D 14-Oct-02 3283.76
388D 17-Apr-03 3284.34
388D 20-Oct-03 3283.22
388D 3-Jun-04 3283.42
388D 4-Nov-04 3282.92
388D 6-Jun-05 3284.22
388D 20-Oct-05 3283.69
388D 31-May-06 3283.66
388D 26-Oct-06 3283.49
388D 11-Oct-07 3284.02
388D 19-May-08 3284.32
388D 30-May-08 3284.23
388D 22-Oct-08 3283.45
388D 5-May-09 3284.27
388D 11-May-09 3284.02
388D 7-Oct-09 3283.58
388D 10-May-10 3283.77
388D 19-May-10 3283.87
388D 8-Oct-10 3283.08
388D 7-Apr-11 3283.82
388D 11-May-12 3284.67
388D 3-Oct-12 3283.83
388D 1-May-13 3283.89
388D 1-Oct-13 3284.25
388D 5-May-14 3284.78
388D 4-May-15 3284.56
388D 7-Oct-15 3283.76



389A-P 10-Dec-98 3284.2
389A-P 5-Jan-99 3284.69
389A-P 1-Mar-99 3285.31
389A-P 6-Apr-99 3287.34
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389A-P 3-May-99 3285.9
389A-P 2-Jun-99 3285.33
389A-P 9-Jul-99 3284.29
389A-P 10-Aug-99 3283.8
389A-P 10-Sep-99 3283.3
389A-P 13-Oct-99 3282.82
389A-P 2-Nov-99 3282.6
389A-P 4-Dec-99 3282.58
389A-P 4-Jan-00 3283.47
389A-P 3-Feb-00 3283.06
389A-P 2-Mar-00 3283.7
389A-P 26-Apr-00 3283.56
389A-P 10-May-00 3284.02
389A-P 10-Jun-00 3283.4
389A-P 13-Jul-00 3283.14
389A-P 7-Aug-00 3283.31
389A-P 7-Sep-00 3282.69
389A-P 8-Oct-00 3282.35
389A-P 16-Nov-00 3282.62
389A-P 1-Dec-00 3282.63
389A-P 16-May-01 3283.85
389A-P 15-May-03 3283.53
389A-P 3-Jun-04 3282.33
389A-P 2-May-05 3283.22
389A-P 20-Oct-05 3282.08
389A-P 3-May-06 3283.56
389A-P 9-Jun-06 3283.42
389A-P 5-Oct-06 3281.73
389A-P 3-May-07 3284.03
389A-P 9-Oct-07 3282.13
389A-P 9-Apr-08 3279.06
389A-P 30-May-08 3283.47
389A-P 22-Oct-08 3281.4
389A-P 5-May-09 3283.41
389A-P 7-May-09 3283.23
389A-P 7-Oct-09 3281.2
389A-P 5-May-10 3282.22
389A-P 20-May-10 3282.68
389A-P 5-Oct-10 3280.82
389A-P 6-Apr-11 3282.78
389A-P 2-May-11 3282.73
389A-P 3-Oct-11 3282.73
389A-P 11-May-12 3278.92
389A-P 3-Oct-12 3281.44
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389A-P 1-Mar-13 3283.02
389A-P 2-Apr-13 3283.16
389A-P 1-May-13 3282.7
389A-P 3-Jun-13 3283.47
389A-P 8-Jul-13 3283.75
389A-P 6-Aug-13 3283.08
389A-P 4-Sep-13 3282.56
389A-P 1-Oct-13 3282.15
389A-P 5-Nov-13 3282.84
389A-P 3-Dec-13 3283.37
389A-P 7-Jan-14 3283.75
389A-P 4-Feb-14 3283.37
389A-P 4-Mar-14 3283.9
389A-P 2-Apr-14 3284.2
389A-P 5-May-14 3284.48
389A-P 3-Jun-14 3284.62
389A-P 1-Jul-14 3283.77
389A-P 5-Aug-14 3283.33
389A-P 8-Oct-14 3282.63
389A-P 7-Jan-15 3281.42
389A-P 3-Feb-15 3283.74
389A-P 3-Mar-15 3283.86
389A-P 7-Apr-15 3283.85
389A-P 4-May-15 3283.47
389A-P 2-Jun-15 3283.38
389A-P 6-Jul-15 3282.6
389A-P 5-Aug-15 3282.41
389A-P 3-Sep-15 3281.98
389A-P 7-Oct-15 3281.62
389A-P 5-Nov-15 3281.65
389A-P 3-Dec-15 3282.12
390D-P 10-Dec-98 3283.79
390D-P 5-Jan-99 3282.9
390D-P 26-Mar-99 3279.08
390D-P 6-Apr-99 3279.73
390D-P 3-May-99 3282.98
390D-P 2-Jun-99 3278.07
390D-P 9-Jul-99 3282.16
390D-P 10-Aug-99 3275.43
390D-P 10-Sep-99 3276.97
390D-P 13-Oct-99 3275.25
390D-P 1-Nov-99 3274.6
390D-P 4-Dec-99 3274.11
390D-P 1-Jan-00 3275.27
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390D-P 1-Feb-00 3275.35
390D-P 1-Mar-00 3275.44
390D-P 7-Apr-00 3274.95
390D-P 10-May-00 3275.04
390D-P 10-Jun-00 3274.98
390D-P 1-Jul-00 3274.96
390D-P 1-Aug-00 3281.17
390D-P 1-Sep-00 3275.17
390D-P 1-Oct-00 3275.77
390D-P 1-Nov-00 3275.09
390D-P 1-Dec-00 3275.17
390D-P 10-May-02 3273.99
390D-P 15-May-03 3274.33
390D-P 2-May-05 3276.05
390D-P 20-Oct-05 3275.7
390D-P 3-May-06 3276.1
390D-P 9-Jun-06 3279.9
390D-P 5-Oct-06 3279.2
390D-P 3-May-07 3279.84
390D-P 9-Oct-07 3278.26
390D-P 30-May-08 3279.12
390D-P 22-Oct-08 3278.1
390D-P 5-May-09 3278.63
390D-P 7-May-09 3278.7
390D-P 7-Oct-09 3277.63
390D-P 5-May-10 3277.47
390D-P 20-May-10 3277.65
390D-P 5-Oct-10 3276.8
390D-P 6-Apr-11 3277.4
390D-P 2-May-11 3277.71
390D-P 3-Oct-11 3278.64
390D-P 11-May-12 3283.11
390D-P 3-Oct-12 3278.23
390D-P 1-Mar-13 3278.97
390D-P 2-Apr-13 3278.5
390D-P 1-May-13 3278.5
390D-P 3-Jun-13 3278.79
390D-P 8-Jul-13 3279.07
390D-P 6-Aug-13 3281.35
390D-P 4-Sep-13 3281.02
390D-P 1-Oct-13 3281.46
390D-P 5-Nov-13 3279.77
390D-P 7-Jan-14 3279.44
390D-P 4-Feb-14 3279.07
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390D-P 4-Mar-14 3279.26
390D-P 2-Apr-14 3279.2
390D-P 5-May-14 3282.15
390D-P 3-Jun-14 3282.18
390D-P 1-Jul-14 3279.58
390D-P 5-Aug-14 3279.32
390D-P 8-Oct-14 3278.88
390D-P 7-Jan-15 3277.59
390D-P 3-Feb-15 3279.5
390D-P 3-Mar-15 3279.46
390D-P 7-Apr-15 3279.15
390D-P 4-May-15 3278.9
390D-P 2-Jun-15 3278.89
390D-P 6-Jul-15 3278.33
390D-P 5-Aug-15 3278.24
390D-P 3-Sep-15 3280.65
390D-P 7-Oct-15 3280.43
390D-P 5-Nov-15 3278.55
390D-P 3-Dec-15 3278.5
391D-P 10-Dec-98 3288.8
391D-P 5-Jan-99 3288.73
391D-P 25-Mar-99 3288.88
391D-P 6-Apr-99 3288.67
391D-P 3-May-99 3288.83
391D-P 2-Jun-99 3288.43
391D-P 9-Jul-99 3287.7
391D-P 10-Aug-99 3288.26
391D-P 10-Sep-99 3288.33
391D-P 13-Oct-99 3288.98
391D-P 1-Nov-99 3287.18
391D-P 4-Dec-99 3287.44
391D-P 1-Jan-00 3288.12
391D-P 1-Feb-00 3287.64
391D-P 1-Mar-00 3287.49
391D-P 7-Apr-00 3285.96
391D-P 10-May-00 3287.74
391D-P 10-Jun-00 3287.26
391D-P 13-Jul-00 3287.16
391D-P 7-Aug-00 3287.2
391D-P 7-Sep-00 3287.19
391D-P 8-Oct-00 3287.09
391D-P 16-Nov-00 3286.88
391D-P 1-Dec-00 3286.62
391D-P 7-May-02 3285.93











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



391D-P 1-Oct-03 3284.38
391D-P 2-May-05 3283.11
391D-P 18-Oct-05 3282.73
391D-P 13-Apr-06 3282.54
391D-P 4-May-06 3282.24
391D-P 9-Jun-06 3282.35
391D-P 6-Oct-06 3282.24
391D-P 3-May-07 3282.23
391D-P 9-Oct-07 3281.53
391D-P 30-May-08 3281.71
391D-P 22-Oct-08 3281.24
391D-P 5-May-09 3281.75
391D-P 9-May-09 3281.41
391D-P 7-Oct-09 3281.37
391D-P 5-May-10 3281.14
391D-P 22-May-10 3281.66
391D-P 5-Oct-10 3280.95
391D-P 6-Apr-11 3281.03
391D-P 2-May-11 3280.82
391D-P 3-Oct-11 3281.2
391D-P 11-May-12 3281.94
391D-P 3-Oct-12 3281.77
391D-P 1-Mar-13 3281.93
391D-P 2-Apr-13 3281.95
391D-P 1-May-13 3281.95
391D-P 3-Jun-13 3282.1
391D-P 8-Jul-13 3282.01
391D-P 6-Aug-13 3281.86
391D-P 4-Sep-13 3281.92
391D-P 1-Oct-13 3282.05
391D-P 5-Nov-13 3282.03
391D-P 7-Jan-14 3281.95
391D-P 4-Feb-14 3281.58
391D-P 4-Mar-14 3281.91
391D-P 2-Apr-14 3281.9
391D-P 5-May-14 3282.13
391D-P 3-Jun-14 3282.16
391D-P 1-Jul-14 3281.78
391D-P 5-Aug-14 3281.79
391D-P 7-Oct-14 3281.76
391D-P 7-Jan-15 3279.96
391D-P 3-Feb-15 3281.78
391D-P 3-Mar-15 3281.75
391D-P 7-Apr-15 3281.93
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391D-P 4-May-15 3281.83
391D-P 2-Jun-15 3281.91
391D-P 6-Jul-15 3281.63
391D-P 5-Aug-15 3281.83
391D-P 3-Sep-15 3281.8
391D-P 7-Oct-15 3282.02
391D-P 5-Nov-15 3282.08
391D-P 3-Dec-15 3281.87
392D 15-Sep-99 3196.41
392D 13-Oct-99 3198.9
392D 2-Nov-99 3196.08
392D 4-Dec-99 3195.96
392D 4-Jan-00 3196.08
392D 3-Feb-00 3195.96
392D 2-Mar-00 3196.09
392D 7-Apr-00 3196.11
392D 16-May-00 3196.23
392D 23-Jun-00 3196.24
392D 7-Aug-00 3197.21
392D 23-Sep-00 3196.58
392D 23-Oct-00 3198.93
392D 16-Nov-00 3197.52
392D 1-Dec-00 3197.4
392D 21-May-01 3199.41
392D 18-Oct-01 3196.2
392D 15-Oct-02 3196.31
392D 17-Jun-03 3196.21
392D 22-Oct-03 3195.81
392D 12-Jul-04 3195.86
392D 27-Oct-04 3195.78
392D 2-Jun-05 3196.06
392D 19-Oct-05 3197.28
392D 22-Nov-05 3196.46
392D 4-May-06 3196.3
392D 6-Oct-06 3195.78
392D 5-May-07 3196.11
392D 1-Oct-07 3197.24
392D 30-May-08 3197.1
392D 22-Oct-08 3196.9
392D 5-May-09 3196.75
392D 7-Oct-09 3196.18
392D 4-May-10 3196.81
392D 4-May-10 3196.8
392D 5-Oct-10 3196.28
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392D 7-Apr-11 3196.83
392D 2-May-11 3196.53
392D 3-Oct-11 3197.48
392D 11-May-12 3197.29
392D 3-Oct-12 3197.77
392D 28-Feb-13 3196.41
392D 2-Apr-13 3196.5
392D 1-May-13 3196.28
392D 3-Jun-13 3196.56
392D 9-Jul-13 3196.78
392D 6-Aug-13 3196.76
392D 4-Sep-13 3196.57
392D 1-Oct-13 3196.42
392D 6-Nov-13 3196.47
392D 4-Dec-13 3197.3
392D 7-Jan-14 3197.28
392D 4-Feb-14 3197.15
392D 4-Mar-14 3197.43
392D 2-Apr-14 3197.64
392D 5-May-14 3197.1
392D 3-Jun-14 3197.19
392D 9-Jul-14 3196.78
392D 5-Aug-14 3196.64
392D 8-Oct-14 3196.55
392D 7-Jan-15 3194.7
392D 3-Feb-15 3196.43
392D 3-Mar-15 3196.44
392D 7-Apr-15 3196.48
392D 4-May-15 3196.54
392D 2-Jun-15 3196.56
392D 6-Jul-15 3196.17
392D 5-Aug-15 3196.21
392D 3-Sep-15 3196.28
392D 8-Oct-15 3195.95
392D 5-Nov-15 3195.95
392D 3-Dec-15 3196.07
393D 9-Feb-99 3198.92
393D 6-Apr-99 3190.45
393D 10-Jan-01 3171.76
393D 23-Jan-01 3171.76
393D 16-Feb-01 3171.76
393D 1-Mar-01 3175.73
393D 15-Mar-01 3171.76
393D 30-Mar-01 3171.76
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393D 14-Apr-01 3171.76
393D 19-Apr-01 3171.76
393D 10-May-01 3171.76
393D 25-May-01 3171.76
393D 10-Jun-01 3171.76
393D 24-Jun-01 3171.76
393D 13-Jul-01 3179.31
393D 2-Aug-01 3171.96
393D 23-Aug-01 3171.76
393D 6-Sep-01 3171.76
393D 11-Oct-01 3171.76
393D 2-Nov-01 3187.98
393D 9-Nov-01 3188.06
393D 16-Nov-01 3180.46
393D 29-Nov-01 3190.36
393D 7-Dec-01 3188.64
393D 20-Dec-01 3184.21
393D 4-Jan-02 3188.91
393D 10-Jan-02 3185.98
393D 16-Jan-02 3197.44
393D 22-Jan-02 3189.96
393D 30-Jan-02 3180.79
393D 5-Feb-02 3190.3
393D 13-Feb-02 3188.95
393D 20-Feb-02 3181.67
393D 27-Feb-02 3190.18
393D 12-Mar-02 3197.44
393D 24-Mar-02 3182.54
393D 31-Mar-02 3185.57
393D 6-Apr-02 3188.28
393D 13-Apr-02 3189.45
393D 21-Apr-02 3197.37
393D 28-Apr-02 3197.36
393D 4-May-02 3182.49
393D 11-May-02 3186.82
393D 19-May-02 3178.84
393D 25-May-02 3181.61
393D 3-Jun-02 3186.86
393D 8-Jun-02 3185.1
393D 15-Jun-02 3182.38
393D 21-Jun-02 3181.56
393D 30-Jun-02 3177.08
393D 6-Jul-02 3178.9
393D 14-Jul-02 3182.22











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



393D 21-Jul-02 3189.44
393D 27-Jul-02 3185.65
393D 3-Aug-02 3187.86
393D 11-Aug-02 3186.99
393D 18-Aug-02 3178.04
393D 25-Aug-02 3184.74
393D 1-Sep-02 3178.92
393D 29-Sep-02 3197.37
393D 13-Oct-02 3185.36
393D 27-Oct-02 3188.72
393D 2-Nov-02 3178.31
393D 17-Nov-02 3184.99
393D 30-Nov-02 3189.26
393D 14-Dec-02 3187.07
393D 27-Dec-02 3181.97
393D 12-Jan-03 3181.95
393D 9-Feb-03 3186.31
393D 1-Mar-03 3178.24
393D 20-Apr-03 3199.86
393D 26-Apr-03 3181.72
393D 2-May-03 3184.18
393D 12-May-03 3186.51
393D 17-May-03 3184.29
393D 24-May-03 3184.64
393D 31-May-03 3181.65
393D 5-Jun-03 3178.08
393D 16-Jun-03 3180.34
393D 21-Jun-03 3187.5
393D 30-Jun-03 3188.54
393D 7-Jul-03 3198.53
393D 16-Jul-03 3197.52
393D 21-Jul-03 3197.58
393D 28-Jul-03 3185.38
393D 6-Aug-03 3178.26
393D 17-Aug-03 3197.5
393D 30-Aug-03 3178.29
393D 6-Sep-03 3182.15
393D 20-Sep-03 3184.37
393D 4-Oct-03 3180.04
393D 11-Oct-03 3178.21
393D 25-Oct-03 3187.16
393D 3-Nov-03 3184.11
393D 15-Nov-03 3175.25
393D 12-Dec-03 3190.14
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393D 16-Jan-04 3190.07
393D 4-Feb-04 3181.78
393D 21-Feb-04 3190.16
393D 28-Feb-04 3179.26
393D 8-Mar-04 3188.71
393D 16-Mar-04 3187.16
393D 23-Mar-04 3187.08
393D 31-Mar-04 3187.08
393D 8-Apr-04 3183.31
393D 15-Apr-04 3179.71
393D 29-Apr-04 3175.86
393D 11-May-04 3177.91
393D 26-May-04 3178.41
393D 7-Jun-04 3186.26
393D 21-Jun-04 3185.16
393D 6-Jul-04 3179.5
393D 23-Jul-04 3192.21
393D 4-Aug-04 3182.86
393D 21-Aug-04 3188.36
393D 1-Sep-04 3185.46
393D 22-Sep-04 3196.86
393D 23-Oct-04 3195.86
393D 8-Nov-04 3178.81
393D 24-Nov-04 3178.46
393D 10-Dec-04 3178.31
393D 27-Dec-04 3182.56
393D 10-Jan-05 3165.31
393D 25-Jan-05 3165.26
393D 4-Feb-05 3164.66
393D 8-Mar-05 3166.98
393D 30-Mar-05 3165.77
393D 15-Apr-05 3165.32
393D 18-May-05 3165.11
393D 30-Jun-05 3186.97
393D 19-Jul-05 3187.7
393D 25-Aug-05 3171.85
393D 12-Sep-05 3167.32
393D 7-Oct-05 3162.56
393D 11-Nov-05 3198.67
393D 28-Dec-05 3180.66
393D 20-Jan-06 3182.9
393D 25-Jan-06 3185.89
393D 3-Feb-06 3187.95
393D 8-Feb-06 3190.17
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393D 16-Feb-06 3178.41
393D 27-Feb-06 3179.03
393D 8-Mar-06 3177.55
393D 14-Mar-06 3184.38
393D 21-Mar-06 3182.25
393D 12-Apr-06 3197.45
393D 25-Apr-06 3197.54
393D 12-May-06 3197.57
393D 15-May-06 3197.58
393D 10-Jun-06 3197.55
393D 27-Jun-06 3195.55
393D 25-Jul-06 3196.73
393D 17-Aug-06 3196.55
393D 21-Aug-06 3194.34
393D 21-Aug-06 3194.47
393D 22-Aug-06 3189.49
393D 14-Sep-06 3191.02
393D 20-Oct-06 3177.03
393D 3-Nov-06 3178.63
393D 14-Nov-06 3180.78
393D 22-Nov-06 3184.4
393D 7-Dec-06 3183.81
393D 12-Dec-06 3181.29
393D 26-Dec-06 3180.79



394D-P 11-Mar-99 3197.52
394D-P 6-Apr-99 3195.36
394D-P 4-May-99 3195.4
394D-P 2-Jun-99 3195.46
394D-P 9-Jul-99 3195.1
394D-P 10-Aug-99 3195.17
394D-P 10-Sep-99 3195.04
394D-P 13-Oct-99 3197.21
394D-P 1-Nov-99 3195.05
394D-P 4-Dec-99 3194.89
394D-P 1-Jan-00 3195.43
394D-P 1-Feb-00 3195.33
394D-P 1-Mar-00 3195.45
394D-P 7-Apr-00 3194.81
394D-P 13-May-00 3195.18
394D-P 23-Jun-00 3194.76
394D-P 1-Jul-00 3196.64
394D-P 1-Aug-00 3196.78
394D-P 1-Sep-00 3196.09
394D-P 1-Oct-00 3196.84
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394D-P 1-Nov-00 3198.61
394D-P 1-Dec-00 3197.3
394D-P 9-May-02 3194.81
394D-P 16-Jun-05 3194.16
394D-P 13-Oct-05 3194.52
394D-P 22-Nov-05 3194.1
394D-P 4-May-06 3193.87
394D-P 10-Jun-06 3193.93
394D-P 6-Oct-06 3193.27
394D-P 5-May-07 3193.78
394D-P 14-Oct-07 3194.68
394D-P 30-May-08 3194.75
394D-P 22-Oct-08 3194.58
394D-P 5-May-09 3194.29
394D-P 7-Oct-09 3193.88
394D-P 4-May-10 3194.33
394D-P 5-May-10 3194.21
394D-P 5-Oct-10 3193.81
394D-P 7-Apr-11 3194.35
394D-P 2-May-11 3194.23
394D-P 3-Oct-11 3195.11
394D-P 11-May-12 3194.8
394D-P 3-Oct-12 3194.8
394D-P 28-Feb-13 3194.17
394D-P 2-Apr-13 3194.15
394D-P 1-May-13 3193.97
394D-P 3-Jun-13 3194.43
394D-P 9-Jul-13 3194.7
394D-P 6-Aug-13 3194.59
394D-P 4-Sep-13 3194.39
394D-P 1-Oct-13 3194.23
394D-P 6-Nov-13 3194.3
394D-P 4-Dec-13 3194.8
394D-P 7-Jan-14 3194.82
394D-P 4-Feb-14 3194.65
394D-P 4-Mar-14 3195.01
394D-P 2-Apr-14 3195.31
394D-P 5-May-14 3195.22
394D-P 3-Jun-14 3195.33
394D-P 9-Jul-14 3194.73
394D-P 5-Aug-14 3194.57
394D-P 8-Oct-14 3194.41
394D-P 7-Jan-15 3192.74
394D-P 3-Feb-15 3194.44
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394D-P 3-Mar-15 3194.44
394D-P 7-Apr-15 3194.46
394D-P 4-May-15 3194.54
394D-P 2-Jun-15 3194.53
394D-P 6-Jul-15 3194.12
394D-P 5-Aug-15 3194.23
394D-P 3-Sep-15 3194.31
394D-P 8-Oct-15 3193.88
394D-P 5-Nov-15 3193.82
394D-P 3-Dec-15 3193.96
395D 15-Mar-99 3199.92
395D 6-Apr-99 3199.54
395D 4-May-99 3199.35
395D 2-Jun-99 3198.98
395D 9-Jul-99 3198.7
395D 10-Aug-99 3198.75
395D 10-Sep-99 3198.72
395D 13-Oct-99 3199.54
395D 3-Nov-99 3198.81
395D 4-Dec-99 3197.89
395D 4-Jan-00 3198
395D 3-Feb-00 3198.11
395D 2-Mar-00 3198.23
395D 7-Apr-00 3198.65
395D 16-May-00 3198.25
395D 23-Jun-00 3197.83
395D 15-Jul-00 3198.05
395D 7-Aug-00 3198.03
395D 7-Sep-00 3197.87
395D 23-Oct-00 3198.65
395D 16-Nov-00 3198.14
395D 1-Dec-00 3198.08
395D 22-May-01 3198.79
395D 17-Oct-01 3197.45
395D 10-May-02 3197.56
395D 16-Oct-02 3197.23
395D 7-Jul-03 3197.89
395D 21-Oct-03 3197.09
395D 14-Jul-04 3197.35
395D 27-Oct-04 3197.01
395D 16-Jun-05 3197.12
395D 24-Oct-05 3197.52
395D 22-Nov-05 3197.14
395D 4-May-06 3197.25
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395D 10-Jun-06 3196.59
395D 6-Oct-06 3196.74
395D 5-May-07 3196.55
395D 1-Oct-07 3200.57
395D 29-Nov-07 3202.05
395D 16-Jan-08 3202.52
395D 12-Feb-08 3201.23
395D 30-May-08 3201.3
395D 15-Oct-08 3202.62
395D 8-Jan-09 3206.91
395D 4-Feb-09 3206.26
395D 8-Mar-09 3200.54
395D 6-Apr-09 3198.16
395D 5-May-09 3197.03
395D 7-Jul-09 3195.45
395D 7-Aug-09 3196.34
395D 1-Sep-09 3196.22
395D 7-Oct-09 3196.2
395D 8-Oct-09 3196.26
395D 3-Nov-09 3196.26
395D 1-Dec-09 3196.31
395D 4-Jan-10 3196.41
395D 2-Feb-10 3196.26
395D 4-May-10 3196.72
395D 5-Oct-10 3196.39
395D 7-Apr-11 3196.95
395D 2-May-11 3196.68
395D 3-Oct-11 3199.32
395D 10-May-12 3196.74
395D 3-Oct-12 3196.51
395D 28-Feb-13 3195.96
395D 2-Apr-13 3195.85
395D 1-May-13 3195.65
395D 3-Jun-13 3196.04
395D 9-Jul-13 3196.33
395D 6-Aug-13 3196.16
395D 4-Sep-13 3196
395D 2-Oct-13 3195.89
395D 6-Nov-13 3196
395D 4-Dec-13 3196.1
395D 7-Jan-14 3196.04
395D 4-Feb-14 3195.97
395D 4-Mar-14 3196.1
395D 2-Apr-14 3196.25
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395D 5-May-14 3196.4
395D 3-Jun-14 3197.02
395D 9-Jul-14 3196.21
395D 5-Aug-14 3196.24
395D 8-Oct-14 3195.96
395D 7-Jan-15 3194.28
395D 3-Feb-15 3196.01
395D 5-Mar-15 3196.01
395D 7-Apr-15 3195.81
395D 4-May-15 3195.82
395D 2-Jun-15 3195.93
395D 6-Jul-15 3195.45
395D 5-Aug-15 3195.43
395D 3-Sep-15 3195.33
395D 8-Oct-15 3195.07
395D 5-Nov-15 3195.01
395D 3-Dec-15 3210.24



396D-P 15-Mar-99 3195.78
396D-P 6-Apr-99 3195.32
396D-P 4-May-99 3195.13
396D-P 2-Jun-99 3195.06
396D-P 9-Jul-99 3194.86
396D-P 10-Aug-99 3194.98
396D-P 10-Sep-99 3195.92
396D-P 13-Oct-99 3197.8
396D-P 1-Nov-99 3194.82
396D-P 4-Dec-99 3194.76
396D-P 4-Jan-00 3194.71
396D-P 3-Feb-00 3194.57
396D-P 2-Mar-00 3194.61
396D-P 7-Apr-00 3194.61
396D-P 13-May-00 3195.07
396D-P 15-Jul-00 3194.68
396D-P 7-Aug-00 3194.85
396D-P 7-Sep-00 3194.23
396D-P 8-Oct-00 3195.13
396D-P 1-Dec-00 3195.31
396D-P 16-Jun-05 3193.65
396D-P 13-Oct-05 3194.45
396D-P 22-Nov-05 3193.64
396D-P 4-May-06 3194.5
396D-P 10-Jun-06 3194.47
396D-P 6-Oct-06 3192.87
396D-P 5-May-07 3193.17
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396D-P 1-Oct-07 3194.55
396D-P 30-May-08 3194.52
396D-P 22-Oct-08 3194.6
396D-P 5-May-09 3194.23
396D-P 7-Oct-09 3193.53
396D-P 4-May-10 3194.99
396D-P 5-May-10 3194.9
396D-P 5-Oct-10 3193.36
396D-P 7-Apr-11 3194
396D-P 2-May-11 3194.02
396D-P 3-Oct-11 3195.13
396D-P 10-May-12 3194.56
396D-P 3-Oct-12 3195.5
396D-P 28-Feb-13 3193.88
396D-P 2-Apr-13 3194.54
396D-P 2-May-13 3193.62
396D-P 3-Jun-13 3194.56
396D-P 9-Jul-13 3194.85
396D-P 6-Aug-13 3194.89
396D-P 4-Sep-13 3194.6
396D-P 2-Oct-13 3193.76
396D-P 6-Nov-13 3193.95
396D-P 4-Dec-13 3194.47
396D-P 7-Jan-14 3194.44
396D-P 4-Feb-14 3194.41
396D-P 4-Mar-14 3194.65
396D-P 2-Apr-14 3194.72
396D-P 5-May-14 3194.82
396D-P 3-Jun-14 3194.95
396D-P 9-Jul-14 3194.49
396D-P 5-Aug-14 3194.37
396D-P 8-Oct-14 3194.45
396D-P 7-Jan-15 3193.03
396D-P 3-Feb-15 3194.18
396D-P 5-Mar-15 3194.19
396D-P 7-Apr-15 3194.3
396D-P 4-May-15 3194.36
396D-P 2-Jun-15 3194.35
396D-P 6-Jul-15 3193.92
396D-P 5-Aug-15 3193.95
396D-P 3-Sep-15 3194.02
396D-P 8-Oct-15 3193.65
396D-P 5-Nov-15 3193.54
396D-P 3-Dec-15 3193.64
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397D 26-Oct-99 3142.26
397D 2-Feb-00 3142.36
397D 3-May-00 3142.48
397D 16-Oct-00 3141.61
397D 2-Apr-01 3142.56
397D 11-Oct-01 3141.56
397D 10-May-02 3141.91
397D 7-May-03 3142.06
397D 9-Oct-03 3141.06
397D 11-May-04 3141.5
397D 10-Nov-04 3140.8
397D 5-May-05 3141.15
397D 15-Jun-05 3141.36
397D 17-Oct-05 3141.11
397D 4-May-06 3140.96
397D 6-Oct-06 3140.35
397D 3-Nov-06 3140.38
397D 3-May-07 3141.26
397D 2-Oct-07 3141.13
397D 30-May-08 3141.12
397D 22-Oct-08 3140.35
397D 5-May-09 3140.71
397D 7-Oct-09 3139.8
397D 4-May-10 3140.75
397D 18-May-10 3140.8
397D 5-Oct-10 3139.86
397D 6-Apr-11 3141.8
397D 2-May-11 3141.55
397D 3-Oct-11 3142.13
397D 10-May-12 3142.2
397D 3-Oct-12 3141.31
397D 1-May-13 3141.69
397D 1-Oct-13 3141.87
397D 2-May-14 3143.41
397D 4-May-15 3143.66
397D 7-Oct-15 3142.81
398D 26-Oct-99 3193.93
398D 2-Feb-00 3193.93
398D 3-May-00 3194.13
398D 16-Oct-00 3194.23
398D 26-Apr-01 3194.35
398D 11-Oct-01 3194.26
398D 10-May-02 3194.67
398D 10-Oct-02 3194.83
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398D 14-May-03 3194.8
398D 9-Oct-03 3194.98
398D 11-May-04 3195.03
398D 10-Nov-04 3194.63
398D 5-May-05 3195.13
398D 15-Jun-05 3195.03
398D 17-Oct-05 3195.13
398D 4-May-06 3194.88
398D 6-Oct-06 3195.1
398D 3-May-07 3195.23
398D 2-Oct-07 3194.88
398D 30-May-08 3194.84
398D 22-Oct-08 3194.6
398D 5-May-09 3195.45
398D 7-Oct-09 3195.4
398D 4-May-10 3195.57
398D 18-May-10 3195.83
398D 5-Oct-10 3195.4
398D 6-Apr-11 3195.66
398D 2-May-11 3195.32
398D 3-Oct-11 3195.55
398D 10-May-12 3195.4
398D 3-Oct-12 3195.39
398D 1-May-13 3195.36
398D 1-Oct-13 3195.7
398D 2-May-14 3195.83
398D 4-May-15 3195.95
398D 7-Oct-15 3195.91
399D 26-Oct-99 3162.1
399D 2-Feb-00 3162.1
399D 3-May-00 3162.33
399D 16-Oct-00 3162.23
399D 2-Apr-01 3162.79
399D 11-Oct-01 3162.85
399D 10-May-02 3162.59
399D 7-May-03 3162.85
399D 9-Oct-03 3162.91
399D 11-May-04 3166.02
399D 10-Nov-04 3162.23
399D 5-May-05 3162.85
399D 15-Jun-05 3162.9
399D 17-Oct-05 3162.94
399D 4-May-06 3162.4
399D 6-Oct-06 3162.92
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399D 3-Nov-06 3162.9
399D 3-May-07 3163.55
399D 2-Oct-07 3163.09
399D 30-May-08 3163.12
399D 22-Oct-08 3162.65
399D 5-May-09 3163.29
399D 7-Oct-09 3162.87
399D 4-May-10 3163.27
399D 18-May-10 3163.3
399D 5-Oct-10 3162.78
399D 6-Apr-11 3163.34
399D 2-May-11 3162.72
399D 3-Oct-11 3163.14
399D 10-May-12 3163.12
399D 3-Oct-12 3163.14
399D 1-May-13 3163.1
399D 1-Oct-13 3163.76
399D 2-May-14 3164
399D 4-May-15 3164.26
399D 7-Oct-15 3164.16
900D 26-Oct-99 3139.17
900D 2-Feb-00 3139.12
900D 3-May-00 3139.22
900D 2-Apr-01 3139.38
900D 10-May-02 3138.82
900D 9-Jul-02 3138.26
900D 21-Apr-03 3138.97
900D 11-May-04 3138.47
900D 5-May-05 3138.09
900D 15-Jun-05 3138.37
900D 4-May-06 3138.07
900D 6-Oct-06 3137.22
900D 3-May-07 3138.27
900D 2-Oct-07 3138.11
900D 5-May-09 3138.25
900D 4-May-10 3138.27
900D 18-May-10 3138.31
900D 6-Apr-11 3139.28
900D 10-May-12 3139.6
900D 1-May-13 3139.1
900D 1-Oct-13 3139.17
900D 2-May-14 3140.76
900D 4-May-15 3141.14
900D 7-Oct-15 3140.11
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901D 27-Oct-99 3192.47
901D 2-Feb-00 3192.73
901D 3-May-00 3192.95
901D 2-Apr-01 3193.43
901D 10-May-02 3193.24
901D 9-Jul-02 3192.89
901D 21-Apr-03 3193.26
901D 6-May-04 3193.38
901D 5-May-05 3193.69
901D 15-Jun-05 3193.58
901D 4-May-06 3193.09
901D 6-Oct-06 3193.54
901D 3-May-07 3193.93
901D 2-Oct-07 3193.39
901D 5-May-09 3193.69
901D 4-May-10 3193.48
901D 18-May-10 3193.62
901D 6-Apr-11 3193.33
901D 10-May-12 3193.07
901D 1-May-13 3193
901D 1-Oct-13 3193.48
901D 2-May-14 3193.51
901D 4-May-15 3193.7
902D 26-Oct-99 3207.54
902D 2-Feb-00 3207.54
902D 3-May-00 3207.74
902D 2-Apr-01 3208.16
902D 23-May-01 3207.74
902D 11-Oct-01 3208.21
902D 12-May-02 3207.77
902D 9-Jul-02 3207.64
902D 3-Dec-02 3207.54
902D 7-May-03 3207.91
902D 6-May-04 3207.71
902D 13-Jul-04 3207.58
902D 5-May-05 3207.52
902D 17-Jun-05 3206.54
902D 13-Apr-06 3205.49
902D 4-May-06 3205.24
902D 13-Jun-06 3204.52
902D 6-Oct-06 3204.61
902D 3-May-07 3205.01
902D 5-Jun-07 3204.88
902D 14-Oct-07 3204.47
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902D 2-Jun-08 3204.58
902D 5-May-09 3205
902D 15-Mar-10 3200.81
902D 6-Apr-10 3200.83
902D 4-May-10 3200.71
902D 23-May-10 3203.14
902D 1-Jun-10 3201.17
902D 6-Jul-10 3200.32
902D 1-Sep-10 3200.54
902D 5-Oct-10 3200.24
902D 2-Nov-10 3200.18
902D 6-Dec-10 3204.08
902D 4-Jan-11 3200.38
902D 1-Feb-11 3199.43
902D 7-Mar-11 3201.46
902D 6-Apr-11 3203.69
902D 2-May-11 3199.8
902D 5-Jul-11 3202.22
902D 1-Aug-11 3203.76
902D 1-Sep-11 3204.7
902D 3-Oct-11 3200.67
902D 7-Nov-11 3199.81
902D 5-Dec-11 3201.66
902D 9-Jan-12 3203.82
902D 6-Feb-12 3200.71
902D 8-Mar-12 3199.63
902D 4-Apr-12 3201.37
902D 11-May-12 3204.42
902D 1-Jun-12 3204.74
902D 6-Aug-12 3204.07
902D 3-Sep-12 3203.94
902D 3-Oct-12 3203.1
902D 7-Nov-12 3203.13
902D 6-Dec-12 3204.82
902D 6-Jan-13 3205.38
902D 4-Feb-13 3205.57
902D 1-Mar-13 3205.36
902D 2-Apr-13 3205.53
902D 1-May-13 3204.19
902D 3-Jun-13 3205.02
902D 8-Jul-13 3205.39
902D 6-Aug-13 3204.7
902D 4-Sep-13 3204.43
902D 1-Oct-13 3204.75
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902D 5-Nov-13 3205.26
902D 3-Dec-13 3205.16
902D 7-Jan-14 3205.21
902D 4-Feb-14 3204.85
902D 4-Mar-14 3205.41
902D 2-Apr-14 3205.19
902D 2-May-14 3202.23
902D 3-Jun-14 3203.79
902D 1-Jul-14 3202.83
902D 5-Aug-14 3204.21
902D 7-Oct-14 3205.61
902D 5-Jan-15 3203.28
902D 3-Feb-15 3203.04
902D 5-Mar-15 3203.32
902D 7-Apr-15 3204.92
902D 4-May-15 3204.55
902D 2-Jun-15 3201.54
902D 6-Jul-15 3200.7
902D 5-Aug-15 3202.97
902D 3-Sep-15 3203.79
902D 7-Oct-15 3203.76
902D 5-Nov-15 3203.87
902D 3-Dec-15 3203.25
903D 31-Oct-99 3222.59
903D 2-Feb-00 3222.54
903D 3-May-00 3222.83
903D 2-Apr-01 3223.24
903D 7-May-02 3223.15
903D 9-Jul-02 3222.57
903D 7-May-03 3222.71
903D 6-May-04 3222.24
903D 13-Jul-04 3222.18
903D 5-May-05 3222.19
903D 17-Jun-05 3222.31
903D 13-Apr-06 3221.54
903D 4-May-06 3221.13
903D 13-Jun-06 3221.29
903D 6-Oct-06 3221.28
903D 3-May-07 3221.48
903D 10-Oct-07 3220.78
903D 16-May-08 3220.36
903D 5-May-09 3220.91
903D 4-May-10 3220.08
903D 18-May-10 3220.41
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903D 6-Apr-11 3219.41
903D 2-May-11 3218.76
903D 10-May-12 3219
903D 1-May-13 3219.2
903D 1-Oct-13 3217.34
903D 5-May-14 3218.52
903D 4-May-15 3199.18
903D 7-Oct-15 3213.31
904D 13-Oct-99 3167.73
904D 1-Nov-99 3165.58
904D 4-Dec-99 3165.62
904D 4-Jan-00 3165.8
904D 2-Feb-00 3165.74
904D 2-Mar-00 3165.78
904D 27-Apr-00 3165.77
904D 13-May-00 3165.49
904D 10-Jun-00 3166.92
904D 15-Jul-00 3165.9
904D 7-Aug-00 3165.67
904D 7-Sep-00 3166.72
904D 23-Oct-00 3165.95
904D 16-Nov-00 3166.62
904D 1-Dec-00 3166.65
904D 22-May-01 3167.7
904D 8-May-02 3166.81
904D 16-Apr-03 3166.22
904D 21-Oct-03 3166.34
904D 5-May-04 3165.85
904D 1-Jul-04 3165.75
904D 8-Dec-04 3165.55
904D 24-Oct-05 3165.2
904D 4-May-06 3166.63
904D 6-Oct-06 3163.07
904D 3-Nov-06 3162.5
904D 3-May-07 3162.5
904D 14-Oct-07 3163.3
904D 12-Feb-08 3163.37
904D 30-May-08 3163.24
904D 7-Oct-08 3163.3
904D 5-May-09 3163.37
904D 7-Oct-09 3163.24
904D 8-Oct-09 3163.33
904D 4-May-10 3163.32
904D 5-May-10 3163.33
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904D 5-Oct-10 3163.42
904D 7-Apr-11 3164.06
904D 2-May-11 3163.99
904D 3-Oct-11 3164.85
904D 10-May-12 3164.89
904D 3-Oct-12 3164.53
904D 1-Mar-13 3164.98
904D 2-Apr-13 3165.16
904D 1-May-13 3164.57
904D 3-Jun-13 3164.59
904D 9-Jul-13 3164.8
904D 6-Aug-13 3164.8
904D 4-Sep-13 3164.75
904D 1-Oct-13 3164.86
904D 5-Nov-13 3165.32
904D 3-Dec-13 3165.55
904D 7-Jan-14 3165.94
904D 4-Feb-14 3165.66
904D 4-Mar-14 3166.17
904D 2-Apr-14 3166.42
904D 5-May-14 3166.55
904D 3-Jun-14 3166.11
904D 1-Jul-14 3164.99
904D 5-Aug-14 3165.08
904D 7-Oct-14 3165.42
904D 7-Jan-15 3162.89
904D 3-Feb-15 3164.79
904D 5-Mar-15 3164.91
904D 7-Apr-15 3165
904D 4-May-15 3164.91
904D 2-Jun-15 3174.79
904D 6-Jul-15 3164.69
904D 5-Aug-15 3165.12
904D 3-Sep-15 3164.84
904D 8-Oct-15 3164.89
904D 5-Nov-15 3164.98
904D 3-Dec-15 3183.71
905D 13-Oct-99 3165.75
905D 1-Nov-99 3159.5
905D 4-Dec-99 3161.27
905D 4-Jan-00 3162.64
905D 2-Feb-00 3161.55
905D 2-Mar-00 3161.86
905D 7-Apr-00 3161.98
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905D 3-May-00 3162.07
905D 10-Jun-00 3164.5
905D 15-Jul-00 3163.15
905D 7-Aug-00 3162.99
905D 7-Sep-00 3164.28
905D 8-Oct-00 3163.95
905D 16-Nov-00 3165.09
905D 1-Dec-00 3164.95
905D 2-Apr-01 3165.29
905D 8-May-02 3164.9
905D 10-Jul-02 3164.3
905D 7-May-03 3163.29
905D 5-May-04 3159.98
905D 7-Jun-05 3163.35
905D 4-May-06 3160.95
905D 6-Oct-06 3158.67
905D 3-May-07 3159.95
905D 14-Oct-07 3160.02
905D 18-Oct-07 3160
905D 12-Feb-08 3160.73
906D 13-Oct-99
906D 1-Nov-99
906D 4-Dec-99
906D 4-Jan-00
906D 2-Feb-00
906D 2-Mar-00
906D 7-Apr-00
906D 3-May-00
906D 10-Jun-00
906D 15-Jul-00
906D 7-Aug-00
906D 7-Sep-00
906D 8-Oct-00
906D 16-Nov-00
906D 1-Dec-00
906D 2-Apr-01
906D 8-May-02
906D 10-Jul-02
906D 7-May-03
906D 5-May-04
906D 7-Jun-05 3164.37
906D 13-Apr-06 3162.76
906D 4-May-06 3162.67
907D 13-Oct-99 3170.35
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907D 1-Nov-99 3169.87
907D 4-Dec-99 3169.51
907D 4-Jan-00 3169.82
907D 2-Feb-00 3169.92
907D 2-Mar-00 3170.12
907D 7-Apr-00 3170.14
907D 16-May-00 3170.32
907D 10-Jun-00 3170.13
907D 15-Jul-00 3170.22
907D 7-Aug-00 3169.53
907D 7-Sep-00 3169.71
907D 23-Oct-00 3170.26
907D 16-Nov-00 3170.33
907D 1-Dec-00 3170.43
907D 22-May-01 3170.97
907D 17-Oct-01 3170.19
907D 16-Jun-03 3170.94
907D 21-Oct-03 3170.14
907D 14-Jul-04 3167.01
907D 27-Oct-04 3167.97
907D 3-Jun-05 3169.37
907D 24-Oct-05 3169.67
907D 4-May-06 3169.21
907D 6-Oct-06 3167.57
907D 3-May-07 3168.27
907D 1-Oct-07 3168.44
907D 30-May-08 3166.47
907D 15-Oct-08 3167.34
907D 5-May-09 3167.47
907D 7-Oct-09 3167.49
907D 8-Oct-09 3167.54
907D 4-May-10 3168.11
907D 10-May-10 3167.9
907D 5-Oct-10 3167.76
907D 7-Apr-11 3168.41
907D 2-May-11 3168.22
907D 10-May-12 3168.52
907D 3-Oct-12 3168.02
907D 1-Mar-13 3168.5
907D 2-Apr-13 3168.33
907D 1-May-13 3168.12
907D 3-Jun-13 3168.58
907D 9-Jul-13 3168.9
907D 6-Aug-13 3168.75
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907D 4-Sep-13 3168.54
907D 2-Oct-13 3168.7
907D 6-Nov-13 3168.58
907D 4-Dec-13 3168.93
907D 7-Jan-14 3169.11
907D 4-Feb-14 3168.76
907D 4-Mar-14 3169.2
907D 2-Apr-14 3168.97
907D 5-May-14 3168.91
907D 3-Jun-14 3168.98
907D 9-Jul-14 3168.37
907D 5-Aug-14 3168.35
907D 8-Oct-14 3168.68
907D 7-Jan-15 3166.44
907D 3-Feb-15 3168.35
907D 5-Mar-15 3168.25
907D 7-Apr-15 3168.13
907D 4-May-15 3168.03
907D 2-Jun-15 3163.98
907D 6-Jul-15 3168.15
907D 5-Aug-15 3168.49
907D 3-Sep-15 3168.15
907D 8-Oct-15 3168.04
907D 5-Nov-15 3167.88
907D 3-Dec-15 3167.57
908A 24-Sep-99 3167.53
908A 20-Jun-00 3167.77
908A 15-May-01 3167.53
908A 17-Apr-03 3167.48
908A 8-Oct-03 3166.48
908A 2-Jun-04 3166.17
908A 14-Jun-05 3167.75
908A 4-May-06 3166.78
908A 15-Jun-06 3166.28
908A 5-Oct-06 3165.41
908A 19-May-08 3166.65
908A 5-May-09 3166.65
908A 10-May-10 3166.1
908A 17-May-10 3166.6
908A 6-Apr-11 3166.83
908A 11-May-12 3165.58
908A 1-Mar-13 3165.75
908A 2-Apr-13 3165.41
908A 2-May-13 3165.89
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908A 4-Jun-13 3167.48
908A 9-Jul-13 3166.78
908A 6-Aug-13 3166.36
908A 4-Sep-13 3165.92
908A 2-Oct-13 3165.98
908A 6-Nov-13 3166.34
908A 6-May-14 3167.6
908A 3-Jun-14 3168.15
908A 9-Jul-14 3167.51
908A 5-Aug-14 3166.73
908A 8-Oct-14 3167.14
908A 7-Jan-15
908A 3-Feb-15 3166.4
908A 5-Mar-15 3166.23
908A 7-Apr-15 3166.5
908A 5-May-15 3166.37
908A 2-Jun-15 3166.52
908A 6-Jul-15 3166.27
908A 5-Aug-15 3165.76
908A 3-Sep-15 3165.25
908A 8-Oct-15 3165.38
908A 5-Nov-15 3165.38
908A 9-Dec-15 3165.46
909A 24-Sep-99 3170.36
909A 22-Jun-00 3171.1
909A 11-Oct-00 3170.47
909A 15-May-01 3170.95
909A 10-Oct-01 3170.31
909A 9-Oct-02 3170.31
909A 17-Apr-03 3171.21
909A 8-Oct-03 3169.78
909A 2-Jun-04 3169.81
909A 28-Oct-04 3169.11
909A 14-Jun-05 3171.41
909A 24-Oct-05 3170.46
909A 4-May-06 3170.76
909A 15-Jun-06 3170.18
909A 5-Oct-06 3169.21
909A 10-Oct-07 3170.18
909A 19-May-08 3170.56
909A 30-May-08 3171.71
909A 30-Sep-08 3170.28
909A 5-May-09 3170.33
909A 7-Oct-09 3169.49
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909A 5-May-10 3170.23
909A 17-May-10 3170.26
909A 5-Oct-10 3169.32
909A 6-Apr-11 3170.35
909A 2-May-11 3170.44
909A 4-Oct-11 3170.13
909A 11-May-12 3169.35
909A 1-Mar-13 3169.3
909A 2-Apr-13 3169.07
909A 2-May-13 3169.5
909A 4-Jun-13 3171.56
909A 9-Jul-13 3170.5
909A 6-Aug-13 3169.95
909A 4-Sep-13 3169.42
909A 2-Oct-13 3169.4
909A 6-Nov-13 3169.76
909A 4-Mar-14 3170.16
909A 2-Apr-14 3171.23
909A 6-May-14 3171.11
909A 3-Jun-14 3171.56
909A 9-Jul-14 3170.93
909A 5-Aug-14 3170.17
909A 8-Oct-14 3170.6
909A 7-Jan-15
909A 3-Feb-15 3170.08
909A 5-Mar-15 3169.93
909A 7-Apr-15 3170.07
909A 5-May-15 3169.96
909A 2-Jun-15 3170.07
909A 6-Jul-15 3169.74
909A 5-Aug-15 3169.26
909A 3-Sep-15 3169.01
909A 8-Oct-15 3168.84
909A 5-Nov-15 3168.8
909A 9-Dec-15 3168.84
910A 24-Sep-99 3164.33
910A 28-Aug-01 3164.35
910A 6-Feb-02 3164.18
910A 11-Mar-02 3164.28
910A 9-Apr-02 3164.37
910A 10-May-02 3164.76
910A 11-Jun-02 3164.68
910A 21-Jun-02 3164.74
910A 25-Jun-02 3164.73
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910A 28-Jun-02 3164.78
910A 30-Jun-02 3164.89
910A 6-Jul-02 3164.53
910A 14-Jul-02 3164.03
910A 21-Jul-02 3164.18
910A 27-Jul-02 3163.27
910A 3-Aug-02 3163.03
910A 11-Aug-02 3163.97
910A 18-Aug-02 3162.34
910A 25-Aug-02 3163.91
910A 1-Sep-02 3162.71
910A 16-Sep-02 3159.92
910A 29-Sep-02 3164.37
910A 12-Oct-02 3164.28
910A 27-Oct-02 3164.31
910A 2-Nov-02 3161.61
910A 16-Nov-02 3160.98
910A 30-Nov-02 3159.54
910A 14-Dec-02 3164.1
910A 27-Dec-02 3164.14
910A 12-Jan-03 3161.27
910A 9-Feb-03 3156.28
910A 1-Mar-03 3160.78
910A 20-Apr-03 3162.74
910A 26-Apr-03 3163.08
910A 1-May-03 3161.53
910A 8-May-03 3162.66
910A 17-May-03 3163.07
910A 24-May-03 3162.88
910A 31-May-03 3162.58
910A 5-Jun-03 3162.64
910A 16-Jun-03 3163.05
910A 21-Jun-03 3162.67
910A 30-Jun-03 3162.97
910A 7-Jul-03 3162.38
910A 15-Jul-03 3162.27
910A 21-Jul-03 3162.05
910A 28-Jul-03 3161.82
910A 5-Aug-03 3161.67
910A 17-Aug-03 3158.35
910A 30-Aug-03 3160.23
910A 6-Sep-03 3159.48
910A 20-Sep-03 3159.94
910A 4-Oct-03 3159.98
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910A 11-Oct-03 3160.42
910A 25-Oct-03 3160.27
910A 3-Nov-03 3160.59
910A 9-Nov-03 3160.72
910A 15-Nov-03 3160.55
910A 21-Feb-04 3157.16
910A 27-Feb-04 3162.68
910A 8-Mar-04 3162.4
910A 15-Mar-04 3162.03
910A 22-Mar-04 3161.53
910A 29-Mar-04 3161.54
910A 8-Apr-04 3161.56
910A 15-Apr-04 3157.16
910A 29-Apr-04 3156.7
910A 10-May-04 3162.52
910A 25-May-04 3162.8
910A 26-Jul-04 3162.63
910A 22-Sep-04 3156.48
910A 7-Oct-04 3156.48
910A 23-Oct-04 3156.48
910A 8-Nov-04 3156.48
910A 24-Nov-04 3156.48
910A 10-Dec-04 3156.48
910A 24-Dec-04 3156.48
910A 10-Jan-05 3156.48
910A 25-Jan-05 3156.48
910A 4-Feb-05 3156.48
910A 8-Mar-05 3156.9
910A 30-Mar-05 3149.18
910A 15-Apr-05 3149.18
910A 18-May-05 3149.18
910A 30-Jun-05 3164.43
910A 20-Jul-05 3164.43
910A 25-Aug-05 3164.43
910A 12-Sep-05 3164.43
910A 7-Oct-05 3164.43
910A 11-Nov-05 3164.43
910A 28-Dec-05 3159.28
910A 24-Jan-06 3159.9
910A 3-Feb-06 3156.96
910A 8-Feb-06 3159.4
910A 8-Mar-06 3159.57
910A 18-Mar-06 3159.57
910A 21-Mar-06 3157.8
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910A 13-Apr-06 3161.5
910A 16-May-06 3159.61
910A 10-Jun-06 3156.48
910A 26-Jul-06 3161.6
910A 28-Aug-06 3161.35
910A 13-Sep-06 3161.18
910A 18-Sep-06 3161.2
910A 24-Sep-06 3161.48
910A 2-Oct-06 3161.57
910A 10-Oct-06 3161.58
910A 17-Oct-06 3160.27
910A 3-Nov-06 3160.13
910A 14-Nov-06 3160.13
910A 27-Nov-06 3160.13
910A 7-Dec-06 3160.13
910A 12-Dec-06 3160.16
910A 26-Dec-06 3160.13
910A 3-Nov-09 3155.77
911D 11-Oct-99 3165.8
911D 27-Oct-99 3142.36
911D 10-Jan-01 3163.26
911D 23-Jan-01 3163.39
911D 16-Feb-01 3163.66
911D 1-Mar-01 3163.72
911D 15-Mar-01 3164.11
911D 30-Mar-01 3163.71
911D 14-Apr-01 3164.01
911D 19-Apr-01 3166.83
911D 10-May-01 3166.66
911D 25-May-01 3142.49
911D 10-Jun-01 3142.46
911D 24-Jun-01 3143.44
911D 13-Jul-01 3145.73
911D 2-Aug-01 3141.86
911D 23-Aug-01 3141.36
911D 6-Sep-01 3140.46
911D 11-Oct-01 3141.36
911D 2-Nov-01 3141.99
911D 9-Nov-01 3142.51
911D 16-Nov-01 3143.71
911D 29-Nov-01 3141.76
911D 7-Dec-01 3142.64
911D 20-Dec-01 3151.06
911D 4-Jan-02 3157.94
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911D 10-Jan-02 3159.71
911D 16-Jan-02 3160.39
911D 22-Jan-02 3161.04
911D 30-Jan-02 3161.02
911D 5-Feb-02 3161.14
911D 13-Feb-02 3161.69
911D 20-Feb-02 3161.37
911D 27-Feb-02 3160.48
911D 12-Mar-02 3165.84
911D 24-Mar-02 3159.77
911D 31-Mar-02 3160.72
911D 6-Apr-02 3160.08
911D 13-Apr-02 3161.16
911D 21-Apr-02 3161.86
911D 28-Apr-02 3162.28
911D 4-May-02 3163.09
911D 10-May-02 3163.92
911D 19-May-02 3166.54
911D 25-May-02 3167.02
911D 3-Jun-02 3167.86
911D 8-Jun-02 3167.76
911D 15-Jun-02 3167.77
911D 21-Jun-02 3167.76
911D 30-Jun-02 3167.76
911D 6-Jul-02 3167.82
911D 14-Jul-02 3168.16
911D 21-Jul-02 3167.96
911D 27-Jul-02 3167.93
911D 3-Aug-02 3167.74
911D 11-Aug-02 3167.82
911D 18-Aug-02 3167.74
911D 25-Aug-02 3167.76
911D 1-Sep-02 3167.72
911D 29-Sep-02 3167.81
911D 13-Oct-02 3167.66
911D 27-Oct-02 3167.79
911D 2-Nov-02 3167.76
911D 17-Nov-02 3167.57
911D 30-Nov-02 3142.66
911D 14-Dec-02 3142.7
911D 27-Dec-02 3142.41
911D 12-Jan-03 3142.66
911D 9-Feb-03 3142.16
911D 1-Mar-03 3141.26
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911D 20-Apr-03 3142.06
911D 26-Apr-03 3141.99
911D 2-May-03 3142.58
911D 12-May-03 3142.08
911D 17-May-03 3141.96
911D 24-May-03 3141.76
911D 31-May-03 3141.91
911D 5-Jun-03 3141.96
911D 16-Jun-03 3142.36
911D 21-Jun-03 3142.15
911D 30-Jun-03 3142.29
911D 7-Jul-03 3144.89
911D 16-Jul-03 3151.01
911D 21-Jul-03 3153.6
911D 28-Jul-03 3156.5
911D 5-Aug-03 3158.51
911D 17-Aug-03 3165.91
911D 30-Aug-03 3158.55
911D 6-Sep-03 3158.46
911D 20-Sep-03 3158.76
911D 4-Oct-03 3160.66
911D 11-Oct-03 3160.81
911D 25-Oct-03 3160.56
911D 3-Nov-03 3160.65
911D 10-Nov-03 3161.03
911D 15-Nov-03 3160.94
911D 11-Dec-03 3162.04
911D 9-Jan-04 3161.94
911D 4-Feb-04 3163.62
911D 21-Feb-04 3166.24
911D 27-Feb-04 3166.61
911D 8-Mar-04 3165.71
911D 16-Mar-04 3165.51
911D 14-Apr-04 3143.06
911D 29-Apr-04 3141.36
911D 11-May-04 3141.26
911D 26-May-04 3141.41
911D 7-Jun-04 3141.44
911D 21-Jun-04 3142.3
911D 6-Jul-04 3141.41
911D 24-Jul-04 3164.76
911D 21-Aug-04 3167.81
911D 1-Sep-04 3165.81
911D 21-Sep-04 3141.46
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911D 7-Oct-04 3140.41
911D 23-Oct-04 3140.96
911D 8-Nov-04 3141.11
911D 24-Nov-04 3140.26
911D 10-Dec-04 3141.01
911D 24-Dec-04 3140.4
911D 10-Jan-05 3140.66
911D 25-Jan-05 3140.51
911D 4-Feb-05 3142.01
911D 8-Mar-05 3143.24
911D 30-Mar-05 3153.04
911D 15-Apr-05 3157.62
911D 18-May-05 3162.03
911D 30-Jun-05 3162.32
911D 19-Jul-05 3162.31
911D 25-Aug-05 3161.9
911D 12-Sep-05 3163.21
911D 7-Oct-05 3167.79
911D 11-Nov-05 3163.46
911D 28-Dec-05 3163.24
911D 20-Jan-06 3142.05
911D 25-Jan-06 3141.21
911D 3-Feb-06 3141.49
911D 8-Feb-06 3140.91
911D 27-Feb-06 3141.51
911D 8-Mar-06 3140.65
911D 14-Mar-06 3140.6
911D 21-Mar-06 3141.46
911D 28-Apr-06 3140.6
911D 15-May-06 3141.78
911D 10-Jun-06 3148.42
911D 21-Jun-06 3146.56
911D 27-Jun-06 3140.76
911D 26-Jul-06 3163.4
911D 22-Aug-06 3138.78
911D 13-Sep-06 3140.3
911D 18-Sep-06 3140.41
911D 19-Sep-06 3140.31
911D 24-Sep-06 3140.21
911D 2-Oct-06 3140.31
911D 10-Oct-06 3140.35
911D 17-Oct-06 3140.21
911D 20-Oct-06 3141.48
911D 3-Nov-06 3140.99
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911D 14-Nov-06 3143.28
911D 22-Nov-06 3140.9
911D 7-Dec-06 3146.67
911D 12-Dec-06 3140.94
911D 19-Dec-06 3140.37
912D 13-Oct-99 3164.81
912D 1-Nov-99 3163.12
912D 4-Dec-99 3163.3
912D 4-Jan-00 3163.78
912D 2-Feb-00 3163.18
912D 2-Mar-00 3163.3
912D 27-Apr-00 3163.35
912D 13-May-00 3163.4
912D 10-Jun-00 3164.51
912D 15-Jul-00 3163.95
912D 7-Aug-00 3163.71
912D 7-Sep-00 3164.16
912D 23-Oct-00 3164.22
912D 16-Nov-00 3164.59
912D 1-Dec-00 3164.58
912D 22-May-01 3164.67
912D 17-Oct-01 3163.85
912D 15-Oct-02 3164.3
912D 16-Apr-03 3164.1
912D 21-Oct-03 3163.47
912D 1-Jul-04 3162.3
912D 28-Oct-04 3161.43
912D 7-Jun-05 3163.55
912D 24-Oct-05 3163.2
912D 4-May-06 3162.25
912D 6-Oct-06 3160.74
912D 3-May-07 3162
912D 14-Oct-07 3161.55
912D 18-Oct-07 3161.5
912D 12-Feb-08 3161.8
912D 30-May-08 3162.64
912D 7-Oct-08 3162.17
912D 5-May-09 3162.24
912D 7-Oct-09 3161.61
912D 8-Oct-09 3161.76
912D 4-May-10 3161.98
912D 5-May-10 3161.94
912D 5-Oct-10 3161.46
912D 7-Apr-11 3162.43
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912D 2-May-11 3162.59
912D 3-Oct-11 3162.71
912D 10-May-12 3160.79
912D 3-Oct-12 3159.79
912D 1-Mar-13 3160.5
912D 2-Apr-13 3160.24
912D 1-May-13 3160.25
912D 3-Jun-13 3161.48
912D 9-Jul-13 3161.3
912D 6-Aug-13 3161.53
912D 4-Sep-13 3161.18
912D 1-Oct-13 3161.31
912D 5-Nov-13 3161.75
912D 7-Jan-14 3161.85
912D 4-Feb-14 3161.42
912D 4-Mar-14 3161.85
912D 2-Apr-14 3162.45
912D 5-May-14 3162.71
912D 3-Jun-14 3162.9
912D 1-Jul-14 3162.16
912D 5-Aug-14 3161.63
912D 7-Oct-14 3161.9
912D 7-Jan-15 3159.7
912D 3-Feb-15 3161.61
912D 5-Mar-15 3161.4
912D 7-Apr-15 3161.89
912D 4-May-15 3161.29
912D 2-Jun-15 3161.17
912D 6-Jul-15 3161.11
912D 5-Aug-15 3160.92
912D 3-Sep-15 3160.69
912D 8-Oct-15 3160.69
912D 5-Nov-15 3160.82
912D 3-Dec-15 3160.55
913A 27-Oct-99 3161.77
913A 17-May-00 3161.5
913A 15-May-01 3161.78
913A 9-Oct-02 3161.58
913A 17-Apr-03 3161.8
913A 8-Oct-03 3160.8
913A 8-Apr-04 3156.28
913A 15-Apr-04 3156.58
913A 29-Apr-04 3156.38
913A 10-May-04 3157.08
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913A 25-May-04 3157.38
913A 3-Jun-04 3157.28
913A 9-Jun-04 3157.28
913A 17-Jun-04 3159.08
913A 24-Jun-04 3158.93
913A 30-Jun-04 3157.13
913A 14-Jul-04 3157.18
913A 20-Jul-04 3167.18
913A 2-Aug-04 3157.18
913A 10-Aug-04 3158.24
913A 17-Aug-04 3161.32
913A 30-Aug-04 3160.62
913A 31-Aug-04 3158.8
913A 1-Sep-04 3158.78
913A 8-Sep-04 3161.36
913A 22-Sep-04 3161.28
913A 25-Sep-04 3161.28
913A 1-Oct-04 3159.28
913A 2-Oct-04 3159.48
913A 4-Oct-04 3159.33
913A 14-Oct-04 3159.05
913A 27-Oct-04 3159.05
913A 9-Nov-04 3159.05
913A 24-Nov-04 3158.92
913A 10-Dec-04 3158.78
913A 24-Dec-04 3159.03
913A 10-Jan-05 3158.88
913A 25-Jan-05 3159.28
913A 4-Feb-05 3159.08
913A 8-Mar-05 3158.67
913A 30-Mar-05 3160.87
913A 15-Apr-05 3159.61
913A 18-May-05 3161.35
913A 30-Jun-05 3161.2
913A 20-Jul-05 3167.63
913A 25-Aug-05 3167.63
913A 12-Sep-05 3167.63
913A 7-Oct-05 3167.63
913A 11-Nov-05 3167.63
913A 28-Dec-05 3161.84
913A 24-Jan-06 3161.79
913A 3-Feb-06 3161.92
913A 8-Feb-06 3161.95
913A 25-Feb-06 3161.83
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913A 8-Mar-06 3162.05
913A 18-Mar-06 3161.87
913A 21-Mar-06 3160.88
913A 13-Apr-06 3160.77
913A 16-May-06 3160.7
913A 10-Jun-06 3159.75
913A 26-Jul-06 3158.64
913A 28-Aug-06 3158.19
913A 13-Sep-06 3157.97
913A 18-Sep-06 3157.99
913A 24-Sep-06 3158.36
913A 25-Sep-06 3158.36
913A 2-Oct-06 3158.47
913A 10-Oct-06 3158.49
913A 17-Oct-06 3158.48
913A 3-Nov-06 3158.75
913A 14-Nov-06 3158.59
913A 27-Nov-06 3158.6
913A 7-Dec-06 3158.93
913A 12-Dec-06 3158.91
913A 26-Dec-06 3158.72
913A 20-Nov-08 3162.08
913A 6-May-09 3162.15
913A 7-Oct-09 3161.56
913A 3-Nov-09 3161.46
913A 1-Dec-09 3161.2
913A 10-Jan-10 3161.6
913A 2-Feb-10 3162.02
913A 3-Mar-10 3162.64
913A 6-Apr-10 3161.81
913A 5-May-10 3161.9
913A 17-May-10 3161.91
913A 1-Jun-10 3162.34
913A 6-Jul-10 3162
913A 1-Sep-10 3161.58
913A 5-Oct-10 3161.23
913A 2-Nov-10 3161.15
913A 6-Dec-10 3161.1
913A 4-Jan-11 3161.26
913A 7-Mar-11 3157.2
913A 6-Apr-11 3162.26
913A 2-May-11 3162.45
913A 2-Jun-11 3164.81
913A 6-Jul-11 3163.81
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913A 1-Aug-11 3163.66
913A 2-Sep-11 3162.77
913A 4-Oct-11 3162.3
913A 7-Nov-11 3162.27
913A 5-Dec-11 3162.01
913A 9-Jan-12 3161.85
913A 7-Feb-12 3161.53
913A 2-Mar-12 3161.29
913A 5-Apr-12 3161.2
913A 11-May-12 3160.96
913A 1-Jun-12 3161.01
913A 5-Jul-12 3160.55
913A 7-Aug-12 3160.46
913A 4-Sep-12 3159.71
913A 3-Oct-12 3159.64
913A 6-Dec-12 3155.84
913A 7-Jan-13 3156.22
914D 26-Jan-00 3186.55
914D 17-Jan-02 3185.24
914D 13-May-02 3185.3
914D 17-Jun-05 3186.04
914D 5-Jun-06 3185.34
914D 10-May-10 3183.38
914D 20-May-10 3182.74
914D 10-Apr-11 3182.79
914D 10-May-12 3183.24
914D 2-May-13 3182.59
914D 1-Oct-13 3182.77
914D 5-May-14 3185.12
914D 5-May-15 3184.27
914D 8-Oct-15 3183.5
915A 12-Feb-01 3140.74
915A 5-Mar-01 3141.19
915A 2-Apr-01 3141.01
915A 9-May-01 3140.59
915A 11-Jun-01 3140.43
915A 3-Jul-01 3140.59
915A 2-Aug-01 3140.03
915A 5-Sep-01 3139.56
915A 8-Oct-01 3140.09
915A 5-Nov-01 3140.49
915A 4-Dec-01 3140.62
915A 7-Jan-02 3140.64
915A 6-Feb-02 3140.69
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915A 11-Mar-02 3140.73
915A 9-Apr-02 3140.86
915A 8-May-02 3140.5
915A 10-Jul-02 3140.02
915A 5-Aug-02 3139.66
915A 10-Sep-02 3140.06
915A 1-Oct-02 3140.17
915A 3-Dec-02 3140.62
915A 7-Jan-03 3140.76
915A 5-Mar-03 3140.94
915A 17-Apr-03 3140.95
915A 7-May-03 3141.23
915A 4-Jun-03 3140.93
915A 7-Jul-03 3140.29
915A 7-Aug-03 3139.58
915A 6-Oct-03 3140.16
915A 3-Dec-03 3140.59
915A 8-Jan-04 3140.62
915A 2-Feb-04 3140.73
915A 1-Mar-04 3140.99
915A 5-May-04 3139.56
915A 2-Jun-04 3139.24
915A 8-Jul-04 3139.53
915A 5-Aug-04 3138.79
915A 6-Oct-04 3139.59
915A 7-Dec-04 3139.31
915A 10-Jan-05 3139.13
915A 3-Mar-05 3139.38
915A 2-May-05 3139.96
915A 7-Jul-05 3140.13
915A 1-Aug-05 3139.46
915A 19-Oct-05 3140.59
915A 8-Dec-05 3140.09
915A 10-Jan-06 3140.29
915A 9-Feb-06 3140.06
915A 7-Mar-06 3140.26
915A 13-Apr-06 3140.64
915A 4-May-06 3140.26
915A 10-Jun-06 3139.74
915A 4-Jul-06 3139.41
915A 9-Aug-06 3138.56
915A 5-Sep-06 3138.41
915A 5-Oct-06 3139.36
915A 3-Nov-06 3139.79
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915A 6-Dec-06 3139.84
915A 3-Jan-07 3140.04
915A 8-Feb-07 3139.91
915A 8-Mar-07 3140.34
915A 3-Apr-07 3140.99
915A 3-May-07 3140.51
915A 5-Jun-07 3140.58
915A 9-Jul-07 3139.73
915A 8-Aug-07 3139.13
915A 5-Sep-07 3139.23
915A 9-Oct-07 3139.64
915A 6-Nov-07 3139.81
915A 4-Dec-07 3139.84
915A 8-Jan-08 3139.74
915A 8-Feb-08 3139.76
915A 8-Feb-08 3136.26
915A 1-Mar-08 3140.21
915A 8-Apr-08 3139.91
915A 6-May-08 3139.96
915A 13-May-08 3139.89
915A 3-Jun-08 3140.37
915A 12-Jul-08 3139.31
915A 6-Aug-08 3139.26
915A 4-Sep-08 3139.29
915A 30-Sep-08 3139.49
915A 3-Oct-08 3139.47
915A 4-Nov-08 3140.53
915A 10-Dec-08 3140.58
915A 8-Jan-09 3140.73
915A 4-Feb-09 3140.23
915A 8-Mar-09 3140.34
915A 6-Apr-09 3140.37
915A 30-Apr-09 3140.62
915A 5-May-09 3140.25
915A 7-Jul-09 3138.44
915A 7-Aug-09 3139.88
915A 1-Sep-09 3139.42
915A 7-Oct-09 3139.91
915A 3-Nov-09 3139.92
915A 1-Dec-09 3139.88
915A 4-Jan-10 3139.78
915A 2-Feb-10 3139.78
915A 3-Mar-10 3140.29
915A 6-Apr-10 3140.14
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915A 5-May-10 3140.47
915A 1-Jun-10 3140.52
915A 6-Jul-10 3140.19
915A 1-Sep-10 3139.68
915A 5-Oct-10 3139.71
915A 2-Nov-10 3139.92
915A 6-Dec-10 3140.14
915A 4-Jan-11 3141.01
915A 1-Feb-11 3140.62
915A 7-Mar-11 3140.54
915A 6-Apr-11 3140.74
915A 2-May-11 3140.92
915A 2-Jun-11 3141.68
915A 6-Jul-11 3140.56
915A 1-Aug-11 3140.46
915A 2-Sep-11 3140.08
915A 4-Oct-11 3140.56
915A 7-Nov-11 3140.91
915A 5-Dec-11 3140.44
915A 9-Jan-12 3140.29
915A 7-Feb-12 3140.44
915A 9-Mar-12 3140.55
915A 5-Apr-12 3140.45
915A 11-May-12 3140.61
915A 1-Jun-12 3140.47
915A 5-Jul-12 3140.04
915A 7-Aug-12 3139.88
915A 4-Sep-12 3139.56
915A 3-Oct-12 3139.43
915A 7-Nov-12 3139.61
915A 7-Dec-12 3140.18
915A 6-Jan-13 3140.17
915A 4-Feb-13 3140.35
915A 1-Mar-13 3140.4
915A 2-Apr-13 3140.41
915A 2-May-13 3140.42
915A 4-Jun-13 3141.34
915A 9-Jul-13 3140.12
915A 6-Aug-13 3140.23
915A 4-Sep-13 3140.05
915A 2-Oct-13 3140.77
915A 6-Nov-13 3141.04
915A 4-Dec-13 3141.19
915A 7-Jan-14 3140.62
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915A 5-Feb-14 3140.39
915A 4-Mar-14 3140.5
915A 2-Apr-14 3140.95
915A 6-May-14 3140.51
915A 3-Jun-14 3140.46
915A 9-Jul-14 3139.86
915A 5-Aug-14 3138.24
915A 8-Oct-14 3140.29
915A 7-Jan-15 3138.83
915A 3-Feb-15 3139.82
915A 5-Mar-15 3140.37
915A 7-Apr-15 3140.4
915A 5-May-15 3140.27
915A 2-Jun-15 3140.71
915A 6-Jul-15 3139.83
915A 5-Aug-15 3139.35
915A 3-Sep-15 3139.31
915A 8-Oct-15 3139.78
915A 5-Nov-15 3140.17
915A 9-Dec-15 3140.32
916A 12-Feb-01 3153.47
916A 5-Mar-01 3153.76
916A 5-Apr-01 3153.74
916A 9-May-01 3153.42
916A 11-Jun-01 3153.39
916A 3-Jul-01 3153.89
916A 7-Aug-01 3153.39
916A 4-Sep-01 3153.09
916A 8-Oct-01 3153.32
916A 5-Nov-01 3153.39
916A 4-Dec-01 3153.36
916A 7-Jan-02 3153.39
916A 6-Feb-02 3153.42
916A 11-Mar-02 3153.49
916A 9-Apr-02 3153.62
916A 10-Jul-02 3153.32
916A 5-Aug-02 3153.09
916A 10-Sep-02 3153.49
916A 1-Oct-02 3153.36
916A 4-Dec-02 3153.36
916A 7-Jan-03 3153.52
916A 5-Mar-03 3153.47
916A 7-May-03 3153.89
916A 4-Jun-03 3153.89
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916A 7-Jul-03 3153.52
916A 7-Aug-03 3152.84
916A 6-Oct-03 3153.09
916A 3-Dec-03 3153.27
916A 3-Feb-04 3153.72
916A 1-Mar-04 3153.97
916A 7-Mar-04 3154.18
916A 23-Mar-04 3153.18
916A 8-Apr-04 3153.08
916A 15-Apr-04 3151.58
916A 29-Apr-04 3145.68
916A 20-May-04 3148.53
916A 25-May-04 3148.53
916A 3-Jun-04 3148.53
916A 9-Jun-04 3148.53
916A 17-Jun-04 3148.53
916A 24-Jun-04 3148.53
916A 30-Jun-04 3148.53
916A 14-Jul-04 3152.96
916A 20-Jul-04 3149.49
916A 2-Aug-04 3149.1
916A 10-Aug-04 3149.1
916A 17-Aug-04 3149.09
916A 24-Aug-04 3149.03
916A 1-Sep-04 3149
916A 8-Sep-04 3149.28
916A 25-Sep-04 3149.75
916A 14-Oct-04 3149.51
916A 27-Oct-04 3149.62
916A 9-Nov-04 3149.79
916A 24-Nov-04 3149.59
916A 10-Dec-04 3149.42
916A 24-Dec-04 3149.29
916A 27-Dec-04 3149.31
916A 10-Jan-05 3149.15
916A 25-Jan-05 3149.51
916A 4-Feb-05 3149.43
916A 1-Mar-05 3149.43
916A 1-Apr-05 3149.43
916A 1-May-05 3149.43
916A 30-Jun-05 3151.34
916A 24-Aug-05 3149.76
916A 8-Sep-05 3149.8
916A 14-Sep-05 3149.93
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916A 7-Oct-05 3150.19
916A 18-Oct-05 3150.48
916A 26-Oct-05 3150.33
916A 29-Nov-05 3150.36
916A 28-Dec-05 3151.37
916A 24-Jan-06 3152.5
916A 27-Jan-06 3151.06
916A 3-Feb-06 3150.98
916A 25-Feb-06 3150.98
916A 8-Mar-06 3151.11
916A 18-Mar-06 3150.96
916A 21-Mar-06 3150.96
916A 21-Apr-06 3148.05
916A 10-Jun-06 3148.11
916A 30-Jul-06 3148.07
916A 28-Aug-06 3148.64
916A 25-Sep-06 3148.63
916A 20-Oct-06 3148.62
916A 3-Nov-06 3148.62
916A 14-Nov-06 3148.62
916A 27-Nov-06 3148.6
916A 9-Dec-06 3148.6
916A 12-Dec-06 3148.6
916A 27-Dec-06 3148.6
917A 6-Feb-01 3173.22
917A 5-Mar-01 3173.5
917A 5-Apr-01 3173.33
917A 9-May-01 3172.76
917A 11-Jun-01 3172.46
917A 3-Jul-01 3173.26
917A 7-Aug-01 3172.51
917A 4-Sep-01 3171.91
917A 8-Oct-01 3171.96
917A 5-Nov-01 3172.22
917A 4-Dec-01 3172.13
917A 7-Jan-02 3172.33
917A 6-Feb-02 3172.78
917A 11-Mar-02 3172.51
917A 9-Apr-02 3172.51
917A 25-Jun-02 3172.22
917A 10-Jul-02 3171.83
917A 5-Aug-02 3171.93
917A 10-Sep-02 3171.83
917A 1-Oct-02 3172.06
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917A 4-Dec-02 3172.2
917A 7-Jan-03 3172.5
917A 5-Mar-03 3172.96
917A 7-May-03 3172.89
917A 4-Jun-03 3172.55
917A 7-Jul-03 3171.81
917A 7-Aug-03 3171.78
917A 6-Oct-03 3172.16
917A 3-Dec-03 3173.06
917A 3-Feb-04 3173.36
917A 1-Mar-04 3172.13
917A 6-May-04 3172.1
917A 8-Jul-04 3171.53
917A 5-Aug-04 3171.26
917A 6-Oct-04 3171.33
917A 7-Dec-04 3171.2
917A 10-Jan-05 3171.26
917A 3-Mar-05 3173.21
917A 31-May-05 3173.13
917A 7-Jul-05 3172.46
917A 1-Aug-05 3172.36
917A 26-Oct-05 3172.26
917A 8-Dec-05 3172.63
917A 10-Jan-06 3172.3
917A 10-Feb-06 3172.5
917A 2-Mar-06 3173.3
917A 13-Apr-06 3172.96
917A 4-May-06 3172.48
917A 10-Jun-06 3172.03
917A 4-Jul-06 3171.26
917A 9-Aug-06 3170.93
917A 5-Sep-06 3171.46
917A 5-Oct-06 3171.83
917A 3-Nov-06 3171.83
917A 6-Dec-06 3171.83
917A 3-Jan-07 3172.35
917A 8-Feb-07 3172.4
917A 8-Mar-07 3172.81
917A 3-May-07 3173.26
917A 5-Jun-07 3174.31
917A 9-Jul-07 3173.56
917A 8-Aug-07 3172.73
917A 4-Sep-07 3172.43
917A 14-Oct-07 3172.22
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917A 6-Nov-07 3172.32
917A 4-Dec-07 3172.23
917A 8-Jan-08 3172.71
917A 5-Feb-08 3172.53
917A 1-Mar-08 3173.25
917A 8-Apr-08 3172.66
917A 6-May-08 3173.02
917A 13-May-08 3173.03
917A 31-May-08 3173.93
917A 12-Jul-08 3173.02
917A 6-Aug-08 3172.64
917A 4-Sep-08 3172.36
917A 7-Oct-08 3172.38
917A 4-Nov-08 3172.7
917A 2-Dec-08 3172.75
917A 8-Jan-09 3173.43
917A 4-Feb-09 3173.3
917A 8-Mar-09 3173.09
917A 9-Apr-09 3172.99
917A 18-Apr-09 3172.93
917A 5-May-09 3172.89
917A 7-Jul-09 3171.34
917A 10-Aug-09 3172.1
917A 1-Sep-09 3171.69
917A 7-Oct-09 3171.84
917A 3-Nov-09 3171.97
917A 2-Dec-09 3171.81
917A 12-Jan-10 3172.58
917A 8-Feb-10 3172.92
917A 9-Mar-10 3173.22
917A 6-Apr-10 3172.48
917A 27-Apr-10 3172.53
917A 5-May-10 3172.8
917A 1-Jun-10 3173.24
917A 6-Jul-10 3172.76
917A 7-Sep-10 3172.06
917A 5-Oct-10 3171.75
917A 2-Nov-10 3171.71
917A 6-Dec-10 3171.71
917A 4-Jan-11 3172.28
917A 1-Feb-11 3173.23
917A 7-Mar-11 3173.21
917A 10-Apr-11 3172.86
917A 2-May-11 3173.08
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917A 2-Jun-11 3176.35
917A 6-Jul-11 3174.31
917A 2-Aug-11 3173.69
917A 2-Sep-11 3172.84
917A 4-Oct-11 3172.45
917A 7-Nov-11 3172.41
917A 5-Dec-11 3172.34
917A 9-Jan-12 3172.34
917A 7-Feb-12 3172.19
917A 9-Mar-12 3172.19
917A 5-Apr-12 3172.1
917A 11-May-12 3172.13
917A 1-Jun-12 3172.13
917A 5-Jul-12 3171.44
917A 7-Aug-12 3171.18
917A 4-Sep-12 3171.42
917A 3-Oct-12 3171.32
917A 7-Nov-12 3171.47
917A 7-Dec-12 3171.19
917A 7-Jan-13 3171.57
917A 4-Feb-13 3172.09
917A 1-Mar-13 3172.07
917A 2-Apr-13 3171.89
917A 2-May-13 3172.39
917A 4-Jun-13 3174.8
917A 9-Jul-13 3173.04
917A 6-Aug-13 3172.38
917A 4-Sep-13 3171.85
917A 2-Oct-13 3171.9
917A 6-Nov-13 3172.31
917A 4-Dec-13 3172.47
917A 7-Jan-14 3172.86
917A 5-Feb-14 3172.86
917A 4-Mar-14 3172.91
917A 2-Apr-14 3173.46
917A 6-May-14 3173.39
917A 3-Jun-14 3173.66
917A 9-Jul-14 3173.13
917A 5-Aug-14 3171.13
917A 8-Oct-14 3172.95
917A 7-Jan-15 3170.93
917A 3-Feb-15 3172.58
917A 5-Mar-15 3172.63
917A 7-Apr-15 3172.68
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917A 5-May-15 3172.47
917A 2-Jun-15 3172.56
917A 6-Jul-15 3172.18
917A 5-Aug-15 3171.67
917A 3-Sep-15 3171.41
917A 8-Oct-15 3171.26
917A 5-Nov-15 3171.32
917A 9-Dec-15 3171.43
918A 12-Feb-01 3162.32
918A 5-Mar-01 3162.52
918A 5-Apr-01 3162.67
918A 9-May-01 3162.45
918A 11-Jun-01 3162.49
918A 3-Jul-01 3163.06
918A 7-Aug-01 3162.62
918A 4-Sep-01 3162.19
918A 8-Oct-01 3162.22
918A 5-Nov-01 3162.35
918A 4-Dec-01 3162.22
918A 7-Jan-02 3162.27
918A 6-Feb-02 3162.24
918A 11-Mar-02 3162.32
918A 9-Apr-02 3162.46
918A 25-Jun-02 3162.39
918A 10-Jul-02 3162.16
918A 5-Aug-02 3162.39
918A 10-Sep-02 3162.27
918A 1-Oct-02 3162.02
918A 4-Dec-02 3162.28
918A 7-Jan-03 3162.92
918A 7-May-03 3162.77
918A 4-Jun-03 3162.67
918A 7-Jul-03 3161.89
918A 7-Aug-03 3161.79
918A 6-Oct-03 3161.97
918A 3-Dec-03 3162.26
918A 10-Mar-04 3161.07
918A 5-May-04 3161.22
918A 2-Jun-04 3161.59
918A 8-Jul-04 3160.84
918A 5-Aug-04 3160.79
918A 6-Oct-04 3160.39
918A 7-Dec-04 3160.39
918A 10-Jan-05 3160.26
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918A 3-Mar-05 3161.51
918A 2-May-05 3162.75
918A 7-Jul-05 3161.92
918A 1-Aug-05 3162.14
918A 19-Oct-05 3161.81
918A 10-Jan-06 3161.52
918A 9-Feb-06 3161.72
918A 7-Mar-06 3162.29
918A 13-Apr-06 3161.75
918A 4-May-06 3161.41
918A 10-Jun-06 3160.99
918A 4-Jul-06 3160.22
918A 9-Aug-06 3159.71
918A 5-Sep-06 3160.52
918A 5-Oct-06 3160.64
918A 3-Nov-06 3160.69
918A 6-Dec-06 3160.69
918A 3-Jan-07 3161.08
918A 8-Mar-07 3161.52
918A 3-Apr-07 3161.99
918A 3-May-07 3162.02
918A 5-Jun-07 3163.16
918A 9-Jul-07 3162.56
918A 8-Aug-07 3161.82
918A 5-Sep-07 3161.56
918A 9-Oct-07 3161.36
918A 6-Nov-07 3161.27
918A 4-Dec-07 3161.19
918A 8-Jan-08 3161.47
918A 8-Feb-08 3161.21
918A 1-Mar-08 3162.62
918A 8-Apr-08 3161.75
918A 6-May-08 3162.05
918A 13-May-08 3161.99
918A 3-Jun-08 3162.54
918A 12-Jul-08 3162.65
918A 6-Aug-08 3162.17
918A 4-Sep-08 3161.89
918A 30-Sep-08 3161.7
918A 7-Oct-08 3161.86
918A 4-Nov-08 3162.26
918A 10-Dec-08 3162.12
918A 4-Feb-09 3162.99
918A 8-Mar-09 3162.57
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918A 9-Apr-09 3162.34
918A 5-May-09 3162.28
918A 6-May-09 3162.36
918A 7-Jul-09 3160.93
918A 7-Aug-09 3162.1
918A 1-Sep-09 3161.61
918A 18-Sep-09 3161.56
918A 7-Oct-09 3162.1
918A 3-Nov-09 3161.71
918A 1-Dec-09 3161.42
918A 4-Jan-10 3161.87
918A 3-Mar-10 3163.13
918A 6-Apr-10 3162.01
918A 5-May-10 3162.16
918A 17-May-10 3162.14
918A 1-Jun-10 3162.55
918A 6-Jul-10 3162.19
918A 1-Sep-10 3161.83
918A 5-Oct-10 3161.43
918A 2-Nov-10 3161.34
918A 6-Dec-10 3161.34
918A 14-Feb-11 3163.3
918A 6-Apr-11 3162.42
918A 2-May-11 3162.62
918A 2-Jun-11 3164.81
918A 6-Jul-11 3163.58
918A 2-Aug-11 3163.3
918A 2-Sep-11 3162.76
918A 4-Oct-11 3162.36
918A 7-Nov-11 3162.27
918A 5-Dec-11 3162.14
918A 9-Jan-12 3162.04
918A 7-Feb-12 3161.82
918A 2-Mar-12 3161.58
918A 5-Apr-12 3161.54
918A 11-May-12 3161.36
918A 1-Jun-12 3161.43
918A 5-Jul-12 3161.04
918A 7-Aug-12 3160.93
918A 4-Sep-12 3160.9
918A 3-Oct-12 3159.92
918A 7-Nov-12 3159.97
918A 7-Jan-13 3160.83
918A 1-Mar-13 3161.57
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918A 2-Apr-13 3161.05
918A 2-May-13 3161.51
918A 4-Jun-13 3163.23
918A 9-Jul-13 3162.38
918A 6-Aug-13 3162.2
918A 4-Sep-13 3161.81
918A 2-Oct-13 3162.01
918A 6-Nov-13 3162.32
918A 8-Apr-14 3163.34
918A 6-May-14 3162.92
918A 3-Jun-14 3163.05
918A 9-Jul-14 3161.35
918A 5-Aug-14 3160.85
918A 8-Oct-14 3161.2
918A 7-Jan-15
918A 3-Feb-15
918A 5-Mar-15 3162.12
918A 7-Apr-15 3162.21
918A 5-May-15 3162.07
918A 2-Jun-15 3162.17
918A 6-Jul-15 3162
918A 5-Aug-15 3161.58
918A 3-Sep-15 3161.34
918A 8-Oct-15 3161.3
918A 5-Nov-15 3161.32
918A 9-Dec-15 3161.34
919D 12-Feb-01 3147.87
919D 5-Mar-01 3148.15
919D 5-Apr-01 3148.04
919D 9-May-01 3147.86
919D 11-Jun-01 3147.86
919D 3-Jul-01 3148.26
919D 7-Aug-01 3147.79
919D 4-Sep-01 3147.59
919D 8-Oct-01 3147.89
919D 5-Nov-01 3147.99
919D 4-Dec-01 3147.96
919D 7-Jan-02 3147.86
919D 6-Feb-02 3148.02
919D 11-Mar-02 3147.96
919D 9-Apr-02 3148.04
919D 10-Jul-02 3147.73
919D 5-Aug-02 3147.69
919D 10-Sep-02 3147.99
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919D 1-Oct-02 3147.93
919D 4-Dec-02 3147.79
919D 7-Jan-03 3147.82
919D 5-Mar-03 3147.76
919D 7-May-03 3147.99
919D 4-Jun-03 3147.96
919D 7-Jul-03 3147.75
919D 7-Aug-03 3147.49
919D 6-Oct-03 3147.69
919D 3-Dec-03 3147.82
919D 10-Mar-04 3148.06
919D 5-May-04 3147.56
919D 2-Jun-04 3147.49
919D 8-Jul-04 3147.79
919D 5-Aug-04 3147.44
919D 6-Oct-04 3147.61
919D 13-Dec-04 3147.53
919D 10-Jan-05 3147.51
919D 3-Mar-05 3147.52
919D 2-May-05 3148.07
919D 7-Jul-05 3148.31
919D 1-Aug-05 3147.81
919D 19-Oct-05 3148.17
919D 8-Dec-05 3147.99
919D 10-Jan-06 3148.12
919D 9-Feb-06 3147.92
919D 7-Mar-06 3148.02
919D 13-Apr-06 3148.32
919D 4-May-06 3148.12
919D 10-Jun-06 3147.82
919D 4-Jul-06 3147.44
919D 9-Aug-06 3147.12
919D 5-Sep-06 3146.95
919D 5-Oct-06 3147.55
919D 3-Nov-06 3147.62
919D 3-Jan-07 3147.44
919D 8-Mar-07 3147.57
919D 3-Apr-07 3147.82
919D 3-May-07 3147.79
919D 5-Jun-07 3148.44
919D 9-Jul-07 3148.02
919D 8-Aug-07 3147.56
919D 5-Sep-07 3147.57
919D 9-Oct-07 3147.66
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919D 6-Nov-07 3147.71
919D 4-Dec-07 3147.61
919D 8-Jan-08 3147.55
919D 8-Feb-08 3147.54
919D 1-Mar-08 3147.97
919D 8-Apr-08 3147.6
919D 6-May-08 3147.8
919D 13-May-08 3147.76
919D 3-Jun-08 3148.26
919D 12-Jul-08 3148.35
919D 6-Aug-08 3147.92
919D 4-Sep-08 3147.78
919D 30-Sep-08 3147.79
919D 7-Oct-08 3147.91
919D 4-Nov-08 3148.02
919D 10-Dec-08 3147.87
919D 4-Feb-09 3148.02
919D 8-Mar-09 3147.98
919D 9-Apr-09 3147.96
919D 5-May-09 3147.79
919D 6-May-09 3147.86
919D 7-Jul-09 3146.69
919D 7-Aug-09 3147.94
919D 1-Sep-09 3147.64
919D 7-Oct-09 3147.96
919D 3-Nov-09 3147.78
919D 1-Dec-09 3147.64
919D 3-Mar-10 3148.01
919D 6-Apr-10 3147.75
919D 5-May-10 3147.88
919D 17-May-10 3147.82
919D 1-Jun-10 3148.01
919D 6-Jul-10 3147.86
919D 1-Sep-10 3147.82
919D 5-Oct-10 3147.59
919D 2-Nov-10 3147.64
919D 6-Dec-10 3147.64
919D 7-Mar-11 3147.84
919D 6-Apr-11 3148.02
919D 2-May-11 3148.21
919D 2-Jun-11 3146.47
919D 6-Jul-11 3148.37
919D 2-Aug-11 3148.22
919D 2-Sep-11 3147.97
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919D 4-Oct-11 3148.19
919D 7-Nov-11 3148.09
919D 5-Dec-11 3148.04
919D 9-Jan-12 3148.01
919D 7-Feb-12 3148.01
919D 9-Mar-12 3148.02
919D 5-Apr-12 3147.9
919D 11-May-12 3147.81
919D 1-Jun-12 3147.88
919D 5-Jul-12 3147.56
919D 7-Aug-12 3147.45
919D 4-Sep-12 3147.63
919D 3-Oct-12 3147.58
919D 7-Nov-12 3147.66
919D 7-Jan-13 3147.67
919D 1-Mar-13 3147.81
919D 2-Apr-13 3147.76
919D 2-May-13 3147.93
919D 4-Jun-13 3148.87
919D 9-Jul-13 3148.22
919D 6-Aug-13 3148.06
919D 4-Sep-13 3147.93
919D 2-Oct-13 3148.15
919D 6-Nov-13 3148.12
919D 8-Apr-14 3148.47
919D 6-May-14 3148.1
919D 3-Jun-14 3148.1
919D 9-Jul-14 3147.87
919D 5-Aug-14 3146.41
919D 8-Oct-14 3146.5
919D 7-Jan-15
919D 5-Mar-15 3147.59
919D 7-Apr-15 3147.67
919D 5-May-15 3147.59
919D 2-Jun-15 3147.67
919D 6-Jul-15 3147.52
919D 5-Aug-15 3147.43
919D 3-Sep-15 3147.4
919D 8-Oct-15 3147.53
919D 5-Nov-15 3147.63
919D 9-Dec-15 3147.58
920A 4-Oct-00 3244.74
920A 13-May-02 3245.14
920A 13-May-03 3245.04
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920A 8-Jun-05 3242.11
920A 8-Jun-06 3242.74
920A 18-Oct-06 3241.24
920A 3-Jan-07 3240.56
920A 22-Oct-07 3242.91
920A 2-Oct-08 3242.34
920A 9-May-09 3242.31
920A 7-Oct-09 3242.93
920A 4-May-10 3241.51
920A 11-May-10 3241.38
920A 5-Oct-10 3240.87
920A 6-Apr-11 3239.95
920A 2-May-11 3239.48
920A 3-Oct-11 3241.39
920A 11-May-12 3240.96
920A 3-Oct-12 3238.96
920A 2-May-13 3238.43
920A 6-May-14 3236.84
920A 4-May-15 3236.11
920A 7-Oct-15 3235.65
921A 4-Oct-00 3234.69
921A 13-May-02 3233.22
921A 12-May-03 3232.91
921A 8-Jun-05 3229.55
921A 8-Jun-06 3230.45
921A 18-Oct-06 3229.79
921A 3-Jan-07 3229.91
921A 22-Oct-07 3231.75
921A 30-Sep-08 3231.09
921A 2-May-09 3230.45
921A 6-Oct-09 3229.92
921A 7-Oct-09 3229.69
921A 21-Apr-10 3229.82
921A 5-May-10 3229.6
921A 5-Oct-10 3228.7
921A 6-Apr-11 3225.37
921A 2-May-11 3224.95
921A 3-Oct-11 3226.92
921A 11-May-12 3224.94
921A 3-Oct-12 3224.05
921A 2-May-13 3222.65
921A 2-Oct-13 3222.9
921A 2-May-14 3222.9
921A 4-May-15 3221.95
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921A 7-Oct-15 3220.94
922A 4-Oct-00 3234.9
922A 13-May-02 3233.49
922A 12-May-03 3233.13
922A 8-Jun-05 3229.46
922A 8-Jun-06 3230.36
922A 27-Oct-06 3229.54
922A 3-Jan-07 3229.89
922A 22-Oct-07 3231.68
922A 30-Sep-08 3231.04
922A 2-May-09 3230.51
922A 6-Oct-09 3229.95
922A 7-Oct-09 3229.74
922A 21-Apr-10 3229.76
922A 5-May-10 3229.24
922A 5-Oct-10 3228.67
923A 4-Oct-00 3222.15
923A 13-May-02 3220.43
923A 12-May-03 3220.1
923A 8-Jun-05 3218.85
923A 8-Jun-06 3219.38
923A 18-Oct-06 3218.78
923A 3-Jan-07 3218.78
923A 22-Oct-07 3220.92
923A 30-Sep-08 3219.75
923A 2-May-09 3219.18
923A 6-Oct-09 3218.73
923A 7-Oct-09 3218.44
923A 21-Apr-10 3218.53
923A 5-May-10 3218.05
923A 5-Oct-10 3217.45
923A 7-Apr-11 3217.61
923A 2-May-11 3216.88
923A 3-Oct-11 3218.76
923A 11-May-12 3216.85
923A 3-Oct-12 3216.04
923A 1-Mar-13 3215.49
923A 2-Apr-13 3215.53
923A 2-May-13 3214.79
923A 3-Jun-13 3215.35
923A 9-Jul-13 3215.16
923A 6-Aug-13 3215.34
923A 4-Sep-13 3215.24
923A 2-Oct-13 3215.25
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923A 6-Nov-13 3215.2
923A 8-Oct-14 3214.93
923A 3-Feb-15 3214.5
923A 5-Mar-15
923A 7-Apr-15 3214.37
923A 4-May-15 3214.24
923A 2-Jun-15 3213.88
923A 6-Jul-15 3213.9
923A 5-Aug-15 3214.05
923A 3-Sep-15 3213.87
923A 7-Oct-15 3213.62
923A 5-Nov-15 3213.53
923A 9-Dec-15 3213.85
924A 4-Oct-00 3224.88
924A 16-Nov-01 3195.71
924A 28-Nov-01 3196.56
924A 7-Dec-01 3196.91
924A 20-Dec-01 3197.41
924A 3-Jan-02 3198.71
924A 10-Jan-02 3198.44
924A 15-Jan-02 3198.44
924A 22-Jan-02 3198.29
924A 30-Jan-02 3196.84
924A 4-Feb-02 3199.01
924A 20-Feb-02 3196.11
924A 27-Feb-02 3212.96
924A 24-Mar-02 3197.5
924A 31-Mar-02 3198.06
924A 6-Apr-02 3196.38
924A 13-Apr-02 3197.11
924A 21-Apr-02 3198.11
924A 28-Apr-02 3196.92
924A 4-May-02 3196.96
924A 10-May-02 3197.97
924A 19-May-02 3197.2
924A 25-May-02 3198.62
924A 3-Jun-02 3198.16
924A 8-Jun-02 3198.51
924A 15-Jun-02 3195.92
924A 21-Jun-02 3197.16
924A 30-Jun-02 3198.75
924A 6-Jul-02 3197.31
924A 14-Jul-02 3197.7
924A 21-Jul-02 3198.46
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924A 27-Jul-02 3197.81
924A 3-Aug-02 3197.55
924A 11-Aug-02 3198.64
924A 18-Aug-02 3198.51
924A 25-Aug-02 3197.26
924A 1-Sep-02 3196.49
924A 29-Sep-02 3197.56
924A 12-Oct-02 3197.05
924A 27-Oct-02 3195.65
924A 2-Nov-02 3198.31
924A 17-Nov-02 3194.92
924A 30-Nov-02 3198.82
924A 14-Dec-02 3198.08
924A 27-Dec-02 3198.02
924A 12-Jan-03 3198.06
924A 9-Feb-03 3194.06
924A 1-Mar-03 3197.86
924A 20-Apr-03 3196.92
924A 26-Apr-03 3198.51
924A 1-May-03 3197.78
924A 9-May-03 3224.82
924A 17-May-03 3193.04
924A 24-May-03 3195.42
924A 31-May-03 3196.13
924A 5-Jun-03 3195.4
924A 16-Jun-03 3198.03
924A 21-Jun-03 3197.15
924A 30-Jun-03 3196.3
924A 7-Jul-03 3194.25
924A 16-Jul-03 3198.12
924A 21-Jul-03 3197.61
924A 28-Jul-03 3196.15
924A 6-Aug-03 3196.11
924A 17-Aug-03 3194.35
924A 30-Aug-03 3193.76
924A 6-Sep-03 3196.86
924A 20-Sep-03 3192.85
924A 4-Oct-03 3195.75
924A 11-Oct-03 3191.16
924A 25-Oct-03 3196.26
924A 3-Nov-03 3195.05
924A 10-Nov-03 3191.91
924A 15-Nov-03 3190.32
924A 4-Feb-04 3191.34
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924A 27-Feb-04 3194.26
924A 8-Mar-04 3197.3
924A 16-Mar-04 3194.31
924A 23-Mar-04 3193.81
924A 31-Mar-04 3192.58
924A 7-Apr-04 3191.76
924A 14-Apr-04 3191.26
924A 29-Apr-04 3192.56
924A 11-May-04 3194.24
924A 26-May-04 3196.39
924A 7-Jun-04 3191.63
924A 21-Jun-04 3195.79
924A 6-Jul-04 3194.7
924A 24-Jul-04 3193.41
924A 5-Aug-04 3195.36
924A 21-Aug-04 3195.84
924A 1-Sep-04 3196.03
924A 21-Sep-04 3196.26
924A 7-Oct-04 3192.01
924A 23-Oct-04 3194.71
924A 8-Nov-04 3194.71
924A 24-Nov-04 3195.08
924A 10-Dec-04 3192.56
924A 24-Dec-04 3194.92
924A 10-Jan-05 3195.76
924A 25-Jan-05 3190.72
924A 4-Feb-05 3196.61
924A 8-Mar-05 3194
924A 30-Mar-05 3196.25
924A 14-Apr-05 3194.1
924A 18-May-05 3196.21
924A 30-Jun-05 3193.81
924A 19-Jul-05 3194.24
924A 25-Aug-05 3194.49
924A 12-Sep-05 3198.76
924A 7-Oct-05 3197.46
924A 11-Nov-05 3196.7
924A 28-Dec-05 3195.48
924A 25-Jan-06 3220.67
924A 31-Jan-06 3220.84
924A 1-Feb-06 3221.16
924A 8-Feb-06 3220.69
924A 6-Mar-06 3195.66
924A 14-Mar-06 3192.46
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924A 21-Mar-06 3191.14
924A 25-Apr-06 3195.09
924A 12-May-06 3190.19
924A 12-Jun-06 3195.65
924A 27-Jun-06 3196.09
924A 25-Jul-06 3191.87
924A 25-Aug-06 3191.55
924A 14-Sep-06 3193
924A 10-Oct-06 3195.24
924A 3-Nov-06 3194.04
924A 13-Nov-06 3194.39
924A 22-Nov-06 3195.3
924A 7-Dec-06 3194.2
924A 12-Dec-06 3191.29
924A 19-Dec-06 3193.96
924A 29-Dec-06 3191.35
926S 6-Aug-01 3282.84
926S 5-Sep-01 3282.55
926S 8-Oct-01 3282
926S 5-Nov-01 3281.84
926S 5-Dec-01 3282.24
926S 7-Jan-02 3283.62
926S 7-Mar-02 3284.64
926S 9-Apr-02 3284.11
926S 10-May-02 3283.84
926S 9-Jul-02 3282.72
926S 5-Aug-02 3282.39
926S 28-Aug-02 3281.75
926S 1-Oct-02 3281.47
926S 3-Dec-02 3283.47
926S 7-Jan-03 3283.97
926S 5-Mar-03 3285.14
926S 17-Apr-03 3284.67
926S 12-Jun-03 3283.84
926S 7-Jul-03 3283.33
926S 7-Aug-03 3282.37
926S 1-Oct-03 3280.71
926S 3-Dec-03 3281.24
926S 2-Feb-04 3283.14
926S 1-Mar-04 3283.27
926S 6-May-04 3283.04
926S 3-Jun-04 3282.67
926S 8-Jul-04 3282.42
926S 5-Aug-04 3282.22
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926S 6-Oct-04 3281.32
926S 4-Nov-04 3281.24
926S 7-Dec-04 3282.97
926S 10-Jan-05 3283.59
926S 3-Mar-05 3284.11
926S 6-Jun-05 3282.72
926S 7-Jul-05 3282.39
926S 1-Aug-05 3281.75
926S 20-Oct-05 3281.47
926S 8-Dec-05 3283.47
926S 5-Jan-06 3283.97
926S 10-Feb-06 3285.14
926S 2-Mar-06 3284.67
926S 13-Apr-06 3283.84
926S 3-May-06 3283.33
926S 10-Jun-06 3282.37
926S 4-Jul-06 3280.71
926S 9-Aug-06 3281.24
926S 5-Sep-06 3283.14
926S 5-Oct-06 3283.27
926S 26-Oct-06 3283.04
926S 6-Dec-06 3282.67
926S 9-Jan-07 3282.42
926S 8-Feb-07 3282.22
926S 8-Mar-07 3281.32
926S 3-Apr-07 3281.24
926S 3-May-07 3282.97
926S 5-Jun-07 3284.57
926S 9-Jul-07 3284.42
926S 8-Aug-07 3283.51
926S 4-Sep-07 3283.17
926S 9-Oct-07 3282.21
926S 6-Nov-07 3282.55
926S 4-Dec-07 3283.59
926S 8-Jan-08 3284.37
926S 8-Feb-08 3284.79
926S 1-Mar-08 3285.15
926S 8-Apr-08 3284.35
926S 6-May-08 3284.46
926S 3-Jun-08 3284.18
926S 12-Jul-08 3283.92
926S 5-Aug-08 3282.96
926S 4-Sep-08 3282.39
926S 1-Oct-08 3282.17
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926S 3-Oct-08 3282.56
926S 4-Nov-08 3282.99
926S 2-Dec-08 3282.92
926S 8-Jan-09 3284.2
926S 4-Feb-09 3284.35
926S 8-Mar-09 3284.67
926S 6-Apr-09 3283.81
926S 5-May-09 3284.3
926S 11-May-09 3284
926S 7-Jul-09 3282.34
926S 10-Aug-09 3282.42
926S 1-Sep-09 3282.28
926S 7-Oct-09 3281.89
926S 31-Oct-09 3282.97
926S 3-Nov-09 3282.72
926S 1-Dec-09 3283.69
926S 4-Jan-10 3284.23
926S 2-Feb-10 3284.25
926S 3-Mar-10 3284.58
926S 6-Apr-10 3284.14
926S 5-May-10 3283.48
926S 1-Jun-10 3283.61
926S 6-Jul-10 3283.09
926S 1-Sep-10 3282.22
926S 5-Oct-10 3281.49
926S 2-Nov-10 3281.58
926S 6-Dec-10 3283.2
926S 4-Jan-11 3283.89
926S 1-Feb-11 3283.58
926S 7-Mar-11 3284.95
926S 7-Apr-11 3285
926S 2-May-11 3284.13
926S 2-Jun-11 3285.69
926S 5-Jul-11 3285.38
926S 2-Aug-11 3285.36
926S 1-Sep-11 3283.8
926S 3-Oct-11 3283.45
926S 7-Nov-11 3283.41
926S 5-Dec-11 3284.21
926S 9-Jan-12 3284.76
926S 7-Feb-12 3284.64
926S 9-Mar-12 3284.9
926S 5-Apr-12 3284.76
926S 11-May-12 3283.88
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926S 1-Jun-12 3283.79
926S 5-Jul-12 3283.66
926S 6-Aug-12 3283.43
926S 4-Sep-12 3283.26
926S 3-Oct-12 3281.55
926S 7-Nov-12 3283.2
926S 6-Dec-12 3283.97
926S 6-Jan-13 3284.47
926S 4-Feb-13 3284.74
927D 14-Jan-02 3166.17
927D 6-Feb-02 3166.91
927D 11-Mar-02 3167.11
927D 9-Apr-02 3167.51
927D 8-May-02 3168.07
927D 10-Jul-02 3165.92
927D 5-Aug-02 3165.67
927D 10-Sep-02 3165.64
927D 1-Oct-02 3167.62
927D 4-Dec-02 3165.77
927D 7-Jan-03 3165.84
927D 5-Mar-03 3165.44
927D 7-May-03 3166.07
927D 3-Jun-03 3166.07
927D 7-Jul-03 3167.21
927D 7-Aug-03 3166.54
927D 6-Oct-03 3166.24
927D 3-Dec-03 3166.11
927D 3-Feb-04 3167.04
927D 5-Mar-04 3166.24
927D 22-Mar-04 3110.72
927D 31-Mar-04 3110.05
927D 8-Apr-04 3151.87
927D 15-Apr-04 3154.25
927D 29-Apr-04 3109.27
927D 10-May-04 3108.73
927D 25-May-04 3108.37
927D 3-Jun-04 3108.37
927D 7-Jun-04 3108.22
927D 17-Jun-04 3108.17
927D 24-Jun-04 3108.17
927D 30-Jun-04 3108.17
927D 14-Jul-04 3155.37
927D 20-Jul-04 3134.02
927D 23-Jul-04 3109.47
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927D 4-Aug-04 3108.27
927D 10-Aug-04 3109.97
927D 17-Aug-04 3108.37
927D 24-Aug-04 3108.22
927D 1-Sep-04 3108.27
927D 8-Sep-04 3108.57
927D 22-Sep-04 3108.27
927D 4-Oct-04 3109.07
927D 14-Oct-04 3109.57
927D 27-Oct-04 3108.87
927D 9-Nov-04 3108.27
927D 24-Nov-04 3108.92
927D 10-Dec-04 3110.12
927D 27-Dec-04 3119.07
927D 4-Jan-05 3119.07
927D 10-Jan-05 3120.12
927D 25-Jan-05 3126.84
927D 4-Feb-05 3109.07
927D 8-Mar-05 3131.56
927D 30-Mar-05 3116.25
927D 15-Apr-05 3133.99
927D 18-May-05 3113.46
927D 30-Jun-05 3131.63
927D 19-Jul-05 3110.92
927D 25-Aug-05 3128.42
927D 25-Sep-05 3128.42
927D 7-Oct-05 3133.46
927D 11-Nov-05 3131.41
927D 28-Dec-05 3134.85
927D 20-Jan-06 3117.75
927D 25-Jan-06 3155.48
927D 3-Feb-06 3126.11
927D 8-Feb-06 3115.81
927D 27-Feb-06 3108.76
927D 8-Mar-06 3109.62
927D 14-Mar-06 3122.16
927D 21-Mar-06 3127.55
927D 12-Apr-06 3114.49
927D 10-Jun-06 3116.51
927D 27-Jun-06 3117.57
927D 25-Jul-06 3131.84
927D 22-Aug-06 3108.29
927D 30-Aug-06 3126.66
927D 5-Sep-06 3108.29
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927D 13-Sep-06 3128.46
927D 14-Sep-06 3115.66
927D 18-Sep-06 3115.58
927D 24-Sep-06 3110.46
927D 2-Oct-06 3108.27
927D 10-Oct-06 3112.89
927D 17-Oct-06 3108.27
927D 20-Oct-06 3116.37
927D 3-Nov-06 3109.53
927D 14-Nov-06 3117.51
927D 22-Nov-06 3109.82
927D 7-Dec-06 3119.62
927D 12-Dec-06 3111.06
927D 26-Dec-06 3115.63
928D 14-Jan-02 3165.25
928D 6-Feb-02 3166.03
928D 11-Mar-02 3166.13
928D 9-Apr-02 3166.56
928D 8-May-02 3167.07
928D 10-Jul-02 3164.24
928D 5-Aug-02 3164.1
928D 10-Sep-02 3164.28
928D 1-Oct-02 3166.7
928D 4-Dec-02 3164.41
928D 7-Jan-03 3164.56
928D 5-Mar-03 3164.03
928D 7-May-03 3164.8
928D 3-Jun-03 3164.76
928D 7-Jul-03 3166.3
928D 7-Aug-03 3165.53
928D 6-Oct-03 3165.43
928D 3-Dec-03 3165.38
928D 3-Feb-04 3165.66
928D 5-Mar-04 3165.43
928D 22-Mar-04 3131.97
928D 29-Mar-04 3114.02
928D 8-Apr-04 3118.67
928D 15-Apr-04 3119.87
928D 29-Apr-04 3109.82
928D 10-May-04 3108.92
928D 25-May-04 3108.72
928D 3-Jun-04 3109.22
928D 7-Jun-04 3108.72
928D 17-Jun-04 3108.67
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928D 24-Jun-04 3108.67
928D 30-Jun-04 3108.67
928D 14-Jul-04 3108.97
928D 20-Jul-04 3140.07
928D 23-Jul-04 3108.72
928D 4-Aug-04 3108.72
928D 10-Aug-04 3108.72
928D 17-Aug-04 3108.72
928D 24-Aug-04 3108.72
928D 1-Sep-04 3108.77
928D 22-Sep-04 3108.87
928D 4-Oct-04 3109.37
928D 14-Oct-04 3108.82
928D 27-Oct-04 3109.87
928D 9-Nov-04 3108.97
928D 24-Nov-04 3110.27
928D 10-Dec-04 3110.27
928D 27-Dec-04 3108.77
928D 4-Jan-05 3108.77
928D 10-Jan-05 3108.77
928D 25-Jan-05 3108.77
928D 4-Feb-05 3108.67
928D 30-Mar-05 3131.96
928D 15-Apr-05 3134.39
928D 18-May-05 3113.86
928D 30-Jun-05 3132.03
928D 19-Jul-05 3111.32
928D 25-Aug-05 3128.82
928D 25-Sep-05 3128.82
928D 7-Oct-05 3149.77
928D 7-Nov-05 3149.77
928D 28-Dec-05 3139.02
928D 20-Jan-06 3140.16
928D 25-Jan-06 3137.59
928D 3-Feb-06 3149.65
928D 8-Feb-06 3140.43
928D 27-Feb-06 3140.98
928D 8-Mar-06 3141.54
928D 14-Mar-06 3142.02
928D 21-Mar-06 3149.01
928D 31-Mar-06 3150.8
928D 28-Apr-06 3115.03
928D 15-May-06 3114.33
928D 10-Jun-06 3112.87
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928D 27-Jun-06 3111.4
928D 25-Jul-06 3124.76
928D 22-Aug-06 3121.35
928D 30-Aug-06 3140.26
928D 5-Sep-06 3115.7
928D 13-Sep-06 3123.52
928D 18-Sep-06 3119.28
928D 19-Sep-06 3117.75
928D 24-Sep-06 3113.89
928D 2-Oct-06 3111.2
928D 10-Oct-06 3117.31
928D 17-Oct-06 3111.2
928D 20-Oct-06 3133.04
928D 31-Oct-06 3118.59
928D 3-Nov-06 3122.63
928D 14-Nov-06 3116.92
928D 22-Nov-06 3123.67
928D 7-Dec-06 3130.29
928D 12-Dec-06 3128.91
928D 26-Dec-06 3123.67
928D 20-Jul-09 3143.17
929D 3-Dec-02 3230.11
929D 7-May-03 3230.28
929D 23-Oct-03 3230.11
929D 5-May-05 3229.24
929D 17-Jun-05 3229.37
929D 18-Oct-05 3228.76
929D 13-Apr-06 3228.66
929D 4-May-06 3228.33
929D 13-Jun-06 3228.51
929D 6-Oct-06 3228.37
929D 3-May-07 3228.37
929D 10-Oct-07 3227.88
929D 16-May-08 3227.46
929D 30-May-08 3227.51
929D 29-Sep-08 3227.54
929D 5-May-09 3227.93
929D 7-Oct-09 3227.31
929D 4-May-10 3227
929D 18-May-10 3227.33
929D 5-Oct-10 3226.28
929D 6-Apr-11 3226.26
929D 2-May-11 3225.81
929D 3-Oct-11 3226.46
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929D 10-May-12 3226.14
929D 3-Oct-12 3226.05
929D 1-Mar-13 3226.6
929D 2-Apr-13 3226.7
929D 1-May-13 3226.4
929D 3-Jun-13 3226.95
929D 8-Jul-13 3226.75
929D 6-Aug-13 3226.18
929D 4-Sep-13 3225.72
929D 1-Oct-13 3225.42
929D 5-Nov-13 3225.08
929D 3-Dec-13 3224.88
929D 7-Jan-14 3225.05
929D 4-Feb-14 3224.76
929D 4-Mar-14 3225.36
929D 2-Apr-14 3225.5
929D 5-May-14 3225.66
929D 3-Jun-14 3225.75
929D 1-Jul-14 3225.48
929D 5-Aug-14 3225.76
929D 7-Oct-14 3225.77
929D 7-Jan-15 3222.63
929D 3-Feb-15 3224.14
929D 5-Mar-15 3223.68
929D 7-Apr-15 3223.5
929D 4-May-15 3223.27
929D 2-Jun-15 3223.01
929D 6-Jul-15 3222.45
929D 5-Aug-15 3222.31
929D 3-Sep-15 3222
929D 7-Oct-15 3221.8
929D 5-Nov-15 3221.51
929D 3-Dec-15 3221.29
930C 11-Sep-02
930C 12-Mar-03
930C 7-May-03
930C 4-Jun-03
930C 7-Jul-03
930C 1-Oct-03
930C 10-May-04 3373.59
930C 8-Jul-04
930C 5-Aug-04
930C 6-Oct-04
930C 8-Dec-04
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930C 10-Jan-05
930C 3-Mar-05
930C 5-May-05
930C 7-Jul-05
930C 1-Aug-05
930C 17-Oct-05
930C 7-Dec-05
930C 10-Jan-06
930C 9-Feb-06
930C 2-Mar-06
930C 13-Apr-06
930C 4-May-06
930C 13-Jun-06
930C 4-Jul-06
930C 9-Aug-06
930C 5-Sep-06
930C 6-Oct-06
930C 3-Nov-06
930C 6-Dec-06 3373.31
930C 9-Jan-07
930C 8-Feb-07
930C 8-Mar-07
930C 3-May-07
930C 5-Jun-07
930C 9-Jul-07
930C 8-Aug-07
930C 3-Sep-07
930C 10-Oct-07
930C 6-Nov-07 3373.22
930C 3-Dec-07 3373.21
930C 8-Jan-08 3373.2
930C 4-Feb-08
930C 1-Mar-08 3373.21
930C 8-Apr-08 3373.26
930C 6-May-08 3373.25
930C 2-Jun-08 3373.23
930C 12-Jul-08 3373.24
930C 5-Aug-08
930C 4-Sep-08
930C 3-Oct-08
930C 4-Nov-08
930C 2-Dec-08
930C 8-Jan-09 3373.22
930C 4-Feb-09 3373.22
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930C 8-Mar-09 3373.21
930C 6-Apr-09 3373.22
930C 5-May-09 3373.21
930C 7-Jul-09
930C 7-Aug-09 3373.21
930C 1-Sep-09 3373.2
930C 7-Oct-09 3373.21
930C 3-Nov-09
930C 1-Dec-09
930C 4-Jan-10
930C 2-Feb-10
930C 10-Mar-10
930C 6-Apr-10
930C 4-May-10
930C 1-Jun-10
930C 6-Jul-10
930C 1-Sep-10
930C 5-Oct-10
930C 2-Nov-10
930C 16-Mar-11
930C 6-Apr-11
930C 2-May-11
930C 2-Jun-11
930C 5-Jul-11
930C 2-Aug-11
930C 1-Sep-11
930C 3-Oct-11
930C 7-Nov-11
930C 5-Dec-11
930C 5-Jan-12
930C 6-Feb-12
930C 8-Mar-12
930C 4-Apr-12
930C 10-May-12
930C 1-Jun-12
930C 5-Jul-12
930C 6-Aug-12
930C 3-Sep-12
930C 3-Oct-12
930C 7-Nov-12
930C 6-Dec-12
930C 7-Jan-13
930C 4-Feb-13
930C 1-Mar-13
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930C 2-Apr-13
930C 1-May-13
930C 3-Jun-13
930C 9-Jul-13
930C 6-Aug-13
930C 4-Sep-13
930C 1-Oct-13
930C 5-Nov-13
930C 3-Dec-13
930C 7-Jan-14
930C 4-Feb-14
930C 4-Mar-14
930C 2-Apr-14
930C 2-May-14
930C 3-Jun-14
930C 1-Jul-14
930C 7-Oct-14
930C 5-Jan-15
930C 3-Feb-15
930C 5-Mar-15
930C 7-Apr-15
930C 4-May-15
930C 2-Jun-15
930C 6-Jul-15
930C 5-Aug-15
930C 3-Sep-15
930C 7-Oct-15
930C 5-Nov-15
930C 3-Dec-15
931C 11-Sep-02
931C 12-Mar-03
931C 7-May-03
931C 4-Jun-03
931C 7-Jul-03
931C 1-Oct-03
931C 10-May-04 3368.57
931C 8-Jul-04
931C 5-Aug-04
931C 6-Oct-04
931C 8-Dec-04
931C 10-Jan-05
931C 3-Mar-05
931C 5-May-05
931C 7-Jul-05
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931C 1-Aug-05
931C 17-Oct-05
931C 7-Dec-05 3368.54
931C 10-Jan-06
931C 9-Feb-06
931C 2-Mar-06
931C 13-Apr-06
931C 4-May-06
931C 13-Jun-06
931C 4-Jul-06
931C 9-Aug-06
931C 5-Sep-06
931C 6-Oct-06
931C 3-Nov-06
931C 6-Dec-06
931C 9-Jan-07
931C 8-Feb-07
931C 8-Mar-07
931C 3-May-07
931C 5-Jun-07
931C 9-Jul-07
931C 8-Aug-07
931C 3-Sep-07
931C 10-Oct-07
931C 6-Nov-07
931C 3-Dec-07
931C 8-Jan-08
931C 4-Feb-08
931C 1-Mar-08
931C 8-Apr-08
931C 6-May-08
931C 2-Jun-08
931C 12-Jul-08
931C 5-Aug-08
931C 4-Sep-08
931C 3-Oct-08
931C 4-Nov-08
931C 2-Dec-08
931C 8-Jan-09
931C 4-Feb-09
931C 8-Mar-09
931C 6-Apr-09
931C 5-May-09
931C 7-Jul-09



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



931C 7-Aug-09
931C 1-Sep-09
931C 7-Oct-09
931C 3-Nov-09
931C 1-Dec-09
931C 2-Feb-10
931C 10-Mar-10
931C 6-Apr-10
931C 4-May-10
931C 1-Jun-10
931C 6-Jul-10
931C 1-Sep-10
931C 5-Oct-10
931C 2-Nov-10
931C 16-Mar-11
931C 6-Apr-11
931C 2-May-11
931C 2-Jun-11
931C 5-Jul-11
931C 2-Aug-11
931C 1-Sep-11
931C 3-Oct-11
931C 7-Nov-11
931C 5-Dec-11
931C 5-Jan-12
931C 6-Feb-12
931C 8-Mar-12
931C 4-Apr-12
931C 10-May-12
931C 1-Jun-12
931C 5-Jul-12
931C 6-Aug-12
931C 3-Sep-12
931C 3-Oct-12
931C 7-Nov-12
931C 6-Dec-12
931C 7-Jan-13
931C 4-Feb-13
931C 1-Mar-13
931C 2-Apr-13
931C 1-May-13
931C 3-Jun-13
931C 9-Jul-13
931C 6-Aug-13
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931C 4-Sep-13
931C 1-Oct-13
931C 5-Nov-13
931C 3-Dec-13
931C 7-Jan-14
931C 4-Feb-14
931C 4-Mar-14
931C 2-Apr-14
931C 2-May-14
931C 3-Jun-14
931C 1-Jul-14
931C 7-Oct-14
931C 5-Jan-15
931C 3-Feb-15
931C 5-Mar-15
931C 7-Apr-15
931C 4-May-15
931C 2-Jun-15
931C 6-Jul-15
931C 5-Aug-15
931C 3-Sep-15
931C 7-Oct-15
931C 5-Nov-15
931C 3-Dec-15
932D 7-May-03 3164.5
932D 6-Oct-03 3165.19
932D 5-Mar-04 3165.19
932D 23-Mar-04 3131.95
932D 31-Mar-04 3139.4
932D 8-Apr-04 3130.35
932D 15-Apr-04 3142.1
932D 29-Apr-04 3118.87
932D 10-May-04 3124.77
932D 26-May-04 3124.95
932D 3-Jun-04 3125.05
932D 7-Jun-04 3124.29
932D 17-Jun-04 3127.1
932D 24-Jun-04 3126.4
932D 30-Jun-04 3125.97
932D 14-Jul-04 3125.6
932D 4-Aug-04 3124.8
932D 10-Aug-04 3124.7
932D 17-Aug-04 3124.7
932D 24-Aug-04 3124.95
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932D 1-Sep-04 3125.5
932D 8-Sep-04 3124.65
932D 22-Sep-04 3126.15
932D 4-Oct-04 3127
932D 14-Oct-04 3126.15
932D 27-Oct-04 3126.61
932D 9-Nov-04 3125.87
932D 24-Nov-04 3126.6
932D 10-Dec-04 3125.2
932D 27-Dec-04 3125.4
932D 4-Jan-05 3125.4
932D 10-Jan-05 3125.15
932D 25-Jan-05 3125.3
932D 4-Feb-05 3125.25
932D 8-Mar-05 3142.53
932D 30-Mar-05 3126.39
932D 15-Apr-05 3126.76
932D 18-May-05 3134.01
932D 30-Jun-05 3133.77
932D 19-Jul-05 3133.02
932D 25-Aug-05 3141.55
932D 25-Sep-05 3141.55
932D 7-Oct-05 3137.72
932D 7-Nov-05 3137.72
932D 28-Dec-05 3154.8
932D 20-Jan-06 3142.44
932D 25-Jan-06 3152.29
932D 3-Feb-06 3153.18
932D 8-Feb-06 3124.53
932D 27-Feb-06 3125.72
932D 8-Mar-06 3126.93
932D 14-Mar-06 3127.99
932D 21-Mar-06 3129.23
932D 28-Apr-06 3130.5
932D 15-May-06 3126.24
932D 10-Jun-06 3125.01
932D 27-Jun-06 3124.92
932D 26-Jul-06 3125.93
932D 22-Aug-06 3125.96
932D 30-Aug-06 3118.87
932D 13-Sep-06 3126.62
932D 18-Sep-06 3117.1
932D 19-Sep-06 3116.08
932D 24-Sep-06 3117.45



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



932D 2-Oct-06 3121.14
932D 10-Oct-06 3124.97
932D 17-Oct-06 3121.14
932D 20-Oct-06 3126.09
932D 3-Nov-06 3125.53
932D 14-Nov-06 3125.01
932D 22-Nov-06 3125.62
932D 7-Dec-06 3125.5
932D 12-Dec-06 3126.04
932D 19-Dec-06 3125.26
933D 7-May-03 3165.98
933D 6-Oct-03 3165.62
933D 5-Mar-04 3165.62
933D 23-Mar-04 3120.59
933D 31-Mar-04 3121.99
933D 8-Apr-04 3121.09
933D 15-Apr-04 3112.29
933D 29-Apr-04 3120.29
933D 11-May-04 3114.59
933D 26-May-04 3115.29
933D 3-Jun-04 3159.69
933D 7-Jun-04 3159.69
933D 17-Jun-04 3159.99
933D 24-Jun-04 3160.36
933D 30-Jun-04 3159.99
933D 14-Jul-04 3112.04
933D 20-Jul-04 3160.49
933D 4-Aug-04 3160.14
933D 10-Aug-04 3159.99
933D 17-Aug-04 3159.63
933D 1-Sep-04 3159.99
933D 22-Sep-04 3159.89
933D 2-Oct-04 3160.04
933D 4-Oct-04 3110.99
933D 14-Oct-04 3116.69
933D 27-Oct-04 3121.64
933D 9-Nov-04 3111.82
933D 24-Nov-04 3122.17
933D 10-Dec-04 3113.99
933D 27-Dec-04 3119.89
933D 10-Jan-05 3119.84
933D 25-Jan-05 3115.85
933D 4-Feb-05 3119.99
933D 8-Mar-05 3118.16
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933D 30-Mar-05 3120.88
933D 14-Apr-05 3120.94
933D 18-May-05 3112.77
933D 30-Jun-05 3119.69
933D 19-Jul-05 3111.77
933D 22-Jul-05 3112.19
933D 25-Aug-05 3161.94
933D 7-Oct-05 3107.29
933D 28-Dec-05 3113.65
933D 20-Jan-06 3111.97
933D 24-Jan-06 3107.55
933D 25-Jan-06 3115.3
933D 3-Feb-06 3112.5
933D 8-Feb-06 3118.73
933D 27-Feb-06 3112.58
933D 8-Mar-06 3110.9
933D 14-Mar-06 3121.34
933D 21-Mar-06 3122.28
933D 6-Apr-06 3151.19
933D 15-May-06 3107.49
933D 10-Jun-06 3120.29
933D 27-Jun-06 3149.24
933D 26-Jul-06 3107.48
933D 22-Aug-06 3117.84
933D 30-Aug-06 3115.45
933D 13-Sep-06 3116.95
933D 18-Sep-06 3120.99
933D 19-Sep-06 3111.92
933D 24-Sep-06 3117.24
933D 2-Oct-06 3119.88
933D 10-Oct-06 3113.84
933D 17-Oct-06 3119.88
933D 20-Oct-06 3114.3
933D 3-Nov-06 3113.84
933D 14-Nov-06 3120.82
933D 22-Nov-06 3107.54
933D 7-Dec-06 3117.26
933D 12-Dec-06 3119.44
933D 19-Dec-06 3114.88
934D 7-May-03 3168.21
934D 6-Oct-03 3167.2
934D 5-Mar-04 3167.2
934D 23-Mar-04 3160.63
934D 31-Mar-04 3160.73
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934D 8-Apr-04 3160.63
934D 15-Apr-04 3160.93
934D 29-Apr-04 3157.43
934D 11-May-04 3155.83
934D 26-May-04 3155.93
934D 3-Jun-04 3156.43
934D 7-Jun-04 3155.83
934D 17-Jun-04 3155.88
934D 24-Jun-04 3155.88
934D 30-Jun-04 3155.93
934D 14-Jul-04 3155.98
934D 20-Jul-04 3155.93
934D 4-Aug-04 3155.93
934D 10-Aug-04 3155.93
934D 17-Aug-04 3155.93
934D 24-Aug-04 3155.93
934D 1-Sep-04 3155.93
934D 8-Sep-04 3155.93
934D 22-Sep-04 3155.93
934D 4-Oct-04 3155.93
934D 14-Oct-04 3155.93
934D 27-Oct-04 3155.93
934D 9-Nov-04 3155.93
934D 24-Nov-04 3161.48
934D 10-Dec-04 3157.03
934D 27-Dec-04 3158.43
934D 10-Jan-05 3158.23
934D 25-Jan-05 3156.33
934D 4-Feb-05 3156.03
934D 8-Mar-05 3161.67
934D 30-Mar-05 3158.77
934D 15-Apr-05 3156.08
934D 18-May-05 3155.94
934D 30-Jun-05 3157.43
934D 19-Jul-05 3162.33
934D 25-Aug-05 3154.43
934D 25-Sep-05 3154.43
934D 7-Oct-05 3155.33
934D 7-Nov-05 3155.33
934D 28-Dec-05 3155.95
934D 20-Jan-06 3161.04
934D 25-Jan-06 3155.92
934D 3-Feb-06 3161.4
934D 8-Feb-06 3156.28
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934D 27-Feb-06 3158.24
934D 8-Mar-06 3160.22
934D 14-Mar-06 3160.51
934D 21-Mar-06 3160.71
934D 13-Apr-06 3162.02
934D 15-May-06 3162.09
934D 10-Jun-06 3162.76
934D 27-Jun-06 3155.83
934D 26-Jul-06 3156.03
934D 22-Aug-06 3155.82
934D 30-Aug-06 3155.8
934D 13-Sep-06 3155.8
934D 18-Sep-06 3155.8
934D 24-Sep-06 3155.79
934D 2-Oct-06 3155.79
934D 10-Oct-06 3155.79
934D 17-Oct-06 3155.79
934D 20-Oct-06 3155.77
934D 3-Nov-06 3155.78
934D 14-Nov-06 3155.77
934D 22-Nov-06 3155.77
934D 7-Dec-06 3155.77
934D 12-Dec-06 3155.77
934D 19-Dec-06 3155.77
935A 19-Nov-03 3150.69
935A 10-Nov-04 3149.98
935A 31-May-05 3150.97
935A 30-May-06 3150.68
935A 13-Oct-06 3150.03
935A 18-Dec-06 3149.9
935A 19-Mar-07 3150.18
935A 21-Jun-07 3151.38
935A 25-Jul-07 3150.52
935A 31-May-08 3151.21
935A 15-Sep-09 3150.25
935A 21-Dec-09 3150.22
935A 16-Mar-10 3150.47
935A 15-Jun-10 3150.62
935A 1-Sep-10 3150.33
935A 3-Nov-10 3150.08
935A 14-Mar-11 3151.1
935A 11-May-12 3150.31
935A 3-Oct-12 3149.91
935A 6-May-13 3151.27
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935A 2-Oct-13 3151.03
935A 9-May-14 3151.32
935A 20-Mar-15 3150.42
935A 5-May-15 3150.31
935A 8-Oct-15 3150.33
936A 19-Nov-03 3147.48
936A 8-Nov-04 3147.32
936A 31-May-05 3147.75
936A 30-May-06 3147.63
936A 13-Oct-06 3147.27
936A 18-Dec-06 3147.18
936A 19-Mar-07 3147.31
936A 21-Jun-07 3148.25
936A 25-Jul-07 3147.53
936A 9-Dec-08 3147.75
936A 4-Mar-09 3148.09
936A 15-Sep-09 3147.48
936A 21-Dec-09 3147.5
936A 16-Mar-10 3147.67
936A 15-Jun-10 3147.75
936A 1-Sep-10 3147.67
936A 3-Nov-10 3147.48
936A 14-Mar-11 3147.95
936A 11-May-12 3147.66
936A 3-Oct-12 3147.44
936A 6-May-13 3147.71
936A 2-Oct-13 3147.98
936A 9-May-14 3148.13
936A 20-Mar-15 3147.68
936A 5-May-15 3147.57
936A 8-Oct-15 3147.53
937A 19-Nov-03 3150.37
937A 31-May-05 3150.7
937A 30-May-06 3150.44
937A 13-Oct-06 3149.8
937A 18-Dec-06 3149.75
937A 19-Mar-07 3150.02
937A 21-Jun-07 3151.1
937A 25-Jul-07 3150.3
937A 31-May-08 3150.98
937A 24-Jun-08 3150.7
937A 2-Sep-08 3150.24
937A 9-Dec-08 3150.4
937A 15-Sep-09 3150.07
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937A 21-Dec-09 3150.1
937A 16-Mar-10 3150.38
937A 15-Jun-10 3150.49
937A 1-Sep-10 3150.23
937A 3-Nov-10 3149.97
937A 14-Mar-11 3150.97
937A 11-May-12 3150.22
937A 3-Oct-12 3149.74
937A 6-May-13 3150.5
937A 2-Oct-13 3150.8
937A 9-May-14 3151.12
937A 5-May-15 3150.17
937A 8-Oct-15 3150.12
938A 26-Nov-03 3157.02
938A 8-Mar-04 3157.86
938A 23-Mar-04 3154.71
938A 8-Apr-04 3157.18
938A 15-Apr-04 3157.56
938A 29-Apr-04 3157.3
938A 10-May-04 3157.26
938A 20-May-04 3157.36
938A 25-May-04 3157.67
938A 14-Jun-04 3153.11
938A 17-Jun-04 3156.17
938A 17-Jun-04 3157.86
938A 24-Jun-04 3153.11
938A 30-Jun-04 3157.86
938A 14-Jul-04 3154.66
938A 20-Jul-04 3153.43
938A 2-Aug-04 3147.51
938A 10-Aug-04 3147.26
938A 17-Aug-04 3147.18
938A 24-Aug-04 3147.1
938A 1-Sep-04 3147.46
938A 8-Sep-04 3147.24
938A 25-Sep-04 3150.25
938A 14-Oct-04 3149.88
938A 27-Oct-04 3150.89
938A 9-Nov-04 3151.76
938A 24-Nov-04 3150.87
938A 10-Dec-04 3151.23
938A 24-Dec-04 3151.86
938A 27-Dec-04 3151.86
938A 10-Jan-05 3150.96
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938A 25-Jan-05 3151.78
938A 4-Feb-05 3152.07
938A 1-Mar-05 3152.07
938A 1-Apr-05 3152.07
938A 1-May-05 3152.07
938A 30-Jun-05 3153.69
938A 24-Aug-05 3151.71
938A 8-Sep-05 3152.4
938A 14-Sep-05 3152.67
938A 7-Oct-05 3153.1
938A 26-Oct-05 3154.16
938A 29-Nov-05 3152.79
938A 28-Dec-05 3154.32
938A 20-Jan-06 3157.22
938A 27-Jan-06 3155.14
938A 3-Feb-06 3154.9
938A 25-Feb-06 3155.15
938A 8-Mar-06 3154.7
938A 18-Mar-06 3154.44
938A 21-Mar-06 3154.8
938A 10-Jun-06 3154.8
938A 30-Jul-06 3152.67
938A 28-Aug-06 3151.67
938A 25-Sep-06 3153.12
938A 20-Oct-06 3154.38
938A 3-Nov-06 3153.12
938A 14-Nov-06 3153.11
938A 27-Nov-06 3153.78
938A 9-Dec-06 3153.86
938A 12-Dec-06 3153.77
938A 27-Dec-06 3153.78
938A 5-May-09 3158.5
938A 6-May-09 3158.53
938A 7-Jul-09 3157.7
938A 10-Aug-09 3158.26
938A 1-Sep-09 3157.74
938A 7-Oct-09 3158.51
938A 3-Nov-09 3158.02
938A 2-Dec-09 3157.69
938A 8-Feb-10 3158.31
938A 9-Mar-10 3158.73
938A 6-Apr-10 3158.05
938A 10-May-10 3158.48
938A 1-Jun-10 3158.66
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938A 7-Jul-10 3158.38
938A 8-Oct-10 3157.68
938A 10-Nov-10 3157.53
938A 13-Dec-10 3157.62
938A 7-Jan-11 3157.73
938A 9-Feb-11 3158.84
938A 7-Mar-11 3158.43
938A 20-Sep-11 3158.66
938A 11-Oct-11 3158.78
938A 9-Jan-12 3158.38
938A 10-Feb-12 3158.2
938A 9-Mar-12 3158.93
938A 5-Apr-12 3158.05
938A 10-Jun-12 3157.77
938A 5-Jul-12 3157.7
938A 7-Aug-12 3157.57
938A 4-Sep-12 3156.55
938A 7-Nov-12 3157.55
938A 8-Feb-13 3157.69
939A 31-May-05 3158.52
939A 30-May-06 3157.79
939A 15-Oct-07 3157.54
939A 19-May-08 3158.09
939A 6-May-09 3159.16
939A 10-May-10 3158.69
939A 10-Apr-11 3158.72
939A 11-May-12 3158.26
939A 9-May-14 3159.42
939A 9-Oct-14 3158.37
939A 7-Jan-15
939A 5-May-15 3158.37
939A 2-Jun-15 3158.8
939A 9-Dec-15 3157.86
940A 26-Nov-03 3157.62
940A 6-Mar-04 3161.03
940A 23-Mar-04 3152.63
940A 8-Apr-04 3153.43
940A 15-Apr-04 3152.73
940A 29-Apr-04 3152.43
940A 10-May-04 3152.43
940A 20-May-04 3157.03
940A 25-May-04 3158.43
940A 3-Jun-04 3160.43
940A 9-Jun-04 3160.53
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940A 17-Jun-04 3161.03
940A 24-Jun-04 3160.76
940A 30-Jun-04 3160.6
940A 14-Jul-04 3160.92
940A 20-Jul-04 3160.53
940A 2-Aug-04 3157.67
940A 10-Aug-04 3156.62
940A 17-Aug-04 3156.7
940A 24-Aug-04 3156.73
940A 1-Sep-04 3156.59
940A 8-Sep-04 3156.85
940A 25-Sep-04 3159.83
940A 14-Oct-04 3159.24
940A 27-Oct-04 3159.24
940A 9-Nov-04 3160.07
940A 24-Nov-04 3159.24
940A 10-Dec-04 3159.09
940A 27-Dec-04 3159.1
940A 10-Jan-05 3159.09
940A 25-Jan-05 3159.5
940A 4-Feb-05 3159.37
940A 30-Mar-05 3159.55
940A 18-May-05 3161.94
940A 30-Jun-05 3161.9
940A 24-Aug-05 3160.38
940A 8-Sep-05 3160.96
940A 14-Sep-05 3160.95
940A 7-Oct-05 3160.74
940A 18-Oct-05 3160.63
940A 26-Oct-05 3160.63
940A 29-Nov-05 3160.41
940A 28-Dec-05 3160.65
940A 20-Jan-06 3160.76
940A 27-Jan-06 3158.72
940A 3-Feb-06 3158.57
940A 25-Feb-06 3158.71
940A 8-Mar-06 3158.72
940A 18-Mar-06 3158.55
940A 21-Mar-06 3158.59
940A 10-Jun-06 3158.31
940A 30-Jul-06 3156.79
940A 28-Aug-06 3156.15
940A 24-Sep-06 3156.42
940A 20-Oct-06 3158.14
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940A 3-Nov-06 3158.07
940A 14-Nov-06 3158.04
940A 27-Nov-06 3158.03
940A 9-Dec-06 3160.23
940A 12-Dec-06 3158.24
940A 27-Dec-06 3158.21
940A 15-Oct-07 3160.83
940A 8-Apr-08 3160.31
940A 13-May-08 3161.6
940A 30-Sep-08 3161.38
940A 8-Jan-09 3162.55
940A 4-Feb-09 3162.61
940A 8-Mar-09 3162.24
940A 9-Apr-09 3162
940A 5-May-09 3161.9
940A 6-May-09 3162
940A 7-Jul-09 3160.63
940A 10-Aug-09 3161.55
940A 1-Sep-09 3161.22
940A 7-Oct-09 3161.55
940A 3-Nov-09 3161.38
940A 2-Dec-09 3161.04
940A 8-Feb-10 3161.82
940A 9-Mar-10 3162.28
940A 6-Apr-10 3161.53
940A 27-Apr-10 3161.51
940A 10-May-10 3161.86
940A 1-Jun-10 3162.14
940A 7-Jul-10 3161.97
940A 8-Oct-10 3161.07
940A 10-Nov-10 3160.9
940A 13-Dec-10 3160.94
940A 7-Jan-11 3161.02
940A 9-Feb-11 3162.43
940A 7-Mar-11 3162.25
940A 6-Jul-11 3163.39
940A 1-Aug-11 3163.22
940A 2-Sep-11 3162.49
940A 4-Oct-11 3162.05
940A 7-Nov-11 3161.95
940A 5-Dec-11 3161.77
940A 9-Jan-12 3161.68
940A 10-Feb-12 3161.42
940A 9-Mar-12 3161.17
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940A 5-Apr-12 3161.1
940A 11-May-12 3160.95
940A 7-Jun-12 3160.98
940A 5-Jul-12 3160.78
940A 7-Aug-12 3159.98
940A 4-Sep-12 3159.83
940A 7-Nov-12 3160.02
940A 7-Jan-13 3160.13
940A 4-Feb-13 3160.62
940A 1-Mar-13 3160.88
940A 2-Apr-13 3160.46
940A 2-May-13 3160.92
940A 3-Jun-13 3162.6
940A 9-Jul-13 3161.89
940A 6-Aug-13 3161.9
940A 4-Sep-13 3161.51
940A 2-Oct-13 3161.68
940A 6-Nov-13 3162
940A 4-Dec-13 3161.84
940A 5-Feb-14 3161.8
940A 4-Mar-14 3161.93
940A 2-Apr-14 3162.61
940A 6-May-14 3162.64
940A 3-Jun-14 3162.75
940A 5-Aug-14 3155.43
940A 8-Oct-14 3155.76
940A 7-Jan-15
940A 3-Feb-15 3161.91
940A 5-Mar-15 3161.68
940A 7-Apr-15 3161.76
940A 5-May-15 3161.62
940A 2-Jun-15 3161.66
940A 6-Jul-15 3161.55
940A 5-Aug-15 3161.19
940A 3-Sep-15 3160.95
940A 8-Oct-15 3160.9
940A 5-Nov-15 3160.92
940A 9-Dec-15 3160.92



941A-P 10-Jan-05 3134.27
941A-P 3-Mar-05 3134.71
941A-P 2-May-05 3135.27
941A-P 7-Jul-05 3135.7
941A-P 1-Aug-05 3136.55
941A-P 26-Oct-05 3135.81
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941A-P 8-Dec-05 3135.21
941A-P 10-Jan-06 3135.49
941A-P 9-Feb-06 3135.27
941A-P 7-Mar-06 3135.42
941A-P 13-Apr-06 3135.86
941A-P 4-May-06 3136.74
941A-P 10-Jun-06 3135.84
941A-P 4-Jul-06 3135.57
941A-P 9-Aug-06 3134.35
941A-P 5-Sep-06 3133.98
941A-P 5-Oct-06 3135.07
941A-P 3-Nov-06 3135.42
941A-P 6-Dec-06 3135.56
941A-P 3-Jan-07 3135.63
941A-P 8-Feb-07 3135.37
941A-P 8-Mar-07 3135.77
941A-P 3-Apr-07 3136.19
941A-P 3-May-07 3136.41
941A-P 5-Jun-07 3135.73
941A-P 9-Jul-07 3136.27
941A-P 8-Aug-07 3135.58
941A-P 5-Sep-07 3135.44
941A-P 9-Oct-07 3134.07
941A-P 6-Nov-07 3134.02
941A-P 4-Dec-07 3134.02
941A-P 8-Jan-08 3133.75
941A-P 8-Feb-08 3133.72
941A-P 1-Mar-08 3133.81
941A-P 8-Apr-08 3133.95
941A-P 3-Jun-08 3134.5
941A-P 12-Jul-08 3134.17
941A-P 6-Aug-08 3134.03
941A-P 4-Sep-08 3133.96
941A-P 3-Oct-08 3133.98
941A-P 14-Oct-08 3134.44
941A-P 4-Nov-08 3134.17
941A-P 10-Dec-08 3134.33
941A-P 8-Jan-09 3134.6
941A-P 4-Feb-09 3135.82
941A-P 8-Mar-09 3135.86
941A-P 6-Apr-09 3135.98
941A-P 5-May-09 3134.63
941A-P 6-May-09 3134.88
941A-P 7-Jul-09 3133.36
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941A-P 10-Aug-09 3134.19
941A-P 1-Sep-09 3134.07
941A-P 7-Oct-09 3134.31
941A-P 3-Nov-09 3134.19
941A-P 1-Dec-09 3134.21
941A-P 4-Jan-10 3134.06
941A-P 2-Feb-10 3133.94
941A-P 3-Mar-10 3134.15
941A-P 6-Apr-10 3134.34
941A-P 28-Apr-10 3134.49
941A-P 5-May-10 3134.6
941A-P 1-Jun-10 3134.9
941A-P 6-Jul-10 3134.67
941A-P 1-Sep-10 3134.31
941A-P 5-Oct-10 3134.32
941A-P 2-Nov-10 3134.39
941A-P 6-Dec-10 3134.66
941A-P 4-Jan-11 3134.32
941A-P 7-Mar-11 3134.84
941A-P 6-Apr-11 3135.04
941A-P 2-May-11 3135.25
941A-P 2-Jun-11 3136.97
941A-P 6-Jul-11 3135.73
941A-P 2-Aug-11 3135.34
941A-P 2-Sep-11 3136.47
941A-P 4-Oct-11 3135.69
941A-P 7-Nov-11 3136.37
941A-P 5-Dec-11 3136.35
941A-P 9-Jan-12 3135.1
941A-P 10-Feb-12 3135.57
941A-P 9-Mar-12 3135.3
941A-P 5-Apr-12 3135.56
941A-P 11-May-12 3135.9
941A-P 7-Jun-12 3136.24
941A-P 5-Jul-12 3135.66
941A-P 7-Aug-12 3132.93
941A-P 4-Sep-12 3133.97
941A-P 3-Oct-12 3133.62
941A-P 7-Nov-12 3133.68
941A-P 7-Dec-12 3134.87
941A-P 6-Jan-13 3134.67
941A-P 4-Feb-13 3135.39
941A-P 1-Mar-13 3135.34
941A-P 2-Apr-13 3135.58
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941A-P 2-May-13 3135.3
941A-P 3-Jun-13 3136.58
941A-P 9-Jul-13 3136.15
941A-P 6-Aug-13 3137.78
941A-P 4-Sep-13 3137.48
941A-P 2-Oct-13 3138.14
941A-P 6-Nov-13 3138.3
941A-P 4-Dec-13 3138.48
941A-P 7-Jan-14 3135.67
941A-P 5-Feb-14 3135.65
941A-P 4-Mar-14 3135.72
941A-P 2-Apr-14 3135.74
941A-P 6-May-14 3135.7
941A-P 3-Jun-14 3135.65
941A-P 5-Aug-14 3134.71
941A-P 8-Oct-14 3133.87
941A-P 7-Jan-15 3133.54
941A-P 3-Feb-15 3135.15
941A-P 4-Mar-15 3135.32
941A-P 7-Apr-15 3135.26
941A-P 5-May-15 3135.19
941A-P 2-Jun-15 3136.22
941A-P 6-Jul-15 3134.96
941A-P 5-Aug-15 3134.45
941A-P 3-Sep-15 3135.02
941A-P 8-Oct-15 3135.45
941A-P 5-Nov-15 3136.09
941A-P 9-Dec-15 3135.95
942A-P 10-Jan-05 3134.74
942A-P 3-Mar-05 3135.32
942A-P 2-May-05 3136
942A-P 7-Jul-05 3136.4
942A-P 1-Aug-05 3136.88
942A-P 26-Oct-05 3136.45
942A-P 8-Dec-05 3136.05
942A-P 10-Jan-06 3136.25
942A-P 9-Feb-06 3136.04
942A-P 7-Mar-06 3136.15
942A-P 13-Apr-06 3136.61
942A-P 4-May-06 3137.1
942A-P 10-Jun-06 3136.44
942A-P 15-Jun-06 3136.54
942A-P 4-Jul-06 3136.14
942A-P 9-Aug-06 3134.57
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942A-P 5-Sep-06 3134.22
942A-P 5-Oct-06 3135.67
942A-P 13-Oct-06 3135.95
942A-P 3-Nov-06 3136.14
942A-P 6-Dec-06 3136.19
942A-P 3-Jan-07 3136.29
942A-P 8-Feb-07 3135.91
942A-P 8-Mar-07 3136.3
942A-P 3-Apr-07 3136.82
942A-P 3-May-07 3136.95
942A-P 5-Jun-07 3136.6
942A-P 9-Jul-07 3136.95
942A-P 8-Aug-07 3136.29
942A-P 5-Sep-07 3136.18
942A-P 9-Oct-07 3135.15
942A-P 6-Nov-07 3135.12
942A-P 4-Dec-07 3135.08
942A-P 8-Jan-08 3134.76
942A-P 8-Feb-08 3134.72
942A-P 1-Mar-08 3134.85
942A-P 8-Apr-08 3135.04
942A-P 3-Jun-08 3135.77
942A-P 12-Jul-08 3135.37
942A-P 6-Aug-08 3135.23
942A-P 3-Oct-08 3135.14
942A-P 14-Oct-08 3135.42
942A-P 4-Nov-08 3135.36
942A-P 10-Dec-08 3135.45
942A-P 8-Jan-09 3135.7
942A-P 4-Feb-09 3136.26
942A-P 8-Mar-09 3136.28
942A-P 6-Apr-09 3136.41
942A-P 5-May-09 3135.64
942A-P 6-May-09 3135.72
942A-P 7-Jul-09 3134.36
942A-P 10-Aug-09 3135.22
942A-P 1-Sep-09 3135.02
942A-P 7-Oct-09 3135.26
942A-P 3-Nov-09 3135.15
942A-P 1-Dec-09 3135.12
942A-P 4-Jan-10 3134.92
942A-P 2-Feb-10 3134.77
942A-P 3-Mar-10 3135.02
942A-P 6-Apr-10 3135.27
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942A-P 28-Apr-10 3135.44
942A-P 5-May-10 3135.57
942A-P 6-Jul-10 3135.58
942A-P 1-Sep-10 3135.14
942A-P 5-Oct-10 3135.17
942A-P 2-Nov-10 3135.23
942A-P 6-Dec-10 3135.49
942A-P 4-Jan-11 3135.06
942A-P 7-Mar-11 3135.6
942A-P 6-Apr-11 3135.84
942A-P 2-May-11 3136.11
942A-P 2-Jun-11 3137.69
942A-P 6-Jul-11 3136.45
942A-P 2-Aug-11 3136.1
942A-P 2-Sep-11 3136.74
942A-P 4-Oct-11 3136.85
942A-P 7-Nov-11 3136.86
942A-P 5-Dec-11 3136.72
942A-P 9-Jan-12 3135.77
942A-P 10-Feb-12 3136.19
942A-P 9-Mar-12 3136
942A-P 5-Apr-12 3136.27
942A-P 11-May-12 3136.44
942A-P 7-Jun-12 3136.74
942A-P 5-Jul-12 3136.09
942A-P 7-Aug-12 3135.25
942A-P 4-Sep-12 3134.44
942A-P 3-Oct-12 3133.99
942A-P 7-Nov-12 3134.1
942A-P 7-Dec-12 3135.62
942A-P 6-Jan-13 3135.11
942A-P 4-Feb-13 3135.96
942A-P 1-Mar-13 3135.95
942A-P 2-Apr-13 3136.22
942A-P 2-May-13 3136.05
942A-P 9-Jul-13 3136.67
942A-P 6-Aug-13 3137.72
942A-P 4-Sep-13 3137.44
942A-P 2-Oct-13 3138.04
942A-P 6-Nov-13 3138.2
942A-P 4-Dec-13 3138.38
942A-P 7-Jan-14 3136.36
942A-P 5-Feb-14 3136.38
942A-P 4-Mar-14 3136.43



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



942A-P 2-Apr-14 3136.45
942A-P 6-May-14 3136.47
942A-P 3-Jun-14 3136.44
942A-P 5-Aug-14 3134.59
942A-P 8-Oct-14 3134.2
942A-P 7-Jan-15 3134.2
942A-P 3-Feb-15 3135.84
942A-P 4-Mar-15 3136
942A-P 7-Apr-15 3136.01
942A-P 5-May-15 3135.93
942A-P 2-Jun-15 3136.53
942A-P 6-Jul-15 3135.65
942A-P 5-Aug-15 3135.03
942A-P 3-Sep-15 3135.37
942A-P 8-Oct-15 3135.86
942A-P 5-Nov-15 3136.53
942A-P 9-Dec-15 3136.47
943A 25-Nov-03 3138.04
943A 17-Mar-04 3137.96
943A 8-Apr-04 3136.43
943A 15-Apr-04 3136.23
943A 29-Apr-04 3129.73
943A 10-May-04 3129.63
943A 20-May-04 3129.63
943A 25-May-04 3129.63
943A 3-Jun-04 3129.63
943A 9-Jun-04 3129.63
943A 17-Jun-04 3133.43
943A 24-Jun-04 3129.63
943A 30-Jun-04 3129.63
943A 14-Jul-04 3129.73
943A 20-Jul-04 3129.78
943A 2-Aug-04 3134.88
943A 10-Aug-04 3129.63
943A 17-Aug-04 3129.63
943A 24-Aug-04 3129.63
943A 1-Sep-04 3129.63
943A 8-Sep-04 3129.63
943A 25-Sep-04 3129.68
943A 14-Oct-04 3129.68
943A 27-Oct-04 3129.68
943A 9-Nov-04 3129.68
943A 24-Nov-04 3129.68
943A 10-Dec-04 3129.68
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943A 27-Dec-04 3129.68
943A 10-Jan-05 3129.68
943A 25-Jan-05 3129.68
943A 4-Feb-05 3129.68
943A 8-Mar-05 3129.71
943A 30-Mar-05 3129.75
943A 15-Apr-05 3129.75
943A 18-May-05 3130.88
943A 30-Jun-05 3130.43
943A 20-Jul-05 3132.98
943A 7-Oct-05 3133.77
943A 21-Oct-05 3133.73
943A 28-Dec-05 3129.78
943A 20-Jan-06 3129.78
943A 27-Jan-06 3129.77
943A 3-Feb-06 3129.77
943A 25-Feb-06 3129.77
943A 8-Mar-06 3129.78
943A 18-Mar-06 3129.78
943A 21-Mar-06 3129.8
943A 28-Apr-06 3130.98
943A 10-Jun-06 3129.96
943A 26-Jul-06 3129.77
943A 28-Aug-06 3129.77
943A 11-Sep-06 3129.78
943A 18-Sep-06 3129.77
943A 24-Sep-06 3129.78
943A 2-Oct-06 3129.77
943A 17-Oct-06 3129.78
943A 20-Oct-06 3129.77
943A 3-Nov-06 3129.8
943A 14-Nov-06 3129.8
943A 27-Nov-06 3129.79
943A 9-Dec-06 3129.78
943A 12-Dec-06 3129.79
943A 27-Dec-06 3129.78
944A 25-Nov-03 3138.31
944A 17-Mar-04 3138.31
944A 8-Apr-04 3136.61
944A 15-Apr-04 3131.01
944A 29-Apr-04 3130.91
944A 10-May-04 3132.11
944A 20-May-04 3135.21
944A 25-May-04 3134.21
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944A 3-Jun-04 3133.11
944A 9-Jun-04 3133.01
944A 17-Jun-04 3133.86
944A 24-Jun-04 3132.94
944A 30-Jun-04 3132.75
944A 14-Jul-04 3132.68
944A 20-Jul-04 3135.41
944A 2-Aug-04 3132.91
944A 10-Aug-04 3134.91
944A 17-Aug-04 3134.71
944A 24-Aug-04 3134.41
944A 1-Sep-04 3134.21
944A 25-Sep-04 3131.94
944A 14-Oct-04 3134.01
944A 27-Oct-04 3133.41
944A 9-Nov-04 3132.09
944A 24-Nov-04 3132.09
944A 10-Dec-04 3131.93
944A 27-Dec-04 3132.05
944A 10-Jan-05 3134.08
944A 25-Jan-05 3132.01
944A 4-Feb-05 3132.16
944A 8-Mar-05 3132.23
944A 30-Mar-05 3132.59
944A 15-Apr-05 3132.59
944A 18-May-05 3133.86
944A 30-Jun-05 3133.47
944A 20-Jul-05 3134.11
944A 1-Aug-05 3134.86
944A 1-Sep-05 3135.43
944A 7-Oct-05 3137.41
944A 21-Oct-05 3137.41
944A 28-Dec-05 3132.95
944A 20-Jan-06 3132.9
944A 27-Jan-06 3132.85
944A 3-Feb-06 3134.79
944A 25-Feb-06 3132.83
944A 8-Mar-06 3132.91
944A 18-Mar-06 3132.64
944A 21-Mar-06 3132.63
944A 28-Apr-06 3138.46
944A 10-Jun-06 3133.17
944A 26-Jul-06 3132.8
944A 28-Aug-06 3134.43
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944A 11-Sep-06 3134.19
944A 18-Sep-06 3132.6
944A 24-Sep-06 3133.2
944A 2-Oct-06 3133.45
944A 17-Oct-06 3133.27
944A 20-Oct-06 3133.86
944A 3-Nov-06 3134.06
944A 14-Nov-06 3134.15
944A 27-Nov-06 3134.27
944A 9-Dec-06 3133.53
944A 12-Dec-06 3134.23
944A 27-Dec-06 3134.23
945A 25-Nov-03 3140.05
945A 17-Mar-04 3140.05
945A 8-Apr-04 3135.06
945A 29-Apr-04 3125.46
945A 25-May-04 3132.26
945A 3-Jun-04 3129.96
945A 9-Jun-04 3129.96
945A 17-Jun-04 3130.06
945A 24-Jun-04 3130.02
945A 30-Jun-04 3130.02
945A 14-Jul-04 3130.08
945A 20-Jul-04 3130.08
945A 2-Aug-04 3130.06
945A 10-Aug-04 3130.06
945A 17-Aug-04 3130.06
945A 24-Aug-04 3130.06
945A 1-Sep-04 3130.06
945A 8-Sep-04 3130.06
945A 25-Sep-04 3139.28
945A 24-Nov-04 3130.18
945A 10-Dec-04 3130.15
945A 27-Dec-04 3130.14
945A 10-Jan-05 3128.63
945A 25-Jan-05 3126.56
945A 4-Feb-05 3126.71
945A 8-Mar-05 3126.78
945A 30-Mar-05 3127.14
945A 15-Apr-05 3127.14
945A 2-May-05 3130.21
945A 18-May-05 3128.41
945A 30-Jun-05 3128.02
945A 20-Jul-05 3128.66
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945A 21-Oct-05 3130.41
945A 28-Dec-05 3130.14
945A 20-Jan-06 3130.34
945A 27-Jan-06 3130.32
945A 3-Feb-06 3130.32
945A 25-Feb-06 3130.28
945A 8-Mar-06 3130.22
945A 18-Mar-06 3130.33
945A 21-Mar-06 3130.33
945A 10-Jun-06 3130.37
945A 26-Jul-06 3130.35
945A 28-Aug-06 3130.36
945A 11-Sep-06 3130.35
945A 18-Sep-06 3130.34
945A 24-Sep-06 3130.35
945A 2-Oct-06 3130.35
945A 17-Oct-06 3130.34
945A 20-Oct-06 3130.33
945A 3-Nov-06 3130.36
945A 14-Nov-06 3130.35
945A 27-Nov-06 3130.35
945A 9-Dec-06 3130.34
945A 12-Dec-06 3130.35
945A 27-Dec-06 3130.36
946 7-Dec-04 3279.23
946 2-May-05 3278.36
946 7-Dec-05 3275.05
946 5-Jan-06 3274.54
946 4-May-06 3274.51
946 14-Jun-06 3274.26
946 6-Oct-06 3272.31
946 3-May-07 3271.41
946 9-Oct-07 3272.66
946 23-Oct-07 3272.51
946 30-May-08 3277.89
946 12-Aug-08 3269.7
946 6-Oct-08 3273.4
946 5-May-09 3269.84
946 9-May-09 3269.49
946 30-Sep-09 3276.96
946 7-Oct-09 3276.63
946 5-May-10 3268.74
946 11-May-10 3268.81
946 5-Oct-10 3267.95
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946 6-Apr-11 3267.96
946 2-May-11 3267.41
946 3-Oct-11 3269.94
946 11-May-12 3269.86
946 3-Oct-12 3268.64
946 1-Mar-13 3267.68
946 2-Apr-13 3271.41
946 1-May-13 3267.28
946 3-Jun-13 3267.48
946 8-Jul-13 3267.72
946 6-Aug-13 3267.66
946 4-Sep-13 3267.76
946 1-Oct-13 3267.9
946 5-Nov-13 3267.7
946 3-Dec-13 3267.59
946 7-Jan-14 3276.38
946 4-Feb-14 3276.57
946 4-Mar-14 3268.04
946 2-Apr-14 3268.16
946 5-May-14 3266.65
946 3-Jun-14 3267.38
946 1-Jul-14 3267.64
946 5-Aug-14 3267.2
946 8-Oct-14 3267.94
946 7-Jan-15
946 3-Feb-15 3267.03
946 4-Mar-15 3266.78
946 7-Apr-15 3266.89
946 4-May-15 3251.75
946 2-Jun-15 3266.76
946 6-Jul-15 3267.37
946 5-Aug-15 3266.73
946 3-Sep-15 3265.8
946 7-Oct-15 3266.37
946 5-Nov-15 3266.01
946 3-Dec-15 3266.07
947 7-Dec-04 3271.41
947 2-May-05 3280
947 7-Dec-05 3280.41
947 5-Jan-06 3279.83
947 4-May-06 3279.63
947 14-Jun-06 3280.43
947 6-Oct-06 3279.8
947 3-May-07 3279.23
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947 9-Oct-07 3281.5
947 23-Oct-07 3281.33
947 30-May-08 3279.64
947 12-Aug-08 3279.73
947 6-Oct-08 3279.26
947 5-May-09 3278.56
947 9-May-09 3278.13
947 30-Sep-09 3278.43
947 7-Oct-09 3278.13
947 5-May-10 3277.14
947 11-May-10 3277.33
947 5-Oct-10 3276.84
947 6-Apr-11 3276.87
947 2-May-11 3276.72
947 3-Oct-11 3280.2
947 11-May-12 3279.51
947 3-Oct-12 3278.49
947 1-Mar-13 3277.6
947 2-Apr-13 3277.52
947 1-May-13 3276.91
947 3-Jun-13 3277.47
947 8-Jul-13 3277.74
947 6-Aug-13 3277.92
947 4-Sep-13 3278.08
947 1-Oct-13 3278.18
947 5-Nov-13 3278.23
947 3-Dec-13 3278.23
947 7-Jan-14 3278.28
947 4-Feb-14 3277.77
947 4-Mar-14 3278.15
947 2-Apr-14 3278.06
947 5-May-14 3278.14
947 3-Jun-14 3278.25
947 1-Jul-14 3278.02
947 5-Aug-14 3278.29
947 8-Oct-14 3278.42
947 7-Jan-15
947 3-Feb-15 3278.17
947 4-Mar-15 3277.38
947 7-Apr-15 3277.37
947 4-May-15 3277.34
947 2-Jun-15 3277.19
947 6-Jul-15 3276.7
947 5-Aug-15 3276.86











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



947 3-Sep-15 3276.74
947 7-Oct-15 3276.61
947 5-Nov-15 3276.49
947 3-Dec-15 3276.33



948M 25-Aug-04 3274.183
948M 7-Dec-04 3274.783
948M 2-May-05 3274.3
948M 3-May-06 3274.07
948M 5-Oct-06 3274.3
948M 3-May-07 3274.65
948M 9-Oct-07 3273.93
948M 30-May-08 3274.11
948M 22-Oct-08 3273.58
948M 5-May-09 3274.21
948M 7-May-09 3274.1
948M 7-Oct-09 3273.8
948M 5-May-10 3273.64
948M 20-May-10 3274.08
948M 5-Oct-10 3273.45
948M 7-Apr-11 3273.71
948M 2-May-11 3273.41
948M 3-Oct-11 3273.66
948M 11-May-12 3273.45
948M 3-Oct-12 3273.62
948M 2-May-13 3273.33
948M 5-May-14 3273.96
948M 4-May-15 3273.72
948M 7-Oct-15 3273.76
949D 19-Aug-04 3281.813
949D 7-Dec-04 3281.913
949D 2-May-05 3281.81
949D 3-May-06 3282.26
949D 5-Oct-06 3281.78
949D 3-May-07 3282.91
949D 9-Oct-07 3282.4
949D 13-May-08 3282.26
949D 30-May-08 3282.24
949D 22-Oct-08 3281.13
949D 5-May-09 3282.07
949D 7-May-09 3281.98
949D 7-Oct-09 3281.06
949D 5-May-10 3281.04
949D 20-May-10 3281.46
949D 5-Oct-10 3280.5
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949D 6-Apr-11 3280.13
949D 2-May-11 3280.84
949D 3-Oct-11 3282.88
949D 11-May-12 3282.01
949D 3-Oct-12 3281.33
949D 1-May-13 3280.13
949D 1-Oct-13 3282.12
949D 5-May-14 3283.46
949D 4-May-15 3282.14
949D 7-Oct-15 3281.22
950D 4-May-15 3263.91
950D 7-Oct-15 3263.55
950D 24-Aug-04 3264.8538
950D 7-Dec-04 3265.7138
950D 6-Jun-05 3265.56
950D 13-Apr-06 3264.83
950D 3-May-06 3264.63
950D 5-Oct-06 3263.62
950D 5-May-07 3263.41
950D 9-Oct-07 3263.51
950D 8-Apr-08 3215.61
950D 30-May-08 3263.94
950D 22-Oct-08 3263.62
950D 5-May-09 3263.5
950D 11-May-09 3263.46
950D 7-Oct-09 3263.06
950D 5-May-10 3262.65
950D 19-May-10 3262.66
950D 5-Oct-10 3262.85
950D 7-Apr-11 3263.08
950D 2-May-11 3262.99
950D 3-Oct-11 3264.37
950D 11-May-12 3264.9
950D 3-Oct-12 3264.43
950D 1-May-13 3264.21
950D 1-Oct-13 3264.74
950D 5-May-14 3263.63
951D 8-Oct-14 3137.34
951D 7-Jan-15 3135.42
951D 3-Feb-15 3137.68
951D 4-Mar-15 3138.01
951D 7-Apr-15 3137.04
951D 4-May-15 3137.49
951D 2-Jun-15 3137.56
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951D 6-Jul-15 3136.45
951D 5-Aug-15 3136.18
951D 3-Sep-15 3136.91
951D 8-Oct-15 3136.93
951D 5-Nov-15 3137.07
951D 3-Dec-15 3136.94
951D 25-Aug-04 3129.802
951D 8-Dec-04 3133.222
951D 1-Jun-05 3134.88
951D 9-Feb-06 3134.04
951D 7-Mar-06 3135.03
951D 13-Apr-06 3135.75
951D 4-May-06 3135.52
951D 10-Jun-06 3131.01
951D 4-Jul-06 3130.15
951D 9-Aug-06 3129.65
951D 5-Sep-06 3129.86
951D 6-Oct-06 3132.05
951D 3-Nov-06 3133.01
951D 6-Dec-06 3134.15
951D 3-Jan-07 3134.62
951D 8-Feb-07 3135.18
951D 8-Mar-07 3135.64
951D 3-Apr-07 3135.72
951D 3-May-07 3136.36
951D 5-Jun-07 3136.25
951D 9-Jul-07 3133.68
951D 8-Aug-07 3131.38
951D 5-Sep-07 3131.62
951D 1-Oct-07 3133.3
951D 6-Nov-07 3134.58
951D 3-Dec-07 3135.2
951D 8-Jan-08 3135.09
951D 5-Feb-08 3135.92
951D 1-Mar-08 3136.29
951D 8-Apr-08 3133.3
951D 16-May-08 3136.45
951D 2-Jun-08 3136.25
951D 12-Jul-08 3136.08
951D 5-Aug-08 3135.95
951D 4-Sep-08 3135.82
951D 3-Oct-08 3136.12
951D 4-Nov-08 3136.3
951D 2-Dec-08 3136.41
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951D 8-Jan-09 3137.12
951D 4-Feb-09 3137.03
951D 8-Mar-09 3136.87
951D 6-Apr-09 3136.8
951D 5-May-09 3136.9
951D 7-Jul-09 3135.18
951D 7-Aug-09 3135.84
951D 1-Sep-09 3135.73
951D 7-Oct-09 3135.69
951D 3-Nov-09 3136.14
951D 1-Dec-09 3136.09
951D 4-Jan-10 3136.2
951D 2-Feb-10 3136.44
951D 3-Mar-10 3136.52
951D 6-Apr-10 3135.88
951D 4-May-10 3135.22
951D 1-Jun-10 3135.12
951D 6-Jul-10 3134.38
951D 1-Sep-10 3134.69
951D 5-Oct-10 3135.16
951D 2-Nov-10 3135.82
951D 6-Dec-10 3136.34
951D 4-Jan-11 3135.08
951D 7-Mar-11 3136.01
951D 7-Apr-11 3136.12
951D 2-May-11 3135.63
951D 2-Jun-11 3136.46
951D 5-Jul-11 3136.85
951D 1-Aug-11 3137.2
951D 1-Sep-11 3137.31
951D 3-Oct-11 3137.14
951D 7-Nov-11 3137.18
951D 5-Dec-11 3137.24
951D 5-Jan-12 3137.62
951D 6-Feb-12 3137.5
951D 8-Mar-12 3137.4
951D 4-Apr-12 3137.54
951D 10-May-12 3137.63
951D 7-Jun-12 3137.52
951D 5-Jul-12 3137.48
951D 6-Aug-12 3136.41
951D 3-Sep-12 3136.17
951D 3-Oct-12 3136.47
951D 7-Nov-12 3136.59
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951D 6-Dec-12 3136.63
951D 7-Jan-13 3136.93
951D 4-Feb-13 3136.97
951D 28-Feb-13 3137
951D 2-Apr-13 3137.09
951D 1-May-13 3137.1
951D 3-Jun-13 3137.12
951D 9-Jul-13 3136.45
951D 6-Aug-13 3136.68
951D 4-Sep-13 3136.69
951D 1-Oct-13 3136.93
951D 6-Nov-13 3137.37
951D 3-Dec-13 3137.51
951D 7-Jan-14 3137.6
951D 4-Feb-14 3137.54
951D 4-Mar-14 3137.77
951D 2-Apr-14 3137.98
951D 5-May-14 3137.13
951D 3-Jun-14 3138.22
951D 5-Aug-14 3137.2
952D 25-Aug-04 3211.5161
952D 8-Dec-04 3210.9461
952D 10-May-05 3211.06
952D 4-May-06 3210.99
952D 6-Oct-06 3210.87
952D 3-May-07 3210.56
952D 14-Oct-07 3213.16
952D 14-Nov-07 3212.49
952D 30-May-08 3212.26
952D 22-Oct-08 3211.72
952D 5-May-09 3210.88
952D 7-Oct-09 3210.4
952D 26-Apr-10 3210.34
952D 5-May-10 3210.45
952D 5-Oct-10 3209.94
952D 7-Apr-11 3210.58
952D 2-May-11 3210.06
952D 3-Oct-12 3210.64
952D 2-May-13 3209.78
952D 2-Oct-13 3210.09
952D 2-May-14 3210.37
952D 4-May-15 3209.22
952D 7-Oct-15 3208.69
953D 25-Aug-04 3209.3473
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953D 8-Dec-04 3210.0473
953D 10-May-05 3210.79
953D 4-May-06 3208.92
953D 6-Oct-06 3208.45
953D 3-May-07 3209.22
953D 14-Oct-07 3210.44
953D 14-Nov-07 3210.42
953D 30-May-08 3210.64
953D 22-Oct-08 3210.45
953D 5-May-09 3210.42
953D 7-Oct-09 3209.63
953D 26-Apr-10 3210.05
953D 4-May-10 3210.13
953D 5-Oct-10 3209.58
953D 7-Apr-11 3209.77
953D 2-May-11 3209.48
953D 11-May-12 3209.87
953D 3-Oct-12 3208.92
953D 2-May-13 3209.04
953D 2-Oct-13 3209.05
953D 2-May-14 3210.31
953D 4-May-15 3247.74
953D 7-Oct-15 3246.84
954D 24-Aug-04 3210.3182
954D 8-Dec-04 3210.6782
954D 10-May-05 3210.93
954D 4-May-06 3209.37
954D 6-Oct-06 3209.06
954D 3-May-07 3209.28
954D 14-Oct-07 3211.21
954D 22-Oct-07 3211.16
954D 14-Nov-07 3211.15
954D 30-May-08 3211.01
954D 22-Oct-08 3210.62
954D 5-May-09 3210.22
954D 7-Oct-09 3209.86
954D 26-Apr-10 3209.91
954D 4-May-10 3210.19
954D 5-Oct-10 3209.6
954D 7-Apr-11 3209.91
954D 2-May-11 3209.54
954D 11-May-12
954D 1-May-13
955D 19-Aug-04 3218.2682
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955D 8-Dec-04 3217.4982
955D 15-Jun-05
955D 4-May-06 3218.5
955D 6-Oct-06 3218.5
955D 3-May-07 3219.63
955D 14-Oct-07 3223.13
955D 14-Nov-07 3222.73
956D 18-Aug-04 3221.9212
956D 8-Dec-04 3221.4112
956D 8-Jun-05 3221.66
956D 4-May-06 3221.97
956D 6-Oct-06 3222.11
956D 5-May-07 3221.44
956D 14-Oct-07 3224.41
956D 22-Oct-07 3224.46
956D 14-Nov-07 3224.41
956D 30-May-08 3224.22
956D 22-Oct-08 3223.11
956D 5-May-09 3222.47
956D 11-May-09 3222.39
956D 7-Oct-09 3222
956D 26-Apr-10 3221.69
956D 4-May-10 3222.03
956D 5-Oct-10 3221.12
956D 7-Apr-11 3221.14
956D 2-May-11 3220.82
956D 11-May-12
956D 2-May-13
957M 4-May-15 3251.78
957M 7-Oct-15 3251.52
957M 18-Aug-04 3252.0452
957M 7-Dec-04 3251.5852
957M 2-May-05 3251.39
957M 4-May-06 3251.44
957M 6-Oct-06 3251.57
957M 3-May-07 3251.46
957M 9-Oct-07 3252.45
957M 30-May-08 3252.13
957M 2-Oct-08 3252.26
957M 2-May-09 3252.1
957M 5-May-09 3252.11
957M 7-Oct-09 3251.82
957M 4-May-10 3251.7
957M 5-Oct-10 3251.54
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957M 6-Apr-11 3251.74
957M 2-May-11 3251.78
957M 3-Oct-11 3253.23
957M 11-May-12 3252.47
957M 3-Oct-12 3252.05
957M 2-May-13 3251.68
957M 2-Oct-13 3251.97
957M 6-May-14 3252.03
958D 25-Aug-04 3212.6659
958D 8-Dec-04 3210.9659
958D 8-Jun-05 3207.24
958D 4-May-06 3206.79
958D 8-Jun-06 3204.62
958D 6-Oct-06 3204.72
958D 3-Jan-07 3203.85
958D 3-May-07 3204.69
958D 14-Oct-07 3204.85
958D 22-Oct-07 3204.88
958D 19-May-08 3205.11
958D 30-May-08 3205.15
958D 29-Sep-08 3205.43
958D 5-May-09 3206.68
958D 7-Oct-09 3207.14
958D 5-May-10 3127.43
958D 5-Oct-10 3129.27
958D 5-Oct-10 3128.73
959D 5-May-05 3217.41
959D 9-Feb-06 3216.98
959D 2-Mar-06 3216.98
959D 13-Apr-06 3217.31
959D 4-May-06 3216.84
959D 10-Jun-06 3217.27
959D 4-Jul-06 3216.84
959D 9-Aug-06 3217.06
959D 5-Sep-06 3216.76
959D 6-Oct-06 3216.98
959D 3-Nov-06 3216.93
959D 6-Dec-06 3216.36
959D 9-Jan-07 3216.55
959D 8-Feb-07 3216.46
959D 8-Mar-07 3216.81
959D 3-Apr-07 3216.28
959D 3-May-07 3217.18
959D 5-Jun-07 3217.18
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959D 9-Jul-07 3217.18
959D 8-Aug-07 3217.33
959D 3-Sep-07 3217.31
959D 10-Oct-07 3217.41
959D 6-Nov-07 3217.27
959D 3-Dec-07 3217.44
959D 8-Jan-08 3217.6
959D 4-Feb-08 3217.58
959D 1-Mar-08 3218.06
959D 8-Apr-08 3217.93
959D 2-Jun-08 3218.1
959D 12-Jul-08 3217.6
959D 5-Aug-08 3217.71
959D 4-Sep-08 3217.29
959D 3-Oct-08 3217.99
959D 4-Nov-08 3218.2
959D 2-Dec-08 3217.78
959D 8-Jan-09 3218.04
959D 4-Feb-09 3217.54
959D 8-Mar-09 3217.68
959D 6-Apr-09 3217.19
959D 5-May-09 3217.88
959D 7-Jul-09 3216.56
959D 7-Aug-09 3217.46
959D 1-Sep-09 3217.2
959D 7-Oct-09 3217.15
959D 3-Nov-09 3217.02
959D 1-Dec-09 3217.08
959D 4-Jan-10 3217.12
959D 2-Feb-10 3217.19
959D 3-Mar-10 3217.23
959D 6-Apr-10 3217.33
959D 28-Apr-10 3217.88
959D 1-Jun-10 3217.08
959D 6-Jul-10 3216.87
959D 1-Sep-10 3217.44
959D 5-Oct-10 3216.57
959D 2-Nov-10 3216.38
959D 6-Dec-10 3216.5
959D 4-Jan-11 3216.63
959D 7-Mar-11 3216.48
959D 6-Apr-11 3216.76
959D 2-May-11 3216.26
959D 2-Jun-11 3216.6
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959D 5-Jul-11 3216.71
959D 1-Aug-11 3217.05
959D 1-Sep-11 3217.14
959D 3-Oct-11 3217.26
959D 7-Nov-11 3217.15
959D 5-Dec-11 3216.84
959D 5-Jan-12 3217.4
959D 6-Feb-12 3216.68
959D 8-Mar-12 3216.77
959D 4-Apr-12 3217.38
959D 10-May-12 3216.82
959D 7-Jun-12 3216.79
959D 5-Jul-12 3216.49
959D 6-Aug-12 3216.3
959D 3-Sep-12 3216.44
959D 3-Oct-12 3216.15
959D 7-Nov-12 3216.22
959D 6-Dec-12 3216.11
959D 7-Jan-13 3216.16
959D 4-Feb-13 3216.29
959D 1-Mar-13 3215.91
959D 2-Apr-13 3215.97
959D 1-May-13 3215.5
959D 3-Jun-13 3216.09
959D 9-Jul-13 3215.76
959D 6-Aug-13 3215.88
959D 4-Sep-13 3215.74
959D 1-Oct-13 3215.89
959D 5-Nov-13 3215.78
959D 3-Dec-13 3215.89
959D 7-Jan-14 3215.81
959D 4-Feb-14 3215.31
959D 4-Mar-14 3215.84
959D 2-May-14 3215.83
959D 3-Jun-14 3215.97
959D 5-Aug-14 3215.66
959D 7-Oct-14 3215.5
959D 5-Jan-15 3215.61
959D 3-Feb-15 3215.29
959D 3-Mar-15 3215.2
959D 7-Apr-15 3215.23
959D 4-May-15 3215.17
959D 2-Jun-15 3215.15
959D 6-Jul-15 3214.71
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959D 5-Aug-15 3214.98
959D 3-Sep-15 3214.92
959D 7-Oct-15 3214.61
959D 5-Nov-15 3214.66
959D 3-Dec-15 3214.44
960D 7-Jul-05 3168.56
960D 11-Nov-05 3173.75
960D 17-Nov-05 3172.73
960D 21-Nov-05 3158.13
960D 22-Nov-05 3154.43
960D 30-Nov-05 3146.48
960D 28-Dec-05 3161.44
960D 20-Jan-06 3160.02
960D 25-Jan-06 3160.7
960D 3-Feb-06 3160.97
960D 8-Feb-06 3158.91
960D 16-Feb-06 3142.72
960D 27-Feb-06 3144.35
960D 8-Mar-06 3145.98
960D 14-Mar-06 3149.17
960D 21-Mar-06 3150.04
960D 25-Apr-06 3155.85
960D 2-May-06 3184.18
960D 4-May-06 3163.3
960D 12-May-06 3148.69
960D 10-Jun-06 3102.53
960D 27-Jun-06 3106.63
960D 25-Jul-06 3141.7
960D 17-Aug-06 3148.99
960D 30-Aug-06 3153.85
960D 5-Sep-06 3110.6
960D 14-Sep-06 3115.63
960D 20-Oct-06 3110.58
960D 3-Nov-06 3109.14
960D 14-Nov-06 3102.43
960D 22-Nov-06 3109.99
960D 7-Dec-06 3116.7
960D 12-Dec-06 3104.42
960D 26-Dec-06 3111.25
961D 7-Jul-05 3166.32
961D 11-Nov-05 3167.21
961D 17-Nov-05 3169.96
961D 21-Nov-05 3158.17
961D 22-Nov-05 3160.45
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961D 30-Nov-05 3164.47
961D 28-Dec-05 3152.12
961D 20-Jan-06 3113.66
961D 25-Jan-06 3157.26
961D 3-Feb-06 3152.51
961D 8-Feb-06 3137.51
961D 16-Feb-06 3137.66
961D 27-Feb-06 3119.86
961D 8-Mar-06 3111.52
961D 14-Mar-06 3118.25
961D 21-Mar-06 3144.84
961D 12-Apr-06 3136.08
961D 25-Apr-06 3137.92
961D 12-May-06 3133.35
961D 10-Jun-06 3131.08
961D 22-Jun-06 3102.69
961D 27-Jun-06 3102.82
961D 25-Jul-06 3109.58
961D 17-Aug-06 3114.12
961D 14-Sep-06 3161.4
961D 14-Sep-06 3151.87
961D 20-Oct-06 3104.25
961D 3-Nov-06 3108.84
961D 14-Nov-06 3106.79
961D 22-Nov-06 3103.07
961D 7-Dec-06 3106.53
961D 12-Dec-06 3105.75
961D 26-Dec-06 3106.51
962A 11-Nov-05 3171.01
962A 17-Nov-05 3170.39
962A 21-Nov-05 3141.33
962A 22-Nov-05 3161.13
962A 23-Nov-05 3163.83
962A 28-Dec-05 3160.97
962A 20-Jan-06 3160.39
962A 25-Jan-06 3123.33
962A 3-Feb-06 3129.99
962A 8-Feb-06 3108.98
962A 16-Feb-06 3104.81
962A 27-Feb-06 3128.22
962A 6-Mar-06 3136.61
962A 14-Mar-06 3143.49
962A 21-Mar-06 3148.15
962A 25-Apr-06 3158.26
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962A 2-May-06 3162.9
962A 4-May-06 3158.96
962A 9-May-06 3163.25
962A 12-May-06 3163.98
962A 10-Jun-06 3127.83
962A 27-Jun-06 3127.5
962A 19-Jul-06 3151.12
962A 25-Jul-06 3149.92
962A 17-Aug-06 3155.87
962A 21-Aug-06 3155.52
962A 22-Aug-06 3155.57
962A 5-Sep-06 3156.89
962A 11-Sep-06 3159.58
962A 19-Sep-06 3101.23
962A 10-Oct-06 3101.28
962A 3-Nov-06 3101.34
962A 13-Nov-06 3101.38
962A 22-Nov-06 3101.35
962A 7-Dec-06 3101.38
962A 12-Dec-06 3101.34
962A 19-Dec-06 3101.33
962A 29-Dec-06 3101.34
963D 11-Nov-05 3168.23
963D 17-Nov-05 3168.04
963D 21-Nov-05 3150.64
963D 22-Nov-05 3153.51
963D 30-Nov-05 3154.19
963D 28-Dec-05 3157.09
963D 20-Jan-06 3151.48
963D 8-Feb-06 3143.83
963D 16-Feb-06 3141.68
963D 27-Feb-06 3144.9
963D 6-Mar-06 3148.38
963D 14-Mar-06 3151.56
963D 21-Mar-06 3152.51
963D 25-Apr-06 3158.69
963D 27-Apr-06 3158.54
963D 2-May-06 3156.93
963D 4-May-06 3155.63
963D 9-May-06 3156.85
963D 12-May-06 3157.81
963D 10-Jun-06 3137.34
963D 27-Jun-06 3138.18
963D 19-Jul-06 3147.91
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963D 19-Jul-06 3156.52
963D 25-Jul-06 3144.31
963D 3-Aug-06 3145.68
963D 17-Aug-06 3149.12
963D 21-Aug-06 3148.09
963D 22-Aug-06 3148.02
963D 30-Aug-06 3148.7
963D 31-Aug-06 3147.93
963D 5-Sep-06 3149.69
963D 11-Sep-06 3155.19
963D 19-Sep-06 3101.33
963D 10-Oct-06 3101.73
963D 3-Nov-06 3100.4
963D 22-Nov-06 3099.18
963D 7-Dec-06 3126.5
963D 12-Dec-06 3131.28
963D 12-Dec-06 3144.39
963D 19-Dec-06 3102.12
963D 29-Dec-06 3101.03
964D 22-Nov-05 3161.98
964D 9-Feb-06 3156.3
964D 6-Mar-06 3156.58
964D 13-Apr-06 3161.83
964D 4-May-06 3161.1
964D 10-Jun-06 3151.45
964D 4-Jul-06 3154.45
964D 9-Aug-06 3158.78
964D 5-Sep-06 3151.19
964D 6-Oct-06 3149.13
964D 3-Nov-06 3147.08
964D 6-Dec-06 3149.77
964D 3-Jan-07 3149.93
964D 8-Feb-07 3153.03
964D 8-Mar-07 3151.63
964D 3-Apr-07 3153.98
964D 3-May-07 3157.63
964D 5-Jun-07 3155.98
964D 9-Jul-07 3154.48
964D 8-Aug-07 3155.7
964D 3-Sep-07 3154.78
964D 10-Oct-07 3155.23
964D 6-Nov-07 3152.57
964D 3-Dec-07 3153.54
964D 8-Jan-08 3154.25
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964D 4-Feb-08 3157.45
964D 1-Mar-08 3154.14
964D 8-Apr-08 3153.08
964D 2-Jun-08 3154.93
964D 12-Jul-08 3156.22
964D 5-Aug-08 3160.49
964D 4-Sep-08 3157.96
964D 3-Oct-08 3158.41
964D 8-Oct-08 3158.45
964D 4-Nov-08 3156.52
964D 2-Dec-08 3158.86
964D 8-Jan-09 3160.69
964D 4-Feb-09 3158.62
964D 8-Mar-09 3154.87
964D 6-Apr-09 3161.58
964D 5-May-09 3154.43
964D 11-May-09 3154.33
964D 29-Jun-09 3157.47
964D 7-Aug-09 3156.01
964D 1-Sep-09 3154.82
964D 4-Oct-09 3157.3
964D 7-Oct-09 3155.55
964D 3-Nov-09 3158.52
964D 1-Dec-09 3154.81
964D 4-Jan-10 3156.65
964D 2-Feb-10 3154.96
964D 3-Mar-10 3157.38
964D 6-Apr-10 3156.65
964D 26-Apr-10 3156.97
964D 4-May-10 3154.25
964D 1-Jun-10 3155.01
964D 6-Jul-10 3154.6
964D 1-Sep-10 3159
964D 5-Oct-10 3156.43
964D 2-Nov-10 3156.27
964D 6-Dec-10 3155.99
964D 4-Jan-11 3158.05
964D 7-Mar-11 3157.86
964D 6-Apr-11 3157.48
964D 2-May-11 3155.63
964D 2-Jun-11 3161.22
964D 5-Jul-11 3163.4
964D 1-Aug-11 3163.82
964D 1-Sep-11 3162.14
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964D 3-Oct-11 3160.24
964D 7-Nov-11 3158.76
964D 5-Dec-11 3159.64
964D 5-Jan-12 3159.26
964D 6-Feb-12 3158.5
964D 8-Mar-12 3160.7
964D 4-Apr-12 3159.8
964D 10-May-12 3161.37
964D 7-Jun-12 3158.43
964D 5-Jul-12 3158.37
964D 6-Aug-12 3158.3
964D 3-Sep-12 3158.45
964D 3-Oct-12 3161.18
964D 7-Nov-12 3161.3
964D 6-Dec-12 3160.2
964D 7-Jan-13 3161.62
964D 4-Feb-13 3161.85
964D 1-Mar-13 3163.19
964D 2-Apr-13 3163.51
964D 1-May-13 3157.64
964D 4-Jun-13 3156.21
964D 9-Jul-13 3159.03
964D 6-Aug-13 3160.73
964D 4-Sep-13 3160.81
964D 1-Oct-13 3162.85
964D 5-Nov-13 3162.45
964D 3-Dec-13 3162.73
964D 7-Jan-14 3163.18
964D 4-Feb-14 3161.87
964D 4-Mar-14 3163.65
964D 2-Apr-14 3164.06
964D 2-May-14 3164.53
964D 3-Jun-14 3165.56
964D 5-Aug-14 3159.13
964D 7-Oct-14 3161.88
964D 5-Jan-15 3154.27
964D 3-Feb-15 3159.52
964D 3-Mar-15 3160.62
964D 7-Apr-15 3159.77
964D 4-May-15 3157.82
964D 2-Jun-15 3156.69
964D 6-Jul-15 3157.93
964D 5-Aug-15 3160.81
964D 3-Sep-15 3159.75
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964D 7-Oct-15 3160.68
964D 5-Nov-15 3160.48
964D 3-Dec-15 3155.46
965D 22-Nov-05 3182.8
965D 9-Feb-06 3180.4
965D 6-Mar-06 3180
965D 13-Apr-06 3180.85
965D 4-May-06 3180.67
965D 10-Jun-06 3179.1
965D 4-Jul-06 3178.84
965D 9-Aug-06 3179.7
965D 5-Sep-06 3171.86
965D 6-Oct-06 3177.36
965D 3-Nov-06 3177.27
965D 6-Dec-06 3177.82
965D 3-Jan-07 3178.58
965D 8-Feb-07 3178.2
965D 8-Mar-07 3178.7
965D 3-Apr-07 3179.29
965D 3-May-07 3179.84
965D 5-Jun-07 3180.47
965D 9-Jul-07 3180.3
965D 8-Aug-07 3180.1
965D 4-Sep-07 3180
965D 10-Oct-07 3180
965D 6-Nov-07 3178.94
965D 3-Dec-07 3179.12
965D 8-Jan-08 3179.04
965D 4-Feb-08 3179.35
965D 1-Mar-08 3178.91
965D 8-Apr-08 3178.26
965D 2-Jun-08 3177.96
965D 12-Jul-08 3177.01
965D 5-Aug-08 3179.36
965D 4-Sep-08 3178.27
965D 3-Oct-08 3179.28
965D 8-Oct-08 3179.27
965D 4-Nov-08 3178.49
965D 2-Dec-08 3178.91
965D 8-Jan-09 3180.17
965D 4-Feb-09 3179.66
965D 8-Mar-09 3177.68
965D 6-Apr-09 3180.21
965D 5-May-09 3178.05
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965D 29-Jun-09 3178.51
965D 9-Aug-09 3179.1
965D 1-Sep-09 3178.4
965D 7-Oct-09 3179.17
965D 3-Nov-09 3179.57
965D 1-Dec-09 3177.88
965D 4-Jan-10 3178.92
965D 2-Feb-10 3178.49
965D 3-Mar-10 3179.51
965D 6-Apr-10 3178.73
965D 27-Apr-10 3179.3
965D 4-May-10 3176.93
965D 6-Jul-10 3177.23
965D 1-Sep-10 3179.42
965D 5-Oct-10 3177.88
965D 2-Nov-10 3177.19
965D 6-Dec-10 3177.28
965D 4-Jan-11 3177.64
965D 7-Mar-11 3179.17
965D 6-Apr-11 3179.36
965D 2-May-11 3176.8
965D 2-Jun-11 3181.93
965D 5-Jul-11 3181.89
965D 1-Aug-11 3181.73
965D 1-Sep-11 3181.39
965D 3-Oct-11 3180.68
965D 7-Nov-11 3180.36
965D 5-Dec-11 3181.05
965D 5-Jan-12 3180.89
965D 6-Feb-12 3180.42
965D 8-Mar-12 3180.34
965D 4-Apr-12 3180.44
965D 10-May-12 3181.02
965D 7-Jun-12 3179.66
965D 5-Jul-12 3179.6
965D 6-Aug-12 3179.51
965D 3-Sep-12 3179.69
965D 3-Oct-12 3180.45
965D 7-Nov-12 3180.5
965D 6-Dec-12 3181.04
965D 7-Jan-13 3181.3
965D 4-Feb-13 3182.65
965D 1-Mar-13 3181.55
965D 2-Apr-13 3181.73
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965D 1-May-13 3179.97
965D 3-Jun-13 3179.8
965D 6-Aug-13 3180.07
965D 4-Sep-13 3180.25
965D 1-Oct-13 3180.7
965D 5-Nov-13 3180.53
965D 7-Jan-14 3180.8
965D 4-Feb-14 3180.16
965D 4-Mar-14 3180.8
965D 2-Apr-14 3181
965D 2-May-14 3180.55
965D 3-Jun-14 3181.37
965D 5-Aug-14 3179.2
965D 7-Oct-14 3180.16
965D 5-Jan-15 3177.83
965D 3-Feb-15 3179.12
965D 3-Mar-15 3179.7
965D 7-Apr-15 3179.16
965D 4-May-15 3178.14
965D 2-Jun-15 3176.4
965D 6-Jul-15 3175.95
965D 5-Aug-15 3178.54
965D 3-Sep-15 3176.98
965D 7-Oct-15 3177.47
965D 5-Nov-15 3177.55
965D 3-Dec-15 3175.78
966A 7-Dec-05 3271.7
966A 18-Jan-06 3271.93
966A 25-Jan-06 3271.75
966A 31-Jan-06 3271.69
966A 8-Feb-06 3271.55
966A 16-Feb-06 3271.27
966A 27-Feb-06 3271.48
966A 6-Mar-06 3271.25
966A 14-Mar-06 3271.02
966A 20-Mar-06 3270.99
966A 25-Apr-06 3271.23
966A 12-May-06 3269.7
966A 9-Jun-06 3270.01
966A 10-Jul-06 3261.24
966A 18-Jul-06 3267.77
966A 25-Jul-06 3267.59
966A 14-Aug-06 3266.88
966A 22-Aug-06 3266.83
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966A 14-Sep-06 3242.51
966A 14-Sep-06 3269.21
966A 22-Sep-06 3242.42
966A 10-Oct-06 3261.18
966A 18-Oct-06 3259.12
966A 3-Nov-06 3265.78
966A 13-Nov-06 3271.21
966A 22-Nov-06 3277.09
966A 7-Dec-06 3276.95
966A 12-Dec-06 3269.94
966A 19-Dec-06 3269.45
966A 29-Dec-06 3268.7
966A 29-Dec-06 3268.7
966A 3-Jan-07 3269.4
966A 8-Jan-07 3268.62
966A 17-Jan-07 3268.99
966A 22-Jan-07 3268.92
966A 1-Feb-07 3269.11
966A 9-Feb-07 3268.59
966A 14-Feb-07 3268.43
966A 28-Feb-07 3269.02
966A 2-Mar-07 3268.61
966A 6-Mar-07 3268.83
966A 15-Mar-07 3267.39
966A 10-Apr-07 3266.43
966A 24-Apr-07 3265.55
966A 30-Apr-07 3265.73
966A 3-May-07 3266.17
966A 11-May-07 3265.48
966A 25-May-07 3265.66
966A 30-May-07 3265.72
966A 8-Jun-07 3266.14
966A 12-Jun-07 3266.62
966A 26-Jun-07 3267.5
966A 9-Jul-07 3268.13
966A 24-Jul-07 3268.4
966A 30-Jul-07 3268.79
966A 13-Aug-07 3268.31
966A 20-Aug-07 3268.46
966A 28-Aug-07 3268.08
966A 5-Sep-07 3268.46
966A 18-Sep-07 3267.93
966A 27-Sep-07 3267.93
966A 3-Oct-07 3268.02
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966A 8-Oct-07 3267.56
966A 17-Oct-07 3268.03
966A 1-Nov-07 3268.01
966A 12-Nov-07 3267.44
966A 26-Nov-07 3267.12
966A 10-Dec-07 3267.01
966A 16-Dec-07 3267.06
966A 20-Dec-07 3267.28
966A 11-Jan-08 3266.96
966A 23-Jan-08 3266.67
966A 30-Jan-08 3266.74
966A 14-Feb-08 3266.3
966A 20-Feb-08 3266.37
966A 26-Feb-08 3265.9
966A 13-Mar-08 3266.11
966A 23-Mar-08 3266.14
966A 27-Mar-08 3266.45
966A 16-Apr-08 3266.04
966A 24-Apr-08 3265.96
966A 14-May-08 3265.73
966A 19-May-08 3263.35
966A 21-Jun-08 3252.44
966A 26-Jun-08 3252.43
966A 17-Jul-08 3259.99
966A 25-Jul-08 3259.53
966A 30-Jul-08 3261.25
966A 20-Aug-08 3256.78
966A 26-Aug-08 3255.62
966A 29-Aug-08 3255.62
966A 11-Sep-08 3247.84
966A 18-Sep-08 3242.78
966A 15-Oct-08 3258.7
966A 22-Oct-08 3256.1
966A 29-Oct-08 3254.22
966A 17-Nov-08 3242.67
966A 18-Dec-08 3252.95
966A 28-Dec-08 3241.78
966A 5-Jan-09 3241.77
966A 19-Jan-09 3241.77
966A 28-Jan-09 3241.79
966A 9-Feb-09 3241.79
966A 16-Feb-09 3241.78
966A 14-Mar-09 3241.78
966A 20-Mar-09 3241.78
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966A 27-Mar-09 3241.78
966A 13-Apr-09 3241.78
966A 23-Apr-09 3256.8
966A 27-Apr-09 3241.78
966A 17-May-09 3241.8
966A 24-May-09 3241.8
966A 29-May-09 3241.8
966A 7-Jun-09 3241.8
966A 18-Jun-09 3241.5
966A 26-Jun-09 3241.8
966A 17-Jul-09 3241.8
966A 26-Jul-09 3241.8
966A 29-Jul-09 3275.32
966A 20-Aug-09 3276.07
966A 25-Aug-09 3276.2
966A 31-Aug-09 3276.29
966A 10-Sep-09 3276.14
966A 17-Sep-09 3277.45
966A 24-Sep-09 3277.49
966A 29-Sep-09 3279.77
966A 30-Sep-09 3277.8
966A 27-Oct-09 3277.83
966A 29-Oct-09 3277.33
966A 12-Nov-09 3276.28
966A 23-Nov-09 3265.01
966A 3-Dec-09 3264.55
966A 23-Dec-09 3264.35
966A 24-Dec-09 3266.05
966A 29-Dec-09 3266.9
966A 8-Jan-10 3266.12
966A 20-Jan-10 3266.98
966A 26-Jan-10 3260.36
966A 3-Feb-10 3244.48
966A 17-Feb-10 3243.59
966A 25-Feb-10 3243.61
966A 11-Mar-10 3243.61
966A 22-Mar-10 3243.61
966A 26-Mar-10 3243.61
966A 7-Apr-10 3243.66
966A 21-Apr-10 3243.67
966A 27-Apr-10 3243.67
966A 11-May-10 3243.69
966A 18-May-10 3243.66
966A 27-May-10 3243.67
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966A 15-Jun-10 3243.66
966A 22-Jun-10 3243.65
966A 28-Jun-10 3243.66
966A 15-Jul-10 3243.66
966A 20-Jul-10 3243.66
966A 28-Jul-10 3243.64
966A 4-Aug-10 3243.64
966A 12-Aug-10 3243.67
966A 26-Aug-10 3243.68
966A 3-Sep-10 3243.68
966A 17-Sep-10 3243.68
966A 27-Sep-10 3243.66
966A 5-Oct-10 3243.64
966A 18-Oct-10 3243.64
966A 26-Oct-10 3243.64
966A 10-Nov-10 3243.64
966A 15-Nov-10 3243.64
966A 23-Nov-10 3243.64
966A 9-Dec-10 3243.65
966A 16-Dec-10 3243.62
966A 29-Dec-10 3243.64
966A 7-Jan-11 3243.65
966A 21-Jan-11 3243.66
966A 27-Jan-11 3243.64
966A 21-Feb-11 3243.64
966A 23-Feb-11 3243.6
966A 27-Feb-11 3243.66
966A 3-Mar-11 3243.66
966A 16-Mar-11 3243.66
966A 27-Mar-11 3243.66
966A 11-Apr-11 3243.66
966A 20-Apr-11 3243.66
966A 28-Apr-11 3243.66
966A 4-May-11 3243.66
966A 25-May-11 3243.66
966A 29-May-11 3243.66
966A 13-Jun-11 3243.66
966A 19-Jun-11 3243.66
966A 21-Jun-11 3265.8
966A 21-Jul-11 3243.66
966A 25-Jul-11 3243.54
966A 27-Jul-11 3243.66
966A 9-Aug-11 3243.66
966A 27-Aug-11 3243.66
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966A 31-Aug-11 3243.66
966A 14-Sep-11 3243.66
966A 21-Sep-11 3243.66
966A 28-Sep-11 3243.66
966A 11-Oct-11 3243.66
966A 29-Oct-11 3243.66
966A 17-Nov-11 3243.66
966A 23-Nov-11 3243.66
966A 30-Nov-11 3243.66
966A 7-Dec-11 3243.66
966A 15-Dec-11 3243.66
966A 30-Dec-11 3243.66
966A 11-Jan-12 3276.36
966A 23-Jan-12 3277.81
966A 28-Jan-12 3260.27
966A 7-Feb-12 3243.56
966A 24-Feb-12 3243.56
966A 28-Feb-12 3243.56
966A 23-Mar-12 3243.56
966A 27-Mar-12 3243.56
966A 30-Mar-12 3243.56
966A 11-Apr-12 3243.56
966A 24-Apr-12 3243.56
966A 29-Apr-12 3243.56
966A 21-May-12 3243.56
966A 27-May-12 3243.56
966A 31-May-12 3243.56
966A 11-Jun-12 3243.56
966A 24-Jun-12 3243.59
966A 30-Jun-12 3243.59
966A 6-Jul-12 3243.59
966A 11-Jul-12 3243.59
966A 29-Jul-12 3243.59
966A 20-Aug-12 3276.69
966A 24-Aug-12 3276.68
966A 20-Sep-12 3243.56
966A 26-Sep-12 3243.56
966A 23-Oct-12 3243.56
966A 26-Oct-12 3243.56
966A 30-Oct-12 3243.56
966A 14-Nov-12 3243.59
966A 26-Nov-12 3243.56
966A 29-Nov-12 3243.56
966A 17-Dec-12 3243.56
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966A 20-Dec-12 3243.56
966A 26-Dec-12 3243.7
966A 15-Jan-13 3243.58
966A 24-Jan-13 3243.56
966A 29-Jan-13 3243.56
966A 7-Feb-13 3243.56
966A 25-Feb-13 3243.56
966A 27-Feb-13 3243.56
966A 12-Mar-13 3243.56
966A 18-Apr-13 3243.68
966A 23-Apr-13 3243.68
966A 29-Apr-13 3243.68
966A 14-May-13 3243.68
966A 21-May-13 3243.68
966A 6-Jun-13 3243.68
966A 19-Jun-13 3243.69
966A 27-Jun-13 3243.68
966A 24-Jul-13 3243.68
966A 26-Jul-13 3243.68
966A 31-Jul-13 3243.68
966A 19-Aug-13 3243.68
966A 27-Aug-13 3243.68
966A 31-Aug-13 3243.68
966A 20-Sep-13 3243.68
966A 30-Sep-13 3243.68
966A 24-Oct-13 3243.68
966A 29-Oct-13 3243.68
966A 21-Nov-13 3243.68
966A 29-Nov-13 3243.68
966A 26-Feb-14 3243.68
966A 20-Mar-14 3243.68
966A 27-Apr-14 3243.68
966A 6-May-14 3243.68
966A 17-Jun-14 3243.68
966A 16-Jul-14 3243.74
966A 30-Jul-14 3243.68
966A 25-Aug-14 3243.68
966A 23-Sep-14 3243.68
966A 30-Sep-14 3243.68
966A 23-Oct-14 3243.68
966A 28-Oct-14 3243.68
966A 25-Nov-14 3243.68
966A 30-Nov-14 3243.68
966A 19-Dec-14 3243.68
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966A 13-Jan-15 3243.68
966A 28-Jan-15 3243.68
966A 17-Feb-15 3243.68
966A 24-Feb-15 3243.68
966A 24-Mar-15 3243.68
966A 30-Mar-15 3243.68
966A 21-Apr-15 3243.68
966A 28-Apr-15 3243.68
966A 28-May-15 3243.68
966A 12-Jun-15 3243.68
966A 30-Jun-15 3243.68
966A 13-Jul-15 3243.7
966A 28-Jul-15 3243.68
966A 12-Aug-15 3264.15
966A 20-Aug-15 3243.21
966A 1-Sep-15 3248.75
966A 10-Sep-15 3253.8
966A 30-Sep-15 3249.08
966A 14-Oct-15 3250.25
966A 20-Oct-15 3248.76
966A 2-Nov-15 3258.67
966A 10-Nov-15 3248.63
966A 17-Nov-15 3248.05
967P 4-May-06 3277.25
967P 9-Jun-06 3277.62
967P 4-Jul-06 3277.44
967P 9-Aug-06 3276.66
967P 5-Sep-06 3275.92
967P 6-Oct-06 3276.3
967P 3-Nov-06 3276.63
967P 6-Dec-06 3277.93
967P 9-Jan-07 3276
967P 8-Feb-07 3275.83
967P 12-Mar-07 3275.78
967P 3-May-07 3275.06
967P 5-Jun-07 3275.23
967P 9-Jul-07 3278.33
967P 8-Aug-07 3278.98
967P 4-Sep-07 3278.96
967P 9-Oct-07 3278.16
967P 23-Oct-07 3277.93
967P 6-Nov-07 3277.83
967P 3-Dec-07 3277.36
967P 8-Jan-08 3276.72



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



967P 4-Feb-08 3276.24
967P 1-Mar-08 3276.08
967P 8-Apr-08 3275.56
967P 6-May-08 3275.46
967P 2-Jun-08 3277.63
967P 12-Jul-08 3274.63
967P 5-Aug-08 3274.58
967P 4-Sep-08 3274.53
967P 3-Oct-08 3274.87
967P 6-Oct-08 3274.68
967P 4-Nov-08 3274.45
967P 2-Dec-08 3274.53
967P 8-Jan-09 3274.22
967P 4-Feb-09 3274.03
967P 8-Mar-09 3273.69
967P 6-Apr-09 3273.83
967P 5-May-09 3273.83
967P 9-May-09 3273.66
967P 29-Jun-09 3272.52
967P 7-Aug-09 3276.09
967P 1-Sep-09 3276.65
967P 30-Sep-09 3277.13
967P 7-Oct-09 3276.89
967P 3-Nov-09 3276.83
967P 1-Dec-09 3273.84
967P 4-Jan-10 3273.71
967P 2-Feb-10 3272.83
967P 10-Mar-10 3273.13
967P 6-Apr-10 3273.02
967P 5-May-10 3272.8
967P 11-May-10 3272.86
967P 1-Jun-10 3272.68
967P 6-Jul-10 3272.54
967P 1-Sep-10 3272.58
967P 5-Oct-10 3272.31
967P 2-Nov-10 3272.11
967P 6-Dec-10 3272.09
967P 4-Jan-11 3272.01
967P 7-Mar-11 3271.95
967P 6-Apr-11 3272.1
967P 2-May-11 3271.82
967P 2-Jun-11 3272.86
967P 5-Jul-11 3274.85
967P 1-Aug-11 3274.89
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967P 1-Sep-11 3276.21
967P 3-Oct-11 3276.44
967P 7-Nov-11 3276.13
967P 5-Dec-11 3275.6
967P 9-Jan-12 3276.48
967P 6-Feb-12 3275.58
967P 9-Mar-12 3287.43
967P 4-Apr-12 3275.43
967P 11-May-12 3274.93
967P 7-Jun-12 3274.79
967P 5-Jul-12 3274.71
967P 6-Aug-12 3274.56
967P 3-Sep-12 3277.5
967P 3-Oct-12 3274.28
967P 7-Nov-12 3274.05
967P 6-Dec-12 3273.54
967P 6-Jan-13 3273.42
967P 4-Feb-13 3273.15
967P 1-Mar-13 3272.72
967P 2-Apr-13 3274.46
967P 1-May-13 3272.17
967P 3-Jun-13 3272.3
967P 8-Jul-13 3272.95
967P 6-Aug-13 3273.35
967P 4-Sep-13 3273.54
967P 1-Oct-13 3273.53
967P 5-Nov-13 3273.19
967P 3-Dec-13 3273.1
967P 7-Jan-14 3276.09
967P 4-Feb-14 3276.16
967P 4-Mar-14 3273.8
967P 2-Apr-14 3273.22
967P 5-May-14 3272.67
967P 3-Jun-14 3272.72
967P 5-Aug-14 3272.88
967P 7-Oct-14 3272.87
967P 5-Jan-15 3272.62
967P 3-Feb-15 3272.24
967P 3-Mar-15 3272.99
967P 7-Apr-15 3271.77
967P 4-May-15 3271.64
967P 2-Jun-15 3271.72
967P 6-Jul-15 3272.39
967P 5-Aug-15 3271.83
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967P 3-Sep-15 3271.26
967P 7-Oct-15 3271.32
967P 5-Nov-15 3271.18
967P 3-Dec-15 3271.08
968D 16-Feb-06 3098.07
968D 27-Feb-06 3118.65
968D 8-Mar-06 3113.98
968D 14-Mar-06 3109.85
968D 21-Mar-06 3123.99
968D 25-Apr-06 3121.63
968D 12-May-06 3101.38
968D 10-Jun-06 3097.69
968D 27-Jun-06 3100.75
968D 25-Jul-06 3102.38
968D 17-Aug-06 3097.79
968D 14-Sep-06 3101.99
968D 20-Oct-06 3099.67
968D 3-Nov-06 3097.68
968D 14-Nov-06 3097.97
968D 22-Nov-06 3097.66
968D 7-Dec-06 3100.14
968D 12-Dec-06 3106.37
968D 26-Dec-06 3100.15
969D 10-Jun-06 3100.64
969D 27-Jun-06 3122.54
969D 19-Jul-06 3119.58
969D 17-Aug-06 3125.04
969D 14-Sep-06 3127.39
969D 14-Sep-06 3132.43
969D 20-Oct-06 3106.7
969D 3-Nov-06 3096.95
969D 13-Nov-06 3109.77
969D 22-Nov-06 3111.57
969D 7-Dec-06 3123.24
969D 12-Dec-06 3109.65
969D 19-Dec-06 3129.18
969D 29-Dec-06 3133.19
969D 17-Apr-08 3147.29
969D 30-Sep-08 3153.19
970D 3-Feb-06
970D 8-Feb-06
970D 16-Feb-06
970D 27-Feb-06
970D 6-Mar-06
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970D 14-Mar-06
970D 21-Mar-06
970D 25-Apr-06
970D 12-May-06
970D 10-Jun-06
970D 27-Jun-06
970D 19-Jul-06
970D 17-Aug-06
970D 14-Sep-06
970D 17-Oct-06 3151.98
970D 20-Oct-06 3151.88
970D 13-Nov-06 3152.14
970D 22-Nov-06 3151.88
970D 7-Dec-06 3152.26
970D 12-Dec-06 3151.96
970D 19-Dec-06 3152.27
970D 29-Dec-06 3153.08
970D 2-Oct-07 3152.12
970D 8-Apr-08 3142.16
970D 29-Sep-08 3154.25
970D 23-May-09 3152.18
970D 12-Oct-09 3154.28
970D 28-Apr-10 3152.22
971D 10-Jan-06 3154.4
971D 9-Feb-06 3155.42
971D 2-Mar-06 3154.54
971D 6-Apr-06 3155.05
971D 4-May-06 3154.49
971D 10-Jun-06 3153.1
971D 4-Jul-06 3152.55
971D 9-Aug-06 3152.85
971D 5-Sep-06 3152.53
971D 6-Oct-06 3152.52
971D 3-Nov-06 3152.45
971D 6-Dec-06 3152.6
971D 3-Jan-07 3153.5
971D 8-Feb-07 3152.39
971D 8-Mar-07 3153.15
971D 3-Apr-07 3153.84
971D 3-May-07 3153.15
971D 5-Jun-07 3153.51
971D 9-Jul-07 3152.8
971D 8-Aug-07 3152.17
971D 3-Sep-07 3153.02



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



971D 2-Oct-07 3152.52
971D 6-Nov-07 3152.6
971D 3-Dec-07 3152.69
971D 8-Jan-08 3152.7
971D 4-Feb-08 3152.75
971D 1-Mar-08 3153.03
971D 8-Apr-08 3152.63
971D 6-May-08 3152.61
971D 2-Jun-08 3153.52
971D 12-Jul-08 3152.17
971D 5-Aug-08 3153.41
971D 4-Sep-08 3152.94
971D 3-Oct-08 3154.41
971D 8-Oct-08 3154.44
971D 4-Nov-08 3153.02
971D 2-Dec-08 3152.83
971D 8-Jan-09 3154.72
971D 4-Feb-09 3154.64
971D 8-Mar-09 3152.88
971D 6-Apr-09 3154.45
971D 5-May-09 3152.85
971D 29-Jun-09 3151.95
971D 7-Aug-09 3153.91
971D 1-Sep-09 3153.11
971D 7-Oct-09 3153.26
971D 3-Nov-09 3153.91
971D 1-Dec-09 3152.45
971D 12-Jan-10 3152.52
971D 2-Feb-10 3152.48
971D 3-Mar-10 3154.14
971D 6-Apr-10 3152.58
971D 28-Apr-10 3152
971D 4-May-10 3152.58
971D 1-Jun-10 3152.58
971D 6-Jul-10 3152.58
971D 1-Sep-10 3153.91
971D 5-Oct-10 3152.13
971D 2-Nov-10 3152.22
971D 6-Dec-10 3153.04
971D 4-Jan-11 3152.14
971D 7-Mar-11 3153.94
971D 6-Apr-11 3154.25
971D 2-May-11 3152.38
971D 2-Jun-11 3153.34
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971D 5-Jul-11 3153.54
971D 1-Aug-11 3153.07
971D 1-Sep-11 3152.14
971D 3-Oct-11 3152.82
971D 7-Nov-11 3152.89
971D 5-Dec-11 3152.99
971D 5-Jan-12 3153.16
971D 6-Feb-12 3152.94
971D 8-Mar-12 3152.82
971D 4-Apr-12 3152.94
971D 10-May-12 3153.14
971D 7-Jun-12 3152.18
971D 5-Jul-12 3151.86
971D 6-Aug-12 3152.14
971D 3-Sep-12 3151.97
971D 3-Oct-12 3154.45
971D 7-Nov-12 3154.52
971D 6-Dec-12 3153.14
971D 7-Jan-13 3152.92
971D 4-Feb-13 3153.31
971D 1-Mar-13 3153.32
971D 2-Apr-13 3153.38
971D 1-May-13 3153.04
971D 3-Jun-13 3153.59
971D 8-Jul-13 3153.23
971D 6-Aug-13 3153.19
971D 4-Sep-13 3153.13
971D 1-Oct-13 3153.45
971D 5-Nov-13 3153.96
971D 3-Dec-13 3153.69
971D 7-Jan-14 3153.94
971D 4-Feb-14 3153.35
971D 4-Mar-14 3154.47
971D 2-Apr-14 3155.01
971D 2-May-14 3155.16
971D 3-Jun-14 3155.52
971D 5-Aug-14 3153.1
971D 7-Oct-14 3153.36
971D 5-Jan-15 3152.41
971D 3-Feb-15 3152.66
971D 3-Mar-15 3152.8
971D 7-Apr-15 3152.94
971D 4-May-15 3152.86
971D 2-Jun-15 3152.73
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971D 6-Jul-15 3152.24
971D 5-Aug-15 3152.55
971D 3-Sep-15 3152.37
971D 7-Oct-15 3152.58
971D 5-Nov-15 3102.58
971D 3-Dec-15 3152.44
972D 17-Apr-06 3150.61
972D 5-Sep-06 3148.91
972D 5-Oct-06 3149.09
972D 3-Nov-06 3149.41
972D 6-Dec-06 3149.26
972D 3-Jan-07 3149.61
972D 8-Feb-07 3149.29
972D 8-Mar-07 3149.64
972D 3-Apr-07 3149.91
972D 3-May-07 3149.89
972D 5-Jun-07 3150.49
972D 9-Jul-07 3149.86
972D 8-Aug-07 3149.11
972D 5-Sep-07 3149.56
972D 9-Oct-07 3149.51
972D 6-Nov-07 3149.55
972D 4-Dec-07 3149.52
972D 8-Jan-08 3149.45
972D 8-Feb-08 3149.55
972D 1-Mar-08 3149.81
972D 8-Apr-08 3149.35
972D 6-May-08 3149.48
972D 19-May-08 3149.39
972D 3-Jun-08 3150.04
972D 12-Jul-08 3149.37
972D 6-Aug-08 3149.69
972D 4-Sep-08 3149.62
972D 3-Oct-08 3150.03
972D 4-Nov-08 3149.75
972D 2-Dec-08 3149.62
972D 8-Jan-09 3150.19
972D 4-Feb-09 3150.19
972D 8-Mar-09 3150.16
972D 9-Apr-09 3150.12
972D 5-May-09 3149.4
972D 7-Jul-09 3148.48
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972D 7-Aug-09 3149.72
972D 1-Sep-09 3149.23
972D 7-Oct-09 3149.82
972D 3-Nov-09 3149.63
972D 1-Dec-09 3149.13
972D 4-Jan-10 3149.2
972D 2-Feb-10 3149.23
972D 3-Mar-10 3149.86
972D 6-Apr-10 3149.31
972D 5-May-10 3149.33
972D 17-May-10 3149.34
972D 1-Jun-10 3149.47
972D 6-Jul-10 3149.33
972D 1-Sep-10 3149.61
972D 5-Oct-10 3149.03
972D 2-Nov-10 3149.12
972D 6-Dec-10 3149.22
972D 4-Jan-11 3148.96
972D 7-Mar-11 3149.67
972D 6-Apr-11 3149.86
972D 2-May-11 3149.48
972D 2-Jun-11 3150.79
972D 6-Jul-11 3149.64
972D 1-Aug-11 3149.59
972D 2-Sep-11 3149.46
972D 4-Oct-11 3149.73
972D 8-Nov-11 3149.97
972D 6-Dec-11 3149.93
972D 9-Jan-12 3149.76
972D 7-Feb-12 3149.63
972D 9-Mar-12 3149.59
972D 5-Apr-12 3149.47
972D 11-May-12 3149.57
972D 5-Jun-12 3149.11
972D 5-Jul-12 3148.96
972D 7-Aug-12 3148.82
972D 4-Sep-12 3148.68
972D 3-Oct-12 3149.74
972D 8-Nov-12 3149.79
972D 6-Dec-12 3149.47
972D 7-Jan-13 3149.55
972D 4-Feb-13 3149.63
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972D 1-Mar-13 3149.67
972D 2-Apr-13 3149.68
972D 1-May-13 3149.57
972D 3-Jun-13 3150.46
972D 9-Jul-13 3149.77
972D 6-Aug-13 3149.71
972D 4-Sep-13 3149.69
972D 2-Oct-13 3149.93
972D 6-Nov-13 3149.99
972D 4-Dec-13 3149.92
972D 7-Jan-14 3149.93
972D 4-Feb-14 3150.07
972D 4-Mar-14 3150.02
972D 2-Apr-14 3150.5
972D 5-May-14 3150.52
972D 3-Jun-14 3150.62
972D 5-Aug-14 3150.5
972D 8-Oct-14 3149.69
972D 7-Jan-15 3147.48
972D 3-Feb-15 3149.17
972D 3-Mar-15 3149.16
972D 7-Apr-15 3149.35
972D 4-May-15 3149.27
972D 2-Jun-15 3149.12
972D 6-Jul-15 3148.78
972D 5-Aug-15 3148.9
972D 3-Sep-15 3148.74
972D 8-Oct-15 3148.94
972D 5-Nov-15 3149.05
972D 9-Dec-15 3148.95
973D 5-Sep-06 3147.81
973D 6-Oct-06 3148.52
973D 3-Nov-06 3148.58
973D 6-Dec-06 3148.38
973D 3-Jan-07 3148.68
973D 8-Feb-07 3148.37
973D 8-Mar-07 3148.71
973D 3-Apr-07 3148.98
973D 3-May-07 3148.88
973D 5-Jun-07 3149.5
973D 9-Jul-07 3148.93
973D 8-Aug-07 3148.13
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973D 5-Sep-07 3148.71
973D 9-Oct-07 3148.68
973D 6-Nov-07 3148.72
973D 4-Dec-07 3148.67
973D 8-Jan-08 3148.61
973D 5-Mar-08 3148.85
973D 8-Apr-08 3148.6
973D 6-May-08 3148.74
973D 13-May-08 3148.71
973D 3-Jun-08 3149.29
973D 12-Jul-08 3148.65
973D 6-Aug-08 3148.85
973D 4-Sep-08 3148.8
973D 3-Oct-08 3149.08
973D 4-Nov-08 3148.84
973D 8-Jan-09 3149.22
973D 4-Feb-09 3149.27
973D 8-Mar-09 3149.24
973D 9-Apr-09 3149.23
973D 5-May-09 3148.73
973D 6-May-09 3148.87
973D 7-Jul-09 3147.74
973D 11-Aug-09 3149.04
973D 1-Sep-09 3148.69
973D 7-Oct-09 3149.1
973D 3-Nov-09 3149.05
973D 1-Dec-09 3148.54
973D 10-Mar-10 3149.08
973D 6-Apr-10 3148.67
973D 5-May-10 3148.76
973D 17-May-10 3148.62
973D 1-Jun-10 3148.91
973D 6-Jul-10 3148.77
973D 1-Sep-10 3149.03
973D 5-Oct-10 3149.46
973D 2-Nov-10 3148.54
973D 6-Dec-10 3148.65
973D 4-Jan-11 3148.4
973D 7-Mar-11 3148.89
973D 6-Apr-11 3149.18
973D 2-May-11 3148.94
973D 2-Jun-11 3150.17
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973D 6-Jul-11 3149.01
973D 1-Aug-11 3148.97
973D 2-Sep-11 3148.86
973D 4-Oct-11 3149.04
973D 8-Nov-11 3149.15
973D 6-Dec-11 3149.11
973D 9-Jan-12 3149.04
973D 7-Feb-12 3149.11
973D 9-Mar-12 3148.94
973D 5-Apr-12 3148.8
973D 11-May-12 3148.82
973D 7-Jun-12 3148.82
973D 5-Jul-12 3148.64
973D 7-Aug-12 3148.52
973D 4-Sep-12 3148.32
973D 8-Nov-12 3148.31
973D 4-Feb-13 3148.91
973D 1-Mar-13 3148.85
973D 2-Apr-13 3148.85
973D 2-May-13 3148.88
973D 4-Jun-13 3149.72
973D 9-Jul-13 3149.15
973D 6-Aug-13 3149.05
973D 4-Sep-13 3148.93
973D 2-Oct-13 3149.15
973D 6-Nov-13 3149.18
973D 6-May-14 3149.5
973D 3-Jun-14 3149.55
973D 9-Jul-14
973D 5-Aug-14 3148.75
973D 9-Oct-14 3148.87
973D 7-Jan-15
973D 3-Feb-15 3148.49
973D 4-Mar-15 3148.47
973D 7-Apr-15 3148.57
973D 5-May-15 3148.51
973D 2-Jun-15 3148.52
973D 6-Jul-15 3148.28
973D 5-Aug-15 3148.28
973D 3-Sep-15 3148.2
973D 8-Oct-15 3148.32
973D 5-Nov-15 3203.68
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974D 4-May-06 3224.1
974D 4-Jul-06 3224.51
974D 9-Aug-06 3224.52
974D 5-Sep-06 3224.05
974D 6-Oct-06 3224.42
974D 3-Nov-06 3224.27
974D 6-Dec-06 3223.66
974D 9-Jan-07 3223.61
974D 8-Feb-07 3223.46
974D 8-Mar-07 3223.9
974D 3-Apr-07 3223.52
974D 3-May-07 3224.37
974D 5-Jun-07 3224.42
974D 9-Jul-07 3224.97
974D 8-Aug-07 3225.01
974D 3-Sep-07 3224.86
974D 10-Oct-07 3224.72
974D 6-Nov-07 3224.68
974D 3-Dec-07 3224.57
974D 8-Jan-08 3224.49
974D 4-Feb-08 3224.32
974D 1-Mar-08 3225.09
974D 8-Apr-08 3226.15
974D 6-May-08 3227
974D 29-May-08 3227.27
974D 2-Jun-08 3227.05
974D 12-Jul-08 3226.59
974D 5-Aug-08 3226.38
974D 4-Sep-08 3226.1
974D 3-Oct-08 3226.19
974D 4-Nov-08 3226.22
974D 2-Dec-08 3225.73
974D 8-Jan-09 3225.63
974D 4-Feb-09 3225.15
974D 8-Mar-09 3225.19
974D 6-Apr-09 3224.82
974D 5-May-09 3225.66
974D 5-May-09 3225.69
974D 7-Jul-09 3224.67
974D 7-Aug-09 3225.46
974D 1-Sep-09 3225.38
974D 7-Oct-09 3224.92
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974D 3-Nov-09 3224.62
974D 1-Dec-09 3224.6
974D 4-Jan-10 3224.42
974D 2-Feb-10 3224.31
974D 3-Mar-10 3224.37
974D 6-Apr-10 3224.6
974D 4-May-10 3224.59
974D 23-May-10 3224.49
974D 1-Jun-10 3224.24
974D 6-Jul-10 3224.11
974D 1-Sep-10 3223.82
974D 5-Oct-10 3223.8
974D 2-Nov-10 3223.55
974D 6-Dec-10 3223.52
974D 4-Jan-11 3223.59
974D 7-Mar-11 3223.77
974D 6-Apr-11 3224.44
974D 2-May-11 3224.15
974D 2-Jun-11 3224.99
974D 5-Jul-11 3225.6
974D 1-Aug-11 3225.76
974D 1-Sep-11 3225.53
974D 3-Oct-11 3225.45
974D 7-Nov-11 3225.12
974D 5-Dec-11 3224.62
974D 9-Jan-12 3224.62
974D 6-Feb-12 3224.55
974D 8-Mar-12 3224.14
974D 4-Apr-12 3224.6
974D 11-May-12 3223.83
974D 7-Jun-12 3223.94
974D 5-Jul-12 3223.85
974D 6-Aug-12 3223.79
974D 3-Sep-12 3223.89
974D 3-Oct-12 3223.26
974D 8-Nov-12 3223.28
974D 6-Dec-12 3222.97
974D 6-Jan-13 3222.92
974D 4-Feb-13 3222.86
974D 1-Mar-13 3222.34
974D 2-Apr-13 3222.34
974D 1-May-13 3221.91
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974D 3-Jun-13 3222.57
974D 8-Jul-13 3223.12
974D 6-Aug-13 3223.03
974D 4-Sep-13 3222.89
974D 2-Oct-13 3222.74
974D 5-Nov-13 3222.61
974D 3-Dec-13 3222.68
974D 7-Jan-14 3222.35
974D 4-Feb-14 3221.79
974D 4-Mar-14 3222.26
974D 2-Apr-14 3222.88
974D 2-May-14 3222.81
974D 3-Jun-14 3223.16
974D 1-Jul-14
974D 5-Aug-14 3222.72
974D 7-Oct-14 3222.41
974D 5-Jan-15 3221.76
974D 3-Feb-15 3221.87
974D 5-Mar-15 3221.63
974D 7-Apr-15 3221.62
974D 4-May-15 3221.48
974D 2-Jun-15 3221.52
974D 6-Jul-15 3221.06
974D 5-Aug-15 3221.25
974D 3-Sep-15 3221.29
974D 7-Oct-15 3221.01
974D 5-Nov-15 3221.03
974D 3-Dec-15 3220.69
975D 13-Jun-06 3199.6
975D 4-Jul-06 3199.57
975D 9-Aug-06 3201.27
975D 5-Sep-06 3201.07
975D 6-Oct-06 3199.67
975D 3-Nov-06 3199.54
975D 6-Dec-06 3199.34
975D 9-Jan-07 3199.52
975D 8-Feb-07 3199.69
975D 8-Mar-07 3199.87
975D 3-Apr-07 3199.87
975D 3-May-07 3200.35
975D 5-Jun-07 3200.21
975D 9-Jul-07 3200.01
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975D 8-Aug-07 3200.02
975D 3-Sep-07 3199.94
975D 10-Oct-07 3199.97
975D 6-Nov-07 3199.9
975D 3-Dec-07 3200.25
975D 8-Jan-08 3200.19
975D 4-Feb-08 3200.24
975D 1-Mar-08 3200.32
975D 8-Apr-08 3200.16
975D 6-May-08 3200.55
975D 29-May-08 3200.22
975D 2-Jun-08 3200.17
975D 12-Jul-08 3199.94
975D 5-Aug-08 3200.39
975D 4-Sep-08 3200.11
975D 3-Oct-08 3200.35
975D 4-Nov-08 3201.93
975D 2-Dec-08 3200.7
975D 8-Jan-09 3202.41
975D 4-Feb-09 3202.35
975D 8-Mar-09 3200.74
975D 6-Apr-09 3201.8
975D 5-May-09 3200.75
975D 5-May-09 3200.82
975D 7-Jul-09 3199.9
975D 7-Aug-09 3200.68
975D 1-Sep-09 3200.6
975D 7-Oct-09 3200.7
975D 3-Nov-09 3201.78
975D 1-Dec-09 3200.67
975D 4-Jan-10 3200.54
975D 2-Feb-10 3200.63
975D 3-Mar-10 3194.76
975D 10-Mar-10 3195.09
975D 6-Apr-10 3193.68
975D 4-May-10 3193.52
975D 23-May-10 3197.69
975D 1-Jun-10 3194.27
975D 6-Jul-10 3193.26
975D 1-Sep-10 3193.57
975D 5-Oct-10 3193.56
975D 2-Nov-10 3193.29
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975D 6-Dec-10 3199.95
975D 4-Jan-11 3193.27
975D 7-Mar-11 3195.51
975D 6-Apr-11 3199.41
975D 2-May-11 3192.83
975D 2-Jun-11 3194.39
975D 5-Jul-11 3197.54
975D 1-Aug-11 3199.93
975D 1-Sep-11 3201.58
975D 3-Oct-11 3193.75
975D 7-Nov-11 3192.77
975D 5-Dec-11 3192.44
975D 9-Jan-12 3200.19
975D 6-Feb-12 3199.26
975D 8-Mar-12 3192.77
975D 4-Apr-12 3195.65
975D 11-May-12 3201.44
975D 7-Jun-12 3201.33
975D 5-Jul-12 3200.99
975D 6-Aug-12 3201.22
975D 3-Sep-12 3201.36
975D 3-Oct-12 3198.63
975D 7-Nov-12 3198.69
975D 6-Dec-12 3201.55
975D 6-Jan-13 3202.32
975D 4-Feb-13 3202.56
975D 1-Mar-13 3202.53
975D 2-Apr-13 3202.73
975D 1-May-13 3200.39
975D 3-Jun-13 3201.25
975D 8-Jul-13 3202.28
975D 6-Aug-13 3201
975D 4-Sep-13 3200.7
975D 1-Oct-13 3201.5
975D 5-Nov-13 3202.15
975D 7-Jan-14 3202.44
975D 4-Feb-14 3202.08
975D 4-Mar-14 3202.67
975D 2-Apr-14 3195.3
975D 2-May-14 3197.22
975D 3-Jun-14 3199.66
975D 1-Jul-14
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975D 5-Aug-14 3200.92
975D 7-Oct-14 3202.91
975D 5-Jan-15 3197.49
975D 3-Feb-15 3197.81
975D 3-Mar-15 3198.89
975D 7-Apr-15 3201.94
975D 4-May-15 3200.99
975D 2-Jun-15 3195
975D 6-Jul-15 3194.73
975D 5-Aug-15 3199.08
975D 3-Sep-15 3200.48
975D 7-Oct-15 3200.61
975D 5-Nov-15 3200.92
975D 3-Dec-15 3199.61
976D 6-Dec-06 3281.64
976D 9-Jan-07 3281.74
976D 8-Feb-07 3281.64
976D 8-Mar-07 3281.79
977A 9-Oct-07 3282.1
977A 24-Oct-07 3282.75
977A 14-Nov-07 3282.79
977A 4-Dec-07 3284.35
977A 8-Jan-08 3284.62
977A 8-Feb-08 3284.87
977A 1-Mar-08 3285.3
977A 8-Apr-08 3283.88
977A 6-May-08 3284.01
977A 3-Jun-08 3283.97
977A 12-Jul-08 3282.87
977A 5-Aug-08 3282.51
977A 4-Sep-08 3282.19
977A 1-Oct-08 3282.32
977A 3-Oct-08 3282.52
977A 4-Nov-08 3282.93
977A 2-Dec-08 3283.12
977A 8-Jan-09 3284.52
977A 4-Feb-09 3284.83
977A 8-Mar-09 3284.6
977A 6-Apr-09 3283.82
977A 5-May-09 3283.87
977A 11-May-09 3283.8
977A 7-Jul-09 3281.96
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977A 10-Aug-09 3282.28
977A 1-Sep-09 3282.12
977A 7-Oct-09 3282.25
977A 31-Oct-09 3283.97
977A 3-Nov-09 3283.62
977A 1-Dec-09 3284.3
977A 4-Jan-10 3284.8
977A 2-Feb-10 3284.71
977A 3-Mar-10 3285.08
977A 6-Apr-10 3283.81
977A 5-May-10 3283.43
977A 1-Jun-10 3283.51
977A 6-Jul-10 3282.86
977A 1-Sep-10 3282.04
977A 5-Oct-10 3281.64
977A 2-Nov-10 3282.77
977A 6-Dec-10 3284.23
977A 4-Jan-11 3284.52
977A 7-Mar-11 3284.97
977A 7-Apr-11 3284.4
977A 2-May-11 3283.99
977A 2-Jun-11 3285.67
977A 5-Jul-11 3284.59
977A 1-Aug-11 3284.5
977A 1-Sep-11 3283.39
977A 3-Oct-11 3283.28
977A 7-Nov-11 3284.24
977A 5-Dec-11 3285.05
977A 9-Jan-12 3285.05
977A 7-Feb-12 3284.91
977A 9-Mar-12 3285.07
977A 5-Apr-12 3284.44
977A 11-May-12 3283.88
977A 7-Jun-12 3283.59
977A 5-Jul-12 3283.37
977A 6-Aug-12 3283.22
977A 4-Sep-12 3283.06
977A 3-Oct-12 3282.08
977A 7-Nov-12 3284.4
977A 6-Dec-12 3284.57
977A 6-Jan-13 3285.03
977A 4-Feb-13 3285.07
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977A 1-Mar-13 3284.98
977A 2-Apr-13 3284.12
977A 1-May-13 3283.43
977A 3-Jun-13 3284.77
977A 8-Jul-13 3283.86
977A 6-Aug-13 3283.04
977A 4-Sep-13 3282.38
977A 1-Oct-13 3283.53
977A 5-Nov-13 3284.65
977A 3-Dec-13 3285.11
977A 7-Jan-14 3285.43
977A 4-Feb-14 3284.43
977A 4-Mar-14 3284.66
977A 2-Apr-14 3284.55
977A 5-May-14 3284.28
977A 3-Jun-14 3284.19
977A 1-Jul-14
977A 5-Aug-14 3282.92
977A 8-Oct-14 3282.81
977A 5-Jan-15 3285.33
977A 3-Feb-15 3285.31
977A 3-Mar-15 3285.33
977A 7-Apr-15 3284.33
977A 4-May-15 3285.96
977A 2-Jun-15 3283.84
977A 6-Jul-15 3282.99
977A 5-Aug-15 3282.39
977A 3-Sep-15 3282.4
977A 7-Oct-15 3282.65
977A 5-Nov-15 3284.11
977A 3-Dec-15 3284.77
978S 9-Oct-07 3283.9
978S 14-Nov-07 3283.52
978S 4-Dec-07 3284.33
978S 8-Jan-08 3284.61
978S 8-Feb-08 3285.04
978S 1-Mar-08 3285.35
978S 8-Apr-08 3284.71
978S 6-May-08 3284.91
978S 19-May-08 3284.3
978S 3-Jun-08 3284.46
978S 12-Jul-08 3284.23
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978S 6-Aug-08 3284.04
978S 4-Sep-08 3283.28
978S 1-Oct-08 3283.2
978S 3-Oct-08 3283.48
978S 4-Nov-08 3283.75
978S 2-Dec-08 3283.52
978S 8-Jan-09 3284.27
978S 4-Feb-09 3284.4
978S 8-Mar-09 3284.7
978S 6-Apr-09 3284.22
978S 5-May-09 3284.62
978S 11-May-09 3284.52
978S 7-Jul-09 3282.98
978S 10-Aug-09 3283.32
978S 1-Sep-09 3283.24
978S 7-Oct-09 3282.99
978S 31-Oct-09 3283.57
978S 3-Nov-09 3283.23
978S 2-Dec-09 3283.7
978S 4-Jan-10 3284.21
978S 8-Feb-10 3284.18
978S 10-Mar-10 3284.84
978S 9-Apr-10 3284.43
978S 10-May-10 3284.32
978S 19-May-10 3284.29
978S 4-Jun-10 3284.19
978S 7-Jul-10 3283.59
978S 8-Oct-10 3282.81
978S 10-Nov-10 3282.99
978S 13-Dec-10 3283.71
978S 7-Jan-11 3283.95
978S 7-Mar-11 3284.87
978S 7-Apr-11 3285.1
978S 3-May-11 3284.64
978S 20-Sep-11 3286.02
978S 19-Oct-11 3285.91
978S 9-Jan-12 3285.38
978S 7-Feb-12 3285.34
978S 9-Mar-12 3285.73
978S 5-Apr-12 3285.6
978S 11-May-12 3285.48
978S 7-Jun-12 3284.86
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978S 5-Jul-12 3284.68
978S 6-Aug-12 3284.61
978S 4-Sep-12 3284.49
978S 3-Oct-12 3283.29
978S 7-Nov-12 3284.29
978S 6-Dec-12 3284.32
978S 6-Jan-13 3284.96
978S 4-Feb-13 3285.13
978S 1-Mar-13 3284.88
978S 2-Apr-13 3284.78
978S 1-May-13 3284.12
978S 3-Jun-13 3285.03
978S 8-Jul-13 3285.15
978S 6-Aug-13 3284.52
978S 4-Sep-13 3284.11
978S 1-Oct-13 3284.02
978S 5-Nov-13 3284.63
978S 3-Dec-13 3285.11
978S 7-Jan-14 3285.37
978S 4-Feb-14 3284.91
978S 4-Mar-14 3285.5
978S 2-Apr-14 3285.7
978S 5-May-14 3285.45
978S 3-Jun-14 3285.43
978S 1-Jul-14
978S 5-Aug-14 3284.51
978S 8-Oct-14 3284.41
978S 5-Jan-15 3285.46
978S 3-Feb-15 3285.53
978S 3-Mar-15 3285.58
978S 7-Apr-15 3285.44
978S 4-May-15 3285.07
978S 2-Jun-15 3284.99
978S 6-Jul-15 3284.3
978S 5-Aug-15 3284.2
978S 3-Sep-15 3283.86
978S 7-Oct-15 3283.64
978S 5-Nov-15 3283.63
979S 9-Oct-07 3281.47
979S 14-Nov-07 3283.6
979S 4-Dec-07 3284.46
979S 8-Jan-08 3284.8
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979S 8-Feb-08 3285.23
979S 1-Mar-08 3285.65
979S 8-Apr-08 3284.84
979S 6-May-08 3285.09
979S 3-Jun-08 3284.65
979S 12-Jul-08 3284.05
979S 5-Aug-08 3283.93
979S 4-Sep-08 3283.75
979S 1-Oct-08 3283.7
979S 3-Oct-08 3284.03
979S 4-Nov-08 3284.23
979S 2-Dec-08 3284.04
979S 8-Jan-09 3284.8
979S 4-Feb-09 3284.9
979S 8-Mar-09 3285.12
979S 6-Apr-09 3284.4
979S 5-May-09 3284.87
979S 11-May-09 3284.79
979S 7-Jul-09 3283.35
979S 10-Aug-09 3283.77
979S 1-Sep-09 3283.79
979S 7-Oct-09 3283.54
979S 31-Oct-09 3284.2
979S 3-Nov-09 3283.9
979S 1-Dec-09 3284.42
979S 4-Jan-10 3284.94
979S 2-Feb-10 3284.99
979S 3-Mar-10 3285.26
979S 6-Apr-10 3284.81
979S 5-May-10 3284.26
979S 19-May-10 3284.6
979S 1-Jun-10 3284.39
979S 6-Jul-10 3284
979S 1-Sep-10 3283.75
979S 5-Oct-10 3283.15
979S 2-Nov-10 3283.29
979S 6-Dec-10 3284.24
979S 4-Jan-11 3284.64
979S 7-Mar-11 3285.38
979S 7-Apr-11 3285.27
979S 2-May-11 3284.65
979S 2-Jun-11 3285.66
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979S 5-Jul-11 3285.43
979S 1-Aug-11 3285.37
979S 1-Sep-11 3284.99
979S 3-Oct-11 3285
979S 7-Nov-11 3285.06
979S 5-Dec-11 3285.45
979S 9-Jan-12 3285.77
979S 7-Feb-12 3285.63
979S 9-Mar-12 3285.84
979S 5-Apr-12 3285.77
979S 11-May-12 3285.15
979S 7-Jun-12 3285.1
979S 5-Jul-12 3284.78
979S 6-Aug-12 3284.52
979S 4-Sep-12 3284.42
979S 3-Oct-12 3283.85
979S 7-Nov-12 3284.99
979S 6-Dec-12 3284.94
979S 6-Jan-13 3285.55
979S 4-Feb-13 3285.68
979S 1-Mar-13 3285.37
979S 2-Apr-13 3285.12
979S 1-May-13 3284.36
979S 3-Jun-13 3285.05
979S 8-Jul-13 3285.36
979S 6-Aug-13 3284.81
979S 4-Sep-13 3284.41
979S 1-Oct-13 3284.45
979S 5-Nov-13 3285.11
979S 3-Dec-13 3285.63
979S 7-Jan-14 3286.9
979S 4-Feb-14 3285.3
979S 4-Mar-14 3285.9
979S 2-Apr-14 3285.81
979S 5-May-14 3285.66
979S 3-Jun-14 3285.73
979S 1-Jul-14
979S 5-Aug-14 3285.12
979S 8-Oct-14 3285.09
979S 5-Jan-15 3286.2
979S 3-Feb-15 3286.24
979S 3-Mar-15 3286.25
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979S 7-Apr-15 3285.87
979S 4-May-15 3285.5
979S 2-Jun-15 3285.47
979S 6-Jul-15 3284.79
979S 5-Aug-15 3284.86
979S 3-Sep-15 3284.61
979S 7-Oct-15 3284.47
979S 5-Nov-15 3284.78
979S 3-Dec-15 3285.18



980AN 7-Jan-15 3259.35
980AN 3-Feb-15 3262.59
980AN 3-Mar-15 3261.44
980AN 7-Apr-15 3260.04
980AN 4-May-15 3260.07
980AN 2-Jun-15 3263.21
980AN 6-Jul-15 3261.11
980AN 5-Aug-15 3260.37
980AN 3-Sep-15 3260.01
980AN 7-Oct-15 3259.41
980AN 5-Nov-15
980AN 3-Dec-15
980-AN 4-Sep-07
980-AN 14-Nov-07
980-AN 4-Dec-07
980-AN 8-Jan-08
980-AN 8-Feb-08
980-AN 5-Mar-08
980-AN 8-Apr-08
980-AN 6-May-08
980-AN 2-Jun-08 3268.6596
980-AN 12-Jul-08 3262.73
980-AN 5-Aug-08 3266.8
980-AN 18-Aug-08 3266.4
980-AN 4-Sep-08 3263.69
980-AN 3-Oct-08 3262.58
980-AN 14-Oct-08 3272.43
980-AN 29-Oct-08 3264
980-AN 4-Nov-08 3263.71
980-AN 2-Dec-08 3263.24
980-AN 8-Jan-09 3265.03214
980-AN 4-Feb-09 3269.32277
980-AN 8-Mar-09 3267.3013
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980-AN 6-Apr-09 3266.57421
980-AN 5-May-09 3267.02165
980-AN 7-Jul-09 3264.64063
980-AN 9-Aug-09 3266.44637
980-AN 1-Sep-09 3265.33576
980-AN 7-Oct-09 3267.34125
980-AN 3-Nov-09 3265.53551
980-AN 1-Dec-09 3264.54475
980-AN 4-Jan-10 3263.6259
980-AN 2-Feb-10 3264.81641
980-AN 3-Mar-10 3270.50529
980-AN 6-Apr-10 3266.43039
980-AN 4-May-10 3268.14824
980-AN 23-May-10 3266.45436
980-AN 1-Jun-10 3267.87658
980-AN 6-Jul-10 3266.17471
980-AN 1-Sep-10 3264.88033
980-AN 5-Oct-10 3263.63389
980-AN 2-Nov-10 3263.13851
980-AN 6-Dec-10 3262.64313
980-AN 4-Jan-11 3263.96148
980-AN 7-Mar-11 3268.62764
980-AN 6-Apr-11 3267.43713
980-AN 2-May-11 3267.31728
980-AN 2-Jun-11 3269.39468
980-AN 5-Jul-11 3266.742
980-AN 1-Aug-11 3267.65286
980-AN 1-Sep-11 3264.20118
980-AN 3-Oct-11 3263.20243
980-AN 7-Nov-11 3262.56323
980-AN 5-Dec-11 3262.2676
980-AN 5-Jan-12 3262.07584
980-AN 6-Feb-12 3266.09481
980-AN 8-Mar-12 3266.43838
980-AN 4-Apr-12 3264.24113
980-AN 11-May-12 3264.07334
980-AN 1-Jun-12 3265.71928
980-AN 5-Jul-12 3265.66335
980-AN 6-Aug-12 3265.61541
980-AN 3-Sep-12 3265.51953
980-AN 3-Oct-12 3262.83489
980-AN 7-Nov-12 3262.85886
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980-AN 6-Dec-12 3261.99594
980-AN 6-Jan-13 3261.77222
980-AN 4-Feb-13 3262.89881
980-AN 1-Mar-13 3264.16922
980-AN 2-Apr-13 3265.61541
980-AN 1-May-13 3266.94175
980-AN 8-Jul-13 3265.81516
980-AN 6-Aug-13 3264.99219
980-AN 4-Sep-13 3264.5048
980-AN 1-Oct-13 3264.32902
980-AN 5-Nov-13 3263.6259
980-AN 3-Dec-13 3262.97871
980-AN 7-Jan-14 3266.27059
980-AN 4-Feb-14 3266.09481
980-AN 4-Mar-14 3265.47159
980-AN 2-Apr-14 3266.62215
980-AN 5-May-14 3265.56747
980-AN 3-Jun-14 3266.00692
980-AN 1-Jul-14
980-AN 5-Aug-14 3261.3
980-AN 7-Oct-14 3263.7058
981D 4-Dec-07 3145.29
981D 8-Jan-08 3145.08
981D 8-Feb-08 3150.31
981D 1-Mar-08 3140.81
981D 8-Apr-08 3139.86
981D 6-May-08
981D 6-May-08 3141.67
981D 2-Jun-08 3139.92
981D 12-Jul-08 3140.98
981D 5-Aug-08 3148.52
981D 4-Sep-08 3145.71
981D 3-Oct-08 3146.41
981D 7-Oct-08 3146.77
981D 4-Nov-08 3141.29
981D 2-Dec-08 3144.71
981D 17-Dec-08 3147.87
981D 8-Jan-09 3146.84
981D 4-Feb-09 3142.63
981D 8-Mar-09 3139.41
981D 6-Apr-09 3148.37
981D 5-May-09 3137.5
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981D 7-Jul-09 3145.96
981D 7-Aug-09 3140.16
981D 1-Sep-09 3137.22
981D 7-Oct-09 3138.75
981D 7-Oct-09 3139.24
981D 3-Nov-09 3142.59
981D 1-Dec-09 3137.94
981D 4-Jan-10 3141.72
981D 2-Feb-10 3137.67
981D 3-Mar-10 3140.15
981D 6-Apr-10 3137.76
981D 4-May-10 3137.35
981D 5-May-10 3137.16
981D 1-Jun-10 3137.42
981D 6-Jul-10 3137.79
981D 1-Sep-10 3141.99
981D 5-Oct-10 3139.27
981D 2-Nov-10 3139.25
981D 6-Dec-10 3137.06
981D 4-Jan-11 3140.05
981D 7-Mar-11 3137.65
981D 7-Apr-11 3137.54
981D 2-May-11 3137.94
981D 2-Jun-11 3143.12
981D 5-Jul-11 3144.88
981D 1-Aug-11 3146.12
981D 1-Sep-11 3146.04
981D 3-Oct-11 3142.97
981D 7-Nov-11 3142.96
981D 5-Dec-11 3149.47
981D 5-Jan-12 3141.24
981D 6-Feb-12 3140.86
981D 8-Mar-12 3140.86
981D 4-Apr-12 3141.99
981D 10-May-12 3149.74
981D 7-Jun-12 3142.68
981D 5-Jul-12 3142.45
981D 6-Aug-12 3142.36
981D 3-Sep-12 3142.14
981D 3-Oct-12 3154.02
981D 7-Nov-12 3154.07
981D 6-Dec-12 3153.43
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981D 7-Jan-13 3153.79
981D 4-Feb-13 3153.94
981D 1-Mar-13 3157.73
981D 2-Apr-13 3158.79
981D 1-May-13 3141.49
981D 3-Jun-13 3138.55
981D 9-Jul-13 3141.71
981D 6-Aug-13 3147.37
981D 4-Sep-13 3150.15
981D 1-Oct-13 3152.74
981D 5-Nov-13 3154.72
981D 3-Dec-13 3154.87
981D 7-Jan-14 3158.74
981D 4-Feb-14 3152.29
981D 4-Mar-14 3157
981D 2-Apr-14 3156.88
981D 5-May-14 3157.84
981D 3-Jun-14 3161.67
981D 1-Jul-14
981D 5-Aug-14 3146.97
981D 7-Oct-14 3151.14
981D 7-Jan-15 3138.79
981D 3-Feb-15 3149.88
981D 5-Mar-15 3153.24
981D 7-Apr-15 3163
981D 4-May-15 3135.69
981D 2-Jun-15 3144.09
981D 6-Jul-15 3143.28
981D 5-Aug-15 3152.69
981D 3-Sep-15 3147.72
981D 8-Oct-15 3146.99
981D 5-Nov-15 3148.31
981D 3-Dec-15 3143.78
982D 4-Dec-07 3160.64
982D 8-Jan-08 3161.05
982D 8-Feb-08 3161.9
982D 1-Mar-08 3160.35
982D 8-Apr-08 3160.79
982D 2-Jun-08 3161.31
982D 12-Jul-08 3161.1
982D 5-Aug-08 3161.34
982D 4-Sep-08 3161.28
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982D 3-Oct-08 3160.94
982D 8-Oct-08 3161.28
982D 4-Nov-08 3161.78
982D 2-Dec-08 3161.17
982D 8-Jan-09 3161.36
982D 4-Feb-09 3162.2
982D 8-Mar-09 3161.79
982D 6-Apr-09 3160.68
982D 5-May-09 3160.7
982D 7-Jul-09 3160.6
982D 7-Aug-09 3159.97
982D 1-Sep-09 3159.79
982D 7-Oct-09 3159.89
982D 7-Oct-09 3160.01
982D 3-Nov-09 3160.04
982D 1-Dec-09 3159.9
982D 4-Jan-10 3160.21
982D 2-Feb-10 3160.6
982D 3-Mar-10 3161.09
982D 6-Apr-10 3161.81
982D 4-May-10 3160.65
982D 5-May-10 3160.6
982D 1-Jun-10 3160.95
982D 6-Jul-10 3160.83
982D 1-Sep-10 3160.8
982D 5-Oct-10 3161.04
982D 2-Nov-10 3159.9
982D 6-Dec-10 3160.19
982D 4-Jan-11 3160.16
982D 7-Mar-11 3160.68
982D 7-Apr-11 3160.71
982D 2-May-11 3171.82
982D 2-Jun-11 3164.09
982D 5-Jul-11 3162.48
982D 1-Aug-11 3162.35
982D 1-Sep-11 3162.55
982D 3-Oct-11 3161.76
982D 7-Nov-11 3162.22
982D 5-Dec-11 3162.11
982D 5-Jan-12 3162.36
982D 6-Feb-12 3160.88
982D 8-Mar-12 3160.14
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982D 4-Apr-12 3159.72
982D 10-May-12 3159.39
982D 7-Jun-12 3159.46
982D 5-Jul-12 3159.23
982D 6-Aug-12 3159.12
982D 3-Sep-12 3158.94
982D 3-Oct-12 3158.48
982D 7-Nov-12 3158.54
982D 6-Dec-12 3155.79
982D 7-Jan-13 3155.87
982D 4-Feb-13 3156.14
982D 1-Mar-13 3156.34
982D 2-Apr-13 3156.21
982D 1-May-13 3156.21
982D 3-Jun-13 3156.81
982D 9-Jul-13 3156.92
982D 6-Aug-13 3157.09
982D 4-Sep-13 3156.7
982D 1-Oct-13 3156.69
982D 5-Nov-13 3157.53
982D 3-Dec-13 3157.71
982D 7-Jan-14 3157.62
982D 4-Feb-14 3157.32
982D 4-Mar-14 3157.21
982D 2-Apr-14 3158.54
982D 5-May-14 3158.88
982D 3-Jun-14 3158.2
982D 5-Aug-14 3156.95
982D 7-Oct-14 3157.11
982D 7-Jan-15 3155.99
982D 3-Feb-15 3157.39
982D 3-Mar-15 3156.75
982D 7-Apr-15 3156.64
982D 4-May-15 3156.6
982D 2-Jun-15 3156.75
982D 6-Jul-15 3156.67
982D 5-Aug-15 3156.55
982D 3-Sep-15 3157.16
982D 8-Oct-15 3157.62
982D 5-Nov-15 3158.73
982D 3-Dec-15 3157.83
983D 4-Dec-07 3160.12
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983D 8-Jan-08 3160.58
983D 8-Feb-08 3160.53
983D 1-Mar-08 3160.25
983D 8-Apr-08 3160.29
983D 2-Jun-08 3160.73
983D 12-Jul-08 3160.28
983D 5-Aug-08 3160.45
983D 4-Sep-08 3160.39
983D 3-Oct-08 3160.05
983D 4-Nov-08 3160.39
983D 2-Dec-08 3160.56
983D 8-Jan-09 3160.96
983D 4-Feb-09 3161.48
983D 8-Mar-09 3160.69
983D 6-Apr-09 3160.26
983D 5-May-09 3160.04
983D 7-Jul-09 3159.51
983D 7-Aug-09 3159.61
983D 1-Sep-09 3159.24
983D 7-Oct-09 3159.82
983D 3-Nov-09 3159.46
983D 1-Dec-09 3159.07
983D 4-Jan-10 3158.97
983D 2-Feb-10 3159.78
983D 3-Mar-10 3160.42
983D 6-Apr-10 3160.49
983D 4-May-10 3159.64
983D 19-May-10 3159.59
983D 1-Jun-10 3160.03
983D 6-Jul-10 3159.71
983D 1-Sep-10 3159.77
983D 5-Oct-10 3159.15
983D 2-Nov-10 3159.06
983D 6-Dec-10 3159.16
983D 4-Jan-11 3159.33
983D 7-Mar-11 3160.01
983D 7-Apr-11 3159.93
983D 2-May-11 3160.82
983D 2-Jun-11 3163.14
983D 5-Jul-11 3161.82
983D 1-Aug-11 3161.61
983D 1-Sep-11 3161.3
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983D 3-Oct-11 3160.57
983D 7-Nov-11 3160.77
983D 5-Dec-11 3160.71
983D 5-Jan-12 3160.79
983D 6-Feb-12 3160.44
983D 8-Mar-12 3160.3
983D 4-Apr-12 3160
983D 10-May-12 3159.94
983D 7-Jun-12 3159.62
983D 5-Jul-12 3159.12
983D 6-Aug-12 3159.06
983D 3-Sep-12 3158.71
983D 3-Oct-12 3158.93
983D 7-Nov-12 3159
983D 6-Dec-12 3159.1
983D 7-Jan-13 3159.57
983D 4-Feb-13 3159.98
983D 1-Mar-13 3160.13
983D 2-Apr-13 3159.64
983D 1-May-13 3159.57
983D 3-Jun-13 3160.94
983D 9-Jul-13 3160.58
983D 6-Aug-13 3160.72
983D 4-Sep-13 3160.29
983D 1-Oct-13 3160.63
983D 5-Nov-13 3161.22
983D 3-Dec-13 3160.8
983D 7-Jan-14 3161.08
983D 4-Feb-14 3160.42
983D 4-Mar-14 3161.38
983D 2-Apr-14 3161.99
983D 5-May-14 3162.33
983D 3-Jun-14 3162.41
983D 1-Jul-14 3160.75
983D 5-Aug-14 3160.67
983D 7-Oct-14 3161.01
983D 7-Jan-15
983D 3-Feb-15 3161.11
983D 3-Mar-15 3140.44
983D 7-Apr-15 3160.2
983D 4-May-15 3159.91
983D 2-Jun-15 3159.95
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983D 6-Jul-15 3160
983D 5-Aug-15 3159.92
983D 3-Sep-15 3159.71
983D 8-Oct-15 3159.52
983D 5-Nov-15 3159.68
983D 3-Dec-15 3159.02
984D 4-Dec-07 3155.92
984D 8-Jan-08
984D 12-Feb-08
984D 8-Apr-08 3156.06
984D 6-May-08
985A 4-Dec-07 3164.8
985A 8-Jan-08 3164.76
985A 8-Feb-08 3164.75
985A 1-Mar-08 3160.9
985A 8-Apr-08 3164.51
985A 6-May-08
985A 12-Jul-08 3164.92
985A 5-Aug-08 3164.86
986D 4-Dec-07 3148.53
986D 8-Jan-08 3148.32
986D 8-Feb-08 3151.9
986D 1-Mar-08 3142.52
986D 8-Apr-08 3141.7
986D 6-May-08
986D 2-Jun-08 3141.62
986D 12-Jul-08 3142.08
986D 5-Aug-08 3146.5
986D 4-Sep-08 3148.67
986D 3-Oct-08 3149.15
986D 9-Oct-08 3148.47
986D 4-Nov-08 3141.8
986D 2-Dec-08 3143.87
986D 17-Dec-08 3145.67
986D 8-Jan-09 3146.19
986D 4-Feb-09 3143.27
986D 8-Mar-09 3141.36
986D 6-Apr-09 3144.59
986D 5-May-09 3138.56
986D 7-Jul-09 3145.79
986D 7-Aug-09 3141.39
986D 1-Sep-09 3137.9
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986D 4-Oct-09 3142.32
986D 7-Oct-09 3139.88
986D 3-Nov-09 3140.78
986D 1-Dec-09 3137.63
986D 4-Jan-10 3141.97
986D 2-Feb-10 3137.51
986D 3-Mar-10 3138.81
986D 6-Apr-10 3139.57
986D 4-May-10 3136.88
986D 5-May-10 3136.54
986D 1-Jun-10 3137.39
986D 6-Jul-10 3137.92
986D 1-Sep-10 3139.17
986D 5-Oct-10 3138.56
986D 2-Nov-10 3138.95
986D 6-Dec-10 3136.52
986D 4-Jan-11 3137.82
986D 7-Mar-11 3136.84
986D 7-Apr-11 3136.72
986D 2-May-11 3136.76
986D 2-Jun-11 3140.22
986D 5-Jul-11 3141.66
986D 1-Aug-11 3140.54
986D 1-Sep-11 3142.29
986D 3-Oct-11 3140.36
986D 7-Nov-11 3143.54
986D 5-Dec-11 3150.74
986D 5-Jan-12 3140.19
986D 6-Feb-12 3140.05
986D 8-Mar-12 3138.74
986D 4-Apr-12 3139.19
986D 10-May-12 3147.06
986D 4-Jun-12 3142.49
986D 5-Jul-12 3142.33
986D 6-Aug-12 3142.19
986D 3-Sep-12 3142
986D 3-Oct-12 3153.8
986D 7-Nov-12 3153.86
986D 6-Dec-12 3153.89
986D 7-Jan-13 3154.35
986D 4-Feb-13 3154.58
986D 1-Mar-13 3157.01
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986D 2-Apr-13 3157.62
986D 1-May-13 3140.31
986D 3-Jun-13 3137.54
986D 9-Jul-13 3139.34
986D 6-Aug-13 3148.12
986D 4-Sep-13 3150.56
986D 1-Oct-13 3151.41
986D 5-Nov-13 3153.53
986D 3-Dec-13 3152.97
986D 7-Jan-14 3157.12
986D 4-Feb-14 3149.36
986D 4-Mar-14 3154.77
986D 2-Apr-14 3154.33
986D 5-May-14 3155.2
986D 3-Jun-14 3159.94
986D 1-Jul-14 3142.67
986D 5-Aug-14 3144.01
986D 7-Oct-14 3148.45
986D 7-Jan-15 3136.83
986D 3-Feb-15 3151.07
986D 3-Mar-15 3153.76
986D 7-Apr-15 3154.33
986D 4-May-15 3152.46
986D 2-Jun-15 3141.56
986D 6-Jul-15 3139.72
986D 5-Aug-15 3152.36
986D 3-Sep-15 3146.75
986D 8-Oct-15 3145.04
986D 5-Nov-15 3146.92
986D 3-Dec-15 3143.41
987D 4-Dec-07 3147.41
987D 8-Jan-08
987D 12-Feb-08
987D 6-May-08
988D 4-Dec-07 3161.69
988D 8-Jan-08
988D 12-Feb-08
988D 6-May-08
989D 26-Oct-07 3161.78
989D 4-Dec-07 3162.03
989D 8-Jan-08
989D 12-Feb-08
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989D 14-Feb-08 3161.55
989D 21-Feb-08 3161.50
989D 25-Feb-08 3153.47
989D 29-Feb-08 3153.47
989D 15-Mar-08 3153.48
989D 23-Mar-08 3153.60
989D 27-Mar-08 3153.60
989D 9-Apr-08 3154.88
989D 16-Apr-08 3153.60
989D 23-Apr-08 3153.60
989D 24-Apr-08 3153.63
989D 6-May-08
989D 15-May-08 3153.60
989D 20-May-08 3153.60
989D 29-May-08 3153.60
989D 3-Jun-08 3153.60
989D 23-Jun-08 3153.60
989D 27-Jun-08 3153.60
989D 21-Jul-08 3153.60
989D 21-Jul-08 3153.60
989D 25-Jul-08 3153.60
989D 31-Jul-08 3153.60
989D 21-Aug-08 3153.60
989D 26-Aug-08 3153.60
989D 29-Aug-08 3153.60
989D 11-Sep-08 3153.60
989D 18-Sep-08 3153.60
989D 30-Sep-08 3153.60
989D 15-Oct-08 3153.64
989D 22-Oct-08 3153.64
989D 29-Oct-08 3153.64
989D 5-Nov-08 3153.64
989D 17-Nov-08 3153.64
989D 20-Nov-08 3154.22
989D 19-Dec-08 3153.68
989D 31-Dec-08 3153.60
989D 5-Jan-09 3153.57
989D 21-Jan-09 3153.58
989D 29-Jan-09 3153.58
989D 11-Feb-09 3153.58
989D 17-Feb-09 3153.57
989D 27-Feb-09 3153.57
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989D 14-Mar-09 3153.57
989D 20-Mar-09 3153.55
989D 28-Mar-09 3153.55
989D 15-Apr-09 3153.55
989D 24-Apr-09 3153.55
989D 27-Apr-09 3153.55
989D 22-May-09 3153.55
989D 24-May-09 3153.55
989D 29-May-09 3153.55
989D 7-Jun-09 3153.55
989D 17-Jun-09 3154.22
989D 29-Jun-09 3154.62
989D 20-Jul-09 3153.55
989D 26-Jul-09 3153.55
989D 29-Jul-09 3153.55
989D 20-Aug-09 3153.55
989D 26-Aug-09 3153.55
989D 31-Aug-09 3153.55
989D 11-Sep-09 3153.55
989D 24-Sep-09 3155.00
989D 20-Oct-09 3153.50
989D 27-Oct-09 3156.60
989D 29-Oct-09 3153.67
989D 3-Nov-09 3153.50
989D 13-Nov-09 3153.67
989D 23-Nov-09 3153.50
989D 8-Dec-09 3153.50
989D 26-Dec-09 3153.50
989D 31-Dec-09 3157.50
989D 11-Jan-10 3153.51
989D 22-Jan-10 3153.51
989D 26-Jan-10 3153.51
989D 3-Feb-10 3153.51
989D 17-Feb-10 3155.42
989D 25-Feb-10 3153.51
989D 12-Mar-10 3153.51
989D 23-Mar-10 3153.49
989D 28-Mar-10 3153.49
989D 7-Apr-10 3153.54
989D 21-Apr-10 3154.00
989D 27-Apr-10 3155.79
989D 11-May-10 3153.64



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



989D 19-May-10 3153.94
989D 30-May-10 3153.46
989D 15-Jun-10 3155.79
989D 24-Jun-10 3153.54
989D 29-Jun-10 3153.54
989D 16-Jul-10 3155.85
989D 21-Jul-10 3155.09
989D 28-Jul-10 3155.02
989D 6-Aug-10 3156.48
989D 23-Aug-10 3154.22
989D 31-Aug-10 3155.28
989D 10-Sep-10 3156.34
989D 16-Sep-10 3155.29
989D 27-Sep-10 3153.92
989D 6-Oct-10 3155.42
989D 20-Oct-10 3155.04
989D 27-Oct-10 3155.06
989D 10-Nov-10 3155.21
989D 15-Nov-10 3153.50
989D 23-Nov-10 3156.51
989D 9-Dec-10 3153.90
989D 23-Dec-10 3153.49
989D 29-Dec-10 3153.65
989D 12-Jan-11 3157.03
989D 20-Jan-11 3155.61
989D 27-Jan-11 3155.62
989D 21-Feb-11 3155.66
989D 24-Feb-11 3153.83
989D 27-Feb-11 3153.90
989D 3-Mar-11 3154.67
989D 16-Mar-11 3155.16
989D 27-Mar-11 3153.50
989D 13-Apr-11 3153.51
989D 28-Apr-11 3156.43
989D 30-Apr-11 3156.37
989D 12-May-11 3153.42
989D 26-May-11 3153.99
989D 29-May-11 3153.98
989D 14-Jun-11 3156.28
989D 19-Jun-11 3156.23
989D 20-Jun-11 3154.16
989D 22-Jul-11 3153.89











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



989D 25-Jul-11 3153.60
989D 27-Jul-11 3154.92
989D 9-Aug-11 3155.50
989D 27-Aug-11 3154.66
989D 31-Aug-11 3154.64
989D 14-Sep-11 3154.64
989D 22-Sep-11 3153.62
989D 28-Sep-11 3153.61
989D 11-Oct-11 3154.98
989D 21-Oct-11 3154.99
989D 29-Oct-11 3154.97
989D 18-Nov-11 3154.98
989D 23-Nov-11 3155.02
989D 29-Nov-11 3153.50
989D 8-Dec-11 3153.48
989D 28-Dec-11 3153.70
989D 31-Dec-11 3153.63
989D 12-Jan-12 3153.64
989D 24-Jan-12 3155.53
989D 31-Jan-12 3155.55
989D 15-Feb-12 3153.47
989D 24-Feb-12 3153.54
989D 29-Feb-12 3153.50
989D 23-Mar-12 3153.63
989D 27-Mar-12 3153.52
989D 30-Mar-12 3154.99
989D 11-Apr-12 3153.56
989D 24-Apr-12 3153.59
989D 29-Apr-12 3153.62
989D 21-May-12 3155.20
989D 28-May-12 3155.07
989D 31-May-12 3155.20
989D 11-Jun-12 3155.22
989D 24-Jun-12 3154.75
989D 30-Jun-12 3154.84
989D 6-Jul-12 3154.79
989D 12-Jul-12 3155.66
989D 29-Jul-12 3154.79
989D 20-Aug-12 3153.47
989D 26-Aug-12 3153.47
989D 29-Aug-12 3153.64
989D 10-Sep-12 3153.66
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989D 21-Sep-12 3153.72
989D 28-Sep-12 3153.62
989D 26-Oct-12 3153.89
989D 30-Oct-12 3153.87
989D 14-Nov-12 3154.97
989D 26-Nov-12 3153.97
989D 29-Nov-12 3153.95
989D 18-Dec-12 3153.91
989D 20-Dec-12 3153.90
989D 26-Dec-12 3153.80
989D 16-Jan-13 3153.90
989D 24-Jan-13 3153.91
989D 30-Jan-13 3153.93
989D 7-Feb-13 3153.95
989D 25-Feb-13 3153.93
989D 27-Feb-13 3153.95
989D 13-Mar-13 3153.98
989D 29-Mar-13 3153.97
989D 30-Mar-13 3153.94
989D 18-Apr-13 3153.96
989D 24-Apr-13 3153.95
989D 29-Apr-13 3153.95
989D 14-May-13 3153.97
989D 21-May-13 3154.01
989D 10-Jun-13 3154.03
989D 20-Jun-13 3154.06
989D 28-Jun-13 3154.01
989D 24-Jul-13 3154.00
989D 26-Jul-13 3153.98
989D 31-Jul-13 3153.97
989D 19-Aug-13 3154.23
989D 28-Aug-13 3153.95
989D 31-Aug-13 3153.94
989D 23-Sep-13 3153.97
989D 25-Sep-13 3153.97
989D 30-Sep-13 3153.97
989D 25-Oct-13 3153.99
989D 29-Oct-13 3153.97
989D 21-Nov-13 3153.98
989D 29-Nov-13 3154.02
989D 29-Dec-13 3153.99
989D 31-Dec-13 3153.99
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989D 10-Jan-14 3153.97
989D 14-Feb-14 3153.97
989D 28-Feb-14 3153.96
989D 20-Mar-14 3153.97
989D 27-Apr-14 3153.97
989D 13-May-14 3154.79
989D 18-Jun-14 3154.78
989D 16-Jul-14 3154.76
989D 30-Jul-14 3154.77
989D 25-Aug-14 3154.78
989D 29-Aug-14 3154.77
989D 23-Sep-14 3154.76
989D 30-Sep-14 3154.45
989D 24-Oct-14 3153.56
989D 29-Oct-14 3153.60
989D 25-Nov-14 3153.57
989D 30-Nov-14 3153.59
989D 22-Dec-14 3153.66
989D 15-Jan-15 3153.54
989D 28-Jan-15 3153.53
989D 17-Feb-15 3153.52
989D 24-Mar-15 3153.51
989D 30-Mar-15 3153.53
989D 21-Apr-15 3153.52
989D 29-May-15 3153.56
989D 12-Jun-15 3153.77
989D 20-Jul-15 3153.57
989D 28-Jul-15 3153.59
989D 11-Aug-15 3158.23
989D 1-Sep-15 3152.33
989D 10-Sep-15 3153.63
989D 28-Sep-15 3154.27
989D 5-Oct-15 3153.42
989D 13-Oct-15 3153.73
989D 20-Oct-15 3154.26
989D 2-Nov-15 3154.52
989D 10-Nov-15 3153.63
989D 10-Dec-15 3155.64
990D 16-Apr-08 3172.57
990D 12-Jul-08 3148.68
990D 5-Aug-08 3151.57
990D 4-Sep-08 3146.85
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990D 3-Oct-08 3146.81
990D 4-Nov-08 3147.17
990D 2-Dec-08 3155.31
990D 17-Dec-08 3157.7
990D 8-Jan-09 3153.24
990D 4-Feb-09 3148.35
990D 8-Mar-09 3144.93
990D 6-Apr-09 3146.86
990D 5-May-09 3144.55
990D 7-Jul-09 3145.26
990D 7-Aug-09 3145.89
990D 1-Sep-09 3143.95
990D 7-Oct-09 3144.72
990D 3-Nov-09 3144.86
990D 1-Dec-09 3141.87
990D 4-Jan-10 3145.43
990D 2-Feb-10 3141.66
990D 3-Mar-10 3145.73
990D 6-Apr-10 3141.33
990D 4-May-10 3141.46
990D 1-Jun-10 3143.71
990D 6-Jul-10 3141.26
990D 1-Sep-10 3142.17
990D 5-Oct-10 3140.92
990D 2-Nov-10 3141.36
990D 6-Dec-10 3141.21
990D 4-Jan-11 3141.41
990D 7-Mar-11 3142.69
990D 7-Apr-11 3141.84
990D 2-May-11 3141.85
990D 2-Jun-11 3148.35
990D 5-Jul-11 3150.59
990D 1-Aug-11 3150.56
990D 1-Sep-11 3143.28
990D 3-Oct-11 3142.23
990D 7-Nov-11 3142.34
990D 5-Dec-11 3142.1
990D 5-Jan-12 3145.94
990D 6-Feb-12 3146.39
990D 8-Mar-12 3149.74
990D 4-Apr-12 3145.57
990D 10-May-12 3146.01
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990D 6-Jun-12 3147.64
990D 5-Jul-12 3147.53
990D 6-Aug-12 3147.28
990D 3-Sep-12 3147.06
990D 3-Oct-12 3146.57
990D 7-Nov-12 3146.56
990D 6-Dec-12 3145.74
990D 7-Jan-13 3150.38
990D 4-Feb-13 3150.72
990D 28-Feb-13 3149.17
990D 2-Apr-13 3150.72
990D 1-May-13 3147.04
990D 3-Jun-13 3147.16
990D 9-Jul-13 3147.41
990D 6-Aug-13 3153.7
990D 4-Sep-13 3155.61
990D 1-Oct-13 3158.29
990D 6-Nov-13 3149.38
990D 3-Dec-13 3150.02
990D 7-Jan-14 3147.65
990D 4-Feb-14 3148.1
990D 4-Mar-14 3150.24
990D 2-Apr-14 3151.15
990D 5-May-14 3151.19
990D 3-Jun-14 3152.27
990D 1-Jul-14 3144.18
990D 5-Aug-14 3147.07
990D 8-Oct-14 3147.67
990D 7-Jan-15 3142.72
990D 3-Feb-15 3151.51
990D 4-Mar-15 3149.52
990D 7-Apr-15 3144.5
990D 4-May-15 3143.85
990D 2-Jun-15 3145.89
990D 6-Jul-15 3147.92
990D 5-Aug-15 3149.12
990D 3-Sep-15 3149.62
990D 8-Oct-15 3150.22
990D 5-Nov-15 3149.69
990D 3-Dec-15 3142.48
991A 16-Apr-08 3177.35
991A 12-Jul-08 3175.3
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991A 5-Aug-08 3175.04
991A 21-Dec-08 3174.64
991A 31-Dec-08 3161.48
991A 5-Jan-09 3160.57
991A 20-Jan-09 3160.78
991A 29-Jan-09 3159.07
991A 11-Feb-09 3155.59
991A 17-Feb-09 3157.17
991A 27-Feb-09 3155.59
991A 14-Mar-09 3155.59
991A 20-Mar-09 3157.64
991A 28-Mar-09 3157.03
991A 15-Apr-09 3157.11
991A 24-Apr-09 3155.92
991A 27-Apr-09 3155.86
991A 22-May-09 3155.63
991A 24-May-09 3156.60
991A 29-May-09 3156.58
991A 7-Jun-09 3156.58
991A 17-Jun-09 3155.64
991A 29-Jun-09 3156.36
991A 18-Jul-09 3157.24
991A 25-Jul-09 3156.20
991A 29-Jul-09 3155.75
991A 20-Aug-09 3155.72
991A 26-Aug-09 3156.52
991A 31-Aug-09 3155.79
991A 11-Sep-09 3155.77
991A 24-Sep-09 3157.00
991A 29-Sep-09 3155.76
991A 20-Oct-09 3158.44
991A 27-Oct-09 3156.54
991A 29-Oct-09 3156.33
991A 3-Nov-09 3156.42
991A 13-Nov-09 3156.61
991A 23-Nov-09 3156.60
991A 8-Dec-09 3156.34
991A 26-Dec-09 3156.33
991A 30-Dec-09 3156.58
991A 11-Jan-10 3156.00
991A 22-Jan-10 3155.51
991A 26-Jan-10 3155.48
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991A 3-Feb-10 3156.23
991A 17-Feb-10 3156.16
991A 25-Feb-10 3155.79
991A 12-Mar-10 3155.50
991A 23-Mar-10 3155.50
991A 28-Mar-10 3155.50
991A 7-Apr-10 3156.73
991A 21-Apr-10 3155.58
991A 27-Apr-10 3157.15
991A 11-May-10 3155.55
991A 19-May-10 3156.75
991A 30-May-10 3158.04
991A 15-Jun-10 3156.73
991A 24-Jun-10 3156.65
991A 29-Jun-10 3157.68
991A 16-Jul-10 3155.61
991A 21-Jul-10 3159.59
991A 28-Jul-10 3156.35
991A 6-Aug-10 3155.85
991A 23-Aug-10 3157.02
991A 31-Aug-10 3156.76
991A 3-Sep-10 3156.83
991A 16-Sep-10 3158.06
991A 27-Sep-10 3156.29
991A 5-Oct-10 3156.19
991A 20-Oct-10 3156.45
991A 27-Oct-10 3156.47
991A 10-Nov-10 3157.70
991A 16-Nov-10 3155.50
991A 23-Nov-10 3155.60
991A 30-Nov-10 3155.51
991A 9-Dec-10 3155.58
991A 20-Dec-10 3155.50
991A 29-Dec-10 3155.53
991A 12-Jan-11 3161.25
991A 20-Jan-11 3163.73
991A 26-Jan-11 3164.78
991A 21-Feb-11 3167.49
991A 24-Feb-11 3167.52
991A 27-Feb-11 3167.37
991A 2-Mar-11 3167.30
991A 4-Mar-11 3158.41
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991A 22-Mar-11 3157.31
991A 27-Mar-11 3157.30
991A 13-Apr-11 3158.61
991A 20-Apr-11 3155.93
991A 28-Apr-11 3155.90
991A 12-May-11 3156.62
991A 26-May-11 3157.77
991A 29-May-11 3158.04
991A 14-Jun-11 3158.10
991A 19-Jun-11 3158.05
991A 20-Jun-11 3158.94
991A 22-Jul-11 3160.97
991A 25-Jul-11 3156.16
991A 27-Jul-11 3156.19
991A 10-Aug-11 3156.47
991A 27-Aug-11 3157.21
991A 31-Aug-11 3157.96
991A 14-Sep-11 3157.45
991A 22-Sep-11 3157.36
991A 28-Sep-11 3157.43
991A 11-Oct-11 3157.33
991A 21-Oct-11 3157.38
991A 29-Oct-11 3157.36
991A 18-Nov-11 3157.40
991A 23-Nov-11 3157.37
991A 29-Nov-11 3161.06
991A 8-Dec-11 3162.34
991A 28-Dec-11 3156.35
991A 31-Dec-11 3156.49
991A 12-Jan-12 3157.57
991A 24-Jan-12 3159.66
991A 29-Jan-12 3159.69
991A 15-Feb-12 3156.46
991A 24-Feb-12 3158.54
991A 29-Feb-12 3157.47
991A 23-Mar-12 3157.53
991A 27-Mar-12 3157.46
991A 30-Mar-12 3156.33
991A 11-Apr-12 3157.48
991A 24-Apr-12 3157.43
991A 29-Apr-12 3157.47
991A 21-May-12 3166.80
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991A 28-May-12 3166.85
991A 31-May-12 3166.88
991A 11-Jun-12 3166.84
991A 24-Jun-12 3166.68
991A 30-Jun-12 3166.58
991A 6-Jul-12 3166.60
991A 12-Jul-12 3168.23
991A 29-Jul-12 3166.12
991A 20-Aug-12 3165.97
991A 26-Aug-12 3165.99
991A 26-Oct-12 3165.25
991A 30-Oct-12 3165.26
991A 14-Nov-12 3165.23
991A 26-Nov-12 3162.47
991A 29-Nov-12 3162.56
991A 18-Dec-12 3162.57
991A 20-Dec-12 3162.39
991A 26-Dec-12 3161.98
991A 16-Jan-13 3157.12
991A 24-Jan-13 3157.11
991A 30-Jan-13 3157.09
991A 7-Feb-13 3157.05
991A 25-Feb-13 3157.03
991A 27-Feb-13 3157.16
991A 13-Mar-13 3157.12
991A 28-Mar-13 3157.10
991A 30-Mar-13 3157.08
991A 18-Apr-13 3157.11
991A 24-Apr-13 3157.08
991A 30-Apr-13 3157.06
991A 15-May-13 3157.05
991A 21-May-13 3157.08
991A 10-Jun-13 3157.14
991A 20-Jun-13 3157.40
991A 28-Jun-13 3157.08
991A 24-Jul-13 3157.10
991A 26-Jul-13 3157.13
991A 31-Jul-13 3157.15
991A 19-Aug-13 3157.13
991A 28-Aug-13 3157.13
991A 30-Aug-13 3157.11
991A 23-Sep-13 3157.16
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991A 25-Sep-13 3157.12
991A 30-Sep-13 3157.11
991A 25-Oct-13 3157.12
991A 29-Oct-13 3157.10
991A 21-Nov-13 3157.12
991A 29-Nov-13 3157.13
991A 30-Dec-13 3157.13
991A 31-Dec-13 3158.56
991A 10-Jan-14 3157.12
991A 14-Feb-14 3157.12
991A 28-Feb-14 3157.15
991A 13-May-14 3168.69
991A 18-Jun-14 3168.74
991A 30-Jul-14 3168.72
991A 29-Aug-14 3168.73
991A 23-Sep-14 3168.73
991A 30-Sep-14 3168.12
991A 23-Oct-14 3167.86
991A 28-Oct-14 3167.22
991A 25-Nov-14 3167.34
991A 30-Nov-14 3167.34
991A 22-Dec-14 3167.33
991A 15-Jan-15 3166.65
991A 28-Jan-15 3166.68
991A 17-Feb-15 3166.70
991A 24-Mar-15 3166.67
991A 30-Mar-15 3166.68
991A 21-Apr-15 3166.71
991A 29-May-15 3166.68
991A 20-Jul-15 3166.70
991A 28-Jul-15 3166.74
991A 11-Aug-15 3166.58
991A 20-Aug-15 3166.94
991A 25-Aug-15 3167.06
991A 1-Sep-15 3167.05
991A 10-Sep-15 3165.42
991A 28-Sep-15 3166.32
991A 5-Oct-15 3166.79
991A 13-Oct-15 3167.65
991A 20-Oct-15 3166.95
991A 2-Nov-15 3166.01
991A 10-Nov-15 3166.01
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991A 10-Dec-15 3166.04
991A 16-Dec-15 3166.23
991A 30-Dec-15 3166.26
992D 12-Jul-08 3178.17
992D 5-Aug-08 3177.81
992D 4-Sep-08 3177.13
992D 3-Oct-08 3176.88
992D 4-Nov-08 3177.18
992D 2-Dec-08 3177.38
992D 8-Jan-09 3174.43
992D 4-Feb-09 3171.37
992D 8-Mar-09 3168.81
992D 6-Apr-09 3168.57
992D 5-May-09 3168.38
992D 7-Jul-09 3168.1
992D 7-Aug-09 3167.88
992D 1-Sep-09 3168.02
992D 7-Oct-09 3168.38
992D 3-Nov-09 3168.08
992D 1-Dec-09 3168.19
992D 4-Jan-10 3168.55
992D 2-Feb-10 3168.55
992D 3-Mar-10 3168.75
992D 6-Apr-10 3168.82
992D 4-May-10 3170.31
992D 1-Jun-10 3169.17
992D 6-Jul-10 3169.17
992D 1-Sep-10 3169.59
992D 5-Oct-10 3168.66
992D 2-Nov-10 3168.59
992D 6-Dec-10 3168.54
992D 4-Jan-11 3168.52
992D 7-Mar-11 3168.76
992D 7-Apr-11 3169.13
992D 2-May-11 3169.17
992D 2-Jun-11 3171.96
992D 5-Jul-11 3172.73
992D 1-Aug-11 3171.08
992D 1-Sep-11 3170.07
992D 3-Oct-11 3169.41
992D 7-Nov-11 3169.05
992D 5-Dec-11 3168.67
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992D 5-Jan-12 3168.65
992D 6-Feb-12 3169.11
992D 8-Mar-12 3169.57
992D 4-Apr-12 3170.75
992D 10-May-12 3170.81
992D 7-Jun-12 3169.2
992D 5-Jul-12 3169.06
992D 6-Aug-12 3168.75
992D 3-Sep-12 3168.56
992D 3-Oct-12 3167.61
992D 7-Nov-12 3167.64
992D 6-Dec-12 3167.7
992D 7-Jan-13 3167.97
992D 4-Feb-13 3168.12
992D 28-Feb-13 3168.25
992D 2-Apr-13 3168.57
992D 1-May-13 3168.44
992D 3-Jun-13 3169.33
992D 9-Jul-13 3170.22
992D 6-Aug-13 3169.81
992D 4-Sep-13 3169.1
992D 1-Oct-13 3168.86
992D 6-Nov-13 3168.99
992D 3-Dec-13 3168.99
992D 7-Jan-14 3169.08
992D 4-Feb-14 3169.69
992D 4-Mar-14 3169.39
992D 2-Apr-14 3173.29
992D 5-May-14 3173.37
992D 3-Jun-14 3173.6
992D 9-Jul-14 3169.34
992D 5-Aug-14 3170.05
992D 8-Oct-14 3172.69
992D 7-Jan-15 3170.05
992D 3-Feb-15 3171.99
992D 4-Mar-15 3171.96
992D 7-Apr-15 3171.92
992D 4-May-15 3172.2
992D 2-Jun-15 3172.11
992D 6-Jul-15 3171.46
992D 5-Aug-15 3171.25
992D 3-Sep-15 3172.27











Well Name Date
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992D 8-Oct-15 3171.51
992D 5-Nov-15 3170.82
992D 3-Dec-15 3170.86
993D 17-Apr-08 3150.13
993D 2-Jun-08 3148.87
993D 12-Jul-08 3149.45
993D 5-Aug-08 3152.54
993D 21-Dec-08 3159.44
993D 31-Dec-08 3105.55
993D 5-Jan-09 3105.54
993D 20-Jan-09 3105.43
993D 29-Jan-09 3105.43
993D 11-Feb-09 3105.42
993D 17-Feb-09 3105.43
993D 27-Feb-09 3105.42
993D 14-Mar-09 3105.46
993D 20-Mar-09 3105.46
993D 28-Mar-09 3105.43
993D 15-Apr-09 3105.40
993D 24-Apr-09 3105.38
993D 27-Apr-09 3105.38
993D 22-May-09 3105.32
993D 24-May-09 3105.35
993D 29-May-09 3105.35
993D 7-Jun-09 3105.35
993D 17-Jun-09 3105.67
993D 29-Jun-09 3105.55
993D 18-Jul-09 3105.50
993D 25-Jul-09 3105.46
993D 29-Jul-09 3105.47
993D 20-Aug-09 3105.47
993D 26-Aug-09 3105.42
993D 31-Aug-09 3105.48
993D 11-Sep-09 3105.41
993D 24-Sep-09 3105.73
993D 29-Sep-09 3105.57
993D 15-Oct-09 3105.49
993D 27-Oct-09 3105.53
993D 29-Oct-09 3105.48
993D 3-Nov-09 3105.51
993D 13-Nov-09 3105.50
993D 23-Nov-09 3105.49
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993D 8-Dec-09 3105.49
993D 26-Dec-09 3105.49
993D 30-Dec-09 3105.50
993D 11-Jan-10 3147.00
993D 22-Jan-10 3105.49
993D 26-Jan-10 3105.49
993D 3-Feb-10 3105.49
993D 17-Feb-10 3105.45
993D 25-Feb-10 3148.97
993D 12-Mar-10 3105.51
993D 23-Mar-10 3105.37
993D 28-Mar-10 3105.39
993D 7-Apr-10 3105.58
993D 21-Apr-10 3105.59
993D 27-Apr-10 3105.58
993D 11-May-10 3105.57
993D 19-May-10 3105.57
993D 30-May-10 3149.25
993D 15-Jun-10 3105.59
993D 24-Jun-10 3105.59
993D 29-Jun-10 3105.58
993D 16-Jul-10 3105.61
993D 21-Jul-10 3105.59
993D 28-Jul-10 3105.65
993D 6-Aug-10 3105.60
993D 23-Aug-10 3105.59
993D 31-Aug-10 3105.60
993D 3-Sep-10 3105.60
993D 16-Sep-10 3105.58
993D 27-Sep-10 3105.59
993D 5-Oct-10 3105.57
993D 20-Oct-10 3105.54
993D 27-Oct-10 3105.54
993D 10-Nov-10 3105.53
993D 16-Nov-10 3105.53
993D 23-Nov-10 3105.57
993D 30-Nov-10 3105.52
993D 9-Dec-10 3106.60
993D 20-Dec-10 3105.87
993D 29-Dec-10 3113.63
993D 12-Jan-11 3105.53
993D 20-Jan-11 3105.67
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993D 26-Jan-11 3105.51
993D 21-Feb-11 3105.53
993D 24-Feb-11 3105.83
993D 27-Feb-11 3105.60
993D 4-Mar-11 3105.60
993D 22-Mar-11 3105.51
993D 27-Mar-11 3105.56
993D 13-Apr-11 3105.56
993D 20-Apr-11 3105.54
993D 28-Apr-11 3105.54
993D 12-May-11 3105.54
993D 26-May-11 3105.54
993D 29-May-11 3105.55
993D 14-Jun-11 3149.57
993D 19-Jun-11 3105.57
993D 22-Jul-11 3105.49
993D 25-Jul-11 3105.56
993D 27-Jul-11 3105.52
993D 10-Aug-11 3105.52
993D 27-Aug-11 3105.50
993D 31-Aug-11 3105.52
993D 14-Sep-11 3105.52
993D 22-Sep-11 3105.52
993D 28-Sep-11 3105.52
993D 11-Oct-11 3105.49
993D 21-Oct-11 3105.49
993D 29-Oct-11 3105.49
993D 18-Nov-11 3105.49
993D 23-Nov-11 3105.50
993D 29-Nov-11 3105.48
993D 8-Dec-11 3105.44
993D 28-Dec-11 3105.44
993D 31-Dec-11 3105.44
993D 12-Jan-12 3105.43
993D 24-Jan-12 3105.47
993D 29-Jan-12 3105.47
993D 15-Feb-12 3105.44
993D 24-Feb-12 3105.45
993D 29-Feb-12 3105.44
993D 23-Mar-12 3105.43
993D 27-Mar-12 3105.44
993D 30-Mar-12 3105.53
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993D 11-Apr-12 3105.43
993D 24-Apr-12 3105.43
993D 29-Apr-12 3105.43
993D 21-May-12 3148.12
993D 28-May-12 3148.16
993D 31-May-12 3148.12
993D 11-Jun-12 3148.13
993D 24-Jun-12 3146.91
993D 30-Jun-12 3146.82
993D 6-Jul-12 3146.85
993D 12-Jul-12 3147.30
993D 29-Jul-12 3105.44
993D 20-Aug-12 3105.48
993D 26-Aug-12 3105.49
993D 29-Aug-12 3105.49
993D 6-Sep-12 3105.49
993D 21-Sep-12 3105.50
993D 28-Sep-12 3105.48
993D 24-Oct-12 3105.49
993D 26-Oct-12 3105.42
993D 30-Oct-12 3105.42
993D 14-Nov-12 3105.42
993D 26-Nov-12 3105.49
993D 29-Nov-12 3105.49
993D 18-Dec-12 3105.50
993D 20-Dec-12 3105.46
993D 26-Dec-12 3105.80
993D 16-Jan-13 3105.46
993D 24-Jan-13 3105.46
993D 30-Jan-13 3105.45
993D 7-Feb-13 3105.45
993D 25-Feb-13 3105.45
993D 27-Feb-13 3105.45
993D 13-Mar-13 3105.45
993D 28-Mar-13 3105.45
993D 30-Mar-13 3105.45
993D 18-Apr-13 3105.45
993D 24-Apr-13 3105.45
993D 30-Apr-13 3105.44
993D 15-May-13 3105.45
993D 21-May-13 3105.45
993D 10-Jun-13 3105.45
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993D 20-Jun-13 3105.45
993D 28-Jun-13 3105.45
993D 24-Jul-13 3105.47
993D 26-Jul-13 3105.46
993D 31-Jul-13 3105.47
993D 28-Aug-13 3115.46
993D 31-Aug-13 3124.66
993D 25-Sep-13 3128.52
993D 30-Sep-13 3129.47
993D 25-Oct-13 3129.37
993D 29-Oct-13 3129.40
993D 21-Nov-13 3129.48
993D 29-Nov-13 3129.47
993D 30-Dec-13 3129.50
993D 31-Dec-13 3129.50
993D 10-Jan-14 3129.50
993D 14-Feb-14 3129.72
993D 28-Feb-14 3129.73
993D 27-Apr-14 3152.64
993D 13-May-14 3152.68
993D 18-Jun-14 3152.72
993D 30-Jul-14 3152.69
993D 29-Aug-14 3152.68
993D 23-Sep-14 3152.74
993D 30-Sep-14 3151.02
993D 23-Oct-14 3149.76
993D 28-Oct-14 3150.02
993D 25-Nov-14 3149.99
993D 30-Nov-14 3150.03
993D 22-Dec-14 3150.00
993D 15-Jan-15 3146.59
993D 28-Jan-15 3146.60
993D 17-Feb-15 3146.60
993D 24-Mar-15 3146.62
993D 30-Mar-15 3146.62
993D 21-Apr-15 3146.59
993D 29-May-15 3146.60
993D 20-Jul-15 3146.65
993D 28-Jul-15 3146.69
993D 11-Aug-15 3149.70
993D 20-Aug-15 3149.41
993D 25-Aug-15 3149.23
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993D 1-Sep-15 3148.72
993D 10-Sep-15 3150.05
993D 28-Sep-15 3152.05
993D 5-Oct-15 3151.25
993D 13-Oct-15 3150.74
993D 20-Oct-15 3150.76
993D 2-Nov-15 3150.55
993D 10-Nov-15 3150.32
993D 10-Dec-15 3150.48
993D 16-Dec-15 3143.59
993D 30-Dec-15 3143.43
994A 17-Apr-08 3178.46
994A 12-Jul-08 3180.44
994A 5-Aug-08 3180.08
994A 4-Sep-08
994A 21-Dec-08 3178.39
994A 31-Dec-08 3176.15
994A 5-Jan-09 3176.08
994A 20-Jan-09 3174.04
994A 29-Jan-09 3170.05
994A 11-Feb-09 3166.76
994A 17-Feb-09 3160.92
994A 27-Feb-09 3160.90
994A 14-Mar-09 3160.90
994A 20-Mar-09 3160.88
994A 28-Mar-09 3160.85
994A 15-Apr-09 3160.84
994A 24-Apr-09 3160.83
994A 27-Apr-09 3160.83
994A 22-May-09 3160.88
994A 24-May-09 3160.86
994A 29-May-09 3160.86
994A 7-Jun-09 3160.86
994A 17-Jun-09 3162.78
994A 29-Jun-09 3163.17
994A 18-Jul-09 3160.89
994A 25-Jul-09 3160.83
994A 29-Jul-09 3160.83
994A 20-Aug-09 3160.83
994A 26-Aug-09 3160.81
994A 31-Aug-09 3160.83
994A 11-Sep-09 3160.85
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994A 24-Sep-09 3170.47
994A 29-Sep-09 3166.03
994A 20-Oct-09 3160.93
994A 27-Oct-09 3160.98
994A 29-Oct-09 3160.93
994A 3-Nov-09 3160.98
994A 13-Nov-09 3160.96
994A 23-Nov-09 3160.96
994A 8-Dec-09 3160.96
994A 26-Dec-09 3160.96
994A 30-Dec-09 3160.96
994A 11-Jan-10 3160.97
994A 22-Jan-10 3160.95
994A 26-Jan-10 3160.97
994A 3-Feb-10 3160.96
994A 17-Feb-10 3160.93
994A 25-Feb-10 3172.10
994A 12-Mar-10 3160.98
994A 23-Mar-10 3160.96
994A 28-Mar-10 3160.96
994A 7-Apr-10 3161.02
994A 21-Apr-10 3161.03
994A 27-Apr-10 3161.02
994A 11-May-10 3161.44
994A 19-May-10 3161.01
994A 30-May-10 3172.00
994A 15-Jun-10 3161.01
994A 24-Jun-10 3161.01
994A 29-Jun-10 3161.00
994A 16-Jul-10 3161.02
994A 21-Jul-10 3161.02
994A 28-Jul-10 3161.02
994A 6-Aug-10 3161.02
994A 23-Aug-10 3162.50
994A 31-Aug-10 3163.50
994A 3-Sep-10 3165.28
994A 8-Sep-10 3170.68
994A 16-Sep-10 3162.79
994A 27-Sep-10 3161.02
994A 5-Oct-10 3165.35
994A 20-Oct-10 3165.26
994A 27-Oct-10 3165.42
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994A 10-Nov-10 3164.23
994A 16-Nov-10 3161.95
994A 23-Nov-10 3164.68
994A 30-Nov-10 3165.17
994A 9-Dec-10 3163.61
994A 20-Dec-10 3163.02
994A 29-Dec-10 3162.76
994A 12-Jan-11 3164.80
994A 20-Jan-11 3165.91
994A 26-Jan-11 3163.59
994A 21-Feb-11 3166.85
994A 24-Feb-11 3166.30
994A 27-Feb-11 3161.82
994A 4-Mar-11 3161.74
994A 22-Mar-11 3165.60
994A 27-Mar-11 3163.62
994A 13-Apr-11 3165.37
994A 20-Apr-11 3161.83
994A 28-Apr-11 3161.81
994A 12-May-11 3163.90
994A 26-May-11 3162.88
994A 29-May-11 3163.07
994A 14-Jun-11 3160.99
994A 19-Jun-11 3163.08
994A 20-Jun-11 3161.08
994A 22-Jul-11 3178.53
994A 25-Jul-11 3160.98
994A 27-Jul-11 3160.97
994A 10-Aug-11 3160.97
994A 27-Aug-11 3164.87
994A 31-Aug-11 3164.91
994A 14-Sep-11 3164.87
994A 22-Sep-11 3164.85
994A 28-Sep-11 3164.83
994A 11-Oct-11 3162.31
994A 21-Oct-11 3162.30
994A 29-Oct-11 3162.28
994A 18-Nov-11 3162.32
994A 23-Nov-11 3162.33
994A 29-Nov-11 3160.98
994A 8-Dec-11 3160.98
994A 28-Dec-11 3160.97











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



994A 31-Dec-11 3160.98
994A 12-Jan-12 3161.01
994A 24-Jan-12 3161.56
994A 29-Jan-12 3161.62
994A 15-Feb-12 3166.19
994A 24-Feb-12 3163.46
994A 29-Feb-12 3168.71
994A 23-Mar-12 3163.46
994A 27-Mar-12 3163.53
994A 30-Mar-12 3167.65
994A 11-Apr-12 3170.02
994A 24-Apr-12 3163.21
994A 29-Apr-12 3163.22
994A 21-May-12 3163.21
994A 28-May-12 3163.32
994A 31-May-12 3163.37
994A 11-Jun-12 3163.46
994A 24-Jun-12 3165.07
994A 30-Jun-12 3165.33
994A 6-Jul-12 3165.30
994A 12-Jul-12 3171.34
994A 29-Jul-12 3163.04
994A 20-Aug-12 3164.85
994A 26-Aug-12 3164.86
994A 29-Aug-12 3163.49
994A 6-Sep-12 3163.51
994A 21-Sep-12 3163.53
994A 28-Sep-12 3163.53
994A 24-Oct-12 3163.28
994A 26-Oct-12 3161.97
994A 30-Oct-12 3161.97
994A 14-Nov-12 3162.00
994A 26-Nov-12 3163.29
994A 29-Nov-12 3163.26
994A 18-Dec-12 3163.28
994A 20-Dec-12 3163.95
994A 26-Dec-12 3163.86
994A 16-Jan-13 3161.55
994A 24-Jan-13 3161.57
994A 30-Jan-13 3161.60
994A 7-Feb-13 3161.57
994A 25-Feb-13 3161.54
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994A 27-Feb-13 3161.60
994A 13-Mar-13 3161.63
994A 28-Mar-13 3161.65
994A 30-Mar-13 3161.69
994A 18-Apr-13 3161.61
994A 24-Apr-13 3161.60
994A 30-Apr-13 3161.63
994A 15-May-13 3161.63
994A 21-May-13 3161.61
994A 10-Jun-13 3161.62
994A 20-Jun-13 3161.64
994A 28-Jun-13 3161.60
994A 24-Jul-13 3161.61
994A 26-Jul-13 3161.64
994A 31-Jul-13 3161.66
994A 19-Aug-13 3161.70
994A 28-Aug-13 3161.70
994A 31-Aug-13 3161.75
994A 23-Sep-13 3161.62
994A 25-Sep-13 3161.79
994A 30-Sep-13 3161.78
994A 25-Oct-13 3161.76
994A 29-Oct-13 3161.78
994A 21-Nov-13 3161.94
994A 29-Nov-13 3161.98
994A 30-Dec-13 3161.97
994A 31-Dec-13 3161.97
994A 10-Jan-14 3161.97
994A 14-Feb-14 3162.00
994A 28-Feb-14 3161.65
994A 27-Apr-14 3173.20
994A 13-May-14 3173.21
994A 18-Jun-14 3173.22
994A 30-Jul-14 3173.25
994A 29-Aug-14 3173.27
994A 23-Sep-14 3173.25
994A 30-Sep-14 3173.10
994A 23-Oct-14 3172.60
994A 28-Oct-14 3172.26
994A 25-Nov-14 3172.36
994A 30-Nov-14 3172.45
994A 22-Dec-14 3172.46
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994A 15-Jan-15 3171.70
994A 28-Jan-15 3171.71
994A 17-Feb-15 3171.76
994A 24-Mar-15 3171.71
994A 30-Mar-15 3171.70
994A 21-Apr-15 3171.73
994A 29-May-15 3171.70
994A 20-Jul-15 3171.69
994A 11-Aug-15 3171.68
994A 20-Aug-15 3172.63
994A 25-Aug-15 3172.73
994A 1-Sep-15 3172.78
994A 10-Sep-15 3170.53
994A 28-Sep-15 3171.60
994A 5-Oct-15 3171.99
994A 13-Oct-15 3171.39
994A 20-Oct-15 3171.57
994A 2-Nov-15 3171.14
994A 10-Nov-15 3170.80
994A 10-Dec-15 3170.87
994A 16-Dec-15 3171.22
994A 30-Dec-15 3171.03



995DD 12-Jul-08 3115.29
995DD 5-Aug-08 3114.37
995DD 4-Sep-08 3113.68
995DD 3-Oct-08 3114.17
995DD 29-Oct-08 3115.04
995DD 4-Nov-08 3114.25
995DD 2-Dec-08 3115.24
995DD 8-Jan-09 3115.86
995DD 4-Feb-09 3116.02
995DD 8-Mar-09 3116.38
995DD 6-Apr-09 3116.27
995DD 5-May-09 3116.68
995DD 7-Jul-09 3112.82
995DD 7-Aug-09 3113.32
995DD 1-Sep-09 3113.34
995DD 7-Oct-09 3112.29
995DD 3-Nov-09 3114.49
995DD 1-Dec-09 3115.09
995DD 4-Jan-10 3115.43
995DD 2-Feb-10 3115.76
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995DD 3-Mar-10 3115.89
995DD 6-Apr-10 3116.61
995DD 4-May-10 3116.64
995DD 1-Jun-10 3116.55
995DD 6-Jul-10 3115.93
995DD 1-Sep-10 3116.8
995DD 5-Oct-10 3116.86
995DD 2-Nov-10 3117.13
995DD 6-Dec-10 3117.31
995DD 4-Jan-11 3117.27
995DD 7-Mar-11 3117.91
995DD 7-Apr-11 3117.96
995DD 2-May-11 3117.81
995DD 2-Jun-11 3118.49
995DD 5-Jul-11 3118.46
995DD 1-Aug-11 3118.6
995DD 1-Sep-11 3118.63
995DD 3-Oct-11 3118.44
995DD 7-Nov-11 3118.46
995DD 5-Dec-11 3118.16
995DD 5-Jan-12 3118.47
995DD 6-Feb-12 3118.31
995DD 8-Mar-12 3118.45
995DD 4-Apr-12 3118.56
995DD 10-May-12 3118.45
995DD 7-Jun-12 3118.25
995DD 5-Jul-12 3118.14
995DD 6-Aug-12 3117.56
995DD 3-Sep-12 3117.68
995DD 3-Oct-12 3117.08
995DD 7-Nov-12 3117.14
995DD 6-Dec-12 3108.27
995DD 7-Jan-13 3117.16
995DD 4-Feb-13 3117.5
995DD 28-Feb-13 3117.44
995DD 2-Apr-13 3117.21
995DD 1-May-13 3117.52
995DD 3-Jun-13 3117.88
995DD 9-Jul-13 3117.65
995DD 6-Aug-13 3117.41
995DD 4-Sep-13 3117.26
995DD 1-Oct-13 3117.06
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995DD 6-Nov-13 3117.56
995DD 3-Dec-13 3118.02
995DD 7-Jan-14 3118.15
995DD 4-Feb-14 3118.12
995DD 4-Mar-14 3118.46
995DD 2-Apr-14 3118.66
995DD 5-May-14 3118.56
995DD 3-Jun-14 3118.51
995DD 1-Jul-14 3118.36
995DD 5-Aug-14 3117.9
995DD 8-Oct-14 3118.16
995DD 7-Jan-15 3116.29
995DD 3-Feb-15 3118.03
995DD 4-Mar-15 3117.96
995DD 7-Apr-15 3117.39
995DD 4-May-15 3117.69
995DD 2-Jun-15 3117.85
995DD 6-Jul-15 3116.52
995DD 5-Aug-15 3114.92
995DD 3-Sep-15 3117.07
995DD 8-Oct-15 3116.94
995DD 5-Nov-15 3112.25
995DD 3-Dec-15 3116.83
996D 4-Sep-08 3149.52
996D 8-Jan-09 3154.19
996D 4-Feb-09 3149.18
996D 8-Mar-09 3146.71
996D 6-Apr-09 3148.53
996D 5-May-09 3146.29
996D 7-Jul-09 3146.83
996D 7-Aug-09 3147.44
996D 1-Sep-09 3145.77
996D 7-Oct-09 3146.35
996D 3-Nov-09 3146.4
996D 1-Dec-09 3144.15
996D 4-Jan-10 3147.67
996D 2-Feb-10 3143.84
996D 3-Mar-10 3147.07
996D 6-Apr-10 3143.63
996D 4-May-10 3143.79
996D 1-Jun-10 3146.12
996D 6-Jul-10 3143.92
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996D 1-Sep-10 3144.75
996D 5-Oct-10 3143.75
996D 2-Nov-10 3144.12
996D 6-Dec-10 3143.63
996D 4-Jan-11 3144
996D 7-Mar-11 3145.09
996D 7-Apr-11 3144.4
996D 2-May-11 3144.57
996D 2-Jun-11 3150.98
996D 5-Jul-11 3151.7
996D 1-Aug-11 3151.78
996D 1-Sep-11 3146.17
996D 3-Oct-11 3145.66
996D 7-Nov-11 3145.39
996D 5-Dec-11 3145.02
996D 5-Jan-12 3147.69
996D 6-Feb-12 3148.09
996D 8-Mar-12 3150.78
996D 4-Apr-12 3147.79
996D 10-May-12 3148.9
996D 7-Jun-12 3149.37
996D 5-Jul-12 3149.32
996D 6-Aug-12 3148.98
996D 3-Sep-12 3148.76
996D 3-Oct-12 3148.45
996D 7-Nov-12 3148.5
996D 6-Dec-12 3145.74
996D 7-Jan-13 3151.36
996D 4-Feb-13 3151.83
996D 28-Feb-13 3150.8
996D 2-Apr-13 3152.1
996D 1-May-13 3148.81
996D 3-Jun-13 3148.63
996D 9-Jul-13 3149.1
996D 6-Aug-13 3154.14
996D 4-Sep-13 3156.78
996D 1-Oct-13 3159.15
996D 6-Nov-13 3151.75
996D 3-Dec-13 3152.28
996D 7-Jan-14 3150.49
996D 4-Feb-14 3150.8
996D 4-Mar-14 3162.6



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



996D 2-Apr-14 3153.57
996D 5-May-14 3153.41
996D 3-Jun-14 3154.75
996D 9-Jul-14 3146.76
996D 5-Aug-14 3149.81
996D 8-Oct-14 3150.56
996D 7-Jan-15 3145.66
996D 3-Feb-15 3152.91
996D 4-Mar-15 3151.88
996D 7-Apr-15 3147.84
996D 4-May-15 3146.86
996D 2-Jun-15 3147.71
996D 6-Jul-15 3149.83
996D 5-Aug-15 3151.27
996D 3-Sep-15 3151.45
996D 8-Oct-15 3152.31
996D 5-Nov-15 3151.56
996D 3-Dec-15 3145.82
997A 28-Aug-08 3181.60
997A 4-Sep-08 3181.11
997A 21-Dec-08 3181.30
997A 31-Dec-08 3180.85
997A 5-Jan-09 3180.85
997A 20-Jan-09 3180.60
997A 29-Jan-09 3177.20
997A 11-Feb-09 3169.74
997A 17-Feb-09 3165.72
997A 27-Feb-09 3167.54
997A 14-Mar-09 3168.22
997A 20-Mar-09 3165.76
997A 28-Mar-09 3165.76
997A 15-Apr-09 3165.78
997A 24-Apr-09 3165.76
997A 27-Apr-09 3165.76
997A 22-May-09 3165.77
997A 24-May-09 3165.77
997A 29-May-09 3165.77
997A 7-Jun-09 3165.77
997A 17-Jun-09 3167.16
997A 29-Jun-09 3165.66
997A 18-Jul-09 3165.89
997A 25-Jul-09 3165.72
997A 29-Jul-09 3165.72
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997A 20-Aug-09 3165.72
997A 26-Aug-09 3165.73
997A 31-Aug-09 3165.72
997A 11-Sep-09 3165.73
997A 24-Sep-09 3165.58
997A 29-Sep-09 3165.86
997A 20-Oct-09 3165.58
997A 27-Oct-09 3165.61
997A 29-Oct-09 3165.61
997A 3-Nov-09 3165.61
997A 13-Nov-09 3165.61
997A 23-Nov-09 3165.62
997A 8-Dec-09 3165.72
997A 26-Dec-09 3165.72
997A 30-Dec-09 3165.62
997A 11-Jan-10 3165.62
997A 22-Jan-10 3165.60
997A 26-Jan-10 3165.62
997A 3-Feb-10 3165.61
997A 17-Feb-10 3165.56
997A 25-Feb-10 3165.62
997A 12-Mar-10 3165.64
997A 23-Mar-10 3165.62
997A 28-Mar-10 3165.62
997A 7-Apr-10 3165.64
997A 21-Apr-10 3165.66
997A 27-Apr-10 3165.65
997A 11-May-10 3165.66
997A 19-May-10 3165.63
997A 30-May-10 3165.64
997A 15-Jun-10 3165.64
997A 24-Jun-10 3165.64
997A 29-Jun-10 3165.64
997A 16-Jul-10 3174.13
997A 21-Jul-10 3174.06
997A 28-Jul-10 3165.91
997A 6-Aug-10 3165.63
997A 23-Aug-10 3165.64
997A 31-Aug-10 3165.64
997A 3-Sep-10 3166.49
997A 16-Sep-10 3165.62
997A 27-Sep-10 3165.63
997A 5-Oct-10 3165.62
997A 20-Oct-10 3166.65
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997A 27-Oct-10 3167.20
997A 10-Nov-10 3165.58
997A 16-Nov-10 3165.58
997A 23-Nov-10 3165.61
997A 30-Nov-10 3165.60
997A 9-Dec-10 3165.90
997A 20-Dec-10 3165.58
997A 29-Dec-10 3165.87
997A 12-Jan-11 3165.58
997A 20-Jan-11 3165.88
997A 26-Jan-11 3165.60
997A 21-Feb-11 3165.62
997A 24-Feb-11 3165.94
997A 27-Feb-11 3165.66
997A 4-Mar-11 3165.66
997A 22-Mar-11 3165.61
997A 27-Mar-11 3165.63
997A 13-Apr-11 3165.63
997A 20-Apr-11 3165.61
997A 28-Apr-11 3165.61
997A 12-May-11 3165.62
997A 26-May-11 3172.60
997A 29-May-11 3165.62
997A 14-Jun-11 3175.08
997A 19-Jun-11 3165.62
997A 20-Jun-11 3165.85
997A 22-Jul-11 3165.60
997A 25-Jul-11 3172.58
997A 27-Jul-11 3165.62
997A 10-Aug-11 3165.62
997A 27-Aug-11 3165.62
997A 31-Aug-11 3165.62
997A 14-Sep-11 3166.95
997A 22-Sep-11 3165.62
997A 28-Sep-11 3165.62
997A 11-Oct-11 3165.61
997A 21-Oct-11 3165.61
997A 29-Oct-11 3165.61
997A 18-Nov-11 3165.61
997A 23-Nov-11 3165.61
997A 29-Nov-11 3165.61
997A 8-Dec-11 3165.85
997A 28-Dec-11 3165.61
997A 31-Dec-11 3165.61
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997A 12-Jan-12 3165.61
997A 24-Jan-12 3165.59
997A 29-Jan-12 3165.59
997A 15-Feb-12 3165.94
997A 24-Feb-12 3165.85
997A 29-Feb-12 3165.78
997A 23-Mar-12 3166.11
997A 27-Mar-12 3165.59
997A 30-Mar-12 3165.61
997A 11-Apr-12 3166.10
997A 24-Apr-12 3165.61
997A 29-Apr-12 3165.58
997A 21-May-12 3165.62
997A 28-May-12 3165.63
997A 31-May-12 3165.65
997A 11-Jun-12 3165.63
997A 24-Jun-12 3165.71
997A 30-Jun-12 3165.77
997A 6-Jul-12 3165.75
997A 12-Jul-12 3165.63
997A 29-Jul-12 3165.70
997A 20-Aug-12 3165.71
997A 26-Aug-12 3165.72
997A 29-Aug-12 3165.85
997A 6-Sep-12 3165.86
997A 21-Sep-12 3165.85
997A 28-Sep-12 3165.86
997A 24-Oct-12 3165.84
997A 26-Oct-12 3165.62
997A 30-Oct-12 3165.60
997A 14-Nov-12 3165.63
997A 26-Nov-12 3165.81
997A 29-Nov-12 3165.80
997A 18-Dec-12 3165.80
997A 20-Dec-12 3165.61
997A 26-Dec-12 3165.92
997A 16-Jan-13 3165.63
997A 24-Jan-13 3165.62
997A 30-Jan-13 3165.62
997A 7-Feb-13 3165.62
997A 25-Feb-13 3165.62
997A 27-Feb-13 3165.62
997A 12-Mar-13 3165.62
997A 28-Mar-13 3165.62
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997A 30-Mar-13 3165.62
997A 18-Apr-13 3165.62
997A 24-Apr-13 3165.62
997A 30-Apr-13 3165.62
997A 15-May-13 3165.62
997A 21-May-13 3165.62
997A 10-Jun-13 3165.62
997A 20-Jun-13 3165.62
997A 28-Jun-13 3165.62
997A 24-Jul-13 3165.62
997A 26-Jul-13 3165.62
997A 31-Jul-13 3165.62
997A 19-Aug-13 3165.62
997A 28-Aug-13 3165.62
997A 31-Aug-13 3165.62
997A 23-Sep-13 3165.62
997A 30-Sep-13 3165.62
997A 25-Oct-13 3165.62
997A 29-Oct-13 3165.62
997A 21-Nov-13 3165.65
997A 29-Nov-13 3165.66
997A 30-Dec-13 3165.67
997A 31-Dec-13 3165.66
997A 10-Jan-14 3165.66
997A 14-Feb-14 3165.64
997A 28-Feb-14 3165.65
997A 20-Mar-14 3165.66
997A 27-Apr-14 3165.66
997A 13-May-14 3165.66
997A 18-Jun-14 3165.66
997A 16-Jul-14 3165.66
997A 30-Jul-14 3165.66
997A 29-Aug-14 3165.66
997A 23-Oct-14 3170.11
997A 28-Oct-14 3169.82
997A 25-Nov-14 3165.66
997A 30-Nov-14 3165.67
997A 22-Dec-14 3165.66
997A 15-Jan-15 3165.99
997A 28-Jan-15 3165.97
997A 17-Feb-15 3165.96
997A 24-Mar-15 3165.96
997A 30-Mar-15 3166.01
997A 21-Apr-15 3166.00
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997A 29-May-15 3166.01
997A 12-Jun-15 3165.99
997A 20-Jul-15 3166.00
997A 11-Aug-15 3167.69
997A 20-Aug-15 3174.95
997A 25-Aug-15 3175.06
997A 1-Sep-15 3175.10
997A 10-Sep-15 3172.51
997A 28-Sep-15 3173.22
997A 5-Oct-15 3174.35
997A 13-Oct-15 3166.37
997A 20-Oct-15 3166.49
997A 2-Nov-15 3172.52
997A 10-Nov-15 3172.41
997A 17-Nov-15 3172.40
997A 10-Dec-15 3171.32
997A 16-Dec-15 3173.03
997A 30-Dec-15 3172.61
998A 28-Aug-08 3182.34
998A 4-Sep-08 3181.88
998A 21-Dec-08 3181.97
998A 31-Dec-08 3180.16
998A 5-Jan-09 3181.24
998A 20-Jan-09 3181.24
998A 29-Jan-09 3180.86
998A 11-Feb-09 3180.49
998A 17-Feb-09 3180.14
998A 27-Feb-09 3179.59
998A 14-Mar-09 3179.49
998A 20-Mar-09 3179.09
998A 28-Mar-09 3178.00
998A 15-Apr-09 3178.83
998A 24-Apr-09 3178.35
998A 27-Apr-09 3177.75
998A 22-May-09 3176.51
998A 24-May-09 3176.57
998A 29-May-09 3175.89
998A 7-Jun-09 3175.89
998A 17-Jun-09 3176.28
998A 29-Jun-09 3176.11
998A 18-Jul-09 3175.88
998A 25-Jul-09 3175.86
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998A 29-Jul-09 3175.86
998A 20-Aug-09 3175.86
998A 26-Aug-09 3175.85
998A 31-Aug-09 3175.86
998A 11-Sep-09 3175.85
998A 24-Sep-09 3176.21
998A 29-Sep-09 3176.18
998A 20-Oct-09 3175.83
998A 27-Oct-09 3176.27
998A 29-Oct-09 3176.27
998A 3-Nov-09 3175.87
998A 13-Nov-09 3175.87
998A 23-Nov-09 3175.87
998A 8-Dec-09 3175.87
998A 22-Dec-09 3205.18
998A 26-Dec-09 3175.87
998A 30-Dec-09 3175.87
998A 11-Jan-10 3175.87
998A 22-Jan-10 3175.86
998A 26-Jan-10 3175.88
998A 3-Feb-10 3175.89
998A 17-Feb-10 3176.27
998A 25-Feb-10 3175.87
998A 12-Mar-10 3175.88
998A 23-Mar-10 3175.88
998A 28-Mar-10 3175.88
998A 7-Apr-10 3175.89
998A 21-Apr-10 3175.91
998A 27-Apr-10 3175.89
998A 11-May-10 3175.88
998A 19-May-10 3175.89
998A 30-May-10 3175.88
998A 15-Jun-10 3175.89
998A 24-Jun-10 3175.89
998A 29-Jun-10 3175.89
998A 16-Jul-10 3175.89
998A 21-Jul-10 3175.91
998A 28-Jul-10 3175.90
998A 6-Aug-10 3175.87
998A 23-Aug-10 3175.89
998A 31-Aug-10 3175.89
998A 3-Sep-10 3175.89
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998A 16-Sep-10 3176.21
998A 27-Sep-10 3175.89
998A 5-Oct-10 3176.27
998A 20-Oct-10 3176.11
998A 27-Oct-10 3176.13
998A 10-Nov-10 3175.86
998A 16-Nov-10 3175.86
998A 23-Nov-10 3176.29
998A 30-Nov-10 3175.84
998A 9-Dec-10 3176.28
998A 20-Dec-10 3175.86
998A 29-Dec-10 3176.30
998A 12-Jan-11 3176.16
998A 20-Jan-11 3176.30
998A 26-Jan-11 3175.84
998A 21-Feb-11 3177.35
998A 24-Feb-11 3176.58
998A 27-Feb-11 3175.82
998A 4-Mar-11 3175.82
998A 22-Mar-11 3175.87
998A 27-Mar-11 3175.88
998A 13-Apr-11 3175.88
998A 20-Apr-11 3175.87
998A 28-Apr-11 3175.87
998A 12-May-11 3175.88
998A 26-May-11 3180.07
998A 29-May-11 3175.88
998A 14-Jun-11 3182.26
998A 19-Jun-11 3175.88
998A 20-Jun-11 3182.13
998A 22-Jul-11 3181.92
998A 25-Jul-11 3179.86
998A 27-Jul-11 3178.97
998A 10-Aug-11 3178.92
998A 27-Aug-11 3175.84
998A 31-Aug-11 3175.84
998A 14-Sep-11 3175.84
998A 22-Sep-11 3175.84
998A 28-Sep-11 3175.84
998A 11-Oct-11 3175.85
998A 21-Oct-11 3175.85
998A 29-Oct-11 3175.85
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998A 18-Nov-11 3175.85
998A 23-Nov-11 3175.85
998A 29-Nov-11 3175.85
998A 8-Dec-11 3175.85
998A 28-Dec-11 3175.86
998A 31-Dec-11 3175.86
998A 12-Jan-12 3175.86
998A 24-Jan-12 3176.45
998A 29-Jan-12 3176.48
998A 15-Feb-12 3176.12
998A 24-Feb-12 3176.18
998A 29-Feb-12 3176.10
998A 23-Mar-12 3176.14
998A 27-Mar-12 3176.11
998A 30-Mar-12 3176.45
998A 11-Apr-12 3176.10
998A 24-Apr-12 3176.18
998A 29-Apr-12 3176.17
998A 21-May-12 3176.13
998A 28-May-12 3176.13
998A 31-May-12 3176.12
998A 11-Jun-12 3176.11
998A 24-Jun-12 3176.00
998A 30-Jun-12 3175.99
998A 6-Jul-12 3176.01
998A 12-Jul-12 3175.88
998A 29-Jul-12 3176.01
998A 20-Aug-12 3175.87
998A 26-Aug-12 3175.87
998A 29-Aug-12 3175.87
998A 6-Sep-12 3175.87
998A 21-Sep-12 3175.87
998A 28-Sep-12 3175.87
998A 24-Oct-12 3175.87
998A 26-Oct-12 3175.87
998A 30-Oct-12 3175.87
998A 14-Nov-12 3175.87
998A 26-Nov-12 3175.87
998A 29-Nov-12 3175.87
998A 18-Dec-12 3175.87
998A 20-Dec-12 3175.81
998A 26-Dec-12 3176.31
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998A 16-Jan-13 3175.86
998A 24-Jan-13 3175.86
998A 30-Jan-13 3175.86
998A 7-Feb-13 3175.86
998A 25-Feb-13 3175.86
998A 28-Feb-14 3175.86
998A 17-Mar-14 3175.86
998A 20-Mar-14 3175.86
998A 27-Apr-14 3176.23
998A 13-May-14 3176.23
998A 18-Jun-14 3176.23
998A 16-Jul-14 3176.23
998A 30-Jul-14 3176.23
998A 25-Aug-14 3176.23
998A 29-Aug-14 3176.23
998A 23-Sep-14 3176.25
998A 30-Sep-14 3176.25
998A 23-Oct-14 3177.70
998A 29-Oct-14 3177.52
998A 25-Nov-14 3176.24
998A 30-Nov-14 3176.17
998A 22-Dec-14 3176.16
998A 15-Jan-15 3176.73
998A 28-Jan-15 3176.70
998A 17-Feb-15 3176.73
998A 24-Mar-15 3176.68
998A 30-Mar-15 3176.67
998A 21-Apr-15 3176.66
998A 29-May-15 3176.65
998A 12-Jun-15 3176.66
998A 20-Jul-15 3176.63
998A 11-Aug-15 3176.87
998A 20-Aug-15 3178.42
998A 1-Sep-15 3178.44
998A 10-Sep-15 3176.33
998A 28-Sep-15 3175.37
998A 5-Oct-15 3177.94
998A 13-Oct-15 3176.23
998A 21-Oct-15 3176.04
998A 2-Nov-15 3176.09
998A 10-Nov-15 3176.18
998A 17-Nov-15 3176.23
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998A 10-Dec-15 3176.13
998A 30-Dec-15 3176.28
999D 4-Sep-08 3178.97
999D 8-Jan-09 3176.85
999D 4-Feb-09 3173.95
999D 8-Mar-09 3172.16
999D 6-Apr-09 3171.88
999D 5-May-09 3171.73
999D 7-Jul-09 3171.18
999D 7-Aug-09 3171.12
999D 1-Sep-09 3171.19
999D 7-Oct-09 3171.38
999D 3-Nov-09 3171.01
999D 1-Dec-09 3171.18
999D 4-Jan-10 3171.52
999D 2-Feb-10 3171.62
999D 3-Mar-10 3171.96
999D 6-Apr-10 3171.97
999D 4-May-10 3173.14
999D 1-Jun-10 3172.38
999D 6-Jul-10 3172.39
999D 1-Sep-10 3172.43
999D 5-Oct-10 3171.52
999D 2-Nov-10 3171.36
999D 6-Dec-10 3171.31
999D 4-Jan-11 3171.41
999D 7-Mar-11 3171.82
999D 7-Apr-11 3172.22
999D 2-May-11 3172.19
999D 2-Jun-11 3176.11
999D 5-Jul-11 3176.5
999D 1-Aug-11 3174.6
999D 1-Sep-11 3173.1
999D 3-Oct-11 3172.56
999D 7-Nov-11 3172
999D 5-Dec-11 3171.62
999D 5-Jan-12 3171.65
999D 6-Feb-12 3171.95
999D 8-Mar-12 3172.36
999D 4-Apr-12 3173.39
999D 10-May-12 3173.42
999D 7-Jun-12 3171.94
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999D 5-Jul-12 3171.86
999D 6-Aug-12 3171.58
999D 3-Sep-12 3171.21
999D 3-Oct-12 3170.54
999D 7-Nov-12 3170.64
999D 6-Dec-12 3170.77
999D 7-Jan-13 3171.03
999D 4-Feb-13 3171.3
999D 28-Feb-13 3171.45
999D 2-Apr-13 3171.73
999D 1-May-13 3171.74
999D 3-Jun-13 3172.78
999D 9-Jul-13 3173.91
999D 6-Aug-13 3173.28
999D 4-Sep-13 3172.35
999D 1-Oct-13 3172.09
999D 6-Nov-13 3172.33
999D 3-Dec-13 3172.42
999D 7-Jan-14 3172.45
999D 4-Feb-14 3172.82
999D 4-Mar-14 3172.9
999D 2-Apr-14 3175.73
999D 5-May-14 3176.11
999D 3-Jun-14 3176.15
999D 9-Jul-14 3173.34
999D 5-Aug-14 3173.67
999D 8-Oct-14 3175.52
999D 7-Jan-15 3173.06
999D 3-Feb-15 3174.63
999D 4-Mar-15 3174.7
999D 7-Apr-15 3174.74
999D 4-May-15 3175.12
999D 2-Jun-15 3175.03
999D 6-Jul-15 3174.25
999D 5-Aug-15 3174.02
999D 3-Sep-15 3175
999D 8-Oct-15 3174.05
999D 5-Nov-15 3173.45
999D 3-Dec-15 3173.65
AR-1 2-Jun-11



EAP-119 1-Jun-76 3253.12
EAP-119 1-Aug-76 3252.62



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-119 1-Oct-76 3252.42
EAP-119 1-Nov-76 3252.72
EAP-119 1-Mar-77 3253.62
EAP-119 1-Apr-77 3254.62
EAP-119 1-May-77 3256.02
EAP-119 1-Jun-77 3256.92
EAP-119 1-Jul-77 3258.32
EAP-119 1-Aug-77 3258.92
EAP-119 1-Sep-77 3259.32
EAP-119 1-May-78 3262.72
EAP-119 1-Jul-78 3262.72
EAP-119 1-Aug-78 3262.02
EAP-119 1-Sep-78 3262.22
EAP-119 1-Oct-78 3263.22
EAP-119 1-Dec-78 3261.32
EAP-119 1-Jan-79 3264.02
EAP-119 1-Feb-79 3264.72
EAP-119 1-Mar-79 3261.62
EAP-119 1-Apr-79 3265.72
EAP-119 1-May-79 3265.12
EAP-119 1-Jun-79 3264.42
EAP-119 1-Jul-79 3266.42
EAP-119 1-Aug-79 3265.12
EAP-119 1-Nov-79 3266.22
EAP-119 1-Dec-79 3267.02
EAP-119 1-Feb-80 3267.22
EAP-119 1-Mar-80 3268.22
EAP-119 1-Apr-80 3268.02
EAP-119 1-May-80 3268.62
EAP-119 1-Jun-80 3268.92
EAP-119 1-Aug-80 3269.02
EAP-119 1-Sep-80 3268.82
EAP-119 1-Oct-80 3268.62
EAP-119 1-Dec-80 3268.82
EAP-119 1-Jan-81 3268.72
EAP-119 1-Feb-81 3269.32
EAP-119 1-Mar-81 3270.02
EAP-119 1-Apr-81 3270.42
EAP-119 1-Jun-81 3271.72
EAP-119 1-Jul-81 3271.02
EAP-119 1-Jul-81 3270.62
EAP-119 1-Sep-81 3270.42
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EAP-119 1-Oct-81 3270.52
EAP-119 1-Dec-81 3270.12
EAP-119 1-Jan-82 3269.62
EAP-119 1-Feb-82 3269.82
EAP-119 1-Mar-82 3269.82
EAP-119 1-Apr-82 3270.72
EAP-119 1-May-82 3270.62
EAP-119 1-Jun-82 3271.02
EAP-119 1-Jul-82 3270.72
EAP-119 1-Aug-82 3270.52
EAP-119 1-Sep-82 3270.32
EAP-119 1-Oct-82 3270.32
EAP-119 1-Nov-82 3270.92
EAP-119 1-Dec-82 3270.52
EAP-119 1-Jan-83 3271.72
EAP-119 1-Feb-83 3272.52
EAP-119 1-Mar-83 3272.52
EAP-119 1-May-83 3272.82
EAP-119 1-Jun-83 3272.52
EAP-119 1-Jul-83 3272.52
EAP-119 1-Aug-83 3272.42
EAP-119 1-Sep-83 3272.32
EAP-119 1-Oct-83 3272.32
EAP-119 1-Nov-83 3273.22
EAP-119 1-Dec-83 3278.32
EAP-119 1-Jan-84 3274.39
EAP-119 1-Feb-84 3274.68
EAP-119 1-Mar-84 3275.26
EAP-119 1-Apr-84 3275.06
EAP-119 1-May-84 3275.23
EAP-119 1-Jun-84 3275.13
EAP-119 1-Aug-84 3274.91
EAP-119 1-Sep-84 3274.48
EAP-119 1-Oct-84 3274.6
EAP-119 1-Nov-84 3274.71
EAP-119 1-Dec-84 3275.52
EAP-119 1-Jan-85 3276.17
EAP-119 1-Feb-85 3276.64
EAP-119 1-Mar-85 3276.77
EAP-119 1-Apr-85 3277.02
EAP-119 1-May-85 3277.1
EAP-119 1-Jun-85 3277.07
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EAP-119 1-Jul-85 3276.83
EAP-119 1-Aug-85 3276.75
EAP-119 1-Sep-85 3276.82
EAP-119 1-Oct-85 3275.87
EAP-119 1-Nov-85 3277.15
EAP-119 1-Dec-85 3277.67
EAP-119 6-Jan-86 3278.49
EAP-119 6-Feb-86 3279.03
EAP-119 3-Mar-86 3278.97
EAP-119 3-Apr-86 3279.14
EAP-119 2-May-86 3279.26
EAP-119 4-Jun-86 3278.74
EAP-119 3-Jul-86 3279.53
EAP-119 4-Aug-86 3278.91
EAP-119 2-Sep-86 3278.63
EAP-119 8-Oct-86 3278.12
EAP-119 5-Nov-86 3279.36
EAP-119 1-Dec-86 3279.69
EAP-119 5-Jan-87 3280.1
EAP-119 2-Feb-87 3280.2
EAP-119 3-Mar-87 3280.53
EAP-119 7-Apr-87 3280.88
EAP-119 5-May-87 3280.4
EAP-119 2-Jun-87 3280.2
EAP-119 8-Jul-87 3280.18
EAP-119 6-Aug-87 3279.83
EAP-119 3-Sep-87 3279.87
EAP-119 2-Oct-87 3279.57
EAP-119 3-Nov-87 3279.89
EAP-119 7-Dec-87 3280.85
EAP-119 5-Jan-88 3281.04
EAP-119 1-Feb-88 3281.15
EAP-119 2-Mar-88 3281.34
EAP-119 5-Apr-88 3281.03
EAP-119 11-May-88 3281.03
EAP-119 8-Jun-88 3281.06
EAP-119 5-Jul-88 3280.72
EAP-119 5-Aug-88 3280.31
EAP-119 2-Sep-88 3279.6
EAP-119 3-Oct-88 3279.6
EAP-119 2-Nov-88 3279.24
EAP-119 7-Dec-88 3280.03
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EAP-119 6-Jan-89 3280.12
EAP-119 14-Feb-89 3281.78
EAP-119 10-Mar-89 3282.63
EAP-119 5-Apr-89 3282
EAP-119 10-May-89 3281.9
EAP-119 1-Jun-89 3281.61
EAP-119 5-Jul-89 3280.7
EAP-119 2-Aug-89 3280.59
EAP-119 7-Sep-89 3280.4
EAP-119 4-Oct-89 3280.38
EAP-119 10-Nov-89 3281.49
EAP-119 1-Dec-89 3282.13
EAP-119 4-Jan-90 3282.29
EAP-119 6-Feb-90 3282.27
EAP-119 2-Mar-90 3282.2
EAP-119 2-Apr-90 3282.09
EAP-119 2-May-90 3281.67
EAP-119 5-Jun-90 3281.35
EAP-119 5-Jul-90 3280.82
EAP-119 6-Aug-90 3280.62
EAP-119 6-Sep-90 3280.98
EAP-119 4-Oct-90 3281.23
EAP-119 6-Nov-90 3281.92
EAP-119 5-Dec-90 3282.1
EAP-119 4-Jan-91 3282.68
EAP-119 4-Feb-91 3282.55
EAP-119 5-Mar-91 3282.42
EAP-119 2-Apr-91 3282.41
EAP-119 1-May-91 3282.11
EAP-119 6-Jun-91 3281.82
EAP-119 2-Jul-91 3281.03
EAP-119 5-Aug-91 3280.73
EAP-119 4-Sep-91 3280.73
EAP-119 2-Oct-91 3281.04
EAP-119 1-Nov-91 3281.36
EAP-119 4-Dec-91 3281.86
EAP-119 7-Jan-92 3282.52
EAP-119 5-Feb-92 3282.76
EAP-119 2-Mar-92 3282.51
EAP-119 7-Apr-92 3283.12
EAP-119 30-Apr-92 3282.52
EAP-119 3-Jun-92 3282.27
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EAP-119 6-Jul-92 3282.09
EAP-119 5-Aug-92 3281.75
EAP-119 2-Sep-92 3281.59
EAP-119 1-Oct-92 3281.75
EAP-119 2-Nov-92 3282.19
EAP-119 2-Dec-92 3282.81
EAP-119 6-Jan-93 3282.82
EAP-119 3-Feb-93 3283.52
EAP-119 1-Mar-93 3284.07
EAP-119 2-Apr-93 3284.03
EAP-119 4-May-93 3283.44
EAP-119 4-Jun-93 3283.25
EAP-119 2-Jul-93 3283.17
EAP-119 3-Aug-93 3283.02
EAP-119 8-Sep-93 3282.7
EAP-119 4-Oct-93 3282.8
EAP-119 4-Nov-93 3283.79
EAP-119 6-Dec-93 3283.34
EAP-119 6-Jan-94 3284.14
EAP-119 8-Mar-94 3284.54
EAP-119 8-Apr-94 3284.37
EAP-119 2-May-94 3283.83
EAP-119 2-Jun-94 3283.46
EAP-119 12-Jul-94 3282.94
EAP-119 3-Aug-94 3282.47
EAP-119 8-Sep-94 3281.88
EAP-119 3-Oct-94 3282.59
EAP-119 7-Nov-94 3283.15
EAP-119 7-Dec-94 3283.92
EAP-119 9-Jan-95 3284
EAP-119 2-Mar-95 3285.19
EAP-119 5-Jun-95 3284.26
EAP-119 5-Jul-95 3283.86
EAP-119 1-Aug-95 3283.12
EAP-119 1-Sep-95 3282.79
EAP-119 3-Oct-95 3283.59
EAP-119 4-Dec-95 3284.13
EAP-119 3-Jan-96 3283.88
EAP-119 31-Jan-96 3283.57
EAP-119 7-Mar-96 3284.17
EAP-119 3-Apr-96 3284.64
EAP-119 2-May-96 3284.6
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EAP-119 4-Jun-96 3283.75
EAP-119 8-Jul-96 3283.16
EAP-119 6-Aug-96 3282.88
EAP-119 9-Sep-96 3282.35
EAP-119 2-Oct-96 3282.28
EAP-119 11-Nov-96 3282.99
EAP-119 3-Dec-96 3283.47
EAP-119 3-Jan-97 3283.78
EAP-119 5-Feb-97 3284.29
EAP-119 4-Mar-97 3284.81
EAP-119 3-Apr-97 3284.86
EAP-119 1-May-97 3284.8
EAP-119 5-Jun-97 3284.32
EAP-119 8-Jul-97 3283.9
EAP-119 6-Aug-97 3283.44
EAP-119 2-Sep-97 3282.99
EAP-119 6-Oct-97 3283.26
EAP-119 3-Nov-97 3283.95
EAP-119 8-Dec-97 3283.97
EAP-119 7-Jan-98 3284.02
EAP-119 9-Feb-98 3284.06
EAP-119 10-Mar-98 3284.45
EAP-119 2-Apr-98 3284.18
EAP-119 6-May-98 3283.64
EAP-119 3-Jun-98 3283.3
EAP-119 7-Jul-98 3282.72
EAP-119 11-Aug-98 3282.49
EAP-119 3-Sep-98 3282.07
EAP-119 29-Sep-98 3282.16
EAP-119 10-Nov-98 3282.82
EAP-119 2-Dec-98 3282.72
EAP-119 10-Jan-01 3282.72
EAP-119 23-Jan-01 3283.4
EAP-119 16-Feb-01 3283.32
EAP-119 1-Mar-01 3284.03
EAP-119 15-Mar-01 3283.82
EAP-119 29-Mar-01 3284.05
EAP-119 14-Apr-01 3283.82
EAP-119 10-May-01 3203.52
EAP-119 25-May-01 3203.02
EAP-119 10-Jun-01 3203.22
EAP-119 24-Jun-01 3203.87
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EAP-119 13-Jul-01 3203.22
EAP-119 1-Aug-01 3282.3
EAP-119 23-Aug-01 3282.77
EAP-119 6-Sep-01 3282.63
EAP-119 11-Oct-01 3203.02
EAP-119 2-Nov-01 3201.22
EAP-119 9-Nov-01 3203.32
EAP-119 16-Nov-01 3204.87
EAP-119 28-Nov-01 3205.07
EAP-119 7-Dec-01 3204.01
EAP-119 20-Dec-01 3203.61
EAP-119 9-Jan-02 3204.37
EAP-119 15-Jan-02 3202.71
EAP-119 10-May-02 3205.65
EAP-119 19-May-02 3206.27
EAP-119 25-May-02 3206.2
EAP-119 2-Jun-02 3205.4
EAP-119 8-Jun-02 3206.5
EAP-119 15-Jun-02 3206.42
EAP-119 21-Jun-02 3206.41
EAP-119 30-Jun-02 3206.22
EAP-119 6-Jul-02 3204.37
EAP-119 14-Jul-02 3204.92
EAP-119 21-Jul-02 3204.56
EAP-119 27-Jul-02 3202.61
EAP-119 3-Aug-02 3202.95
EAP-119 11-Aug-02 3203.2
EAP-119 18-Aug-02 3205.58
EAP-119 25-Aug-02 3205.78
EAP-119 1-Sep-02 3203.42
EAP-119 29-Sep-02 3203.32
EAP-119 12-Oct-02 3204.07
EAP-119 27-Oct-02 3204.32
EAP-119 2-Nov-02 3202.95
EAP-119 16-Nov-02 3203.52
EAP-119 30-Nov-02 3203.92
EAP-119 14-Dec-02 3202.97
EAP-119 27-Dec-02 3205.15
EAP-119 12-Jan-03 3202.55
EAP-119 9-Feb-03 3202.72
EAP-119 1-Mar-03 3202.77
EAP-119 20-Apr-03 3223.82
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EAP-119 26-Apr-03 3212.51
EAP-119 1-May-03 3205.18
EAP-119 9-May-03 3203.53
EAP-119 17-May-03 3204.29
EAP-119 24-May-03 3202.67
EAP-119 31-May-03 3202.9
EAP-119 5-Jun-03 3202.72
EAP-119 16-Jun-03 3202.29
EAP-119 21-Jun-03 3204.69
EAP-119 30-Jun-03 3202.06
EAP-119 7-Jul-03 3204.34
EAP-119 16-Jul-03 3202.43
EAP-119 21-Jul-03 3203.02
EAP-119 28-Jul-03 3202.8
EAP-119 6-Aug-03 3203.29
EAP-119 17-Aug-03 3202.18
EAP-119 30-Aug-03 3201.27
EAP-119 6-Sep-03 3202.9
EAP-119 20-Sep-03 3201.87
EAP-119 4-Oct-03 3203.06
EAP-119 11-Oct-03 3201.46
EAP-119 25-Oct-03 3203.1
EAP-119 3-Nov-03 3202
EAP-119 10-Nov-03 3202.65
EAP-119 8-Mar-04 3253.05
EAP-119 16-Mar-04 3203
EAP-119 23-Mar-04 3202.36
EAP-119 31-Mar-04 3202.32
EAP-119 7-Apr-04 3202.74
EAP-119 14-Apr-04 3202.97
EAP-119 29-Apr-04 3200.92
EAP-119 11-May-04 3201.87
EAP-119 26-May-04 3201.97
EAP-119 7-Jun-04 3201.02
EAP-119 21-Jun-04 3201.67
EAP-119 6-Jul-04 3204.08
EAP-119 24-Jul-04 3201.27
EAP-119 5-Aug-04 3201.02
EAP-119 21-Aug-04 3203.32
EAP-119 1-Sep-04 3201.34
EAP-119 21-Sep-04 3203.82
EAP-119 23-Oct-04 3202.37
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EAP-119 8-Nov-04 3201.02
EAP-119 24-Nov-04 3201.02
EAP-119 10-Dec-04 3201.14
EAP-119 24-Dec-04 3201.12
EAP-119 10-Jan-05 3201.18
EAP-119 25-Jan-05 3201.02
EAP-119 4-Feb-05 3201.27
EAP-119 30-Mar-05 3201.08
EAP-119 14-Apr-05 3201.02
EAP-119 18-May-05 3201.32
EAP-119 30-Jun-05 3201.01
EAP-119 20-Jul-05 3201.01
EAP-119 25-Aug-05 3201.01
EAP-119 12-Sep-05 3201.01
EAP-119 7-Oct-05 3201.01
EAP-119 11-Nov-05 3201.01
EAP-119 28-Dec-05 3201.02
EAP-119 18-Jan-06 3201.21
EAP-119 25-Jan-06 3200.91
EAP-119 31-Jan-06 3201.53
EAP-119 8-Feb-06 3200.96
EAP-119 15-Feb-06 3201.66
EAP-119 27-Feb-06 3200.88
EAP-119 6-Mar-06 3201.06
EAP-119 14-Mar-06 3201.31
EAP-119 20-Mar-06 3200.94
EAP-119 25-Apr-06 3201.29
EAP-119 12-May-06 3201.63
EAP-119 9-Jun-06 3201.17
EAP-119 23-Jun-06 3201.02
EAP-119 18-Jul-06 3201.14
EAP-119 7-Aug-06 3201.19
EAP-119 11-Sep-06 3202.22
EAP-119 12-Sep-06 3200.92
EAP-119 18-Sep-06 3201.39
EAP-119 24-Sep-06 3201.83
EAP-119 2-Oct-06 3201.6
EAP-119 10-Oct-06 3201.18
EAP-119 17-Oct-06 3200.91
EAP-119 3-Nov-06 3200.92
EAP-119 13-Nov-06 3203.29
EAP-119 22-Nov-06 3201.48
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EAP-119 7-Dec-06 3201.46
EAP-119 12-Dec-06 3202.31
EAP-119 19-Dec-06 3201.09
EAP-119 29-Dec-06 3201.63
EAP-119 29-Sep-09 3281.12
EAP-121 6-Jan-86 3283.4
EAP-121 3-Mar-86 3284.03
EAP-121 3-Apr-86 3283.82
EAP-121 2-May-86 3284.05
EAP-121 4-Jun-86 3283.82
EAP-121 3-Jul-86
EAP-121 4-Aug-86
EAP-121 2-Sep-86
EAP-121 8-Oct-86
EAP-121 5-Nov-86
EAP-121 1-Dec-86 3282.3
EAP-121 5-Jan-87 3282.77
EAP-121 2-Feb-87 3282.63
EAP-121 3-Mar-87
EAP-121 7-Apr-87
EAP-121 5-May-87
EAP-121 2-Jun-87
EAP-121 8-Jul-87
EAP-121 6-Aug-87
EAP-121 3-Sep-87
EAP-121 2-Oct-87 3282.01
EAP-121 3-Nov-87
EAP-121 7-Dec-87
EAP-121 5-Jan-88 3282.67
EAP-121 1-Feb-88 3282.49
EAP-121 2-Mar-88 3282.81
EAP-121 5-Apr-88 3283.24
EAP-121 11-May-88 3283.23
EAP-121 8-Jun-88 3283.37
EAP-121 5-Jul-88 3283.61
EAP-121 5-Aug-88 3283.38
EAP-121 2-Sep-88 3283.52
EAP-121 3-Oct-88 3283.77
EAP-121 2-Nov-88 3283.55
EAP-121 7-Dec-88
EAP-121 13-Jan-89
EAP-205 1-Jun-76 3210.45
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EAP-205 1-Aug-76 3209.85
EAP-205 1-Mar-77 3206.45
EAP-205 1-Apr-77 3206.45
EAP-205 1-May-77 3206.45
EAP-205 1-Jun-77 3206.45
EAP-205 1-Jul-77 3206.55
EAP-205 1-Aug-77 3206.55
EAP-205 1-May-78 3219.65
EAP-205 1-Jul-78 3221.85
EAP-205 1-Aug-78 3231.65
EAP-205 1-Sep-78 3235.65
EAP-205 1-Oct-78 3237.95
EAP-205 1-Dec-78 3239.25
EAP-205 1-Jan-79 3246.35
EAP-205 1-Feb-79 3257.05
EAP-205 1-Mar-79 3248.45
EAP-205 1-Apr-79 3248.85
EAP-205 1-Jun-79 3247.75
EAP-205 1-Jul-79 3249.65
EAP-205 1-Aug-79 3255.45
EAP-205 1-Sep-79 3252.75
EAP-205 1-Nov-79 3252.75
EAP-205 1-Dec-79 3252.95
EAP-205 1-Feb-80 3254.65
EAP-205 1-Mar-80 3249.45
EAP-205 1-Apr-80 3253.05
EAP-205 1-May-80 3254.95
EAP-205 1-Jun-80 3255.75
EAP-205 1-Jul-80 3256.65
EAP-205 1-Aug-80 3257.15
EAP-205 1-Sep-80 3258.85
EAP-205 1-Oct-80 3259.25
EAP-205 1-Dec-80 3259.95
EAP-205 1-Jan-81 3259.75
EAP-205 1-Feb-81 3259.05
EAP-205 1-Mar-81 3258.75
EAP-205 1-Apr-81 3259.45
EAP-205 1-May-81 3258.45
EAP-205 1-Jun-81 3258.65
EAP-205 1-Jul-81 3259.05
EAP-205 1-Jul-81 3262.74
EAP-205 1-Aug-81 3258.75
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EAP-205 1-Sep-81 3257.75
EAP-205 1-Oct-81 3257.55
EAP-205 1-Nov-81 3258.45
EAP-205 1-Dec-81 3258.25
EAP-205 1-Jan-82 3258.15
EAP-205 1-Feb-82 3257.85
EAP-205 1-Mar-82 3258.15
EAP-205 1-Apr-82 3258.65
EAP-205 1-May-82 3259.45
EAP-205 1-Jun-82 3259.65
EAP-205 1-Jul-82 3259.05
EAP-205 1-Aug-82 3259.65
EAP-205 1-Sep-82 3251.55
EAP-205 1-Oct-82 3256.85
EAP-205 1-Nov-82 3258.95
EAP-205 1-Dec-82 3260.15
EAP-205 1-Jan-83 3259.95
EAP-205 1-Mar-83 3262.15
EAP-205 1-May-83 3254.35
EAP-205 1-Jun-83 3260.75
EAP-205 1-Jul-83 3261.95
EAP-205 1-Aug-83 3262.75
EAP-205 1-Sep-83 3263.35
EAP-205 1-Oct-83 3263.35
EAP-205 1-Nov-83 3263.05
EAP-205 1-Dec-83 3258.45
EAP-205 1-Jan-84 3260.18
EAP-205 1-Feb-84 3261.05
EAP-205 1-Mar-84 3261.38
EAP-205 1-Apr-84 3262.3
EAP-205 1-May-84 3263.12
EAP-205 1-Jun-84 3263.53
EAP-205 1-Aug-84 3264.12
EAP-205 1-Sep-84 3263.9
EAP-205 1-Oct-84 3264.06
EAP-205 1-Nov-84 3263.1
EAP-205 1-Dec-84 3263.09
EAP-205 1-Jan-85 3263.35
EAP-205 1-Feb-85 3263.77
EAP-205 1-Mar-85 3263.81
EAP-205 1-Apr-85 3264.29
EAP-205 1-May-85 3264.26
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EAP-205 1-Jun-85 3264.27
EAP-205 1-Jul-85 3264.99
EAP-205 1-Aug-85 3265.29
EAP-205 1-Sep-85 3265.8
EAP-205 1-Oct-85 3265.23
EAP-205 1-Nov-85 3265.33
EAP-205 1-Dec-85 3265.48
EAP-205 6-Jan-86 3266.18
EAP-205 6-Feb-86 3266.15
EAP-205 3-Mar-86 3265.86
EAP-205 3-Apr-86 3266.15
EAP-205 2-May-86 3266.61
EAP-205 4-Jun-86 3267.35
EAP-205 2-Jul-86 3266.77
EAP-205 4-Aug-86 3266.96
EAP-205 2-Sep-86 3266.93
EAP-205 8-Oct-86 3266.81
EAP-205 5-Nov-86 3267.51
EAP-205 5-Jan-87 3266.35
EAP-205 2-Feb-87 3266.64
EAP-205 3-Mar-87 3266.79
EAP-205 7-Apr-87 3267.01
EAP-205 5-May-87 3267.21
EAP-205 2-Jun-87 3265.97
EAP-205 8-Jul-87 3267.25
EAP-205 6-Aug-87 3267.44
EAP-205 3-Sep-87 3267.78
EAP-205 2-Oct-87 3267.72
EAP-205 3-Nov-87 3260.02
EAP-205 7-Dec-87 3263.14
EAP-205 5-Jan-88 3263.85
EAP-205 1-Feb-88 3264.44
EAP-205 2-Mar-88 3264.8
EAP-205 5-Apr-88 3265.43
EAP-205 11-May-88 3265.11
EAP-205 8-Jun-88 3257.9
EAP-205 5-Jul-88 3259.28
EAP-205 5-Aug-88 3260.82
EAP-205 2-Sep-88 3261.33
EAP-205 3-Oct-88 3261.97
EAP-205 2-Nov-88 3263.29
EAP-205 7-Dec-88 3260.28
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EAP-205 6-Jan-89 3261.22
EAP-205 14-Feb-89 3262.76
EAP-205 10-Mar-89 3263.07
EAP-205 5-Apr-89 3263.71
EAP-205 10-May-89 3265.4
EAP-205 1-Jun-89 3265.62
EAP-205 5-Jul-89 3267.13
EAP-205 2-Aug-89 3267.08
EAP-205 7-Sep-89 3266.71
EAP-205 4-Oct-89 3266.81
EAP-205 10-Nov-89 3262.42
EAP-205 1-Dec-89 3262.88
EAP-205 4-Jan-90 3264.28
EAP-205 6-Feb-90 3264.77
EAP-205 2-Mar-90 3264.66
EAP-205 2-Apr-90 3265
EAP-205 2-May-90 3265.25
EAP-205 5-Jun-90 3265.84
EAP-205 5-Jul-90 3265.83
EAP-205 6-Aug-90 3266.18
EAP-205 6-Sep-90 3266.36
EAP-205 4-Oct-90 3267.37
EAP-205 6-Nov-90 3267.27
EAP-205 5-Dec-90 3267.45
EAP-205 4-Jan-91 3267.64
EAP-205 4-Feb-91 3267.19
EAP-205 5-Mar-91 3267.8
EAP-205 2-Apr-91 3267.51
EAP-205 1-May-91 3267.49
EAP-205 6-Jun-91 3267.96
EAP-205 2-Jul-91 3268.15
EAP-205 5-Aug-91 3268.65
EAP-205 4-Sep-91 3268.54
EAP-205 2-Oct-91 3269.05
EAP-205 1-Nov-91 3270.25
EAP-205 4-Dec-91 3270.44
EAP-205 7-Jan-92 3269.93
EAP-205 5-Feb-92 3269.6
EAP-205 2-Mar-92 3269.55
EAP-205 7-Apr-92 3269.25
EAP-205 30-Apr-92 3269.7
EAP-205 3-Jun-92 3268.81











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-205 6-Jul-92 3268.97
EAP-205 5-Aug-92 3269.1
EAP-205 2-Sep-92 3269.09
EAP-205 1-Oct-92 3268.65
EAP-205 2-Nov-92 3268.69
EAP-205 2-Dec-92 3268.62
EAP-205 6-Jan-93 3268.51
EAP-205 3-Feb-93 3267.77
EAP-205 1-Mar-93 3268.2
EAP-205 2-Apr-93 3268.56
EAP-205 4-May-93 3269.41
EAP-205 4-Jun-93 3268.04
EAP-205 2-Jul-93 3267.88
EAP-205 3-Aug-93 3268.06
EAP-205 8-Sep-93 3268.91
EAP-205 4-Oct-93 3268.9
EAP-205 4-Nov-93 3268.94
EAP-205 6-Dec-93 3269.42
EAP-205 6-Jan-94 3268.57
EAP-205 8-Mar-94 3267.6
EAP-205 5-Apr-94 3268.37
EAP-205 2-May-94 3268.67
EAP-205 31-May-94 3269.05
EAP-205 12-Jul-94 3269.07
EAP-205 3-Aug-94 3268.83
EAP-205 8-Sep-94 3269.37
EAP-205 3-Oct-94 3269.3
EAP-205 7-Nov-94 3269.96
EAP-205 8-Dec-94 3269.07
EAP-205 9-Jan-95 3269.09
EAP-205 1-Mar-95 3268.21
EAP-205 10-Apr-95 3268.7
EAP-205 4-May-95 3270.23
EAP-205 5-Jun-95 3270.01
EAP-205 3-Jul-95 3270.1
EAP-205 1-Aug-95 3269.75
EAP-205 1-Sep-95 3269.61
EAP-205 3-Oct-95 3269.64
EAP-205 9-Nov-95 3271.19
EAP-205 4-Dec-95 3272.23
EAP-205 2-Jan-96 3217.13
EAP-205 31-Jan-96 3262.95
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EAP-205 7-Mar-96 3263.19
EAP-205 2-May-96 3265.44
EAP-205 4-Jun-96 3265.89
EAP-205 8-Jul-96 3265.95
EAP-205 6-Aug-96 3266.97
EAP-205 9-Sep-96 3267.5
EAP-205 2-Oct-96 3227.6
EAP-205 7-Nov-96 3222.15
EAP-205 3-Dec-96 3224.3
EAP-205 14-Oct-97
EAP-205 10-Jan-01 3218.47
EAP-205 23-Jan-01 3214.37
EAP-205 16-Feb-01 3214.37
EAP-205 1-Mar-01 3257.32
EAP-205 15-Mar-01 3214.37
EAP-205 29-Mar-01 3214.37
EAP-205 14-Apr-01 3214.37
EAP-205 19-Apr-01 3218.37
EAP-205 10-May-01 3257.78
EAP-205 25-May-01 3258.85
EAP-205 10-Jun-01 3259.66
EAP-205 24-Jun-01 3259.07
EAP-205 13-Jul-01 3259.75
EAP-205 1-Aug-01 3260.26
EAP-205 23-Aug-01 3260.07
EAP-205 6-Sep-01 3260.96
EAP-205 11-Oct-01 3220.55
EAP-205 2-Nov-01 3216.47
EAP-205 9-Nov-01 3261.37
EAP-205 16-Nov-01 3234.87
EAP-205 28-Nov-01 3242.57
EAP-205 20-Dec-01 3224.22
EAP-205 3-Jan-02 3223.65
EAP-205 9-Jan-02 3236.19
EAP-205 15-Jan-02 3241.35
EAP-205 22-Jan-02 3231.01
EAP-205 30-Jan-02 3230.26
EAP-205 4-Feb-02 3239.85
EAP-205 13-Feb-02 3220.51
EAP-205 20-Feb-02 3234.77
EAP-205 27-Feb-02 3238.59
EAP-205 12-Mar-02 3223.37
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EAP-205 24-Mar-02 3238.27
EAP-205 31-Mar-02 3241.67
EAP-205 6-Apr-02 3236.57
EAP-205 13-Apr-02 3223.87
EAP-205 21-Apr-02 3236.39
EAP-205 28-Apr-02 3242.71
EAP-205 4-May-02 3225.33
EAP-205 10-May-02 3223.46
EAP-205 19-May-02 3222.81
EAP-205 25-May-02 3222.21
EAP-205 3-Jun-02 3236.13
EAP-205 8-Jun-02 3236.77
EAP-205 15-Jun-02 3231.51
EAP-205 21-Jun-02 3232.27
EAP-205 30-Jun-02 3242.12
EAP-205 6-Jul-02 3223.9
EAP-205 14-Jul-02 3242.08
EAP-205 21-Jul-02 3240.72
EAP-205 27-Jul-02 3231.66
EAP-205 3-Aug-02 3236.72
EAP-205 11-Aug-02 3240.67
EAP-205 18-Aug-02 3222.96
EAP-205 25-Aug-02 3234.77
EAP-205 1-Sep-02 3229.57
EAP-205 29-Sep-02 3241.77
EAP-205 12-Oct-02 3239.44
EAP-205 27-Oct-02 3240.73
EAP-205 2-Nov-02 3241.17
EAP-205 17-Nov-02 3226.26
EAP-205 30-Nov-02 3238.77
EAP-205 14-Dec-02 3238.6
EAP-205 27-Dec-02 3228.8
EAP-205 12-Jan-03 3240.47
EAP-205 9-Feb-03 3237.12
EAP-205 1-Mar-03 3236.37
EAP-205 20-Apr-03 3231.06
EAP-205 26-Apr-03 3223.94
EAP-205 1-May-03 3233.03
EAP-205 9-May-03 3238.04
EAP-205 17-May-03 3220.85
EAP-205 24-May-03 3240.52
EAP-205 31-May-03 3234.02
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EAP-205 5-Jun-03 3224.49
EAP-205 16-Jun-03 3225.56
EAP-205 21-Jun-03 3225.64
EAP-205 30-Jun-03 3221.58
EAP-205 7-Jul-03 3219.02
EAP-205 16-Jul-03 3225
EAP-205 21-Jul-03 3238.99
EAP-205 28-Jul-03 3224.72
EAP-205 6-Aug-03 3218.92
EAP-205 17-Aug-03 3230.34
EAP-205 30-Aug-03 3218.12
EAP-205 6-Sep-03 3221.09
EAP-205 20-Sep-03 3224.76
EAP-205 4-Oct-03 3220.87
EAP-205 11-Oct-03 3224.97
EAP-205 25-Oct-03 3235.72
EAP-205 3-Nov-03 3238.84
EAP-205 15-Nov-03 3220.51
EAP-205 12-Dec-03 3222.06
EAP-205 4-Feb-04 3217.61
EAP-205 21-Feb-04 3227.58
EAP-205 8-Mar-04 3219.31
EAP-205 16-Mar-04 3229.87
EAP-205 23-Mar-04 3223.22
EAP-205 31-Mar-04 3237.97
EAP-205 7-Apr-04 3217.74
EAP-205 14-Apr-04 3226.92
EAP-205 29-Apr-04 3218.37
EAP-205 11-May-04 3220.57
EAP-205 26-May-04 3236.92
EAP-205 7-Jun-04 3220.7
EAP-205 21-Jun-04 3225.91
EAP-205 6-Jul-04 3229.2
EAP-205 24-Jul-04 3226.77
EAP-205 5-Aug-04 3224.12
EAP-205 21-Aug-04 3234.42
EAP-205 1-Sep-04 3234.22
EAP-205 21-Sep-04 3231.02
EAP-205 7-Oct-04 3223.19
EAP-205 23-Oct-04 3228.87
EAP-205 8-Nov-04 3237.37
EAP-205 24-Nov-04 3218.47











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-205 10-Dec-04 3225.67
EAP-205 24-Dec-04 3234.52
EAP-205 10-Jan-05 3236.92
EAP-205 25-Jan-05 3237.37
EAP-205 4-Feb-05 3236.57
EAP-205 25-Feb-05 3222.25
EAP-205 30-Mar-05 3235.87
EAP-205 14-Apr-05 3218.36
EAP-205 18-May-05 3235.98
EAP-205 30-Jun-05 3227.87
EAP-205 20-Jul-05 3221.32
EAP-205 25-Aug-05 3215.59
EAP-205 12-Sep-05 3216.77
EAP-205 7-Oct-05 3217.86
EAP-205 11-Nov-05 3221.52
EAP-205 28-Dec-05 3232.12
EAP-205 18-Jan-06 3217.22
EAP-205 25-Jan-06 3230.19
EAP-205 31-Jan-06 3234.13
EAP-205 8-Feb-06 3227.41
EAP-205 16-Feb-06 3224.49
EAP-205 27-Feb-06 3217.05
EAP-205 6-Mar-06 3227.11
EAP-205 14-Mar-06 3231.19
EAP-205 20-Mar-06 3236.7
EAP-205 27-Mar-06 3236.7
EAP-205 25-Apr-06 3229.67
EAP-205 9-Jun-06 3235.78
EAP-205 23-Jun-06 3235.29
EAP-205 18-Jul-06 3219.02
EAP-205 15-Aug-06 3228.29
EAP-205 14-Sep-06 3234.76
EAP-205 10-Oct-06 3231.35
EAP-205 3-Nov-06 3223.57
EAP-205 13-Nov-06 3216.14
EAP-205 22-Nov-06 3216.14
EAP-205 7-Dec-06 3217.19
EAP-205 12-Dec-06 3218.54
EAP-205 19-Dec-06 3220.48
EAP-205 29-Dec-06 3221.23
EAP-205 3-Jan-07 3221.77
EAP-205 8-Jan-07 3221.78
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EAP-205 17-Jan-07 3216.69
EAP-205 1-Feb-07 3220.33
EAP-205 14-Feb-07 3220.23
EAP-205 28-Feb-07 3217.02
EAP-205 2-Mar-07 3220.03
EAP-205 6-Mar-07 3218.40
EAP-205 15-Mar-07 3217.56
EAP-205 10-Apr-07 3219.95
EAP-205 24-Apr-07 3217.73
EAP-205 30-Apr-07 3217.23
EAP-205 3-May-07 3221.45
EAP-205 11-May-07 3217.26
EAP-205 25-May-07 3220.84
EAP-205 30-May-07 3218.43
EAP-205 8-Jun-07 3219.02
EAP-205 19-Jun-07 3218.23
EAP-205 26-Jun-07 3220.62
EAP-205 9-Jul-07 3251.42
EAP-205 24-Jul-07 3220.44
EAP-205 30-Jul-07 3219.16
EAP-205 13-Aug-07 3216.19
EAP-205 20-Aug-07 3216.41
EAP-205 28-Aug-07 3220.34
EAP-205 5-Sep-07 3221.34
EAP-205 18-Sep-07 3221.36
EAP-205 27-Sep-07 3220.62
EAP-205 3-Oct-07 3228.10
EAP-205 8-Oct-07 3216.45
EAP-205 17-Oct-07 3216.37
EAP-205 1-Nov-07 3216.29
EAP-205 12-Nov-07 3216.16
EAP-205 26-Nov-07 3216.13
EAP-205 10-Dec-07 3217.89
EAP-205 16-Dec-07 3216.15
EAP-205 20-Dec-07 3217.91
EAP-205 11-Jan-08 3217.75
EAP-205 23-Jan-08 3217.20
EAP-205 30-Jan-08 3216.16
EAP-205 14-Feb-08 3216.15
EAP-205 20-Feb-08 3217.77
EAP-205 26-Feb-08 3216.38
EAP-205 13-Mar-08 3216.16



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-205 23-Mar-08 3217.26
EAP-205 27-Mar-08 3217.72
EAP-205 8-Apr-08 3217.56
EAP-205 16-Apr-08 3227.43
EAP-205 24-Apr-08 3245.43
EAP-205 14-May-08 3247.75
EAP-205 19-May-08 3217.50
EAP-205 27-May-08 3221.81
EAP-205 3-Jun-08 3219.76
EAP-205 21-Jun-08 3226.79
EAP-205 27-Jun-08 3245.54
EAP-205 14-Jul-08 3249.26
EAP-205 25-Jul-08 3216.35
EAP-205 30-Jul-08 3218.37
EAP-205 20-Aug-08 3255.53
EAP-205 26-Aug-08 3255.67
EAP-205 18-Sep-08 3253.95
EAP-205 30-Sep-08 3253.24
EAP-205 15-Oct-08 3253.56
EAP-205 24-Oct-08 3230.18
EAP-205 29-Oct-08 3224.20
EAP-205 5-Nov-08 3229.31
EAP-205 17-Nov-08 3224.95
EAP-205 20-Nov-08 3226.99
EAP-205 18-Dec-08 3216.97
EAP-205 28-Dec-08 3217.39
EAP-205 5-Jan-09 3216.25
EAP-205 19-Jan-09 3217.20
EAP-205 28-Jan-09 3216.28
EAP-205 9-Feb-09 3220.25
EAP-205 16-Feb-09 3225.96
EAP-205 14-Mar-09 3235.60
EAP-205 20-Mar-09 3228.01
EAP-205 28-Mar-09 3229.37
EAP-205 13-Apr-09 3227.93
EAP-205 23-Apr-09 3217.45
EAP-205 24-Apr-09 3217.08
EAP-205 26-Apr-09 3217.48
EAP-205 27-Apr-09 3216.30
EAP-205 17-May-09 3216.30
EAP-205 24-May-09 3217.08
EAP-205 29-May-09 3217.06
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EAP-205 7-Jun-09 3217.82
EAP-205 18-Jun-09 3217.44
EAP-205 26-Jun-09 3216.28
EAP-205 17-Jul-09 3254.89
EAP-205 26-Jul-09 3217.81
EAP-205 29-Jul-09 3232.53
EAP-205 20-Aug-09 3255.24
EAP-205 25-Aug-09 3255.41
EAP-205 31-Aug-09 3217.80
EAP-205 10-Sep-09 3220.06
EAP-205 17-Sep-09 3220.11
EAP-205 24-Sep-09 3225.22
EAP-205 29-Sep-09 3221.86
EAP-205 15-Oct-09 3216.27
EAP-205 27-Oct-09 3219.62
EAP-205 29-Oct-09 3218.82
EAP-205 3-Nov-09 3216.24
EAP-205 12-Nov-09 3225.97
EAP-205 23-Nov-09 3216.32
EAP-205 3-Dec-09 3216.33
EAP-205 23-Dec-09 3223.56
EAP-205 29-Dec-09 3216.21
EAP-205 9-Jan-10 3216.21
EAP-205 20-Jan-10 3217.22
EAP-205 26-Jan-10 3216.20
EAP-205 3-Feb-10 3216.54
EAP-205 17-Feb-10 3216.22
EAP-205 11-Mar-10 3217.04
EAP-205 22-Mar-10 3217.69
EAP-205 26-Mar-10 3217.78
EAP-205 7-Apr-10 3216.81
EAP-205 21-Apr-10 3219.76
EAP-205 27-Apr-10 3224.15
EAP-205 11-May-10 3216.34
EAP-205 18-May-10 3216.30
EAP-205 27-May-10 3216.61
EAP-205 15-Jun-10 3217.28
EAP-205 22-Jun-10 3217.52
EAP-205 28-Jun-10 3217.38
EAP-205 15-Jul-10 3215.33
EAP-205 20-Jul-10 3216.53
EAP-205 28-Jul-10 3217.31
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EAP-205 5-Aug-10 3241.93
EAP-205 12-Aug-10 3228.46
EAP-205 26-Aug-10 3217.06
EAP-205 3-Sep-10 3217.01
EAP-205 17-Sep-10 3216.29
EAP-205 27-Sep-10 3215.33
EAP-205 5-Oct-10 3216.92
EAP-205 18-Oct-10 3243.18
EAP-205 26-Oct-10 3216.95
EAP-205 10-Nov-10 3216.94
EAP-205 15-Nov-10 3216.26
EAP-205 23-Nov-10 3216.32
EAP-205 9-Dec-10 3216.34
EAP-205 16-Dec-10 3216.95
EAP-205 29-Dec-10 3217.31
EAP-205 7-Jan-11 3218.04
EAP-205 21-Jan-11 3217.60
EAP-205 27-Jan-11 3217.24
EAP-205 21-Feb-11 3217.12
EAP-205 23-Feb-11 3217.32
EAP-205 27-Feb-11 3216.51
EAP-205 3-Mar-11 3216.33
EAP-205 16-Mar-11 3216.27
EAP-205 27-Mar-11 3216.32
EAP-205 11-Apr-11 3218.08
EAP-205 20-Apr-11 3217.31
EAP-205 28-Apr-11 3217.05
EAP-205 4-May-11 3217.73
EAP-205 25-May-11 3216.81
EAP-205 29-May-11 3216.94
EAP-205 13-Jun-11 3217.40
EAP-205 19-Jun-11 3217.39
EAP-205 21-Jun-11 3217.57
EAP-205 21-Jul-11 3250.12
EAP-205 25-Jul-11 3253.34
EAP-205 27-Jul-11 3244.29
EAP-205 9-Aug-11 3217.69
EAP-205 27-Aug-11 3217.67
EAP-205 31-Aug-11 3217.65
EAP-205 14-Sep-11 3227.79
EAP-205 21-Sep-11 3216.99
EAP-205 28-Sep-11 3217.01
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EAP-205 11-Oct-11 3216.81
EAP-205 29-Oct-11 3217.06
EAP-205 17-Nov-11 3216.22
EAP-205 23-Nov-11 3217.07
EAP-205 30-Nov-11 3217.16
EAP-205 7-Dec-11 3217.07
EAP-205 15-Dec-11 3217.12
EAP-205 30-Dec-11 3217.07
EAP-205 11-Jan-12 3225.84
EAP-205 23-Jan-12 3217.55
EAP-205 28-Jan-12 3217.16
EAP-205 7-Feb-12 3217.15
EAP-205 24-Feb-12 3217.19
EAP-205 28-Feb-12 3217.38
EAP-205 23-Mar-12 3218.58
EAP-205 27-Mar-12 3218.66
EAP-205 30-Mar-12 3218.54
EAP-205 11-Apr-12 3218.67
EAP-205 24-Apr-12 3218.27
EAP-205 29-Apr-12 3218.89
EAP-205 21-May-12 3218.27
EAP-205 27-May-12 3218.29
EAP-205 31-May-12 3218.37
EAP-205 11-Jun-12 3218.29
EAP-205 24-Jun-12 3216.79
EAP-205 30-Jun-12 3233.86
EAP-205 6-Jul-12 3216.61
EAP-205 11-Jul-12 3216.95
EAP-205 29-Jul-12 3216.76
EAP-205 20-Aug-12 3216.98
EAP-205 24-Aug-12 3217.02
EAP-205 29-Aug-12 3216.99
EAP-205 6-Sep-12 3217.01
EAP-205 20-Sep-12 3217.04
EAP-205 26-Sep-12 3217.03
EAP-205 23-Oct-12 3217.06
EAP-205 26-Oct-12 3217.04
EAP-205 30-Oct-12 3217.05
EAP-205 14-Nov-12 3217.16
EAP-205 26-Nov-12 3217.01
EAP-205 29-Nov-12 3216.97
EAP-205 17-Dec-12 3217.03



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-205 20-Dec-12 3216.29
EAP-205 26-Dec-12 3217.79
EAP-205 15-Jan-13 3218.13
EAP-205 24-Jan-13 3218.11
EAP-205 29-Jan-13 3218.12
EAP-205 7-Feb-13 3218.15
EAP-205 25-Feb-13 3218.14
EAP-205 27-Feb-13 3218.12
EAP-205 12-Mar-13 3218.11
EAP-205 27-Mar-13 3218.11
EAP-205 30-Mar-13 3218.12
EAP-205 18-Apr-13 3218.09
EAP-205 23-Apr-13 3218.08
EAP-205 29-Apr-13 3218.28
EAP-205 14-May-13 3218.65
EAP-205 21-May-13 3218.62
EAP-205 6-Jun-13 3218.61
EAP-205 19-Jun-13 3218.99
EAP-205 27-Jun-13 3218.10
EAP-205 24-Jul-13 3218.12
EAP-205 26-Jul-13 3218.11
EAP-205 31-Jul-13 3218.09
EAP-205 19-Aug-13 3218.11
EAP-205 27-Aug-13 3218.11
EAP-205 31-Aug-13 3218.08
EAP-205 20-Sep-13 3218.08
EAP-205 30-Sep-13 3218.14
EAP-205 24-Oct-13 3218.15
EAP-205 29-Oct-13 3224.66
EAP-205 21-Nov-13 3224.62
EAP-205 29-Nov-13 3224.67
EAP-205 29-Dec-13 3224.65
EAP-205 31-Dec-13 3224.63
EAP-205 8-Jan-14 3224.63
EAP-205 13-Feb-14 3224.58
EAP-205 26-Feb-14 3224.60
EAP-205 20-Mar-14 3219.64
EAP-205 17-Jun-14 3218.48
EAP-205 16-Jul-14 3216.23
EAP-205 30-Jul-14 3218.44
EAP-205 25-Aug-14 3218.42
EAP-205 23-Sep-14 3218.40
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EAP-205 30-Sep-14 3218.46
EAP-205 23-Oct-14 3218.42
EAP-205 28-Oct-14 3218.45
EAP-205 25-Nov-14 3218.42
EAP-205 30-Nov-14 3218.43
EAP-205 19-Dec-14 3218.42
EAP-205 13-Jan-15 3216.91
EAP-205 28-Jan-15 3216.93
EAP-205 17-Feb-15 3216.96
EAP-205 24-Mar-15 3216.97
EAP-205 30-Mar-15 3216.97
EAP-205 21-Apr-15 3216.98
EAP-205 28-Apr-15 3216.96
EAP-205 28-May-15 3217.01
EAP-205 12-Jun-15 3217.07
EAP-205 30-Jun-15 3217.05
EAP-205 13-Jul-15 3217.01
EAP-205 28-Jul-15 3217.07
EAP-205 12-Aug-15 3220.92
EAP-205 20-Aug-15 3217.73
EAP-205 25-Aug-15 3218.23
EAP-205 1-Sep-15 3218.26
EAP-205 10-Sep-15 3255.61
EAP-205 28-Sep-15 3257.82
EAP-205 5-Oct-15 3258.23
EAP-205 20-Oct-15 3216.70
EAP-205 2-Nov-15 3217.53
EAP-205 10-Nov-15 3218.07
EAP-205 17-Nov-15 3217.83
EAP-205 10-Dec-15 3220.59
EAP-205 16-Dec-15 3217.37
EAP-205 30-Dec-15 3217.38
EAP-208 1-Aug-76 3249.03
EAP-208 1-Oct-76 3249.93
EAP-208 1-Nov-76 3249.93
EAP-208 1-Jan-77 3250.13
EAP-208 1-Feb-77 3249.73
EAP-208 1-Mar-77 3250.13
EAP-208 1-Apr-77 3250.33
EAP-208 1-May-77 3250.33
EAP-208 1-Jun-77 3250.43
EAP-208 1-Jul-77 3250.43
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EAP-208 1-Aug-77 3250.43
EAP-208 1-Sep-77 3250.53
EAP-208 1-Oct-77 3250.83
EAP-208 1-May-78 3250.83
EAP-208 1-Jul-78 3252.73
EAP-208 1-Aug-78 3256.03
EAP-208 1-Sep-78 3255.53
EAP-208 1-Oct-78 3262.83
EAP-208 1-Dec-78 3265.53
EAP-208 1-Jan-79 3267.63
EAP-208 1-Feb-79 3267.13
EAP-208 1-Mar-79 3268.03
EAP-208 1-Apr-79 3267.93
EAP-208 1-Jun-79 3267.33
EAP-208 1-Jul-79 3267.13
EAP-208 1-Aug-79 3274.93
EAP-208 1-Sep-79 3275.93
EAP-208 1-Nov-79 3276.83
EAP-208 1-Dec-79 3277.33
EAP-208 1-Jan-80 3276.83
EAP-208 1-Feb-80 3276.63
EAP-208 1-Mar-80 3276.33
EAP-208 1-Apr-80 3276.53
EAP-208 1-May-80 3275.43
EAP-208 1-Jun-80 3278.43
EAP-208 1-Jul-80 3279.63
EAP-208 1-Aug-80 3281.63
EAP-208 1-Sep-80 3283.93
EAP-208 1-Oct-80 3283.73
EAP-208 1-Nov-80 3283.43
EAP-208 1-Dec-80 3283.43
EAP-208 1-Jan-81 3283.23
EAP-208 1-Feb-81 3281.93
EAP-208 1-Mar-81 3281.23
EAP-208 1-Apr-81 3280.23
EAP-208 1-Jun-81 3280.13
EAP-208 1-Jul-81 3277.53
EAP-208 1-Jul-81 3279.23
EAP-208 1-Sep-81 3278.83
EAP-208 1-Oct-81 3278.93
EAP-208 1-Nov-81 3278.83
EAP-208 1-Dec-81 3278.23
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EAP-208 1-Jan-82 3277.73
EAP-208 1-Feb-82 3277.73
EAP-208 1-Mar-82 3277.33
EAP-208 1-Apr-82 3277.63
EAP-208 1-May-82 3277.13
EAP-208 1-Jun-82 3277.53
EAP-208 1-Jul-82 3277.23
EAP-208 1-Aug-82 3277.03
EAP-208 1-Sep-82 3276.83
EAP-208 1-Oct-82 3276.93
EAP-208 1-Nov-82 3277.33
EAP-208 1-Dec-82 3276.33
EAP-208 1-Jan-83 3276.93
EAP-208 1-Feb-83 3276.83
EAP-208 1-Mar-83 3276.73
EAP-208 1-Apr-83 3276.73
EAP-208 1-May-83 3276.93
EAP-208 1-Jun-83 3276.93
EAP-208 1-Jul-83 3278.83
EAP-208 1-Aug-83 3281.83
EAP-208 1-Sep-83 3283.63
EAP-208 1-Oct-83 3284.03
EAP-208 1-Nov-83 3284.13
EAP-208 1-Dec-83 3284.01
EAP-208 1-Jan-84 3283.6
EAP-208 1-Feb-84 3283.3
EAP-208 1-Mar-84 3283.45
EAP-208 1-Apr-84 3283.14
EAP-208 1-May-84 3284.55
EAP-208 1-Jun-84 3285.89
EAP-208 1-Aug-84 3286.97
EAP-208 1-Sep-84 3287.38
EAP-208 1-Oct-84 3288.33
EAP-208 1-Nov-84 3287.62
EAP-208 1-Dec-84 3287.1
EAP-208 1-Jan-85 3286.69
EAP-208 1-Feb-85 3286.36
EAP-208 1-Mar-85 3285.9
EAP-208 1-Apr-85 3285.94
EAP-208 1-May-85 3285.88
EAP-208 1-Jun-85 3287.25
EAP-208 1-Jul-85 3288.49
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EAP-208 1-Aug-85 3289.38
EAP-208 1-Sep-85 3290.31
EAP-208 1-Oct-85 3285.1
EAP-208 1-Nov-85 3290.41
EAP-208 1-Dec-85 3289.74
EAP-208 6-Jan-86 3289.33
EAP-208 6-Feb-86 3288.76
EAP-208 3-Mar-86 3288.32
EAP-208 3-Apr-86 3288.19
EAP-208 2-May-86 3288.13
EAP-208 4-Jun-86 3288.68
EAP-208 2-Jul-86 3289.03
EAP-208 4-Aug-86 3289.18
EAP-208 2-Sep-86 3289.3
EAP-208 8-Oct-86 3289.13
EAP-208 5-Nov-86 3289.75
EAP-208 1-Dec-86 3289.38
EAP-208 5-Jan-87 3289.25
EAP-208 2-Feb-87 3288.83
EAP-208 3-Mar-87 3288.51
EAP-208 7-Apr-87 3288.4
EAP-208 5-May-87 3288.15
EAP-208 2-Jun-87 3288.62
EAP-208 8-Jul-87 3289.31
EAP-208 6-Aug-87 3289.44
EAP-208 3-Sep-87 3289.94
EAP-208 2-Oct-87 3289.94
EAP-208 3-Nov-87 3290.23
EAP-208 7-Dec-87 3290.34
EAP-208 5-Jan-88 3289.81
EAP-208 1-Feb-88 3289.57
EAP-208 2-Mar-88 3289.35
EAP-208 5-Apr-88 3289.2
EAP-208 11-May-88 3289
EAP-208 8-Jun-88 3289.13
EAP-208 5-Jul-88 3289.08
EAP-208 5-Aug-88 3288.88
EAP-208 2-Sep-88 3288.41
EAP-208 3-Oct-88 3288.41
EAP-208 2-Nov-88 3288.13
EAP-208 7-Dec-88 3287.73
EAP-208 6-Jan-89 3288.28
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EAP-208 14-Feb-89 3287.81
EAP-208 10-Mar-89 3287.62
EAP-208 5-Apr-89 3288.3
EAP-208 10-May-89 3287.95
EAP-208 1-Jun-89 3288.12
EAP-208 5-Jul-89 3288.77
EAP-208 2-Aug-89 3288.49
EAP-208 7-Sep-89 3288.6
EAP-208 4-Oct-89 3288.45
EAP-208 10-Nov-89 3287.86
EAP-208 1-Dec-89 3288.22
EAP-208 4-Jan-90 3288.19
EAP-208 6-Feb-90 3288.02
EAP-208 2-Mar-90 3287.92
EAP-208 2-Apr-90 3287.92
EAP-208 2-May-90 3287.93
EAP-208 5-Jun-90 3287.76
EAP-208 5-Jul-90 3287.83
EAP-208 6-Aug-90 3287.77
EAP-208 6-Sep-90 3287.81
EAP-208 4-Oct-90 3287.75
EAP-208 6-Nov-90 3287.4
EAP-208 5-Dec-90 3287.71
EAP-208 4-Jan-91 3287.35
EAP-208 4-Feb-91 3287.81
EAP-208 5-Mar-91 3287.63
EAP-208 2-Apr-91 3287.33
EAP-208 1-May-91 3287.43
EAP-208 6-Jun-91 3287.51
EAP-208 2-Jul-91 3287.97
EAP-208 5-Aug-91 3287.61
EAP-208 4-Sep-91 3287.77
EAP-208 2-Oct-91 3287.77
EAP-208 1-Nov-91 3288.3
EAP-208 4-Dec-91 3288.95
EAP-208 7-Jan-92 3288.96
EAP-208 5-Feb-92 3289.33
EAP-208 2-Mar-92 3289.4
EAP-208 7-Apr-92 3289.2
EAP-208 30-Apr-92 3289.81
EAP-208 3-Jun-92 3289.62
EAP-208 6-Jul-92 3289.75











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-208 5-Aug-92 3290
EAP-208 2-Sep-92 3290.12
EAP-208 1-Oct-92 3290.16
EAP-208 2-Nov-92 3290.39
EAP-208 2-Dec-92 3290.48
EAP-208 6-Jan-93 3290.52
EAP-208 3-Feb-93 3290.18
EAP-208 1-Mar-93 3290.66
EAP-208 2-Apr-93 3291.01
EAP-208 4-May-93 3291.47
EAP-208 4-Jun-93 3291.16
EAP-208 2-Jul-93 3291.18
EAP-208 3-Aug-93 3291.16
EAP-208 8-Sep-93 3291.55
EAP-208 4-Oct-93 3291.48
EAP-208 4-Nov-93 3291.41
EAP-208 6-Dec-93 3291.83
EAP-208 6-Jan-94 3291.76
EAP-208 8-Mar-94 3291.61
EAP-208 5-Apr-94 3291.93
EAP-208 2-May-94 3292.08
EAP-208 31-May-94 3292.13
EAP-208 12-Jul-94 3292.18
EAP-208 3-Aug-94 3292.07
EAP-208 8-Sep-94 3292.1
EAP-208 3-Oct-94 3291.73
EAP-208 7-Nov-94 3292.2
EAP-208 8-Dec-94 3292.13
EAP-208 9-Jan-95 3292.39
EAP-208 1-Mar-95 3292.03
EAP-208 4-May-95 3292.57
EAP-208 5-Jun-95 3293.3
EAP-208 5-Jul-95 3293.01
EAP-208 1-Aug-95 3293.2
EAP-208 1-Sep-95 3293.08
EAP-208 3-Oct-95 3293.21
EAP-208 10-Nov-95 3292.79
EAP-208 4-Dec-95 3293.76
EAP-208 2-Jan-96 3293.47
EAP-208 31-Jan-96 3293.4
EAP-208 7-Mar-96 3292.83
EAP-208 3-Apr-96 3292.97
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EAP-208 2-May-96 3294.06
EAP-208 4-Jun-96 3294.15
EAP-208 8-Jul-96 3293.65
EAP-208 6-Aug-96 3293.55
EAP-208 9-Sep-96 3293.23
EAP-208 2-Oct-96 3292.6
EAP-208 11-Nov-96 3292.52
EAP-208 3-Dec-96 3292.88
EAP-208 2-Jan-97 3292.48
EAP-208 5-Feb-97 3292.65
EAP-208 4-Mar-97 3292.82
EAP-208 2-Apr-97 3292.95
EAP-208 1-May-97 3293.66
EAP-208 3-Jun-97 3293.41
EAP-208 8-Jul-97 3293.87
EAP-208 6-Aug-97 3293.86
EAP-208 2-Sep-97 3293.82
EAP-208 6-Oct-97 3293.7
EAP-208 3-Nov-97 3293.82
EAP-208 8-Dec-97 3293.98
EAP-208 7-Jan-98 3293.41
EAP-208 9-Feb-98 3293.18
EAP-208 6-Mar-98 3293.08
EAP-208 2-Apr-98 3292.97
EAP-208 6-May-98 3292.91
EAP-208 3-Jun-98 3292.63
EAP-208 7-Jul-98 3292.53
EAP-208 3-Aug-98 3292.35
EAP-208 3-Sep-98 3292.55
EAP-208 9-Oct-98 3292.19
EAP-208 10-Nov-98 3292.28
EAP-208 2-Dec-98 3292.28
EAP-208 7-Jan-99 3292.03
EAP-208 3-Feb-99 3291.45
EAP-208 2-Mar-99 3291.73
EAP-208 5-Apr-99 3291.43
EAP-208 26-May-99 3291.78
EAP-208 14-Jul-99 3291.18
EAP-208 2-Aug-99 3290.93
EAP-208 8-Sep-99 3290.98
EAP-208 30-Sep-99 3291.13
EAP-208 2-Dec-99 3290.43
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EAP-208 6-Jan-00 3290.41
EAP-208 2-Feb-00 3290.03
EAP-208 8-Mar-00 3290.28
EAP-208 5-Apr-00 3289.93
EAP-208 25-Apr-00 3290.33
EAP-208 8-Jun-00 3290.03
EAP-208 3-Jul-00 3289.8
EAP-208 7-Aug-00 3289.43
EAP-208 7-Sep-00 3289.5
EAP-208 4-Oct-00 3289.38
EAP-208 3-Nov-00 3289.28
EAP-208 7-Dec-00 3289
EAP-208 3-Jan-01 3288.9
EAP-208 6-Feb-01 3289.13
EAP-208 1-Mar-01 3289.13
EAP-208 2-Apr-01 3288.58
EAP-208 8-May-01 3288.53
EAP-208 11-Jun-01 3288.33
EAP-208 4-Jul-01 3288.25
EAP-208 2-Aug-01 3288.51
EAP-208 5-Sep-01 3287.88
EAP-208 2-Nov-01 3287.88
EAP-208 9-Nov-01 3287.93
EAP-208 16-Nov-01 3234.98
EAP-208 28-Nov-01 3257.58
EAP-208 7-Dec-01 3275.28
EAP-208 20-Dec-01 3243.51
EAP-208 3-Jan-02 3237.88
EAP-208 10-Jan-02 3242.91
EAP-208 15-Jan-02 3242.91
EAP-208 21-Jan-02 3275.33
EAP-208 30-Jan-02 3280.49
EAP-208 4-Feb-02 3283.44
EAP-208 13-Feb-02 3280.54
EAP-208 20-Feb-02 3271.64
EAP-208 27-Feb-02 3270.69
EAP-208 12-Mar-02 3268.39
EAP-208 24-Mar-02 3269.83
EAP-208 31-Mar-02 3269.42
EAP-208 6-Apr-02 3261.25
EAP-208 13-Apr-02 3243.39
EAP-208 28-Apr-02 3250.23
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EAP-208 4-May-02 3272.57
EAP-208 10-May-02 3274.6
EAP-208 19-May-02 3242.29
EAP-208 25-May-02 3244.04
EAP-208 3-Jun-02 3259.73
EAP-208 8-Jun-02 3258.13
EAP-208 15-Jun-02 3244.76
EAP-208 21-Jun-02 3259.83
EAP-208 30-Jun-02 3240.07
EAP-208 6-Jul-02 3264.23
EAP-208 14-Jul-02 3238.39
EAP-208 21-Jul-02 3235.99
EAP-208 27-Jul-02 3273.86
EAP-208 3-Aug-02 3268.53
EAP-208 11-Aug-02 3261.69
EAP-208 18-Aug-02 3272.93
EAP-208 25-Aug-02 3251.73
EAP-208 1-Sep-02 3248.39
EAP-208 29-Sep-02 3234.09
EAP-208 12-Oct-02 3238.33
EAP-208 27-Oct-02 3274.58
EAP-208 2-Nov-02 3247.31
EAP-208 17-Nov-02 3270.93
EAP-208 30-Nov-02 3243.18
EAP-208 14-Dec-02 3239.53
EAP-208 27-Dec-02 3244.44
EAP-208 12-Jan-03 3249.61
EAP-208 9-Feb-03 3269.73
EAP-208 1-Mar-03 3266.73
EAP-208 20-Apr-03 3255.28
EAP-208 26-Apr-03 3262.03
EAP-208 1-May-03 3270.25
EAP-208 9-May-03 3245.48
EAP-208 17-May-03 3264.03
EAP-208 24-May-03 3280.73
EAP-208 31-May-03 3279.18
EAP-208 5-Jun-03 3272.43
EAP-208 16-Jun-03 3271.84
EAP-208 21-Jun-03 3283.75
EAP-208 30-Jun-03 3279.58
EAP-208 7-Jul-03 3277.53
EAP-208 16-Jul-03 3284.1
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EAP-208 21-Jul-03 3282.9
EAP-208 28-Jul-03 3283.82
EAP-208 6-Aug-03 3279.78
EAP-208 17-Aug-03 3283.78
EAP-208 30-Aug-03 3271.1
EAP-208 6-Sep-03 3278.45
EAP-208 20-Sep-03 3278.35
EAP-208 4-Oct-03 3251.73
EAP-208 11-Oct-03 3279.39
EAP-208 25-Oct-03 3244.95
EAP-208 3-Nov-03 3235.43
EAP-208 15-Nov-03 3243.51
EAP-208 12-Dec-03 3239.99
EAP-208 15-Jan-04 3237.38
EAP-208 4-Feb-04 3262.48
EAP-208 21-Feb-04 3270
EAP-208 27-Feb-04 3256.3
EAP-208 16-Mar-04 3267.08
EAP-208 23-Mar-04 3241.18
EAP-208 31-Mar-04 3243.89
EAP-208 7-Apr-04 3270.98
EAP-208 14-Apr-04 3253.38
EAP-208 29-Apr-04 3266.33
EAP-208 11-May-04 3266.53
EAP-208 26-May-04 3272.53
EAP-208 7-Jun-04 3271.03
EAP-208 21-Jun-04 3236.43
EAP-208 6-Jul-04 3269.08
EAP-208 24-Jul-04 3263.03
EAP-208 5-Aug-04 3267.33
EAP-208 21-Aug-04 3251.83
EAP-208 1-Sep-04 3263.03
EAP-208 21-Sep-04 3268.33
EAP-208 7-Oct-04 3253.83
EAP-208 23-Oct-04 3245.43
EAP-208 8-Nov-04 3236.53
EAP-208 24-Nov-04 3236.53
EAP-208 10-Dec-04 3231.83
EAP-208 24-Dec-04 3269.93
EAP-208 10-Jan-05 3235.83
EAP-208 25-Jan-05 3263.48
EAP-208 25-Feb-05 3245.51
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EAP-208 30-Mar-05 3250.42
EAP-208 14-Apr-05 3241.47
EAP-208 18-May-05 3236.88
EAP-208 30-Jun-05 3267.88
EAP-208 20-Jul-05 3266.88
EAP-208 25-Aug-05 3268.78
EAP-208 12-Sep-05 3274.38
EAP-208 7-Oct-05 3283.08
EAP-208 11-Nov-05 3242.11
EAP-208 28-Dec-05 3257.58
EAP-208 18-Jan-06 3266.12
EAP-208 18-Jan-06 3237.329407
EAP-208 25-Jan-06 3252.06
EAP-208 31-Jan-06 3245.02
EAP-208 8-Feb-06 3251.43
EAP-208 16-Feb-06 3264.18
EAP-208 27-Feb-06 3267.32
EAP-208 6-Mar-06 3243.24
EAP-208 14-Mar-06 3265.53
EAP-208 20-Mar-06 3233.88
EAP-208 25-Apr-06 3259.91
EAP-208 12-May-06 3256.2
EAP-208 9-Jun-06 3238.99
EAP-208 23-Jun-06 3230.63
EAP-208 19-Jul-06 3230.62
EAP-208 15-Aug-06 3236.99
EAP-208 14-Sep-06 3248.54
EAP-208 10-Oct-06 3233.49
EAP-208 3-Nov-06 3235.91
EAP-208 13-Nov-06 3252.87
EAP-208 22-Nov-06 3238.52
EAP-208 7-Dec-06 3242.52
EAP-208 12-Dec-06 3260.73
EAP-208 19-Dec-06 3234.53
EAP-208 29-Dec-06 3232.29
EAP-208 3-Jan-07 3238.61
EAP-208 8-Jan-07 3241.46
EAP-208 17-Jan-07 3266.61
EAP-208 1-Feb-07 3269.68
EAP-208 14-Feb-07 3233.83
EAP-208 28-Feb-07 3260.09
EAP-208 2-Mar-07 3253.67
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EAP-208 6-Mar-07 3238.31
EAP-208 8-Mar-07 3238.39
EAP-208 15-Mar-07 3250.47
EAP-208 10-Apr-07 3270.50
EAP-208 24-Apr-07 3275.71
EAP-208 30-Apr-07 3278.18
EAP-208 3-May-07 3280.14
EAP-208 3-May-07 3260.61
EAP-208 3-May-07 3264.62
EAP-208 8-May-07 3237.09
EAP-208 11-May-07 3236.29
EAP-208 25-May-07 3231.99
EAP-208 30-May-07 3235.70
EAP-208 8-Jun-07 3231.89
EAP-208 19-Jun-07 3232.48
EAP-208 26-Jun-07 3232.13
EAP-208 9-Jul-07 3235.24
EAP-208 24-Jul-07 3233.09
EAP-208 30-Jul-07 3231.52
EAP-208 13-Aug-07 3236.90
EAP-208 20-Aug-07 3237.52
EAP-208 28-Aug-07 3267.59
EAP-208 5-Sep-07 3230.99
EAP-208 18-Sep-07 3231.32
EAP-208 27-Sep-07 3234.23
EAP-208 3-Oct-07 3236.13
EAP-208 8-Oct-07 3234.61
EAP-208 17-Oct-07 3234.16
EAP-208 1-Nov-07 3230.58
EAP-208 12-Nov-07 3233.28
EAP-208 26-Nov-07 3242.20
EAP-208 10-Dec-07 3235.21
EAP-208 16-Dec-07 3232.00
EAP-208 20-Dec-07 3230.58
EAP-208 11-Jan-08 3280.45
EAP-208 23-Jan-08 3277.72
EAP-208 30-Jan-08 3280.62
EAP-208 14-Feb-08 3232.17
EAP-208 20-Feb-08 3235.67
EAP-208 26-Feb-08 3235.23
EAP-208 13-Mar-08 3236.18
EAP-208 23-Mar-08 3239.60
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EAP-208 27-Mar-08 3239.20
EAP-208 8-Apr-08 3236.88
EAP-208 16-Apr-08 3237.56
EAP-208 24-Apr-08 3235.03
EAP-208 14-May-08 3235.98
EAP-208 19-May-08 3235.81
EAP-208 27-May-08 3237.90
EAP-208 3-Jun-08 3235.87
EAP-208 21-Jun-08 3236.96
EAP-208 27-Jun-08 3233.04
EAP-208 14-Jul-08 3235.42
EAP-208 25-Jul-08 3235.42
EAP-208 30-Jul-08 3235.34
EAP-208 21-Aug-08 3238.16
EAP-208 26-Aug-08 3231.36
EAP-208 29-Aug-08 3231.01
EAP-208 11-Sep-08 3237.05
EAP-208 18-Sep-08 3236.57
EAP-208 30-Sep-08 3273.89
EAP-208 24-Oct-08 3281.74
EAP-208 29-Oct-08 3281.94
EAP-208 5-Nov-08 3281.96
EAP-208 17-Nov-08 3281.69
EAP-208 20-Nov-08 3281.42
EAP-208 18-Dec-08 3282.23
EAP-208 28-Dec-08 3282.34
EAP-208 5-Jan-09 3265.31
EAP-208 19-Jan-09 3272.15
EAP-208 28-Jan-09 3272.60
EAP-208 29-Jan-09 3281.17
EAP-208 9-Feb-09 3268.45
EAP-208 16-Feb-09 3265.85
EAP-208 3-Mar-09 3282.34
EAP-208 14-Mar-09 3263.18
EAP-208 20-Mar-09 3264.12
EAP-208 28-Mar-09 3241.69
EAP-208 13-Apr-09 3231.50
EAP-208 23-Apr-09 3235.08
EAP-208 27-Apr-09 3231.50
EAP-208 17-May-09 3231.48
EAP-208 24-May-09 3231.48
EAP-208 29-May-09 3231.48
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EAP-208 7-Jun-09 3231.47
EAP-208 18-Jun-09 3231.43
EAP-208 26-Jun-09 3231.47
EAP-208 17-Jul-09 3271.13
EAP-208 26-Jul-09 3281.63
EAP-208 29-Jul-09 3231.47
EAP-208 20-Aug-09 3281.10
EAP-208 25-Aug-09 3276.99
EAP-208 31-Aug-09 3231.47
EAP-208 10-Sep-09 3262.44
EAP-208 17-Sep-09 3232.15
EAP-208 29-Sep-09 3272.22
EAP-208 15-Oct-09 3270.85
EAP-208 27-Oct-09 3231.48
EAP-208 29-Oct-09 3231.32
EAP-208 3-Nov-09 3231.44
EAP-208 12-Nov-09 3231.44
EAP-208 23-Nov-09 3231.44
EAP-208 3-Dec-09 3231.44
EAP-208 23-Dec-09 3231.43
EAP-208 29-Dec-09 3231.42
EAP-208 9-Jan-10 3231.41
EAP-208 20-Jan-10 3231.43
EAP-208 26-Jan-10 3231.42
EAP-208 3-Feb-10 3231.43
EAP-208 17-Feb-10 3264.89
EAP-208 25-Feb-10 3255.49
EAP-208 11-Mar-10 3272.27
EAP-208 23-Mar-10 3276.00
EAP-208 26-Mar-10 3254.77
EAP-208 7-Apr-10 3233.62
EAP-208 21-Apr-10 3231.51
EAP-208 27-Apr-10 3231.48
EAP-208 11-May-10 3231.47
EAP-208 18-May-10 3231.49
EAP-208 27-May-10 3231.50
EAP-208 15-Jun-10 3231.48
EAP-208 22-Jun-10 3231.48
EAP-208 28-Jun-10 3231.48
EAP-208 15-Jul-10 3231.50
EAP-208 20-Jul-10 3231.76
EAP-208 28-Jul-10 3232.05
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EAP-208 5-Aug-10 3232.24
EAP-208 12-Aug-10 3231.59
EAP-208 26-Aug-10 3235.14
EAP-208 3-Sep-10 3250.54
EAP-208 17-Sep-10 3248.68
EAP-208 27-Sep-10 3235.08
EAP-208 5-Oct-10 3231.89
EAP-208 18-Oct-10 3231.46
EAP-208 26-Oct-10 3231.46
EAP-208 10-Nov-10 3231.42
EAP-208 15-Nov-10 3231.43
EAP-208 23-Nov-10 3231.43
EAP-208 9-Dec-10 3253.90
EAP-208 16-Dec-10 3271.62
EAP-208 29-Dec-10 3231.40
EAP-208 7-Jan-11 3231.40
EAP-208 21-Jan-11 3231.47
EAP-208 27-Jan-11 3231.41
EAP-208 21-Feb-11 3231.41
EAP-208 23-Feb-11 3231.41
EAP-208 27-Feb-11 3231.41
EAP-208 3-Mar-11 3231.46
EAP-208 16-Mar-11 3231.40
EAP-208 27-Mar-11 3231.40
EAP-208 11-Apr-11 3231.73
EAP-208 20-Apr-11 3231.41
EAP-208 28-Apr-11 3231.45
EAP-208 4-May-11 3268.86
EAP-208 25-May-11 3265.95
EAP-208 29-May-11 3258.18
EAP-208 13-Jun-11 3231.39
EAP-208 19-Jun-11 3229.96
EAP-208 21-Jun-11 3232.02
EAP-208 21-Jul-11 3231.44
EAP-208 25-Jul-11 3231.42
EAP-208 27-Jul-11 3231.53
EAP-208 9-Aug-11 3235.82
EAP-208 27-Aug-11 3231.45
EAP-208 31-Aug-11 3231.45
EAP-208 14-Sep-11 3231.49
EAP-208 21-Sep-11 3231.69
EAP-208 28-Sep-11 3231.63
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EAP-208 11-Oct-11 3231.40
EAP-208 29-Oct-11 3232.36
EAP-208 17-Nov-11 3231.46
EAP-208 23-Nov-11 3232.35
EAP-208 30-Nov-11 3232.36
EAP-208 7-Dec-11 3232.34
EAP-208 15-Dec-11 3232.38
EAP-208 30-Dec-11 3232.34
EAP-208 11-Jan-12 3232.37
EAP-208 23-Jan-12 3231.44
EAP-208 28-Jan-12 3231.40
EAP-208 7-Feb-12 3231.34
EAP-208 24-Feb-12 3231.45
EAP-208 28-Feb-12 3231.43
EAP-208 23-Mar-12 3231.47
EAP-208 27-Mar-12 3231.49
EAP-208 30-Mar-12 3231.63
EAP-208 11-Apr-12 3231.51
EAP-208 24-Apr-12 3231.43
EAP-208 29-Apr-12 3231.43
EAP-208 21-May-12 3231.54
EAP-208 27-May-12 3231.41
EAP-208 31-May-12 3231.43
EAP-208 11-Jun-12 3231.45
EAP-208 24-Jun-12 3239.50
EAP-208 30-Jun-12 3248.07
EAP-208 6-Jul-12 3270.65
EAP-208 11-Jul-12 3271.63
EAP-208 29-Jul-12 3272.07
EAP-208 20-Aug-12 3232.24
EAP-208 24-Aug-12 3232.26
EAP-208 29-Aug-12 3232.25
EAP-208 6-Sep-12 3232.24
EAP-208 20-Sep-12 3232.02
EAP-208 26-Sep-12 3231.92
EAP-208 23-Oct-12 3232.72
EAP-208 26-Oct-12 3232.67
EAP-208 30-Oct-12 3229.68
EAP-208 14-Nov-12 3232.80
EAP-208 26-Nov-12 3232.74
EAP-208 29-Nov-12 3232.74
EAP-208 17-Dec-12 3232.75



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-208 20-Dec-12 3232.77
EAP-208 26-Dec-12 3232.96
EAP-208 15-Jan-13 3231.92
EAP-208 24-Jan-13 3231.93
EAP-208 29-Jan-13 3231.89
EAP-208 7-Feb-13 3231.87
EAP-208 25-Feb-13 3231.85
EAP-208 27-Feb-13 3231.91
EAP-208 12-Mar-13 3231.87
EAP-208 27-Mar-13 3231.86
EAP-208 30-Mar-13 3231.90
EAP-208 18-Apr-13 3231.83
EAP-208 23-Apr-13 3231.82
EAP-208 29-Apr-13 3231.86
EAP-208 14-May-13 3231.81
EAP-208 21-May-13 3231.78
EAP-208 6-Jun-13 3231.81
EAP-208 19-Jun-13 3231.55
EAP-208 27-Jun-13 3231.90
EAP-208 24-Jul-13 3231.85
EAP-208 26-Jul-13 3231.76
EAP-208 31-Jul-13 3231.95
EAP-208 19-Aug-13 3231.93
EAP-208 28-Aug-13 3231.90
EAP-208 31-Aug-13 3231.69
EAP-208 20-Sep-13 3232.03
EAP-208 30-Sep-13 3232.01
EAP-208 25-Oct-13 3231.96
EAP-208 21-Nov-13 3232.03
EAP-208 29-Nov-13 3231.98
EAP-208 29-Dec-13 3231.96
EAP-208 31-Dec-13 3231.99
EAP-208 8-Jan-14 3231.94
EAP-208 13-Feb-14 3231.92
EAP-208 26-Feb-14 3231.91
EAP-208 20-Mar-14 3231.87
EAP-208 17-Jun-14 3232.03
EAP-208 16-Jul-14 3231.62
EAP-208 30-Jul-14 3232.01
EAP-208 25-Aug-14 3231.99
EAP-208 23-Sep-14 3231.96
EAP-208 30-Sep-14 3231.99
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EAP-208 23-Oct-14 3232.02
EAP-208 28-Oct-14 3231.94
EAP-208 25-Nov-14 3231.96
EAP-208 30-Nov-14 3231.96
EAP-208 19-Dec-14 3231.95
EAP-208 13-Jan-15 3232.20
EAP-208 28-Jan-15 3232.17
EAP-208 17-Feb-15 3232.14
EAP-208 24-Mar-15 3232.18
EAP-208 30-Mar-15 3232.16
EAP-208 21-Apr-15 3232.13
EAP-208 28-Apr-15 3232.11
EAP-208 28-May-15 3231.91
EAP-208 12-Jun-15 3232.17
EAP-208 30-Jun-15 3232.10
EAP-208 13-Jul-15 3232.11
EAP-208 28-Jul-15 3232.08
EAP-208 11-Aug-15 3232.82
EAP-208 20-Aug-15 3282.79
EAP-208 25-Aug-15 3282.36
EAP-208 1-Sep-15 3282.45
EAP-208 10-Sep-15 3231.52
EAP-208 28-Sep-15 3233.16
EAP-208 5-Oct-15 3231.25
EAP-208 20-Oct-15 3232.23
EAP-208 2-Nov-15 3232.95
EAP-208 10-Nov-15 3282.26
EAP-208 10-Dec-15 3282.51
EAP-208 16-Dec-15 3232.02
EAP-208 30-Dec-15 3231.49
EAP-210 6-Jan-86
EAP-210 6-Feb-86
EAP-210 3-Mar-86
EAP-210 3-Apr-86
EAP-210 2-May-86
EAP-210 4-Jun-86
EAP-210 2-Jul-86
EAP-210 4-Aug-86
EAP-210 2-Sep-86
EAP-210 7-Oct-86
EAP-210 5-Nov-86
EAP-210 1-Dec-86
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EAP-210 5-Jan-87
EAP-210 2-Feb-87
EAP-210 3-Mar-87
EAP-210 7-Apr-87
EAP-210 5-May-87
EAP-210 2-Jun-87
EAP-211 6-Jan-86
EAP-211 6-Feb-86
EAP-211 3-Mar-86
EAP-211 14-Apr-86
EAP-211 2-May-86
EAP-211 4-Jun-86
EAP-211 2-Jul-86
EAP-211 4-Aug-86
EAP-211 2-Sep-86
EAP-211 7-Oct-86
EAP-211 5-Nov-86
EAP-211 1-Dec-86
EAP-211 5-Jan-87
EAP-211 2-Feb-87
EAP-211 3-Mar-87
EAP-211 7-Apr-87
EAP-211 5-May-87
EAP-211 2-Jun-87
EAP-211 8-Jul-87
EAP-409 6-Jan-86
EAP-409 6-Feb-86
EAP-409 3-Mar-86
EAP-409 3-Apr-86
EAP-409 2-May-86
EAP-409 4-Jun-86
EAP-409 30-Jun-86
EAP-409 4-Aug-86
EAP-409 2-Sep-86
EAP-409 7-Oct-86
EAP-409 5-Nov-86
EAP-409 1-Dec-86
EAP-409 5-Jan-87
EAP-409 2-Feb-87
EAP-409 3-Mar-87
EAP-409 7-Apr-87
EAP-409 5-May-87
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EAP-409 2-Jun-87
EAP-411 1-Nov-78 3177.5
EAP-411 1-Jan-79 3177.2
EAP-411 1-Feb-79 3178
EAP-411 1-Mar-79 3177.3
EAP-411 1-Apr-79 3177.6
EAP-411 1-May-79 3178.5
EAP-411 1-Jul-79 3178.8
EAP-411 1-Aug-79 3176.2
EAP-411 1-Sep-79 3176.2
EAP-411 1-Nov-79 3176
EAP-411 1-Dec-79 3175.2
EAP-411 1-Jan-80 3175.4
EAP-411 1-Feb-80 3177.2
EAP-411 1-Mar-80 3177.3
EAP-411 1-May-80 3177.4
EAP-411 1-Jun-80 3177.3
EAP-411 1-Jul-80 3177.2
EAP-411 1-Aug-80 3177
EAP-411 1-Sep-80 3176.2
EAP-411 1-Oct-80 3176.7
EAP-411 1-Dec-80 3176.9
EAP-411 1-Jan-81 3176.5
EAP-411 1-Feb-81 3176.9
EAP-411 1-Mar-81 3176.7
EAP-411 1-Apr-81 3177.2
EAP-411 1-May-81 3176.4
EAP-411 1-Jun-81 3176.4
EAP-411 1-Jul-81 3175.9
EAP-411 1-Aug-81 3177.3
EAP-411 1-Sep-81 3176.1
EAP-411 1-Oct-81 3176.4
EAP-411 1-Nov-81 3175.9
EAP-411 1-Dec-81 3176
EAP-411 1-Feb-82 3176
EAP-411 1-Mar-82 3176
EAP-411 1-Apr-82 3176.2
EAP-411 1-May-82 3176.3
EAP-411 1-Jul-82 3175.8
EAP-411 1-Aug-82 3175.9
EAP-411 1-Sep-82 3175.8
EAP-411 1-Nov-82 3175.9
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EAP-411 1-Dec-82 3176.1
EAP-411 1-Jan-83 3175.9
EAP-411 1-Feb-83 3176.1
EAP-411 1-Mar-83 3176.1
EAP-411 1-Apr-83 3176.2
EAP-411 1-May-83 3176.4
EAP-411 1-Jun-83 3174.8
EAP-411 1-Jul-83 3173
EAP-411 1-Aug-83 3171.8
EAP-411 1-Sep-83 3170.9
EAP-411 1-Oct-83 3170.6
EAP-411 1-Nov-83 3170.8
EAP-411 1-Dec-83 3171.3
EAP-411 1-Jan-84 3171.44
EAP-411 1-Feb-84 3171.53
EAP-411 1-Mar-84 3171.62
EAP-411 1-Apr-84 3171.84
EAP-411 1-May-84 3171.91
EAP-411 1-Jun-84 3171.65
EAP-411 1-Jul-84 3171.39
EAP-411 1-Aug-84 3170.9
EAP-411 1-Sep-84 3170.58
EAP-411 1-Oct-84 3170.7
EAP-411 1-Nov-84 3170.71
EAP-411 1-Dec-84 3171.19
EAP-411 1-Jan-85 3171.59
EAP-411 1-Feb-85 3171.85
EAP-411 1-Mar-85 3172.18
EAP-411 1-Apr-85 3172.5
EAP-411 1-May-85 3172.7
EAP-411 1-Jun-85 3171.97
EAP-411 1-Jul-85 3171.76
EAP-411 1-Aug-85 3171.64
EAP-411 1-Sep-85 3171.57
EAP-411 1-Oct-85 3171.34
EAP-411 1-Nov-85 3171.58
EAP-411 1-Dec-85 3171.97
EAP-411 6-Jan-86 3172.27
EAP-411 3-Mar-86 3172.67
EAP-411 3-Apr-86 3172.85
EAP-411 2-May-86 3172.95
EAP-411 4-Jun-86 3172.93
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EAP-411 2-Jul-86 3172.59
EAP-411 4-Aug-86 3172.2
EAP-411 2-Sep-86 3172.2
EAP-411 7-Oct-86 3172.63
EAP-411 5-Nov-86 3172.99
EAP-411 1-Dec-86 3172.61
EAP-411 5-Jan-87 3173.17
EAP-411 2-Feb-87 3173.19
EAP-411 3-Mar-87 3173.21
EAP-411 7-Apr-87 3173.45
EAP-411 5-May-87 3173.3
EAP-411 2-Jun-87 3172.25
EAP-411 8-Jul-87 3172.01
EAP-411 6-Aug-87 3172.14
EAP-411 3-Sep-87 3172.24
EAP-411 2-Oct-87 3172.39
EAP-411 3-Nov-87 3172.5
EAP-411 7-Dec-87 3172.77
EAP-411 5-Jan-88 3172.79
EAP-411 1-Feb-88 3172.79
EAP-411 2-Mar-88 3172.85
EAP-411 5-Apr-88 3173.05
EAP-411 11-May-88 3172.99
EAP-411 8-Jun-88 3172.52
EAP-411 5-Jul-88 3172.15
EAP-411 5-Aug-88 3171.69
EAP-411 2-Sep-88 3171.34
EAP-411 3-Oct-88 3171.34
EAP-411 2-Nov-88 3171.48
EAP-411 7-Dec-88 3171.89
EAP-411 6-Jan-89 3172.28
EAP-411 14-Feb-89 3172.54
EAP-411 10-Mar-89 3172.68
EAP-411 5-Apr-89 3172.96
EAP-411 10-May-89 3171.54
EAP-411 1-Jun-89 3173.07
EAP-411 5-Jul-89 3172.76
EAP-411 2-Aug-89 3173.22
EAP-411 7-Sep-89 3172.74
EAP-411 4-Oct-89 3172.72
EAP-411 10-Nov-89 3172.94
EAP-411 1-Dec-89 3172.85
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EAP-411 4-Jan-90 3173.36
EAP-411 6-Feb-90 3173.65
EAP-411 2-Mar-90 3173.79
EAP-411 2-Apr-90 3174.09
EAP-411 2-May-90 3174.35
EAP-411 5-Jun-90 3174.03
EAP-411 5-Jul-90 3173.83
EAP-411 6-Aug-90 3173.48
EAP-411 6-Sep-90 3173.09
EAP-411 4-Oct-90 3172.65
EAP-411 6-Nov-90 3172.89
EAP-411 5-Dec-90 3173.28
EAP-411 4-Jan-91 3173.86
EAP-411 4-Feb-91 3173.91
EAP-411 5-Mar-91 3174.1
EAP-411 2-Apr-91 3174.21
EAP-411 1-May-91 3174.43
EAP-411 6-Jun-91 3174.31
EAP-411 2-Jul-91 3174.32
EAP-411 5-Aug-91 3174.02
EAP-411 4-Sep-91 3173.51
EAP-411 2-Oct-91 3173.56
EAP-411 1-Nov-91 3173.56
EAP-411 4-Dec-91 3173.53
EAP-411 7-Jan-92 3174.21
EAP-411 5-Feb-92 3174.21
EAP-411 2-Mar-92 3174.44
EAP-411 7-Apr-92 3174.42
EAP-411 1-May-92 3174.22
EAP-411 3-Jun-92 3174.1
EAP-411 6-Jul-92 3174.01
EAP-411 5-Aug-92 3173.92
EAP-411 2-Sep-92 3173.81
EAP-411 1-Oct-92 3173.59
EAP-411 2-Nov-92 3173.47
EAP-411 2-Dec-92 3173.75
EAP-411 6-Jan-93 3173.99
EAP-411 3-Feb-93 3174.13
EAP-411 1-Mar-93 3174.24
EAP-411 2-Apr-93 3174.55
EAP-411 4-May-93 3174.79
EAP-411 4-Jun-93 3174.77
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EAP-411 2-Jul-93 3174.57
EAP-411 3-Aug-93 3174.5
EAP-411 8-Sep-93 3174.52
EAP-411 4-Oct-93 3174.41
EAP-411 4-Nov-93 3174.41
EAP-411 6-Dec-93 3174.53
EAP-411 6-Jan-94 3174.85
EAP-411 8-Mar-94 3174.87
EAP-411 5-Apr-94 3175
EAP-411 2-May-94 3175.35
EAP-411 31-May-94 3175.57
EAP-411 12-Jul-94 3175.47
EAP-411 3-Aug-94 3175.09
EAP-411 8-Sep-94 3174.74
EAP-411 3-Oct-94 3174.16
EAP-411 7-Nov-94 3174.08
EAP-411 7-Dec-94 3174.35
EAP-411 9-Jan-95 3174.62
EAP-411 1-Mar-95 3174.87
EAP-411 4-May-95 3175.05
EAP-411 5-Jun-95 3175.7
EAP-411 3-Jul-95 3175.75
EAP-411 2-Aug-95 3175.73
EAP-411 1-Sep-95 3175.55
EAP-411 3-Oct-95 3175.18
EAP-411 9-Nov-95 3175.1
EAP-411 4-Dec-95 3175.19
EAP-411 2-Jan-96 3175.38
EAP-411 7-Mar-96 3175.37
EAP-411 2-Apr-96 3175.4
EAP-411 9-May-96 3175.85
EAP-411 4-Jun-96 3175.94
EAP-411 8-Jul-96 3176.21
EAP-411 6-Aug-96 3175.69
EAP-411 9-Sep-96 3175.13
EAP-411 2-Oct-96 3174.65
EAP-411 11-Nov-96 3174.56
EAP-411 3-Dec-96 3174.81
EAP-411 2-Jan-97 3175.11
EAP-411 5-Feb-97 3175.28
EAP-411 4-Mar-97 3175.43
EAP-411 2-Apr-97 3175.58
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EAP-411 1-May-97 3175.83
EAP-411 3-Jun-97 3176.35
EAP-411 8-Jul-97 3176.35
EAP-411 6-Aug-97 3176.25
EAP-411 2-Sep-97 3175.85
EAP-411 6-Oct-97 3175.6
EAP-411 3-Nov-97 3175.35
EAP-411 8-Dec-97 3175.73
EAP-411 7-Jan-98 3176.05
EAP-411 9-Feb-98 3176.1
EAP-411 6-Mar-98 3176.2
EAP-411 2-Apr-98 3176.38
EAP-411 6-May-98 3176.52
EAP-411 3-Jun-98 3176.35
EAP-411 7-Jul-98 3176.18
EAP-411 11-Aug-98 3176.12
EAP-411 3-Sep-98 3175.6
EAP-411 9-Oct-98 3175.35
EAP-411 10-Nov-98 3175.22
EAP-411 2-Dec-98 3175.7
EAP-411 7-Jan-99 3175.9
EAP-411 3-Feb-99 3176.07
EAP-411 2-Mar-99 3176.17
EAP-411 5-Apr-99 3176.17
EAP-411 2-Jun-99 3176.38
EAP-411 14-Jul-99 3176.3
EAP-411 2-Aug-99 3176.04
EAP-411 8-Sep-99 3175.6
EAP-411 30-Sep-99 3175.3
EAP-411 2-Dec-99 3175.37
EAP-411 6-Jan-00 3175.1
EAP-411 2-Feb-00 3174.9
EAP-411 8-Mar-00 3174.98
EAP-411 5-Apr-00 3175.06
EAP-411 3-May-00 3175.3
EAP-411 8-Jun-00 3175.35
EAP-411 3-Jul-00 3175.37
EAP-411 7-Aug-00 3175.3
EAP-411 7-Sep-00 3174.9
EAP-411 4-Oct-00 3174.56
EAP-411 3-Nov-00 3174.75
EAP-411 7-Dec-00 3174.77
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EAP-411 3-Jan-01 3175.16
EAP-411 6-Feb-01 3175.25
EAP-411 1-Mar-01 3175.45
EAP-411 2-Apr-01 3175.7
EAP-411 8-May-01 3175.94
EAP-411 11-Jun-01 3175.75
EAP-411 4-Jul-01 3175.7
EAP-411 2-Aug-01 3175.47
EAP-411 5-Sep-01 3175.2
EAP-411 8-Oct-01 3174.9
EAP-411 5-Nov-01 3174.83
EAP-411 4-Dec-01 3174.85
EAP-411 7-Jan-02 3175.03
EAP-411 6-Feb-02 3175.16
EAP-411 7-Mar-02 3175.32
EAP-411 9-Apr-02 3175.57
EAP-411 10-May-02 3175.65
EAP-411 9-Jul-02 3175.98
EAP-411 5-Aug-02 3175.57
EAP-411 10-Sep-02 3175.3
EAP-411 1-Oct-02 3175.04
EAP-411 3-Dec-02 3174.94
EAP-411 7-Jan-03 3174.35
EAP-411 5-Mar-03 3174.47
EAP-411 21-Apr-03 3174.94
EAP-411 7-May-03 3175.04
EAP-411 4-Jun-03 3175.21
EAP-411 7-Jul-03 3175.3
EAP-411 7-Aug-03 3175.16
EAP-411 1-Oct-03 3174.84
EAP-411 2-Dec-03 3174.47
EAP-411 2-Feb-04 3174.7
EAP-411 1-Mar-04 3175.1
EAP-411 5-May-04 3175.27
EAP-411 8-Jul-04 3174.9
EAP-411 5-Aug-04 3174.7
EAP-411 6-Oct-04 3174.4
EAP-411 8-Dec-04 3174.3
EAP-411 10-Jan-05 3174.34
EAP-411 3-Mar-05 3174.3
EAP-411 5-May-05 3174.43
EAP-411 7-Jul-05 3174.76
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EAP-411 1-Aug-05 3175.03
EAP-411 17-Oct-05 3174.8
EAP-411 7-Dec-05 3174.57
EAP-411 10-Jan-06 3174.25
EAP-411 9-Feb-06 3171.45
EAP-411 2-Mar-06 3170.44
EAP-411 6-Apr-06 3169.76
EAP-411 4-May-06 3169.98
EAP-411 4-Jul-06 3169.92
EAP-411 9-Aug-06 3168.87
EAP-411 5-Sep-06 3168.9
EAP-411 6-Oct-06 3168.83
EAP-411 3-Nov-06 3168.65
EAP-411 6-Dec-06 3168.34
EAP-411 3-Jan-07 3168.1
EAP-411 8-Feb-07 3168.44
EAP-411 8-Mar-07 3168.54
EAP-411 3-Apr-07 3168.75
EAP-411 3-May-07 3169.15
EAP-411 5-Jun-07 3169.17
EAP-411 9-Jul-07 3169.35
EAP-411 8-Aug-07 3169.47
EAP-411 3-Sep-07 3169.6
EAP-411 2-Oct-07 3169.5
EAP-411 6-Nov-07 3169.3
EAP-411 3-Dec-07 3169.42
EAP-411 8-Jan-08 3169.4
EAP-411 4-Feb-08 3169.34
EAP-411 1-Mar-08 3169.63
EAP-411 8-Apr-08 3169.49
EAP-411 6-May-08 3169.53
EAP-411 2-Jun-08 3169.73
EAP-411 12-Jul-08 3169.5
EAP-411 5-Aug-08 3169.64
EAP-411 4-Sep-08 3169.69
EAP-411 3-Oct-08 3169.89
EAP-411 8-Oct-08 3169.9
EAP-411 4-Nov-08 3170.16
EAP-411 2-Dec-08 3170.01
EAP-411 8-Jan-09 3170.79
EAP-411 4-Feb-09 3171.02
EAP-411 8-Mar-09 3170.44
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EAP-411 6-Apr-09 3170.49
EAP-411 5-May-09 3170.62
EAP-411 7-Jul-09 3169.26
EAP-411 7-Aug-09 3170.09
EAP-411 1-Sep-09 3170.03
EAP-411 7-Oct-09 3170.16
EAP-411 3-Nov-09 3170.21
EAP-411 1-Dec-09 3169.92
EAP-411 4-Jan-10 3169.92
EAP-411 2-Feb-10 3169.85
EAP-411 3-Mar-10 3169.84
EAP-411 6-Apr-10 3169.71
EAP-411 28-Apr-10 3169.65
EAP-411 4-May-10 3169.21
EAP-411 1-Jun-10 3169.76
EAP-411 6-Jul-10 3169.42
EAP-411 1-Sep-10 3169.56
EAP-411 5-Oct-10 3169.23
EAP-411 2-Nov-10 3169.17
EAP-411 6-Dec-10 3169.79
EAP-411 4-Jan-11 3169.5
EAP-411 7-Mar-11 3169.26
EAP-411 6-Apr-11 3170.54
EAP-411 2-May-11 3170.26
EAP-411 1-Jun-11 3170.95
EAP-411 5-Jul-11 3172.43
EAP-411 1-Aug-11 3173.08
EAP-411 1-Sep-11 3172.78
EAP-411 3-Oct-11 3173.22
EAP-411 7-Nov-11 3171.38
EAP-411 5-Dec-11 3171.45
EAP-411 5-Jan-12
EAP-411 6-Feb-12 3171.53
EAP-411 8-Mar-12 3171.11
EAP-411 4-Apr-12 3171.34
EAP-411 10-May-12 3171.68
EAP-411 7-Jun-12 3171.9
EAP-411 5-Jul-12 3171.61
EAP-411 6-Aug-12 3171.82
EAP-411 3-Sep-12 3171.69
EAP-411 3-Oct-12 3171.17
EAP-411 7-Nov-12 3171.21
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EAP-411 6-Dec-12 3171.39
EAP-411 7-Jan-13 3171.4
EAP-411 4-Feb-13 3171.75
EAP-411 1-Mar-13 3171.74
EAP-411 2-Apr-13 3171.82
EAP-411 1-May-13 3171.4
EAP-411 3-Jun-13 3171.73
EAP-411 8-Jul-13 3172.09
EAP-411 6-Aug-13 3172.34
EAP-411 4-Sep-13 3172.22
EAP-411 1-Oct-13 3172.32
EAP-411 5-Nov-13 3172.66
EAP-411 3-Dec-13 3172.72
EAP-411 7-Jan-14 3172.75
EAP-411 4-Feb-14 3172.58
EAP-411 4-Mar-14 3172.79
EAP-411 2-Apr-14 3173.26
EAP-411 2-May-14 3172.75
EAP-411 3-Jun-14 3174.2
EAP-411 1-Jul-14 3173.06
EAP-411 5-Aug-14 3172.58
EAP-411 7-Oct-14 3172.69
EAP-411 5-Jan-15 3171.9
EAP-411 3-Feb-15 3171.84
EAP-411 3-Mar-15 3172.12
EAP-411 7-Apr-15 3172.32
EAP-411 4-May-15 3172.34
EAP-411 2-Jun-15 3172.05
EAP-411 6-Jul-15 3171.77
EAP-411 5-Aug-15 3171.79
EAP-411 3-Sep-15 3170.77
EAP-411 7-Oct-15 3172
EAP-411 5-Nov-15 3172.04
EAP-411 3-Dec-15 3171.78
EAP-412 6-Jan-86
EAP-412 6-Feb-86
EAP-412 3-Mar-86
EAP-412 3-Apr-86
EAP-412 2-May-86
EAP-412 4-Jun-86
EAP-412 2-Jul-86
EAP-412 4-Aug-86
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EAP-412 2-Sep-86
EAP-412 7-Oct-86
EAP-412 5-Nov-86
EAP-412 1-Dec-86
EAP-412 5-Jan-87
EAP-412 2-Feb-87
EAP-412 3-Mar-87
EAP-412 7-Apr-87
EAP-412 5-May-87
EAP-412 2-Jun-87
EAP-412 8-Jul-87
EAP-412 6-Aug-87
EAP-412 3-Sep-87
EAP-412 2-Oct-87
EAP-413 1-Nov-78 3167.72
EAP-413 1-Jan-79 3171.22
EAP-413 1-Feb-79 3171.92
EAP-413 1-Mar-79 3173.92
EAP-413 1-Apr-79 3174.22
EAP-413 1-May-79 3175.42
EAP-413 1-Jul-79 3172.42
EAP-413 1-Aug-79 3175.62
EAP-413 1-Sep-79 3174.82
EAP-413 1-Nov-79 3174.32
EAP-413 1-Feb-80 3168.62
EAP-413 1-Mar-80 3168.32
EAP-413 1-Apr-80 3168.32
EAP-413 1-May-80 3168.32
EAP-413 1-Jun-80 3168.32
EAP-413 1-Jul-80 3168.12
EAP-413 1-Aug-80 3167.32
EAP-413 1-Sep-80 3165.12
EAP-413 1-Oct-80 3166.22
EAP-413 1-Nov-80 3167.52
EAP-413 1-Dec-80 3168.32
EAP-413 1-Jan-81 3168.12
EAP-413 1-Feb-81 3166.72
EAP-413 1-Mar-81 3166.92
EAP-413 1-Apr-81 3164.72
EAP-413 1-May-81 3166.52
EAP-413 1-Jun-81 3166.32
EAP-413 1-Jul-81 3165.82



Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



EAP-413 1-Aug-81 3166.92
EAP-413 1-Sep-81 3165.82
EAP-413 1-Oct-81 3166.32
EAP-413 1-Nov-81 3165.62
EAP-413 1-Dec-81 3164.92
EAP-413 1-Jan-82 3165.02
EAP-413 1-Feb-82 3165.12
EAP-413 1-Mar-82 3166.12
EAP-413 1-Apr-82 3166.12
EAP-413 1-May-82 3166.32
EAP-413 1-Jul-82 3165.42
EAP-413 1-Aug-82 3166.02
EAP-413 1-Sep-82 3165.82
EAP-413 1-Oct-82 3164.22
EAP-413 1-Nov-82 3164.72
EAP-413 1-Dec-82 3165.12
EAP-413 1-Jan-83 3165.72
EAP-413 1-Feb-83 3166.22
EAP-413 1-Mar-83 3166.32
EAP-413 1-May-83 3166.42
EAP-413 1-Jun-83 3165.32
EAP-413 1-Jul-83 3165.52
EAP-413 1-Aug-83 3165.52
EAP-413 1-Sep-83 3165.42
EAP-413 1-Oct-83 3165.32
EAP-413 1-Nov-83 3165.62
EAP-413 1-Dec-83 3164.82
EAP-413 1-Jan-84 3165.22
EAP-413 1-Feb-84 3165.57
EAP-413 1-Mar-84 3165.53
EAP-413 1-Apr-84 3165.75
EAP-413 1-May-84 3166.07
EAP-413 1-Jun-84 3165.94
EAP-413 1-Jul-84 3166.4
EAP-413 1-Aug-84 3166.02
EAP-413 1-Sep-84 3165.82
EAP-413 1-Oct-84 3165.89
EAP-413 1-Nov-84 3165.65
EAP-413 1-Dec-84 3165.83
EAP-413 1-Jan-85 3166.15
EAP-413 1-Feb-85 3166.23
EAP-413 1-Mar-85 3166.97



Well Name Date
Groundwater Elevation (feet 



amsl)
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EAP-413 1-Apr-85 3167.71
EAP-413 1-May-85 3167.64
EAP-413 1-Jun-85 3167.52
EAP-413 1-Jul-85 3167.27
EAP-413 1-Aug-85 3167.3
EAP-413 1-Sep-85 3167.3
EAP-413 1-Oct-85 3166.97
EAP-413 1-Nov-85 3167.07
EAP-413 1-Dec-85 3167.25
EAP-413 6-Jan-86 3167.45
EAP-413 6-Feb-86 3167.62
EAP-413 3-Mar-86 3167.91
EAP-413 3-Apr-86 3167.77
EAP-413 2-May-86 3167.94
EAP-413 4-Jun-86 3168.39
EAP-413 2-Jul-86 3167.33
EAP-413 4-Aug-86 3167.27
EAP-413 2-Sep-86 3167.27
EAP-413 7-Oct-86 3167.62
EAP-413 5-Nov-86 3167.84
EAP-413 1-Dec-86 3167.72
EAP-413 5-Jan-87 3170.92
EAP-413 2-Feb-87 3171.02
EAP-413 3-Mar-87 3171.38
EAP-413 7-Apr-87 3171.86
EAP-413 5-May-87 3170.65
EAP-413 2-Jun-87 3169.39
EAP-413 8-Jul-87 3168.79
EAP-413 6-Aug-87 3168.69
EAP-413 3-Sep-87 3167.35
EAP-413 2-Oct-87 3169.27
EAP-413 3-Nov-87 3169.1
EAP-413 7-Dec-87 3169.29
EAP-413 5-Jan-88 3169.31
EAP-413 1-Feb-88 3169.35
EAP-413 2-Mar-88 3169.32
EAP-413 5-Apr-88 3169.34
EAP-413 11-May-88 3169.43
EAP-413 8-Jun-88 3168.57
EAP-413 5-Jul-88 3168.66
EAP-413 5-Aug-88 3168.79
EAP-413 2-Sep-88 3168.63



Well Name Date
Groundwater Elevation (feet 



amsl)
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EAP-413 3-Oct-88 3168.63
EAP-413 2-Nov-88 3168.91
EAP-413 7-Dec-88 3167.5
EAP-413 6-Jan-89 3167.07
EAP-413 14-Feb-89 3166.95
EAP-413 10-Mar-89 3166.88
EAP-413 5-Apr-89 3167.03
EAP-413 10-May-89 3167.67
EAP-413 1-Jun-89 3167.05
EAP-413 5-Jul-89 3169.03
EAP-413 2-Aug-89 3167.59
EAP-413 7-Sep-89 3167.07
EAP-413 4-Oct-89 3167.14
EAP-413 10-Nov-89 3167.07
EAP-413 1-Dec-89 3166.85
EAP-413 4-Jan-90 3167.23
EAP-413 6-Feb-90 3167.28
EAP-413 2-Mar-90 3168.9
EAP-413 2-Apr-90 3170.26
EAP-413 2-May-90 3168.77
EAP-413 5-Jun-90 3167.87
EAP-413 5-Jul-90 3167.69
EAP-413 6-Aug-90 3167.6
EAP-413 6-Sep-90 3167.47
EAP-413 4-Oct-90 3167.54
EAP-413 6-Nov-90 3167.61
EAP-413 5-Dec-90 3169.28
EAP-413 4-Jan-91 3171.02
EAP-413 4-Feb-91 3168.17
EAP-413 5-Mar-91 3167.85
EAP-413 2-Apr-91 3167.74
EAP-413 1-May-91 3167.81
EAP-413 6-Jun-91 3167.87
EAP-413 2-Jul-91 3167.85
EAP-413 5-Aug-91 3167.88
EAP-413 4-Sep-91 3167.67
EAP-413 2-Oct-91 3169.45
EAP-413 1-Nov-91 3170.64
EAP-413 4-Dec-91 3171.67
EAP-413 7-Jan-92 3171.54
EAP-413 5-Feb-92 3171.65
EAP-413 2-Mar-92 3168.91











Well Name Date
Groundwater Elevation (feet 



amsl)
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EAP-413 7-Apr-92 3167.82
EAP-413 1-May-92 3167.63
EAP-413 3-Jun-92 3167.89
EAP-413 6-Jul-92 3167.61
EAP-413 5-Aug-92 3167.77
EAP-413 2-Sep-92 3167.61
EAP-413 1-Oct-92 3167.58
EAP-413 2-Nov-92 3167.74
EAP-413 2-Dec-92 3167.79
EAP-413 6-Jan-93 3167.65
EAP-413 3-Feb-93 3167.61
EAP-413 1-Mar-93 3167.78
EAP-413 2-Apr-93 3168.02
EAP-413 4-May-93 3167.96
EAP-413 4-Jun-93 3167.75
EAP-413 2-Jul-93 3168.45
EAP-413 3-Aug-93 3169.98
EAP-413 8-Sep-93 3168.43
EAP-413 4-Oct-93 3170.75
EAP-413 4-Nov-93 3171.66
EAP-413 6-Dec-93 3171.09
EAP-413 6-Jan-94 3169.02
EAP-413 3-Feb-94 3168.68
EAP-413 8-Mar-94 3168.64
EAP-413 5-Apr-94 3168.66
EAP-413 2-May-94 3168.64
EAP-413 31-May-94 3168.52
EAP-413 12-Jul-94 3170.89
EAP-413 3-Aug-94 3168.74
EAP-413 8-Sep-94 3168.21
EAP-413 3-Oct-94 3169.8
EAP-413 7-Nov-94 3168.33
EAP-413 7-Dec-94 3168
EAP-413 9-Jan-95 3168.12
EAP-413 2-Mar-95 3168.12
EAP-413 10-Apr-95 3168.25
EAP-413 9-May-95 3168.44
EAP-413 5-Jun-95 3171.48
EAP-413 3-Jul-95 3170.32
EAP-413 1-Aug-95 3170.58
EAP-413 1-Sep-95 3169.85
EAP-413 3-Oct-95 3169.84



Well Name Date
Groundwater Elevation (feet 



amsl)
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EAP-413 9-Nov-95 3169.72
EAP-413 4-Dec-95 3169.64
EAP-413 2-Jan-96 3169.42
EAP-413 8-Feb-96 3169.29
EAP-413 7-Mar-96 3168.88
EAP-413 2-Apr-96 3169.59
EAP-413 9-May-96 3169.31
EAP-413 4-Jun-96 3171.95
EAP-413 8-Jul-96 3169.33
EAP-413 6-Aug-96 3168.82
EAP-413 9-Sep-96 3168.63
EAP-413 2-Oct-96 3170.57
EAP-413 7-Nov-96 3168.72
EAP-413 3-Dec-96 3168.68
EAP-413 2-Jan-97 3168.62
EAP-413 5-Feb-97 3168.8
EAP-413 4-Mar-97 3168.8
EAP-413 2-Apr-97 3168.62
EAP-413 1-May-97 3168.84
EAP-413 3-Jun-97 3168.74
EAP-413 8-Jul-97 3168.79
EAP-413 6-Aug-97 3168.67
EAP-413 2-Sep-97 3168.4
EAP-413 6-Oct-97 3168.17
EAP-413 3-Nov-97 3168.31
EAP-413 8-Dec-97 3168.62
EAP-413 7-Jan-98 3168.68
EAP-413 9-Feb-98 3168.92
EAP-413 9-Mar-98 3169.02
EAP-413 2-Apr-98 3169.42
EAP-413 6-May-98 3169.54
EAP-413 3-Jun-98 3169.52
EAP-413 7-Jul-98 3169.59
EAP-413 11-Aug-98 3170.04
EAP-413 3-Sep-98 3170.29
EAP-413 29-Sep-98 3171.34
EAP-413 10-Nov-98 3170.29
EAP-413 2-Dec-98 3169.92
EAP-413 7-Jan-99 3169.29
EAP-413 3-Feb-99 3169.02
EAP-413 2-Mar-99 3168.75
EAP-413 5-Apr-99 3168.72



Well Name Date
Groundwater Elevation (feet 



amsl)
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EAP-413 26-May-99 3168.52
EAP-413 14-Jul-99 3168.43
EAP-413 2-Aug-99 3168.24
EAP-413 8-Sep-99 3168.12
EAP-413 30-Sep-99 3167.89
EAP-413 1-Nov-99 3161.34
EAP-413 2-Dec-99 3161.21
EAP-413 6-Jan-00 3160.79
EAP-413 2-Feb-00 3161.09
EAP-413 8-Mar-00 3161.44
EAP-413 4-Apr-00 3161.64
EAP-413 27-Apr-00 3161.62
EAP-413 8-Jun-00 3165.49
EAP-413 3-Jul-00 3162.36
EAP-413 7-Aug-00 3162.92
EAP-413 7-Sep-00 3165.52
EAP-413 4-Oct-00 3166.87
EAP-413 3-Nov-00 3165.3
EAP-413 7-Dec-00 3165.54
EAP-413 3-Jan-01 3165.56
EAP-413 6-Feb-01 3165.69
EAP-413 1-Mar-01 3166.02
EAP-413 2-Apr-01 3166.36
EAP-413 8-May-01 3167.42
EAP-413 11-Jun-01 3163.67
EAP-413 4-Jul-01 3163.59
EAP-413 6-Aug-01 3164.08
EAP-413 5-Sep-01 3163.86
EAP-413 8-Oct-01 3163.77
EAP-413 5-Nov-01 3163.79
EAP-413 4-Dec-01 3163.82
EAP-413 7-Jan-02 3164.24
EAP-413 6-Feb-02 3164.68
EAP-413 7-Mar-02 3164.42
EAP-413 9-Apr-02 3164.72
EAP-413 13-May-02 3165.92
EAP-413 10-Jul-02 3167.77
EAP-413 5-Aug-02 3167.89
EAP-413 10-Sep-02 3167.72
EAP-413 1-Oct-02 3167.7
EAP-413 3-Dec-02 3164.56
EAP-413 7-Jan-03 3164.52



Well Name Date
Groundwater Elevation (feet 



amsl)
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EAP-413 5-Mar-03 3164.49
EAP-413 16-Apr-03 3164.56
EAP-413 7-May-03 3164.59
EAP-413 3-Jun-03 3164.52
EAP-413 7-Jul-03 3164.59
EAP-413 7-Aug-03 3164.64
EAP-413 6-Oct-03 3164.79
EAP-413 2-Dec-03 3165.05
EAP-413 8-Jan-04 3165.22
EAP-413 2-Feb-04 3165.37
EAP-413 1-Mar-04 3167.09
EAP-413 5-May-04 3164.16
EAP-413 1-Jul-04 3164.06
EAP-413 5-Aug-04 3165.02
EAP-413 6-Oct-04 3164.08
EAP-413 8-Dec-04 3163.86
EAP-413 10-Jan-05 3163.79
EAP-413 3-Mar-05 3163.79
EAP-413 7-Jun-05
EAP-413 7-Jul-05 3164.61
EAP-413 1-Aug-05 3164.61
EAP-413 13-Oct-05 3164.79
EAP-413 7-Dec-05 3164.75
EAP-413 10-Jan-06 3165.06
EAP-413 9-Feb-06 3163.87
EAP-413 2-Mar-06 3163.01
EAP-413 13-Apr-06 3162.78
EAP-413 4-May-06 3162.74
EAP-413 10-Jun-06 3162.96
EAP-413 4-Jul-06 3163.02
EAP-413 9-Aug-06 3162.16
EAP-413 13-Sep-06 3161.92
EAP-413 6-Oct-06 3163.19
EAP-413 3-Nov-06 3161.74
EAP-413 6-Dec-06 3161.5
EAP-413 3-Jan-07 3161.69
EAP-413 8-Feb-07 3161.6
EAP-413 8-Mar-07 3162.16
EAP-413 3-Apr-07 3162.19
EAP-413 3-May-07 3162.66
EAP-413 5-Jun-07 3163.26
EAP-413 9-Jul-07 3163.32











Well Name Date
Groundwater Elevation (feet 
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EAP-413 8-Aug-07 3163.19
EAP-413 3-Sep-07 3163.08
EAP-413 14-Oct-07 3162.97
EAP-413 18-Oct-07 3162.92
EAP-413 6-Nov-07 3162.92
EAP-413 4-Dec-07 3162.9
EAP-413 8-Jan-08 3162.89
EAP-413 8-Feb-08 3163.14
EAP-413 1-Mar-08 3162.56
EAP-413 8-Apr-08 3162.71
EAP-413 29-Apr-08 3162.76
EAP-413 2-Jun-08 3163.01
EAP-413 12-Jul-08 3162.92
EAP-413 5-Aug-08 3163.02
EAP-413 4-Sep-08 3162.99
EAP-413 3-Oct-08 3162.78
EAP-413 7-Oct-08 3163.01
EAP-413 4-Nov-08 3163.09
EAP-413 2-Dec-08 3162.9
EAP-413 8-Jan-09 3163.08
EAP-413 4-Feb-09 3163.45
EAP-413 8-Mar-09 3163.59
EAP-413 6-Apr-09 3162.88
EAP-413 5-May-09 3162.87
EAP-413 7-Jul-09 3162.2
EAP-413 7-Aug-09 3162.74
EAP-413 1-Sep-09 3162.65
EAP-413 7-Oct-09 3162.69
EAP-413 3-Nov-09 3162.69
EAP-413 1-Dec-09 3162.5
EAP-413 4-Jan-10 3162.78
EAP-413 2-Feb-10 3162.54
EAP-413 3-Mar-10 3162.71
EAP-413 6-Apr-10 3163.03
EAP-413 4-May-10 3162.48
EAP-413 5-May-10 3162.41
EAP-413 1-Jun-10 3162.72
EAP-413 6-Jul-10 3162.63
EAP-413 1-Sep-10 3162.68
EAP-413 5-Oct-10 3162.15
EAP-413 2-Nov-10 3162.46
EAP-413 6-Dec-10 3162.57



Well Name Date
Groundwater Elevation (feet 
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EAP-413 4-Jan-11 3162.6
EAP-413 7-Mar-11 3162.91
EAP-413 7-Apr-11 3163.02
EAP-413 2-May-11 3163.39
EAP-413 1-Jun-11 3164.44
EAP-413 5-Jul-11 3163.99
EAP-413 1-Aug-11 3164.18
EAP-413 1-Sep-11 3164.1
EAP-413 3-Oct-11 3163.74
EAP-413 7-Nov-11 3163.82
EAP-413 5-Dec-11 3163.75
EAP-413 5-Jan-12 3161.79
EAP-413 6-Feb-12 3163.62
EAP-413 8-Mar-12 3163.78
EAP-413 4-Apr-12 3163
EAP-413 10-May-12 3163
EAP-413 7-Jun-12 3162.95
EAP-413 5-Jul-12 3162.8
EAP-413 6-Aug-12 3162.71
EAP-413 3-Sep-12 3162.8
EAP-413 3-Oct-12 3162.57
EAP-413 7-Nov-12 3162.6
EAP-413 7-Dec-12 3161.59
EAP-413 7-Jan-13 3161.79
EAP-413 4-Feb-13 3162.03
EAP-413 1-Mar-13 3162.25
EAP-413 2-Apr-13 3162.39
EAP-413 1-May-13 3160.04
EAP-413 3-Jun-13 3162.27
EAP-413 9-Jul-13 3162.45
EAP-413 6-Aug-13 3162.63
EAP-413 4-Sep-13 3162.28
EAP-413 1-Oct-13 3162.47
EAP-413 5-Nov-13 3162.95
EAP-413 3-Dec-13 3163.55
EAP-413 7-Jan-14 3163.9
EAP-413 4-Feb-14 3163.71
EAP-413 4-Mar-14 3164.25
EAP-413 2-Apr-14 3164.6
EAP-413 5-May-14 3164.75
EAP-413 3-Jun-14 3163.57
EAP-413 1-Jul-14 3162.77



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



EAP-413 5-Aug-14 3162.89
EAP-413 7-Oct-14 3162.98
EAP-413 7-Jan-15 3161.22
EAP-413 3-Feb-15 3162.65
EAP-413 3-Mar-15 3162.6
EAP-413 7-Apr-15 3162.63
EAP-413 4-May-15 3162.57
EAP-413 2-Jun-15 3162.51
EAP-413 6-Jul-15 3162.31
EAP-413 5-Aug-15 3162.75
EAP-413 3-Sep-15 3162.45
EAP-413 8-Oct-15 3162.49
EAP-413 5-Nov-15 3162.88
EAP-413 3-Dec-15 3162.41



GOLF COURSE DW 26-Jun-02 3164.44
GOLF COURSE DW 16-Oct-02 3164.02



GW‐1 1‐Sep‐77 3240.14



GW‐1 1‐May‐78 3240.24



GW‐1 1‐Jul‐78 3210.84



GW‐1 1‐Aug‐78 3213.14



GW‐1 1‐Sep‐78 3212.04



GW‐1 1‐Oct‐78 3238.74



GW‐1 1‐Dec‐78 3232.64



GW‐1 1‐Jan‐79 3213.84



GW‐1 1‐Feb‐79 3217.74



GW‐1 1‐Mar‐79 3241.24



GW‐1 1‐Apr‐79 3241.24



GW‐1 1‐May‐79 3240.94



GW‐1 1‐Jul‐79 3240.54



GW‐1 1‐Aug‐79 3240.24



GW‐1 1‐Sep‐79 3240.04



GW‐1 1‐Nov‐79 3240.34



GW‐1 1‐Dec‐79 3240.74



GW‐1 1‐Feb‐80 3240.94



GW‐1 1‐Mar‐80 3240.54



GW‐1 1‐Apr‐80 3240.64



GW‐1 1‐May‐80 3240.24



GW‐1 1‐Jun‐80 3241.14



GW‐1 1‐Aug‐80 3239.44



GW‐1 1‐Sep‐80 3239.64



GW‐1 1‐Oct‐80 3239.64



GW‐1 1‐Dec‐80 3240.24



Well Name Date
Groundwater Elevation (feet 



amsl)
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GW‐1 1‐Jan‐81 3240.04



GW‐1 1‐Feb‐81 3240.64



GW‐1 1‐Mar‐81 3240.54



GW‐1 1‐Apr‐81 3240.84



GW‐1 1‐Jun‐81 3240.44



GW‐1 1‐Jul‐81 3241.1



GW‐1 1‐Sep‐81 3239.74



GW‐1 1‐Oct‐81 3239.74



GW‐1 1‐Dec‐81 3239.08



GW‐1 1‐Feb‐82 3239.34



GW‐1 1‐Mar‐82 3239.82



GW‐1 1‐Apr‐82 3240.32



GW‐1 1‐May‐82 3240.53



GW‐1 1‐Jun‐82 3240.55



GW‐1 1‐Jul‐82 3240.74



GW‐1 1‐Aug‐82 3240.72



GW‐1 1‐Sep‐82 3239.34



GW‐1 1‐Oct‐82 3239.89



GW‐1 1‐Nov‐82 3239.91



GW‐1 1‐Dec‐82 3240.57



GW‐1 1‐Jan‐83 3240.99



GW‐1 1‐Feb‐83 3241.41



GW‐1 1‐Apr‐83 3241.37



GW‐1 1‐May‐83 3240.66



GW‐1 1‐Jun‐83 3240.8



GW‐1 1‐Jul‐83 3240.63



GW‐1 1‐Aug‐83 3240.32



GW‐1 1‐Sep‐83 3240.16



GW‐1 1‐Oct‐83 3239.9



GW‐1 1‐Nov‐83 3240.81



GW‐1 1‐Dec‐83 3240.83



GW‐1 1‐Jan‐84 3240.88



GW‐1 1‐Feb‐84 3241.12



GW‐1 1‐Mar‐84 3240.8



GW‐1 1‐Apr‐84 3240.19



GW‐1 1‐May‐84 3240.01



GW‐1 1‐Jun‐84



GW‐1 1‐Jul‐84



GW‐1 1‐Aug‐84



GW‐1 1‐Sep‐84



GW‐1 1‐Oct‐84



GW‐1 1‐Nov‐84











Well Name Date
Groundwater Elevation (feet 



amsl)
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GW‐1 1‐Dec‐84



GW‐1 1‐Jan‐85



GW‐1 1‐Feb‐85



GW‐1 1‐Mar‐85



GW‐1 1‐Apr‐85



GW‐1 1‐May‐85



GW‐1 1‐Jun‐85



GW‐1 1‐Jul‐85



GW‐1 1‐Aug‐85



GW‐1 1‐Sep‐85



GW‐1 1‐Oct‐85



GW‐1 1‐Dec‐85



GW‐1 3‐Jan‐86 3242.8



GW‐1 6‐Feb‐86 3242.29



GW‐1 10‐Mar‐86 3242.65



GW‐1 11‐Apr‐86 3241.67



GW‐1 1‐May‐86 3241.61



GW‐1 5‐Jun‐86 3241.95



GW‐1 3‐Jul‐86 3241.74



GW‐1 8‐Aug‐86 3241.47



GW‐1 8‐Sep‐86 3241.37



GW‐1 10‐Oct‐86 3242.17



GW‐1 10‐Nov‐86 3242.34



GW‐1 8‐Dec‐86 3242.17



GW‐1 8‐Jan‐87 3242.39



GW‐1 2‐Feb‐87 3242.57



GW‐1 3‐Mar‐87 3242.51



GW‐1 7‐Apr‐87 3241.71



GW‐1 5‐May‐87 3241.63



GW‐1 4‐Jun‐87 3241.77



GW‐1 9‐Jul‐87 3241.85



GW‐1 6‐Aug‐87 3241.27



GW‐1 3‐Sep‐87 3241.45



GW‐1 5‐Oct‐87 3241.47



GW‐1 3‐Nov‐87 3242.28



GW‐1 8‐Dec‐87 3242.49



GW‐1 2‐Mar‐88 3242.53



GW‐1 8‐Jun‐88 3241.52



GW‐1 1‐Nov‐88 3242.07



GW‐1 13‐Jan‐89 3242.72



GW‐1 6‐Apr‐89 3243.4



GW‐1 10‐Jul‐89 3243.36



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐1 4‐Oct‐89 3242.1



GW‐1 5‐Jan‐90 3243.65



GW‐1 2‐Apr‐90 3242.54



GW‐1 2‐Jul‐90 3242.4



GW‐1 4‐Oct‐90 3241.7



GW‐1 3‐Jan‐91 3243.1



GW‐1 11‐Apr‐91 3242.27



GW‐1 5‐Jul‐91 3242.14



GW‐1 3‐Oct‐91 3241.46



GW‐1 6‐Jan‐92 3243.3



GW‐1 6‐Apr‐92 3242.17



GW‐1 9‐Jul‐92 3241.9



GW‐1 1‐Oct‐92 3241.1



GW‐1 7‐Jan‐93 3242.71



GW‐1 6‐Apr‐93 3242.95



GW‐1 12‐Jul‐93 3241.98



GW‐1 5‐Oct‐93 3241.51



GW‐1 2‐Feb‐94 3243.25



GW‐1 7‐Apr‐94 3242.97



GW‐1 12‐Jul‐94 3241.84



GW‐1 5‐Oct‐94 3241.72



GW‐1 11‐Jan‐95 3243.92



GW‐1 12‐Apr‐95 3244.02



GW‐1 11‐Jul‐95 3242.71



GW‐1 10‐Oct‐95 3241.92



GW‐1 10‐Jan‐96 3243.5



GW‐1 10‐Oct‐96 3241.92



GW‐1 10‐May‐99 3242.96



GW‐1 2‐Dec‐99 3242.73



GW‐1 13‐May‐02 3242.42



GW‐1 1‐May‐03 3242.62



GW‐1 5‐May‐05 3243.77



GW‐1 10‐Jun‐08 3241.32



GW‐1 13‐Jun‐11 3242.54



GW‐1 22‐May‐12 3241.47



GW‐1 10‐Jun‐12 3241.27



GW‐1 11‐Jul‐12 3240.7



GW‐1 17‐Aug‐12 3240.27



GW‐1 4‐Sep‐12 3239.87



GW‐1 23‐Oct‐12 3240.93



GW‐1 10‐Nov‐12 3241.12



GW‐1 10‐Jan‐13 3241.88



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐1 7‐Feb‐13 3241.87



GW‐1 15‐Feb‐13 3242.04



GW‐1 1‐Mar‐13 3242.1



GW‐1 1‐Apr‐13 3241.5



GW‐1 2‐May‐13 3241.76



GW‐1 4‐Jun‐13 3242.53



GW‐1 8‐Jul‐13 3242.1



GW‐1 5‐Aug‐13 3241.5



GW‐1 2‐May‐14 3242.53



GW‐10 1‐Jul‐77 3213.76



GW‐10 1‐Aug‐77 3213.86



GW‐10 1‐Sep‐77 3212.76



GW‐10 1‐May‐78 3209.96



GW‐10 1‐Jul‐78 3209.06



GW‐10 1‐Aug‐78 3211.86



GW‐10 1‐Sep‐78 3209.96



GW‐10 1‐Oct‐78 3208.76



GW‐10 1‐Dec‐78 3207.46



GW‐10 1‐Jan‐79 3210.76



GW‐10 1‐Feb‐79 3211.56



GW‐10 1‐Mar‐79 3211.46



GW‐10 1‐Apr‐79 3211.56



GW‐10 1‐May‐79 3211.26



GW‐10 1‐Jul‐79 3210.76



GW‐10 1‐Aug‐79 3210.06



GW‐10 1‐Sep‐79 3210.06



GW‐10 1‐Nov‐79 3209.96



GW‐10 1‐Dec‐79 3205.76



GW‐10 1‐Feb‐80 3205.86



GW‐10 1‐Mar‐80 3210.76



GW‐10 1‐Apr‐80 3205.26



GW‐10 1‐May‐80 3210.96



GW‐10 1‐Jun‐80 3211.96



GW‐10 1‐Aug‐80 3209.96



GW‐10 1‐Sep‐80 3209.56



GW‐10 1‐Oct‐80 3209.46



GW‐10 1‐Dec‐80 3209.66



GW‐10 1‐Jan‐81 3209.56



GW‐10 1‐Feb‐81 3210.46



GW‐10 1‐Mar‐81 3211.46



GW‐10 1‐Apr‐81 3211.06



GW‐10 1‐Jun‐81 3211.46



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐10 1‐Jul‐81 3211.53



GW‐10 1‐Sep‐81 3210.24



GW‐10 1‐Oct‐81 3210.02



GW‐10 1‐Dec‐81 3209.88



GW‐10 1‐Jan‐82 3209.35



GW‐10 1‐Feb‐82 3208.87



GW‐10 1‐Mar‐82 3209.45



GW‐10 1‐Apr‐82 3210.52



GW‐10 1‐May‐82 3211



GW‐10 1‐Jun‐82 3211.17



GW‐10 1‐Jul‐82 3211.36



GW‐10 1‐Aug‐82 3211.34



GW‐10 1‐Sep‐82 3210.67



GW‐10 1‐Oct‐82 3210.95



GW‐10 1‐Nov‐82 3211.28



GW‐10 1‐Dec‐82 3211.84



GW‐10 1‐Jan‐83 3212.52



GW‐10 1‐Feb‐83 3213.23



GW‐10 1‐Apr‐83 3212.59



GW‐10 1‐May‐83 3212.51



GW‐10 1‐Jun‐83 3212.73



GW‐10 1‐Jul‐83 3212.13



GW‐10 1‐Aug‐83 3211.67



GW‐10 1‐Sep‐83 3211.46



GW‐10 1‐Oct‐83 3211.02



GW‐10 1‐Nov‐83 3211.39



GW‐10 1‐Dec‐83 3211.65



GW‐10 1‐Jan‐84



GW‐10 1‐Feb‐84



GW‐10 1‐Mar‐84 3212.09



GW‐10 1‐Apr‐84 3211.65



GW‐10 1‐May‐84 3211.86



GW‐10 1‐Jun‐84 3211.7



GW‐10 1‐Jul‐84 3211.87



GW‐10 1‐Aug‐84 3211.41



GW‐10 1‐Sep‐84 3211.41



GW‐10 1‐Oct‐84 3211.08



GW‐10 1‐Nov‐84 3211.65



GW‐10 1‐Dec‐84 3211.99



GW‐10 1‐Jan‐85 3212.04



GW‐10 1‐Feb‐85 3212.08



GW‐10 1‐Mar‐85 3212.66











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐10 1‐Apr‐85 3212.82



GW‐10 1‐May‐85 3212.08



GW‐10 1‐Jun‐85 3211.77



GW‐10 1‐Jul‐85 3211.31



GW‐10 1‐Aug‐85 3211.42



GW‐10 1‐Sep‐85 3211.34



GW‐10 1‐Oct‐85 3211.34



GW‐10 1‐Dec‐85 3212



GW‐10 3‐Jan‐86 3212.26133



GW‐10 6‐Feb‐86 3212.31789



GW‐10 10‐Mar‐86 3212.49464



GW‐10 11‐Apr‐86 3212.02802



GW‐10 1‐May‐86 3212.32496



GW‐10 5‐Jun‐86 3212.25426



GW‐10 3‐Jul‐86 3211.90076



GW‐10 8‐Aug‐86 3211.17255



GW‐10 8‐Sep‐86 3211.05236



GW‐10 10‐Oct‐86 3211.66745



GW‐10 10‐Nov‐86 3211.90783



GW‐10 8‐Dec‐86 3211.90783



GW‐10 8‐Jan‐87 3211.75936



GW‐10 2‐Feb‐87 3211.85127



GW‐10 3‐Mar‐87 3211.88662



GW‐10 7‐Apr‐87 3211.6321



GW‐10 5‐May‐87 3211.27153



GW‐10 4‐Jun‐87 3211.43



GW‐10 9‐Jul‐87 3210.98166



GW‐10 6‐Aug‐87 3210.65644



GW‐10 3‐Sep‐87 3210.5009



GW‐10 5‐Oct‐87 3210.33829



GW‐10 3‐Nov‐87 3210.58574



GW‐10 8‐Dec‐87 3210.7837



GW‐10 2‐Mar‐88 3211.22204



GW‐10 8‐Jun‐88 3211.11599



GW‐10 1‐Nov‐88 3209.46161



GW‐10 13‐Jan‐89 3211.57554



GW‐10 6‐Apr‐89 3211.42707



GW‐10 10‐Jul‐89



GW‐10 4‐Oct‐89



GW‐10 5‐Jan‐90



GW‐10 9‐Apr‐90 3211.54019



GW‐10 2‐Jul‐90 3211.72



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐10 4‐Oct‐90 3210.55



GW‐10 3‐Jan‐91 3211.46



GW‐10 11‐Apr‐91 3212.02



GW‐10 5‐Jul‐91 3212.25



GW‐10 3‐Oct‐91 3211.17



GW‐10 6‐Jan‐92 3211.38465



GW‐10 6‐Apr‐92 3211.44121



GW‐10 9‐Jul‐92 3212.00681



GW‐10 1‐Oct‐92 3210.66351



GW‐10 7‐Jan‐93 3211.22911



GW‐10 6‐Apr‐93 3212.89056



GW‐10 12‐Jul‐93 3212.6926



GW‐10 2‐Feb‐94 3211.99267



GW‐10 7‐Apr‐94 3213.06024



GW‐10 12‐Jul‐94 3212.45222



GW‐10 31‐Aug‐94 3211.17962



GW‐10 5‐Oct‐94 3210.84733



GW‐10 11‐Jan‐95 3211.72401



GW‐10 12‐Apr‐95 3212.67139



GW‐10 10‐Oct‐95 3210.67765



GW‐10 10‐Jan‐96 3211.7028



GW‐10 10‐Oct‐96 3210.67765



GW‐10 10‐May‐99 3212.58655



GW‐10 13‐May‐02 3211.80885



GW‐10 1‐May‐03 3213.51979



GW‐10 5‐May‐05 3212.60069



GW‐10 10‐Jun‐08 3215.662



GW‐10 23‐Jun‐11 3218.67382



GW‐10 22‐May‐12



GW‐10 9‐Jun‐12



GW‐10 11‐Jul‐12



GW‐10 17‐Aug‐12



GW‐10 4‐Sep‐12



GW‐10 23‐Oct‐12



GW‐10 10‐Nov‐12



GW‐10 15‐Feb‐13



GW‐11 1‐Jul‐77 3218.98



GW‐11 1‐Aug‐77 3218.98



GW‐11 1‐Sep‐77 3217.58



GW‐11 1‐May‐78 3212.58



GW‐11 1‐Jul‐78 3210.98



GW‐11 1‐Aug‐78 3213.08



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐11 1‐Sep‐78 3212.48



GW‐11 1‐Oct‐78 3209.08



GW‐11 1‐Dec‐78 3208.08



GW‐11 1‐Jan‐79 3212.18



GW‐11 1‐Feb‐79 3212.58



GW‐11 1‐Mar‐79 3213.28



GW‐11 1‐Apr‐79 3213.68



GW‐11 1‐May‐79 3213.18



GW‐11 1‐Jul‐79 3212.88



GW‐11 1‐Aug‐79 3211.48



GW‐11 1‐Sep‐79 3211.28



GW‐11 1‐Nov‐79 3211.18



GW‐11 1‐Dec‐79 3210.58



GW‐11 1‐Feb‐80 3204.78



GW‐11 1‐Mar‐80 3209.78



GW‐11 1‐Apr‐80 3205.78



GW‐11 1‐May‐80 3212.48



GW‐11 1‐Jun‐80 3213.28



GW‐11 1‐Aug‐80 3210.38



GW‐11 1‐Sep‐80 3210.48



GW‐11 1‐Oct‐80 3210.28



GW‐11 1‐Dec‐80 3209.78



GW‐11 1‐Jan‐81 3209.78



GW‐11 1‐Feb‐81 3211.38



GW‐11 1‐Mar‐81 3212.58



GW‐11 1‐Apr‐81 3212.48



GW‐11 1‐Jun‐81 3213.08



GW‐11 1‐Jul‐81 3213.2



GW‐11 1‐Sep‐81 3211.64



GW‐11 1‐Oct‐81 3211.88



GW‐11 1‐Dec‐81 3210.48



GW‐11 1‐Jan‐82 3210.28



GW‐11 1‐Feb‐82 3209.85



GW‐11 1‐Mar‐82 3203.85



GW‐11 1‐Apr‐82 3211.56



GW‐11 1‐May‐82 3212.4



GW‐11 1‐Jun‐82 3212.67



GW‐11 1‐Jul‐82 3212.97



GW‐11 1‐Aug‐82 3212.91



GW‐11 1‐Sep‐82 3210.88



GW‐11 1‐Oct‐82 3212.02



GW‐11 1‐Nov‐82 3212.24



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐11 1‐Dec‐82 3212.91



GW‐11 1‐Jan‐83 3213.71



GW‐11 1‐Feb‐83 3214.65



GW‐11 1‐Apr‐83 3214.15



GW‐11 1‐May‐83 3214.35



GW‐11 1‐Jun‐83 3214.36



GW‐11 1‐Jul‐83 3213.83



GW‐11 1‐Aug‐83 3213.02



GW‐11 1‐Sep‐83 3212.63



GW‐11 1‐Oct‐83 3212.24



GW‐11 1‐Nov‐83 3212.58



GW‐11 1‐Dec‐83 3212.88



GW‐11 1‐Jan‐84 3213.13



GW‐11 1‐Feb‐84 3213.39



GW‐11 1‐Mar‐84 3213.51



GW‐11 1‐Apr‐84 3213.17



GW‐11 1‐May‐84 3213.33



GW‐11 1‐Jun‐84 3213.15



GW‐11 1‐Jul‐84 3213.09



GW‐11 1‐Aug‐84 3212.58



GW‐11 1‐Sep‐84 3212.31



GW‐11 1‐Oct‐84 3212.04



GW‐11 1‐Nov‐84 3212.7



GW‐11 1‐Dec‐84 3213.27



GW‐11 1‐Jan‐85 3213.07



GW‐11 1‐Feb‐85 3213.27



GW‐11 1‐Mar‐85 3214.19



GW‐11 1‐Apr‐85 3214.29



GW‐11 1‐May‐85 3214.05



GW‐11 1‐Jun‐85 3213.41



GW‐11 1‐Jul‐85 3212.88



GW‐11 1‐Aug‐85 3212.6



GW‐11 1‐Sep‐85 3212.51



GW‐11 1‐Oct‐85 3212.25



GW‐11 1‐Dec‐85 3213.2



GW‐11 3‐Jan‐86 3213.54999



GW‐11 6‐Feb‐86 3213.65604



GW‐11 10‐Mar‐86 3213.76916



GW‐11 11‐Apr‐86 3213.62069



GW‐11 1‐May‐86 3213.50757



GW‐11 5‐Jun‐86 3214.31355



GW‐11 3‐Jul‐86 3213.39445











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐11 8‐Aug‐86 3212.44



GW‐11 8‐Sep‐86 3212.06529



GW‐11 10‐Oct‐86 3212.64503



GW‐11 10‐Nov‐86 3213.147



GW‐11 8‐Dec‐86 3213.147



GW‐11 8‐Jan‐87 3212.49656



GW‐11 2‐Feb‐87 3213.26719



GW‐11 3‐Mar‐87 3212.7228



GW‐11 7‐Apr‐87 3213.20356



GW‐11 5‐May‐87 3212.81471



GW‐11 4‐Jun‐87 3213.49



GW‐11 9‐Jul‐87 3212.22083



GW‐11 6‐Aug‐87 3211.90975



GW‐11 3‐Sep‐87 3211.59867



GW‐11 5‐Oct‐87 3211.3088



GW‐11 3‐Nov‐87 3211.45727



GW‐11 8‐Dec‐87 3211.76835



GW‐11 2‐Mar‐88 3212.27032



GW‐11 8‐Jun‐88 3212.31274



GW‐11 1‐Nov‐88 3210.72906



GW‐11 13‐Jan‐89 3211.733



GW‐11 6‐Apr‐89 3213.22477



GW‐11 10‐Jul‐89 3213.04802



GW‐11 4‐Oct‐89 3212.07943



GW‐11 5‐Jan‐90 3213.16114



GW‐11 2‐Apr‐90 3213.56413



GW‐11 2‐Jul‐90 3213.23



GW‐11 4‐Oct‐90 3211.97



GW‐11 3‐Jan‐91 3213.44



GW‐11 11‐Apr‐91 3213.62



GW‐11 5‐Jul‐91 3213.8



GW‐11 3‐Oct‐91 3212.16



GW‐11 6‐Jan‐92 3212.48242



GW‐11 6‐Apr‐92 3212.84299



GW‐11 9‐Jul‐92 3212.96318



GW‐11 1‐Oct‐92 3211.61281



GW‐11 7‐Jan‐93 3212.94904



GW‐11 6‐Apr‐93 3215.04883



GW‐11 12‐Jul‐93 3214.6317



GW‐11 5‐Oct‐93 3212.51777



GW‐11 2‐Feb‐94 3213.80451



GW‐11 7‐Apr‐94 3215.21144



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐11 12‐Jul‐94 3214.03075



GW‐11 31‐Aug‐94 3212.44



GW‐11 5‐Oct‐94 3212.07943



GW‐11 11‐Jan‐95 3213.31668



GW‐11 12‐Apr‐95 3214.33476



GW‐11 11‐Jul‐95 3214.32769



GW‐11 10‐Oct‐95 3211.8037



GW‐11 10‐Jan‐96 3213.18235



GW‐11 10‐Oct‐96 3211.8037



GW‐11 10‐May‐99 3214.10145



GW‐11 13‐May‐02 3213.3591



GW‐11 1‐May‐03 3215.1266



GW‐11 5‐May‐05 3214.03075



GW‐11 10‐Jun‐08 3218.56969



GW‐11 13‐Jun‐11 3220.94521



GW‐11 22‐May‐12 3216.4699



GW‐11 9‐Jun‐12 3216.19417



GW‐11 11‐Jul‐12 3214.43374



GW‐11 17‐Aug‐12 3213.54292



GW‐11 4‐Sep‐12 3213.43687



GW‐11 23‐Oct‐12 3214.17922



GW‐11 10‐Nov‐12 3214.33476



GW‐11 10‐Jan‐13 3216.25073



GW‐11 7‐Feb‐13 3216.61837



GW‐11 15‐Feb‐13 3216.77391



GW‐11 1‐Mar‐13 3217.32537



GW‐11 1‐Apr‐13 3217.29709



GW‐11 2‐May‐13 3217.82734



GW‐11 4‐Jun‐13 3219.76452



GW‐11 8‐Jul‐13 3217.84855



GW‐11 5‐Aug‐13 3216.3285



GW‐11 2‐May‐14 3219.71503



GW‐12 1‐Jul‐77 3209.38



GW‐12 1‐Aug‐77 3209.48



GW‐12 1‐Sep‐77 3208.08



GW‐12 1‐May‐78 3205.38



GW‐12 1‐Jul‐78 3203.28



GW‐12 1‐Aug‐78 3206.88



GW‐12 1‐Sep‐78 3205.38



GW‐12 1‐Oct‐78 3204.18



GW‐12 1‐Dec‐78 3202.08



GW‐12 1‐Jan‐79 3204.88



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐12 1‐Feb‐79 3205.58



GW‐12 1‐Mar‐79 3205.98



GW‐12 1‐Apr‐79 3205.38



GW‐12 1‐May‐79 3204.68



GW‐12 1‐Jul‐79 3204.98



GW‐12 1‐Aug‐79 3204.88



GW‐12 1‐Sep‐79 3204.78



GW‐12 1‐Nov‐79 3197.18



GW‐12 1‐Dec‐79 3197.68



GW‐12 1‐Feb‐80 3197.68



GW‐12 1‐Mar‐80 3194.38



GW‐12 1‐Apr‐80 3205.08



GW‐12 1‐May‐80 3204.98



GW‐12 1‐Jun‐80 3205.88



GW‐12 1‐Aug‐80 3204.18



GW‐12 1‐Sep‐80 3204.38



GW‐12 1‐Oct‐80 3204.38



GW‐12 1‐Dec‐80 3204.48



GW‐12 1‐Jan‐81 3204.38



GW‐12 1‐Feb‐81 3204.78



GW‐12 1‐Mar‐81 3205.38



GW‐12 1‐Apr‐81 3205.08



GW‐12 1‐Jun‐81 3205.58



GW‐12 1‐Jul‐81 3205.93



GW‐12 1‐Sep‐81 3204.88



GW‐12 1‐Oct‐81 3205.08



GW‐12 1‐Dec‐81 3204.35



GW‐12 1‐Jan‐82 3204.28



GW‐12 1‐Feb‐82 3204.11



GW‐12 1‐Mar‐82 3204.89



GW‐12 1‐Apr‐82 3205.07



GW‐12 1‐May‐82 3205.24



GW‐12 1‐Jun‐82 3205.22



GW‐12 1‐Jul‐82 3205.59



GW‐12 1‐Aug‐82 3205.55



GW‐12 1‐Sep‐82 3205.97



GW‐12 1‐Oct‐82 3205.65



GW‐12 1‐Nov‐82 3205.87



GW‐12 1‐Dec‐82 3206.21



GW‐12 1‐Jan‐83 3206.38



GW‐12 1‐Feb‐83 3206.75



GW‐12 1‐Apr‐83 3206.39



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐12 1‐May‐83 3206.5



GW‐12 1‐Jun‐83 3206.7



GW‐12 1‐Jul‐83 3206.32



GW‐12 1‐Aug‐83 3206.03



GW‐12 1‐Sep‐83 3205.79



GW‐12 1‐Oct‐83 3205.59



GW‐12 1‐Nov‐83 3205.84



GW‐12 1‐Dec‐83 3206.02



GW‐12 1‐Jan‐84 3206.04



GW‐12 1‐Feb‐84 3206.26



GW‐12 1‐Mar‐84 3206.11



GW‐12 1‐Apr‐84 3205.94



GW‐12 1‐May‐84 3206.18



GW‐12 1‐Jun‐84 3206.16



GW‐12 1‐Jul‐84 3206.24



GW‐12 1‐Aug‐84 3205.94



GW‐12 1‐Sep‐84 3205.9



GW‐12 1‐Oct‐84 3205.79



GW‐12 1‐Nov‐84 3205.94



GW‐12 1‐Dec‐84 3202.12



GW‐12 1‐Jan‐85 3206.21



GW‐12 1‐Feb‐85 3206.17



GW‐12 1‐Mar‐85 3206.64



GW‐12 1‐Apr‐85 3206.84



GW‐12 1‐May‐85 3206.33



GW‐12 1‐Jun‐85 3206.09



GW‐12 1‐Jul‐85 3205.85



GW‐12 1‐Aug‐85 3205.97



GW‐12 1‐Sep‐85 3205.97



GW‐12 1‐Oct‐85 3205.97



GW‐12 1‐Dec‐85 3206.2



GW‐12 3‐Jan‐86 3206.35428



GW‐12 6‐Feb‐86 3206.48861



GW‐12 10‐Mar‐86 3206.73606



GW‐12 11‐Apr‐86 3206.21288



GW‐12 1‐May‐86 3206.55931



GW‐12 5‐Jun‐86 3207.01886



GW‐12 3‐Jul‐86 3206.35428



GW‐12 8‐Aug‐86 3205.81696



GW‐12 8‐Sep‐86 3205.7604



GW‐12 10‐Oct‐86 3206.14925



GW‐12 10‐Nov‐86 3206.21995











Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



GW‐12 8‐Dec‐86 3206.21995



GW‐12 8‐Jan‐87 3206.09269



GW‐12 2‐Feb‐87 3206.09976



GW‐12 3‐Mar‐87 3206.1846



GW‐12 7‐Apr‐87 3206.14218



GW‐12 5‐May‐87 3205.81696



GW‐12 4‐Jun‐87 3206.08



GW‐12 9‐Jul‐87 3205.72505



GW‐12 6‐Aug‐87 3205.48467



GW‐12 3‐Sep‐87 3205.43518



GW‐12 5‐Oct‐87 3205.30792



GW‐12 3‐Nov‐87 3205.44225



GW‐12 8‐Dec‐87 3205.619



GW‐12 2‐Mar‐88 3205.75333



GW‐12 8‐Jun‐88 3205.27964



GW‐12 1‐Nov‐88 3204.49487



GW‐12 13‐Jan‐89 3205.30085



GW‐12 6‐Apr‐89 3205.61193



GW‐12 10‐Jul‐89 3205.69677



GW‐12 4‐Oct‐89 3205.3362



GW‐12 5‐Jan‐90 3205.63314



GW‐12 2‐Apr‐90 3205.70384



GW‐12 2‐Jul‐90 3205.78



GW‐12 17‐Oct‐90 3205.07



GW‐12 3‐Jan‐91 3205.27



GW‐12 10‐Apr‐91 3205.87



GW‐12 5‐Jul‐91 3206.33



GW‐12 3‐Oct‐91 3205.63



GW‐12 6‐Jan‐92 3205.9018



GW‐12 6‐Apr‐92 3205.64021



GW‐12 9‐Jul‐92 3206.02906



GW‐12 1‐Oct‐92 3205.1948



GW‐12 7‐Jan‐93 3205.39276



GW‐12 6‐Apr‐93 3206.17046



GW‐12 12‐Jul‐93 3206.57345



GW‐12 5‐Oct‐93 3205.50588



GW‐12 2‐Feb‐94 3205.87352



GW‐12 7‐Apr‐94 3206.77141



GW‐12 12‐Jul‐94 3206.31893



GW‐12 31‐Aug‐94 3205.53416



GW‐12 5‐Oct‐94 3205.37862



GW‐12 11‐Jan‐95 3205.72505



Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



GW‐12 12‐Apr‐95 3206.47447



GW‐12 11‐Jul‐95 3206.69364



GW‐12 10‐Oct‐95 3205.36448



GW‐12 10‐Jan‐96 3205.64728



GW‐12 10‐Oct‐96 3205.36448



GW‐12 10‐Mar‐97 3206.62294



GW‐12 9‐Jul‐97 3207.12491



GW‐12 7‐Jan‐98 3205.81696



GW‐12 9‐Oct‐98 3204.912



GW‐12 10‐May‐99 3206.3967



GW‐12 9‐Sep‐99 3205.1241



GW‐12 10‐Jan‐00 3205.52709



GW‐12 5‐Jul‐00 3205.6897



GW‐12 8‐Jan‐01 3205.4069



GW‐12 11‐Jul‐01 3205.54123



GW‐12 9‐Jan‐02 3204.9827



GW‐12 13‐May‐02 3205.6897



GW‐12 16‐Jul‐02 3204.74232



GW‐12 8‐Jan‐03 3205.3362



GW‐12 1‐May‐03 3206.77848



GW‐12 22‐Jul‐03 3205.5483



GW‐12 13‐Jan‐04 3205.1241



GW‐12 22‐Jul‐04 3204.81302



GW‐12 8‐Mar‐05 3205.39



GW‐12 5‐May‐05 3206.00078



GW‐12 11‐Jul‐05 3206.78555



GW‐12 12‐Jan‐06 3206.3967



GW‐12 17‐Jul‐06 3205.8311



GW‐12 11‐Jan‐07 3206.21288



GW‐12 10‐Jun‐08 3208.07229



GW‐12 7‐Jan‐09 3207.11784



GW‐12 4‐May‐09 3207.8107



GW‐12 17‐Nov‐09 3206.8209



GW‐12 1‐Jun‐10 3208.01573



GW‐12 30‐Oct‐10 3206.58759



GW‐12 13‐Jun‐11 3212.42034



GW‐12 26‐Oct‐11 3207.04714



GW‐12 22‐May‐12 3207.15319



GW‐12 9‐Jun‐12 3206.95523



GW‐12 11‐Jul‐12 3206.10683



GW‐12 17‐Aug‐12 3205.56244



GW‐12 4‐Sep‐12 3205.41397



Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



GW‐12 23‐Oct‐12 3205.94422



GW‐12 10‐Nov‐12 3206.21995



GW‐12 10‐Nov‐12 3199.73



GW‐12 10‐Jan‐13 3206.8916



GW‐12 7‐Feb‐13 3207.18147



GW‐12 15‐Feb‐13 3207.20268



GW‐12 1‐Mar‐13 3207.37236



GW‐12 1‐Apr‐13 3207.44306



GW‐12 2‐May‐13 3207.69758



GW‐12 4‐Jun‐13 3209.47215



GW‐12 8‐Jul‐13 3208.45407



GW‐12 5‐Aug‐13 3207.44306



GW‐12 2‐Oct‐13 3206.70778



GW‐12 2‐May‐14 3203.76



GW‐13 1‐Jul‐77 3205.17



GW‐13 1‐Aug‐77 3205.07



GW‐13 1‐Sep‐77 3204.07



GW‐13 1‐May‐78 3201.97



GW‐13 1‐Jul‐78 3200.87



GW‐13 1‐Aug‐78 3202.67



GW‐13 1‐Sep‐78 3201.77



GW‐13 1‐Oct‐78 3201.17



GW‐13 1‐Dec‐78 3200.07



GW‐13 1‐Jan‐79 3200.97



GW‐13 1‐Feb‐79 3202.37



GW‐13 1‐Mar‐79 3202.67



GW‐13 1‐Apr‐79 3202.17



GW‐13 1‐May‐79 3202.17



GW‐13 1‐Jul‐79 3201.47



GW‐13 1‐Aug‐79 3201.37



GW‐13 1‐Sep‐79 3201.37



GW‐13 1‐Nov‐79 3201.37



GW‐13 1‐Dec‐79 3192.97



GW‐13 1‐Feb‐80 3193.07



GW‐13 1‐Mar‐80 3206.27



GW‐13 1‐Apr‐80 3201.67



GW‐13 1‐May‐80 3201.47



GW‐13 1‐Jun‐80 3201.87



GW‐13 1‐Aug‐80 3201.07



GW‐13 1‐Sep‐80 3201.17



GW‐13 1‐Oct‐80 3201.37



GW‐13 1‐Dec‐80 3201.37



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐13 1‐Jan‐81 3201.27



GW‐13 1‐Feb‐81 3201.47



GW‐13 1‐Mar‐81 3201.67



GW‐13 1‐Apr‐81 3201.47



GW‐13 1‐Jun‐81 3201.87



GW‐13 1‐Jul‐81 3202.26



GW‐13 1‐Sep‐81 3201.21



GW‐13 1‐Oct‐81 3201.33



GW‐13 1‐Dec‐81 3201.02



GW‐13 1‐Jan‐82 3201.05



GW‐13 1‐Feb‐82 3200.99



GW‐13 1‐Mar‐82 3201.32



GW‐13 1‐Apr‐82 3201.55



GW‐13 1‐May‐82 3201.54



GW‐13 1‐Jun‐82 3201.5



GW‐13 1‐Jul‐82 3201.67



GW‐13 1‐Aug‐82 3201.62



GW‐13 1‐Sep‐82 3201.72



GW‐13 1‐Oct‐82 3201.65



GW‐13 1‐Nov‐82 3201.72



GW‐13 1‐Dec‐82 3201.83



GW‐13 1‐Jan‐83 3201.96



GW‐13 1‐Feb‐83 3202.1



GW‐13 1‐Apr‐83 3202



GW‐13 1‐May‐83 3202.13



GW‐13 1‐Jun‐83 3202.21



GW‐13 1‐Jul‐83 3202.02



GW‐13 1‐Aug‐83 3201.8



GW‐13 1‐Sep‐83 3201.59



GW‐13 1‐Oct‐83 3201.64



GW‐13 1‐Nov‐83 3201.72



GW‐13 1‐Dec‐83 3201.81



GW‐13 1‐Feb‐84 3201.92



GW‐13 1‐Mar‐84 3201.89



GW‐13 1‐Apr‐84 3201.79



GW‐13 1‐May‐84 3202.03



GW‐13 1‐Jun‐84 3201.96



GW‐13 1‐Jul‐84 3201.92



GW‐13 1‐Aug‐84 3201.73



GW‐13 1‐Sep‐84 3201.63



GW‐13 1‐Oct‐84 3201.67



GW‐13 1‐Nov‐84 3201.74











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐13 1‐Dec‐84 3201.84



GW‐13 1‐Jan‐85 3201.89



GW‐13 1‐Feb‐85 3201.95



GW‐13 1‐Mar‐85 3202.2



GW‐13 1‐Apr‐85 3202.36



GW‐13 1‐May‐85 3202.05



GW‐13 1‐Jun‐85 3201.92



GW‐13 1‐Jul‐85 3201.69



GW‐13 1‐Aug‐85 3201.86



GW‐13 1‐Sep‐85 3201.8



GW‐13 1‐Oct‐85 3201.79



GW‐13 1‐Dec‐85 3201.86



GW‐13 3‐Jan‐86 3202.02655



GW‐13 6‐Feb‐86 3202.03362



GW‐13 10‐Mar‐86 3202.1326



GW‐13 11‐Apr‐86 3201.96292



GW‐13 1‐May‐86 3202.0619



GW‐13 5‐Jun‐86 3202.47903



GW‐13 3‐Jul‐86 3202.01948



GW‐13 8‐Aug‐86 3201.63063



GW‐13 8‐Sep‐86 3201.7084



GW‐13 10‐Oct‐86 3201.9912



GW‐13 10‐Nov‐86 3201.90636



GW‐13 8‐Dec‐86 3201.90636



GW‐13 8‐Jan‐87 3201.8498



GW‐13 2‐Feb‐87 3201.72254



GW‐13 3‐Mar‐87 3201.73668



GW‐13 7‐Apr‐87 3201.8498



GW‐13 5‐May‐87 3201.64477



GW‐13 4‐Jun‐87 3201.84



GW‐13 9‐Jul‐87 3201.60942



GW‐13 6‐Aug‐87 3201.53165



GW‐13 3‐Sep‐87 3201.53872



GW‐13 5‐Oct‐87 3201.34783



GW‐13 3‐Nov‐87 3201.45388



GW‐13 8‐Dec‐87 3201.41853



GW‐13 2‐Mar‐88 3201.63063



GW‐13 8‐Jun‐88 3201.20643



GW‐13 1‐Nov‐88 3201.05796



GW‐13 13‐Jan‐89 3201.47509



GW‐13 6‐Apr‐89 3205.32117



GW‐13 10‐Jul‐89 3204.72729



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐13 4‐Oct‐89 3201.66598



GW‐13 5‐Jan‐90 3201.80738



GW‐13 2‐Apr‐90 3201.87808



GW‐13 2‐Jul‐90 3201.84



GW‐13 4‐Oct‐90 3201.53



GW‐13 3‐Jan‐91 3202.09



GW‐13 11‐Apr‐91 3202.51



GW‐13 5‐Jul‐91 3202.23



GW‐13 3‐Oct‐91 3202.3447



GW‐13 6‐Jan‐92 3202.18916



GW‐13 6‐Apr‐92 3202.45075



GW‐13 9‐Jul‐92 3202.03362



GW‐13 1‐Oct‐92 3202.23158



GW‐13 7‐Jan‐93 3202.81132



GW‐13 6‐Apr‐93 3203.22845



GW‐13 12‐Jul‐93 3202.49317



GW‐13 5‐Oct‐93 3202.71234



GW‐13 2‐Feb‐94 3203.30622



GW‐13 7‐Apr‐94 3203.06584



GW‐13 12‐Jul‐94 3202.38005



GW‐13 31‐Aug‐94 3202.42954



GW‐13 5‐Oct‐94 3203.27794



GW‐13 12‐Apr‐95 3203.4759



GW‐13 11‐Jul‐95 3202.52852



GW‐13 10‐Oct‐95 3202.74062



GW‐13 10‐Jan‐96 3202.52852



GW‐13 10‐Oct‐96 3203.51125



GW‐13 10‐May‐99 3203.03049



GW‐13 13‐May‐02 3203.58195



GW‐13 1‐May‐03 3203.25673



GW‐13 8‐Mar‐05



GW‐13 5‐May‐05 3203.26



GW‐13 10‐Jun‐08



GW‐13 13‐Jun‐11 3207.05332



GW‐13 22‐May‐12 3203.89303



GW‐13 9‐Jun‐12 3203.71628



GW‐13 11‐Jul‐12 3203.08705



GW‐13 17‐Aug‐12 3202.67699



GW‐13 4‐Sep‐12 3202.4861



GW‐13 23‐Oct‐12



GW‐13 10‐Nov‐12



GW‐13 10‐Jan‐13



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐13 7‐Feb‐13 3203.80112



GW‐13 15‐Feb‐13 3203.82233



GW‐13 1‐Mar‐13 3203.92838



GW‐13 1‐Apr‐13 3204.01322



GW‐13 2‐May‐13 3204.1829



GW‐13 4‐Jun‐13 3205.63225



GW‐13 8‐Jul‐13 3204.8192



GW‐13 5‐Aug‐13 3204.10513



GW‐13 2‐May‐14 3204.97474



GW‐14 1‐Jul‐77 3205.96



GW‐14 1‐Aug‐77 3205.76



GW‐14 1‐Sep‐77 3204.36



GW‐14 1‐May‐78 3202.76



GW‐14 1‐Jul‐78 3201.76



GW‐14 1‐Aug‐78 3204.46



GW‐14 1‐Sep‐78 3202.56



GW‐14 1‐Oct‐78 3202.36



GW‐14 1‐Dec‐78 3200.96



GW‐14 1‐Jan‐79 3202.16



GW‐14 1‐Feb‐79 3202.86



GW‐14 1‐Mar‐79 3203.36



GW‐14 1‐Apr‐79 3203.36



GW‐14 1‐May‐79 3203.06



GW‐14 1‐Jul‐79 3202.06



GW‐14 1‐Aug‐79 3201.76



GW‐14 1‐Sep‐79 3201.76



GW‐14 1‐Nov‐79 3202.66



GW‐14 1‐Dec‐79 3196.06



GW‐14 1‐Feb‐80 3196.06



GW‐14 1‐Mar‐80 3204.66



GW‐14 1‐Apr‐80 3202.76



GW‐14 1‐May‐80 3201.96



GW‐14 1‐Jun‐80 3203.06



GW‐14 1‐Aug‐80 3202.16



GW‐14 1‐Sep‐80 3202.46



GW‐14 1‐Oct‐80 3202.56



GW‐14 1‐Dec‐80 3202.46



GW‐14 1‐Jan‐81 3202.46



GW‐14 1‐Feb‐81 3202.56



GW‐14 1‐Mar‐81 3202.86



GW‐14 1‐Apr‐81 3202.56



GW‐14 1‐Jun‐81 3203.06



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐14 1‐Jul‐81 3203.52



GW‐14 1‐Sep‐81 3202.46



GW‐14 1‐Oct‐81 3207.42



GW‐14 1‐Dec‐81 3202.21



GW‐14 1‐Jan‐82 3202.19



GW‐14 1‐Feb‐82 3202.13



GW‐14 1‐Mar‐82 3202.47



GW‐14 1‐Apr‐82 3202.82



GW‐14 1‐May‐82 3202.82



GW‐14 1‐Jun‐82 3202.66



GW‐14 1‐Jul‐82 3203



GW‐14 1‐Aug‐82 3202.96



GW‐14 1‐Sep‐82 3203.08



GW‐14 1‐Oct‐82 3202.97



GW‐14 1‐Nov‐82 3203.11



GW‐14 1‐Dec‐82 3202.52



GW‐14 1‐Jan‐83 3203.31



GW‐14 1‐Feb‐83 3203.52



GW‐14 1‐Apr‐83 3203.48



GW‐14 1‐May‐83 3203.45



GW‐14 1‐Jun‐83 3203.58



GW‐14 1‐Jul‐83 3203.4



GW‐14 1‐Aug‐83 3203.18



GW‐14 1‐Sep‐83 3202.99



GW‐14 1‐Oct‐83 3202.99



GW‐14 1‐Nov‐83 3203.11



GW‐14 1‐Dec‐83 3203.18



GW‐14 1‐Jan‐84 3203.23



GW‐14 1‐Feb‐84 3203.33



GW‐14 1‐Mar‐84 3203.33



GW‐14 1‐Apr‐84 3203.23



GW‐14 1‐May‐84 3203.46



GW‐14 1‐Jun‐84 3203.39



GW‐14 1‐Jul‐84 3203.36



GW‐14 1‐Aug‐84 3203.2



GW‐14 1‐Sep‐84 3203.12



GW‐14 1‐Oct‐84 3203.16



GW‐14 1‐Nov‐84 3203.19



GW‐14 1‐Dec‐84 3203.3



GW‐14 1‐Jan‐85 3203.33



GW‐14 1‐Feb‐85 3203.36



GW‐14 1‐Mar‐85 3203.67











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐14 1‐Apr‐85 3203.87



GW‐14 1‐May‐85 3203.49



GW‐14 1‐Jun‐85 3203.37



GW‐14 1‐Jul‐85 3203.16



GW‐14 1‐Aug‐85 3203.44



GW‐14 1‐Sep‐85 3203.32



GW‐14 1‐Oct‐85 3203.31



GW‐14 1‐Dec‐85 3203.34



GW‐14 3‐Jan‐86 3203.48071



GW‐14 6‐Feb‐86 3203.50899



GW‐14 10‐Mar‐86 3203.64332



GW‐14 11‐Apr‐86 3203.41708



GW‐14 1‐May‐86 3203.56555



GW‐14 5‐Jun‐86 3203.98975



GW‐14 3‐Jul‐86 3203.48071



GW‐14 8‐Aug‐86 3203.13428



GW‐14 8‐Sep‐86 3203.20498



GW‐14 10‐Oct‐86 3203.47364



GW‐14 10‐Nov‐86 3203.36759



GW‐14 8‐Dec‐86 3203.36759



GW‐14 8‐Jan‐87 3203.3888



GW‐14 2‐Feb‐87 3203.21205



GW‐14 3‐Mar‐87 3203.24033



GW‐14 7‐Apr‐87 3203.40294



GW‐14 5‐May‐87 3203.12014



GW‐14 4‐Jun‐87 3203.35



GW‐14 9‐Jul‐87 3203.06358



GW‐14 6‐Aug‐87 3202.94339



GW‐14 3‐Sep‐87 3203.00702



GW‐14 5‐Oct‐87 3202.80199



GW‐14 3‐Nov‐87 3202.92925



GW‐14 8‐Dec‐87 3202.83734



GW‐14 2‐Mar‐88 3202.94339



GW‐14 8‐Jun‐88 3202.57575



GW‐14 1‐Nov‐88 3202.36365



GW‐14 13‐Jan‐89 3202.75957



GW‐14 6‐Apr‐89 3202.99288



GW‐14 10‐Jul‐89 3203.06358



GW‐14 4‐Oct‐89 3202.88683



GW‐14 5‐Jan‐90 3202.85855



GW‐14 2‐Apr‐90 3202.97167



GW‐14 2‐Jul‐90 3203.12



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐14 4‐Oct‐90 3202.59



GW‐14 3‐Jan‐91 3202.72



GW‐14 10‐Apr‐91 3203



GW‐14 5‐Jul‐91 3203.49



GW‐14 3‐Oct‐91 3203.04



GW‐14 6‐Jan‐92 3203.08479



GW‐14 6‐Apr‐92 3202.99995



GW‐14 9‐Jul‐92 3203.32517



GW‐14 1‐Oct‐92 3202.80906



GW‐14 7‐Jan‐93 3202.95046



GW‐14 6‐Apr‐93 3203.35345



GW‐14 12‐Jul‐93 3203.22619



GW‐14 5‐Oct‐93 3203.12014



GW‐14 2‐Feb‐94 3203.2474



GW‐14 7‐Apr‐94 3203.85542



GW‐14 12‐Jul‐94 3203.51606



GW‐14 31‐Aug‐94 3202.9646



GW‐14 5‐Oct‐94 3202.98581



GW‐14 11‐Jan‐95 3203.28275



GW‐14 12‐Apr‐95 3203.82007



GW‐14 11‐Jul‐95 3203.9544



GW‐14 10‐Oct‐95 3203.106



GW‐14 10‐Jan‐96 3203.27568



GW‐14 10‐Oct‐96 3203.106



GW‐14 10‐Mar‐97 3203.91905



GW‐14 9‐Jul‐97 3204.39274



GW‐14 7‐Jan‐98 3203.40294



GW‐14 9‐Oct‐98 3202.95046



GW‐14 10‐May‐99 3203.9544



GW‐14 9‐Sep‐99 3203.07065



GW‐14 10‐Jan‐00 3203.16256



GW‐14 5‐Jul‐00 3203.3888



GW‐14 8‐Jan‐01 3203.15549



GW‐14 11‐Jul‐01 3203.3888



GW‐14 9‐Jan‐02 3202.95046



GW‐14 13‐May‐02 3203.41708



GW‐14 16‐Jul‐02 3202.73129



GW‐14 8‐Jan‐03 3203.106



GW‐14 1‐May‐03 3203.97561



GW‐14 22‐Jul‐03 3203.22619



GW‐14 13‐Jan‐04 3203.106



GW‐14 22‐Jul‐04 3202.80906



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐14 8‐Mar‐05 3203.25



GW‐14 5‐May‐05 3203.62211



GW‐14 11‐Jul‐05 3204.20185



GW‐14 12‐Jan‐06 3203.84835



GW‐14 17‐Jul‐06 3203.33224



GW‐14 11‐Jan‐07 3203.57969



GW‐14 10‐Jun‐08 3204.91592



GW‐14 7‐Jan‐09 3204.15943



GW‐14 4‐May‐09 3204.56949



GW‐14 17‐Nov‐09 3203.79179



GW‐14 1‐Jun‐10 3204.99369



GW‐14 30‐Oct‐10 3203.6009



GW‐14 23‐May‐11 3208.64888



GW‐14 26‐Oct‐11 3203.9544



GW‐14 22‐May‐12 3204.15236



GW‐14 9‐Jun‐12 3204.00389



GW‐14 11‐Jul‐12 3203.35345



GW‐14 17‐Aug‐12 3202.95046



GW‐14 4‐Sep‐12 3202.72422



GW‐14 23‐Oct‐12 3203.2474



GW‐14 10‐Nov‐12 3203.48778



GW‐14 10‐Jan‐13 3203.91198



GW‐14 7‐Feb‐13 3204.03217



GW‐14 15‐Feb‐13 3204.05338



GW‐14 1‐Mar‐13 3204.17357



GW‐14 1‐Apr‐13 3204.24427



GW‐14 2‐May‐13 3204.42809



GW‐14 4‐Jun‐13 3205.89865



GW‐14 8‐Jul‐13 3205.0149



GW‐14 5‐Aug‐13 3204.35032



GW‐14 2‐Oct‐13 3203.79179



GW‐14 2‐May‐14 3205.33305



GW‐15 1‐Jul‐77 3209.09



GW‐15 1‐Aug‐77 3209.69



GW‐15 1‐Sep‐77 3207.39



GW‐15 1‐May‐78 3203.89



GW‐15 1‐Jul‐78 3200.89



GW‐15 1‐Aug‐78 3199.59



GW‐15 1‐Sep‐78 3199.39



GW‐15 1‐Oct‐78 3202.09



GW‐15 1‐Dec‐78 3201.69



GW‐15 1‐Jan‐79 3195.49



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐15 1‐Feb‐79 3196.29



GW‐15 1‐Mar‐79 3203.49



GW‐15 1‐Apr‐79 3203.09



GW‐15 1‐May‐79 3202.79



GW‐15 1‐Jul‐79 3202.29



GW‐15 1‐Aug‐79 3202.19



GW‐15 1‐Sep‐79 3202.29



GW‐15 1‐Nov‐79 3202.09



GW‐15 1‐Dec‐79 3196.29



GW‐15 1‐Feb‐80 3196.59



GW‐15 1‐Mar‐80 3203.59



GW‐15 1‐Apr‐80 3202.59



GW‐15 1‐May‐80 3202.49



GW‐15 1‐Jun‐80 3202.89



GW‐15 1‐Aug‐80 3201.99



GW‐15 1‐Sep‐80 3202.09



GW‐15 1‐Oct‐80 3202.09



GW‐15 1‐Dec‐80 3202.19



GW‐15 1‐Jan‐81 3201.99



GW‐15 1‐Feb‐81 3202.29



GW‐15 1‐Mar‐81 3201.89



GW‐15 1‐Apr‐81 3202.59



GW‐15 1‐Jun‐81 3202.99



GW‐15 1‐Jul‐81 3203.39



GW‐15 1‐Sep‐81 3200.96



GW‐15 1‐Oct‐81 3202.49



GW‐15 1‐Dec‐81 3202.31



GW‐15 1‐Jan‐82 3202.04



GW‐15 1‐Feb‐82 3201.93



GW‐15 1‐Mar‐82 3202.24



GW‐15 1‐Apr‐82 3202.58



GW‐15 1‐May‐82 3202.74



GW‐15 1‐Jun‐82 3202.71



GW‐15 1‐Jul‐82 3202.96



GW‐15 1‐Aug‐82 3202.92



GW‐15 1‐Sep‐82 3203.04



GW‐15 1‐Oct‐82 3202.81



GW‐15 1‐Nov‐82 3202.9



GW‐15 1‐Dec‐82 3203.14



GW‐15 1‐Jan‐83 3203.31



GW‐15 1‐Feb‐83 3203.74



GW‐15 1‐Apr‐83 3203.67











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐15 1‐May‐83 3203.67



GW‐15 1‐Jun‐83 3203.77



GW‐15 1‐Jul‐83 3203.52



GW‐15 1‐Aug‐83 3203.17



GW‐15 1‐Sep‐83 3202.92



GW‐15 1‐Oct‐83 3202.82



GW‐15 1‐Nov‐83 3203.01



GW‐15 1‐Dec‐83 3203.13



GW‐15 1‐Jan‐84 3203.18



GW‐15 1‐Feb‐84 3203.35



GW‐15 1‐Mar‐84 3203.26



GW‐15 1‐Apr‐84 3203.19



GW‐15 1‐May‐84 3203.43



GW‐15 1‐Jun‐84 3203.4



GW‐15 1‐Jul‐84 3203.36



GW‐15 1‐Aug‐84 3203.11



GW‐15 1‐Sep‐84 3203



GW‐15 1‐Oct‐84 3203



GW‐15 1‐Nov‐84 3203.04



GW‐15 1‐Dec‐84 3203.24



GW‐15 1‐Jan‐85 3203.31



GW‐15 1‐Feb‐85 3203.36



GW‐15 1‐Mar‐85 3203.74



GW‐15 1‐Apr‐85 3203.94



GW‐15 1‐May‐85 3203.62



GW‐15 1‐Jun‐85 3203.33



GW‐15 1‐Jul‐85 3203.16



GW‐15 1‐Aug‐85 3203.19



GW‐15 1‐Sep‐85 3203.18



GW‐15 1‐Oct‐85 3203.12



GW‐15 1‐Dec‐85 3203.33



GW‐15 3‐Jan‐86 3203.4691



GW‐15 6‐Feb‐86 3203.59636



GW‐15 10‐Mar‐86 3203.80139



GW‐15 11‐Apr‐86 3203.49738



GW‐15 1‐May‐86 3203.62464



GW‐15 5‐Jun‐86 3204.28215



GW‐15 3‐Jul‐86 3203.62464



GW‐15 8‐Aug‐86 3203.15095



GW‐15 8‐Sep‐86 3203.08732



GW‐15 10‐Oct‐86 3203.33477



GW‐15 10‐Nov‐86 3203.41961



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐15 8‐Dec‐86 3203.41961



GW‐15 8‐Jan‐87 3203.33477



GW‐15 2‐Feb‐87 3203.30649



GW‐15 3‐Mar‐87 3203.39133



GW‐15 7‐Apr‐87 3203.51859



GW‐15 5‐May‐87 3203.28528



GW‐15 4‐Jun‐87 3203.41



GW‐15 9‐Jul‐87 3203.10146



GW‐15 6‐Aug‐87 3202.92471



GW‐15 3‐Sep‐87 3202.85401



GW‐15 5‐Oct‐87 3202.72675



GW‐15 3‐Nov‐87 3202.78331



GW‐15 8‐Dec‐87 3202.88936



GW‐15 2‐Mar‐88 3203.02369



GW‐15 8‐Jun‐88 3202.71968



GW‐15 1‐Nov‐88 3202.14701



GW‐15 13‐Jan‐89 3202.6914



GW‐15 6‐Apr‐89 3203.08732



GW‐15 10‐Jul‐89 3203.21458



GW‐15 4‐Oct‐89 3202.7621



GW‐15 5‐Jan‐90 3202.95299



GW‐15 2‐Apr‐90 3203.15802



GW‐15 2‐Jul‐90 3203.12



GW‐15 4‐Oct‐90 3202.55



GW‐15 3‐Jan‐91 3202.77



GW‐15 11‐Apr‐91 3203.26



GW‐15 5‐Jul‐91 3203.7



GW‐15 3‐Oct‐91 3203.08



GW‐15 6‐Jan‐92 3203.27821



GW‐15 6‐Apr‐92 3203.15802



GW‐15 9‐Jul‐92 3203.38426



GW‐15 1‐Oct‐92 3202.83987



GW‐15 7‐Jan‐93 3203.05197



GW‐15 6‐Apr‐93 3203.7519



GW‐15 12‐Jul‐93 3204.09126



GW‐15 5‐Oct‐93 3203.10146



GW‐15 2‐Feb‐94 3203.46203



GW‐15 7‐Apr‐94 3204.26801



GW‐15 31‐Aug‐94 3203.10146



GW‐15 5‐Oct‐94 3203.01662



GW‐15 11‐Jan‐95 3203.45496



GW‐15 12‐Apr‐95 3204.08419



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐15 11‐Jul‐95 3204.43769



GW‐15 10‐Oct‐95 3203.08732



GW‐15 10‐Jan‐96 3203.34184



GW‐15 10‐Oct‐96 3203.08732



GW‐15 10‐May‐99 3204.26094



GW‐15 13‐May‐02 3203.76604



GW‐15 16‐Jul‐02 3203.00955



GW‐15 1‐May‐03 3204.72049



GW‐15 8‐Mar‐05 3204.15489



GW‐15 5‐May‐05 3204.16



GW‐15 10‐Jun‐08 3206.06379



GW‐15 13‐Jun‐11 3210.17853



GW‐15 22‐May‐12 3205.15883



GW‐15 9‐Jun‐12 3204.9538



GW‐15 11‐Jul‐12 3204.2468



GW‐15 17‐Aug‐12 3203.70948



GW‐15 4‐Sep‐12 3203.52566



GW‐15 23‐Oct‐12 3203.92865



GW‐15 10‐Nov‐12 3204.23266



GW‐15 10‐Jan‐13 3204.79119



GW‐15 7‐Feb‐13 3204.98208



GW‐15 15‐Feb‐13 3205.07399



GW‐15 1‐Mar‐13 3205.18711



GW‐15 1‐Apr‐13 3205.3073



GW‐15 2‐May‐13 3205.56889



GW‐15 4‐Jun‐13 3207.1455



GW‐15 8‐Jul‐13 3206.45264



GW‐15 5‐Aug‐13 3205.4487



GW‐15 2‐May‐14 3206.91219



GW‐16 1‐Jul‐77 3232.61



GW‐16 1‐Aug‐77 3231.51



GW‐16 1‐Sep‐77 3229.51



GW‐16 1‐May‐78 3226.51



GW‐16 1‐Jul‐78 3210.41



GW‐16 1‐Aug‐78 3225.61



GW‐16 1‐Sep‐78 3223.81



GW‐16 1‐Oct‐78 3222.31



GW‐16 1‐Dec‐78 3221.91



GW‐16 1‐Jan‐79 3225.81



GW‐16 1‐Feb‐79 3223.21



GW‐16 1‐Mar‐79 3224.41



GW‐16 1‐Apr‐79 3223.91



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐16 1‐May‐79 3226.01



GW‐16 1‐Jul‐79 3230.61



GW‐16 1‐Aug‐79 3230.11



GW‐16 1‐Sep‐79 3230.31



GW‐16 1‐Nov‐79 3231.01



GW‐16 1‐Dec‐79 3225.51



GW‐16 1‐Feb‐80 3225.41



GW‐16 1‐Mar‐80 3230.91



GW‐16 1‐Apr‐80 3231.21



GW‐16 1‐May‐80 3225.71



GW‐16 1‐Jun‐80 3225.71



GW‐16 1‐Aug‐80 3227.61



GW‐16 1‐Sep‐80 3226.71



GW‐16 1‐Oct‐80 3225.71



GW‐16 1‐Dec‐80 3225.71



GW‐16 1‐Jan‐81 3225.61



GW‐16 1‐Feb‐81 3225.81



GW‐16 1‐Mar‐81 3226.01



GW‐16 1‐Apr‐81 3225.91



GW‐16 1‐Jun‐81 3226.01



GW‐16 1‐Jul‐81 3227.26



GW‐16 1‐Sep‐81 3226.01



GW‐16 1‐Oct‐81 3231.21



GW‐16 1‐Dec‐81 3226.01



GW‐16 1‐Jan‐82 3225.84



GW‐16 1‐Feb‐82 3225.85



GW‐16 1‐Mar‐82 3226.05



GW‐16 1‐Apr‐82 3226.07



GW‐16 1‐May‐82 3226.11



GW‐16 1‐Jun‐82 3226.32



GW‐16 1‐Jul‐82 3226.18



GW‐16 1‐Aug‐82 3226.32



GW‐16 1‐Sep‐82 3226.24



GW‐16 1‐Oct‐82 3226.07



GW‐16 1‐Nov‐82 3226.2



GW‐16 1‐Dec‐82 3226.03



GW‐16 1‐Jan‐83 3226.26



GW‐16 1‐Feb‐83 3226.75



GW‐16 1‐Apr‐83 3226.72



GW‐16 1‐May‐83 3226.32



GW‐16 1‐Jun‐83 3226.34



GW‐16 1‐Jul‐83 3226.14











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐16 1‐Aug‐83 3226.12



GW‐16 1‐Sep‐83 3226.02



GW‐16 1‐Oct‐83 3226.08



GW‐16 1‐Nov‐83 3226.2



GW‐16 1‐Dec‐83 3226.28



GW‐16 1‐Jan‐84 3226.32



GW‐16 1‐Feb‐84 3226.41



GW‐16 1‐Mar‐84 3226.36



GW‐16 1‐Apr‐84 3226.39



GW‐16 1‐May‐84 3226.58



GW‐16 1‐Jun‐84 3226.51



GW‐16 1‐Jul‐84 3226.48



GW‐16 1‐Aug‐84 3226.39



GW‐16 1‐Sep‐84 3226.31



GW‐16 1‐Oct‐84 3226.37



GW‐16 1‐Nov‐84 3226.41



GW‐16 1‐Dec‐84 3226.57



GW‐16 1‐Jan‐85 3226.56



GW‐16 1‐Feb‐85 3226.59



GW‐16 1‐Mar‐85 3226.67



GW‐16 1‐Apr‐85 3226.81



GW‐16 1‐May‐85 3226.76



GW‐16 1‐Jun‐85 3226.58



GW‐16 1‐Jul‐85 3226.49



GW‐16 1‐Aug‐85 3226.51



GW‐16 1‐Sep‐85 3226.41



GW‐16 1‐Oct‐85 3226.48



GW‐16 1‐Dec‐85 3226.63



GW‐16 3‐Jan‐86 3226.68



GW‐16 6‐Feb‐86 3226.8



GW‐16 10‐Mar‐86 3226.86



GW‐16 11‐Apr‐86 3226.78



GW‐16 1‐May‐86 3226.81



GW‐16 5‐Jun‐86 3226.95



GW‐16 3‐Jul‐86 3226.75



GW‐16 8‐Aug‐86 3226.59



GW‐16 8‐Sep‐86 3226.59



GW‐16 10‐Oct‐86 3226.72



GW‐16 10‐Nov‐86 3226.81



GW‐16 8‐Dec‐86 3226.85



GW‐16 8‐Jan‐87 3226.93



GW‐16 2‐Feb‐87 3226.95



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐16 3‐Mar‐87 3227.02



GW‐16 7‐Apr‐87 3227.02



GW‐16 5‐May‐87 3227.49



GW‐16 4‐Jun‐87 3227.02



GW‐16 9‐Jul‐87 3226.88



GW‐16 6‐Aug‐87 3227.01



GW‐16 3‐Sep‐87 3226.89



GW‐16 5‐Oct‐87 3226.74



GW‐16 3‐Nov‐87 3226.77



GW‐16 8‐Dec‐87 3227.13



GW‐16 2‐Mar‐88 3227.25



GW‐16 8‐Jun‐88 3227.16



GW‐16 1‐Nov‐88 3227



GW‐16 13‐Jan‐89 3227.29



GW‐16 6‐Apr‐89 3227.69



GW‐16 10‐Jul‐89 3227.37



GW‐16 4‐Oct‐89 3227.25



GW‐16 5‐Jan‐90 3227.64



GW‐16 2‐Apr‐90 3227.99



GW‐16 2‐Jul‐90 3227.79



GW‐16 4‐Oct‐90 3227.08



GW‐16 3‐Jan‐91 3227.73



GW‐16 11‐Apr‐91 3227.95



GW‐16 5‐Jul‐91 3228.03



GW‐16 3‐Oct‐91 3227.41



GW‐16 6‐Jan‐92 3228.01



GW‐16 6‐Apr‐92 3228.18



GW‐16 9‐Jul‐92 3227.95



GW‐16 1‐Oct‐92 3227.51



GW‐16 7‐Jan‐93 3228.1



GW‐16 6‐Apr‐93 3228.36



GW‐16 12‐Jul‐93 3228.3



GW‐16 5‐Oct‐93 3227.8



GW‐16 2‐Feb‐94 3228.35



GW‐16 7‐Apr‐94 3228.58



GW‐16 12‐Jul‐94 3228.21



GW‐16 5‐Oct‐94 3227.71



GW‐16 11‐Jan‐95 3228.46



GW‐16 12‐Apr‐95 3228.63



GW‐16 11‐Jul‐95 3228.49



GW‐16 10‐Oct‐95 3227.99



GW‐16 10‐Jan‐96 3228.43



Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



GW‐16 10‐Oct‐96 3227.99



GW‐16 10‐May‐99 3228.95



GW‐16 2‐Dec‐99 3228.58



GW‐16 13‐May‐02 3229.18



GW‐16 5‐May‐05 3229.57



GW‐16 10‐Jun‐08 3229.97



GW‐16 13‐Jun‐11 3231.16



GW‐16 22‐May‐12 3230.28



GW‐16 10‐Jun‐12 3230.03



GW‐16 11‐Jul‐12 3229.38



GW‐16 17‐Aug‐12 3228.81



GW‐16 4‐Sep‐12 3228.53



GW‐16 23‐Oct‐12 3229.2



GW‐16 10‐Nov‐12 3229.38



GW‐16 10‐Jan‐13 3230.15



GW‐16 7‐Feb‐13 3230.31



GW‐16 15‐Feb‐13 3230.36



GW‐16 1‐Mar‐13 3230.44



GW‐16 1‐Apr‐13 3230.49



GW‐16 2‐May‐13 3230.67



GW‐16 4‐Jun‐13 3231.19



GW‐16 8‐Jul‐13 3230.6



GW‐16 5‐Aug‐13 3230.1



GW‐16 2‐May‐14 3231.05



GW‐2 1‐Sep‐77 3219.56



GW‐2 1‐May‐78 3215.76



GW‐2 1‐Jul‐78 3214.36



GW‐2 1‐Aug‐78 3215.76



GW‐2 1‐Sep‐78 3214.96



GW‐2 1‐Oct‐78 3214.56



GW‐2 1‐Dec‐78 3213.56



GW‐2 1‐Jan‐79 3215.96



GW‐2 1‐Feb‐79 3216.76



GW‐2 1‐Mar‐79 3217.16



GW‐2 1‐Apr‐79 3217.26



GW‐2 1‐May‐79 3217.26



GW‐2 1‐Jul‐79 3216.76



GW‐2 1‐Aug‐79 3215.86



GW‐2 1‐Sep‐79 3215.46



GW‐2 1‐Nov‐79 3214.96



GW‐2 1‐Dec‐79 3215.26



GW‐2 1‐Feb‐80 3215.36



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐2 1‐Mar‐80 3215.06



GW‐2 1‐Apr‐80 3215.86



GW‐2 1‐May‐80 3216.56



GW‐2 1‐Jun‐80 3217.46



GW‐2 1‐Aug‐80 3215.56



GW‐2 1‐Sep‐80 3215.06



GW‐2 1‐Oct‐80 3214.36



GW‐2 1‐Dec‐80 3214.66



GW‐2 1‐Jan‐81 3214.66



GW‐2 1‐Feb‐81 3215.66



GW‐2 1‐Mar‐81 3216.56



GW‐2 1‐Apr‐81 3216.26



GW‐2 1‐Jun‐81 3217.06



GW‐2 1‐Jul‐81 3217.73



GW‐2 1‐Sep‐81 3215.92



GW‐2 1‐Oct‐81 3215.16



GW‐2 1‐Dec‐81 3214.48



GW‐2 1‐Feb‐82 3213.81



GW‐2 1‐Mar‐82 3214.25



GW‐2 1‐Apr‐82 3215.54



GW‐2 1‐May‐82 3216.98



GW‐2 1‐Jun‐82 3217.27



GW‐2 1‐Jul‐82 3217.27



GW‐2 1‐Aug‐82 3217.61



GW‐2 1‐Sep‐82 3216.27



GW‐2 1‐Oct‐82 3216.23



GW‐2 1‐Nov‐82 3216.13



GW‐2 1‐Dec‐82 3218.15



GW‐2 1‐Jan‐83 3218.15



GW‐2 1‐Feb‐83 3219



GW‐2 1‐Apr‐83 3218.49



GW‐2 1‐May‐83 3219.16



GW‐2 1‐Jun‐83



GW‐2 1‐Jul‐83 3218.41



GW‐2 1‐Aug‐83 3217.36



GW‐2 1‐Sep‐83 3216.76



GW‐2 1‐Oct‐83 3216.33



GW‐2 1‐Nov‐83 3216.68



GW‐2 1‐Dec‐83 3217.11



GW‐2 1‐Jan‐84 3217.48



GW‐2 1‐Feb‐84 3218.36



GW‐2 1‐Mar‐84 3218.06











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐2 1‐Apr‐84 3217.79
GW‐2 1‐May‐84 3218.08
GW‐2 1‐Jun‐84 3217.65
GW‐2 1‐Jul‐84 3217.11
GW‐2 1‐Aug‐84 3216.65
GW‐2 1‐Sep‐84 3216.35
GW‐2 1‐Oct‐84 3216.63
GW‐2 1‐Nov‐84 3217.55
GW‐2 1‐Dec‐84 3218.17
GW‐2 1‐Jan‐85 3217.76
GW‐2 1‐Feb‐85 3217.72
GW‐2 1‐Mar‐85 3218.36
GW‐2 1‐Apr‐85 3219.04
GW‐2 1‐May‐85 3218.56
GW‐2 1‐Jun‐85 3217.46
GW‐2 1‐Jul‐85 3216.81
GW‐2 1‐Aug‐85 3216.46
GW‐2 1‐Sep‐85 3216.46
GW‐2 1‐Oct‐85 3216.5
GW‐2 1‐Dec‐85 3220.11
GW‐2 3‐Jan‐86 3220.48
GW‐2 6‐Feb‐86 3218.41
GW‐2 10‐Mar‐86 3218.34
GW‐2 11‐Apr‐86 3218.34
GW‐2 1‐May‐86 3217.98
GW‐2 5‐Jun‐86 3218.83
GW‐2 3‐Jul‐86 3217.55
GW‐2 8‐Aug‐86 3216.46
GW‐2 8‐Sep‐86 3216.11
GW‐2 10‐Oct‐86 3216.94
GW‐2 10‐Nov‐86 3217.68
GW‐2 8‐Dec‐86 3217.7
GW‐2 8‐Jan‐87 3218.17
GW‐2 2‐Feb‐87 3218.12
GW‐2 3‐Mar‐87 3217.75
GW‐2 7‐Apr‐87 3217.94
GW‐2 5‐May‐87 3217.2
GW‐2 4‐Jun‐87 3217.2
GW‐2 9‐Jul‐87 3216.35
GW‐2 6‐Aug‐87 3215.93
GW‐2 3‐Sep‐87 3215.65
GW‐2 5‐Oct‐87 3215.74
GW‐2 3‐Nov‐87 3216.28
GW‐2 8‐Dec‐87 3216.33



Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



GW‐2 2‐Mar‐88 3216.51
GW‐2 8‐Jun‐88 3216.42
GW‐2 1‐Nov‐88 3214.89
GW‐2 13‐Jan‐89 3216.36
GW‐2 6‐Apr‐89 3217.67
GW‐2 10‐Jul‐89 3217.28
GW‐2 4‐Oct‐89 3216.26
GW‐2 5‐Jan‐90 3217.8
GW‐2 2‐Apr‐90 3218.23
GW‐2 2‐Jul‐90 3217.48
GW‐2 4‐Oct‐90 3215.84
GW‐2 3‐Jan‐91 3217.46
GW‐2 11‐Apr‐91 3217.76
GW‐2 5‐Jul‐91 3217.74
GW‐2 3‐Oct‐91 3216.13
GW‐2 6‐Jan‐92 3217.58
GW‐2 6‐Apr‐92 3217.11
GW‐2 9‐Jul‐92 3217.03
GW‐2 1‐Oct‐92 3215.9
GW‐2 7‐Jan‐93 3217.6
GW‐2 6‐Apr‐93 3219.9
GW‐2 12‐Jul‐93 3219
GW‐2 5‐Oct‐93 3216.74
GW‐2 2‐Feb‐94 3218.74
GW‐2 7‐Apr‐94 3219.12
GW‐2 12‐Jul‐94 3218.14
GW‐2 5‐Oct‐94 3216.39
GW‐2 11‐Jan‐95 3220.06
GW‐2 12‐Apr‐95 3222.05
GW‐2 11‐Jul‐95 3220.23
GW‐2 10‐Oct‐95 3217.04
GW‐2 10‐Jan‐96 3220.82
GW‐2 10‐Oct‐96 3217.04
GW‐2 10‐May‐99 3222.56
GW‐2 13‐May‐02 3220.41
GW‐2 1‐May‐03 3223.86
GW‐2 5‐May‐05 3223.85
GW‐2 10‐Jun‐08 3223.11
GW‐2 13‐Jun‐11 3225.72
GW‐2 22‐May‐12 3225.54
GW‐2 10‐Jun‐12 3225.3
GW‐2 11‐Jul‐12 3222.95
GW‐2 17‐Aug‐12 3222.24
GW‐2 4‐Sep‐12 3222.08



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐2 23‐Oct‐12 3223.22
GW‐2 10‐Nov‐12 3223.55
GW‐2 10‐Jan‐13 3226.47
GW‐2 7‐Feb‐13 3227.1
GW‐2 15‐Feb‐13 3227.3
GW‐2 1‐Mar‐13 3227.5
GW‐2 1‐Apr‐13 3227.42
GW‐2 2‐May‐13 3227.54
GW‐2 4‐Jun‐13 3228.4
GW‐2 8‐Jul‐13 3226.25
GW‐2 5‐Aug‐13 3224.81
GW‐2 2‐May‐14 3228.37
GW‐3 1‐Sep‐77 3225.24
GW‐3 1‐May‐78 3219.04
GW‐3 1‐Jul‐78 3217.74
GW‐3 1‐Aug‐78 3218.64
GW‐3 1‐Sep‐78 3218.14
GW‐3 1‐Oct‐78 3217.14
GW‐3 1‐Dec‐78 3216.04
GW‐3 1‐Jan‐79 3218.24
GW‐3 1‐Feb‐79 3219.34
GW‐3 1‐Mar‐79 3218.94
GW‐3 1‐Apr‐79 3218.74
GW‐3 1‐May‐79 3218.64
GW‐3 1‐Jul‐79 3218.24
GW‐3 1‐Aug‐79 3218.64
GW‐3 1‐Sep‐79 3218.24
GW‐3 1‐Nov‐79 3218.14
GW‐3 1‐Dec‐79 3217.54
GW‐3 1‐Feb‐80 3217.54
GW‐3 1‐Mar‐80 3217.94
GW‐3 1‐Apr‐80 3217.64
GW‐3 1‐May‐80 3219.34
GW‐3 1‐Jun‐80 3219.64
GW‐3 1‐Aug‐80 3218.34
GW‐3 1‐Sep‐80 3217.74
GW‐3 1‐Oct‐80 3217.24
GW‐3 1‐Dec‐80 3217.44
GW‐3 1‐Jan‐81 3217.34
GW‐3 1‐Feb‐81 3217.74
GW‐3 1‐Mar‐81 3219.14



GW‐3 1‐Apr‐81 3219.04
GW‐3 1‐Jun‐81 3219.64
GW‐3 1‐Jul‐81 3220.21



Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



GW‐3 1‐Sep‐81 3218.43
GW‐3 1‐Oct‐81 3217.94
GW‐3 1‐Dec‐81 3217.14
GW‐3 1‐Feb‐82 3216.89
GW‐3 1‐Mar‐82 3217.35
GW‐3 1‐Apr‐82 3218.18
GW‐3 1‐May‐82 3219.43
GW‐3 1‐Jun‐82 3219.56
GW‐3 1‐Jul‐82 3219.87
GW‐3 1‐Aug‐82 3219.82
GW‐3 1‐Sep‐82 3219.01
GW‐3 1‐Oct‐82 3218.7
GW‐3 1‐Nov‐82 3218.56
GW‐3 1‐Dec‐82 3219.01
GW‐3 1‐Jan‐83 3219.66
GW‐3 1‐Feb‐83 3220.22
GW‐3 1‐Apr‐83 3220.79
GW‐3 1‐May‐83 3220.48
GW‐3 1‐Jun‐83 3220.9
GW‐3 1‐Jul‐83 3220.49
GW‐3 1‐Aug‐83 3219.73
GW‐3 1‐Sep‐83 3219.24
GW‐3 1‐Oct‐83 3218.83
GW‐3 1‐Nov‐83 3219.03
GW‐3 1‐Dec‐83 3219.36
GW‐3 1‐Jan‐84 3219.36
GW‐3 1‐Feb‐84 3219.72
GW‐3 1‐Mar‐84 3219.9
GW‐3 1‐Apr‐84 3219.84
GW‐3 1‐May‐84 3220.12
GW‐3 1‐Jun‐84 3220.07
GW‐3 1‐Jul‐84 3219.76
GW‐3 1‐Aug‐84 3219.34
GW‐3 1‐Sep‐84 3218.93
GW‐3 1‐Oct‐84 3218.75
GW‐3 1‐Nov‐84 3219.18
GW‐3 1‐Dec‐84 3219.56
GW‐3 1‐Jan‐85 3219.53
GW‐3 1‐Feb‐85 3219.74
GW‐3 1‐Mar‐85 3220.44
GW‐3 1‐Apr‐85 3220.76
GW‐3 1‐May‐85 3221.27
GW‐3 1‐Jun‐85 3220.36
GW‐3 1‐Jul‐85 3219.79











Well Name Date
Groundwater Elevation (feet 



amsl)
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GW‐3 1‐Aug‐85 3219.42
GW‐3 1‐Sep‐85 3219.24
GW‐3 1‐Oct‐85 3218.89
GW‐3 1‐Dec‐85 3219.96
GW‐3 3‐Jan‐86 3220.52
GW‐3 6‐Feb‐86 3220.49
GW‐3 10‐Mar‐86 3220.64
GW‐3 11‐Apr‐86 3220.54
GW‐3 1‐May‐86 3220.26
GW‐3 5‐Jun‐86 3221.08
GW‐3 3‐Jul‐86 3220.29
GW‐3 8‐Aug‐86 3219.34
GW‐3 8‐Sep‐86 3218.97
GW‐3 10‐Oct‐86 3219.27
GW‐3 10‐Nov‐86 3219.82
GW‐3 8‐Dec‐86 3219.98
GW‐3 8‐Jan‐87 3220.1
GW‐3 2‐Feb‐87 3220.12
GW‐3 3‐Mar‐87 3220.31
GW‐3 7‐Apr‐87 3220.23
GW‐3 5‐May‐87 3219.87
GW‐3 4‐Jun‐87 3219.82
GW‐3 9‐Jul‐87 3219.37
GW‐3 6‐Aug‐87 3218.91
GW‐3 3‐Sep‐87 3218.64
GW‐3 5‐Oct‐87 3218.39
GW‐3 3‐Nov‐87 3218.56
GW‐3 8‐Dec‐87 3218.85
GW‐3 2‐Mar‐88 3219.65
GW‐3 8‐Jun‐88 3219.37
GW‐3 1‐Nov‐88 3218.35
GW‐3 13‐Jan‐89 3219.34
GW‐3 6‐Apr‐89 3220.39
GW‐3 10‐Jul‐89 3220.14
GW‐3 4‐Oct‐89 3219.26
GW‐3 5‐Jan‐90 3220.23
GW‐3 2‐Apr‐90 3220.76
GW‐3 2‐Jul‐90 3220.27
GW‐3 4‐Oct‐90 3219.03
GW‐3 3‐Jan‐91 3220.27
GW‐3 11‐Apr‐91 3220.6
GW‐3 5‐Jul‐91 3220.6
GW‐3 3‐Oct‐91 3219.19
GW‐3 6‐Jan‐92 3219.74



Well Name Date
Groundwater Elevation (feet 



amsl)
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GW‐3 6‐Apr‐92 3219.83
GW‐3 9‐Jul‐92 3219.74
GW‐3 1‐Oct‐92 3218.65
GW‐3 7‐Jan‐93 3220.64
GW‐3 6‐Apr‐93 3222.32
GW‐3 12‐Jul‐93 3221.86
GW‐3 5‐Oct‐93 3219.96
GW‐3 2‐Feb‐94 3220.74
GW‐3 7‐Apr‐94 3221.29
GW‐3 12‐Jul‐94 3221.29
GW‐3 5‐Oct‐94 3219.58
GW‐3 11‐Jan‐95 3220.58
GW‐3 12‐Apr‐95 3222.17
GW‐3 11‐Jul‐95 3221.7
GW‐3 10‐Oct‐95 3219.07
GW‐3 10‐Jan‐96 3220.91
GW‐3 10‐Oct‐96 3219.07
GW‐3 10‐May‐99 3221.94
GW‐3 13‐May‐02 3221.64
GW‐3 1‐May‐03 3223.05
GW‐3 5‐May‐05 3222.31
GW‐3 10‐Jun‐08 3226.34
GW‐3 13‐Jun‐11 3227.73
GW‐3 22‐May‐12 3224.37
GW‐3 10‐Jun‐12 3223.96
GW‐3 11‐Jul‐12 3222.27
GW‐3 17‐Aug‐12 3221.26
GW‐3 4‐Sep‐12 3221.18
GW‐3 23‐Oct‐12 3222.98
GW‐3 10‐Nov‐12 3224.25
GW‐3 10‐Jan‐13 3228.43
GW‐3 7‐Feb‐13 3229.89
GW‐3 15‐Feb‐13 3231.03
GW‐3 1‐Mar‐13 3232.24
GW‐3 1‐Apr‐13 3232.33
GW‐3 2‐May‐13 3232.65
GW‐3 4‐Jun‐13 3227.55
GW‐3 8‐Jul‐13 3226.28
GW‐3 5‐Aug‐13 3224.63
GW‐3 2‐May‐14 3227.53
GW‐4 1‐Sep‐77 3243.6
GW‐4 1‐May‐78 3237.3
GW‐4 1‐Jul‐78 3235.4
GW‐4 1‐Aug‐78 3236.3



Well Name Date
Groundwater Elevation (feet 



amsl)
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GW‐4 1‐Sep‐78 3236
GW‐4 1‐Oct‐78 3235.3
GW‐4 1‐Dec‐78 3234.7
GW‐4 1‐Jan‐79 3236.6
GW‐4 1‐Feb‐79 3238
GW‐4 1‐Mar‐79 3237.5
GW‐4 1‐Apr‐79 3237.4
GW‐4 1‐May‐79 3237.3
GW‐4 1‐Jul‐79 3236.9
GW‐4 1‐Aug‐79 3236.6
GW‐4 1‐Sep‐79 3236.5
GW‐4 1‐Nov‐79 3236.4
GW‐4 1‐Dec‐79 3236.8
GW‐4 1‐Feb‐80 3237
GW‐4 1‐Mar‐80 3236.5
GW‐4 1‐Apr‐80 3236.2
GW‐4 1‐May‐80 3236.6
GW‐4 1‐Jun‐80 3236.6
GW‐4 1‐Aug‐80 3236
GW‐4 1‐Sep‐80 3236
GW‐4 1‐Oct‐80 3236.2
GW‐4 1‐Dec‐80 3236.4
GW‐4 1‐Jan‐81 3236.4
GW‐4 1‐Feb‐81 3236.5
GW‐4 1‐Mar‐81 3236.5
GW‐4 1‐Apr‐81 3236.4
GW‐4 1‐Jun‐81 3236.5
GW‐4 1‐Jul‐81 3237.51
GW‐4 1‐Sep‐81 3236.03
GW‐4 1‐Oct‐81 3235.95
GW‐4 1‐Dec‐81 3235.87
GW‐4 1‐Feb‐82 3235.82
GW‐4 1‐Mar‐82 3236.18
GW‐4 1‐Apr‐82 3237.01
GW‐4 1‐May‐82 3236.32
GW‐4 1‐Jun‐82 3236.14
GW‐4 1‐Jul‐82 3236.16
GW‐4 1‐Aug‐82 3236.14
GW‐4 1‐Sep‐82 3235.82
GW‐4 1‐Oct‐82 3235.82
GW‐4 1‐Nov‐82 3235.87
GW‐4 1‐Dec‐82 3236.24
GW‐4 1‐Jan‐83 3236.53
GW‐4 1‐Feb‐83 3238.14



Well Name Date
Groundwater Elevation (feet 



amsl)
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GW‐4 1‐Apr‐83 3237.46
GW‐4 1‐May‐83 3236.78
GW‐4 1‐Jun‐83 3236.53
GW‐4 1‐Jul‐83 3236.38
GW‐4 1‐Aug‐83 3236.16
GW‐4 1‐Sep‐83 3235.99
GW‐4 1‐Oct‐83 3235.95
GW‐4 1‐Nov‐83 3236.27
GW‐4 1‐Dec‐83 3236.42
GW‐4 1‐Jan‐84 3236.48
GW‐4 1‐Feb‐84 3236.63
GW‐4 1‐Mar‐84 3236.49
GW‐4 1‐Apr‐84 3236.36
GW‐4 1‐May‐84 3236.39
GW‐4 1‐Jun‐84 3236.4
GW‐4 1‐Jul‐84 3236.17
GW‐4 1‐Aug‐84 3236.07
GW‐4 1‐Sep‐84 3236.01
GW‐4 1‐Oct‐84 3236.05
GW‐4 1‐Nov‐84 3236.34
GW‐4 1‐Dec‐84 3236.52
GW‐4 1‐Jan‐85 3236.56
GW‐4 1‐Feb‐85 3236.61
GW‐4 1‐Mar‐85 3236.59
GW‐4 1‐Apr‐85 3236.53
GW‐4 1‐May‐85 3236.48
GW‐4 1‐Jun‐85 3236.15
GW‐4 1‐Jul‐85 3236.08
GW‐4 1‐Aug‐85 3236.03
GW‐4 1‐Sep‐85 3236.01
GW‐4 1‐Oct‐85 3236.12
GW‐4 1‐Dec‐85 3236.54
GW‐4 3‐Jan‐86 3236.62
GW‐4 6‐Feb‐86 3236.71
GW‐4 10‐Mar‐86 3236.82
GW‐4 11‐Apr‐86 3236.49
GW‐4 1‐May‐86 3236.41
GW‐4 5‐Jun‐86 3236.59
GW‐4 3‐Jul‐86 3236.4
GW‐4 8‐Aug‐86 3236.18
GW‐4 8‐Sep‐86 3236.12
GW‐4 10‐Oct‐86 3236.34
GW‐4 10‐Nov‐86 3236.55
GW‐4 8‐Dec‐86 3236.64
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GW‐4 8‐Jan‐87 3236.77
GW‐4 2‐Feb‐87 3236.84
GW‐4 3‐Mar‐87 3236.87
GW‐4 7‐Apr‐87 3236.67
GW‐4 5‐May‐87 3236.53
GW‐4 4‐Jun‐87 3236.57
GW‐4 9‐Jul‐87 3236.48
GW‐4 6‐Aug‐87 3236.15
GW‐4 3‐Sep‐87 3236.22
GW‐4 5‐Oct‐87 3236.2
GW‐4 3‐Nov‐87 3236.5
GW‐4 8‐Dec‐87 3236.66
GW‐4 2‐Mar‐88 3236.87
GW‐4 8‐Jun‐88 3236.55
GW‐4 1‐Nov‐88 3236.5
GW‐4 13‐Jan‐89 3236.72
GW‐4 6‐Apr‐89 3236.97
GW‐4 10‐Jul‐89 3236.65
GW‐4 4‐Oct‐89 3236.34
GW‐4 5‐Jan‐90 3236.84
GW‐4 2‐Apr‐90 3236.88
GW‐4 2‐Jul‐90 3236.88
GW‐4 4‐Oct‐90 3236.41
GW‐4 3‐Jan‐91 3236.91
GW‐4 11‐Apr‐91 3236.94
GW‐4 5‐Jul‐91 3236.9
GW‐4 3‐Oct‐91 3236.44
GW‐4 6‐Jan‐92 3237.14
GW‐4 6‐Apr‐92 3237.01
GW‐4 9‐Jul‐92 3236.84
GW‐4 1‐Oct‐92 3236.52
GW‐4 7‐Jan‐93 3237.2
GW‐4 6‐Apr‐93 3237.41
GW‐4 12‐Jul‐93 3237.24
GW‐4 5‐Oct‐93 3236.8
GW‐4 2‐Feb‐94 3237.4
GW‐4 7‐Apr‐94 3237.55
GW‐4 12‐Jul‐94 3236.93
GW‐4 5‐Oct‐94 3236.79
GW‐4 11‐Jan‐95 3237.4
GW‐4 12‐Apr‐95 3237.37
GW‐4 11‐Jul‐95 3237.3
GW‐4 10‐Oct‐95 3236.75
GW‐4 10‐Jan‐96 3237.24
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GW‐4 10‐Oct‐96 3236.75
GW‐4 10‐May‐99 3237.57
GW‐4 13‐May‐02 3237.47
GW‐4 1‐May‐03 3237.87
GW‐4 5‐May‐05 3237.87
GW‐4 10‐Jun‐08 3238.14
GW‐4 13‐Jun‐11 3238.71
GW‐4 22‐May‐12 3237.87
GW‐4 10‐Jun‐12 3237.7
GW‐4 11‐Jul‐12 3237.29
GW‐4 17‐Aug‐12 3236.91
GW‐4 4‐Sep‐12 3236.66
GW‐4 23‐Oct‐12 3237.12
GW‐4 10‐Nov‐12 3237.29
GW‐4 10‐Jan‐13 3237.93
GW‐4 7‐Feb‐13 3238.1
GW‐4 15‐Feb‐13 3238.15
GW‐4 1‐Mar‐13 3238.23
GW‐4 1‐Apr‐13 3238.08
GW‐4 2‐May‐13 3238.17
GW‐4 4‐Jun‐13 3238.35
GW‐4 8‐Jul‐13 3238.29
GW‐4 5‐Aug‐13 3237.87
GW‐4 2‐May‐14 3238.54
GW‐5 1‐Sep‐77 3213.95
GW‐5 1‐May‐78 3212.15
GW‐5 1‐Jul‐78 3208.65
GW‐5 1‐Aug‐78 3209.45
GW‐5 1‐Sep‐78 3209.25
GW‐5 1‐Oct‐78 3209.95
GW‐5 1‐Dec‐78 3209.45
GW‐5 1‐Jan‐79 3210.25
GW‐5 1‐Feb‐79 3211.25
GW‐5 1‐Mar‐79 3212.25
GW‐5 1‐Apr‐79 3211.95
GW‐5 1‐May‐79 3211.75
GW‐5 1‐Jul‐79 3210.95
GW‐5 1‐Aug‐79 3210.95
GW‐5 1‐Sep‐79 3210.95
GW‐5 1‐Nov‐79 3210.85
GW‐5 1‐Dec‐79 3210.85
GW‐5 1‐Feb‐80 3211.05
GW‐5 1‐Mar‐80 3210.75
GW‐5 1‐Apr‐80 3210.95



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐5 1‐May‐80 3211.75
GW‐5 1‐Jun‐80 3213.25
GW‐5 1‐Aug‐80 3210.35
GW‐5 1‐Sep‐80 3210.15
GW‐5 1‐Oct‐80 3209.75
GW‐5 1‐Dec‐80 3209.95
GW‐5 1‐Jan‐81 3209.85
GW‐5 1‐Feb‐81 3210.75
GW‐5 1‐Mar‐81 3212.75
GW‐5 1‐Apr‐81 3211.95
GW‐5 1‐Jun‐81 3213.15
GW‐5 1‐Jul‐81 3212.71
GW‐5 1‐Sep‐81 3210.65
GW‐5 1‐Oct‐81 3211.36
GW‐5 1‐Dec‐81 3209.53
GW‐5 1‐Feb‐82 3206.9
GW‐5 1‐Mar‐82 3209.25
GW‐5 1‐Apr‐82 3210.94
GW‐5 1‐May‐82 3211.48
GW‐5 1‐Jun‐82 3211.88
GW‐5 1‐Jul‐82 3212
GW‐5 1‐Aug‐82 3211.88
GW‐5 1‐Sep‐82 3211.52
GW‐5 1‐Oct‐82 3211
GW‐5 1‐Nov‐82 3211.61
GW‐5 1‐Dec‐82 3212.44
GW‐5 1‐Jan‐83 3213.34
GW‐5 1‐Feb‐83 3214.3
GW‐5 1‐Apr‐83 3213.36
GW‐5 1‐May‐83 3213.38
GW‐5 1‐Jun‐83 3213.55
GW‐5 1‐Jul‐83 3212.82
GW‐5 1‐Aug‐83 3212.12
GW‐5 1‐Sep‐83 3211.98
GW‐5 1‐Oct‐83 3211.46
GW‐5 1‐Nov‐83 3211.98
GW‐5 1‐Dec‐83 3212.09
GW‐5 1‐Jan‐84 3212.66
GW‐5 1‐Feb‐84 3212.84
GW‐5 1‐Mar‐84 3212.88
GW‐5 1‐Apr‐84 3212.24
GW‐5 1‐May‐84 3212.43
GW‐5 1‐Jun‐84 3212.13
GW‐5 1‐Jul‐84 3212.35
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GW‐5 1‐Aug‐84 3211.69
GW‐5 1‐Sep‐84 3211.8
GW‐5 1‐Oct‐84 3211.23
GW‐5 1‐Nov‐84 3212.18
GW‐5 1‐Dec‐84 3212.75
GW‐5 1‐Jan‐85 3212.55
GW‐5 1‐Feb‐85 3212.89
GW‐5 1‐Mar‐85 3213.75
GW‐5 1‐Apr‐85 3213.75
GW‐5 1‐May‐85 3212.97
GW‐5 1‐Jun‐85 3212.37
GW‐5 1‐Jul‐85 3211.75
GW‐5 1‐Aug‐85 3211.69
GW‐5 1‐Sep‐85 3211.58
GW‐5 1‐Oct‐85 3211.55
GW‐5 1‐Dec‐85 3212.47
GW‐5 3‐Jan‐86 3212.85
GW‐5 6‐Feb‐86 3212.73
GW‐5 10‐Mar‐86 3212.89
GW‐5 11‐Apr‐86 3212.57
GW‐5 1‐May‐86 3212.66
GW‐5 5‐Jun‐86 3213.3
GW‐5 3‐Jul‐86 3212.38
GW‐5 8‐Aug‐86 3211.45
GW‐5 8‐Sep‐86 3211.21
GW‐5 10‐Oct‐86 3211.9
GW‐5 10‐Nov‐86 3212.4
GW‐5 8‐Dec‐86 3212.45
GW‐5 8‐Jan‐87 3212.37
GW‐5 2‐Feb‐87 3212.58
GW‐5 3‐Mar‐87 3212.57
GW‐5 7‐Apr‐87 3212.16
GW‐5 5‐May‐87 3211.74
GW‐5 4‐Jun‐87 3211.81
GW‐5 9‐Jul‐87 3211.26
GW‐5 6‐Aug‐87 3210.93
GW‐5 3‐Sep‐87 3210.63
GW‐5 5‐Oct‐87 3210.44
GW‐5 3‐Nov‐87 3210.64
GW‐5 8‐Dec‐87 3210.99
GW‐5 2‐Mar‐88 3211.5
GW‐5 8‐Jun‐88 3211.66
GW‐5 1‐Nov‐88 3209.58
GW‐5 13‐Jan‐89 3210.87
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GW‐5 6‐Apr‐89 3212.52
GW‐5 10‐Jul‐89 3213.17
GW‐5 4‐Oct‐89 3212.55
GW‐5 5‐Jan‐90 3212.69
GW‐5 2‐Apr‐90 3212.82
GW‐5 2‐Jul‐90 3212.55
GW‐5 4‐Oct‐90 3211.1
GW‐5 3‐Jan‐91 3212.99
GW‐5 11‐Apr‐91 3213.21
GW‐5 5‐Jul‐91 3213.1
GW‐5 3‐Oct‐91 3211.61
GW‐5 6‐Jan‐92 3211.77
GW‐5 6‐Apr‐92 3212.16
GW‐5 9‐Jul‐92 3212.55
GW‐5 1‐Oct‐92 3210.87
GW‐5 7‐Jan‐93 3212.12
GW‐5 6‐Apr‐93 3214.7
GW‐5 12‐Jul‐93 3214.02
GW‐5 5‐Oct‐93 3211.65
GW‐5 2‐Feb‐94 3213.47
GW‐5 7‐Apr‐94 3214.68
GW‐5 12‐Jul‐94 3213.45
GW‐5 31‐Aug‐94 3211.75
GW‐5 5‐Oct‐94 3211.39
GW‐5 11‐Jan‐95 3212.67
GW‐5 12‐Apr‐95 3213.81
GW‐5 11‐Jul‐95 3213.49
GW‐5 10‐Oct‐95 3211.08
GW‐5 10‐Jan‐96 3212.65
GW‐5 10‐Oct‐96 3211.08
GW‐5 10‐May‐99 3213.75
GW‐5 13‐May‐02 3212.99
GW‐5 1‐May‐03 3215.44
GW‐5 5‐May‐05 3214.67
GW‐5 10‐Jun‐08 3219.25
GW‐5 13‐Jun‐11 3221.86
GW‐5 22‐May‐12 3217.96
GW‐5 9‐Jun‐12 3217.83
GW‐5 11‐Jul‐12 3215.62
GW‐5 17‐Aug‐12 3214.92
GW‐5 4‐Sep‐12 3214.79
GW‐5 23‐Oct‐12 3215.86
GW‐5 10‐Nov‐12 3216.19
GW‐5 10‐Jan‐13 3217.19
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GW‐5 7‐Feb‐13 3217.6
GW‐5 15‐Feb‐13 3217.79
GW‐5 1‐Mar‐13 3218.55
GW‐5 1‐Apr‐13 3218.5
GW‐5 2‐May‐13 3219.34
GW‐5 4‐Jun‐13 3221.79
GW‐5 8‐Jul‐13 3219.03
GW‐5 5‐Aug‐13 3217.46
GW‐5 2‐May‐14 3221.55
GW‐6 1‐Sep‐77 3215.67
GW‐6 1‐May‐78 3214.57
GW‐6 1‐Jul‐78 3212.97
GW‐6 1‐Aug‐78 3214.07
GW‐6 1‐Sep‐78 3213.57
GW‐6 1‐Oct‐78 3213.47
GW‐6 1‐Dec‐78 3213.07
GW‐6 1‐Jan‐79 3214.37
GW‐6 1‐Feb‐79 3215.17
GW‐6 1‐Mar‐79 3215.77
GW‐6 1‐Apr‐79 3215.97
GW‐6 1‐May‐79 3215.47
GW‐6 1‐Jul‐79 3215.07
GW‐6 1‐Aug‐79 3214.07
GW‐6 1‐Sep‐79 3213.97
GW‐6 1‐Nov‐79 3214.17
GW‐6 1‐Dec‐79 3214.37
GW‐6 1‐Feb‐80 3214.67
GW‐6 1‐Mar‐80 3215.27
GW‐6 1‐Apr‐80 3210.67
GW‐6 1‐May‐80 3215.37
GW‐6 1‐Jun‐80 3216.07
GW‐6 1‐Aug‐80 3214.67
GW‐6 1‐Sep‐80 3214.37
GW‐6 1‐Oct‐80 3214.37
GW‐6 1‐Dec‐80 3214.67
GW‐6 1‐Jan‐81 3214.47
GW‐6 1‐Feb‐81 3215.27
GW‐6 1‐Mar‐81 3215.77
GW‐6 1‐Apr‐81 3215.77
GW‐6 1‐Jun‐81 3216.17
GW‐6 1‐Jul‐81 3216.58
GW‐6 1‐Sep‐81 3215.39
GW‐6 1‐Oct‐81 3215.17
GW‐6 1‐Dec‐81 3214.89
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GW‐6 1‐Feb‐82 3214.15
GW‐6 1‐Mar‐82 3214.77
GW‐6 1‐Apr‐82 3215.64
GW‐6 1‐May‐82 3216
GW‐6 1‐Jun‐82 3216.13
GW‐6 1‐Jul‐82 3215.95
GW‐6 1‐Aug‐82 3215.93
GW‐6 1‐Sep‐82 3216.2
GW‐6 1‐Oct‐82 3215.85
GW‐6 1‐Nov‐82 3216.05
GW‐6 1‐Dec‐82 3216.77
GW‐6 1‐Jan‐83 3217.14
GW‐6 1‐Feb‐83 3217.76
GW‐6 1‐Apr‐83 3217.47
GW‐6 1‐May‐83 3217.32
GW‐6 1‐Jun‐83 3217.4
GW‐6 1‐Jul‐83 3216.99
GW‐6 1‐Aug‐83 3216.52
GW‐6 1‐Sep‐83 3215.53
GW‐6 1‐Oct‐83 3215.95
GW‐6 1‐Nov‐83 3216.48
GW‐6 1‐Dec‐83 3216.69
GW‐6 1‐Jan‐84 3216.81
GW‐6 1‐Feb‐84 3217.13
GW‐6 1‐Mar‐84 3216.87
GW‐6 1‐Apr‐84 3216.44
GW‐6 1‐May‐84 3216.71
GW‐6 1‐Jun‐84 3216.68
GW‐6 1‐Jul‐84 3216.58
GW‐6 1‐Aug‐84 3216.33
GW‐6 1‐Sep‐84 3215.67
GW‐6 1‐Oct‐84 3216.2
GW‐6 1‐Nov‐84 3216.68
GW‐6 1‐Dec‐84 3217
GW‐6 1‐Jan‐85 3216.94
GW‐6 1‐Feb‐85 3217.04
GW‐6 1‐Mar‐85 3217.36
GW‐6 1‐Apr‐85 3217.35
GW‐6 1‐May‐85 3216.98
GW‐6 1‐Jun‐85 3216.49
GW‐6 1‐Jul‐85 3216.29
GW‐6 1‐Aug‐85 3216.31
GW‐6 1‐Sep‐85 3216.35
GW‐6 1‐Oct‐85 3216.35



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



GW‐6 1‐Dec‐85 3217.21
GW‐6 3‐Jan‐86 3217.4606
GW‐6 6‐Feb‐86 3217.2485
GW‐6 10‐Mar‐86 3217.41111
GW‐6 11‐Apr‐86 3216.71825
GW‐6 1‐May‐86 3216.70411
GW‐6 5‐Jun‐86 3217.42525
GW‐6 3‐Jul‐86 3216.77481
GW‐6 8‐Aug‐86 3216.1173
GW‐6 8‐Sep‐86 3216.08195
GW‐6 10‐Oct‐86 3216.66169
GW‐6 10‐Nov‐86 3216.90914
GW‐6 8‐Dec‐86 3216.90914
GW‐6 8‐Jan‐87 3216.80309
GW‐6 2‐Feb‐87 3216.76774
GW‐6 3‐Mar‐87 3216.76774
GW‐6 7‐Apr‐87 3216.37182
GW‐6 5‐May‐87 3215.95469
GW‐6 4‐Jun‐87 3216.24456
GW‐6 9‐Jul‐87 3215.92641
GW‐6 6‐Aug‐87 3215.49514
GW‐6 3‐Sep‐87 3215.49514
GW‐6 5‐Oct‐87 3215.34667
GW‐6 3‐Nov‐87 3215.7638
GW‐6 8‐Dec‐87 3215.95469
GW‐6 2‐Mar‐88 3215.94762
GW‐6 8‐Jun‐88 3222.50151
GW‐6 1‐Nov‐88 3214.79521
GW‐6 13‐Jan‐89 3222.60049
GW‐6 6‐Apr‐89 3223.1873
GW‐6 10‐Jul‐89 3223.1166
GW‐6 9‐Oct‐89 3215.43858
GW‐6 5‐Jan‐90 3216.35768
GW‐6 2‐Apr‐90 3216.16679
GW‐6 2‐Jul‐90 3216.15
GW‐6 4‐Oct‐90 3215.25
GW‐6 3‐Jan‐91 3216.24
GW‐6 11‐Apr‐91 3216.8
GW‐6 5‐Jul‐91 3216.52
GW‐6 3‐Oct‐91 3215.55
GW‐6 6‐Jan‐92 3216.10316
GW‐6 6‐Apr‐92 3215.5517
GW‐6 9‐Jul‐92 3215.93348
GW‐6 1‐Oct‐92 3214.94368
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GW‐6 7‐Jan‐93 3215.8345
GW‐6 6‐Apr‐93 3216.90207
GW‐6 12‐Jul‐93 3216.93742
GW‐6 5‐Oct‐93 3215.50221
GW‐6 2‐Feb‐94 3216.4001
GW‐6 7‐Apr‐94 3217.2485
GW‐6 12‐Jul‐94 3216.59806
GW‐6 5‐Oct‐94 3215.48807
GW‐6 11‐Jan‐95 3216.57685
GW‐6 12‐Apr‐95 3217.20608
GW‐6 11‐Jul‐95 3217.12124
GW‐6 10‐Oct‐95 3215.54463
GW‐6 10‐Jan‐96 3216.71118
GW‐6 10‐Oct‐96 3215.54463
GW‐6 10‐May‐99 3217.28385
GW‐6 13‐May‐02 3216.5415
GW‐6 1‐May‐03 3217.6727
GW‐6 5‐May‐05 3217.59493
GW‐6 10‐Jun‐08 3219.1574
GW‐6 13‐Jun‐11 3222.98934
GW‐6 22‐May‐12 3219.016
GW‐6 10‐Jun‐12 3218.76148
GW‐6 11‐Jul‐12 3217.48888
GW‐6 17‐Aug‐12 3216.78188
GW‐6 4‐Sep‐12 3216.65462
GW‐6 23‐Oct‐12 3217.5313
GW‐6 10‐Nov‐12 3217.75047
GW‐6 10‐Jan‐13 3219.17861
GW‐6 7‐Feb‐13 3219.39778
GW‐6 15‐Feb‐13 3219.49676
GW‐6 1‐Mar‐13 3219.77956
GW‐6 1‐Apr‐13 3219.57453
GW‐6 2‐May‐13 3219.8644
GW‐6 4‐Jun‐13 3221.43394
GW‐6 8‐Jul‐13 3220.11185
GW‐6 5‐Aug‐13 3218.97358
GW‐6 2‐May‐14 3220.5007
GW‐7 1‐Sep‐77 3215.45
GW‐7 1‐May‐78 3212.15
GW‐7 1‐Jul‐78 3210.05
GW‐7 1‐Aug‐78 3211.35
GW‐7 1‐Sep‐78 3211.05
GW‐7 1‐Oct‐78 3210.75
GW‐7 1‐Dec‐78 3209.95
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GW‐7 1‐Jan‐79 3212.35
GW‐7 1‐Feb‐79 3213.05
GW‐7 1‐Mar‐79 3213.05
GW‐7 1‐Apr‐79 3213.05
GW‐7 1‐May‐79 3212.85
GW‐7 1‐Jul‐79 3212.55
GW‐7 1‐Aug‐79 3211.55
GW‐7 1‐Sep‐79 3211.55
GW‐7 1‐Nov‐79 3211.55
GW‐7 1‐Dec‐79 3211.65
GW‐7 1‐Feb‐80 3212.05
GW‐7 1‐Mar‐80 3211.95
GW‐7 1‐Apr‐80 3212.45
GW‐7 1‐May‐80 3212.65
GW‐7 1‐Jun‐80 3213.45
GW‐7 1‐Aug‐80 3212.75
GW‐7 1‐Sep‐80 3212.55
GW‐7 1‐Oct‐80 3212.45
GW‐7 1‐Dec‐80 3212.85
GW‐7 1‐Jan‐81 3212.55
GW‐7 1‐Feb‐81 3213.75
GW‐7 1‐Mar‐81 3214.75
GW‐7 1‐Apr‐81 3214.65
GW‐7 1‐Jun‐81 3208.95
GW‐7 1‐Jul‐81 3215.42
GW‐7 1‐Sep‐81 3213.97
GW‐7 1‐Oct‐81 3213.65
GW‐7 1‐Dec‐81 3212.95
GW‐7 1‐Feb‐82 3212.62
GW‐7 1‐Mar‐82 3213.08
GW‐7 1‐Apr‐82 3214.35
GW‐7 1‐May‐82 3215.16
GW‐7 1‐Jun‐82 3215.38
GW‐7 1‐Jul‐82 3215.66
GW‐7 1‐Aug‐82 3215.63
GW‐7 1‐Sep‐82 3215.04
GW‐7 1‐Oct‐82 3214.7
GW‐7 1‐Nov‐82 3214.91
GW‐7 1‐Dec‐82 3215.63
GW‐7 1‐Jan‐83 3216.5
GW‐7 1‐Feb‐83 3217.4
GW‐7 1‐Apr‐83 3217.01
GW‐7 1‐May‐83 3217
GW‐7 1‐Jun‐83 3217.05
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GW‐7 1‐Jul‐83 3216.53
GW‐7 1‐Aug‐83 3215.83
GW‐7 1‐Sep‐83 3215.49
GW‐7 1‐Oct‐83 3215.13
GW‐7 1‐Nov‐83 3215.63
GW‐7 1‐Dec‐83 3215.82
GW‐7 1‐Jan‐84 3216.08
GW‐7 1‐Feb‐84 3216.39
GW‐7 1‐Mar‐84 3216.38
GW‐7 1‐Apr‐84 3215.96
GW‐7 1‐May‐84 3216.21
GW‐7 1‐Jun‐84 3216.07
GW‐7 1‐Jul‐84 3215.91
GW‐7 1‐Aug‐84 3215.5
GW‐7 1‐Sep‐84 3215.28
GW‐7 1‐Oct‐84 3215.11
GW‐7 1‐Nov‐84 3215.87
GW‐7 1‐Dec‐84 3216.28
GW‐7 1‐Jan‐85 3216.17
GW‐7 1‐Feb‐85 3216.32
GW‐7 1‐Mar‐85 3216.98
GW‐7 1‐Apr‐85 3217.08
GW‐7 1‐May‐85 3216.98
GW‐7 1‐Jun‐85 3216.26
GW‐7 1‐Jul‐85 3215.72
GW‐7 1‐Aug‐85 3215.53
GW‐7 1‐Sep‐85 3215.42
GW‐7 1‐Oct‐85 3215.29
GW‐7 1‐Dec‐85 3216.46
GW‐7 3‐Jan‐86 3216.86445
GW‐7 6‐Feb‐86 3216.617
GW‐7 10‐Mar‐86 3216.77254
GW‐7 11‐Apr‐86 3216.44025
GW‐7 1‐May‐86 3216.28471
GW‐7 5‐Jun‐86 3216.94222
GW‐7 3‐Jul‐86 3216.10089
GW‐7 8‐Aug‐86 3215.203
GW‐7 8‐Sep‐86 3215.00504
GW‐7 10‐Oct‐86 3215.59185
GW‐7 10‐Nov‐86 3216.08675
GW‐7 8‐Dec‐86 3216.08675
GW‐7 8‐Jan‐87 3216.13
GW‐7 2‐Feb‐87 3216.16
GW‐7 3‐Mar‐87 3216.25
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GW‐7 7‐Apr‐87 3215.87
GW‐7 5‐May‐87 3215.52
GW‐7 4‐Jun‐87 3215.61
GW‐7 9‐Jul‐87 3215.18179
GW‐7 6‐Aug‐87 3214.62326
GW‐7 3‐Sep‐87 3214.43944
GW‐7 5‐Oct‐87 3214.24855
GW‐7 3‐Nov‐87 3214.61619
GW‐7 8‐Dec‐87 3214.89192
GW‐7 2‐Mar‐88 3215.4151
GW‐7 8‐Jun‐88 3215.1323
GW‐7 1‐Nov‐88 3214.00817
GW‐7 13‐Jan‐89 3214.91313
GW‐7 6‐Apr‐89 3216.09382
GW‐7 10‐Jul‐89 3215.83223
GW‐7 9‐Oct‐89 3214.82829
GW‐7 5‐Jan‐90 3216.13624
GW‐7 2‐Apr‐90 3216.32006
GW‐7 2‐Jul‐90 3215.85
GW‐7 4‐Oct‐90 3214.81
GW‐7 3‐Jan‐91 3216.07
GW‐7 11‐Apr‐91 3216.24
GW‐7 5‐Jul‐91 3216.38
GW‐7 6‐Jan‐92 3215.56357
GW‐7 6‐Apr‐92 3215.53529
GW‐7 9‐Jul‐92 3215.71204
GW‐7 1‐Oct‐92 3214.496
GW‐7 7‐Jan‐93 3216.08675
GW‐7 6‐Apr‐93 3217.76234
GW‐7 12‐Jul‐93 3217.43005
GW‐7 5‐Oct‐93 3215.65548
GW‐7 2‐Feb‐94 3216.64528
GW‐7 7‐Apr‐94 3218.05928
GW‐7 12‐Jul‐94 3216.90687
GW‐7 5‐Oct‐94 3215.30905
GW‐7 11‐Jan‐95 3216.63821
GW‐7 12‐Apr‐95 3217.83304
GW‐7 11‐Jul‐95 3217.324
GW‐7 10‐Oct‐95 3215.06867
GW‐7 10‐Jan‐96 3216.72305
GW‐7 10‐Oct‐96 3215.06867
GW‐7 10‐May‐99 3217.83304
GW‐7 13‐May‐02 3217.28865
GW‐7 1‐May‐03 3219.05615
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GW‐7 5‐May‐05 3218.5966
GW‐7 10‐Jun‐08 3221.94778
GW‐7 23‐Jun‐11
GW‐7 22‐May‐12 3220.90849
GW‐7 10‐Jun‐12 3220.62569
GW‐7 11‐Jul‐12 3218.80163
GW‐7 17‐Aug‐12 3218.04514
GW‐7 4‐Sep‐12 3217.9603
GW‐7 23‐Oct‐12 3219.02787
GW‐7 10‐Nov‐12 3219.28239
GW‐7 10‐Jan‐13 3221.58014
GW‐7 7‐Feb‐13 3221.93364
GW‐7 15‐Feb‐13 3222.08211
GW‐7 1‐Mar‐13 3222.47803
GW‐7 1‐Apr‐13 3222.28714
GW‐7 2‐May‐13 3222.6972
GW‐7 4‐Jun‐13 3224.10413
GW‐7 8‐Jul‐13 3222.39319
GW‐7 5‐Aug‐13 3220.9297
GW‐7 2‐May‐14 3223.83547
GW‐9 1‐Sep‐77 3243.24
GW‐9 1‐May‐78 3239.34
GW‐9 1‐Jul‐78 3237.54
GW‐9 1‐Aug‐78 3238.04
GW‐9 1‐Sep‐78 3237.84
GW‐9 1‐Oct‐78 3237.74
GW‐9 1‐Dec‐78 3237.34
GW‐9 1‐Jan‐79 3238.74
GW‐9 1‐Feb‐79 3239.14
GW‐9 1‐Mar‐79 3239.54
GW‐9 1‐Apr‐79 3240.14
GW‐9 1‐May‐79 3239.94
GW‐9 1‐Jul‐79 3239.34
GW‐9 1‐Aug‐79 3238.04
GW‐9 1‐Sep‐79 3237.94
GW‐9 1‐Nov‐79 3238.14
GW‐9 1‐Dec‐79 3238.24
GW‐9 1‐Feb‐80 3238.64
GW‐9 1‐Mar‐80 3233.04
GW‐9 1‐Apr‐80 3232.34
GW‐9 1‐May‐80 3237.64
GW‐9 1‐Jun‐80 3237.54
GW‐9 1‐Aug‐80 3236.74
GW‐9 1‐Sep‐80 3236.44



Well Name Date
Groundwater Elevation (feet 
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GW‐9 1‐Oct‐80 3236.34
GW‐9 1‐Dec‐80 3236.44
GW‐9 1‐Jan‐81 3236.14
GW‐9 1‐Feb‐81 3235.94
GW‐9 1‐Mar‐81 3235.64
GW‐9 1‐Apr‐81 3235.34
GW‐9 1‐Jun‐81 3235.24
GW‐9 1‐Jul‐81 3235.63
GW‐9 1‐Sep‐81 3234.51
GW‐9 1‐Oct‐81 3234.8
GW‐9 1‐Dec‐81 3234.71
GW‐9 1‐Jan‐82 3234.71
GW‐9 1‐Feb‐82 3234.7
GW‐9 1‐Mar‐82 3235.04
GW‐9 1‐Apr‐82 3235.02
GW‐9 1‐May‐82 3234.99
GW‐9 1‐Jun‐82 3234.76
GW‐9 1‐Jul‐82 3234.9
GW‐9 1‐Aug‐82 3234.88
GW‐9 1‐Sep‐82 3234.49
GW‐9 1‐Oct‐82 3234.48
GW‐9 1‐Nov‐82 3234.71
GW‐9 1‐Dec‐82 3235.21
GW‐9 1‐Jan‐83 3235.89
GW‐9 1‐Feb‐83 3236.73
GW‐9 1‐Apr‐83 3236.26
GW‐9 1‐May‐83 3236.19
GW‐9 1‐Jun‐83 3235.58
GW‐9 1‐Jul‐83 3235.38
GW‐9 1‐Aug‐83 3235.19
GW‐9 1‐Sep‐83 3235.14
GW‐9 1‐Oct‐83 3235.16
GW‐9 1‐Nov‐83 3235.68
GW‐9 1‐Dec‐83 3235.87
GW‐9 1‐Jan‐84 3235.94
GW‐9 1‐Feb‐84 3236.14
GW‐9 1‐Mar‐84 3235.94
GW‐9 1‐Apr‐84 3235.64
GW‐9 1‐May‐84 3235.63
GW‐9 1‐Jun‐84 3235.59
GW‐9 1‐Jul‐84 3235.38
GW‐9 1‐Aug‐84 3235.32
GW‐9 1‐Sep‐84 3235.31
GW‐9 1‐Oct‐84 3235.38



Well Name Date
Groundwater Elevation (feet 



amsl)
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GW‐9 1‐Nov‐84 3235.93
GW‐9 1‐Dec‐84 3236.08
GW‐9 1‐Jan‐85 3236.11
GW‐9 1‐Feb‐85 3236.14
GW‐9 1‐Mar‐85 3236.09
GW‐9 1‐Apr‐85 3235.86
GW‐9 1‐May‐85 3235.84
GW‐9 1‐Jun‐85 3235.51
GW‐9 1‐Jul‐85 3235.43
GW‐9 1‐Aug‐85 3235.42
GW‐9 1‐Sep‐85 3235.48
GW‐9 1‐Oct‐85 3235.76
GW‐9 1‐Dec‐85 3236.32
GW‐9 3‐Jan‐86 3236.46581
GW‐9 6‐Feb‐86 3236.43046
GW‐9 10‐Mar‐86 3236.49409
GW‐9 11‐Apr‐86 3235.92849
GW‐9 1‐May‐86 3235.86486
GW‐9 5‐Jun‐86 3236.07696
GW‐9 3‐Jul‐86 3235.91435
GW‐9 8‐Aug‐86 3235.68104
GW‐9 8‐Sep‐86 3235.7376
GW‐9 10‐Oct‐86 3236.2325
GW‐9 10‐Nov‐86 3236.43046
GW‐9 8‐Dec‐86 3236.43046
GW‐9 8‐Jan‐87 3236.61428
GW‐9 2‐Feb‐87 3236.6567
GW‐9 3‐Mar‐87 3236.7274
GW‐9 7‐Apr‐87 3236.20422
GW‐9 5‐May‐87 3236.12645
GW‐9 4‐Jun‐87 3236.13
GW‐9 9‐Jul‐87 3236.14059
GW‐9 6‐Aug‐87 3235.71639
GW‐9 3‐Sep‐87 3235.82244
GW‐9 5‐Oct‐87 3235.92849
GW‐9 3‐Nov‐87 3236.40925
GW‐9 8‐Dec‐87 3236.69912
GW‐9 2‐Mar‐88 3236.77689
GW‐9 8‐Jun‐88 3236.13352
GW‐9 1‐Nov‐88 3236.55065
GW‐9 13‐Jan‐89 3236.88294
GW‐9 6‐Apr‐89 3237.0809
GW‐9 10‐Jul‐89 3236.5153
GW‐9 4‐Oct‐89 3236.40218



Well Name Date
Groundwater Elevation (feet 
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GW‐9 5‐Jan‐90 3237.20816
GW‐9 2‐Apr‐90 3236.93243
GW‐9 2‐Jul‐90 3236.8
GW‐9 4‐Oct‐90 3236.44
GW‐9 3‐Jan‐91 3237.36
GW‐9 11‐Apr‐91 3237.17
GW‐9 5‐Jul‐91 3237
GW‐9 3‐Oct‐91 3236.49
GW‐9 6‐Jan‐92 3237.68185
GW‐9 6‐Apr‐92 3237.20109
GW‐9 9‐Jul‐92 3236.9395
GW‐9 1‐Oct‐92 3236.53651
GW‐9 7‐Jan‐93 3237.76669
GW‐9 6‐Apr‐93 3238.04949
GW‐9 12‐Jul‐93 3237.54752
GW‐9 5‐Oct‐93 3237.11625
GW‐9 2‐Feb‐94 3238.04949
GW‐9 7‐Apr‐94 3238.1414
GW‐9 12‐Jul‐94 3237.53338
GW‐9 5‐Oct‐94 3237.25765
GW‐9 11‐Jan‐95 3238.17675
GW‐9 12‐Apr‐95 3238.04242
GW‐9 11‐Jul‐95 3238.04949
GW‐9 10‐Oct‐95 3237.35663
GW‐9 10‐Jan‐96 3238.23331
GW‐9 10‐Oct‐96 3237.35663
GW‐9 10‐May‐99 3238.74235
GW‐9 13‐May‐02 3238.707
GW‐9 1‐May‐03 3239.39279
GW‐9 5‐May‐05 3239.59782
GW‐9 10‐Jun‐08 3240.29775
GW‐9 13‐Jun‐11 3241.535
GW‐9 22‐May‐12 3239.76043
GW‐9 10‐Jun‐12 3239.53419
GW‐9 11‐Jul‐12 3239.05343
GW‐9 17‐Aug‐12 3238.55853
GW‐9 4‐Sep‐12 3238.37471
GW‐9 23‐Oct‐12 3239.03222
GW‐9 10‐Nov‐12 3239.37158
GW‐9 10‐Jan‐13 3240.23412
GW‐9 7‐Feb‐13 3240.3331
GW‐9 15‐Feb‐13 3240.4745
GW‐9 1‐Mar‐13 3240.53813
GW‐9 1‐Apr‐13 3240.07858
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GW‐9 2‐May‐13 3240.26947
GW‐9 4‐Jun‐13 3240.60883
GW‐9 8‐Jul‐13 3240.39673
GW‐9 5‐Aug‐13 3239.81699
GW‐9 2‐May‐14 3240.67246



P11 13-Oct-09 3184.2
P12 28-Jun-02
P12 17-Dec-02
P12 13-Oct-09 3184.39



PW-702 8-Oct-97 3173.62
PW-702 27-May-98 3174.57
PW-702 23-Sep-98 3174.02
PW-702 26-May-99 3174.22
PW-702 4-Nov-99 3173.35
PW-702 22-May-00 3173.27
PW-702 11-Oct-00 3172.9
PW-702 15-May-01 3173.14
PW-702 10-Oct-01 3172.92
PW-702 9-Oct-02 3172.89
PW-702 17-Jun-03 3174.12
PW-702 8-Oct-03 3172.66
PW-702 10-Jun-04 3171.56
PW-702 14-Dec-04 3170.52
PW-702 16-Mar-05 3170.87
PW-702 24-Jun-05 3173.5
PW-702 30-Sep-05 3172.36
PW-702 20-Dec-05 3171.4
PW-704 8-Oct-97 3172.39
PW-704 16-Jul-99 3171.39
PW-704 10-Aug-99 3171.26
PW-704 1-Nov-99 3169.89
PW-704 4-Dec-99 3169
PW-704 4-Jan-00 3169.07
PW-704 3-Feb-00 3169.64
PW-704 2-Mar-00 3169.6
PW-704 7-Apr-00 3170.21
PW-704 13-May-00 3169.02
PW-704 20-Jun-00 3170.39
PW-704 25-Oct-00 3169.28
PW-704 13-Nov-00 3170.26
PW-704 1-Dec-00 3170.35
PW-704 1-Mar-01 3170.07
PW-704 14-Apr-01 3169.04
PW-704 10-May-01 3168.81



Well Name Date
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PW-704 10-Jun-01 3168.61
PW-704 3-Jul-01 3168.79
PW-704 2-Aug-01 3170.63
PW-704 22-Oct-01 3168.96
PW-704 2-Nov-01 3168.89
PW-704 7-Dec-01 3168.77
PW-704 16-Oct-02 3169.39
PW-704 17-May-03 3168.59
PW-704 25-Oct-03 3169.58
PW-704 3-Nov-03 3168.59
PW-704 10-Jun-04 3168.41



PW-704D1 4-Feb-13 3154.86
PW-704D1 28-Feb-13 3156.58
PW-704D1 2-Apr-13 3157.45
PW-704D1 1-May-13 3146.21
PW-704D1 3-Jun-13 3142.99
PW-704D1 9-Jul-13 3144.66
PW-704D1 6-Aug-13 3148.9
PW-704D1 4-Sep-13 3151.89
PW-704D1 2-Oct-13 3153.49
PW-704D1 6-Nov-13 3154.2
PW-704D1 4-Dec-13 3154.35
PW-704D1 7-Jan-14 3156.94
PW-704D1 4-Feb-14 3153.1
PW-704D1 4-Mar-14 3155.53
PW-704D1 2-Apr-14 3155.7
PW-704D1 5-May-14 3155.73
PW-704D1 3-Jun-14 3159.05
PW-704D1 9-Jul-14 3146.82
PW-704D1 5-Aug-14 3148.27
PW-704D1 7-Oct-14 3150.86
PW-704D1 7-Jan-15 3141.8
PW-704D1 3-Feb-15 3150.94
PW-704D1 4-Mar-15 3153.39
PW-704D1 7-Apr-15 3153.59
PW-704D1 4-May-15 3152.13
PW-704D1 2-Jun-15 3147.19
PW-704D1 6-Jul-15 3145.29
PW-704D1 5-Aug-15 3151.73
PW-704D1 3-Sep-15 3149.42
PW-704D1 8-Oct-15 3149.15
PW-704D1 5-Nov-15 3149.56
PW-704D1 9-Dec-15 3146.11
PW-704D2 4-Feb-13 3158.31
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PW-704D2 28-Feb-13 3157.99
PW-704D2 2-Apr-13 3158.15
PW-704D2 1-May-13 3156.66
PW-704D2 9-Jul-13 3157.42
PW-704D2 6-Aug-13 3159.96
PW-704D2 4-Sep-13 3159.04
PW-704D2 2-Oct-13 3160.41
PW-704D2 6-Nov-13 3156.15
PW-704D2 4-Dec-13 3157.04
PW-704D2 7-Jan-14 3156.09
PW-704D2 4-Feb-14 3156.12
PW-704D2 4-Mar-14 3157.16



PW-717 13-Oct-05 3096.73
PW-717 17-Jun-09 3115.96
PW-718 17-Nov-09 2885.02
PW-718 18-Nov-09
PW-721 15-Jun-04 3162.98
PW-721 15-Dec-04 3163.97
PW-721 16-Mar-05 3163.42
PW-721 24-Jun-05 3165.76
PW-721 30-Sep-05 3165.23
PW-721 20-Dec-05 3164.44
PW-721 10-Jun-09 3161.89
PW-721 16-Dec-09 3160.19
PW-722 10-Jun-09 3148.38
PW-722 16-Dec-09 3149.55
PW-723 15-Jun-04
PW-724 15-Jun-04
PW-724 16-Dec-04
PW-724 16-Mar-05 3166.14
PW-724 24-Jun-05 3168.98
PW-724 30-Sep-05 3168.38
PW-724 20-Dec-05 3166.21
PW-724 9-Jun-09 3155.72
PW-724 16-Dec-09 3154.94
PW-727 17-Jun-04 3100.73
PW-727 13-Oct-04 3092.71
PW-727 15-Dec-04 3106.39
PW-727 15-Mar-05 3107.41
PW-727 23-Jun-05 3101.06
PW-727 16-Dec-09 3117.31
PW-728 16-Jun-04
PW-728 14-Dec-04
PW-728 17-Mar-05 3159.02



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PW-728 23-Jun-05 3161.25
PW-728 21-Sep-05 3160.41
PW-728 19-Dec-05 3160.4
PW-728 9-Jun-09 3160.84
PW-728 17-Dec-09 3160.23
PW-729 16-Jun-04 3102.01
PW-729 15-Dec-04 3105.68
PW-729 17-Mar-05 3104.78
PW-729 24-Jun-05 3103.52
PW-729 21-Sep-05 3096.3
PW-729 19-Dec-05 3096.25
PW-729 9-Jun-09 3115.89
PW-729 17-Dec-09 3115.57
PW-733 10-Jun-09 3197
PW-733 17-Dec-09 3196.29



PZ1 1‐Jul‐77 3242.59
PZ1 1‐Aug‐77 3242.39
PZ1 1‐Sep‐77 3242.79
PZ1 1‐May‐78 3242.79
PZ1 1‐Jul‐78 3241.09
PZ1 1‐Aug‐78 3242.59
PZ1 1‐Sep‐78 3241.99
PZ1 1‐Oct‐78 3241.59
PZ1 1‐Dec‐78 3240.89
PZ1 1‐Jan‐79 3242.69
PZ1 1‐Feb‐79 3242.99
PZ1 1‐Mar‐79 3242.49
PZ1 1‐Apr‐79 3242.79
PZ1 1‐May‐79 3244.19
PZ1 1‐Jul‐79 3242.99
PZ1 1‐Aug‐79 3243.19
PZ1 1‐Sep‐79 3242.99
PZ1 1‐Nov‐79 3243.29
PZ1 1‐Dec‐79 3243.59
PZ1 1‐Feb‐80 3243.69
PZ1 1‐Mar‐80 3243.39
PZ1 1‐Apr‐80 3242.99
PZ1 1‐May‐80 3243.29
PZ1 1‐Jun‐80 3243.19
PZ1 1‐Aug‐80 3243.19
PZ1 1‐Sep‐80 3243.09
PZ1 1‐Oct‐80 3243.29
PZ1 1‐Dec‐80 3243.49
PZ1 1‐Jan‐81 3243.49
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PZ1 1‐Feb‐81 3247.39
PZ1 1‐Mar‐81 3243.59
PZ1 1‐Apr‐81 3243.39
PZ1 1‐Jun‐81 3243.99
PZ1 1‐Jul‐81 3244.83
PZ1 1‐Sep‐81 3243.25
PZ1 1‐Oct‐81 3243.59
PZ1 1‐Dec‐81 3243.02
PZ1 1‐Feb‐82 3243.16
PZ1 1‐Mar‐82 3243.5
PZ1 1‐Apr‐82 3243.66
PZ1 1‐May‐82 3243.69
PZ1 1‐Jun‐82 3243.69
PZ1 1‐Jul‐82 3243.73
PZ1 1‐Aug‐82 3243.69
PZ1 1‐Sep‐82 3243
PZ1 1‐Oct‐82 3243.48
PZ1 1‐Nov‐82 3243.52
PZ1 1‐Dec‐82 3243.73
PZ1 1‐Jan‐83 3243.66
PZ1 1‐Feb‐83 3243.87
PZ1 1‐Mar‐83 3243.91
PZ1 1‐May‐83 3243.93
PZ1 1‐Jun‐83 3244.06
PZ1 1‐Jul‐83 3243.98
PZ1 1‐Aug‐83 3243.87
PZ1 1‐Sep‐83 3243.77
PZ1 1‐Oct‐83 3243.74
PZ1 1‐Nov‐83 3244.08
PZ1 1‐Dec‐83 3244.12
PZ1 1‐Jan‐84 3244.07
PZ1 1‐Feb‐84 3244.12
PZ1 1‐Mar‐84 3244.02
PZ1 1‐Apr‐84 3244.06
PZ1 1‐May‐84 3244.17
PZ1 1‐Jun‐84 3244.15
PZ1 1‐Jul‐84 3244.03
PZ1 1‐Aug‐84 3243.91
PZ1 1‐Sep‐84 3243.97
PZ1 1‐Oct‐84 3243.82
PZ1 1‐Nov‐84 3244.17
PZ1 1‐Dec‐84 3244.25
PZ1 1‐Jan‐85 3244.28
PZ1 1‐Feb‐85 3244.31



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ1 1‐Mar‐85 3244.31
PZ1 1‐Apr‐85 3244.48
PZ1 1‐May‐85 3244.34
PZ1 1‐Jun‐85 3244.26
PZ1 1‐Jul‐85 3244.15
PZ1 1‐Aug‐85 3244.24
PZ1 1‐Sep‐85 3244.11
PZ1 1‐Oct‐85 3244.13
PZ1 1‐Dec‐85 3244.32
PZ1 3‐Jan‐86 3244.39
PZ1 6‐Feb‐86 3244.54
PZ1 10‐Mar‐86 3244.66
PZ1 11‐Apr‐86 3244.42
PZ1 1‐May‐86 3244.37
PZ1 5‐Jun‐86 3244.43
PZ1 3‐Jul‐86 3244.32
PZ1 8‐Aug‐86 3244.26
PZ1 8‐Sep‐86 3244.29
PZ1 10‐Oct‐86 3244.42
PZ1 10‐Nov‐86 3244.41
PZ1 8‐Dec‐86 3244.37
PZ1 8‐Jan‐87 3244.51
PZ1 2‐Feb‐87 3244.67
PZ1 3‐Mar‐87 3244.63
PZ1 7‐Apr‐87 3244.48
PZ1 5‐May‐87 3244.43
PZ1 4‐Jun‐87 3244.53
PZ1 9‐Jul‐87 3244.51
PZ1 6‐Aug‐87 3244.41
PZ1 3‐Sep‐87 3244.44
PZ1 5‐Oct‐87 3244.42
PZ1 3‐Nov‐87 3244.68
PZ1 8‐Dec‐87 3244.66
PZ1 2‐Mar‐88 3244.88
PZ1 8‐Jun‐88 3244.56
PZ1 1‐Nov‐88 3244.7
PZ1 13‐Jan‐89 3244.84
PZ1 6‐Apr‐89 3245.13
PZ1 10‐Jul‐89 3244.8
PZ1 4‐Oct‐89 3244.78
PZ1 5‐Jan‐90 3245.21
PZ1 2‐Apr‐90 3245.19
PZ1 2‐Jul‐90 3245.04
PZ1 4‐Oct‐90 3244.79
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PZ1 3‐Jan‐91 3245.31
PZ1 11‐Apr‐91 3245.25
PZ1 5‐Jul‐91 3245.09
PZ1 3‐Oct‐91 3244.82
PZ1 6‐Jan‐92 3245.49
PZ1 6‐Apr‐92 3245.29
PZ1 9‐Jul‐92 3245.14
PZ1 1‐Oct‐92 3244.72
PZ1 7‐Jan‐93 3245.4
PZ1 6‐Apr‐93 3245.48
PZ1 12‐Jul‐93 3245.19
PZ1 5‐Oct‐93 3245.01
PZ1 2‐Feb‐94 3245.73
PZ1 7‐Apr‐94 3245.64
PZ1 12‐Jul‐94 3245.08
PZ1 5‐Oct‐94 3245.37
PZ1 11‐Jan‐95 3246.05
PZ1 12‐Apr‐95 3245.99
PZ1 11‐Jul‐95 3245.6
PZ1 10‐Oct‐95 3245.54
PZ1 10‐Jan‐96 3246.34
PZ1 10‐Oct‐96 3245.54
PZ1 10‐May‐99 3245.67
PZ1 13‐May‐02 3245.86
PZ1 5‐May‐05 3244.97
PZ1 10‐Jun‐08 3242.83
PZ1 13‐Jun‐11 3243.48
PZ1 22‐May‐12 3243.13
PZ1 10‐Jun‐12 3242.77
PZ1 11‐Jul‐12 3242.34
PZ1 17‐Aug‐12 3242.5
PZ1 4‐Sep‐12 3242.38
PZ1 23‐Oct‐12 3243.13
PZ1 10‐Nov‐12 3243.68
PZ1 10‐Jan‐13 3243.49
PZ1 7‐Feb‐13 3243.39
PZ1 15‐Feb‐13 3243.43
PZ1 1‐Mar‐13 3243.49
PZ1 1‐Apr‐13 3243.11
PZ1 2‐May‐13 3243.14
PZ1 4‐Jun‐13 3243.46
PZ1 8‐Jul‐13 3242.99
PZ1 5‐Aug‐13 3242.76



PZ10D 1‐Jul‐77 3268.3



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ10D 1‐Aug‐77 3269.1
PZ10D 1‐Sep‐77 3276.9
PZ10D 1‐May‐78 3269.4
PZ10D 1‐Jul‐78 3267.4
PZ10D 1‐Aug‐78 3270.6
PZ10D 1‐Sep‐78 3270.5
PZ10D 1‐Oct‐78 3270.5
PZ10D 1‐Dec‐78 3269.6
PZ10D 1‐Jan‐79 3271.6
PZ10D 1‐Feb‐79 3273.4
PZ10D 1‐Mar‐79 3269.7
PZ10D 1‐Apr‐79 3270.9
PZ10D 1‐May‐79 3269.6
PZ10D 1‐Jul‐79 3268.9
PZ10D 1‐Aug‐79 3268.7
PZ10D 1‐Sep‐79 3269.7
PZ10D 1‐Nov‐79 3272.8
PZ10D 1‐Dec‐79 3272.9
PZ10D 1‐Feb‐80 3273.2
PZ10D 1‐Mar‐80 3273.5
PZ10D 1‐Apr‐80 3272.3
PZ10D 1‐May‐80 3271.2
PZ10D 1‐Jun‐80 3272
PZ10D 1‐Aug‐80 3270.8
PZ10D 1‐Sep‐80 3270.7
PZ10D 1‐Oct‐80 3271.1
PZ10D 1‐Dec‐80 3272.6
PZ10D 1‐Jan‐81 3272.5
PZ10D 1‐Feb‐81 3273.6
PZ10D 1‐Mar‐81 3273.2
PZ10D 1‐Apr‐81 3272.4
PZ10D 1‐Jun‐81 3272.1
PZ10D 1‐Jul‐81 3273.03
PZ10D 1‐Sep‐81 3269.55
PZ10D 1‐Oct‐81 3271
PZ10D 1‐Dec‐81 3269.72
PZ10D 1‐Feb‐82 3270.57
PZ10D 1‐Mar‐82 3272.34
PZ10D 1‐Apr‐82 3272.13
PZ10D 1‐May‐82 3272.11
PZ10D 1‐Jun‐82 3271.76
PZ10D 1‐Jul‐82 3271.67
PZ10D 1‐Aug‐82 3271.38
PZ10D 1‐Sep‐82 3270.51
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PZ10D 1‐Oct‐82 3269.63
PZ10D 1‐Nov‐82 3271.24
PZ10D 1‐Dec‐82 3273.17
PZ10D 1‐Jan‐83 3274.45
PZ10D 1‐Feb‐83 3274.63
PZ10D 1‐Mar‐83 3273.97
PZ10D 1‐May‐83 3271.38
PZ10D 1‐Jun‐83 3271.76
PZ10D 1‐Jul‐83 3271.6
PZ10D 1‐Aug‐83 3271.69
PZ10D 1‐Sep‐83 3271.75
PZ10D 1‐Oct‐83 3271.69
PZ10D 1‐Nov‐83 3274.78
PZ10D 1‐Dec‐83 3274.3
PZ10D 1‐Jan‐84 3274.63
PZ10D 1‐Feb‐84 3275.29
PZ10D 1‐Mar‐84 3274
PZ10D 1‐Apr‐84 3271.62
PZ10D 1‐May‐84 3271.88
PZ10D 1‐Jun‐84 3271.8
PZ10D 1‐Jul‐84 3271.75
PZ10D 1‐Aug‐84 3272.02
PZ10D 1‐Sep‐84 3272
PZ10D 1‐Oct‐84 3272.39
PZ10D 1‐Nov‐84 3275.41
PZ10D 1‐Dec‐84 3275.13
PZ10D 1‐Jan‐85 3275.12
PZ10D 1‐Feb‐85 3274.65
PZ10D 1‐Mar‐85 3273.93
PZ10D 1‐Apr‐85 3271.7
PZ10D 1‐May‐85 3271.85
PZ10D 1‐Jun‐85 3271.78
PZ10D 1‐Jul‐85 3271.83
PZ10D 1‐Aug‐85 3272.08
PZ10D 1‐Sep‐85 3271.99
PZ10D 1‐Oct‐85 3273.89
PZ10D 1‐Dec‐85 3275.51
PZ10D 3‐Jan‐86 3275.55
PZ10D 6‐Feb‐86
PZ10D 13‐Feb‐86 3275.24
PZ10D 10‐Mar‐86 3275.28
PZ10D 11‐Apr‐86 3271.92
PZ10D 1‐May‐86 3272.06
PZ10D 5‐Jun‐86 3271.92
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PZ10D 3‐Jul‐86 3272.42
PZ10D 8‐Aug‐86 3272.2
PZ10D 8‐Sep‐86 3272.3
PZ10D 10‐Oct‐86 3274.92
PZ10D 10‐Nov‐86 3275.08
PZ10D 8‐Dec‐86 3274.49
PZ10D 8‐Jan‐87 3275.22
PZ10D 2‐Feb‐87 3275.25
PZ10D 3‐Mar‐87 3275.13
PZ10D 7‐Apr‐87 3271.74
PZ10D 5‐May‐87 3271.99
PZ10D 4‐Jun‐87 3272.62
PZ10D 9‐Jul‐87 3273.49
PZ10D 6‐Aug‐87 3270.9
PZ10D 3‐Sep‐87 3271.83
PZ10D 5‐Oct‐87 3272.6
PZ10D 3‐Nov‐87 3275.19
PZ10D 8‐Dec‐87 3275.55
PZ10D 2‐Mar‐88 3274.9
PZ10D 8‐Jun‐88 3271.61
PZ10D 2‐Nov‐88 3274.6
PZ10D 13‐Jan‐89 3274.63
PZ10D 6‐Apr‐89 3275.19
PZ10D 10‐Jul‐89 3272.02
PZ10D 4‐Oct‐89 3272.62
PZ10D 5‐Jan‐90 3275.62
PZ10D 2‐Apr‐90 3271.96
PZ10D 2‐Jul‐90 3272.22
PZ10D 4‐Oct‐90 3272.33
PZ10D 3‐Jan‐91 3275.43
PZ10D 11‐Apr‐91 3272.34
PZ10D 5‐Jul‐91 3272.25
PZ10D 3‐Oct‐91 3271.07
PZ10D 6‐Jan‐92 3275.21
PZ10D 6‐Apr‐92 3272.14
PZ10D 9‐Jul‐92 3271.85
PZ10D 1‐Oct‐92 3270.48
PZ10D 7‐Jan‐93 3275.16
PZ10D 6‐Apr‐93 3273.92
PZ10D 12‐Jul‐93 3272.17
PZ10D 5‐Oct‐93 3272.31
PZ10D 2‐Feb‐94 3274.8
PZ10D 7‐Apr‐94 3272.03
PZ10D 12‐Jul‐94 3271.59
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PZ10D 5‐Oct‐94 3272.59
PZ10D 11‐Jan‐95 3274.75
PZ10D 12‐Apr‐95 3272.04
PZ10D 11‐Jul‐95 3271.63
PZ10D 10‐Oct‐95 3272.7
PZ10D 10‐Jan‐96 3274.89
PZ10D 10‐Oct‐96 3272.7
PZ10D 10‐May‐99 3272.2
PZ10D 13‐May‐02 3270.97
PZ10D 5‐May‐05 3273.78
PZ10D 10‐Jun‐08 3270.92
PZ10D 27‐May‐11 3271.32
PZ10D 22‐May‐12 3270.69
PZ10D 10‐Jun‐12 3270.09
PZ10D 11‐Jul‐12 3270.32
PZ10D 17‐Aug‐12 3270.15
PZ10D 4‐Sep‐12 3270.07
PZ10D 23‐Oct‐12 3272.38
PZ10D 10‐Nov‐12 3272.79
PZ10D 10‐Jan‐13 3273.38
PZ10D 7‐Feb‐13 3272.83
PZ10D 15‐Feb‐13 3273.25
PZ10D 1‐Mar‐13 3272.95
PZ10D 1‐Apr‐13 3269.81
PZ10D 2‐May‐13 3270.19
PZ10D 4‐Jun‐13 3270.02
PZ10D 8‐Jul‐13 3270.15
PZ10D 5‐Aug‐13 3270.19
PZ10S 1‐Jul‐77 3278.7
PZ10S 1‐Aug‐77 3278.4
PZ10S 1‐Sep‐77 3279.4
PZ10S 1‐May‐78 3279.8
PZ10S 1‐Jul‐78 3276.7
PZ10S 1‐Aug‐78 3277.2
PZ10S 1‐Sep‐78 3277.3
PZ10S 1‐Oct‐78 3280
PZ10S 1‐Dec‐78 3280
PZ10S 1‐Jan‐79 3280.7
PZ10S 1‐Feb‐79 3281.6
PZ10S 1‐Mar‐79 3279.8
PZ10S 1‐Apr‐79 3279.8
PZ10S 1‐May‐79 3279.7
PZ10S 1‐Jul‐79 3278.8
PZ10S 1‐Aug‐79 3268.8
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PZ10S 1‐Sep‐79 3269.9
PZ10S 1‐Nov‐79 3282.7
PZ10S 1‐Dec‐79 3283.1
PZ10S 1‐Feb‐80 3283.7
PZ10S 1‐Mar‐80 3283.9
PZ10S 1‐Apr‐80 3283.1
PZ10S 1‐May‐80 3281
PZ10S 1‐Jun‐80 3282.3
PZ10S 1‐Aug‐80 3280
PZ10S 1‐Sep‐80 3279.8
PZ10S 1‐Oct‐80 3280.1
PZ10S 1‐Dec‐80 3282.1
PZ10S 1‐Jan‐81 3282
PZ10S 1‐Feb‐81 3283.5
PZ10S 1‐Mar‐81 3282.9
PZ10S 1‐Apr‐81 3282
PZ10S 1‐Jun‐81 3281.4
PZ10S 1‐Jul‐81 3282.17
PZ10S 1‐Sep‐81 3278.3
PZ10S 1‐Oct‐81 3279.5
PZ10S 1‐Dec‐81 3276.49
PZ10S 1‐Feb‐82 3279.55
PZ10S 1‐Mar‐82 3281.76
PZ10S 1‐Apr‐82 3281.82
PZ10S 1‐May‐82 3281.36
PZ10S 1‐Jun‐82 3275.92
PZ10S 1‐Jul‐82 3280.63
PZ10S 1‐Aug‐82 3280.59
PZ10S 1‐Sep‐82 3279.35
PZ10S 1‐Oct‐82 3278.05
PZ10S 1‐Nov‐82 3279.82
PZ10S 1‐Dec‐82 3282.15
PZ10S 1‐Jan‐83 3283.9
PZ10S 1‐Feb‐83 3284.09
PZ10S 1‐Mar‐83 3283.18
PZ10S 1‐May‐83 3280.12
PZ10S 1‐Jun‐83 3280.45
PZ10S 1‐Jul‐83 3280.31
PZ10S 1‐Aug‐83 3280.4
PZ10S 1‐Sep‐83 3280.41
PZ10S 1‐Oct‐83 3280.14
PZ10S 1‐Nov‐83 3283.87
PZ10S 1‐Dec‐83 3283.31
PZ10S 1‐Jan‐84 3283.71
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PZ10S 1‐Feb‐84 3284.65
PZ10S 1‐Mar‐84 3283.05
PZ10S 1‐Apr‐84 3280.14
PZ10S 1‐May‐84 3280.49
PZ10S 1‐Jun‐84 3280.38
PZ10S 1‐Jul‐84 3280.29
PZ10S 1‐Aug‐84 3280.59
PZ10S 1‐Sep‐84 3280.38
PZ10S 1‐Oct‐84 3280.88
PZ10S 1‐Nov‐84 3284.49
PZ10S 1‐Dec‐84 3284.2
PZ10S 1‐Jan‐85 3284.18
PZ10S 1‐Feb‐85 3283.6
PZ10S 1‐Mar‐85 3282.73
PZ10S 1‐Apr‐85 3280.04
PZ10S 1‐May‐85 3280.35
PZ10S 1‐Jun‐85 3280.21
PZ10S 1‐Jul‐85 3280.26
PZ10S 1‐Aug‐85 3280.45
PZ10S 1‐Sep‐85 3280.27
PZ10S 1‐Oct‐85 3282.38
PZ10S 1‐Dec‐85 3284.42
PZ10S 3‐Jan‐86 3284.47
PZ10S 6‐Feb‐86 3284.11
PZ10S 10‐Mar‐86 3284.2
PZ10S 11‐Apr‐86 3280.09
PZ10S 1‐May‐86 3280.34
PZ10S 5‐Jun‐86 3280.1
PZ10S 3‐Jul‐86 3280.79
PZ10S 8‐Aug‐86 3280.45
PZ10S 8‐Sep‐86 3280.49
PZ10S 10‐Oct‐86 3283.47
PZ10S 10‐Nov‐86 3283.62
PZ10S 8‐Dec‐86 3282.93
PZ10S 8‐Jan‐87 3283.97
PZ10S 2‐Feb‐87 3284.14
PZ10S 3‐Mar‐87 3284.03
PZ10S 7‐Apr‐87 3279.87
PZ10S 5‐May‐87 3280.27
PZ10S 4‐Jun‐87 3281.03
PZ10S 9‐Jul‐87 3282.04
PZ10S 6‐Aug‐87 3278.8
PZ10S 3‐Sep‐87 3279.91
PZ10S 5‐Oct‐87 3280.92
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PZ10S 3‐Nov‐87 3283.95
PZ10S 8‐Dec‐87 3284.28
PZ10S 2‐Mar‐88 3283.56
PZ10S 8‐Jun‐88 3279.78
PZ10S 1‐Nov‐88 3283.56
PZ10S 13‐Jan‐89 3283.31
PZ10S 6‐Apr‐89 3283.89
PZ10S 10‐Jul‐89 3279.94
PZ10S 4‐Oct‐89 3280.88
PZ10S 5‐Jan‐90 3284.43
PZ10S 2‐Apr‐90 3280.14
PZ10S 2‐Jul‐90 3280.48
PZ10S 4‐Oct‐90 3280.74
PZ10S 3‐Jan‐91 3284.2
PZ10S 11‐Apr‐91 3280.5
PZ10S 5‐Jul‐91 3280.47
PZ10S 3‐Oct‐91 3279.17
PZ10S 6‐Jan‐92 3283.84
PZ10S 6‐Apr‐92 3279.98
PZ10S 9‐Jul‐92 3279.92
PZ10S 1‐Oct‐92 3278.37
PZ10S 7‐Jan‐93 3284.03
PZ10S 6‐Apr‐93 3282.42
PZ10S 12‐Jul‐93 3280.48
PZ10S 5‐Oct‐93 3280.8
PZ10S 2‐Feb‐94 3283.75
PZ10S 7‐Apr‐94 3280.24
PZ10S 12‐Jul‐94 3279.9
PZ10S 5‐Oct‐94 3281.28
PZ10S 11‐Jan‐95 3283.75
PZ10S 12‐Apr‐95 3280.22
PZ10S 11‐Jul‐95 3280.03
PZ10S 10‐Oct‐95 3281.54
PZ10S 10‐Jan‐96 3284.09
PZ10S 10‐Oct‐96 3281.54
PZ10S 10‐May‐99 3281.15
PZ10S 13‐May‐02 3279.65
PZ10S 5‐May‐05 3283.87
PZ10S 10‐Jun‐08 3280.54
PZ10S 27‐May‐11 3281.15
PZ10S 22‐May‐12 3280.6
PZ10S 10‐Jun‐12 3280.17
PZ10S 11‐Jul‐12 3280.65
PZ10S 17‐Aug‐12 3280.45
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PZ10S 4‐Sep‐12 3280.36
PZ10S 23‐Oct‐12 3283.27
PZ10S 10‐Nov‐12 3283.54
PZ10S 10‐Jan‐13 3284.51
PZ10S 7‐Feb‐13 3283.81
PZ10S 15‐Feb‐13 3284.33
PZ10S 1‐Mar‐13 3283.94
PZ10S 1‐Apr‐13 3279.71
PZ10S 2‐May‐13 3280.35
PZ10S 4‐Jun‐13 3280.05
PZ10S 8‐Jul‐13 3280.42
PZ10S 5‐Aug‐13 3280.59
PZ11D 3‐Jan‐86
PZ11D 6‐Feb‐86
PZ11D 10‐Mar‐86
PZ11D 11‐Apr‐86
PZ11D 1‐May‐86
PZ11D 5‐Jun‐86
PZ11D 3‐Jul‐86
PZ11D 8‐Aug‐86
PZ11D 8‐Sep‐86
PZ11D 10‐Oct‐86
PZ11D 10‐Nov‐86
PZ11D 8‐Dec‐86
PZ11D 8‐Jan‐87
PZ11D 2‐Feb‐87
PZ11D 3‐Mar‐87
PZ11D 7‐Apr‐87
PZ11D 5‐May‐87
PZ11D 4‐Jun‐87
PZ11D 9‐Jul‐87
PZ11D 6‐Aug‐87
PZ11D 3‐Sep‐87
PZ11D 5‐Oct‐87
PZ11D 3‐Nov‐87
PZ11D 8‐Dec‐87
PZ11D 2‐Mar‐88
PZ11D 8‐Jun‐88
PZ11D 13‐Jan‐89
PZ11D 6‐Apr‐89
PZ11D 10‐Jul‐89
PZ11D 4‐Oct‐89
PZ11D 5‐Jan‐90
PZ11D 2‐Apr‐90
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PZ11D 2‐Jul‐90
PZ11D 4‐Oct‐90
PZ11D 3‐Jan‐91
PZ11D 11‐Apr‐91
PZ11D 5‐Jul‐91
PZ11D 3‐Oct‐91
PZ11D 6‐Jan‐92
PZ11D 7‐Feb‐13
PZ11S 1‐Jul‐77
PZ11S 1‐Aug‐77
PZ11S 1‐Sep‐77
PZ11S 1‐May‐78
PZ11S 1‐Jul‐78
PZ11S 1‐Aug‐78
PZ11S 1‐Sep‐78
PZ11S 1‐Oct‐78
PZ11S 1‐Dec‐78
PZ11S 1‐Jan‐79
PZ11S 1‐Feb‐79
PZ11S 1‐Mar‐79
PZ11S 1‐Apr‐79
PZ11S 1‐May‐79
PZ11S 1‐Jul‐79
PZ11S 1‐Aug‐79
PZ11S 1‐Sep‐79
PZ11S 1‐Nov‐79
PZ11S 1‐Dec‐79
PZ11S 1‐Feb‐80
PZ11S 1‐Mar‐80
PZ11S 1‐Apr‐80
PZ11S 1‐May‐80
PZ11S 1‐Jun‐80
PZ11S 1‐Aug‐80
PZ11S 1‐Sep‐80
PZ11S 1‐Oct‐80
PZ11S 1‐Dec‐80
PZ11S 1‐Jan‐81
PZ11S 1‐Feb‐81
PZ11S 1‐Mar‐81
PZ11S 1‐Apr‐81
PZ11S 1‐Jun‐81
PZ11S 1‐Jul‐81
PZ11S 1‐Sep‐81
PZ11S 1‐Oct‐81
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PZ11S 1‐Dec‐81
PZ11S 1‐Feb‐82
PZ11S 1‐Mar‐82
PZ11S 1‐Apr‐82
PZ11S 1‐May‐82
PZ11S 1‐Jun‐82
PZ11S 1‐Jul‐82
PZ11S 1‐Aug‐82
PZ11S 1‐Sep‐82
PZ11S 1‐Oct‐82
PZ11S 1‐Nov‐82
PZ11S 1‐Dec‐82
PZ11S 1‐Jan‐83
PZ11S 1‐Feb‐83
PZ11S 1‐Mar‐83
PZ11S 1‐May‐83
PZ11S 1‐Jun‐83
PZ11S 1‐Jul‐83
PZ11S 1‐Aug‐83
PZ11S 1‐Sep‐83
PZ11S 1‐Oct‐83
PZ11S 1‐Nov‐83
PZ11S 1‐Dec‐83
PZ11S 1‐Jan‐84
PZ11S 1‐Feb‐84
PZ11S 1‐Mar‐84
PZ11S 1‐Apr‐84
PZ11S 1‐May‐84
PZ11S 1‐Jun‐84
PZ11S 1‐Jul‐84
PZ11S 1‐Aug‐84
PZ11S 1‐Sep‐84
PZ11S 1‐Oct‐84
PZ11S 1‐Nov‐84
PZ11S 1‐Dec‐84
PZ11S 1‐Jan‐85
PZ11S 1‐Feb‐85
PZ11S 1‐Mar‐85
PZ11S 1‐Apr‐85
PZ11S 1‐May‐85
PZ11S 1‐Jun‐85
PZ11S 1‐Jul‐85
PZ11S 1‐Aug‐85
PZ11S 1‐Sep‐85
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PZ11S 1‐Oct‐85
PZ11S 1‐Dec‐85
PZ11S 3‐Jan‐86
PZ11S 6‐Feb‐86 3278.881333
PZ11S 10‐Mar‐86
PZ11S 11‐Apr‐86
PZ11S 1‐May‐86
PZ11S 5‐Jun‐86
PZ11S 3‐Jul‐86
PZ11S 8‐Aug‐86
PZ11S 8‐Sep‐86
PZ11S 10‐Oct‐86
PZ11S 10‐Nov‐86
PZ11S 8‐Dec‐86
PZ11S 8‐Jan‐87
PZ11S 2‐Feb‐87
PZ11S 3‐Mar‐87
PZ11S 7‐Apr‐87
PZ11S 5‐May‐87
PZ11S 4‐Jun‐87
PZ11S 9‐Jul‐87
PZ11S 6‐Aug‐87
PZ11S 3‐Sep‐87
PZ11S 5‐Oct‐87
PZ11S 3‐Nov‐87
PZ11S 8‐Dec‐87
PZ11S 2‐Mar‐88
PZ11S 8‐Jun‐88
PZ11S 13‐Jan‐89
PZ11S 6‐Apr‐89
PZ11S 10‐Jul‐89
PZ11S 4‐Oct‐89
PZ11S 5‐Jan‐90
PZ11S 2‐Apr‐90
PZ11S 2‐Jul‐90
PZ11S 4‐Oct‐90
PZ11S 3‐Jan‐91
PZ11S 11‐Apr‐91
PZ11S 5‐Jul‐91
PZ11S 3‐Oct‐91
PZ11S 6‐Jan‐92
PZ11S 6‐Apr‐92
PZ11S 9‐Jul‐92
PZ11S 1‐Oct‐92
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PZ11S 7‐Jan‐93
PZ11S 6‐Apr‐93
PZ11S 12‐Jul‐93
PZ11S 5‐Oct‐93
PZ11S 2‐Feb‐94
PZ11S 7‐Apr‐94
PZ11S 12‐Jul‐94
PZ11S 5‐Oct‐94
PZ11S 11‐Jan‐95
PZ11S 12‐Apr‐95
PZ11S 11‐Jul‐95
PZ11S 10‐Oct‐95
PZ11S 10‐Jan‐96
PZ11S 10‐Oct‐96
PZ11S 10‐May‐99
PZ11S 13‐May‐02
PZ11S 5‐May‐05
PZ11S 10‐Jun‐08
PZ11S 27‐May‐11
PZ11S 22‐May‐12
PZ11S 10‐Jun‐12
PZ11S 11‐Jul‐12
PZ11S 17‐Aug‐12
PZ11S 4‐Sep‐12
PZ11S 23‐Oct‐12
PZ11S 10‐Nov‐12 3258.8
PZ11S 10‐Jan‐13 3258.88
PZ11S 7‐Feb‐13
PZ11S 1‐Mar‐13
PZ11S 2‐May‐13
PZ11S 4‐Jun‐13
PZ11S 8‐Jul‐13
PZ11S 5‐Aug‐13
PZ12C 1‐Jul‐77 3253.72
PZ12C 1‐Aug‐77 3252.92
PZ12C 1‐Sep‐77 3254.02
PZ12C 1‐May‐78 3253.92
PZ12C 1‐Jul‐78 3251.72
PZ12C 1‐Aug‐78 3254.42
PZ12C 1‐Sep‐78 3254.12
PZ12C 1‐Oct‐78 3253.32
PZ12C 1‐Dec‐78 3252.62
PZ12C 1‐Jan‐79 3254.92
PZ12C 1‐Feb‐79 3255.42
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PZ12C 1‐Mar‐79 3254.82
PZ12C 1‐Apr‐79 3254.72
PZ12C 1‐May‐79 3256.42
PZ12C 1‐Jul‐79 3255.62
PZ12C 1‐Aug‐79 3265.62
PZ12C 1‐Sep‐79 3265.52
PZ12C 1‐Nov‐79 3256.82
PZ12C 1‐Dec‐79 3256.62
PZ12C 1‐Feb‐80 3256.92
PZ12C 1‐Mar‐80 3257.32
PZ12C 1‐Apr‐80 3248.72
PZ12C 1‐May‐80 3257.92
PZ12C 1‐Jun‐80 3258.22
PZ12C 1‐Aug‐80 3258.12
PZ12C 1‐Sep‐80 3257.92
PZ12C 1‐Oct‐80 3257.52
PZ12C 1‐Dec‐80 3257.72
PZ12C 1‐Jan‐81 3257.52
PZ12C 1‐Feb‐81 3258.52
PZ12C 1‐Mar‐81 3258.92
PZ12C 1‐Apr‐81 3258.92
PZ12C 1‐Jun‐81 3259.52
PZ12C 1‐Jul‐81 3260.25
PZ12C 1‐Sep‐81 3258.81
PZ12C 1‐Oct‐81 3259.22
PZ12C 1‐Dec‐81 3258.06
PZ12C 1‐Feb‐82 3257.67
PZ12C 1‐Mar‐82 3257.79
PZ12C 1‐Apr‐82 3258.04
PZ12C 1‐May‐82 3258.23
PZ12C 1‐Jun‐82 3258.23
PZ12C 1‐Jul‐82 3258.37
PZ12C 1‐Aug‐82 3258.04
PZ12C 1‐Sep‐82 3257.25
PZ12C 1‐Oct‐82 3258.02
PZ12C 1‐Nov‐82 3257.98
PZ12C 1‐Dec‐82 3258.04
PZ12C 1‐Jan‐83 3258.33
PZ12C 1‐Feb‐83 3258.7
PZ12C 1‐Mar‐83 3258.79
PZ12C 1‐May‐83 3258.85
PZ12C 1‐Jun‐83 3258.71
PZ12C 1‐Jul‐83 3258.6
PZ12C 1‐Aug‐83 3258.38
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PZ12C 1‐Sep‐83 3258.19
PZ12C 1‐Oct‐83 3257.99
PZ12C 1‐Nov‐83 3257.97
PZ12C 1‐Dec‐83 3258.04
PZ12C 1‐Jan‐84 3258.17
PZ12C 1‐Feb‐84 3258.34
PZ12C 1‐Mar‐84 3258.44
PZ12C 1‐Apr‐84 3258.29
PZ12C 1‐May‐84 3257.94
PZ12C 1‐Jun‐84 3257.75
PZ12C 1‐Jul‐84 3257.51
PZ12C 1‐Aug‐84 3257.36
PZ12C 1‐Sep‐84 3257.23
PZ12C 1‐Oct‐84 3257.14
PZ12C 1‐Nov‐84 3257.38
PZ12C 1‐Dec‐84 3257.78
PZ12C 1‐Jan‐85 3257.34
PZ12C 1‐Feb‐85 3258.76
PZ12C 1‐Mar‐85 3264.67
PZ12C 1‐Apr‐85 3259.44
PZ12C 1‐May‐85 3259.56
PZ12C 1‐Jun‐85 3259.54
PZ12C 1‐Jul‐85 3259.5
PZ12C 1‐Aug‐85 3259.45
PZ12C 1‐Sep‐85 3259.41
PZ12C 1‐Oct‐85 3259.38
PZ12C 1‐Dec‐85 3260.14
PZ12C 3‐Jan‐86 3260.34
PZ12C 6‐Feb‐86 3260.76
PZ12C 10‐Mar‐86 3260.97
PZ12C 11‐Apr‐86 3261.15
PZ12C 1‐May‐86 3261.08
PZ12C 5‐Jun‐86 3261.01
PZ12C 3‐Jul‐86 3261.02
PZ12C 8‐Aug‐86 3261.02
PZ12C 8‐Sep‐86 3260.99
PZ12C 10‐Oct‐86 3261.02
PZ12C 10‐Nov‐86 3261.29
PZ12C 8‐Dec‐86 3261.42
PZ12C 8‐Jan‐87 3261.66
PZ12C 2‐Feb‐87 3261.82
PZ12C 3‐Mar‐87 3262
PZ12C 7‐Apr‐87 3262.02
PZ12C 5‐May‐87 3261.94
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PZ12C 4‐Jun‐87 3261.92
PZ12C 9‐Jul‐87 3261.85
PZ12C 6‐Aug‐87 3261.72
PZ12C 3‐Sep‐87 3261.61
PZ12C 5‐Oct‐87 3261.58
PZ12C 3‐Nov‐87 3261.61
PZ12C 8‐Dec‐87 3261.78
PZ12C 2‐Mar‐88 3262.15
PZ12C 8‐Jun‐88 3261.8
PZ12C 1‐Nov‐88 3261.33
PZ12C 13‐Jan‐89 3261.63
PZ12C 6‐Apr‐89 3261.85
PZ12C 10‐Jul‐89 3246.71
PZ12C 4‐Oct‐89 3261.47
PZ12C 5‐Jan‐90 3261.55
PZ12C 2‐Apr‐90 3261.84
PZ12C 2‐Jul‐90 3261.55
PZ12C 4‐Oct‐90 3261.35
PZ12C 3‐Jan‐91 3261.55
PZ12C 11‐Apr‐91 3261.72
PZ12C 5‐Jul‐91 3261.61
PZ12C 3‐Oct‐91 3261.4
PZ12C 6‐Jan‐92 3261.44
PZ12C 6‐Apr‐92 3261.47
PZ12C 9‐Jul‐92 3261.38
PZ12C 1‐Oct‐92 3261.27
PZ12C 7‐Jan‐93 3261.18
PZ12C 6‐Apr‐93 3261.37
PZ12C 12‐Jul‐93 3261.35
PZ12C 5‐Oct‐93 3261.2
PZ12C 2‐Feb‐94 3261.34
PZ12C 7‐Apr‐94 3261.02
PZ12C 12‐Jul‐94 3261.22
PZ12C 5‐Oct‐94 3261.07
PZ12C 11‐Jan‐95 3261.38
PZ12C 12‐Apr‐95 3261.4
PZ12C 11‐Jul‐95 3261.23
PZ12C 10‐Oct‐95 3261.09
PZ12C 10‐Jan‐96 3261.14
PZ12C 10‐Oct‐96 3261.09
PZ12C 10‐May‐99 3260.99
PZ12C 13‐May‐02 3260.92
PZ12C 5‐May‐05 3260.89
PZ12C 10‐Jun‐08 3260.87
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PZ12C 6‐Jun‐11 3260.86
PZ12C 22‐May‐12 3260.82
PZ12C 10‐Jun‐12 3260.81
PZ12C 11‐Jul‐12 3260.79
PZ12C 17‐Aug‐12 3260.79
PZ12C 4‐Sep‐12 3260.47
PZ12C 23‐Oct‐12 3260.8
PZ12C 10‐Nov‐12 3260.8
PZ12C 10‐Jan‐13 3260.85
PZ12C 7‐Feb‐13 3260.83
PZ12C 15‐Feb‐13 3260.82
PZ12C 1‐Mar‐13 3260.83
PZ12C 1‐Apr‐13 3260.77
PZ12C 2‐May‐13 3260.83
PZ12C 4‐Jun‐13 3260.78
PZ12C 8‐Jul‐13 3260.82
PZ12C 5‐Aug‐13 3260.81
PZ12C 2‐Oct‐13 3260.77
PZ12D 1‐Jul‐77 3246.72
PZ12D 1‐Aug‐77 3246.52
PZ12D 1‐Sep‐77 3247.02
PZ12D 1‐May‐78 3246.62
PZ12D 1‐Jul‐78 3244.42
PZ12D 1‐Aug‐78 3246.62
PZ12D 1‐Sep‐78 3246.42
PZ12D 1‐Oct‐78 3246.32
PZ12D 1‐Dec‐78 3246.12
PZ12D 1‐Jan‐79 3247.62
PZ12D 1‐Feb‐79 3249.02
PZ12D 1‐Mar‐79 3246.12
PZ12D 1‐Apr‐79 3248.72
PZ12D 1‐May‐79 3246.12
PZ12D 1‐Jul‐79 3246.22
PZ12D 1‐Aug‐79 3247.92
PZ12D 1‐Sep‐79 3247.92
PZ12D 1‐Nov‐79 3248.62
PZ12D 1‐Dec‐79 3248.92
PZ12D 1‐Feb‐80 3249.02
PZ12D 1‐Mar‐80 3248.82
PZ12D 1‐Apr‐80 3257.92
PZ12D 1‐May‐80 3248.52
PZ12D 1‐Jun‐80 3248.82
PZ12D 1‐Aug‐80 3248.32
PZ12D 1‐Sep‐80 3248.02
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PZ12D 1‐Oct‐80 3248.22
PZ12D 1‐Dec‐80 3248.92
PZ12D 1‐Jan‐81 3248.92
PZ12D 1‐Feb‐81 3249.22
PZ12D 1‐Mar‐81 3249.22
PZ12D 1‐Apr‐81 3244.02
PZ12D 1‐Jun‐81 3249.12
PZ12D 1‐Jul‐81 3250.28
PZ12D 1‐Sep‐81 3248.19
PZ12D 1‐Oct‐81 3248.5
PZ12D 1‐Dec‐81 3247.96
PZ12D 1‐Feb‐82 3248.14
PZ12D 1‐Mar‐82 3248.79
PZ12D 1‐Apr‐82 3249.08
PZ12D 1‐May‐82 3249.14
PZ12D 1‐Jun‐82 3249.04
PZ12D 1‐Jul‐82 3249.1
PZ12D 1‐Aug‐82 3248.94
PZ12D 1‐Sep‐82 3248.21
PZ12D 1‐Oct‐82 3248.1
PZ12D 1‐Nov‐82 3248.64
PZ12D 1‐Dec‐82 3249.46
PZ12D 1‐Jan‐83 3249.75
PZ12D 1‐Feb‐83 3250.1
PZ12D 1‐Mar‐83 3250.01
PZ12D 1‐May‐83 3249.5
PZ12D 1‐Jun‐83 3249.57
PZ12D 1‐Jul‐83 3249.54
PZ12D 1‐Aug‐83 3249.47
PZ12D 1‐Sep‐83 3249.5
PZ12D 1‐Oct‐83 3249.48
PZ12D 1‐Nov‐83 3250.32
PZ12D 1‐Dec‐83 3250.4
PZ12D 1‐Jan‐84 3250.65
PZ12D 1‐Feb‐84 3250.83
PZ12D 1‐Mar‐84 3250.45
PZ12D 1‐Apr‐84 3249.69
PZ12D 1‐May‐84 3249.77
PZ12D 1‐Jun‐84 3249.89
PZ12D 1‐Jul‐84 3249.69
PZ12D 1‐Aug‐84 3249.77
PZ12D 1‐Sep‐84 3249.96
PZ12D 1‐Oct‐84 3249.84
PZ12D 1‐Nov‐84 3250.67











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ12D 1‐Dec‐84 3250.77
PZ12D 1‐Jan‐85 3250.7
PZ12D 1‐Feb‐85 3250.8
PZ12D 1‐Mar‐85 3246.6
PZ12D 1‐Apr‐85 3250.07
PZ12D 1‐May‐85 3249.91
PZ12D 1‐Jun‐85 3249.74
PZ12D 1‐Jul‐85 3249.85
PZ12D 1‐Aug‐85 3249.95
PZ12D 1‐Sep‐85 3249.86
PZ12D 1‐Oct‐85 3250.37
PZ12D 1‐Dec‐85 3250.52
PZ12D 3‐Jan‐86 3250.57
PZ12D 6‐Feb‐86 3250.67
PZ12D 10‐Mar‐86 3250.77
PZ12D 11‐Apr‐86 3249.78
PZ12D 1‐May‐86 3249.65
PZ12D 5‐Jun‐86 3249.77
PZ12D 3‐Jul‐86 3249.62
PZ12D 8‐Aug‐86 3249.46
PZ12D 8‐Sep‐86 3249.57
PZ12D 10‐Oct‐86 3249.89
PZ12D 10‐Nov‐86 3250.19
PZ12D 8‐Dec‐86 3250.09
PZ12D 8‐Jan‐87 3250.35
PZ12D 2‐Feb‐87 3250.44
PZ12D 3‐Mar‐87 3250.38
PZ12D 7‐Apr‐87 3249.54
PZ12D 5‐May‐87 3249.39
PZ12D 4‐Jun‐87 3249.62
PZ12D 9‐Jul‐87 3249.83
PZ12D 6‐Aug‐87 3249.13
PZ12D 3‐Sep‐87 3249.35
PZ12D 5‐Oct‐87 3249.37
PZ12D 3‐Nov‐87 3250.27
PZ12D 8‐Dec‐87 3250.15
PZ12D 2‐Mar‐88 3250.2
PZ12D 8‐Jun‐88 3249.06
PZ12D 1‐Nov‐88 3249.8
PZ12D 13‐Jan‐89 3249.99
PZ12D 6‐Apr‐89 3250.32
PZ12D 10‐Jul‐89 3249.44
PZ12D 4‐Oct‐89 3249.52
PZ12D 5‐Jan‐90 3250.38



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ12D 2‐Apr‐90 3249.68
PZ12D 2‐Jul‐90 3249.61
PZ12D 4‐Oct‐90 3249.4
PZ12D 3‐Jan‐91 3250.22
PZ12D 11‐Apr‐91 3249.8
PZ12D 5‐Jul‐91 3249.64
PZ12D 3‐Oct‐91 3249.12
PZ12D 6‐Jan‐92 3250.49
PZ12D 6‐Apr‐92 3249.57
PZ12D 9‐Jul‐92 3249.4
PZ12D 1‐Oct‐92 3248.88
PZ12D 7‐Jan‐93 3250.27
PZ12D 6‐Apr‐93 3250.15
PZ12D 12‐Jul‐93 3249.62
PZ12D 5‐Oct‐93 3249.43
PZ12D 2‐Feb‐94 3250.32
PZ12D 7‐Apr‐94 3249.8
PZ12D 12‐Jul‐94 3249.14
PZ12D 5‐Oct‐94 3249.54
PZ12D 11‐Jan‐95 3250.5
PZ12D 12‐Apr‐95 3249.68
PZ12D 11‐Jul‐95 3249.57
PZ12D 10‐Oct‐95 3249.48
PZ12D 10‐Jan‐96 3250.42
PZ12D 10‐Oct‐96 3249.48
PZ12D 10‐May‐99 3249.92
PZ12D 13‐May‐02 3249.62
PZ12D 5‐May‐05 3249.61
PZ12D 10‐Jun‐08 3249.42
PZ12D 6‐Jun‐11 3250.13
PZ12D 22‐May‐12 3249.39
PZ12D 10‐Jun‐12 3248.12
PZ12D 11‐Jul‐12 3247.99
PZ12D 17‐Aug‐12 3247.96
PZ12D 4‐Sep‐12 3247.8
PZ12D 23‐Oct‐12 3248.51
PZ12D 10‐Nov‐12 3248.73
PZ12D 10‐Jan‐13 3249.17
PZ12D 7‐Feb‐13 3249.06
PZ12D 15‐Feb‐13 3249.07
PZ12D 1‐Mar‐13 3249.15
PZ12D 1‐Apr‐13 3248.52
PZ12D 2‐May‐13 3248.5
PZ12D 4‐Jun‐13 3248.72



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ12D 8‐Jul‐13 3248.5
PZ12D 5‐Aug‐13 3248.33
PZ12D 2‐Oct‐13 3248.64
PZ12S 1‐Jul‐77 3265.52
PZ12S 1‐Aug‐77 3265.02
PZ12S 1‐Sep‐77 3265.62
PZ12S 1‐May‐78 3265.22
PZ12S 1‐Jul‐78 3263.32
PZ12S 1‐Aug‐78 3265.82
PZ12S 1‐Sep‐78 3265.12
PZ12S 1‐Oct‐78 3264.72
PZ12S 1‐Dec‐78 3263.62
PZ12S 1‐Jan‐79 3266.42
PZ12S 1‐Feb‐79 3267.72
PZ12S 1‐Mar‐79 3265.62
PZ12S 1‐Apr‐79 3265.32
PZ12S 1‐May‐79 3265.22
PZ12S 1‐Jul‐79 3264.72
PZ12S 1‐Aug‐79 3265.92
PZ12S 1‐Sep‐79 3265.62
PZ12S 1‐Nov‐79 3266.62
PZ12S 1‐Dec‐79 3267.02
PZ12S 1‐Feb‐80 3267.22
PZ12S 1‐Mar‐80 3267.12
PZ12S 1‐Apr‐80 3267.92
PZ12S 1‐May‐80 3266.82
PZ12S 1‐Jun‐80 3266.82
PZ12S 1‐Aug‐80 3266.02
PZ12S 1‐Sep‐80 3265.52
PZ12S 1‐Oct‐80 3265.52
PZ12S 1‐Dec‐80 3265.42
PZ12S 1‐Jan‐81 3265.42
PZ12S 1‐Feb‐81 3267.02
PZ12S 1‐Mar‐81 3267.02
PZ12S 1‐Apr‐81 3266.52
PZ12S 1‐Jun‐81 3267.02
PZ12S 1‐Jul‐81 3267.67
PZ12S 1‐Sep‐81 3265.69
PZ12S 1‐Oct‐81 3266.62
PZ12S 1‐Dec‐81 3265.19
PZ12S 1‐Feb‐82 3265.17
PZ12S 1‐Mar‐82 3265.96
PZ12S 1‐Apr‐82 3266.42
PZ12S 1‐May‐82 3266.58



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ12S 1‐Jun‐82 3266.37
PZ12S 1‐Jul‐82 3266.35
PZ12S 1‐Aug‐82 3266.17
PZ12S 1‐Sep‐82 3266.06
PZ12S 1‐Oct‐82 3265.83
PZ12S 1‐Nov‐82 3265.79
PZ12S 1‐Dec‐82 3266.85
PZ12S 1‐Jan‐83 3267.23
PZ12S 1‐Feb‐83 3267.98
PZ12S 1‐Mar‐83 3267.87
PZ12S 1‐May‐83 3266.75
PZ12S 1‐Jun‐83 3266.63
PZ12S 1‐Jul‐83 3266.73
PZ12S 1‐Aug‐83 3266.57
PZ12S 1‐Sep‐83 3266.72
PZ12S 1‐Oct‐83 3266.67
PZ12S 1‐Nov‐83 3268.09
PZ12S 1‐Dec‐83 3268.27
PZ12S 1‐Jan‐84 3268.76
PZ12S 1‐Feb‐84 3269.02
PZ12S 1‐Mar‐84 3268.55
PZ12S 1‐Apr‐84 3267.26
PZ12S 1‐May‐84 3267.17
PZ12S 1‐Jun‐84 3267.46
PZ12S 1‐Jul‐84 3267.16
PZ12S 1‐Aug‐84 3267.4
PZ12S 1‐Sep‐84 3267.87
PZ12S 1‐Oct‐84 3267.79
PZ12S 1‐Nov‐84 3269.24
PZ12S 1‐Dec‐84 3270.09
PZ12S 1‐Jan‐85 3269.62
PZ12S 1‐Feb‐85 3269.83
PZ12S 1‐Mar‐85 3269.86
PZ12S 1‐Apr‐85 3268.22
PZ12S 1‐May‐85 3267.67
PZ12S 1‐Jun‐85 3267.41
PZ12S 1‐Jul‐85 3267.73
PZ12S 1‐Aug‐85 3267.9
PZ12S 1‐Sep‐85 3267.85
PZ12S 1‐Oct‐85 3268.41
PZ12S 1‐Dec‐85 3270.04
PZ12S 3‐Jan‐86 3270.05
PZ12S 6‐Feb‐86 3269.99
PZ12S 10‐Mar‐86 3270.08











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ12S 11‐Apr‐86 3268.06
PZ12S 1‐May‐86 3267.72
PZ12S 5‐Jun‐86 3267.86
PZ12S 3‐Jul‐86 3267.9
PZ12S 8‐Aug‐86 3267.87
PZ12S 8‐Sep‐86 3268.14
PZ12S 10‐Oct‐86 3268.89
PZ12S 10‐Nov‐86 3269.98
PZ12S 8‐Dec‐86 3269.53
PZ12S 8‐Jan‐87 3269.98
PZ12S 2‐Feb‐87 3269.99
PZ12S 3‐Mar‐87 3270.02
PZ12S 7‐Apr‐87 3268.12
PZ12S 5‐May‐87 3268.85
PZ12S 4‐Jun‐87 3268.19
PZ12S 9‐Jul‐87 3268.55
PZ12S 6‐Aug‐87 3267.8
PZ12S 3‐Sep‐87 3267.99
PZ12S 5‐Oct‐87 3268.21
PZ12S 3‐Nov‐87 3268.55
PZ12S 8‐Dec‐87 3270.11
PZ12S 2‐Mar‐88 3270
PZ12S 8‐Jun‐88 3267.84
PZ12S 1‐Nov‐88 3269.5
PZ12S 13‐Jan‐89 3269.87
PZ12S 6‐Apr‐89 3270.02
PZ12S 10‐Jul‐89 3268.25
PZ12S 4‐Oct‐89 3268.78
PZ12S 5‐Jan‐90
PZ12S 2‐Apr‐90 3268.65
PZ12S 2‐Jul‐90 3268.43
PZ12S 4‐Oct‐90 3268.57
PZ12S 3‐Jan‐91 3270.12
PZ12S 11‐Apr‐91 3268.76
PZ12S 5‐Jul‐91 3268.67
PZ12S 3‐Oct‐91 3268.01
PZ12S 6‐Jan‐92 3270.37
PZ12S 6‐Apr‐92 3268.66
PZ12S 9‐Jul‐92 3268.63
PZ12S 1‐Oct‐92 3267.84
PZ12S 7‐Jan‐93 3270.5
PZ12S 6‐Apr‐93 3270.33
PZ12S 12‐Jul‐93 3269.02
PZ12S 5‐Oct‐93 3268.87



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ12S 2‐Feb‐94 3270.53
PZ12S 7‐Apr‐94 3269.19
PZ12S 12‐Jul‐94 3268.55
PZ12S 5‐Oct‐94 3269.37
PZ12S 11‐Jan‐95 3271.02
PZ12S 12‐Apr‐95 3269.04
PZ12S 11‐Jul‐95 3268.83
PZ12S 10‐Oct‐95 3268.77
PZ12S 10‐Jan‐96 3270.67
PZ12S 10‐Oct‐96 3268.77
PZ12S 10‐May‐99 3269.12
PZ12S 13‐May‐02 3268.86
PZ12S 5‐May‐05 3270.79
PZ12S 10‐Jun‐08 3269.61
PZ12S 6‐Jun‐11 3270.21
PZ12S 22‐May‐12 3269.76
PZ12S 10‐Jun‐12 3269.47
PZ12S 11‐Jul‐12 3269.36
PZ12S 17‐Aug‐12 3269.32
PZ12S 4‐Sep‐12 3269.13
PZ12S 23‐Oct‐12 3270.32
PZ12S 10‐Nov‐12 3271.06
PZ12S 10‐Jan‐13 3271.54
PZ12S 7‐Feb‐13 3271.28
PZ12S 15‐Feb‐13 3271.31
PZ12S 1‐Mar‐13 3271.42
PZ12S 1‐Apr‐13 3269.64
PZ12S 2‐May‐13 3269.39
PZ12S 4‐Jun‐13 3269.58
PZ12S 8‐Jul‐13 3269.67
PZ12S 5‐Aug‐13 3269.5
PZ12S 2‐Oct‐13 3270.5
PZ13 1‐Jul‐77 3264.05
PZ13 1‐Aug‐77 3263.65
PZ13 1‐Sep‐77 3264.25
PZ13 1‐May‐78 3264.25
PZ13 1‐Jul‐78 3262.45
PZ13 1‐Aug‐78 3263.95
PZ13 1‐Sep‐78 3264.05
PZ13 1‐Oct‐78 3264.15
PZ13 1‐Dec‐78 3263.45
PZ13 1‐Jan‐79 3261.45
PZ13 1‐Feb‐79 3262.65
PZ13 1‐Mar‐79 3264.75



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ13 1‐Apr‐79 3265.25
PZ13 1‐May‐79 3265.25
PZ13 1‐Jul‐79 3264.95
PZ13 1‐Aug‐79 3264.25
PZ13 1‐Sep‐79 3263.95
PZ13 1‐Nov‐79 3265.35
PZ13 1‐Dec‐79 3265.85
PZ13 1‐Feb‐80 3266.05
PZ13 1‐Mar‐80 3265.85
PZ13 1‐Apr‐80 3265.75
PZ13 1‐May‐80 3265.15
PZ13 1‐Jun‐80 3265.65
PZ13 1‐Aug‐80 3264.65
PZ13 1‐Sep‐80 3264.25
PZ13 1‐Oct‐80 3264.25
PZ13 1‐Dec‐80 3265.15
PZ13 1‐Jan‐81 3265.25
PZ13 1‐Feb‐81 3265.65
PZ13 1‐Mar‐81 3265.25
PZ13 1‐Apr‐81 3265.15
PZ13 1‐Jun‐81 3265.25
PZ13 1‐Jul‐81 3266.29
PZ13 1‐Sep‐81 3264.22
PZ13 1‐Oct‐81 3264.75
PZ13 1‐Dec‐81 3268.78
PZ13 1‐Feb‐82 3263.92
PZ13 1‐Mar‐82 3264.86
PZ13 1‐Apr‐82 3265.07
PZ13 1‐May‐82 3265.24
PZ13 1‐Jun‐82 3265.01
PZ13 1‐Jul‐82 3264.99
PZ13 1‐Aug‐82 3264.92
PZ13 1‐Sep‐82 3264.67
PZ13 1‐Oct‐82 3264.38
PZ13 1‐Nov‐82 3264.15
PZ13 1‐Dec‐82 3265.49
PZ13 1‐Jan‐83 3265.7
PZ13 1‐Feb‐83 3266.4
PZ13 1‐Mar‐83 3266.14
PZ13 1‐May‐83 3265.25
PZ13 1‐Jun‐83 3265.14
PZ13 1‐Jul‐83 3265.26
PZ13 1‐Aug‐83 3265.1
PZ13 1‐Sep‐83 3265.23



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ13 1‐Oct‐83 3265.16
PZ13 1‐Nov‐83 3266.51
PZ13 1‐Dec‐83 3266.63
PZ13 1‐Jan‐84 3267.05
PZ13 1‐Feb‐84 3267.37
PZ13 1‐Mar‐84 3266.94
PZ13 1‐Apr‐84 3265.79
PZ13 1‐May‐84 3265.76
PZ13 1‐Jun‐84 3266.02
PZ13 1‐Jul‐84 3265.77
PZ13 1‐Aug‐84 3266
PZ13 1‐Sep‐84 3266.42
PZ13 1‐Oct‐84 3266.37
PZ13 1‐Nov‐84 3267.59
PZ13 1‐Dec‐84 3268.02
PZ13 1‐Jan‐85 3267.95
PZ13 1‐Feb‐85 3268.15
PZ13 1‐Mar‐85 3253.64
PZ13 1‐Apr‐85 3266.67
PZ13 1‐May‐85 3266.25
PZ13 1‐Jun‐85 3266.01
PZ13 1‐Jul‐85 3266.29
PZ13 1‐Aug‐85 3266.4
PZ13 1‐Sep‐85 3266.36
PZ13 1‐Oct‐85 3266.89
PZ13 1‐Dec‐85 3268.15
PZ13 3‐Jan‐86 3268.18
PZ13 6‐Feb‐86 3268.15
PZ13 10‐Mar‐86 3268.3
PZ13 11‐Apr‐86 3266.44
PZ13 1‐May‐86 3266.22
PZ13 5‐Jun‐86 3266.29
PZ13 3‐Jul‐86 3266.38
PZ13 8‐Aug‐86 3266.36
PZ13 8‐Sep‐86 3266.55
PZ13 10‐Oct‐86 3267.23
PZ13 10‐Nov‐86 3268.11
PZ13 8‐Dec‐86 3267.68
PZ13 8‐Jan‐87 3268.65
PZ13 2‐Feb‐87 3268.11
PZ13 3‐Mar‐87 3268.16
PZ13 7‐Apr‐87 3266.47
PZ13 5‐May‐87 3266.34
PZ13 4‐Jun‐87 3266.64











Well Name Date
Groundwater Elevation (feet 



amsl)
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Water Level Data



PZ13 9‐Jul‐87 3266.95
PZ13 6‐Aug‐87 3267.05
PZ13 3‐Sep‐87 3266.38
PZ13 5‐Oct‐87 3266.62
PZ13 3‐Nov‐87 3267.79
PZ13 8‐Dec‐87 3268.24
PZ13 2‐Mar‐88 3268.11
PZ13 8‐Jun‐88 3266.28
PZ13 1‐Nov‐88 3267.75
PZ13 13‐Jan‐89 3268.05
PZ13 6‐Apr‐89 3268.25
PZ13 10‐Jul‐89 3266.56
PZ13 4‐Oct‐89 3267.11
PZ13 5‐Jan‐90 3268.28
PZ13 2‐Apr‐90 3266.99
PZ13 2‐Jul‐90 3267.08
PZ13 4‐Oct‐90 3266.95
PZ13 3‐Jan‐91 3268.38
PZ13 11‐Apr‐91 3267.15
PZ13 5‐Jul‐91 3267.09
PZ13 3‐Oct‐91 3266.45
PZ13 6‐Jan‐92 3268.53
PZ13 6‐Apr‐92 3267.05
PZ13 9‐Jul‐92 3266.99
PZ13 1‐Oct‐92 3266.3
PZ13 7‐Jan‐93 3268.68
PZ13 6‐Apr‐93 3268.56
PZ13 12‐Jul‐93 3267.37
PZ13 5‐Oct‐93 3267.23
PZ13 2‐Feb‐94 3268.68
PZ13 7‐Apr‐94 3267.41
PZ13 12‐Jul‐94 3267.04
PZ13 5‐Oct‐94 3267.71
PZ13 11‐Jan‐95 3269.04
PZ13 12‐Apr‐95 3267.41
PZ13 11‐Jul‐95 3267.29
PZ13 10‐Oct‐95 3267.27
PZ13 10‐Jan‐96 3268.76
PZ13 10‐Oct‐96 3267.27
PZ13 10‐May‐99 3267.53
PZ13 13‐May‐02 3267.28
PZ13 5‐May‐05 3268.85
PZ13 10‐Jun‐08 3267.85
PZ13 6‐Jun‐11 3268.42



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ13 22‐May‐12 3268.01
PZ13 10‐Jun‐12 3267.74
PZ13 11‐Jul‐12 3267.7
PZ13 17‐Aug‐12 3267.65
PZ13 4‐Sep‐12 3267.38
PZ13 23‐Oct‐12 3268.52
PZ13 10‐Nov‐12 3268.89
PZ13 10‐Jan‐13 3269.55
PZ13 7‐Feb‐13 3269.34
PZ13 15‐Feb‐13 3269.4
PZ13 1‐Mar‐13 3269.53
PZ13 1‐Apr‐13 3267.92
PZ13 2‐May‐13 3267.75
PZ13 4‐Jun‐13 3267.9
PZ13 8‐Jul‐13 3267.87
PZ13 5‐Aug‐13 3267.84
PZ14 1‐Jul‐77 3261.36
PZ14 1‐Aug‐77 3261.16
PZ14 1‐Sep‐77 3261.76
PZ14 1‐May‐78 3262.16
PZ14 1‐Jul‐78 3259.26
PZ14 1‐Aug‐78 3261.06
PZ14 1‐Sep‐78 3261.06
PZ14 1‐Oct‐78 3260.66
PZ14 1‐Dec‐78 3259.86
PZ14 1‐Jan‐79 3261.86
PZ14 1‐Feb‐79 3263.36
PZ14 1‐Mar‐79 3261.96
PZ14 1‐Apr‐79 3261.46
PZ14 1‐May‐79 3262.76
PZ14 1‐Jul‐79 3262.06
PZ14 1‐Aug‐79 3261.06
PZ14 1‐Sep‐79 3261.56
PZ14 1‐Nov‐79 3263.36
PZ14 1‐Dec‐79 3263.86
PZ14 1‐Feb‐80 3264.16
PZ14 1‐Mar‐80 3263.16
PZ14 1‐Apr‐80 3263.86
PZ14 1‐May‐80 3263.56
PZ14 1‐Jun‐80 3263.56
PZ14 1‐Aug‐80 3262.26
PZ14 1‐Sep‐80 3261.76
PZ14 1‐Oct‐80 3262.06
PZ14 1‐Dec‐80 3263.26



Well Name Date
Groundwater Elevation (feet 
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PZ14 1‐Jan‐81 3262.36
PZ14 1‐Feb‐81 3263.86
PZ14 1‐Mar‐81 3272.76
PZ14 1‐Apr‐81 3263.26
PZ14 1‐Jun‐81 3263.26
PZ14 1‐Jul‐81 3264.17
PZ14 1‐Sep‐81 3261.68
PZ14 1‐Oct‐81 3262.56
PZ14 1‐Dec‐81 3261.56
PZ14 1‐Feb‐82 3261.93
PZ14 1‐Mar‐82 3262.96
PZ14 1‐Apr‐82 3263.18
PZ14 1‐May‐82 3263.22
PZ14 1‐Jun‐82 3262.99
PZ14 1‐Jul‐82 3262.8
PZ14 1‐Aug‐82 3262.68
PZ14 1‐Sep‐82 3262.2
PZ14 1‐Oct‐82 3261.74
PZ14 1‐Nov‐82 3262.09
PZ14 1‐Dec‐82 3263.38
PZ14 1‐Jan‐83 3263.86
PZ14 1‐Feb‐83 3264.43
PZ14 1‐Mar‐83 3264.28
PZ14 1‐May‐83 3263.05
PZ14 1‐Jun‐83 3263
PZ14 1‐Jul‐83 3263.12
PZ14 1‐Aug‐83 3262.93
PZ14 1‐Sep‐83 3262.98
PZ14 1‐Oct‐83 3262.82
PZ14 1‐Nov‐83 3264.41
PZ14 1‐Dec‐83 3264.35
PZ14 1‐Jan‐84 3264.7
PZ14 1‐Feb‐84 3264.99
PZ14 1‐Mar‐84 3264.39
PZ14 1‐Apr‐84 3263.01
PZ14 1‐May‐84 3263.12
PZ14 1‐Jun‐84 3263.27
PZ14 1‐Jul‐84 3263.02
PZ14 1‐Aug‐84 3263.23
PZ14 1‐Sep‐84 3263.44
PZ14 1‐Oct‐84 3263.42
PZ14 1‐Nov‐84 3264.76
PZ14 1‐Dec‐84 3265.04
PZ14 1‐Jan‐85 3264.96



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ14 1‐Feb‐85 3264.96
PZ14 1‐Mar‐85 3273.48
PZ14 1‐Apr‐85 3263.44
PZ14 1‐May‐85 3263.19
PZ14 1‐Jun‐85 3263.01
PZ14 1‐Jul‐85 3263.2
PZ14 1‐Aug‐85 3263.29
PZ14 1‐Sep‐85 3263.21
PZ14 1‐Oct‐85 3263.85
PZ14 1‐Dec‐85 3264.83
PZ14 3‐Jan‐86 3264.88
PZ14 6‐Feb‐86 3264.88
PZ14 10‐Mar‐86 3265.05
PZ14 11‐Apr‐86 3263.11
PZ14 1‐May‐86 3263.09
PZ14 5‐Jun‐86 3263.17
PZ14 3‐Jul‐86 3263.22
PZ14 8‐Aug‐86 3263.13
PZ14 8‐Sep‐86 3263.26
PZ14 10‐Oct‐86 3264.18
PZ14 10‐Nov‐86 3264.71
PZ14 8‐Dec‐86 3264.31
PZ14 8‐Jan‐87 3264.67
PZ14 2‐Feb‐87 3264.72
PZ14 3‐Mar‐87 3264.79
PZ14 7‐Apr‐87 3263.07
PZ14 5‐May‐87 3263.03
PZ14 4‐Jun‐87 3263.37
PZ14 9‐Jul‐87 3263.67
PZ14 6‐Aug‐87 3262.69
PZ14 3‐Sep‐87 3262.96
PZ14 5‐Oct‐87 3263.31
PZ14 3‐Nov‐87 3264.53
PZ14 8‐Dec‐87 3264.86
PZ14 2‐Mar‐88 3264.72
PZ14 8‐Jun‐88 3262.77
PZ14 1‐Nov‐88 3264.44
PZ14 13‐Jan‐89 3264.58
PZ14 6‐Apr‐89 3264.81
PZ14 10‐Jul‐89 3262.97
PZ14 4‐Oct‐89 3263.6
PZ14 5‐Jan‐90 3264.87
PZ14 2‐Apr‐90 3263.46
PZ14 2‐Jul‐90 3263.57











Well Name Date
Groundwater Elevation (feet 
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Appendix E
Water Level Data



PZ14 4‐Oct‐90 3263.37
PZ14 3‐Jan‐91 3265.02
PZ14 11‐Apr‐91 3263.72
PZ14 5‐Jul‐91 3263.72
PZ14 3‐Oct‐91 3263.01
PZ14 6‐Jan‐92 3265.09
PZ14 6‐Apr‐92 3263.64
PZ14 9‐Jul‐92 3263.56
PZ14 1‐Oct‐92 3262.86
PZ14 7‐Jan‐93 3265.36
PZ14 6‐Apr‐93 3265.07
PZ14 12‐Jul‐93 3263.91
PZ14 5‐Oct‐93 3263.78
PZ14 2‐Feb‐94 3265.08
PZ14 7‐Apr‐94 3263.93
PZ14 12‐Jul‐94 3263.59
PZ14 5‐Oct‐94 3264.26
PZ14 11‐Jan‐95 3265.57
PZ14 12‐Apr‐95 3264.03
PZ14 11‐Jul‐95 3263.96
PZ14 10‐Oct‐95 3263.99
PZ14 10‐Jan‐96 3265.32
PZ14 10‐Oct‐96 3263.99
PZ14 10‐May‐99 3264.21
PZ14 13‐May‐02 3264
PZ14 5‐May‐05 3265.5
PZ14 10‐Jun‐08 3264.45
PZ14 27‐May‐11 3265.34
PZ14 22‐May‐12 3264.6
PZ14 10‐Jun‐12 3264.37
PZ14 11‐Jul‐12 3264.34
PZ14 17‐Aug‐12 3264.31
PZ14 4‐Sep‐12 3264.28
PZ14 23‐Oct‐12 3265.16
PZ14 10‐Nov‐12 3265.36
PZ14 10‐Jan‐13 3266.08
PZ14 7‐Feb‐13 3265.89
PZ14 15‐Feb‐13 3266.03
PZ14 1‐Mar‐13 3266.15
PZ14 1‐Apr‐13 3264.51
PZ14 2‐May‐13 3264.47
PZ14 4‐Jun‐13 3264.62
PZ14 8‐Jul‐13 3264.5
PZ14 5‐Aug‐13 3264.45



Well Name Date
Groundwater Elevation (feet 
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Appendix E
Water Level Data



PZ14 2‐Oct‐13 3265.36
PZ15 3‐Jan‐86
PZ15 6‐Feb‐86
PZ15 10‐Mar‐86
PZ15 14‐Apr‐86
PZ15 1‐May‐86
PZ15 6‐Jun‐86
PZ15 3‐Jul‐86
PZ15 8‐Aug‐86
PZ15 8‐Sep‐86
PZ15 10‐Oct‐86
PZ15 10‐Nov‐86
PZ15 8‐Dec‐86
PZ15 8‐Jan‐87
PZ15 2‐Feb‐87
PZ15 3‐Mar‐87
PZ15 7‐Apr‐87
PZ15 5‐May‐87
PZ15 4‐Jun‐87
PZ15 9‐Jul‐87
PZ15 6‐Aug‐87
PZ15 3‐Sep‐87
PZ15 5‐Oct‐87
PZ15 3‐Nov‐87
PZ15 8‐Dec‐87
PZ15 2‐Mar‐88
PZ15 8‐Jun‐88
PZ15 13‐Jan‐89
PZ15 6‐Apr‐89
PZ17 3‐Jan‐86 3246.72
PZ17 6‐Feb‐86 3246.74
PZ17 10‐Mar‐86 3246.65
PZ17 11‐Apr‐86 3246.77
PZ17 1‐May‐86 3246.74
PZ17 5‐Jun‐86 3246.64
PZ17 3‐Jul‐86 3246.75
PZ17 8‐Aug‐86 3246.77
PZ17 8‐Sep‐86 3246.74
PZ17 10‐Oct‐86 3246.73
PZ17 10‐Nov‐86 3246.73
PZ17 8‐Dec‐86 3246.72
PZ17 8‐Jan‐87 3246.74
PZ17 2‐Feb‐87 3246.75
PZ17 3‐Mar‐87 3246.78



Well Name Date
Groundwater Elevation (feet 
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Appendix E
Water Level Data



PZ17 7‐Apr‐87 3246.78
PZ17 5‐May‐87 3246.76
PZ17 4‐Jun‐87 3246.8
PZ17 9‐Jul‐87 3246.77
PZ17 6‐Aug‐87 3246.76
PZ17 3‐Sep‐87 3246.75
PZ17 5‐Oct‐87 3246.72
PZ17 3‐Nov‐87 3246.73
PZ17 8‐Dec‐87 3246.72
PZ17 2‐Mar‐88 3246.72
PZ17 8‐Jun‐88 3246.69
PZ17 1‐Nov‐88 3246.57
PZ17 13‐Jan‐89 3246.53
PZ17 6‐Apr‐89 3246.56
PZ17 10‐Jul‐89 3246.5
PZ17 4‐Oct‐89 3246.54
PZ17 5‐Jan‐90 3246.49
PZ17 2‐Apr‐90 3246.55
PZ17 2‐Jul‐90 3246.5
PZ17 4‐Oct‐90 3246.43
PZ17 3‐Jan‐91 3246.54
PZ17 11‐Apr‐91 3246.58
PZ17 5‐Jul‐91 3246.61
PZ17 3‐Oct‐91 3246.53
PZ17 6‐Jan‐92 3246.56
PZ17 6‐Apr‐92 3246.58
PZ17 9‐Jul‐92 3246.56
PZ17 1‐Oct‐92 3246.54
PZ17 7‐Jan‐93 3246.52
PZ17 6‐Apr‐93 3246.6
PZ17 12‐Jul‐93 3246.53
PZ17 5‐Oct‐93 3246.52
PZ17 2‐Feb‐94 3246.7
PZ17 7‐Apr‐94 3246.55
PZ17 12‐Jul‐94 3246.46
PZ17 5‐Oct‐94 3245.99
PZ17 11‐Jan‐95 3246.64
PZ17 12‐Apr‐95 3246.66
PZ17 11‐Jul‐95 3246.65
PZ17 10‐Oct‐95 3246.58
PZ17 10‐Jan‐96 3245.54
PZ17 10‐Oct‐96 3246.58
PZ17 10‐May‐99 3249.02
PZ17 13‐May‐02 3248.19
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Groundwater Elevation (feet 
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Water Level Data



PZ17 5‐May‐05 3247.52
PZ17 10‐Jun‐08 3246.56
PZ17 13‐Jun‐11 3246.1
PZ17 22‐May‐12 3246.03
PZ17 10‐Jun‐12 3246.01
PZ17 11‐Jul‐12 3245.94
PZ17 17‐Aug‐12 3245.91
PZ17 4‐Sep‐12 3245.76
PZ17 23‐Oct‐12 3245.9
PZ17 10‐Nov‐12 3246.19
PZ17 10‐Jan‐13 3245.95
PZ17 7‐Feb‐13 3245.91
PZ17 15‐Feb‐13 3245.9
PZ17 1‐Mar‐13 3245.9
PZ17 1‐Apr‐13 3245.85
PZ17 2‐May‐13 3245.88
PZ17 4‐Jun‐13 3245.81
PZ17 8‐Jul‐13 3245.84
PZ17 5‐Aug‐13 3245.83
PZ18 1‐Jul‐77 3251.72
PZ18 1‐Aug‐77 3251.62
PZ18 1‐Sep‐77 3252.12
PZ18 1‐May‐78 3253.02
PZ18 1‐Jul‐78 3250.92
PZ18 1‐Aug‐78 3253.12
PZ18 1‐Sep‐78 3251.52
PZ18 1‐Oct‐78 3249.92
PZ18 1‐Dec‐78 3248.12
PZ18 1‐Jan‐79 3252.52
PZ18 1‐Feb‐79 3252.42
PZ18 1‐Mar‐79 3253.32
PZ18 1‐Apr‐79 3252.52
PZ18 1‐May‐79 3252.12
PZ18 1‐Jul‐79 3251.22
PZ18 1‐Aug‐79 3251.42
PZ18 1‐Sep‐79 3250.92
PZ18 1‐Nov‐79 3253.32
PZ18 1‐Dec‐79 3253.62
PZ18 1‐Feb‐80 3253.82
PZ18 1‐Mar‐80 3254.02
PZ18 1‐Apr‐80 3253.32
PZ18 1‐May‐80 3253.02
PZ18 1‐Jun‐80 3253.32
PZ18 1‐Aug‐80 3251.82











Well Name Date
Groundwater Elevation (feet 
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PZ18 1‐Sep‐80 3251.32
PZ18 1‐Oct‐80 3251.52
PZ18 1‐Dec‐80 3252.82
PZ18 1‐Jan‐81 3252.82
PZ18 1‐Feb‐81 3253.52
PZ18 1‐Mar‐81 3253.52
PZ18 1‐Apr‐81 3253.02
PZ18 1‐Jun‐81 3252.92
PZ18 1‐Jul‐81 3253.79
PZ18 1‐Sep‐81 3251.11
PZ18 1‐Oct‐81 3251.72
PZ18 1‐Dec‐81 3250.92
PZ18 1‐Feb‐82 3251.78
PZ18 1‐Mar‐82 3252.38
PZ18 1‐Apr‐82 3252.94
PZ18 1‐May‐82 3252.97
PZ18 1‐Jun‐82 3252.59
PZ18 1‐Jul‐82 3252.26
PZ18 1‐Aug‐82 3252.19
PZ18 1‐Sep‐82 3251.22
PZ18 1‐Oct‐82 3251.01
PZ18 1‐Nov‐82 3251.51
PZ18 1‐Dec‐82 3252.86
PZ18 1‐Jan‐83 3253.49
PZ18 1‐Feb‐83 3253.88
PZ18 1‐Mar‐83 3253.67
PZ18 1‐May‐83 3252.38
PZ18 1‐Jun‐83 3252.4
PZ18 1‐Jul‐83 3252.43
PZ18 1‐Aug‐83 3252.22
PZ18 1‐Sep‐83 3252.23
PZ18 1‐Oct‐83 3252.06
PZ18 1‐Nov‐83 3253.68
PZ18 1‐Dec‐83 3253.59
PZ18 1‐Jan‐84 3253.82
PZ18 1‐Feb‐84 3254.05
PZ18 1‐Mar‐84 3253.62
PZ18 1‐Apr‐84 3252.3
PZ18 1‐May‐84 3252.4
PZ18 1‐Jun‐84 3252.46
PZ18 1‐Jul‐84 3252.22
PZ18 1‐Aug‐84 3252.24
PZ18 1‐Sep‐84 3252.51
PZ18 1‐Oct‐84 3252.39
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PZ18 1‐Nov‐84 3253.82
PZ18 1‐Dec‐84 3253.92
PZ18 1‐Jan‐85 3253.9
PZ18 1‐Feb‐85 3253.95
PZ18 1‐Mar‐85 3253.71
PZ18 1‐Apr‐85 3252.8
PZ18 1‐May‐85 3252.53
PZ18 1‐Jun‐85 3252.29
PZ18 1‐Jul‐85 3252.42
PZ18 1‐Aug‐85 3252.55
PZ18 1‐Sep‐85 3252.34
PZ18 1‐Oct‐85 3253.1
PZ18 1‐Dec‐85 3253.94
PZ18 3‐Jan‐86 3254.01
PZ18 6‐Feb‐86 3254.05
PZ18 10‐Mar‐86 3254.22
PZ18 11‐Apr‐86 3252.52
PZ18 1‐May‐86 3252.46
PZ18 5‐Jun‐86 3252.52
PZ18 3‐Jul‐86 3252.5
PZ18 8‐Aug‐86 3252.35
PZ18 8‐Sep‐86 3252.35
PZ18 10‐Oct‐86 3253.37
PZ18 10‐Nov‐86 3253.67
PZ18 8‐Dec‐86 3253.39
PZ18 8‐Jan‐87 3253.66
PZ18 2‐Feb‐87 3253.72
PZ18 3‐Mar‐87 3253.75
PZ18 7‐Apr‐87 3252.32
PZ18 5‐May‐87 3252.3
PZ18 4‐Jun‐87 3252.53
PZ18 9‐Jul‐87 3252.82
PZ18 6‐Aug‐87 3251.92
PZ18 3‐Sep‐87 3252.05
PZ18 5‐Oct‐87 3252.11
PZ18 3‐Nov‐87 3253.29
PZ18 8‐Dec‐87 3253.56
PZ18 2‐Mar‐88 3253.44
PZ18 8‐Jun‐88 3251.82
PZ18 1‐Nov‐88 3252.56
PZ18 13‐Jan‐89 3252.55
PZ18 6‐Apr‐89 3253.11
PZ18 10‐Jul‐89 3251.59
PZ18 4‐Oct‐89 3251.76
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PZ18 5‐Jan‐90 3253.15
PZ18 2‐Apr‐90 3251.93
PZ18 2‐Jul‐90 3252.05
PZ18 4‐Oct‐90 3251.52
PZ18 3‐Jan‐91 3252.95
PZ18 11‐Apr‐91 3252.01
PZ18 5‐Jul‐91 3251.91
PZ18 3‐Oct‐91 3251.08
PZ18 6‐Jan‐92 3252.94
PZ18 6‐Apr‐92 3251.67
PZ18 9‐Jul‐92 3251.39
PZ18 1‐Oct‐92 3250.79
PZ18 7‐Jan‐93 3252.47
PZ18 6‐Apr‐93 3252.21
PZ18 12‐Jul‐93 3251.32
PZ18 5‐Oct‐93 3251.14
PZ18 2‐Feb‐94 3252.41
PZ18 7‐Apr‐94 3251.48
PZ18 12‐Jul‐94 3250.98
PZ18 5‐Oct‐94 3251.28
PZ18 11‐Jan‐95 3252.32
PZ18 12‐Apr‐95 3251.18
PZ18 11‐Jul‐95 3251
PZ18 10‐Oct‐95 3251.07
PZ18 10‐Jan‐96 3252.23
PZ18 10‐Oct‐96 3251.07
PZ18 10‐May‐99 3251.24
PZ18 13‐May‐02 3251.37
PZ18 5‐May‐05 3252.72
PZ18 10‐Jun‐08 3251.32
PZ18 13‐Jun‐11 3251.71
PZ18 22‐May‐12 3251.29
PZ18 10‐Jun‐12 3251.03
PZ18 11‐Jul‐12 3250.84
PZ18 17‐Aug‐12 3250.89
PZ18 4‐Sep‐12 3250.73
PZ18 23‐Oct‐12 3251.41
PZ18 10‐Nov‐12 3251.6
PZ18 10‐Jan‐13 3252.31
PZ18 7‐Feb‐13 3252.12
PZ18 15‐Feb‐13 3252.24
PZ18 1‐Mar‐13 3252.34
PZ18 1‐Apr‐13 3251.18
PZ18 2‐May‐13 3251.17
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PZ18 4‐Jun‐13 3251.37
PZ18 8‐Jul‐13 3251.14
PZ18 5‐Aug‐13 3250.96
PZ19 1‐Jul‐77 3269.1
PZ19 1‐Aug‐77 3268.3
PZ19 1‐Sep‐77 3268.7
PZ19 1‐May‐78 3269.3
PZ19 1‐Jul‐78 3267.5
PZ19 1‐Aug‐78 3272.3
PZ19 1‐Sep‐78 3270.5
PZ19 1‐Oct‐78 3268.3
PZ19 1‐Dec‐78 3266.5
PZ19 1‐Jan‐79 3269.9
PZ19 1‐Feb‐79 3270.5
PZ19 1‐Mar‐79 3269.5
PZ19 1‐Apr‐79 3268.9
PZ19 1‐May‐79 3269
PZ19 1‐Jul‐79 3268.5
PZ19 1‐Aug‐79 3269.7
PZ19 1‐Sep‐79 3268.7
PZ19 1‐Nov‐79 3270
PZ19 1‐Dec‐79 3270.3
PZ19 1‐Feb‐80 3270.6
PZ19 1‐Mar‐80 3271.5
PZ19 1‐Apr‐80 3271.5
PZ19 1‐May‐80 3271.2
PZ19 1‐Jun‐80 3271.2
PZ19 1‐Aug‐80 3269.8
PZ19 1‐Sep‐80 3269
PZ19 1‐Oct‐80 3268.9
PZ19 1‐Dec‐80 3270.2
PZ19 1‐Jan‐81 3270.2
PZ19 1‐Feb‐81 3271.3
PZ19 1‐Mar‐81 3271.4
PZ19 1‐Apr‐81 3270.7
PZ19 1‐Jun‐81 3271
PZ19 1‐Jul‐81 3271.82
PZ19 1‐Sep‐81 3269.34
PZ19 1‐Oct‐81 3269.9
PZ19 1‐Dec‐81 3268.15
PZ19 1‐Feb‐82 3268.19
PZ19 1‐Mar‐82 3269.46
PZ19 1‐Apr‐82 3270.4
PZ19 1‐May‐82 3270.57











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ19 1‐Jun‐82 3270.34
PZ19 1‐Jul‐82 3270.33
PZ19 1‐Aug‐82 3270.3
PZ19 1‐Sep‐82 3269.63
PZ19 1‐Oct‐82 3269.17
PZ19 1‐Nov‐82 3269.27
PZ19 1‐Dec‐82 3270.94
PZ19 1‐Jan‐83 3271.42
PZ19 1‐Feb‐83 3272.63
PZ19 1‐Mar‐83 3270.55
PZ19 1‐May‐83 3270.73
PZ19 1‐Jun‐83 3270.6
PZ19 1‐Jul‐83 3270.7
PZ19 1‐Aug‐83 3270.49
PZ19 1‐Sep‐83 3270.71
PZ19 1‐Oct‐83 3270.6
PZ19 1‐Nov‐83 3272.44
PZ19 1‐Dec‐83 3272.75
PZ19 1‐Jan‐84 3273.32
PZ19 1‐Feb‐84 3273.55
PZ19 1‐Mar‐84 3273.02
PZ19 1‐Apr‐84 3271.24
PZ19 1‐May‐84 3270.99
PZ19 1‐Jun‐84 3271.33
PZ19 1‐Jul‐84 3270.9
PZ19 1‐Aug‐84 3271.15
PZ19 1‐Sep‐84 3271.71
PZ19 1‐Oct‐84 3271.58
PZ19 1‐Nov‐84 3273.6
PZ19 1‐Dec‐84 3274.19
PZ19 1‐Jan‐85 3273.92
PZ19 1‐Feb‐85 3274.19
PZ19 1‐Mar‐85 3273.52
PZ19 1‐Apr‐85 3272.05
PZ19 1‐May‐85 3271.23
PZ19 1‐Jun‐85 3270.95
PZ19 1‐Jul‐85 3271.32
PZ19 1‐Aug‐85 3271.55
PZ19 1‐Sep‐85 3252.32
PZ19 1‐Oct‐85 3272.15
PZ19 1‐Dec‐85 3274.45
PZ19 3‐Jan‐86 3274.6
PZ19 6‐Feb‐86 3274.52
PZ19 10‐Mar‐86 3274.75
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PZ19 11‐Apr‐86 3271.97
PZ19 1‐May‐86 3271.45
PZ19 5‐Jun‐86 3271.63
PZ19 3‐Jul‐86 3271.66
PZ19 8‐Aug‐86 3271.57
PZ19 8‐Sep‐86 3271.89
PZ19 10‐Oct‐86 3272.98
PZ19 10‐Nov‐86 3274.45
PZ19 8‐Dec‐86 3273.83
PZ19 8‐Jan‐87 3274.4
PZ19 2‐Feb‐87 3274.5
PZ19 3‐Mar‐87 3274.49
PZ19 7‐Apr‐87 3271.9
PZ19 5‐May‐87 3271.58
PZ19 4‐Jun‐87 3271.9
PZ19 9‐Jul‐87 3272.4
PZ19 6‐Aug‐87 3271.5
PZ19 3‐Sep‐87 3271.69
PZ19 5‐Oct‐87 3271.94
PZ19 3‐Nov‐87 3273.88
PZ19 8‐Dec‐87 3274.82
PZ19 2‐Mar‐88 3274.5
PZ19 8‐Jun‐88 3271.35
PZ19 1‐Nov‐88 3273.8
PZ19 13‐Jan‐89 3274.23
PZ19 6‐Apr‐89 3274.57
PZ19 10‐Jul‐89 3271.81
PZ19 4‐Oct‐89 3272.51
PZ19 5‐Jan‐90 3274.68
PZ19 2‐Apr‐90 3272.36
PZ19 2‐Jul‐90 3272.38
PZ19 4‐Oct‐90 3272.17
PZ19 3‐Jan‐91 3274.42
PZ19 11‐Apr‐91 3272.5
PZ19 5‐Jul‐91 3272.39
PZ19 3‐Oct‐91 3271.42
PZ19 6‐Jan‐92 3274.89
PZ19 6‐Apr‐92 3272.27
PZ19 9‐Jul‐92 3272.22
PZ19 1‐Oct‐92 3271.26
PZ19 7‐Jan‐93 3275.08
PZ19 6‐Apr‐93 3274.69
PZ19 12‐Jul‐93 3272.67
PZ19 5‐Oct‐93 3272.48
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PZ19 2‐Feb‐94 3275.12
PZ19 7‐Apr‐94 3272.95
PZ19 12‐Jul‐94 3272.1
PZ19 5‐Oct‐94 3273.08
PZ19 11‐Jan‐95 3275.55
PZ19 12‐Apr‐95 3272.47
PZ19 11‐Jul‐95 3272.33
PZ19 10‐Oct‐95 3272.29
PZ19 10‐Jan‐96 3275.11
PZ19 10‐Oct‐96 3272.29
PZ19 10‐May‐99 3272.6
PZ19 13‐May‐02 3272.13
PZ19 5‐May‐05 3275.17
PZ19 10‐Jun‐08 3273.08
PZ19 27‐May‐11 3274.29
PZ19 22‐May‐12 3273.2
PZ19 10‐Jun‐12 3272.82
PZ19 11‐Jul‐12 3272.72
PZ19 17‐Aug‐12 3272.66
PZ19 4‐Sep‐12 3272.44
PZ19 23‐Oct‐12 3274.1
PZ19 10‐Nov‐12 3275.2
PZ19 10‐Jan‐13 3275.87
PZ19 7‐Feb‐13 3275.37
PZ19 15‐Feb‐13 3275.43
PZ19 1‐Mar‐13 3275.6
PZ19 1‐Apr‐13 3273.01
PZ19 2‐May‐13 3272.7
PZ19 4‐Jun‐13 3273.04
PZ19 8‐Jul‐13 3273.02
PZ19 5‐Aug‐13 3272.78
PZ2 1‐Jul‐77 3242.5
PZ2 1‐Aug‐77 3242.3
PZ2 1‐Sep‐77 3242.7
PZ2 1‐May‐78 3242.7
PZ2 1‐Jul‐78 3242
PZ2 1‐Aug‐78 3243.6
PZ2 1‐Sep‐78 3243.3
PZ2 1‐Oct‐78 3242.7
PZ2 1‐Dec‐78 3241.4
PZ2 1‐Jan‐79 3242.3
PZ2 1‐Feb‐79 3242.8
PZ2 1‐Mar‐79 3242.5
PZ2 1‐Apr‐79 3242.9
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PZ2 1‐May‐79 3242.7
PZ2 1‐Jul‐79 3241.8
PZ2 1‐Aug‐79 3243.1
PZ2 1‐Sep‐79 3242.9
PZ2 1‐Nov‐79 3243
PZ2 1‐Dec‐79 3243.2
PZ2 1‐Feb‐80 3243.4
PZ2 1‐Mar‐80 3243.2
PZ2 1‐Apr‐80 3243.2
PZ2 1‐May‐80 3243.1
PZ2 1‐Jun‐80 3242.9
PZ2 1‐Aug‐80 3242.9
PZ2 1‐Sep‐80 3242.9
PZ2 1‐Oct‐80 3243.1
PZ2 1‐Dec‐80 3243.2
PZ2 1‐Jan‐81 3243.2
PZ2 1‐Feb‐81 3247.3
PZ2 1‐Mar‐81 3243.4
PZ2 1‐Apr‐81 3243.2
PZ2 1‐Jun‐81 3243.7
PZ2 1‐Jul‐81 3244.66
PZ2 1‐Sep‐81 3243.12
PZ2 1‐Oct‐81 3243.4
PZ2 1‐Dec‐81 3243
PZ2 1‐Feb‐82 3243.03
PZ2 1‐Mar‐82 3243.41
PZ2 1‐Apr‐82 3243.43
PZ2 1‐May‐82 3243.49
PZ2 1‐Jun‐82 3243.45
PZ2 1‐Jul‐82 3243.53
PZ2 1‐Aug‐82 3243.45
PZ2 1‐Sep‐82 3242.89
PZ2 1‐Oct‐82 3243.35
PZ2 1‐Nov‐82 3243.43
PZ2 1‐Dec‐82 3243.64
PZ2 1‐Jan‐83 3243.51
PZ2 1‐Feb‐83 3243.63
PZ2 1‐Mar‐83 3243.64
PZ2 1‐May‐83 3243.71
PZ2 1‐Jun‐83 3243.89
PZ2 1‐Jul‐83 3243.8
PZ2 1‐Aug‐83 3243.66
PZ2 1‐Sep‐83 3243.55
PZ2 1‐Oct‐83 3243.53
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PZ2 1‐Nov‐83 3243.84
PZ2 1‐Dec‐83 3243.89
PZ2 1‐Jan‐84 3243.86
PZ2 1‐Feb‐84 3243.93
PZ2 1‐Mar‐84 3243.86
PZ2 1‐Apr‐84 3243.88
PZ2 1‐May‐84 3243.98
PZ2 1‐Jun‐84 3243.99
PZ2 1‐Jul‐84 3243.84
PZ2 1‐Aug‐84 3243.72
PZ2 1‐Sep‐84 3243.77
PZ2 1‐Oct‐84 3243.62
PZ2 1‐Nov‐84 3243.95
PZ2 1‐Dec‐84 3244.05
PZ2 1‐Jan‐85 3244.05
PZ2 1‐Feb‐85 3244.14
PZ2 1‐Mar‐85 3244.12
PZ2 1‐Apr‐85 3244.31
PZ2 1‐May‐85 3244.19
PZ2 1‐Jun‐85 3244.07
PZ2 1‐Jul‐85 3243.97
PZ2 1‐Aug‐85 3244.05
PZ2 1‐Sep‐85 3243.93
PZ2 1‐Oct‐85 3243.9
PZ2 1‐Dec‐85 3244.1
PZ2 3‐Jan‐86 3244.17
PZ2 6‐Feb‐86 3244.35
PZ2 10‐Mar‐86 3244.47
PZ2 11‐Apr‐86 3244.24
PZ2 1‐May‐86 3244.2
PZ2 5‐Jun‐86 3244.33
PZ2 3‐Jul‐86 3244.21
PZ2 8‐Aug‐86 3244.1
PZ2 8‐Sep‐86 3244.13
PZ2 10‐Oct‐86 3244.22
PZ2 10‐Nov‐86 3244.28
PZ2 8‐Dec‐86 3244.21
PZ2 8‐Jan‐87 3244.34
PZ2 2‐Feb‐87 3244.49
PZ2 3‐Mar‐87 3244.38
PZ2 7‐Apr‐87 3244.27
PZ2 5‐May‐87 3244.24
PZ2 4‐Jun‐87 3244.36
PZ2 9‐Jul‐87 3244.3
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PZ2 6‐Aug‐87 3244.22
PZ2 3‐Sep‐87 3244.28
PZ2 5‐Oct‐87 3244.27
PZ2 3‐Nov‐87 3244.5
PZ2 8‐Dec‐87 3244.5
PZ2 2‐Mar‐88 3244.72
PZ2 8‐Jun‐88 3244.43
PZ2 1‐Nov‐88 3244.54
PZ2 13‐Jan‐89 3244.64
PZ2 6‐Apr‐89 3244.95
PZ2 10‐Jul‐89 3244.66
PZ2 4‐Oct‐89 3244.63
PZ2 5‐Jan‐90 3245.03
PZ2 2‐Apr‐90 3245.03
PZ2 2‐Jul‐90 3244.88
PZ2 4‐Oct‐90 3244.55
PZ2 3‐Jan‐91 3245.13
PZ2 11‐Apr‐91 3245.19
PZ2 5‐Jul‐91 3244.96
PZ2 3‐Oct‐91 3244.55
PZ2 6‐Jan‐92 3245.3
PZ2 6‐Apr‐92 3245.15
PZ2 9‐Jul‐92 3245
PZ2 1‐Oct‐92 3244.62
PZ2 7‐Jan‐93 3245.27
PZ2 6‐Apr‐93 3245.34
PZ2 12‐Jul‐93 3245.1
PZ2 5‐Oct‐93 3244.9
PZ2 2‐Feb‐94 3245.6
PZ2 7‐Apr‐94 3245.6
PZ2 12‐Jul‐94 3244.96
PZ2 5‐Oct‐94 3245.29
PZ2 11‐Jan‐95 3245.92
PZ2 12‐Apr‐95 3245.9
PZ2 11‐Jul‐95 3245.55
PZ2 10‐Oct‐95 3245.45
PZ2 10‐Jan‐96 3246.27
PZ2 10‐Oct‐96 3245.45
PZ2 10‐May‐99 3245.5
PZ2 13‐May‐02 3245.79
PZ2 5‐May‐05 3245
PZ2 10‐Jun‐08 3242.84
PZ2 13‐Jun‐11 3243.54
PZ2 22‐May‐12 3243.06
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PZ2 10‐Jun‐12 3242.74
PZ2 11‐Jul‐12 3242.39
PZ2 17‐Aug‐12 3242.4
PZ2 4‐Sep‐12 3242.31
PZ2 23‐Oct‐12 3243.01
PZ2 10‐Nov‐12 3243.42
PZ2 10‐Jan‐13 3243.43
PZ2 7‐Feb‐13 3243.35
PZ2 15‐Feb‐13 3243.37
PZ2 1‐Mar‐13 3243.43
PZ2 2‐May‐13 3243.11
PZ2 4‐Jun‐13 3243.44
PZ2 8‐Jul‐13 3243.05
PZ2 5‐Aug‐13 3242.83
PZ20 1‐Jul‐77 3264.11
PZ20 1‐Aug‐77 3263.81
PZ20 1‐Sep‐77 3264.21
PZ20 1‐May‐78 3264.31
PZ20 1‐Jul‐78 3259.61
PZ20 1‐Aug‐78 3261.51
PZ20 1‐Sep‐78 3261.61
PZ20 1‐Oct‐78 3262.31
PZ20 1‐Dec‐78 3261.71
PZ20 1‐Jan‐79 3265.11
PZ20 1‐Feb‐79 3266.01
PZ20 1‐Mar‐79 3264.21
PZ20 1‐Apr‐79 3264.41
PZ20 1‐May‐79 3263.71
PZ20 1‐Jul‐79 3263.01
PZ20 1‐Aug‐79 3264.21
PZ20 1‐Sep‐79 3263.91
PZ20 1‐Nov‐79 3265.31
PZ20 1‐Dec‐79 3265.61
PZ20 1‐Feb‐80 3265.91
PZ20 1‐Mar‐80 3265.51
PZ20 1‐Apr‐80 3265.41
PZ20 1‐May‐80 3265.31
PZ20 1‐Jun‐80 3265.41
PZ20 1‐Aug‐80 3264.61
PZ20 1‐Sep‐80 3264.21
PZ20 1‐Oct‐80 3264.21
PZ20 1‐Dec‐80 3265.11
PZ20 1‐Jan‐81 3265.11
PZ20 1‐Feb‐81 3265.61
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PZ20 1‐Mar‐81 3265.61
PZ20 1‐Apr‐81 3265.11
PZ20 1‐Jun‐81 3265.21
PZ20 1‐Jul‐81 3266.26
PZ20 1‐Sep‐81 3264.24
PZ20 1‐Oct‐81 3264.71
PZ20 1‐Dec‐81 3272.71
PZ20 1‐Feb‐82 3263.73
PZ20 1‐Mar‐82 3264.69
PZ20 1‐Apr‐82 3265.01
PZ20 1‐May‐82 3265.19
PZ20 1‐Jun‐82 3264.98
PZ20 1‐Jul‐82 3264.96
PZ20 1‐Aug‐82 3264.92
PZ20 1‐Sep‐82 3264.65
PZ20 1‐Oct‐82 3264.3
PZ20 1‐Nov‐82 3264.36
PZ20 1‐Dec‐82 3265.46
PZ20 1‐Jan‐83 3265.61
PZ20 1‐Feb‐83 3266.08
PZ20 1‐Mar‐83 3266.29
PZ20 1‐May‐83 3265.24
PZ20 1‐Jun‐83 3265.11
PZ20 1‐Jul‐83 3265.21
PZ20 1‐Aug‐83 3265.06
PZ20 1‐Sep‐83 3265.17
PZ20 1‐Oct‐83 3265.09
PZ20 1‐Nov‐83 3266.37
PZ20 1‐Dec‐83 3266.41
PZ20 1‐Jan‐84 3266.78
PZ20 1‐Feb‐84 3266.97
PZ20 1‐Mar‐84 3266.5
PZ20 1‐Apr‐84 3265.44
PZ20 1‐May‐84 3265.42
PZ20 1‐Jun‐84 3265.34
PZ20 1‐Jul‐84 3265.46
PZ20 1‐Aug‐84 3265.68
PZ20 1‐Sep‐84 3266.11
PZ20 1‐Oct‐84 3265.99
PZ20 1‐Nov‐84 3267.23
PZ20 1‐Dec‐84 3267.68
PZ20 1‐Jan‐85 3267.59
PZ20 1‐Feb‐85 3267.77
PZ20 1‐Mar‐85 3243.02
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PZ20 1‐Apr‐85 3266.34
PZ20 1‐May‐85 3265.91
PZ20 1‐Jun‐85 3265.63
PZ20 1‐Jul‐85 3265.91
PZ20 1‐Aug‐85 3266.06
PZ20 1‐Sep‐85 3271.48
PZ20 1‐Oct‐85 3266.53
PZ20 1‐Dec‐85 3267.85
PZ20 3‐Jan‐86 3267.91
PZ20 6‐Feb‐86 3267.86
PZ20 10‐Mar‐86 3267.97
PZ20 11‐Apr‐86 3266.15
PZ20 1‐May‐86 3265.89
PZ20 5‐Jun‐86 3265.97
PZ20 3‐Jul‐86 3266.07
PZ20 8‐Aug‐86 3265.98
PZ20 8‐Sep‐86 3266.19
PZ20 10‐Oct‐86 3266.9
PZ20 10‐Nov‐86 3267.74
PZ20 8‐Dec‐86 3267.41
PZ20 8‐Jan‐87 3267.83
PZ20 2‐Feb‐87 3267.86
PZ20 3‐Mar‐87 3267.89
PZ20 7‐Apr‐87 3266.22
PZ20 5‐May‐87 3265.97
PZ20 4‐Jun‐87 3266.33
PZ20 9‐Jul‐87 3266.61
PZ20 6‐Aug‐87 3265.84
PZ20 3‐Sep‐87 3266.04
PZ20 5‐Oct‐87 3266.24
PZ20 3‐Nov‐87 3267.16
PZ20 8‐Dec‐87 3267.91
PZ20 2‐Mar‐88 3267.87
PZ20 8‐Jun‐88 3265.93
PZ20 1‐Nov‐88 3267.47
PZ20 13‐Jan‐89 3267.7
PZ20 6‐Apr‐89 3267.9
PZ20 10‐Jul‐89 3266.19
PZ20 4‐Oct‐89 3266.77
PZ20 5‐Jan‐90 3267.91
PZ20 2‐Apr‐90 3266.66
PZ20 2‐Jul‐90 3266.68
PZ20 4‐Oct‐90 3266.55
PZ20 3‐Jan‐91 3267.95
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PZ20 11‐Apr‐91 3266.79
PZ20 5‐Jul‐91 3266.75
PZ20 3‐Oct‐91 3266.06
PZ20 6‐Jan‐92 3268.22
PZ20 6‐Apr‐92 3266.76
PZ20 9‐Jul‐92 3266.66
PZ20 1‐Oct‐92 3265.96
PZ20 7‐Jan‐93 3268.33
PZ20 6‐Apr‐93 3268.16
PZ20 12‐Jul‐93 3267.03
PZ20 5‐Oct‐93 3266.43
PZ20 2‐Feb‐94 3268.29
PZ20 7‐Apr‐94 3267.05
PZ20 12‐Jul‐94 3266.6
PZ20 31‐Aug‐94 3266.66
PZ20 5‐Oct‐94 3267.36
PZ20 11‐Jan‐95 3268.77
PZ20 12‐Apr‐95 3267.05
PZ20 11‐Jul‐95 3266.91
PZ20 10‐Oct‐95 3266.86
PZ20 10‐Jan‐96 3268.41
PZ20 10‐Oct‐96 3266.86
PZ20 10‐Mar‐97 3268.01
PZ20 9‐Jul‐97 3267.29
PZ20 7‐Jan‐98 3268.41
PZ20 9‐Oct‐98 3266.3
PZ20 10‐May‐99 3267.15
PZ20 9‐Sep‐99 3266.98
PZ20 10‐Jan‐00 3268.39
PZ20 5‐Jul‐00 3267.26
PZ20 8‐Jan‐01 3268.73
PZ20 11‐Jul‐01 3267.56
PZ20 9‐Jan‐02 3268.51
PZ20 13‐May‐02 3266.88
PZ20 16‐Jul‐02 3267.17
PZ20 8‐Jan‐03 3268.73
PZ20 22‐Jul‐03 3266.31
PZ20 13‐Jan‐04 3267.95
PZ20 22‐Jul‐04 3267.11
PZ20 8‐Mar‐05 3268.48
PZ20 5‐May‐05 3268.48
PZ20 11‐Jul‐05 3267.88
PZ20 12‐Jan‐06 3268.56
PZ20 17‐Jul‐06 3267.35
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PZ20 11‐Jan‐07 3268.56
PZ20 10‐Jun‐08 3267.45
PZ20 7‐Jan‐09 3268.7
PZ20 4‐May‐09 3267.36
PZ20 17‐Nov‐09 3268.81
PZ20 1‐Jun‐10 3267.17
PZ20 30‐Oct‐10 3267.78
PZ20 13‐Jun‐11 3267.45
PZ20 26‐Oct‐11 3267.57
PZ20 22‐May‐12 3267.59
PZ20 10‐Jun‐12 3267.3
PZ20 11‐Jul‐12 3267.21
PZ20 17‐Aug‐12 3267.18
PZ20 4‐Sep‐12 3266.94
PZ20 23‐Oct‐12 3268.05
PZ20 10‐Nov‐12 3268.8
PZ20 10‐Jan‐13 3269.15
PZ20 7‐Feb‐13 3268.92
PZ20 15‐Feb‐13 3268.97
PZ20 1‐Mar‐13 3269.08
PZ20 1‐Apr‐13 3267.46
PZ20 2‐May‐13 3267.3
PZ20 4‐Jun‐13 3267.44
PZ20 8‐Jul‐13 3267.55
PZ20 5‐Aug‐13 3267.37
PZ20 2‐Oct‐13 3268.24
PZ21 3‐Jan‐86 3251.93
PZ21 6‐Feb‐86 3252.16
PZ21 10‐Mar‐86 3252.12
PZ21 11‐Apr‐86 3252.14
PZ21 1‐May‐86 3252.06
PZ21 5‐Jun‐86 3252.01
PZ21 3‐Jul‐86 3251.98
PZ21 8‐Aug‐86 3251.95
PZ21 8‐Sep‐86 3251.89
PZ21 10‐Oct‐86 3251.86
PZ21 10‐Nov‐86 3251.93
PZ21 8‐Dec‐86 3251.97
PZ21 8‐Jan‐87 3252
PZ21 2‐Feb‐87 3252.04
PZ21 3‐Mar‐87 3252.11
PZ21 7‐Apr‐87 3252.07
PZ21 5‐May‐87 3252.05
PZ21 4‐Jun‐87 3252.06
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PZ21 9‐Jul‐87 3251.98
PZ21 6‐Aug‐87 3251.97
PZ21 3‐Sep‐87 3251.91
PZ21 5‐Oct‐87 3251.81
PZ21 3‐Nov‐87 3251.85
PZ21 8‐Dec‐87 3251.91
PZ21 2‐Mar‐88 3252.03
PZ21 8‐Jun‐88 3251.92
PZ21 1‐Nov‐88 3251.57
PZ21 13‐Jan‐89 3251.59
PZ21 6‐Apr‐89 3251.69
PZ21 10‐Jul‐89 3251.52
PZ21 4‐Oct‐89 3251.47
PZ21 5‐Jan‐90 3251.49
PZ21 2‐Apr‐90 3251.7
PZ21 2‐Jul‐90 3251.55
PZ21 4‐Oct‐90 3251.45
PZ21 3‐Jan‐91 3251.55
PZ21 11‐Apr‐91 3251.74
PZ21 5‐Jul‐91 3251.55
PZ21 3‐Oct‐91 3251.45
PZ21 6‐Jan‐92 3251.48
PZ21 6‐Apr‐92 3251.53
PZ21 9‐Jul‐92 3251.41
PZ21 1‐Oct‐92 3251.26
PZ21 7‐Jan‐93 3251.24
PZ21 6‐Apr‐93 3251.38
PZ21 12‐Jul‐93 3251.21
PZ21 5‐Oct‐93 3251.04
PZ21 2‐Feb‐94 3251.23
PZ21 7‐Apr‐94 3251.28
PZ21 12‐Jul‐94 3250.88
PZ21 5‐Oct‐94 3250.78
PZ21 11‐Jan‐95 3251.2
PZ21 12‐Apr‐95 3251.22
PZ21 11‐Jul‐95 3251.03
PZ21 10‐Oct‐95 3250.73
PZ21 10‐Jan‐96 3251.12
PZ21 10‐Oct‐96 3250.73
PZ21 10‐May‐99 3251
PZ21 13‐May‐02 3251.47
PZ21 5‐May‐05 3251.95
PZ21 10‐Jun‐08 3251.07
PZ21 13‐Jun‐11 3251.39
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PZ21 22‐May‐12 3251.14
PZ21 10‐Jun‐12 3251.1
PZ21 11‐Jul‐12 3250.98
PZ21 17‐Aug‐12 3250.87
PZ21 4‐Sep‐12 3250.7
PZ21 23‐Oct‐12 3250.78
PZ21 10‐Nov‐12 3251.31
PZ21 10‐Jan‐13 3251.12
PZ21 7‐Feb‐13 3251.14
PZ21 15‐Feb‐13 3251.15
PZ21 1‐Mar‐13 3251.2
PZ21 1‐Apr‐13 3251.05
PZ21 2‐May‐13 3250.98
PZ21 4‐Jun‐13 3250.94
PZ21 8‐Jul‐13 3250.9
PZ21 5‐Aug‐13 3250.84
PZ22 3‐Jan‐86
PZ22 6‐Feb‐86
PZ22 10‐Mar‐86
PZ22 11‐Apr‐86
PZ22 1‐May‐86
PZ22 5‐Jun‐86
PZ22 3‐Jul‐86
PZ22 8‐Aug‐86
PZ22 8‐Sep‐86
PZ22 10‐Oct‐86
PZ22 10‐Nov‐86
PZ22 8‐Dec‐86
PZ22 8‐Jan‐87
PZ22 2‐Feb‐87
PZ22 3‐Mar‐87
PZ22 7‐Apr‐87
PZ22 5‐May‐87
PZ22 4‐Jun‐87
PZ22 9‐Jul‐87
PZ22 6‐Aug‐87
PZ22 3‐Sep‐87
PZ22 5‐Oct‐87
PZ22 3‐Nov‐87
PZ22 8‐Dec‐87
PZ22 8‐Jun‐88
PZ22 2‐Nov‐88
PZ23 3‐Jan‐86
PZ23 6‐Feb‐86
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PZ23 10‐Mar‐86
PZ23 11‐Apr‐86
PZ23 1‐May‐86
PZ23 5‐Jun‐86
PZ23 15‐Jul‐86
PZ23 8‐Aug‐86
PZ23 8‐Sep‐86
PZ23 10‐Oct‐86
PZ23 10‐Nov‐86
PZ23 8‐Dec‐86
PZ23 8‐Jan‐87
PZ23 2‐Feb‐87
PZ23 3‐Mar‐87
PZ23 7‐Apr‐87
PZ23 5‐May‐87
PZ23 4‐Jun‐87
PZ23 9‐Jul‐87
PZ23 6‐Aug‐87
PZ23 3‐Sep‐87
PZ23 5‐Oct‐87
PZ23 3‐Nov‐87
PZ23 8‐Dec‐87
PZ23 2‐Mar‐88
PZ23 8‐Jun‐88
PZ24 1‐Jul‐77 3254.98
PZ24 1‐Aug‐77 3254.78
PZ24 1‐Sep‐77 3255.38
PZ24 1‐May‐78 3254.38
PZ24 1‐Jul‐78 3252.88
PZ24 1‐Aug‐78 3254.58
PZ24 1‐Sep‐78 3254.68
PZ24 1‐Oct‐78 3254.88
PZ24 1‐Dec‐78 3255.38
PZ24 1‐Jan‐79 3255.48
PZ24 1‐Feb‐79 3256.48
PZ24 1‐Mar‐79 3255.38
PZ24 1‐Apr‐79 3255.28
PZ24 1‐May‐79 3255.48
PZ24 1‐Jul‐79 3254.98
PZ24 1‐Aug‐79 3254.48
PZ24 1‐Sep‐79 3254.48
PZ24 1‐Nov‐79 3255.58
PZ24 1‐Dec‐79 3255.78
PZ24 1‐Feb‐80 3256.28
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PZ24 1‐Mar‐80 3257.18
PZ24 1‐Apr‐80 3256.98
PZ24 1‐May‐80 3255.68
PZ24 1‐Jun‐80 3255.48
PZ24 1‐Aug‐80 3254.98
PZ24 1‐Sep‐80 3254.58
PZ24 1‐Oct‐80 3254.88
PZ24 1‐Dec‐80 3256.28
PZ24 1‐Jan‐81 3255.78
PZ24 1‐Feb‐81 3255.98
PZ24 1‐Mar‐81 3255.88
PZ24 1‐Apr‐81 3255.48
PZ24 1‐Jun‐81 3255.48
PZ24 1‐Jul‐81 3256.59
PZ24 1‐Sep‐81 3254.28
PZ24 1‐Oct‐81 3254.48
PZ24 1‐Dec‐81 3254.09
PZ24 1‐Feb‐82 3254.4
PZ24 1‐Mar‐82 3254.36
PZ24 1‐Apr‐82 3255.38
PZ24 1‐May‐82 3255.45
PZ24 1‐Jun‐82 3256.24
PZ24 1‐Jul‐82 3255.17
PZ24 1‐Aug‐82 3255.13
PZ24 1‐Sep‐82 3254.4
PZ24 1‐Oct‐82 3254.15
PZ24 1‐Nov‐82 3254.55
PZ24 1‐Dec‐82 3255.38
PZ24 1‐Jan‐83 3255.89
PZ24 1‐Feb‐83 3256.24
PZ24 1‐Mar‐83 3256.17
PZ24 1‐May‐83 3255.26
PZ24 1‐Jun‐83 3255.25
PZ24 1‐Jul‐83 3255.28
PZ24 1‐Aug‐83 3255.21
PZ24 1‐Sep‐83 3255.18
PZ24 1‐Oct‐83 3255.02
PZ24 1‐Nov‐83 3256.29
PZ24 1‐Dec‐83 3256.2
PZ24 1‐Jan‐84 3256.41
PZ24 1‐Feb‐84 3256.55
PZ24 1‐Mar‐84 3256.1
PZ24 1‐Apr‐84 3255.12
PZ24 1‐May‐84 3255.18



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ24 1‐Jun‐84 3255.24
PZ24 1‐Jul‐84 3255.09
PZ24 1‐Aug‐84 3255.15
PZ24 1‐Sep‐84 3255.26
PZ24 1‐Oct‐84 3255.26
PZ24 1‐Nov‐84 3256.38
PZ24 1‐Dec‐84 3256.47
PZ24 1‐Jan‐85 3256.44
PZ24 1‐Feb‐85 3256.42
PZ24 1‐Mar‐85 3256.14
PZ24 1‐Apr‐85 3255.34
PZ24 1‐May‐85 3255.19
PZ24 1‐Jun‐85 3255.04
PZ24 1‐Jul‐85 3255.13
PZ24 1‐Aug‐85 3255.19
PZ24 1‐Sep‐85 3253.53
PZ24 1‐Oct‐85 3255.61
PZ24 1‐Dec‐85 3256.46
PZ24 3‐Jan‐86 3256.49
PZ24 6‐Feb‐86 3256.5
PZ24 10‐Mar‐86 3256.56
PZ24 11‐Apr‐86 3255.08
PZ24 1‐May‐86 3255.06
PZ24 5‐Jun‐86 3255.05
PZ24 3‐Jul‐86 3255.12
PZ24 8‐Aug‐86 3255.03
PZ24 8‐Sep‐86 3255.03
PZ24 10‐Oct‐86 3255.85
PZ24 10‐Nov‐86 3256.13
PZ24 8‐Dec‐86 3255.81
PZ24 8‐Jan‐87 3256.11
PZ24 2‐Feb‐87 3256.14
PZ24 3‐Mar‐87 3256.17
PZ24 7‐Apr‐87 3254.91
PZ24 5‐May‐87 3254.88
PZ24 4‐Jun‐87 3255.15
PZ24 9‐Jul‐87 3255.3
PZ24 6‐Aug‐87 3254.5
PZ24 3‐Sep‐87 3254.58
PZ24 5‐Oct‐87 3254.88
PZ24 3‐Nov‐87 3255.82
PZ24 8‐Dec‐87 3256.06
PZ24 2‐Mar‐88 3255.91
PZ24 8‐Jun‐88 3254.42
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PZ24 1‐Nov‐88 3255.51
PZ24 13‐Jan‐89 3255.62
PZ24 6‐Apr‐89 3255.7
PZ24 10‐Jul‐89 3254.37
PZ24 4‐Oct‐89 3254.5
PZ24 5‐Jan‐90 3255.72
PZ24 2‐Apr‐90 3254.52
PZ24 2‐Jul‐90 3254.64
PZ24 4‐Oct‐90 3254.29
PZ24 3‐Jan‐91 3255.61
PZ24 11‐Apr‐91 3254.77
PZ24 5‐Jul‐91 3254.66
PZ24 3‐Oct‐91 3253.9
PZ24 6‐Jan‐92 3255.75
PZ24 6‐Apr‐92 3254.53
PZ24 9‐Jul‐92 3254.24
PZ24 1‐Oct‐92 3253.78
PZ24 7‐Jan‐93 3255.85
PZ24 6‐Apr‐93 3255.67
PZ24 12‐Jul‐93 3254.48
PZ24 5‐Oct‐93 3254.44
PZ24 2‐Feb‐94 3255.77
PZ24 7‐Apr‐94 3254.75
PZ24 12‐Jul‐94 3254.12
PZ24 5‐Oct‐94 3254.7
PZ24 11‐Jan‐95 3255.7
PZ24 12‐Apr‐95 3254.98
PZ24 11‐Jul‐95 3254.86
PZ24 10‐Oct‐95 3255.02
PZ24 10‐Jan‐96 3255.78
PZ24 10‐Oct‐96 3255.02
PZ24 10‐May‐99 3255.53
PZ24 13‐May‐02 3255.75
PZ24 5‐May‐05 3256.98
PZ24 10‐Jun‐08 3256.08
PZ24 27‐May‐11 3256.79
PZ24 22‐May‐12 3256.28
PZ24 10‐Jun‐12 3256.07
PZ24 11‐Jul‐12 3255.95
PZ24 17‐Aug‐12 3255.92
PZ24 4‐Sep‐12 3255.76
PZ24 23‐Oct‐12 3256.54
PZ24 10‐Nov‐12 3257.18
PZ24 10‐Jan‐13 3257.16
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PZ24 7‐Feb‐13 3257.04
PZ24 15‐Feb‐13 3257.12
PZ24 1‐Mar‐13 3257.21
PZ24 1‐Apr‐13 3256.22
PZ24 2‐May‐13 3256.22
PZ24 4‐Jun‐13 3256.36
PZ24 8‐Jul‐13 3256.26
PZ24 5‐Aug‐13 3256.07
PZ27 1‐May‐78 3281.47
PZ27 1‐Jul‐78 3277.87
PZ27 1‐Aug‐78 3279.77
PZ27 1‐Sep‐78 3280.77
PZ27 1‐Oct‐78 3281.37
PZ27 1‐Dec‐78 3280.97
PZ27 1‐Jan‐79 3273.47
PZ27 1‐Feb‐79 3272.77
PZ27 1‐Mar‐79 3272.77
PZ27 1‐Apr‐79 3272.17
PZ27 1‐May‐79 3271.87
PZ27 1‐Jul‐79 3270.77
PZ27 1‐Aug‐79 3269.57
PZ27 1‐Sep‐79 3268.67
PZ27 1‐Nov‐79 3268.47
PZ27 1‐Dec‐79 3266.37
PZ27 1‐Feb‐80 3265.47
PZ27 1‐Mar‐80 3265.57
PZ27 1‐Apr‐80 3265.17
PZ27 1‐May‐80 3265.07
PZ27 1‐Jun‐80 3266.17
PZ27 1‐Aug‐80 3267.37
PZ27 1‐Sep‐80 3266.27
PZ27 1‐Oct‐80 3265.97
PZ27 1‐Dec‐80 3265.37
PZ27 1‐Jan‐81 3265.37
PZ27 1‐Feb‐81 3264.47
PZ27 1‐Mar‐81 3263.97
PZ27 1‐Apr‐81 3263.37
PZ27 1‐Jun‐81 3263.27
PZ27 1‐Jul‐81 3264.14
PZ27 1‐Sep‐81 3262.52
PZ27 1‐Oct‐81 3262.27
PZ27 1‐Dec‐81 3261.71
PZ27 1‐Feb‐82 3261.21
PZ27 1‐Mar‐82 3261.15
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PZ27 1‐Apr‐82 3261.09
PZ27 1‐May‐82 3261.09
PZ27 1‐Jun‐82 3261.04
PZ27 1‐Jul‐82 3261.15
PZ27 1‐Aug‐82
PZ27 1‐Sep‐82 3261.07
PZ27 1‐Oct‐82 3261.07
PZ27 1‐Nov‐82 3261.07
PZ27 1‐Dec‐82
PZ27 1‐Jan‐83 3260.88
PZ27 1‐Feb‐83 3260.93
PZ27 1‐Mar‐83 3263.87
PZ27 1‐May‐83 3261.04
PZ27 1‐Jun‐83 3261.13
PZ27 1‐Jul‐83 3261.23
PZ27 1‐Aug‐83 3261.21
PZ27 1‐Sep‐83 3261.22
PZ27 1‐Oct‐83 3261.22
PZ27 1‐Nov‐83 3261.23
PZ27 1‐Dec‐83 3261.24
PZ27 1‐Jan‐84 3261.21
PZ27 1‐Feb‐84 3261.19
PZ27 1‐Mar‐84 3261.16
PZ27 1‐Apr‐84 3261.17
PZ27 1‐May‐84 3261.17
PZ27 1‐Jun‐84 3261.15
PZ27 1‐Jul‐84 3261.11
PZ27 1‐Aug‐84 3261.12
PZ27 1‐Sep‐84 3261.04
PZ27 1‐Oct‐84 3261.01
PZ27 1‐Nov‐84
PZ27 1‐Dec‐84
PZ27 1‐Jan‐85
PZ27 1‐Feb‐85
PZ27 1‐Mar‐85
PZ27 1‐Apr‐85
PZ27 1‐May‐85
PZ27 1‐Jun‐85
PZ27 1‐Jul‐85
PZ27 1‐Aug‐85
PZ27 1‐Sep‐85
PZ27 1‐Oct‐85
PZ27 1‐Dec‐85
PZ27 3‐Jan‐86



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ27 6‐Feb‐86
PZ27 10‐Mar‐86
PZ27 11‐Apr‐86
PZ27 1‐May‐86
PZ27 5‐Jun‐86
PZ27 3‐Jul‐86
PZ27 8‐Aug‐86
PZ27 8‐Sep‐86
PZ27 10‐Oct‐86
PZ27 10‐Nov‐86
PZ27 8‐Dec‐86
PZ27 8‐Jan‐87
PZ27 2‐Feb‐87
PZ27 3‐Mar‐87
PZ27 7‐Apr‐87
PZ27 5‐May‐87
PZ27 4‐Jun‐87
PZ27 9‐Jul‐87
PZ27 6‐Aug‐87
PZ27 3‐Sep‐87
PZ27 5‐Oct‐87
PZ27 3‐Nov‐87
PZ27 8‐Dec‐87
PZ27 2‐Mar‐88
PZ27 8‐Jun‐88
PZ27 13‐Jan‐89
PZ27 6‐Apr‐89
PZ27 10‐Jul‐89
PZ27 10‐Oct‐89
PZ27 5‐Jan‐90
PZ27 2‐Apr‐90
PZ27 2‐Jul‐90
PZ27 4‐Oct‐90
PZ27 3‐Jan‐91
PZ27 11‐Apr‐91 3261.1
PZ27 5‐Jul‐91 3261.18
PZ27 3‐Oct‐91
PZ27 6‐Jan‐92 3261.17
PZ27 6‐Apr‐92 3261.12
PZ27 9‐Jul‐92 3261.13
PZ27 1‐Oct‐92 3261.14
PZ27 7‐Jan‐93 3261.14
PZ27 6‐Apr‐93 3261.13
PZ27 12‐Jul‐93 3261.13











Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ27 5‐Oct‐93 3261.15
PZ27 2‐Feb‐94 3261.14
PZ27 7‐Apr‐94 3261.16
PZ27 12‐Jul‐94 3261.17
PZ27 5‐Oct‐94 3261.2
PZ27 11‐Jan‐95 3261.17
PZ27 12‐Apr‐95
PZ27 11‐Jul‐95
PZ27 10‐Oct‐95
PZ27 10‐Jan‐96 3261.15
PZ27 10‐Oct‐96
PZ27 10‐May‐99 3261.17
PZ27 13‐May‐02 3261.17
PZ27 5‐May‐05 3261.2
PZ27 5‐Feb‐07
PZ27 10‐Jun‐08 3261.17
PZ27 27‐May‐11 3245.72
PZ27 11‐Jul‐12
PZ27A 1‐May‐78 3242.84
PZ27A 1‐Jul‐78 3240.34
PZ27A 1‐Aug‐78 3243.24
PZ27A 1‐Sep‐78 3242.54
PZ27A 1‐Oct‐78 3241.74
PZ27A 1‐Dec‐78 3240.34
PZ27A 1‐Jan‐79 3243.14
PZ27A 1‐Feb‐79 3244.04
PZ27A 1‐Mar‐79 3242.64
PZ27A 1‐Apr‐79 3242.34
PZ27A 1‐May‐79 3242.34
PZ27A 1‐Jul‐79 3241.54
PZ27A 1‐Aug‐79 3240.74
PZ27A 1‐Sep‐79 3239.94
PZ27A 1‐Nov‐79 3241.94
PZ27A 1‐Dec‐79 3242.04
PZ27A 1‐Feb‐80 3242.14
PZ27A 1‐Mar‐80 3241.84
PZ27A 1‐Apr‐80 3242.04
PZ27A 1‐May‐80 3242.04
PZ27A 1‐Jun‐80 3242.24
PZ27A 1‐Aug‐80 3249.24
PZ27A 1‐Sep‐80 3248.54
PZ27A 1‐Oct‐80 3241.34
PZ27A 1‐Dec‐80 3241.14
PZ27A 1‐Jan‐81 3240.94



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ27A 1‐Feb‐81 3241.84
PZ27A 1‐Mar‐81 3241.94
PZ27A 1‐Apr‐81 3241.84
PZ27A 1‐Jun‐81 3242.54
PZ27A 1‐Jul‐81 3242.93
PZ27A 1‐Sep‐81 3241.32
PZ27A 1‐Oct‐81 3241.99
PZ27A 1‐Dec‐81 3241.05
PZ27A 1‐Feb‐82 3240.78
PZ27A 1‐Mar‐82 3241.24
PZ27A 1‐Apr‐82 3241.41
PZ27A 1‐May‐82 3241.66
PZ27A 1‐Jun‐82 3241.47
PZ27A 1‐Jul‐82 3241.53
PZ27A 1‐Aug‐82 3241.43
PZ27A 1‐Sep‐82 3241.22
PZ27A 1‐Oct‐82 3240.95
PZ27A 1‐Nov‐82 3241.14
PZ27A 1‐Dec‐82 3241.84
PZ27A 1‐Jan‐83 3242.76
PZ27A 1‐Feb‐83 3244.54
PZ27A 1‐Mar‐83 3242.68
PZ27A 1‐May‐83 3242.58
PZ27A 1‐Jun‐83 3242.29
PZ27A 1‐Jul‐83 3242.1
PZ27A 1‐Aug‐83 3241.89
PZ27A 1‐Sep‐83 3241.75
PZ27A 1‐Oct‐83 3241.73
PZ27A 1‐Nov‐83 3242.29
PZ27A 1‐Dec‐83 3242.42
PZ27A 1‐Jan‐84 3242.66
PZ27A 1‐Feb‐84 3242.92
PZ27A 1‐Mar‐84 3242.74
PZ27A 1‐Apr‐84 3242.42
PZ27A 1‐May‐84 3242.4
PZ27A 1‐Jun‐84 3242.39
PZ27A 1‐Jul‐84 3242.14
PZ27A 1‐Aug‐84 3242.07
PZ27A 1‐Sep‐84 3242.11
PZ27A 1‐Oct‐84 3242.09
PZ27A 1‐Nov‐84 3242.72
PZ27A 1‐Dec‐84 3242.95
PZ27A 1‐Jan‐85 3243.04
PZ27A 1‐Feb‐85 3243.13



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ27A 1‐Mar‐85 3243.05
PZ27A 1‐Apr‐85 3242.81
PZ27A 1‐May‐85 3242.68
PZ27A 1‐Jun‐85 3242.26
PZ27A 1‐Jul‐85 3242.2
PZ27A 1‐Aug‐85 3242.19
PZ27A 1‐Sep‐85 3255.16
PZ27A 1‐Oct‐85 3242.46
PZ27A 1‐Dec‐85 3243.27
PZ27A 3‐Jan‐86 3243.47
PZ27A 6‐Feb‐86 3243.49
PZ27A 10‐Mar‐86 3243.6
PZ27A 11‐Apr‐86 3243
PZ27A 1‐May‐86 3242.82
PZ27A 5‐Jun‐86 3242.89
PZ27A 3‐Jul‐86 3242.8
PZ27A 8‐Aug‐86 3242.51
PZ27A 8‐Sep‐86 3242.56
PZ27A 10‐Oct‐86 3242.89
PZ27A 10‐Nov‐86 3243.34
PZ27A 8‐Dec‐86 3243.33
PZ27A 8‐Jan‐87 3243.7
PZ27A 2‐Feb‐87 3243.86
PZ27A 3‐Mar‐87 3243.92
PZ27A 7‐Apr‐87 3243.34
PZ27A 5‐May‐87 3243.02
PZ27A 4‐Jun‐87 3243.03
PZ27A 9‐Jul‐87 3242.95
PZ27A 6‐Aug‐87 3242.56
PZ27A 3‐Sep‐87 3242.61
PZ27A 5‐Oct‐87 3242.61
PZ27A 3‐Nov‐87 3243.19
PZ27A 8‐Dec‐87 3243.47
PZ27A 2‐Mar‐88 3243.61
PZ27A 8‐Jun‐88 3242.76
PZ27A 1‐Nov‐88 3243.01
PZ27A 13‐Jan‐89 3243.57
PZ27A 6‐Apr‐89 3243.95
PZ27A 10‐Jul‐89 3243.01
PZ27A 10‐Oct‐89 3242.96
PZ27A 5‐Jan‐90 3244.03



PZ27A 2‐Apr‐90 3243.7
PZ27A 2‐Jul‐90 3243.36
PZ27A 4‐Oct‐90 3242.93
PZ27A 3‐Jan‐91 3243.94



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ27A 11‐Apr‐91 3243.81
PZ27A 5‐Jul‐91 3243.48
PZ27A 3‐Oct‐91 3242.97
PZ27A 6‐Jan‐92 3244.37
PZ27A 6‐Apr‐92 3243.81
PZ27A 9‐Jul‐92 3243.38
PZ27A 1‐Oct‐92 3243.01
PZ27A 7‐Jan‐93 3244.35
PZ27A 6‐Apr‐93 3244.56
PZ27A 12‐Jul‐93 3243.82
PZ27A 5‐Oct‐93 3243.47
PZ27A 2‐Feb‐94 3244.89
PZ27A 7‐Apr‐94 3244.42
PZ27A 12‐Jul‐94 3243.7
PZ27A 5‐Oct‐94 3243.73
PZ27A 11‐Jan‐95 3244.62
PZ27A 12‐Apr‐95 3244.35
PZ27A 11‐Jul‐95 3244.11
PZ27A 10‐Oct‐95 3243.7
PZ27A 10‐Jan‐96 3244.63
PZ27A 10‐Oct‐96 3243.7
PZ27A 10‐May‐99 3244.78
PZ27A 13‐May‐02 3244.71
PZ27A 5‐May‐05 3245.78
PZ27A 10‐Jun‐08 3245.61
PZ27A 27‐May‐11 3244.63
PZ27A 22‐May‐12 3245.43
PZ27A 10‐Jun‐12 3245.26
PZ27A 11‐Jul‐12 3244.98
PZ27A 17‐Aug‐12 3244.74
PZ27A 4‐Sep‐12 3244.57
PZ27A 23‐Oct‐12 3245.09
PZ27A 10‐Nov‐12 3245.97
PZ27A 10‐Jan‐13 3246.03
PZ27A 7‐Feb‐13 3245.96
PZ27A 15‐Feb‐13 3246
PZ27A 1‐Mar‐13 3246.06
PZ27A 1‐Apr‐13 3245.56
PZ27A 2‐May‐13 3245.59
PZ27A 4‐Jun‐13 3245.78
PZ27A 8‐Jul‐13 3245.78
PZ27A 5‐Aug‐13 3245.45
PZ28 1‐Jul‐77 3256.73
PZ28 1‐Aug‐77 3254.03











Well Name Date
Groundwater Elevation (feet 
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PZ28 1‐Sep‐77 3249.63
PZ28 1‐May‐78
PZ28 1‐Jul‐78 3234.43
PZ28 1‐Aug‐78 3235.73
PZ28 1‐Sep‐78 3235.03
PZ28 1‐Oct‐78 3234.63
PZ28 1‐Dec‐78 3233.43
PZ28 1‐Jan‐79 3241.33
PZ28 1‐Feb‐79 3242.33
PZ28 1‐Mar‐79 3235.83
PZ28 1‐Apr‐79 3235.83
PZ28 1‐May‐79 3235.43
PZ28 1‐Jul‐79 3234.83
PZ28 1‐Aug‐79 3235.03
PZ28 1‐Sep‐79 3234.73
PZ28 1‐Nov‐79 3234.73
PZ28 1‐Dec‐79 3234.83
PZ28 1‐Feb‐80 3234.93
PZ28 1‐Mar‐80 3235.03
PZ28 1‐Apr‐80 3234.93
PZ28 1‐May‐80 3234.03
PZ28 1‐Jun‐80 3236.33
PZ28 1‐Aug‐80 3243.53
PZ28 1‐Sep‐80 3241.63
PZ28 1‐Oct‐80 3234.53
PZ28 1‐Dec‐80 3234.63
PZ28 1‐Jan‐81 3234.33
PZ28 1‐Feb‐81 3234.83
PZ28 1‐Mar‐81 3235.03
PZ28 1‐Apr‐81 3235.03
PZ28 1‐Jun‐81 3235.43
PZ28 1‐Jul‐81 3236.1
PZ28 1‐Sep‐81 3234.66
PZ28 1‐Oct‐81 3234.95
PZ28 1‐Dec‐81 3234.58
PZ28 1‐Feb‐82 3234.5
PZ28 1‐Mar‐82 3239.64
PZ28 1‐Apr‐82 3234.62
PZ28 1‐May‐82 3235.04
PZ28 1‐Jun‐82 3234.73
PZ28 1‐Jul‐82 3234.93
PZ28 1‐Aug‐82 3234.75
PZ28 1‐Sep‐82 3234.58
PZ28 1‐Oct‐82 3234.45



Well Name Date
Groundwater Elevation (feet 
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PZ28 1‐Nov‐82 3234.56
PZ28 1‐Dec‐82 3234.83
PZ28 1‐Jan‐83 3235.54
PZ28 1‐Feb‐83 3238.25
PZ28 1‐Mar‐83 3236.2
PZ28 1‐May‐83 3236.18
PZ28 1‐Jun‐83 3235.88
PZ28 1‐Jul‐83 3235.65
PZ28 1‐Aug‐83 3235.36
PZ28 1‐Sep‐83 3235.27
PZ28 1‐Oct‐83 3235.09
PZ28 1‐Nov‐83 3235.26
PZ28 1‐Dec‐83 3235.46
PZ28 1‐Jan‐84 3235.6
PZ28 1‐Feb‐84 3235.76
PZ28 1‐Mar‐84 3235.79
PZ28 1‐Apr‐84 3235.78
PZ28 1‐May‐84 3235.78
PZ28 1‐Jun‐84 3235.75
PZ28 1‐Jul‐84 3235.56
PZ28 1‐Aug‐84 3235.38
PZ28 1‐Sep‐84 3235.23
PZ28 1‐Oct‐84 3235.23
PZ28 1‐Nov‐84 3235.47
PZ28 1‐Dec‐84 3235.71
PZ28 1‐Jan‐85 3235.85
PZ28 1‐Feb‐85 3236.05
PZ28 1‐Mar‐85 3235.98
PZ28 1‐Apr‐85 3236.1
PZ28 1‐May‐85 3236.07
PZ28 1‐Jun‐85 3235.66
PZ28 1‐Jul‐85 3235.52
PZ28 1‐Aug‐85 3235.37
PZ28 1‐Sep‐85 3235.31
PZ28 1‐Oct‐85 3235.33
PZ28 1‐Dec‐85 3235.79
PZ28 3‐Jan‐86 3235.97
PZ28 6‐Feb‐86 3236.13
PZ28 10‐Mar‐86 3236.23
PZ28 11‐Apr‐86 3236.13
PZ28 1‐May‐86 3236.05
PZ28 5‐Jun‐86 3236.16
PZ28 3‐Jul‐86 3235.89
PZ28 8‐Aug‐86 3235.53



Well Name Date
Groundwater Elevation (feet 
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PZ28 8‐Sep‐86 3235.43
PZ28 10‐Oct‐86 3235.58
PZ28 10‐Nov‐86 3235.83
PZ28 8‐Dec‐86 3235.98
PZ28 8‐Jan‐87 3236.16
PZ28 2‐Feb‐87 3236.3
PZ28 3‐Mar‐87 3236.4
PZ28 7‐Apr‐87 3236.38
PZ28 5‐May‐87 3236.21
PZ28 4‐Jun‐87 3236.12
PZ28 9‐Jul‐87 3235.87
PZ28 6‐Aug‐87 3235.76
PZ28 3‐Sep‐87 3235.56
PZ28 5‐Oct‐87 3235.51
PZ28 3‐Nov‐87 3235.68
PZ28 8‐Dec‐87 3236
PZ28 2‐Mar‐88 3236.28
PZ28 8‐Jun‐88 3235.91
PZ28 1‐Nov‐88 3235.65
PZ28 13‐Jan‐89 3236.12
PZ28 6‐Apr‐89 3236.53
PZ28 10‐Jul‐89 3236.21
PZ28 4‐Oct‐89 3235.59
PZ28 5‐Jan‐90 3236.2
PZ28 2‐Apr‐90 3236.57
PZ28 2‐Jul‐90 3236.18
PZ28 4‐Oct‐90 3235.4
PZ28 3‐Jan‐91 3236.2
PZ28 11‐Apr‐91 3236.59
PZ28 5‐Jul‐91 3236.38
PZ28 3‐Oct‐91 3235.65
PZ28 6‐Jan‐92 3236.53
PZ28 6‐Apr‐92 3236.65
PZ28 9‐Jul‐92 3236.18
PZ28 1‐Oct‐92 3235.82
PZ28 7‐Jan‐93 3236.52
PZ28 6‐Apr‐93 3237.03
PZ28 12‐Jul‐93 3236.58
PZ28 5‐Oct‐93 3236.07
PZ28 2‐Feb‐94 3237.06
PZ28 7‐Apr‐94 3237.43
PZ28 12‐Jul‐94 3236.54
PZ28 5‐Oct‐94 3236.04
PZ28 11‐Jan‐95 3236.86
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PZ28 12‐Apr‐95 3237.12
PZ28 11‐Jul‐95 3237.03
PZ28 10‐Oct‐95 3236.19
PZ28 10‐Jan‐96 3236.71
PZ28 10‐Oct‐96 3236.19
PZ28 10‐May‐99 3237.39
PZ28 13‐May‐02 3237.4
PZ28 5‐May‐05 3237.73
PZ28 10‐Jun‐08 3238.1
PZ28 13‐Jun‐11
PZ28 22‐May‐12 3237.83
PZ28 10‐Jun‐12 3237.66
PZ28 11‐Jul‐12 3237.22
PZ28 17‐Aug‐12 3236.84
PZ28 4‐Sep‐12 3236.75
PZ28 23‐Oct‐12 3236.85
PZ28 10‐Nov‐12 3237.49
PZ28 10‐Jan‐13 3237.81
PZ28 7‐Feb‐13 3237.94
PZ28 15‐Feb‐13 3237.97
PZ28 1‐Mar‐13 3238.07
PZ28 1‐Apr‐13 3238.08
PZ28 2‐May‐13 3238.16
PZ28 4‐Jun‐13 3238.23
PZ28 8‐Jul‐13 3238.34
PZ28 5‐Aug‐13 3237.82
PZ29 1‐Aug‐77 3228.73
PZ29 1‐Sep‐77 3227.73
PZ29 1‐May‐78 3220.23
PZ29 1‐Jul‐78 3218.63
PZ29 1‐Aug‐78 3220.23
PZ29 1‐Sep‐78 3218.73
PZ29 1‐Oct‐78 3217.93
PZ29 1‐Dec‐78 3217.23
PZ29 1‐Jan‐79 3220.23
PZ29 1‐Feb‐79 3221.03
PZ29 1‐Mar‐79 3221.23
PZ29 1‐Apr‐79 3220.73
PZ29 1‐May‐79 3220.53
PZ29 1‐Jul‐79 3219.83
PZ29 1‐Aug‐79 3219.63
PZ29 1‐Sep‐79 3218.13
PZ29 1‐Nov‐79 3218.63
PZ29 1‐Dec‐79 3218.83
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PZ29 1‐Feb‐80 3218.93
PZ29 1‐Mar‐80 3218.93
PZ29 1‐Apr‐80 3219.53
PZ29 1‐May‐80 3220.13
PZ29 1‐Jun‐80 3220.53
PZ29 1‐Aug‐80 3219.33
PZ29 1‐Sep‐80 3218.73
PZ29 1‐Oct‐80 3218.23
PZ29 1‐Dec‐80 3218.33
PZ29 1‐Jan‐81 3218.33
PZ29 1‐Feb‐81 3219.03
PZ29 1‐Mar‐81 3219.83
PZ29 1‐Apr‐81 3219.83
PZ29 1‐Jun‐81 3220.43
PZ29 1‐Jul‐81 3221.12
PZ29 1‐Sep‐81 3219.42
PZ29 1‐Oct‐81 3219.17
PZ29 1‐Dec‐81 3218.32
PZ29 1‐Feb‐82 3217.84
PZ29 1‐Mar‐82 3218.48
PZ29 1‐Apr‐82 3219.17
PZ29 1‐May‐82 3220.3
PZ29 1‐Jun‐82 3220.34
PZ29 1‐Jul‐82 3220.73
PZ29 1‐Aug‐82 3220.65
PZ29 1‐Sep‐82 3219.92
PZ29 1‐Oct‐82 3219.59
PZ29 1‐Nov‐82 3219.44
PZ29 1‐Dec‐82 3219.92
PZ29 1‐Jan‐83 3220.42
PZ29 1‐Feb‐83 3221.58
PZ29 1‐Mar‐83 3221.46
PZ29 1‐May‐83 3222.02
PZ29 1‐Jun‐83 3221.91
PZ29 1‐Jul‐83 3221.55
PZ29 1‐Aug‐83 3220.79
PZ29 1‐Sep‐83 3220.31
PZ29 1‐Oct‐83 3219.9
PZ29 1‐Nov‐83 3220.06
PZ29 1‐Dec‐83 3220.09
PZ29 1‐Jan‐84 3220.41
PZ29 1‐Feb‐84 3220.76
PZ29 1‐Mar‐84 3220.83
PZ29 1‐Apr‐84 3220.88
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PZ29 1‐May‐84 3221.11
PZ29 1‐Jun‐84 3221.13
PZ29 1‐Jul‐84 3220.83
PZ29 1‐Aug‐84 3220.47
PZ29 1‐Sep‐84 3220.04
PZ29 1‐Oct‐84 3219.88
PZ29 1‐Nov‐84 3220.19
PZ29 1‐Dec‐84 3220.61
PZ29 1‐Jan‐85 3220.62
PZ29 1‐Feb‐85 3220.84
PZ29 1‐Mar‐85 3221.47
PZ29 1‐Apr‐85 3221.81
PZ29 1‐May‐85 3222.28
PZ29 1‐Jun‐85 3221.46
PZ29 1‐Jul‐85 3220.98
PZ29 1‐Aug‐85 3220.6
PZ29 1‐Sep‐85 3220.43
PZ29 1‐Oct‐85 3220.11
PZ29 1‐Dec‐85 3221.05
PZ29 3‐Jan‐86 3221.48
PZ29 6‐Feb‐86 3221.6
PZ29 10‐Mar‐86 3221.73
PZ29 11‐Apr‐86 3221.66
PZ29 1‐May‐86 3221.41
PZ29 5‐Jun‐86 3222.24
PZ29 3‐Jul‐86 3221.5
PZ29 8‐Aug‐86 3220.62
PZ29 8‐Sep‐86 3220.2
PZ29 10‐Oct‐86 3220.37
PZ29 10‐Nov‐86 3220.93
PZ29 8‐Dec‐86 3221.09
PZ29 8‐Jan‐87 3221.18
PZ29 2‐Feb‐87 3221.26
PZ29 3‐Mar‐87 3221.47
PZ29 7‐Apr‐87 3221.41
PZ29 5‐May‐87 3221.08
PZ29 4‐Jun‐87 3221.07
PZ29 9‐Jul‐87 3220.63
PZ29 6‐Aug‐87 3220.22
PZ29 3‐Sep‐87 3219.9
PZ29 5‐Oct‐87 3219.66
PZ29 3‐Nov‐87 3219.79
PZ29 8‐Dec‐87 3220.07
PZ29 2‐Mar‐88 3220.78



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ29 8‐Jun‐88 3220.64
PZ29 1‐Nov‐88 3219.56
PZ29 13‐Jan‐89 3220.48
PZ29 6‐Apr‐89 3221.5
PZ29 10‐Jul‐89 3221.62
PZ29 4‐Oct‐89 3220.64
PZ29 5‐Jan‐90 3221.43
PZ29 2‐Apr‐90 3221.99
PZ29 2‐Jul‐90 3221.73
PZ29 4‐Oct‐90 3220.44
PZ29 3‐Jan‐91 3221.47
PZ29 11‐Apr‐91 3221.84
PZ29 5‐Jul‐91 3222.05
PZ29 3‐Oct‐91 3220.44
PZ29 6‐Jan‐92 3221.12
PZ29 6‐Apr‐92 3221.19
PZ29 9‐Jul‐92 3221.12
PZ29 1‐Oct‐92 3220.03
PZ29 7‐Jan‐93 3221.91
PZ29 6‐Apr‐93 3223.46
PZ29 12‐Jul‐93 3223.08
PZ29 5‐Oct‐93 3221.38
PZ29 2‐Feb‐94 3222.04
PZ29 7‐Apr‐94 3223.63
PZ29 12‐Jul‐94 3222.65
PZ29 5‐Oct‐94 3220.96
PZ29 11‐Jan‐95 3222
PZ29 12‐Apr‐95 3223.3
PZ29 11‐Jul‐95 3223.09
PZ29 10‐Oct‐95 3220.43
PZ29 10‐Jan‐96 3222.1
PZ29 10‐Oct‐96 3220.43
PZ29 10‐May‐99 3223.18
PZ29 13‐May‐02 3222.9
PZ29 5‐May‐05 3223.58
PZ29 10‐Jun‐08 3227.41
PZ29 13‐Jun‐11
PZ29 22‐May‐12 3225.63
PZ29 10‐Jun‐12 3225.21
PZ29 11‐Jul‐12 3223.7
PZ29 17‐Aug‐12 3222.64
PZ29 4‐Sep‐12 3222.55
PZ29 23‐Oct‐12 3223.12
PZ29 10‐Nov‐12 3223.92
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PZ29 10‐Jan‐13 3226.43
PZ29 7‐Feb‐13 3226.86
PZ29 15‐Feb‐13 3227
PZ29 1‐Mar‐13 3227.25
PZ29 1‐Apr‐13 3227.32
PZ29 2‐May‐13 3227.68
PZ29 4‐Jun‐13 3228.55
PZ29 8‐Jul‐13 3227.44
PZ29 5‐Aug‐13 3225.94
PZ3 1‐Jul‐77
PZ3 1‐Aug‐77
PZ3 1‐Sep‐77
PZ3 1‐May‐78
PZ3 1‐Jul‐78
PZ3 1‐Aug‐78
PZ3 1‐Sep‐78
PZ3 1‐Oct‐78
PZ3 1‐Dec‐78
PZ3 1‐Jan‐79
PZ3 1‐Feb‐79
PZ3 1‐Mar‐79
PZ3 1‐Apr‐79
PZ3 1‐May‐79
PZ3 1‐Jul‐79
PZ3 1‐Aug‐79
PZ3 1‐Sep‐79
PZ3 1‐Nov‐79
PZ3 1‐Dec‐79
PZ3 1‐Feb‐80
PZ3 1‐Mar‐80
PZ3 1‐Apr‐80
PZ3 1‐May‐80
PZ3 1‐Jun‐80
PZ3 1‐Aug‐80
PZ3 1‐Sep‐80
PZ3 1‐Oct‐80
PZ3 1‐Dec‐80
PZ3 1‐Jan‐81
PZ3 1‐Feb‐81
PZ3 1‐Mar‐81
PZ3 1‐Apr‐81
PZ3 1‐Jun‐81
PZ3 1‐Jul‐81
PZ3 1‐Sep‐81
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PZ3 1‐Oct‐81
PZ3 1‐Dec‐81
PZ3 1‐Feb‐82
PZ3 1‐Mar‐82
PZ3 1‐Apr‐82
PZ3 1‐May‐82
PZ3 1‐Jun‐82
PZ3 1‐Jul‐82
PZ3 1‐Aug‐82
PZ3 1‐Sep‐82
PZ3 1‐Oct‐82
PZ3 1‐Nov‐82
PZ3 1‐Dec‐82
PZ3 1‐Jan‐83
PZ3 1‐Feb‐83
PZ3 1‐Mar‐83
PZ3 1‐May‐83
PZ3 1‐Jun‐83
PZ3 1‐Jul‐83
PZ3 1‐Aug‐83
PZ3 1‐Sep‐83
PZ3 1‐Oct‐83
PZ3 1‐Nov‐83
PZ3 1‐Dec‐83
PZ3 1‐Jan‐84
PZ3 1‐Feb‐84
PZ3 1‐Mar‐84
PZ3 1‐Apr‐84
PZ3 1‐May‐84
PZ3 1‐Jun‐84
PZ3 1‐Jul‐84
PZ3 1‐Aug‐84
PZ3 1‐Sep‐84
PZ3 1‐Oct‐84
PZ3 1‐Nov‐84
PZ3 1‐Dec‐84
PZ3 1‐Jan‐85
PZ3 1‐Feb‐85
PZ3 1‐Mar‐85
PZ3 1‐Apr‐85
PZ3 1‐May‐85
PZ3 1‐Jun‐85
PZ3 1‐Jul‐85
PZ3 1‐Aug‐85



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ3 1‐Sep‐85
PZ3 1‐Oct‐85
PZ3 1‐Dec‐85
PZ3 3‐Jan‐86
PZ3 6‐Feb‐86
PZ3 10‐Mar‐86
PZ3 11‐Apr‐86
PZ3 1‐May‐86
PZ3 5‐Jun‐86
PZ3 3‐Jul‐86
PZ3 8‐Aug‐86
PZ3 8‐Sep‐86
PZ3 10‐Oct‐86
PZ3 10‐Nov‐86
PZ3 8‐Dec‐86
PZ3 8‐Jan‐87
PZ3 2‐Feb‐87
PZ3 3‐Mar‐87
PZ3 7‐Apr‐87
PZ3 5‐May‐87
PZ3 4‐Jun‐87
PZ3 9‐Jul‐87
PZ3 6‐Aug‐87
PZ3 3‐Sep‐87
PZ3 5‐Oct‐87
PZ3 3‐Nov‐87
PZ3 8‐Dec‐87
PZ3 2‐Mar‐88
PZ3 8‐Jun‐88
PZ3 6‐Apr‐89
PZ3 10‐Jul‐89
PZ3 4‐Oct‐89
PZ3 5‐Jan‐90
PZ3 2‐Apr‐90
PZ3 2‐Jul‐90
PZ3 4‐Oct‐90
PZ3 3‐Jan‐91
PZ3 11‐Apr‐91
PZ3 5‐Jul‐91
PZ3 3‐Oct‐91
PZ3 6‐Jan‐92
PZ3 6‐Apr‐92
PZ3 9‐Jul‐92
PZ3 1‐Oct‐92



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ3 7‐Jan‐93
PZ3 6‐Apr‐93
PZ3 12‐Jul‐93
PZ3 5‐Oct‐93
PZ3 2‐Feb‐94 3245.52
PZ3 7‐Apr‐94 3245.62
PZ3 12‐Jul‐94
PZ3 5‐Oct‐94 3245.28
PZ3 11‐Jan‐95 3245.87
PZ3 12‐Apr‐95 3245.84
PZ3 11‐Jul‐95
PZ3 10‐Oct‐95 3245.44
PZ3 10‐Jan‐96 3246.16
PZ3 10‐Oct‐96 3245.44
PZ3 10‐May‐99 3245.47
PZ3 13‐May‐02 3245.7
PZ3 5‐May‐05
PZ3 18‐Jul‐06
PZ3 10‐Jun‐08
PZ3 13‐Jun‐11
PZ3 10‐Jun‐12
PZ3 11‐Jul‐12
PZ3 17‐Aug‐12
PZ3 4‐Sep‐12
PZ3 23‐Oct‐12
PZ3 10‐Nov‐12
PZ3 10‐Jan‐13 3245.39
PZ3 7‐Feb‐13
PZ3 15‐Feb‐13
PZ3 1‐Mar‐13
PZ3 1‐Apr‐13
PZ3 4‐Jun‐13
PZ3 8‐Jul‐13
PZ3 5‐Aug‐13
PZ30 1‐Aug‐77
PZ30 1‐Sep‐77
PZ30 1‐May‐78
PZ30 1‐Jul‐78
PZ30 1‐Aug‐78
PZ30 1‐Sep‐78
PZ30 1‐Oct‐78
PZ30 1‐Dec‐78
PZ30 1‐Jan‐79
PZ30 1‐Feb‐79



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ30 1‐Mar‐79
PZ30 1‐Apr‐79
PZ30 1‐May‐79
PZ30 1‐Jul‐79
PZ30 1‐Aug‐79
PZ30 1‐Sep‐79
PZ30 1‐Nov‐79
PZ30 1‐Dec‐79
PZ30 1‐Feb‐80
PZ30 1‐Mar‐80
PZ30 1‐Apr‐80
PZ30 1‐May‐80
PZ30 1‐Jun‐80
PZ30 1‐Aug‐80
PZ30 1‐Sep‐80
PZ30 1‐Oct‐80
PZ30 1‐Dec‐80
PZ30 1‐Jan‐81
PZ30 1‐Feb‐81
PZ30 1‐Mar‐81
PZ30 1‐Apr‐81
PZ30 1‐Jun‐81
PZ30 1‐Jul‐81
PZ30 1‐Sep‐81
PZ30 1‐Oct‐81
PZ30 1‐Dec‐81
PZ30 1‐Feb‐82
PZ30 1‐Mar‐82
PZ30 1‐Apr‐82
PZ30 1‐May‐82
PZ30 1‐Jun‐82
PZ30 1‐Jul‐82
PZ30 1‐Aug‐82
PZ30 1‐Sep‐82
PZ30 1‐Oct‐82
PZ30 1‐Nov‐82
PZ30 1‐Dec‐82
PZ30 1‐Jan‐83
PZ30 1‐Feb‐83
PZ30 1‐Mar‐83
PZ30 1‐May‐83
PZ30 1‐Jun‐83
PZ30 1‐Jul‐83
PZ30 1‐Aug‐83











Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ30 1‐Sep‐83
PZ30 1‐Oct‐83
PZ30 1‐Nov‐83
PZ30 1‐Dec‐83
PZ30 1‐Jan‐84
PZ30 1‐Feb‐84
PZ30 1‐Mar‐84
PZ30 1‐Apr‐84
PZ30 1‐May‐84
PZ30 1‐Jun‐84
PZ30 1‐Jul‐84
PZ30 1‐Aug‐84
PZ30 1‐Sep‐84
PZ30 1‐Oct‐84
PZ30 1‐Nov‐84
PZ30 1‐Dec‐84
PZ30 1‐Jan‐85
PZ30 1‐Feb‐85
PZ30 1‐Mar‐85
PZ30 1‐Apr‐85
PZ30 1‐May‐85
PZ30 1‐Jun‐85
PZ30 1‐Jul‐85
PZ30 1‐Aug‐85
PZ30 1‐Sep‐85
PZ30 1‐Oct‐85
PZ30 1‐Dec‐85
PZ30 3‐Jan‐86
PZ30 6‐Feb‐86
PZ30 10‐Mar‐86
PZ30 11‐Apr‐86
PZ30 1‐May‐86
PZ30 5‐Jun‐86
PZ30 3‐Jul‐86
PZ30 8‐Aug‐86
PZ30 8‐Sep‐86
PZ30 10‐Oct‐86
PZ30 10‐Nov‐86
PZ30 8‐Dec‐86
PZ30 8‐Jan‐87
PZ30 2‐Feb‐87
PZ30 3‐Mar‐87
PZ30 7‐Apr‐87
PZ30 5‐May‐87



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ30 4‐Jun‐87
PZ30 9‐Jul‐87
PZ30 6‐Aug‐87
PZ30 3‐Sep‐87
PZ30 5‐Oct‐87
PZ30 3‐Nov‐87
PZ30 8‐Dec‐87
PZ30 2‐Mar‐88
PZ30 8‐Jun‐88
PZ30 13‐Jan‐89
PZ30 6‐Apr‐89
PZ30 10‐Jul‐89
PZ30 4‐Oct‐89
PZ30 5‐Jan‐90
PZ30 2‐Apr‐90
PZ30 2‐Jul‐90
PZ30 4‐Oct‐90
PZ30 3‐Jan‐91
PZ30 11‐Apr‐91
PZ30 5‐Jul‐91
PZ30 3‐Oct‐91
PZ30 6‐Jan‐92
PZ30 6‐Apr‐92
PZ30 9‐Jul‐92
PZ30 1‐Oct‐92
PZ30 7‐Jan‐93
PZ30 6‐Apr‐93
PZ30 12‐Jul‐93
PZ30 5‐Oct‐93
PZ30 2‐Feb‐94
PZ30 7‐Apr‐94
PZ30 12‐Jul‐94
PZ30 5‐Oct‐94
PZ30 11‐Jan‐95
PZ30 12‐Apr‐95
PZ30 11‐Jul‐95
PZ30 10‐Oct‐95
PZ30 10‐Jan‐96
PZ30 10‐May‐99
PZ30 13‐May‐02
PZ30 5‐May‐05
PZ30 10‐Jun‐08
PZ30 13‐Jun‐11 3231.55
PZ30 22‐May‐12



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ30 10‐Jun‐12
PZ30 11‐Jul‐12
PZ30 17‐Aug‐12
PZ30 4‐Sep‐12
PZ30 23‐Oct‐12
PZ30 10‐Nov‐12
PZ30 10‐Jan‐13
PZ30 7‐Feb‐13
PZ30 15‐Feb‐13
PZ30 1‐Mar‐13
PZ30 1‐Apr‐13
PZ30 2‐May‐13
PZ30 4‐Jun‐13
PZ30 8‐Jul‐13
PZ30 5‐Aug‐13
PZ31 1‐Aug‐77
PZ31 1‐Sep‐77
PZ31 1‐May‐78 3233.26
PZ31 1‐Jul‐78
PZ31 1‐Aug‐78
PZ31 1‐Sep‐78
PZ31 1‐Oct‐78
PZ31 1‐Dec‐78
PZ31 1‐Jan‐79
PZ31 1‐Feb‐79
PZ31 1‐Mar‐79
PZ31 1‐Apr‐79
PZ31 1‐May‐79
PZ31 1‐Jul‐79
PZ31 1‐Aug‐79
PZ31 1‐Sep‐79
PZ31 1‐Nov‐79
PZ31 1‐Dec‐79
PZ31 1‐Feb‐80
PZ31 1‐Mar‐80
PZ31 1‐Apr‐80
PZ31 1‐May‐80
PZ31 1‐Jun‐80
PZ31 1‐Aug‐80
PZ31 1‐Sep‐80
PZ31 1‐Oct‐80
PZ31 1‐Dec‐80
PZ31 1‐Jan‐81
PZ31 1‐Feb‐81



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ31 1‐Mar‐81
PZ31 1‐Apr‐81
PZ31 1‐Jun‐81
PZ31 1‐Jul‐81
PZ31 1‐Sep‐81
PZ31 1‐Oct‐81
PZ31 1‐Dec‐81
PZ31 1‐Feb‐82
PZ31 1‐Mar‐82
PZ31 1‐Apr‐82
PZ31 1‐May‐82
PZ31 1‐Jun‐82
PZ31 1‐Jul‐82
PZ31 1‐Aug‐82
PZ31 1‐Sep‐82
PZ31 1‐Oct‐82
PZ31 1‐Nov‐82
PZ31 1‐Dec‐82
PZ31 1‐Jan‐83
PZ31 1‐Feb‐83
PZ31 1‐Mar‐83
PZ31 1‐May‐83
PZ31 1‐Jun‐83
PZ31 1‐Jul‐83
PZ31 1‐Aug‐83
PZ31 1‐Sep‐83
PZ31 1‐Oct‐83
PZ31 1‐Nov‐83
PZ31 1‐Dec‐83
PZ31 1‐Jan‐84
PZ31 1‐Feb‐84
PZ31 1‐Mar‐84
PZ31 1‐Apr‐84
PZ31 1‐May‐84
PZ31 1‐Jun‐84
PZ31 1‐Jul‐84
PZ31 1‐Aug‐84
PZ31 1‐Sep‐84
PZ31 1‐Oct‐84
PZ31 1‐Nov‐84
PZ31 1‐Dec‐84
PZ31 1‐Jan‐85
PZ31 1‐Feb‐85
PZ31 1‐Mar‐85











Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ31 1‐Apr‐85
PZ31 1‐May‐85
PZ31 1‐Jun‐85
PZ31 1‐Jul‐85
PZ31 1‐Aug‐85
PZ31 1‐Sep‐85
PZ31 1‐Oct‐85
PZ31 1‐Dec‐85
PZ31 3‐Jan‐86
PZ31 6‐Feb‐86
PZ31 10‐Mar‐86
PZ31 11‐Apr‐86
PZ31 1‐May‐86
PZ31 5‐Jun‐86
PZ31 3‐Jul‐86
PZ31 8‐Aug‐86
PZ31 8‐Sep‐86
PZ31 10‐Oct‐86
PZ31 10‐Nov‐86
PZ31 8‐Dec‐86
PZ31 8‐Jan‐87
PZ31 2‐Feb‐87
PZ31 3‐Mar‐87
PZ31 7‐Apr‐87
PZ31 5‐May‐87
PZ31 4‐Jun‐87
PZ31 9‐Jul‐87
PZ31 6‐Aug‐87
PZ31 3‐Sep‐87
PZ31 5‐Oct‐87
PZ31 3‐Nov‐87
PZ31 8‐Dec‐87
PZ31 2‐Mar‐88
PZ31 8‐Jun‐88
PZ31 13‐Jan‐89
PZ31 6‐Apr‐89
PZ31 10‐Jul‐89
PZ31 4‐Oct‐89
PZ31 5‐Jan‐90
PZ31 2‐Apr‐90
PZ31 2‐Jul‐90
PZ31 4‐Oct‐90
PZ31 3‐Jan‐91
PZ31 11‐Apr‐91



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ31 5‐Jul‐91
PZ31 3‐Oct‐91
PZ31 6‐Jan‐92
PZ31 6‐Apr‐92
PZ31 9‐Jul‐92
PZ31 1‐Oct‐92
PZ31 7‐Jan‐93
PZ31 6‐Apr‐93
PZ31 12‐Jul‐93
PZ31 5‐Oct‐93
PZ31 2‐Feb‐94
PZ31 7‐Apr‐94
PZ31 12‐Jul‐94
PZ31 5‐Oct‐94
PZ31 11‐Jan‐95
PZ31 12‐Apr‐95
PZ31 11‐Jul‐95
PZ31 10‐Oct‐95
PZ31 10‐Jan‐96
PZ31 10‐May‐99
PZ31 13‐May‐02
PZ31 5‐May‐05
PZ31 10‐Jun‐08
PZ31 13‐Jun‐11
PZ31 22‐May‐12
PZ31 10‐Jun‐12
PZ31 11‐Jul‐12
PZ31 17‐Aug‐12
PZ31 4‐Sep‐12
PZ31 23‐Oct‐12
PZ31 10‐Nov‐12
PZ31 10‐Jan‐13
PZ31 7‐Feb‐13
PZ31 15‐Feb‐13
PZ31 1‐Mar‐13
PZ31 1‐Apr‐13
PZ31 2‐May‐13
PZ31 4‐Jun‐13
PZ31 8‐Jul‐13
PZ31 5‐Aug‐13
PZ32 3‐Jan‐86
PZ32 6‐Feb‐86
PZ32 10‐Mar‐86
PZ32 11‐Apr‐86



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ32 1‐May‐86
PZ32 4‐Jun‐86
PZ32 3‐Jul‐86
PZ32 8‐Aug‐86
PZ32 8‐Sep‐86
PZ32 10‐Oct‐86
PZ32 10‐Nov‐86
PZ32 8‐Dec‐86
PZ32 8‐Jan‐87
PZ32 2‐Feb‐87
PZ32 3‐Mar‐87
PZ32 7‐Apr‐87
PZ32 5‐May‐87
PZ32 4‐Jun‐87
PZ32 9‐Jul‐87
PZ32 6‐Aug‐87
PZ32 3‐Sep‐87
PZ32 5‐Oct‐87
PZ32 3‐Nov‐87
PZ32 8‐Dec‐87
PZ32 2‐Mar‐88
PZ32 8‐Jun‐88
PZ32 13‐Jan‐89
PZ32 6‐Apr‐89
PZ32 10‐Jul‐89
PZ32 4‐Oct‐89
PZ32 5‐Jan‐90
PZ32 2‐Apr‐90
PZ32 2‐Jul‐90
PZ32 4‐Oct‐90
PZ32 3‐Jan‐91
PZ32 11‐Apr‐91
PZ32 5‐Jul‐91
PZ33 1‐May‐78 3258.95
PZ33 1‐Jul‐78 3256.35
PZ33 1‐Aug‐78 3258.55
PZ33 1‐Sep‐78 3257.15
PZ33 1‐Oct‐78 3256.05
PZ33 1‐Dec‐78 3255.15
PZ33 1‐Jan‐79 3258.15
PZ33 1‐Feb‐79 3259.75
PZ33 1‐Mar‐79 3258.55
PZ33 1‐Apr‐79 3258.55
PZ33 1‐May‐79 3259.35



Well Name Date
Groundwater Elevation (feet 



amsl)
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PZ33 1‐Jul‐79 3258.25
PZ33 1‐Aug‐79 3258.65
PZ33 1‐Sep‐79 3257.35
PZ33 1‐Nov‐79 3259.05
PZ33 1‐Dec‐79 3258.15
PZ33 1‐Feb‐80 3257.85
PZ33 1‐Mar‐80 3257.85
PZ33 1‐Apr‐80 3259.65
PZ33 1‐May‐80 3259.15
PZ33 1‐Jun‐80 3259.45
PZ33 1‐Aug‐80 3258.45
PZ33 1‐Sep‐80 3258.25
PZ33 1‐Oct‐80 3258.05
PZ33 1‐Dec‐80 3258.75
PZ33 1‐Jan‐81 3258.65
PZ33 1‐Feb‐81 3259.55
PZ33 1‐Mar‐81 3260.05
PZ33 1‐Apr‐81 3251.15
PZ33 1‐Jun‐81 3259.65
PZ33 1‐Jul‐81 3260.36
PZ33 1‐Sep‐81 3258.55
PZ33 1‐Oct‐81 3268.25
PZ33 1‐Dec‐81 3257.62
PZ33 1‐Feb‐82 3257.66
PZ33 1‐Mar‐82 3258.45
PZ33 1‐Apr‐82 3259.22
PZ33 1‐May‐82 3260.14
PZ33 1‐Jun‐82 3260.05
PZ33 1‐Jul‐82 3260.05
PZ33 1‐Aug‐82 3259.99
PZ33 1‐Sep‐82 3259.66
PZ33 1‐Oct‐82 3259.43
PZ33 1‐Nov‐82 3259.32
PZ33 1‐Dec‐82 3261.05
PZ33 1‐Jan‐83 3262.01
PZ33 1‐Feb‐83 3262.95
PZ33 1‐Mar‐83 3262.79
PZ33 1‐May‐83 3261.59
PZ33 1‐Jun‐83 3261.3
PZ33 1‐Jul‐83 3261.39
PZ33 1‐Aug‐83 3261.11
PZ33 1‐Sep‐83 3261.16
PZ33 1‐Oct‐83 3261.01
PZ33 1‐Nov‐83 3262.57
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Groundwater Elevation (feet 
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PZ33 1‐Dec‐83 3262.68
PZ33 1‐Jan‐84 3263.05
PZ33 1‐Feb‐84 3263.22
PZ33 1‐Mar‐84 3262.65
PZ33 1‐Apr‐84 3261.52
PZ33 1‐May‐84 3261.39
PZ33 1‐Jun‐84 3261.51
PZ33 1‐Jul‐84 3261.05
PZ33 1‐Aug‐84 3261.15
PZ33 1‐Sep‐84 3261.59
PZ33 1‐Oct‐84 3261.37
PZ33 1‐Nov‐84 3263.18
PZ33 1‐Dec‐84 3263.49
PZ33 1‐Jan‐85 3263.25
PZ33 1‐Feb‐85 3263.17
PZ33 1‐Mar‐85 3262.64
PZ33 1‐Apr‐85 3261.75
PZ33 1‐May‐85 3261.17
PZ33 1‐Jun‐85 3260.65
PZ33 1‐Jul‐85 3257.75
PZ33 1‐Aug‐85 3260.83
PZ33 1‐Sep‐85 3260.9
PZ33 1‐Oct‐85 3261.39
PZ33 1‐Dec‐85 3263
PZ33 3‐Jan‐86 3263.03
PZ33 6‐Feb‐86 3262.85
PZ33 10‐Mar‐86 3262.92
PZ33 11‐Apr‐86 3261.17
PZ33 1‐May‐86 3260.73
PZ33 4‐Jun‐86 3260.62
PZ33 3‐Jul‐86 3260.64
PZ33 8‐Aug‐86 3260.48
PZ33 8‐Sep‐86 3260.54
PZ33 10‐Oct‐86 3261.57
PZ33 10‐Nov‐86 3262.61
PZ33 8‐Dec‐86 3262.51
PZ33 8‐Jan‐87 3263.05
PZ33 2‐Feb‐87 3262.9
PZ33 3‐Mar‐87 3262.77
PZ33 7‐Apr‐87 3260.97
PZ33 5‐May‐87 3260.53
PZ33 4‐Jun‐87 3260.48
PZ33 9‐Jul‐87 3260.81
PZ33 6‐Aug‐87 3260.03
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PZ33 3‐Sep‐87 3260.02
PZ33 5‐Oct‐87 3260.22
PZ33 3‐Nov‐87 3261.78
PZ33 8‐Dec‐87 3262.77
PZ33 2‐Mar‐88 3262.12
PZ33 8‐Jun‐88 3259.62
PZ33 1‐Nov‐88 3261.43
PZ33 13‐Jan‐89 3262.24
PZ33 6‐Apr‐89 3261.87
PZ33 10‐Jul‐89 3259.67
PZ33 4‐Oct‐89 3259.98
PZ33 5‐Jan‐90 3262.3
PZ33 2‐Apr‐90 3260.55
PZ33 2‐Jul‐90 3259.83
PZ33 4‐Oct‐90 3259.51
PZ33 3‐Jan‐91 3261.77
PZ33 11‐Apr‐91 3260.18
PZ33 5‐Jul‐91 3259.64
PZ33 3‐Oct‐91 3258.88
PZ33 6‐Jan‐92 3261.77
PZ33 6‐Apr‐92 3259.98
PZ33 9‐Jul‐92 3259.43
PZ33 1‐Oct‐92 3258.67
PZ33 7‐Jan‐93 3261.59
PZ33 6‐Apr‐93 3261.26
PZ33 12‐Jul‐93 3259.45
PZ33 5‐Oct‐93 3259.15
PZ33 2‐Feb‐94 3261.33
PZ33 7‐Apr‐94 3260.2
PZ33 12‐Jul‐94 3259.2
PZ33 5‐Oct‐94 3259.41
PZ33 11‐Jan‐95 3261.6
PZ33 12‐Apr‐95 3259.6
PZ33 11‐Jul‐95 3259.2
PZ33 10‐Oct‐95 3258.8
PZ33 10‐Jan‐96 3260.88
PZ33 10‐Oct‐96 3258.8
PZ33 10‐May‐99 3259.35
PZ33 13‐May‐02 3258.9
PZ33 5‐May‐05 3261.07
PZ33 10‐Jun‐08 3259.49
PZ33 27‐May‐11 3260.47
PZ33 22‐May‐12 3259.52
PZ33 10‐Jun‐12 3259.27
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PZ33 11‐Jul‐12 3258.98
PZ33 17‐Aug‐12 3258.77
PZ33 4‐Sep‐12 3258.66
PZ33 23‐Oct‐12 3259.68
PZ33 10‐Nov‐12 3260.13
PZ33 10‐Jan‐13 3261.37
PZ33 7‐Feb‐13 3261.2
PZ33 15‐Feb‐13 3261.24
PZ33 1‐Mar‐13 3261.28
PZ33 1‐Apr‐13 3259.64
PZ33 2‐May‐13 3259.26
PZ33 4‐Jun‐13 3259.54
PZ33 8‐Jul‐13 3259.68
PZ33 5‐Aug‐13 3259.13
PZ4 1‐Jul‐77 3261.91
PZ4 1‐Aug‐77 3261.71
PZ4 1‐Sep‐77 3262.41
PZ4 1‐May‐78 3268.21
PZ4 1‐Jul‐78 3260.61
PZ4 1‐Aug‐78 3262.61
PZ4 1‐Sep‐78 3262.41
PZ4 1‐Oct‐78 3262.11
PZ4 1‐Dec‐78 3261.31
PZ4 1‐Jan‐79 3263.41
PZ4 1‐Feb‐79 3264.61
PZ4 1‐Mar‐79 3262.11
PZ4 1‐Apr‐79 3262.91
PZ4 1‐May‐79 3263.11
PZ4 1‐Jul‐79 3262.41
PZ4 1‐Aug‐79 3260.71
PZ4 1‐Sep‐79 3260.81
PZ4 1‐Nov‐79 3263.71
PZ4 1‐Dec‐79 3267.01
PZ4 1‐Feb‐80 3267.21
PZ4 1‐Mar‐80 3264.41
PZ4 1‐Apr‐80 3266.41
PZ4 1‐May‐80 3263.61
PZ4 1‐Jun‐80 3264.21
PZ4 1‐Aug‐80 3262.61
PZ4 1‐Sep‐80 3261.91
PZ4 1‐Oct‐80 3262.41
PZ4 1‐Dec‐80 3261.71
PZ4 1‐Jan‐81 3263.61
PZ4 1‐Feb‐81 3263.41
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PZ4 1‐Mar‐81 3264.31
PZ4 1‐Apr‐81 3263.71
PZ4 1‐Jun‐81 3263.41
PZ4 1‐Jul‐81 3264.47
PZ4 1‐Sep‐81 3261.71
PZ4 1‐Oct‐81 3261.83
PZ4 1‐Dec‐81 3261.63
PZ4 1‐Feb‐82 3262
PZ4 1‐Mar‐82 3263.27
PZ4 1‐Apr‐82 3263.42
PZ4 1‐May‐82 3263.42
PZ4 1‐Jun‐82 3263.13
PZ4 1‐Jul‐82 3262.94
PZ4 1‐Aug‐82 3262.75
PZ4 1‐Sep‐82 3262.29
PZ4 1‐Oct‐82 3261.61
PZ4 1‐Nov‐82 3262.11
PZ4 1‐Dec‐82 3263.58
PZ4 1‐Jan‐83 3264.29
PZ4 1‐Feb‐83 3264.75
PZ4 1‐Mar‐83 3264.74
PZ4 1‐May‐83 3262.99
PZ4 1‐Jun‐83 3262.99
PZ4 1‐Jul‐83 3263.11
PZ4 1‐Aug‐83 3262.94
PZ4 1‐Sep‐83 3263.01
PZ4 1‐Oct‐83 3263.04
PZ4 1‐Nov‐83 3264.62
PZ4 1‐Dec‐83 3264.58
PZ4 1‐Jan‐84 3264.95
PZ4 1‐Feb‐84 3265.33
PZ4 1‐Mar‐84 3264.66
PZ4 1‐Apr‐84 3263.15
PZ4 1‐May‐84 3263.19
PZ4 1‐Jun‐84 3263.33
PZ4 1‐Jul‐84 3263.14
PZ4 1‐Aug‐84 3263.22
PZ4 1‐Sep‐84 3263.5
PZ4 1‐Oct‐84 3263.53
PZ4 1‐Nov‐84 3265.14
PZ4 1‐Dec‐84 3265.36
PZ4 1‐Jan‐85 3265.33
PZ4 1‐Feb‐85 3265.29
PZ4 1‐Mar‐85 3264.84
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PZ4 1‐Apr‐85 3263.6
PZ4 1‐May‐85 3263.37
PZ4 1‐Jun‐85 3263.13
PZ4 1‐Jul‐85 3263.33
PZ4 1‐Aug‐85 3263.43
PZ4 1‐Sep‐85 3263.37
PZ4 1‐Oct‐85 3264.07
PZ4 1‐Dec‐85 3265.18
PZ4 3‐Jan‐86 3265.21
PZ4 6‐Feb‐86 3265.18
PZ4 10‐Mar‐86 3265.34
PZ4 11‐Apr‐86 3263.17
PZ4 1‐May‐86 3263.08
PZ4 5‐Jun‐86 3263.05
PZ4 3‐Jul‐86 3263.1
PZ4 8‐Aug‐86 3263.11
PZ4 8‐Sep‐86 3263.27
PZ4 10‐Oct‐86 3264.41
PZ4 10‐Nov‐86 3264.91
PZ4 8‐Dec‐86 3264.45
PZ4 8‐Jan‐87 3264.92
PZ4 2‐Feb‐87 3264.99
PZ4 3‐Mar‐87 3265.07
PZ4 7‐Apr‐87 3263.17
PZ4 5‐May‐87 3263.14
PZ4 4‐Jun‐87 3263.5
PZ4 9‐Jul‐87 3263.81
PZ4 6‐Aug‐87 3262.73
PZ4 3‐Sep‐87 3263.06
PZ4 5‐Oct‐87 3263.48
PZ4 3‐Nov‐87 3264.87
PZ4 8‐Dec‐87 3265.22
PZ4 2‐Mar‐88 3264.89
PZ4 8‐Jun‐88 3262.93
PZ4 1‐Nov‐88 3264.85
PZ4 13‐Jan‐89 3265.07
PZ4 6‐Apr‐89 3265.4
PZ4 10‐Jul‐89 3263.42
PZ4 4‐Oct‐89 3263.84
PZ4 5‐Jan‐90 3265.51
PZ4 2‐Apr‐90 3261.95
PZ4 2‐Jul‐90 3263.93
PZ4 4‐Oct‐90 3263.8
PZ4 3‐Jan‐91 3265.91



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ4 11‐Apr‐91 3264.11
PZ4 5‐Jul‐91 3264.11
PZ4 3‐Oct‐91 3263.41
PZ4 6‐Jan‐92 3265.74
PZ4 6‐Apr‐92 3264.09
PZ4 9‐Jul‐92 3263.89
PZ4 1‐Oct‐92 3263.24
PZ4 7‐Jan‐93 3265.98
PZ4 6‐Apr‐93 3265.77
PZ4 12‐Jul‐93 3264.37
PZ4 5‐Oct‐93 3264.28
PZ4 2‐Feb‐94 3265.9
PZ4 7‐Apr‐94 3264.49
PZ4 12‐Jul‐94 3264.03
PZ4 5‐Oct‐94 3264.7
PZ4 11‐Jan‐95 3266.26
PZ4 12‐Apr‐95 3264.65
PZ4 11‐Jul‐95 3264.43
PZ4 10‐Oct‐95 3264.63
PZ4 10‐Jan‐96 3266.05
PZ4 10‐Oct‐96 3264.63
PZ4 10‐May‐99 3264.91
PZ4 13‐May‐02 3264.61
PZ4 5‐May‐05 3266.4
PZ4 10‐Jun‐08 3265.11
PZ4 27‐May‐11 3266.09
PZ4 22‐May‐12 3265.37
PZ4 10‐Jun‐12 3265.11
PZ4 11‐Jul‐12 3265.13
PZ4 17‐Aug‐12 3265.09
PZ4 4‐Sep‐12 3264.89
PZ4 23‐Oct‐12 3266.11
PZ4 10‐Nov‐12 3266.63
PZ4 10‐Jan‐13 3266.96
PZ4 7‐Feb‐13 3266.79
PZ4 15‐Feb‐13 3266.99
PZ4 1‐Mar‐13 3267.09
PZ4 1‐Apr‐13 3265.26
PZ4 2‐May‐13 3265.68
PZ4 4‐Jun‐13 3265.42
PZ4 8‐Jul‐13 3265.42
PZ4 5‐Aug‐13 3265.26
PZ5 1‐Jul‐77 3278.11
PZ5 1‐Aug‐77 3278.11



Well Name Date
Groundwater Elevation (feet 



amsl)



Appendix E
Water Level Data



PZ5 1‐Sep‐77 3279.21
PZ5 1‐May‐78 3279.81
PZ5 1‐Jul‐78 3276.91
PZ5 1‐Aug‐78 3277.51
PZ5 1‐Sep‐78 3277.71
PZ5 1‐Oct‐78 3279.31
PZ5 1‐Dec‐78 3278.51
PZ5 1‐Jan‐79 3281.51
PZ5 1‐Feb‐79 3282.01
PZ5 1‐Mar‐79 3279.11
PZ5 1‐Apr‐79 3279.91
PZ5 1‐May‐79 3279.01
PZ5 1‐Jul‐79 3278.51
PZ5 1‐Aug‐79 3268.51
PZ5 1‐Sep‐79 3278.61
PZ5 1‐Nov‐79 3282.81
PZ5 1‐Dec‐79 3283.11
PZ5 1‐Feb‐80 3283.61
PZ5 1‐Mar‐80 3283.61
PZ5 1‐May‐80 3280.71
PZ5 1‐Jun‐80 3282.31
PZ5 1‐Aug‐80 3279.91
PZ5 1‐Sep‐80 3279.61
PZ5 1‐Oct‐80 3280.11
PZ5 1‐Dec‐80 3281.91
PZ5 1‐Jan‐81 3281.51
PZ5 1‐Feb‐81 3283.31
PZ5 1‐Mar‐81 3282.71
PZ5 1‐Apr‐81 3281.81
PZ5 1‐Jun‐81 3281.11
PZ5 1‐Jul‐81 3282.1
PZ5 1‐Sep‐81 3278.12
PZ5 1‐Oct‐81 3279.31
PZ5 1‐Dec‐81 3278.26
PZ5 1‐Feb‐82 3279.35
PZ5 1‐Mar‐82 3281.57
PZ5 1‐Apr‐82 3281.53
PZ5 1‐May‐82 3281.16
PZ5 1‐Jun‐82 3280.76
PZ5 1‐Jul‐82 3280.51
PZ5 1‐Aug‐82 3280.49
PZ5 1‐Sep‐82 3279.03
PZ5 1‐Oct‐82 3277.87
PZ5 1‐Nov‐82 3279.62



Well Name Date
Groundwater Elevation (feet 
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PZ5 1‐Dec‐82 3281.97
PZ5 1‐Jan‐83 3283.78
PZ5 1‐Feb‐83 3283.89
PZ5 1‐Mar‐83 3282.76
PZ5 1‐May‐83 3279.92
PZ5 1‐Jun‐83 3280.29
PZ5 1‐Jul‐83 3280.22
PZ5 1‐Aug‐83 3280.25
PZ5 1‐Sep‐83 3280.28
PZ5 1‐Oct‐83 3279.95
PZ5 1‐Nov‐83 3283.63
PZ5 1‐Dec‐83 3283.15
PZ5 1‐Jan‐84 3283.53
PZ5 1‐Feb‐84 3284.41
PZ5 1‐Mar‐84 3282.8
PZ5 1‐Apr‐84 3279.95
PZ5 1‐May‐84 3280.28
PZ5 1‐Jun‐84 3280.19
PZ5 1‐Jul‐84 3280.08
PZ5 1‐Aug‐84 3280.4
PZ5 1‐Sep‐84 3280.18
PZ5 1‐Oct‐84 3280.69
PZ5 1‐Nov‐84 3284.33
PZ5 1‐Dec‐84 3284.06
PZ5 1‐Jan‐85 3283.99
PZ5 1‐Feb‐85 3283.36
PZ5 1‐Mar‐85 3282.51
PZ5 1‐Apr‐85 3279.84
PZ5 1‐May‐85 3280.13
PZ5 1‐Jun‐85 3280.02
PZ5 1‐Jul‐85 3280.06
PZ5 1‐Aug‐85 3280.27
PZ5 1‐Sep‐85 3280.09
PZ5 1‐Oct‐85 3282.14
PZ5 1‐Dec‐85 3284.23
PZ5 3‐Jan‐86 3284.28
PZ5 6‐Feb‐86 3283.91
PZ5 10‐Mar‐86 3284.01
PZ5 11‐Apr‐86 3279.91
PZ5 1‐May‐86 3280.12
PZ5 5‐Jun‐86 3279.91
PZ5 3‐Jul‐86 3280.54
PZ5 8‐Aug‐86 3280.25
PZ5 8‐Sep‐86 3280.32











Well Name Date
Groundwater Elevation (feet 
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PZ5 10‐Oct‐86 3283.28
PZ5 10‐Nov‐86 3283.37
PZ5 8‐Dec‐86 3282.68
PZ5 8‐Jan‐87 3283.74
PZ5 2‐Feb‐87 3283.88
PZ5 3‐Mar‐87 3283.79
PZ5 7‐Apr‐87 3279.65
PZ5 5‐May‐87 3280.1
PZ5 4‐Jun‐87 3280.78
PZ5 9‐Jul‐87 3281.79
PZ5 6‐Aug‐87 3278.62
PZ5 3‐Sep‐87 3279.66
PZ5 5‐Oct‐87 3280.71
PZ5 3‐Nov‐87 3283.7
PZ5 8‐Dec‐87 3284.04
PZ5 2‐Mar‐88 3283.27
PZ5 8‐Jun‐88 3279.5
PZ5 1‐Nov‐88 3283.37
PZ5 13‐Jan‐89 3283.11
PZ5 6‐Apr‐89 3283.57
PZ5 10‐Jul‐89 3279.8
PZ5 4‐Oct‐89 3280.66
PZ5 5‐Jan‐90 3284.13
PZ5 2‐Apr‐90 3279.83
PZ5 2‐Jul‐90 3280.23
PZ5 4‐Oct‐90 3280.52
PZ5 3‐Jan‐91 3284.01
PZ5 11‐Apr‐91 3280.23
PZ5 5‐Jul‐91 3280.21
PZ5 3‐Oct‐91 3279.03
PZ5 6‐Jan‐92 3283.61
PZ5 6‐Apr‐92 3279.73
PZ5 9‐Jul‐92 3279.68
PZ5 1‐Oct‐92 3278.2
PZ5 7‐Jan‐93 3283.89
PZ5 6‐Apr‐93 3282.19
PZ5 12‐Jul‐93 3280.22
PZ5 5‐Oct‐93 3280.59
PZ5 2‐Feb‐94 3283.53
PZ5 7‐Apr‐94 3280.06
PZ5 12‐Jul‐94 3279.73
PZ5 5‐Oct‐94 3281.04
PZ5 11‐Jan‐95 3283.54
PZ5 12‐Apr‐95 3280.01
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Groundwater Elevation (feet 
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PZ5 11‐Jul‐95 3279.84
PZ5 10‐Oct‐95 3281.32
PZ5 10‐Jan‐96 3283.93
PZ5 10‐Oct‐96 3281.32
PZ5 10‐May‐99 3280.94
PZ5 13‐May‐02 3279.55
PZ5 5‐May‐05 3283.71
PZ5 10‐Jun‐08 3280.4
PZ5 27‐May‐11 3281.07
PZ5 22‐May‐12 3280.5
PZ5 10‐Jun‐12 3280.08
PZ5 11‐Jul‐12 3280.56
PZ5 17‐Aug‐12 3280.36
PZ5 4‐Sep‐12 3280.24
PZ5 23‐Oct‐12 3283.19
PZ5 10‐Nov‐12 3283.4
PZ5 10‐Jan‐13 3284.42
PZ5 7‐Feb‐13 3283.63
PZ5 15‐Feb‐13 3284.24
PZ5 1‐Mar‐13 3283.85
PZ5 1‐Apr‐13 3279.62
PZ5 2‐May‐13 3280.25
PZ5 4‐Jun‐13 3279.96
PZ5 8‐Jul‐13 3280.33
PZ5 5‐Aug‐13 3280.5
PZ7 1‐Jul‐77 3267.51
PZ7 1‐Aug‐77 3266.91
PZ7 1‐Sep‐77 3267.71
PZ7 1‐May‐78 3269.31
PZ7 1‐Jul‐78 3268.01
PZ7 1‐Aug‐78 3269.41
PZ7 1‐Sep‐78 3269.31
PZ7 1‐Oct‐78 3269.21
PZ7 1‐Dec‐78 3268.61
PZ7 1‐Jan‐79 3269.81
PZ7 1‐Feb‐79 3270.61
PZ7 1‐Mar‐79 3269.21
PZ7 1‐Apr‐79 3269.41
PZ7 1‐May‐79 3269.51
PZ7 1‐Jul‐79 3268.91
PZ7 1‐Aug‐79 3269.11
PZ7 1‐Sep‐79 3269.11
PZ7 1‐Nov‐79 3270.31
PZ7 1‐Dec‐79 3270.81



Well Name Date
Groundwater Elevation (feet 
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PZ7 1‐Feb‐80 3271.01
PZ7 1‐Mar‐80 3271.31
PZ7 1‐Apr‐80 3272.11
PZ7 1‐May‐80 3270.61
PZ7 1‐Jun‐80 3271.31
PZ7 1‐Aug‐80 3270.11
PZ7 1‐Sep‐80 3269.31
PZ7 1‐Oct‐80 3269.51
PZ7 1‐Dec‐80 3270.91
PZ7 1‐Jan‐81 3270.81
PZ7 1‐Feb‐81 3271.91
PZ7 1‐Mar‐81 3271.51
PZ7 1‐Apr‐81 3270.91
PZ7 1‐Jun‐81 3270.81
PZ7 1‐Jul‐81 3272
PZ7 1‐Sep‐81 3269.29
PZ7 1‐Oct‐81 3270.01
PZ7 1‐Dec‐81 3268.46
PZ7 1‐Feb‐82 3268.79
PZ7 1‐Mar‐82 3270.17
PZ7 1‐Apr‐82 3270.73
PZ7 1‐May‐82 3270.86
PZ7 1‐Jun‐82 3270.48
PZ7 1‐Jul‐82 3269.36
PZ7 1‐Aug‐82 3270.56
PZ7 1‐Sep‐82 3270.04
PZ7 1‐Oct‐82 3269.31
PZ7 1‐Nov‐82 3268.61
PZ7 1‐Dec‐82 3271.21
PZ7 1‐Jan‐83 3271.75
PZ7 1‐Feb‐83 3272.42
PZ7 1‐Mar‐83 3272.12
PZ7 1‐May‐83 3270.56
PZ7 1‐Jun‐83 3270.53
PZ7 1‐Jul‐83 3270.72
PZ7 1‐Aug‐83 3270.57
PZ7 1‐Sep‐83 3270.73
PZ7 1‐Oct‐83 3270.56
PZ7 1‐Nov‐83 3272.66
PZ7 1‐Dec‐83 3272.57
PZ7 1‐Jan‐84 3273.06
PZ7 1‐Feb‐84 3273.39
PZ7 1‐Mar‐84 3272.59
PZ7 1‐Apr‐84 3270.83
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PZ7 1‐May‐84 3270.86
PZ7 1‐Jun‐84 3271.16
PZ7 1‐Jul‐84 3270.86
PZ7 1‐Aug‐84 3271.15
PZ7 1‐Sep‐84 3271.57
PZ7 1‐Oct‐84 3271.5
PZ7 1‐Nov‐84 3273.91
PZ7 1‐Dec‐84 3273.89
PZ7 1‐Jan‐85 3273.64
PZ7 1‐Feb‐85 3273.73
PZ7 1‐Mar‐85 3273.15
PZ7 1‐Apr‐85 3271.53
PZ7 1‐May‐85 3271.09
PZ7 1‐Jun‐85 3270.88
PZ7 1‐Jul‐85 3271.48
PZ7 1‐Aug‐85 3271.67
PZ7 1‐Sep‐85 3271.36
PZ7 1‐Oct‐85 3272.23
PZ7 1‐Dec‐85 3273.99
PZ7 3‐Jan‐86 3274.05
PZ7 6‐Feb‐86 3273.89
PZ7 10‐Mar‐86 3274.03
PZ7 11‐Apr‐86 3271.26
PZ7 1‐May‐86 3271.08
PZ7 5‐Jun‐86 3271.22
PZ7 3‐Jul‐86 3271.42
PZ7 8‐Aug‐86 3271.34
PZ7 8‐Sep‐86 3271.59
PZ7 10‐Oct‐86 3272.93
PZ7 10‐Nov‐86 3273.92
PZ7 8‐Dec‐86 3273.28
PZ7 8‐Jan‐87 3273.8
PZ7 2‐Feb‐87 3273.79
PZ7 3‐Mar‐87 3273.75
PZ7 7‐Apr‐87 3271.21
PZ7 5‐May‐87 3271.19
PZ7 4‐Jun‐87 3271.55
PZ7 9‐Jul‐87 3272.18
PZ7 6‐Aug‐87 3270.89
PZ7 3‐Sep‐87 3271.23
PZ7 5‐Oct‐87 3271.7
PZ7 3‐Nov‐87 3273.47
PZ7 8‐Dec‐87 3274.18
PZ7 2‐Mar‐88 3273.68
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PZ7 8‐Jun‐88 3271.07
PZ7 1‐Nov‐88 3273.38
PZ7 13‐Jan‐89 3273.51
PZ7 6‐Apr‐89 3273.81
PZ7 10‐Jul‐89 3271.47
PZ7 4‐Oct‐89 3272.17
PZ7 5‐Jan‐90 3274.05
PZ7 2‐Apr‐90 3271.61
PZ7 2‐Jul‐90 3271.92
PZ7 4‐Oct‐90 3271.86
PZ7 3‐Jan‐91 3273.99
PZ7 11‐Apr‐91 3271.81
PZ7 5‐Jul‐91 3271.93
PZ7 3‐Oct‐91 3271.01
PZ7 6‐Jan‐92 3274.21
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Well Sample Date Boron (mg/L) Chloride (mg/L)
Specific Conductance 



(μmhos/cm)
Sulfate (mg/L) Stratographic Unit



946 24-Aug-15 30.9 174 9400 7680 Other
947 24-Aug-15 17.8 101 3720 2330 Other
967P 25-Aug-15 21.1 145 12300 13000 Other
908A 18-Mar-15 2 78 3640 2020 Alluvium
909A 28-Aug-15 2.2 76 3330 1810 Alluvium
910A 10-Aug-15 1.9 57 3530 1800 Alluvium
913A 10-Aug-15 1.4 48 3380 1730 Alluvium
915A 03-Sep-15 2.3 75 5340 3270 Alluvium
916A 10-Aug-15 3.2 57 4810 2770 Alluvium
917A 03-Sep-15 0.8 44 2700 1350 Alluvium
918A 04-Nov-15 1.1 59 2730 1360 Alluvium
920A 16-Oct-15 19.8 173 9730 7360 Alluvium
921A 16-Oct-15 25 124 8810 7380 Alluvium
922A 06-Aug-15 27.1 125 9340 7660 Alluvium
923A 04-Nov-15 20.9 126 9140 7410 Alluvium
924A 06-Aug-15 16.8 131 10400 8330 Alluvium
935A 02-Sep-15 1.9 56 3960 2220 Alluvium
936A 02-Sep-15 1.7 58 3800 2000 Alluvium
937A 02-Sep-15 1.7 94 4750 2770 Alluvium
938A 10-Aug-15 1.1 55 3240 1620 Alluvium
939A 20-Mar-15 1.3 76 3560 1970 Alluvium
940A 03-Sep-15 1.1 58 3390 1820 Alluvium



941A-P 26-Aug-15 1.3 71 4890 2790 Alluvium
942A-P 26-Aug-15 2 84 5540 3330 Alluvium
943A 10-Aug-15 1.6 74 5090 2900 Alluvium
944A 10-Aug-15 1.1 34 4610 2490 Alluvium
945A 10-Aug-15 2.1 70 5310 3090 Alluvium
966A 06-Aug-15 37 131 10600 8490 Alluvium
977A 02-Sep-15 1.7 28 4940 3330 Alluvium
978S 02-Sep-15 1.2 24 4340 2660 Alluvium
985A 06-Aug-15 11.1 120 8790 6750 Alluvium
991A 10-Aug-15 1.4 25 3540 1720 Alluvium
994A 10-Aug-15 3.2 36 3760 2010 Alluvium
997A 10-Aug-15 10.1 73 5350 3430 Alluvium
998A 10-Aug-15 8.2 67 5260 3390 Alluvium
2001A 24-Aug-15 35.8 102 9700 8390 Alluvium
2002A 25-Aug-15 20 104 9660 8160 Alluvium
2013A 10-Aug-15 3.3 79 4340 2420 Alluvium
2014A 27-Aug-15 1.9 76 3610 1980 Alluvium
2015A 27-Aug-15 2.5 91 3830 2110 Alluvium
2016A 10-Aug-15 4 150 5640 3240 Alluvium
2017A 25-Aug-15 10.7 105 8390 6360 Alluvium
2020A 27-Aug-15 2.6 63 3920 2260 Alluvium
2028A 27-Aug-15 1.9 61 3710 2070 Alluvium
2035A 24-Aug-15 8.6 62 5040 3220 Alluvium
2038A 24-Aug-15 6.4 88 4770 2900 Alluvium
357A 03-Sep-15 0.5 16 2500 1200 Alluvium
360A 25-Aug-15 13.5 105 8700 6530 Alluvium
366S 02-Sep-15 5.8 104 7350 5220 Alluvium
377A 10-Aug-15 12.7 86 5750 3700 Alluvium
378A 06-Aug-15 27.3 141 8660 6840 Alluvium
382A 06-Aug-15 4.3 82 4280 2580 Alluvium



mg/L Milligrams per liter



μmhos/cm micro mhos per centimeter (measured in lab)



Grayed values exceed BSLs:  Boron 1.6 mg/L; Chloride 45 mg/L;  SC 4270 μmhos/cm; Sulfate 2600 mg/L



Table F-1
Groundwater Quality Data used to Create Alluvium Plume Maps











Well Sample Date Boron (mg/L) Chloride (mg/L)
Specific Conductance 



(μmhos/cm)
Sulfate (mg/L) Stratographic Unit



948M 16-Mar-15 0.5 8 1680 668 McKay
957M 04-Nov-15 1.5 30 4140 2970 McKay
121-2 01-Sep-15 1.1 20 2820 1720 McKay
926S 02-Sep-15 3 37 3840 2390 Overburden



389A-P 16-Mar-15 2 17 3340 1980 Overburden
374S 01-Sep-15 1.8 24 4800 3230 Rosebud/Clinker
979S 04-Nov-15 1.5 11 3880 2450 ShallowBedrock
900D 11-Mar-15 0.2 15 3550 1390 SubMcKay
901D 11-Mar-15 0.4 20 3300 1600 SubMcKay
902D 13-Mar-15 1.2 17 3670 1930 SubMcKay
903D 13-Mar-15 0.6 46 5000 3100 SubMcKay
904D 25-Aug-15 0.5 23 4270 2020 SubMcKay
905D 06-Aug-15 1.7 50 4950 3150 SubMcKay
906D 06-Aug-15 6.5 72 6260 4390 SubMcKay
907D 26-Aug-15 28.5 128 9220 6950 SubMcKay
911D 06-Aug-15 8.4 104 7990 5870 SubMcKay
912D 28-Aug-15 0.4 32 4880 2500 SubMcKay
914D 25-Mar-15 1.2 23 3680 1730 SubMcKay
919D 04-Nov-15 0.3 14 4400 2000 SubMcKay
927D 10-Aug-15 8.7 64 5950 3480 SubMcKay
928D 06-Aug-15 1.4 37 4020 2270 SubMcKay
929D 25-Aug-15 1 27 5560 3490 SubMcKay
932D 06-Aug-15 5.7 62 5260 3400 SubMcKay
933D 06-Aug-15 0.5 16 4870 2320 SubMcKay
934D 02-Mar-15 14.4 90 6570 4060 SubMcKay
949D 16-Mar-15 1.4 15 2940 1680 SubMcKay
950D 26-Mar-15 0.5 16 4120 1790 SubMcKay
951D 23-Mar-15 0.3 22 2770 932 SubMcKay
952D 15-May-15 1.2 22 3370 1690 SubMcKay
953D 25-Mar-15 0.4 20 4110 1730 SubMcKay
958D 06-Aug-15 1.1 15 3770 2170 SubMcKay
959D 12-Mar-15 0.3 10 2480 1180 SubMcKay
960D 10-Aug-15 12.8 76 6570 4390 SubMcKay
961D 10-Aug-15 9.3 81 6960 4490 SubMcKay
962D 06-Aug-15 13 62 6270 4420 SubMcKay
963D 06-Aug-15 9.5 81 6980 5060 SubMcKay
964D 26-Aug-15 3.1 44 5600 3140 SubMcKay
965D 31-Aug-15 16.2 145 9670 6920 SubMcKay
968D 10-Aug-15 9.8 63 5660 3620 SubMcKay
969D 06-Aug-15 1.8 32 4960 2790 SubMcKay
970D 06-Aug-15 0.8 16 4170 2120 SubMcKay
971D 25-Aug-15 0.6 15 4180 1920 SubMcKay
972D 17-Mar-15 0.7 41 4630 2350 SubMcKay
973D 25-Mar-15 0.7 19 3910 1700 SubMcKay
974D 12-Mar-15 0.4 11 2630 1170 SubMcKay
975D 12-Mar-15 1.6 18 3710 2010 SubMcKay
976D 10-Aug-15 17.7 50 6870 5000 SubMcKay
981D 03-Sep-15 0.6 24 4920 2380 SubMcKay
982D 28-Aug-15 1.6 67 6440 4210 SubMcKay
983D 26-Aug-15 0.9 33 4060 2280 SubMcKay
984D 14-Aug-15 1.2 37 4360 2450 SubMcKay
986D 26-Aug-15 0.6 19 4820 2220 SubMcKay



Table F-2
Groundwater Quality Data used to Create Bedrock Plume Maps











Well Sample Date Boron (mg/L) Chloride (mg/L)
Specific Conductance 



(μmhos/cm)
Sulfate (mg/L) Stratographic Unit



Table F-2
Groundwater Quality Data used to Create Bedrock Plume Maps



987D 14-Aug-15 0.7 24 5160 2430 SubMcKay
988D 06-Aug-15 7.6 77 5480 3660 SubMcKay
989D 06-Aug-15 17.9 128 7100 5140 SubMcKay
990D 01-Sep-15 1.2 32 4760 2200 SubMcKay
992D 28-Aug-15 1.2 32 3420 1730 SubMcKay
993D 10-Aug-15 1.3 24 4380 1960 SubMcKay



995DD 11-Nov-15 0.2 18 2500 912 SubMcKay
996D 31-Aug-15 0.3 22 3630 1470 SubMcKay
999D 28-Aug-15 1 37 3150 1590 SubMcKay



EAP-119 06-Aug-15 1.6 25 4520 2970 SubMcKay
EAP-205 06-Aug-15 16.1 108 7250 5610 SubMcKay
EAP-208 06-Aug-15 26.1 41 6520 4650 SubMcKay
EAP-411 31-Aug-15 0.3 27 4030 1540 SubMcKay
EAP-413 25-Aug-15 4.3 67 6280 4060 SubMcKay



PW-704D1 19-Sep-14 4.4 37 5380 2710 SubMcKay
PW-704D2 15-Sep-14 8.3 68 5670 3520 SubMcKay



PW-705 09-Dec-15 0.27 14 2710 1070 SubMcKay
PW-709 09-Dec-15 0.22 19 2930 1150 SubMcKay
PW-713 09-Dec-15 0.29 10 4570 1960 SubMcKay
PW-721 09-Dec-15 1.26 34 4010 2230 SubMcKay
PW-722 09-Dec-15 1.09 32 4210 2230 SubMcKay
PW-723 09-Dec-15 1.24 61 2920 1430 SubMcKay
PW-727 10-Dec-15 0.28 12 2760 1040 SubMcKay
PW-728 10-Dec-15 0.52 20 3640 1880 SubMcKay
PW-729 10-Dec-15 0.21 17 2770 1090 SubMcKay
PW-733 09-Dec-15 0.3 31 2370 1040 SubMcKay
2000D 10-Aug-15 2.7 46 4200 2600 SubMcKay
2003D 10-Aug-15 7.5 61 5170 3230 SubMcKay
2004D 26-Aug-15 2.4 44 4370 2740 SubMcKay
2005D 27-Aug-15 1 22 3280 1660 SubMcKay
2006D 27-Aug-15 1.3 79 2730 1280 SubMcKay
2007D 27-Aug-15 0.4 21 3600 1560 SubMcKay
2008D 10-Aug-15 2.8 46 4440 2770 SubMcKay
2009D 04-Nov-15 0.9 24 4120 2260 SubMcKay
2010D 01-Sep-15 0.8 23 3840 2120 SubMcKay
2011D 01-Sep-15 1 20 4020 2070 SubMcKay
2012D 26-Aug-15 2.2 34 3970 2200 SubMcKay
2018D 31-Aug-15 0.6 20 3630 1690 SubMcKay
2019D 06-Aug-15 9.6 79 5330 3720 SubMcKay
2021D 10-Aug-15 4.1 105 6780 4330 SubMcKay
2022D 01-Sep-15 0.3 33 5240 3320 SubMcKay
2023D 25-Aug-15 0.4 18 4720 2560 SubMcKay
2025D 25-Aug-15 0 U 4 957 90 SubMcKay
2026D 25-Aug-15 0.2 7 1870 419 SubMcKay
2027D 27-Aug-15 1 40 4070 2360 SubMcKay
2029D 26-Aug-15 0.6 15 3700 1700 SubMcKay
2031D 25-Aug-15 0.4 15 2900 1340 SubMcKay
2032D 25-Aug-15 0.3 30 4250 2630 SubMcKay
2033D 01-Sep-15 2.5 76 5370 3630 SubMcKay
2034D 24-Aug-15 0.7 26 3950 2040 SubMcKay
2036D 24-Aug-15 0.6 29 3920 1990 SubMcKay
2037D 24-Aug-15 2.9 30 4030 2130 SubMcKay











Well Sample Date Boron (mg/L) Chloride (mg/L)
Specific Conductance 



(μmhos/cm)
Sulfate (mg/L) Stratographic Unit



Table F-2
Groundwater Quality Data used to Create Bedrock Plume Maps



350D 01-Sep-15 1 28 3890 2120 SubMcKay
351D 01-Sep-15 0.7 21 4130 2180 SubMcKay
353T 31-Aug-15 0.5 21 3600 1460 SubMcKay
354D 04-Nov-15 0.1 8 1400 313 SubMcKay
355D 02-Sep-15 0.5 12 2640 1080 SubMcKay
358D 02-Sep-15 0.8 29 4960 2530 SubMcKay
359D 02-Sep-15 0.3 18 4540 1950 SubMcKay
361D 27-Aug-15 0.3 20 3360 1310 SubMcKay
362D 12-Nov-15 0.3 17 2500 818 SubMcKay
364D 02-Sep-15 0.6 14 2570 1360 SubMcKay
367D 01-Sep-15 0.9 46 5220 3680 SubMcKay
368D 25-Aug-15 22 52 7160 5610 SubMcKay
369D 06-Aug-15 4.9 22 3930 2510 SubMcKay
370D 28-Aug-15 0 U 2 677 28 SubMcKay
371D 24-Aug-15 3.4 20 4760 3050 SubMcKay
372D 04-Nov-15 0.8 28 3860 2290 SubMcKay
373D 24-Aug-15 2.1 10 1650 676 SubMcKay
375D 06-Aug-15 2.5 26 2970 1530 SubMcKay
376D 06-Aug-15 13.3 83 6320 4190 SubMcKay
379D 06-Aug-15 3 53 5070 3160 SubMcKay
380D 10-Aug-15 4.8 56 4610 2810 SubMcKay
383D 10-Aug-15 4.1 54 4430 2670 SubMcKay
384D 20-Mar-15 0.9 28 2960 1680 SubMcKay
385D 23-Mar-15 0.3 20 3880 1550 SubMcKay
386D 18-Mar-15 0.7 25 2730 1180 SubMcKay
387D 10-Mar-15 1.3 26 3660 1870 SubMcKay
388D 24-Mar-15 1 15 2960 1410 SubMcKay



2024D-2 06-Aug-15 16.8 61 6170 4240 SubMcKay
390D-P 16-Mar-15 1.1 14 3140 1580 SubMcKay
391D-P 12-Mar-15 2.3 5 1540 552 SubMcKay
392D 10-Mar-15 1.1 17 3380 1550 SubMcKay
393D 10-Aug-15 10.1 59 5530 3620 SubMcKay



394D-P 10-Mar-15 1.3 20 3440 1710 SubMcKay
395D 26-Aug-15 7.3 66 6380 4350 SubMcKay



396D-P 10-Mar-15 2.3 27 3960 2160 SubMcKay
397D 11-Mar-15 0.3 13 2640 1220 SubMcKay
398D 11-Mar-15 0.3 10 1940 671 SubMcKay
399D 11-Mar-15 0.4 7 1590 502 SubMcKay



mg/L Milligrams per liter



μmhos/cm micro mhos per centimeter (measured in lab)



Grayed values exceed BSLs:  Boron 1.3 mg/L; Chloride 24 mg/L;  SC 4470 μmhos/cm; Sulfate 2200 mg/L
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APPENDIX G
Summary of General Head Boundary Parameters 



Boundary "ID" Layer "ID" Layer
1 2 Layer 2
2 3 Layer 3



3 4 Layer 4



4 5 Layer 5



5 6 Layer 6



Note: Reach 27 and 28 include Boundary areas 6 7 Layer 7



         2, 4, 8, and 9 in layers 7 and 8 7 8 Layer 8



8



9



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
21 45 2 22 3120 31.042 30.00 94 908 10
22 44 2 22 3120 45.230 30.00 121 803 10



23 42 2 22 3120 70.763 30.00 147 623 10
23 43 2 22 3120 19.422 30.00 45 695 10



24 40 2 22 3120 91.052 30.00 138 455 10
24 41 2 22 3120 36.183 30.00 63 522 10



25 39 2 22 3120 64.836 30.00 76 352 10



26 38 2 22 3120 24.074 2.95 42 309 60



27 37 2 22 3120 105.437 6.60 95 357 60



28 36 2 22 3120 89.812 6.27 99 415 60



29 35 2 22 3120 62.787 4.76 104 473 60



30 34 2 22 3120 34.235 2.78 109 531 60



31 33 2 22 3120 30.488 2.67 112 588 60



32 32 2 22 3120 35.551 3.39 113 647 60



33 31 2 22 3120 37.161 3.87 113 705 60



34 30 2 22 3120 34.449 3.88 113 763 60



35 29 2 22 3120 32.580 3.95 113 821 60



36 28 2 22 3120 32.200 4.18 113 879 60



37 27 2 22 3120 25.661 3.86 104 939 60



38 26 2 22 3120 6.226 1.90 54 989 60



17 250 2 42 3220 0.739 5.00 133 900 1



18 251 2 42 3220 0.728 5.00 131 900 1



18 252 2 42 3220 0.578 5.00 104 900 1



19 252 2 42 3220 0.128 5.00 23 900 1



19 253 2 42 3220 0.672 5.00 121 900 1



19 254 2 42 3220 0.444 5.00 80 900 1



38 268 2 52 3206 57.575 6.00 87 544 60



39 268 2 52 3206 80.653 4.59 100 569 100



40 268 2 52 3206 92.035 5.70 100 619 100



41 268 2 52 3206 106.040 7.10 100 670 100
42 268 2 52 3206 105.243 7.58 100 720 100
43 268 2 52 3206 100.534 7.74 100 770 100
44 268 2 52 3206 11.117 8.87 10 798 100



Boundary
Southwest Boundary



North Boundary (Middle, along EFAC)
Northwest Boundary



East Boundary



Southeast Boundary (along EFAC)



Southeast Boundary (along Surge Pond)



Southeast Boundary (Middle)



North Boundary



Northeast Boundary



"Reach 34 - Represents Northwest Boundary, Layer 4"
Example:



Second Number Represents Layer
First Number Represents Boundary



Reach Number Representation
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
45 268 2 52 3206 74.286 10.40 100 1400 100
46 268 2 52 3206 77.143 10.80 100 1400 100
47 268 2 52 3206 76.241 10.67 100 1400 100



48 268 2 52 3206 68.230 9.55 100 1400 100



49 268 2 52 3206 37.323 7.36 71 1400 100



50 268 2 52 3206 27.041 5.33 71 1400 100



51 268 2 52 3206 16.508 3.73 62 1400 100



21 45 3 23 3120 31.042 30.00 94 908 10



22 44 3 23 3120 45.230 30.00 121 803 10



23 42 3 23 3120 70.763 30.00 147 623 10



23 43 3 23 3120 19.422 30.00 45 695 10



24 40 3 23 3120 91.052 30.00 138 455 10



24 41 3 23 3120 36.183 30.00 63 522 10



25 39 3 23 3120 64.836 30.00 76 352 10



26 38 3 23 3120 95.206 11.66 42 309 60



27 37 3 23 3120 136.788 8.56 95 357 60



28 36 3 23 3120 138.335 9.66 99 415 60



29 35 3 23 3120 149.430 11.33 104 473 60



30 34 3 23 3120 161.241 13.10 109 531 60



31 33 3 23 3120 130.398 11.40 112 588 60



32 32 3 23 3120 87.079 8.31 113 647 60



33 31 3 23 3120 75.211 7.82 113 705 60



34 30 3 23 3120 72.510 8.16 113 763 60



35 29 3 23 3120 67.888 8.22 113 821 60



36 28 3 23 3120 62.504 8.11 113 879 60



37 27 3 23 3120 45.121 6.79 104 939 60



38 26 3 23 3120 14.688 4.48 54 989 60



168 24 3 33 3190 0.305 6.73 76 1676 1



169 24 3 33 3190 0.423 6.40 107 1619 1



170 24 3 33 3190 0.391 6.23 98 1558 1



170 25 3 33 3190 0.079 6.35 19 1519 1



171 25 3 33 3190 0.359 5.08 105 1486 1



172 25 3 33 3190 0.449 4.16 152 1409 1



173 26 3 33 3190 0.379 4.05 121 1293 1



174 26 3 33 3190 0.311 3.74 102 1224 1



175 26 3 33 3190 0.338 3.39 116 1161 1



176 27 3 33 3190 0.306 2.87 115 1078 1



177 27 3 33 3190 0.240 2.23 109 1016 1



177 28 3 33 3190 0.003 2.56 1 979 1



178 28 3 33 3190 0.266 2.32 109 951 1
179 28 3 33 3190 0.218 1.79 107 876 1
179 29 3 33 3190 0.030 1.83 14 840 1
180 29 3 33 3190 0.276 1.88 117 797 1
181 29 3 33 3190 0.287 1.82 115 729 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
181 30 3 33 3190 0.060 2.94 14 687 1
182 30 3 33 3190 0.614 3.33 119 646 1
183 30 3 33 3190 0.470 2.31 117 574 1



183 31 3 33 3190 0.015 3.88 2 535 1



184 31 3 33 3190 1.183 4.16 139 489 1



184 32 3 33 3190 1.745 4.33 3 447 60



185 32 3 33 3190 1.081 4.19 108 419 1



186 32 3 33 3190 1.385 3.90 124 349 1



186 33 3 33 3190 0.091 5.44 5 300 1



187 33 3 33 3190 2.091 4.93 113 266 1



188 33 3 33 3190 0.838 4.24 45 228 1



189 34 3 33 3190 88.596 4.16 71 200 60



189 35 3 33 3190 121.156 4.04 100 200 60



189 36 3 33 3190 105.586 3.52 100 200 60



189 37 3 33 3190 79.047 2.63 100 200 60



189 38 3 33 3190 36.333 1.21 100 200 60



189 39 3 33 3190 30.300 1.00 101 200 60



189 40 3 33 3190 30.000 1.00 100 200 60



189 41 3 33 3190 30.000 1.00 100 200 60



189 42 3 33 3190 8.400 1.00 28 200 60



17 250 3 43 3220 0.472 4.84 114 1170 1



18 251 3 43 3220 0.230 4.81 56 1170 1



18 252 3 43 3220 0.524 4.75 129 1170 1



19 253 3 43 3220 0.407 6.26 76 1170 1



19 254 3 43 3220 0.755 6.90 128 1170 1



20 255 3 43 3220 1.128 14.04 94 1170 1



20 256 3 43 3220 0.063 12.29 6 1170 1



34 267 3 43 3220 1.195 10.45 103 900 1



35 267 3 43 3220 1.606 11.29 128 900 1



36 267 3 43 3220 1.622 11.32 129 900 1



37 267 3 43 3220 0.636 10.59 54 900 1



37 268 3 43 3220 1.502 10.73 126 900 1



38 268 3 53 3206 1.408 11.40 66 535 1



39 268 3 53 3206 114.205 6.40 100 560 100



40 268 3 53 3206 91.483 5.60 100 612 100



41 268 3 53 3206 106.947 7.10 100 664 100



42 268 3 53 3206 106.201 7.60 100 716 100



43 268 3 53 3206 108.162 8.30 100 767 100



44 268 3 53 3206 15.993 9.80 13 797 100



45 268 3 53 3206 72.057 10.40 97 1400 100
46 268 3 53 3206 76.429 10.70 100 1400 100
47 268 3 53 3206 81.429 11.40 100 1400 100
48 268 3 53 3206 76.429 10.70 100 1400 100
49 268 3 53 3206 44.121 8.70 71 1400 100
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
50 268 3 53 3206 33.979 6.70 71 1400 100
51 268 3 53 3206 25.271 5.80 61 1400 100
163 263 4 14 3310 8.942 27.20 88 1071 4



163 264 4 14 3310 17.203 27.40 225 1433 4



163 265 4 14 3310 4.050 27.60 300 2044 1



163 266 4 14 3310 2.691 27.80 261 2697 1



164 262 4 14 3310 27.666 26.90 82 319 4



164 263 4 14 3310 33.234 27.00 232 754 4



165 261 4 14 3310 42.720 26.70 40 100 4



165 262 4 14 3310 35.376 26.80 33 100 4



166 260 4 14 3310 118.776 29.40 101 100 4



166 261 4 14 3310 221.540 26.50 209 100 4



167 260 4 14 3310 129.200 32.30 100 100 4



168 260 4 14 3310 144.400 36.10 100 100 4



169 260 4 14 3310 40.000 40.00 100 100 1



170 260 4 14 3310 43.800 43.80 100 100 1



171 260 4 14 3310 47.600 47.60 100 100 1



172 260 4 14 3310 51.400 51.40 100 100 1



173 260 4 14 3310 71.760 55.20 130 100 1



174 259 4 14 3310 80.640 63.00 128 100 1



174 260 4 14 3310 27.140 59.00 46 100 1



175 259 4 14 3310 66.800 66.80 100 100 1



176 259 4 14 3310 70.600 70.60 100 100 1



177 259 4 14 3310 74.400 74.40 100 100 1



178 259 4 14 3310 78.200 78.20 100 100 1



179 259 4 14 3310 82.000 82.00 100 100 1



180 259 4 14 3310 83.780 83.78 100 100 1



181 258 4 14 3310 101.922 83.54 122 100 1



181 259 4 14 3310 40.958 83.59 49 100 1



182 258 4 14 3310 83.451 83.45 100 100 1



183 258 4 14 3310 83.258 83.26 100 100 1



184 258 4 14 3310 83.165 83.16 100 100 1



185 258 4 14 3310 83.903 83.07 101 100 1



186 258 4 14 3310 82.983 82.98 100 100 1



187 258 4 14 3310 82.998 83.00 100 100 1



188 258 4 14 3310 82.917 82.92 100 100 1



189 164 4 14 3302.030495 6.036 50.30 12 100 1



189 165 4 14 3302.059903 12.650 50.60 25 100 1



189 166 4 14 3302.118719 12.675 50.70 25 100 1



189 167 4 14 3302.177534 12.725 50.90 25 100 1
189 168 4 14 3302.23635 12.800 51.20 25 100 1
189 169 4 14 3302.295166 12.825 51.30 25 100 1
189 170 4 14 3302.353981 12.875 51.50 25 100 1
189 171 4 14 3302.412797 12.950 51.80 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 172 4 14 3302.471613 13.000 52.00 25 100 1
189 173 4 14 3302.530428 13.050 52.20 25 100 1
189 174 4 14 3302.589244 13.125 52.50 25 100 1



189 175 4 14 3302.64806 13.175 52.70 25 100 1



189 176 4 14 3302.706875 13.225 52.90 25 100 1



189 177 4 14 3302.765691 13.300 53.20 25 100 1



189 178 4 14 3302.824507 13.350 53.40 25 100 1



189 179 4 14 3302.883322 13.400 53.60 25 100 1



189 180 4 14 3302.942138 13.500 54.00 25 100 1



189 181 4 14 3303.000954 13.575 54.30 25 100 1



189 182 4 14 3303.059769 13.625 54.50 25 100 1



189 183 4 14 3303.118585 13.725 54.90 25 100 1



189 184 4 14 3303.177401 14.326 55.10 26 100 1



189 185 4 14 3303.236217 13.850 55.40 25 100 1



189 186 4 14 3303.295032 13.950 55.80 25 100 1



189 187 4 14 3303.353848 14.000 56.00 25 100 1



189 188 4 14 3303.412664 14.075 56.30 25 100 1



189 189 4 14 3303.471479 14.175 56.70 25 100 1



189 190 4 14 3303.530295 14.250 57.00 25 100 1



189 191 4 14 3303.589111 14.325 57.30 25 100 1



189 192 4 14 3303.647926 14.375 57.50 25 100 1



189 193 4 14 3303.706742 14.475 57.90 25 100 1



189 194 4 14 3303.765558 14.550 58.20 25 100 1



189 195 4 14 3303.824373 14.625 58.50 25 100 1



189 196 4 14 3303.883189 14.725 58.90 25 100 1



189 197 4 14 3303.942005 14.825 59.30 25 100 1



189 198 4 14 3304.00082 14.900 59.60 25 100 1



189 199 4 14 3304.059636 15.000 60.00 25 100 1



189 200 4 14 3304.118452 15.075 60.30 25 100 1



189 201 4 14 3304.177267 15.150 60.60 25 100 1



189 202 4 14 3304.236083 15.250 61.00 25 100 1



189 203 4 14 3304.294899 15.325 61.30 25 100 1



189 204 4 14 3304.353715 15.400 61.60 25 100 1



189 205 4 14 3304.41253 15.525 62.10 25 100 1



189 206 4 14 3304.471346 15.600 62.40 25 100 1



189 207 4 14 3304.530162 15.675 62.70 25 100 1



189 208 4 14 3304.588977 15.800 63.20 25 100 1



189 209 4 14 3304.647793 15.875 63.50 25 100 1



189 210 4 14 3304.706609 15.950 63.80 25 100 1



189 211 4 14 3304.765424 16.075 64.30 25 100 1
189 212 4 14 3304.82424 16.150 64.60 25 100 1
189 213 4 14 3304.883056 16.250 65.00 25 100 1
189 214 4 14 3304.941871 16.375 65.50 25 100 1
189 215 4 14 3305.443575 0.659 65.90 1 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 216 4 14 3305.443575 0.662 66.20 1 100 1
189 217 4 14 3305.443575 0.667 66.70 1 100 1
189 218 4 14 3305.476539 16.750 67.00 25 100 1



189 219 4 14 3305.539431 16.850 67.40 25 100 1



189 220 4 14 3305.602323 16.975 67.90 25 100 1



189 221 4 14 3305.665215 17.075 68.30 25 100 1



189 222 4 14 3305.728107 17.175 68.70 25 100 1



189 223 4 14 3305.790999 17.300 69.20 25 100 1



189 224 4 14 3305.853892 17.375 69.50 25 100 1



189 225 4 14 3305.916784 17.475 69.90 25 100 1



189 226 4 14 3305.979676 17.600 70.40 25 100 1



189 227 4 14 3306.042568 17.700 70.80 25 100 1



189 228 4 14 3306.10546 17.800 71.20 25 100 1



189 229 4 14 3306.168352 17.875 71.50 25 100 1



189 230 4 14 3306.231244 18.050 72.20 25 100 1



189 231 4 14 3306.294136 18.150 72.60 25 100 1



189 232 4 14 3306.357028 18.250 73.00 25 100 1



189 233 4 14 3306.41992 18.375 73.50 25 100 1



189 234 4 14 3306.482812 18.475 73.90 25 100 1



189 235 4 14 3306.545704 18.575 74.30 25 100 1



189 236 4 14 3306.608596 18.725 74.90 25 100 1



189 237 4 14 3306.671488 18.825 75.30 25 100 1



189 238 4 14 3306.73438 18.950 75.80 25 100 1



189 239 4 14 3306.797272 19.100 76.40 25 100 1



189 240 4 14 3306.860164 19.200 76.80 25 100 1



189 241 4 14 3306.923056 19.300 77.20 25 100 1



189 242 4 14 3307.001671 29.602 77.90 38 100 1



189 243 4 14 3307.119593 44.184 78.90 56 100 1



189 244 4 14 3307.296383 67.284 80.10 84 100 1



189 245 4 14 3307.528203 80.365 80.37 100 100 1



189 246 4 14 3307.779771 80.641 80.64 100 100 1



189 247 4 14 3308.031339 80.907 80.91 100 100 1



189 248 4 14 3308.282907 81.169 81.17 100 100 1



189 249 4 14 3308.534475 81.427 81.43 100 100 1



189 250 4 14 3308.786043 81.679 81.68 100 100 1



189 251 4 14 3309.037611 81.928 81.93 100 100 1



189 252 4 14 3309.289179 82.168 82.17 100 100 1



189 253 4 14 3309.540747 82.394 82.39 100 100 1



189 254 4 14 3309.792315 82.588 82.59 100 100 1



189 255 4 14 3309.95905 27.292 82.70 33 100 1
189 256 4 14 3310 72.891 82.83 88 100 1
189 257 4 14 3310 82.900 82.90 100 100 1
189 258 4 14 3310 60.541 82.93 73 100 1
18 52 4 24 3130.345437 4.559 17.94 124 488 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
18 53 4 24 3131.943174 2.368 15.12 64 409 1
19 50 4 24 3126.664025 3.010 17.09 118 670 1
19 51 4 24 3128.176181 1.347 17.43 46 595 1



20 47 4 24 3121.892025 2.262 15.18 135 906 1



20 48 4 24 3123.288437 1.284 15.14 71 837 1



21 45 4 24 3120 31.042 30.00 94 908 10



21 46 4 24 3120.036685 0.073 14.63 5 998 1



22 44 4 24 3120 45.230 30.00 121 803 10



23 42 4 24 3120 70.763 30.00 147 623 10



23 43 4 24 3120 19.422 30.00 45 695 10



24 40 4 24 3120 91.052 30.00 138 455 10



24 41 4 24 3120 36.183 30.00 63 522 10



25 39 4 24 3120 64.836 30.00 76 352 10



26 38 4 24 3120 48.633 5.96 42 309 60



27 37 4 24 3120 104.996 6.57 95 357 60



28 36 4 24 3120 98.566 6.89 99 415 60



29 35 4 24 3120 94.591 7.17 104 473 60



30 34 4 24 3120 90.808 7.38 109 531 60



31 33 4 24 3120 67.355 5.89 112 588 60



32 32 4 24 3120 45.524 4.34 113 647 60



33 31 4 24 3120 44.370 4.61 113 705 60



34 30 4 24 3120 42.270 4.76 113 763 60



35 29 4 24 3120 40.444 4.90 113 821 60



36 28 4 24 3120 41.880 5.43 113 879 60



37 27 4 24 3120 42.880 6.45 104 939 60



38 26 4 24 3120 13.436 4.10 54 989 60



39 25 4 24 3120.889895 184.879 30.00 108 1052 60



40 24 4 24 3123.573528 240.598 30.00 121 905 60



41 23 4 24 3127.090337 320.358 30.00 127 714 60



42 23 4 24 3128.747108 190.604 30.00 66 623 60



43 22 4 24 3131.113387 546.204 30.00 150 494 60



96 2 4 34 3180 0.563 39.19 23 1600 1



97 2 4 34 3180 0.595 38.07 25 1600 1



98 2 4 34 3180 0.595 36.62 26 1600 1



99 2 4 34 3180 0.566 36.21 25 1600 1



100 2 4 34 3180 0.558 35.68 25 1600 1



101 2 4 34 3180 0.557 35.68 25 1600 1



102 2 4 34 3180 0.557 35.67 25 1600 1



103 2 4 34 3180 0.557 35.66 25 1600 1



104 2 4 34 3180 0.549 35.13 25 1600 1
105 2 4 34 3180 0.549 35.14 25 1600 1
106 2 4 34 3180 0.835 35.14 38 1600 1
108 3 4 34 3180 1.071 34.98 49 1600 1
109 3 4 34 3180 0.547 34.99 25 1600 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
110 3 4 34 3180 0.547 35.01 25 1600 1
111 3 4 34 3180 0.547 35.02 25 1600 1
112 3 4 34 3180 0.876 35.03 40 1600 1



113 3 4 34 3180 1.424 35.05 65 1600 1



114 3 4 34 3180 2.236 35.08 102 1600 1



115 4 4 34 3180 2.379 35.25 108 1600 1



116 4 4 34 3180 2.963 35.38 134 1600 1



116 5 4 34 3180 0.970 35.27 44 1600 1



117 5 4 34 3180 2.259 35.44 102 1600 1



118 5 4 34 3180 2.283 35.81 102 1600 1



119 5 4 34 3180 2.395 35.48 108 1600 1



120 6 4 34 3180 0.967 34.37 45 1600 1



121 6 4 34 3180 2.061 32.97 100 1600 1



122 6 4 34 3180 2.639 29.32 144 1600 1



123 7 4 34 3180 2.018 29.36 110 1600 1



124 7 4 34 3180 2.144 27.44 125 1600 1



125 8 4 34 3180 1.602 24.89 103 1600 1



126 8 4 34 3180 1.522 24.35 100 1600 1



127 8 4 34 3180 2.161 24.35 142 1600 1



128 9 4 34 3180 1.718 22.53 122 1600 1



129 9 4 34 3180 1.387 22.19 100 1600 1



130 9 4 34 3180 1.826 22.13 132 1600 1



131 10 4 34 3180 1.195 21.01 91 1600 1



132 10 4 34 3180 1.589 17.91 142 1600 1



133 11 4 34 3180 0.918 16.70 88 1600 1



134 11 4 34 3180 0.997 15.64 102 1600 1



135 11 4 34 3180 1.163 13.99 133 1600 1



136 12 4 34 3180 1.000 14.04 114 1600 1



137 12 4 34 3180 0.901 14.41 100 1600 1



138 12 4 34 3180 1.548 14.74 168 1600 1



138 13 4 34 3180 0.009 14.79 1 1600 1



139 13 4 34 3180 1.189 15.47 123 1600 1



140 13 4 34 3180 1.411 15.68 144 1600 1



140 14 4 34 3180 0.039 15.72 4 1600 1



141 14 4 34 3180 1.282 16.02 128 1600 1



142 14 4 34 3180 0.861 17.00 81 1600 1



143 14 4 34 3180 1.160 18.33 100 1580 1



144 15 4 34 3180 1.405 19.79 108 1522 1



145 15 4 34 3180 1.417 20.01 104 1469 1



146 15 4 34 3180 1.595 21.09 107 1415 1
147 16 4 34 3180 0.759 21.29 48 1347 1
148 16 4 34 3180 2.821 21.13 173 1295 1
149 17 4 34 3180 2.500 21.41 142 1216 1
150 17 4 34 3180 1.839 21.27 100 1156 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
151 17 4 34 3180 2.558 21.20 133 1102 1
152 18 4 34 3180 2.164 21.65 103 1030 1
153 18 4 34 3180 2.280 21.67 103 979 1



154 18 4 34 3180 2.698 21.80 115 929 1



154 19 4 34 3180 0.690 21.98 28 891 1



155 19 4 34 3180 3.336 22.22 128 852 1



156 19 4 34 3180 3.344 22.16 120 795 1



157 20 4 34 3180 3.207 22.70 102 722 1



158 20 4 34 3180 3.391 22.96 100 677 1



159 20 4 34 3180 4.650 23.14 126 627 1



160 21 4 34 3180 3.513 23.62 82 551 1



161 21 4 34 3180 4.763 23.90 101 507 1



162 21 4 34 3180 6.810 22.27 138 451 1



163 22 4 34 3180 5.370 20.71 100 386 1



164 22 4 34 3180 8.481 16.71 164 323 1



164 23 4 34 3180 3.535 10.96 82 254 1



165 23 4 34 3180 3.544 7.61 100 215 1



166 23 4 34 3180 4.341 7.22 100 166 1



167 23 4 34 3180 4.541 7.42 87 142 1



168 24 4 34 3190 0.336 7.40 76 1676 1



169 24 4 34 3190 0.518 7.84 107 1619 1



170 24 4 34 3190 0.516 8.20 98 1558 1



170 25 4 34 3190 0.101 8.07 19 1519 1



171 25 4 34 3190 0.585 8.28 105 1486 1



172 25 4 34 3190 0.881 8.17 152 1409 1



173 26 4 34 3190 0.716 7.65 121 1293 1



174 26 4 34 3190 0.576 6.92 102 1224 1



175 26 4 34 3190 0.689 6.89 116 1161 1



176 27 4 34 3190 0.740 6.93 115 1078 1



177 27 4 34 3190 0.778 7.25 109 1016 1



177 28 4 34 3190 0.007 6.60 1 979 1



178 28 4 34 3190 0.825 7.20 109 951 1



179 28 4 34 3190 0.977 8.00 107 876 1



179 29 4 34 3190 7.738 7.74 14 840 60



180 29 4 34 3190 1.177 8.02 117 797 1



181 29 4 34 3190 1.340 8.49 115 729 1



181 30 4 34 3190 8.873 7.25 14 687 60



182 30 4 34 3190 1.340 7.28 119 646 1



183 30 4 34 3190 1.780 8.74 117 574 1



183 31 4 34 3190 1.592 7.10 2 535 60
184 31 4 34 3190 2.049 7.21 139 489 1
184 32 4 34 3190 2.837 7.05 3 447 60
185 32 4 34 3190 116.968 7.56 108 419 60
186 32 4 34 3190 3.039 8.56 124 349 1



Page 9 of 74











APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
186 33 4 34 3190 7.063 7.07 5 300 60
187 33 4 34 3190 208.037 8.17 113 266 60
188 33 4 34 3190 1.792 9.08 45 228 1



189 34 4 34 3190 201.570 9.46 71 200 60



189 35 4 34 3190 287.062 9.57 100 200 60



189 36 4 34 3190 307.170 10.24 100 200 60



189 37 4 34 3190 312.000 10.40 100 200 60



189 38 4 34 3190 363.000 12.10 100 200 60



189 39 4 34 3190 363.036 11.98 101 200 60



189 40 4 34 3190 285.441 9.51 100 200 60



189 41 4 34 3190 193.770 6.46 100 200 60



189 42 4 34 3190 28.500 3.39 28 200 60



4 169 4 44 3220 1.656 62.11 24 900 1



4 170 4 44 3220 2.220 62.43 32 900 1



4 171 4 44 3220 2.226 62.61 32 900 1



4 172 4 44 3220 2.227 62.65 32 900 1



5 175 4 44 3220 0.276 62.15 4 900 1



5 176 4 44 3220 2.208 62.11 32 900 1



5 177 4 44 3220 2.199 61.85 32 900 1



5 178 4 44 3220 2.113 61.35 31 900 1



5 179 4 44 3220 2.119 59.60 32 900 1



5 180 4 44 3220 2.122 59.68 32 900 1



6 183 4 44 3220 0.837 53.79 14 900 1



6 184 4 44 3220 1.925 54.13 32 900 1



6 185 4 44 3220 1.872 52.66 32 900 1



6 186 4 44 3220 1.752 50.85 31 900 1



6 187 4 44 3220 1.739 48.91 32 900 1



6 188 4 44 3220 1.677 47.18 32 900 1



7 191 4 44 3220 1.210 43.55 25 900 1



7 192 4 44 3220 1.548 43.53 32 900 1



7 193 4 44 3220 1.557 43.79 32 900 1



7 194 4 44 3220 1.565 44.02 32 900 1



7 195 4 44 3220 1.521 44.17 31 900 1



7 196 4 44 3220 1.573 44.25 32 900 1



8 198 4 44 3220 0.245 44.02 5 900 1



8 199 4 44 3220 1.529 44.39 31 900 1



8 200 4 44 3220 1.589 44.69 32 900 1



8 201 4 44 3220 1.598 44.94 32 900 1



8 202 4 44 3220 1.605 45.13 32 900 1



8 203 4 44 3220 1.559 45.26 31 900 1
8 204 4 44 3220 1.611 45.32 32 900 1
9 206 4 44 3220 0.799 44.93 16 900 1
9 207 4 44 3220 1.558 45.23 31 900 1
9 208 4 44 3220 1.617 45.47 32 900 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
9 209 4 44 3220 1.623 45.65 32 900 1
9 210 4 44 3220 1.628 45.77 32 900 1
9 211 4 44 3220 1.579 45.84 31 900 1



10 214 4 44 3220 1.374 45.79 27 900 1



10 215 4 44 3220 1.638 46.07 32 900 1



10 216 4 44 3220 1.595 46.29 31 900 1



10 217 4 44 3220 1.652 46.47 32 900 1



10 218 4 44 3220 1.657 46.59 32 900 1



10 219 4 44 3220 1.660 46.68 32 900 1



11 221 4 44 3220 0.309 46.37 6 900 1



11 222 4 44 3220 1.660 46.68 32 900 1



11 223 4 44 3220 1.669 46.94 32 900 1



11 224 4 44 3220 1.624 47.15 31 900 1



11 225 4 44 3220 1.682 47.32 32 900 1



11 226 4 44 3220 1.686 47.43 32 900 1



11 227 4 44 3220 1.688 47.49 32 900 1



12 229 4 44 3220 0.840 47.24 16 900 1



12 230 4 44 3220 1.732 48.72 32 900 1



12 231 4 44 3220 1.826 51.36 32 900 1



12 232 4 44 3220 1.819 52.80 31 900 1



12 233 4 44 3220 1.932 54.33 32 900 1



12 234 4 44 3220 1.982 55.74 32 900 1



12 235 4 44 3220 1.987 55.89 32 900 1



13 237 4 44 3220 1.663 55.43 27 900 1



13 238 4 44 3220 1.979 55.67 32 900 1



13 239 4 44 3220 1.986 55.86 32 900 1



13 240 4 44 3220 1.991 56.01 32 900 1



13 241 4 44 3220 1.933 56.12 31 900 1



13 242 4 44 3220 2.998 56.21 48 900 1



14 243 4 44 3220 2.086 55.63 30 800 1



14 244 4 44 3220 7.600 56.30 108 800 1



14 245 4 44 3220 7.444 56.71 105 800 1



15 246 4 44 3220 6.095 56.15 127 1170 1



16 247 4 44 3220 1.500 53.17 33 1170 1



16 248 4 44 3220 5.589 51.49 127 1170 1



17 249 4 44 3220 1.716 46.70 43 1170 1



17 250 4 44 3220 3.877 35.72 127 1170 1



18 251 4 44 3220 1.281 27.76 54 1170 1



18 252 4 44 3220 3.085 28.42 127 1170 1



19 253 4 44 3220 1.688 30.38 65 1170 1
19 254 4 44 3220 3.328 30.66 127 1170 1
20 255 4 44 3220 2.588 39.84 76 1170 1
20 256 4 44 3220 4.497 41.43 127 1170 1
21 257 4 44 3220 3.417 45.95 87 1170 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
21 258 4 44 3220 5.177 47.69 127 1170 1
22 259 4 44 3220 4.021 52.11 98 1270 1
22 260 4 44 3220 8.471 52.22 146 900 1



23 260 4 44 3220 2.564 51.28 45 900 1



23 261 4 44 3220 11.295 51.34 198 900 1



24 261 4 44 3220 9.642 50.45 172 900 1



25 262 4 44 3220 13.317 49.73 241 900 1



26 262 4 44 3220 0.113 48.48 21 900 0.1



26 263 4 44 3220 9.038 49.30 165 900 1



27 264 4 44 3220 4.303 48.41 80 900 1



28 264 4 44 3220 9.435 46.65 182 900 1



29 265 4 44 3220 8.144 43.37 169 900 1



30 265 4 44 3220 5.603 42.03 120 900 1



31 265 4 44 3220 0.533 39.63 121 900 0.1



32 266 4 44 3220 6.580 35.68 166 900 1



33 266 4 44 3220 6.056 31.69 172 900 1



34 267 4 44 3220 5.727 30.32 170 900 1



35 267 4 44 3220 3.721 28.87 116 900 1



36 267 4 44 3220 3.404 27.35 112 900 1



37 268 4 44 3220 4.496 27.34 148 900 1



38 268 4 44 3220 2.760 25.35 98 900 1



39 268 4 54 3206 2.069 23.30 47 529 1



40 268 4 54 3206 3.943 22.10 100 561 1



41 268 4 54 3206 3.048 18.80 101 623 1



42 268 4 54 3206 2.554 17.50 100 685 1



43 268 4 54 3206 2.148 15.90 101 748 1



44 268 4 54 3206 0.538 12.50 34 789 1



45 268 4 54 3196 0.510 8.70 82 1400 1



46 268 4 54 3196 0.521 7.30 100 1400 1



47 268 4 54 3196 0.536 7.50 100 1400 1



48 268 4 54 3196 3.143 8.80 100 1400 5



49 268 4 54 3196 3.170 12.50 71 1400 5



50 268 4 54 3196 4.108 16.20 71 1400 5



51 268 4 54 3196 0.801 18.70 12 1400 5



175 264 5 15 3280 4.795 91.09 72 1368 1



175 265 5 15 3280 19.308 90.45 301 1410 1



175 266 5 15 3280 15.358 88.99 254 1472 1



176 264 5 15 3280 10.827 90.99 160 1345 1



177 264 5 15 3280 3.576 90.70 52 1319 1



178 263 5 15 3280 6.516 90.75 91 1267 1
179 262 5 15 3280 9.676 90.57 130 1217 1
180 260 5 15 3280 3.495 90.30 44 1137 1
180 261 5 15 3280 11.851 90.40 152 1159 1
181 260 5 15 3280 10.155 90.21 126 1119 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
182 260 5 15 3280 6.840 90.18 83 1094 1
183 259 5 15 3280 9.046 90.15 106 1056 1
184 259 5 15 3280 5.129 90.09 59 1036 1



185 258 5 15 3280 9.008 90.10 100 1000 1



186 258 5 15 3280 9.213 90.10 100 978 1



187 258 5 15 3280 9.418 90.00 100 956 1



188 258 5 15 3280 9.643 90.00 100 933 1



189 34 5 15 3185 333.499 33.32 91 100 11



189 35 5 15 3185 366.649 33.33 100 100 11



189 36 5 15 3185 365.439 33.22 100 100 11



189 37 5 15 3185 374.000 34.00 100 100 11



189 38 5 15 3185 371.846 33.80 100 100 11



189 39 5 15 3185 387.281 35.21 100 100 11



189 40 5 15 3185 415.800 37.80 100 100 11



189 41 5 15 3185 451.000 41.00 100 100 11



189 42 5 15 3185 469.480 44.00 97 100 11



189 43 5 15 3185.137845 430.891 48.36 81 100 11



189 44 5 15 3185.447613 534.499 48.59 100 100 11



189 45 5 15 3185.791459 537.356 48.85 100 100 11



189 46 5 15 3186.135305 540.187 49.11 100 100 11



189 47 5 15 3186.479152 542.671 49.33 100 100 11



189 48 5 15 3186.822998 544.680 49.52 100 100 11



189 49 5 15 3187.166844 50.081 50.08 100 100 1



189 50 5 15 3187.510691 51.051 51.05 100 100 1



189 51 5 15 3187.854537 52.052 52.05 100 100 1



189 52 5 15 3188.198383 52.770 52.77 100 100 1



189 53 5 15 3188.370307 50.507 53.16 95 100 1



189 54 5 15 3188.733675 53.840 53.84 100 100 1



189 55 5 15 3189.317216 31.820 54.86 58 100 1



189 56 5 15 3190.228379 52.706 52.71 100 100 1



189 57 5 15 3192.110726 54.627 54.63 100 100 1



189 58 5 15 3193.993074 56.525 56.53 100 100 1



189 59 5 15 3195.875421 58.407 58.41 100 100 1



189 60 5 15 3197.757769 60.285 60.28 100 100 1



189 61 5 15 3199.640117 62.160 62.16 100 100 1



189 62 5 15 3201.522464 64.032 64.03 100 100 1



189 63 5 15 3203.404812 65.903 65.90 100 100 1



189 64 5 15 3205.287159 67.771 67.77 100 100 1



189 65 5 15 3207.169507 69.638 69.64 100 100 1



189 66 5 15 3209.051854 71.503 71.50 100 100 1
189 67 5 15 3210.934202 73.368 73.37 100 100 1
189 68 5 15 3212.81655 75.231 75.23 100 100 1
189 69 5 15 3214.698897 77.092 77.09 100 100 1
189 70 5 15 3216.581245 78.952 78.95 100 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 71 5 15 3218.463592 80.811 80.81 100 100 1
189 72 5 15 3220.34594 82.666 82.67 100 100 1
189 73 5 15 3222.228287 84.518 84.52 100 100 1



189 74 5 15 3224.110635 86.365 86.37 100 100 1



189 75 5 15 3225.992983 88.206 88.21 100 100 1



189 76 5 15 3227.87533 90.000 90.00 100 100 1



189 77 5 15 3229.757678 90.000 90.00 100 100 1



189 78 5 15 3231.640025 90.000 90.00 100 100 1



189 79 5 15 3233.522373 90.000 90.00 100 100 1



189 80 5 15 3235.40472 90.000 90.00 100 100 1



189 81 5 15 3237.287068 90.000 90.00 100 100 1



189 82 5 15 3239.114121 85.500 90.00 95 100 1



189 83 5 15 3240.358475 58.500 90.00 65 100 1



189 84 5 15 3240.632868 90.000 90.00 100 100 1



189 85 5 15 3241.181653 90.000 90.00 100 100 1



189 86 5 15 3241.730438 90.000 90.00 100 100 1



189 87 5 15 3242.235321 75.600 90.00 84 100 1



189 88 5 15 3242.61947 50.400 90.00 56 100 1



189 89 5 15 3242.874656 33.300 90.00 37 100 1



189 90 5 15 3243.044779 22.500 90.00 25 100 1



189 91 5 15 3243.181975 22.500 90.00 25 100 1



189 92 5 15 3243.319172 22.500 90.00 25 100 1



189 93 5 15 3243.456368 22.500 90.00 25 100 1



189 94 5 15 3243.593564 22.500 90.00 25 100 1



189 95 5 15 3243.730761 22.500 90.00 25 100 1



189 96 5 15 3243.867957 22.500 90.00 25 100 1



189 97 5 15 3244.005153 22.500 90.00 25 100 1



189 98 5 15 3244.14235 22.500 90.00 25 100 1



189 99 5 15 3244.279546 22.500 90.00 25 100 1



189 100 5 15 3244.416742 22.500 90.00 25 100 1



189 101 5 15 3244.553939 22.500 90.00 25 100 1



189 102 5 15 3244.691135 22.500 90.00 25 100 1



189 103 5 15 3244.828331 22.500 90.00 25 100 1



189 104 5 15 3244.965528 22.500 90.00 25 100 1



189 105 5 15 3245.102724 22.500 90.00 25 100 1



189 106 5 15 3245.23992 22.500 90.00 25 100 1



189 107 5 15 3245.377117 22.500 90.00 25 100 1



189 108 5 15 3245.514313 22.500 90.00 25 100 1



189 109 5 15 3245.651509 22.500 90.00 25 100 1



189 110 5 15 3245.788706 22.500 90.00 25 100 1
189 111 5 15 3245.925902 22.500 90.00 25 100 1
189 112 5 15 3246.063098 22.500 90.00 25 100 1
189 113 5 15 3246.200295 22.500 90.00 25 100 1
189 114 5 15 3246.337491 22.500 90.00 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 115 5 15 3246.474687 22.500 90.00 25 100 1
189 116 5 15 3246.611884 22.500 90.00 25 100 1
189 117 5 15 3246.74908 22.500 90.00 25 100 1



189 118 5 15 3246.886276 22.500 90.00 25 100 1



189 119 5 15 3247.023472 22.500 90.00 25 100 1



189 120 5 15 3247.160669 22.500 90.00 25 100 1



189 121 5 15 3247.297865 22.500 90.00 25 100 1



189 122 5 15 3247.435061 22.500 90.00 25 100 1



189 123 5 15 3247.572258 22.500 90.00 25 100 1



189 124 5 15 3247.709454 22.500 90.00 25 100 1



189 125 5 15 3247.84665 22.500 90.00 25 100 1



189 126 5 15 3247.983847 22.500 90.00 25 100 1



189 127 5 15 3248.121043 22.500 90.00 25 100 1



189 128 5 15 3248.258239 22.500 90.00 25 100 1



189 129 5 15 3248.395436 22.500 90.00 25 100 1



189 130 5 15 3248.532632 22.500 90.00 25 100 1



189 131 5 15 3248.669828 22.500 90.00 25 100 1



189 132 5 15 3248.807025 22.500 90.00 25 100 1



189 133 5 15 3248.944221 22.500 90.00 25 100 1



189 134 5 15 3249.081417 22.500 90.00 25 100 1



189 135 5 15 3249.218614 22.500 90.00 25 100 1



189 136 5 15 3249.35581 22.500 90.00 25 100 1



189 137 5 15 3249.493006 22.500 90.00 25 100 1



189 138 5 15 3249.630203 22.500 90.00 25 100 1



189 139 5 15 3249.767399 22.500 90.00 25 100 1



189 140 5 15 3249.904595 22.500 90.00 25 100 1



189 141 5 15 3250.041792 22.500 90.00 25 100 1



189 142 5 15 3250.178988 22.500 90.00 25 100 1



189 143 5 15 3250.316184 22.500 90.00 25 100 1



189 144 5 15 3250.453381 22.500 90.00 25 100 1



189 145 5 15 3250.590577 22.500 90.00 25 100 1



189 146 5 15 3250.727773 22.500 90.00 25 100 1



189 147 5 15 3250.86497 22.500 90.00 25 100 1



189 148 5 15 3251.002166 22.500 90.00 25 100 1



189 149 5 15 3251.139362 22.500 90.00 25 100 1



189 150 5 15 3251.276559 22.500 90.00 25 100 1



189 151 5 15 3251.413755 22.500 90.00 25 100 1



189 152 5 15 3251.550951 22.500 90.00 25 100 1



189 153 5 15 3251.688148 22.500 90.00 25 100 1



189 154 5 15 3251.825344 22.500 90.00 25 100 1
189 155 5 15 3251.96254 22.500 90.00 25 100 1
189 156 5 15 3252.099737 22.500 90.00 25 100 1
189 157 5 15 3252.236933 22.500 90.00 25 100 1
189 158 5 15 3252.374129 22.500 90.00 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 159 5 15 3252.511326 22.500 90.00 25 100 1
189 160 5 15 3252.648522 22.500 90.00 25 100 1
189 161 5 15 3252.785718 22.500 90.00 25 100 1



189 162 5 15 3252.922915 22.500 90.00 25 100 1



189 163 5 15 3253.060111 22.500 90.00 25 100 1



189 164 5 15 3253.197307 22.500 90.00 25 100 1



189 165 5 15 3253.334504 22.500 90.00 25 100 1



189 166 5 15 3253.4717 22.500 90.00 25 100 1



189 167 5 15 3253.608896 22.500 90.00 25 100 1



189 168 5 15 3253.746093 22.500 90.00 25 100 1



189 169 5 15 3253.883289 22.500 90.00 25 100 1



189 170 5 15 3254.020485 22.500 90.00 25 100 1



189 171 5 15 3254.157682 22.500 90.00 25 100 1



189 172 5 15 3254.294878 22.500 90.00 25 100 1



189 173 5 15 3254.432074 22.500 90.00 25 100 1



189 174 5 15 3254.56927 22.500 90.00 25 100 1



189 175 5 15 3254.706467 22.500 90.00 25 100 1



189 176 5 15 3254.843663 22.500 90.00 25 100 1



189 177 5 15 3254.980859 22.500 90.00 25 100 1



189 178 5 15 3255.118056 22.500 90.00 25 100 1



189 179 5 15 3255.255252 22.500 90.00 25 100 1



189 180 5 15 3255.392448 22.500 90.00 25 100 1



189 181 5 15 3255.529645 22.500 90.00 25 100 1



189 182 5 15 3255.666841 22.500 90.00 25 100 1



189 183 5 15 3255.804037 22.500 90.00 25 100 1



189 184 5 15 3255.941234 22.500 90.00 25 100 1



189 185 5 15 3256.07843 22.500 90.00 25 100 1



189 186 5 15 3256.215626 22.500 90.00 25 100 1



189 187 5 15 3256.352823 22.500 90.00 25 100 1



189 188 5 15 3256.490019 22.500 90.00 25 100 1



189 189 5 15 3256.627215 22.500 90.00 25 100 1



189 190 5 15 3256.764412 22.500 90.00 25 100 1



189 191 5 15 3256.901608 22.500 90.00 25 100 1



189 192 5 15 3257.038804 22.500 90.00 25 100 1



189 193 5 15 3257.176001 22.500 90.00 25 100 1



189 194 5 15 3257.313197 22.500 90.00 25 100 1



189 195 5 15 3257.450393 22.500 90.00 25 100 1



189 196 5 15 3257.58759 22.500 90.00 25 100 1



189 197 5 15 3257.724786 22.500 90.00 25 100 1



189 198 5 15 3257.861982 22.500 90.00 25 100 1
189 199 5 15 3257.999179 22.500 90.00 25 100 1
189 200 5 15 3258.136375 22.500 90.00 25 100 1
189 201 5 15 3258.273571 22.500 90.00 25 100 1
189 202 5 15 3258.410768 22.500 90.00 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 203 5 15 3258.547964 22.500 90.00 25 100 1
189 204 5 15 3258.68516 22.500 90.00 25 100 1
189 205 5 15 3258.822357 22.500 90.00 25 100 1



189 206 5 15 3258.959553 22.500 90.00 25 100 1



189 207 5 15 3259.096749 22.500 90.00 25 100 1



189 208 5 15 3259.233946 22.500 90.00 25 100 1



189 209 5 15 3259.371142 22.500 90.00 25 100 1



189 210 5 15 3259.508338 22.500 90.00 25 100 1



189 211 5 15 3259.645535 22.500 90.00 25 100 1



189 212 5 15 3259.782731 22.500 90.00 25 100 1



189 213 5 15 3259.919927 22.500 90.00 25 100 1



189 214 5 15 3260.057124 22.500 90.00 25 100 1



189 215 5 15 3260.19432 22.500 90.00 25 100 1



189 216 5 15 3260.331516 22.500 90.00 25 100 1



189 217 5 15 3260.468713 22.500 90.00 25 100 1



189 218 5 15 3260.605909 22.500 90.00 25 100 1



189 219 5 15 3260.743105 22.500 90.00 25 100 1



189 220 5 15 3260.880302 22.500 90.00 25 100 1



189 221 5 15 3261.017498 22.500 90.00 25 100 1



189 222 5 15 3261.154694 22.500 90.00 25 100 1



189 223 5 15 3261.291891 22.500 90.00 25 100 1



189 224 5 15 3261.429087 22.500 90.00 25 100 1



189 225 5 15 3261.566283 22.500 90.00 25 100 1



189 226 5 15 3261.703479 22.500 90.00 25 100 1



189 227 5 15 3261.840676 22.500 90.00 25 100 1



189 228 5 15 3261.977872 22.500 90.00 25 100 1



189 229 5 15 3262.115068 22.500 90.00 25 100 1



189 230 5 15 3262.252265 22.500 90.00 25 100 1



189 231 5 15 3262.389461 22.500 90.00 25 100 1



189 232 5 15 3262.526657 22.500 90.00 25 100 1



189 233 5 15 3262.663854 22.500 90.00 25 100 1



189 234 5 15 3262.80105 22.500 90.00 25 100 1



189 235 5 15 3262.938246 22.500 90.00 25 100 1



189 236 5 15 3263.075443 22.500 90.00 25 100 1



189 237 5 15 3263.212639 22.500 90.00 25 100 1



189 238 5 15 3263.349835 22.500 90.00 25 100 1



189 239 5 15 3263.487032 22.500 90.00 25 100 1



189 240 5 15 3263.624228 22.500 90.00 25 100 1



189 241 5 15 3263.761424 22.500 90.00 25 100 1



189 242 5 15 3263.93292 33.300 90.00 37 100 1
189 243 5 15 3264.190163 51.300 90.00 57 100 1
189 244 5 15 3264.575822 75.600 90.00 84 100 1
189 245 5 15 3265.081527 90.000 90.00 100 100 1
189 246 5 15 3265.630313 90.000 90.00 100 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 247 5 15 3266.179098 90.000 90.00 100 100 1
189 248 5 15 3266.727883 90.000 90.00 100 100 1
189 249 5 15 3267.276669 90.000 90.00 100 100 1



189 250 5 15 3267.825454 90.000 90.00 100 100 1



189 251 5 15 3268.374239 90.000 90.00 100 100 1



189 252 5 15 3268.923025 90.000 90.00 100 100 1



189 253 5 15 3269.47181 90.000 90.00 100 100 1



189 254 5 15 3269.873101 41.400 90.00 46 100 1



189 255 5 15 3280 5.019 90.00 48 861 1



189 256 5 15 3280 10.322 90.00 100 872 1



189 257 5 15 3280 10.065 90.00 100 894 1



189 258 5 15 3280 7.389 90.00 75 914 1



16 56 5 25 3119.13645 134.158 20.04 171 26 1



16 57 5 25 3119.586559 121.546 21.20 100 17 1



16 58 5 25 3119.749643 128.340 24.50 76 15 1



17 54 5 25 3118.304688 52.669 16.67 128 41 1



17 55 5 25 3118.645105 62.283 18.62 115 34 1



18 52 5 25 3117.442512 28.727 13.76 117 56 1



18 53 5 25 3117.806272 37.123 15.84 116 49 1



19 50 5 25 3116.682226 23.368 14.29 114 70 1



19 51 5 25 3116.992324 15.496 13.61 73 64 1



20 47 5 25 3115.4932 237.929 16.99 116 91 11



20 48 5 25 3115.936419 22.200 16.33 113 83 1



21 45 5 25 3110 20.965 18.42 94 908 11



21 46 5 25 3115.107076 131.429 17.75 66 98 11



22 44 5 25 3110 30.818 18.58 121 803 11



23 42 5 25 3110 45.881 17.68 147 623 11



23 43 5 25 3110 13.136 18.45 45 695 11



24 40 5 25 3110 59.906 17.94 138 455 11



24 41 5 25 3110 23.363 17.61 63 522 11



25 39 5 25 3110 41.708 17.54 76 352 11



26 38 5 25 3110 27.506 18.37 42 309 11



27 37 5 25 3110 50.443 17.22 95 357 11



28 36 5 25 3110 44.635 17.01 99 415 11



29 35 5 25 3110 41.412 17.12 104 473 11



30 34 5 25 3110 40.057 17.75 109 531 11



31 33 5 25 3110 45.555 21.73 112 588 11



32 32 5 25 3110 50.629 26.36 113 647 11



33 31 5 25 3110 47.013 26.67 113 705 11



34 30 5 25 3110 43.284 26.58 113 763 11
35 29 5 25 3110 40.795 26.96 113 821 11
36 28 5 25 3110 37.849 26.78 113 879 11
37 27 5 25 3110 34.102 27.98 104 939 11
38 26 5 25 3110 21.596 35.95 54 989 11
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
39 25 5 25 3115.658828 5278.423 34.77 138 10 11
40 24 5 25 3117.094981 6020.057 36.01 152 10 11
41 23 5 25 3118.743044 4441.726 36.71 110 10 11



42 23 5 25 3119.693516 3537.661 36.14 89 10 11



43 22 5 25 3121.368156 5201.652 34.52 137 10 11



44 21 5 25 3122.888332 5659.287 33.85 152 10 11



45 20 5 25 3124.491135 4327.721 33.06 119 10 11



46 20 5 25 3125.441606 2838.623 32.26 80 10 11



47 19 5 25 3127.116247 4412.590 31.59 127 10 11



48 18 5 25 3128.681898 4838.166 30.76 143 10 11



49 18 5 25 3129.53225 1394.020 30.17 42 10 11



96 2 5 35 3185 0.135 30.78 21 4797 1



97 2 5 35 3185 0.135 30.78 21 4797 1



98 2 5 35 3185 0.168 32.18 25 4790 1



99 2 5 35 3185 0.170 32.44 25 4783 1



100 2 5 35 3185 0.173 32.98 25 4776 1



101 2 5 35 3185 0.172 32.83 25 4769 1



102 2 5 35 3185 0.172 32.78 25 4761 1



103 2 5 35 3185 0.172 32.70 25 4754 1



104 2 5 35 3185 0.196 33.15 28 4746 1



105 2 5 35 3185 0.230 33.04 33 4738 1



106 2 5 35 3185 0.237 32.94 34 4728 1



107 3 5 35 3185 0.153 32.54 22 4688 1



108 3 5 35 3185 0.153 32.54 22 4688 1



109 3 5 35 3185 0.153 32.54 22 4688 1



110 3 5 35 3185 0.153 32.54 22 4688 1



111 3 5 35 3185 0.230 32.56 33 4680 1



112 3 5 35 3185 0.285 32.44 41 4671 1



113 3 5 35 3185 0.415 32.21 60 4655 1



114 3 5 35 3185 0.670 31.97 97 4630 1



115 4 5 35 3185 0.646 31.44 94 4579 1



116 4 5 35 3185 0.707 31.06 103 4526 1



117 5 5 35 3185 0.498 30.60 73 4484 1



118 5 5 35 3185 0.690 30.14 102 4456 1



119 5 5 35 3185 0.822 30.31 120 4423 1



120 6 5 35 3185 0.405 31.09 57 4379 1



121 6 5 35 3185 0.765 32.34 103 4354 1



122 6 5 35 3185 0.862 35.79 104 4319 1



123 7 5 35 3185 0.523 35.48 63 4273 1



124 7 5 35 3185 0.940 37.27 107 4245 1
125 8 5 35 3185 0.076 39.70 8 4193 1
126 8 5 35 3185 0.997 40.06 104 4180 1
127 8 5 35 3185 1.022 39.60 107 4145 1
128 9 5 35 3185 1.031 39.60 107 4108 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
129 9 5 35 3185 0.535 41.08 53 4071 1
130 9 5 35 3185 1.208 40.73 120 4047 1
131 10 5 35 3185 0.010 41.51 1 3996 1



132 10 5 35 3185 1.390 44.25 125 3978 1



133 11 5 35 3185 0.289 45.31 25 3926 1



134 11 5 35 3185 1.237 46.02 105 3906 1



135 11 5 35 3185 1.389 47.27 114 3879 1



136 12 5 35 3185 0.025 47.21 2 3825 1



137 12 5 35 3185 1.281 46.51 105 3811 1



138 12 5 35 3185 1.520 45.98 125 3781 1



139 13 5 35 3185 0.422 44.91 35 3726 1



140 13 5 35 3185 1.467 44.15 123 3701 1



141 14 5 35 3185 1.481 44.15 123 3668 1



142 14 5 35 3185 1.148 42.16 99 3635 1



143 14 5 35 3185 1.245 40.45 111 3605 1



144 15 5 35 3185 1.257 40.45 111 3572 1



145 15 5 35 3185 1.074 38.03 100 3542 1



146 15 5 35 3185 1.193 36.39 115 3507 1



147 16 5 35 3185 0.279 35.82 27 3461 1



148 16 5 35 3185 1.195 35.46 116 3440 1



149 17 5 35 3185 1.209 35.46 116 3403 1



150 17 5 35 3185 0.726 34.45 71 3368 1



151 17 5 35 3185 1.173 34.07 115 3341 1



152 18 5 35 3185 1.182 34.07 115 3315 1



153 18 5 35 3185 1.066 33.08 106 3291 1



154 18 5 35 3185 0.732 30.69 77 3230 1



155 19 5 35 3185 0.753 30.69 77 3140 1



156 19 5 35 3185 0.884 31.38 86 3054 1



157 20 5 35 3185 0.914 31.38 86 2953 1



158 20 5 35 3185 0.368 29.97 35 2853 1



159 20 5 35 3185 1.230 29.37 117 2795 1



160 21 5 35 3185 1.287 29.37 117 2670 1



161 21 5 35 3185 1.078 28.12 100 2607 1



162 21 5 35 3185 1.361 29.36 117 2524 1



163 22 5 35 3185 0.597 30.57 47 2407 1



164 22 5 35 3185 1.720 34.15 118 2344 1



165 23 5 35 3185 1.903 37.06 113 2200 1



166 23 5 35 3185 1.937 37.06 113 2161 1



167 23 5 35 3185 2.074 36.44 118 2073 1



168 24 5 35 3185 1.074 35.62 59 1957 1
169 24 5 35 3185 1.934 35.31 104 1899 1
170 24 5 35 3185 2.151 34.66 113 1821 1
171 25 5 35 3185 0.641 35.05 31 1695 1
172 25 5 35 3185 2.760 35.88 126 1638 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
173 26 5 35 3185 1.076 35.89 45 1501 1
174 26 5 35 3185 2.602 36.73 103 1454 1
175 26 5 35 3185 2.767 36.72 102 1354 1



176 27 5 35 3185 2.083 36.67 69 1215 1



177 27 5 35 3185 2.162 36.67 69 1171 1



178 28 5 35 3185 4.066 35.49 118 1030 1



179 28 5 35 3185 4.157 35.49 118 1008 1



180 29 5 35 3185 1.933 35.12 49 890 1



181 29 5 35 3185 4.942 34.59 118 826 1



182 30 5 35 3185 50.475 34.39 97 727 11



183 30 5 35 3185 51.332 33.96 90 655 11



184 31 5 35 3185 79.590 33.63 119 553 11



185 32 5 35 3185 56.132 33.56 69 454 11



186 32 5 35 3185 97.314 33.26 102 383 11



187 33 5 35 3185 89.616 33.12 61 248 11



188 33 5 35 3185 89.856 33.12 61 247 11



4 168 5 45 3210 0.609 42.60 20 1399 1



4 169 5 45 3210 1.221 42.63 40 1397 1



4 170 5 45 3210 1.222 42.60 40 1394 1



4 171 5 45 3210 1.228 42.72 40 1392 1



4 172 5 45 3210 0.062 42.78 2 1390 1



5 173 5 45 3210 0.869 43.03 28 1387 1



5 174 5 45 3210 0.908 43.37 29 1385 1



5 175 5 45 3210 0.887 43.78 28 1383 1



5 176 5 45 3210 0.928 44.20 29 1381 1



5 177 5 45 3210 0.944 44.87 29 1379 1



5 178 5 45 3210 0.929 45.68 28 1377 1



5 179 5 45 3210 1.006 47.70 29 1375 1



5 180 5 45 3210 0.975 47.80 28 1372 1



6 181 5 45 3210 0.111 50.50 3 1369 1



6 182 5 45 3210 1.218 50.50 33 1368 1



6 183 5 45 3210 1.299 53.76 33 1366 1



6 184 5 45 3210 1.304 53.87 33 1363 1



6 185 5 45 3210 1.348 55.62 33 1361 1



6 186 5 45 3210 1.447 57.84 34 1359 1



6 187 5 45 3210 1.460 60.02 33 1356 1



6 188 5 45 3210 1.235 61.94 27 1354 1



7 189 5 45 3210 1.458 63.59 31 1352 1



7 190 5 45 3210 1.491 64.94 31 1350 1



7 191 5 45 3210 1.516 65.90 31 1347 1
7 192 5 45 3210 1.581 66.47 32 1345 1
7 193 5 45 3210 1.537 66.58 31 1343 1
7 194 5 45 3210 1.541 66.67 31 1341 1
7 195 5 45 3210 1.546 66.77 31 1339 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
7 196 5 45 3210 1.451 66.87 29 1337 1
8 197 5 45 3210 1.407 67.07 28 1334 1
8 198 5 45 3210 1.512 67.17 30 1332 1



8 199 5 45 3210 1.466 67.27 29 1330 1



8 200 5 45 3210 1.524 67.47 30 1328 1



8 201 5 45 3210 1.478 67.57 29 1326 1



8 202 5 45 3210 1.484 67.77 29 1324 1



8 203 5 45 3210 1.540 67.87 30 1322 1



8 204 5 45 3210 2.369 67.97 46 1320 1



9 205 5 45 3210 2.597 68.17 50 1313 1



9 206 5 45 3210 1.459 68.27 28 1310 1



9 207 5 45 3210 1.411 68.37 27 1308 1



9 208 5 45 3210 1.470 68.57 28 1306 1



9 209 5 45 3210 1.477 68.77 28 1304 1



9 210 5 45 3210 1.481 68.87 28 1302 1



9 211 5 45 3210 0.637 69.07 12 1301 1



10 212 5 45 3210 2.455 69.17 46 1296 1



10 213 5 45 3210 1.501 69.37 28 1294 1



10 214 5 45 3210 1.506 69.47 28 1292 1



10 215 5 45 3210 1.512 69.67 28 1290 1



10 216 5 45 3210 1.465 69.87 27 1288 1



10 217 5 45 3210 1.523 69.97 28 1286 1



10 218 5 45 3210 1.530 70.17 28 1284 1



10 219 5 45 3210 1.479 70.23 27 1282 1



11 220 5 45 3210 1.545 70.43 28 1277 1



11 221 5 45 3210 1.552 70.63 28 1275 1



11 222 5 45 3210 1.501 70.73 27 1273 1



11 223 5 45 3210 1.563 70.93 28 1271 1



11 224 5 45 3210 1.568 71.03 28 1269 1



11 225 5 45 3210 1.574 71.23 28 1267 1



11 226 5 45 3210 1.581 71.43 28 1265 1



11 227 5 45 3210 1.418 71.63 25 1263 1



12 228 5 45 3210 1.652 71.73 29 1259 1



12 229 5 45 3210 1.602 71.93 28 1257 1



12 230 5 45 3210 1.637 70.85 29 1255 1



12 231 5 45 3210 1.589 68.65 29 1253 1



12 232 5 45 3210 1.513 67.60 28 1251 1



12 233 5 45 3210 1.542 66.41 29 1249 1



12 234 5 45 3210 1.516 65.20 29 1247 1



12 235 5 45 3210 1.994 65.30 38 1245 1
13 236 5 45 3210 1.428 65.50 27 1238 1
13 237 5 45 3210 1.380 65.60 26 1236 1
13 238 5 45 3210 1.439 65.80 27 1234 1
13 239 5 45 3210 1.444 65.90 27 1232 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
13 240 5 45 3210 1.450 66.10 27 1231 1
13 241 5 45 3210 1.457 66.30 27 1229 1
13 242 5 45 3210 2.817 66.40 52 1226 1



14 243 5 45 3210 3.471 66.80 58 1116 1



14 244 5 45 3210 5.262 67.20 87 1111 1



14 245 5 45 3210 6.383 67.70 104 1103 1



15 246 5 45 3210 7.791 68.30 167 1464 1



16 246 5 45 3210 6.109 68.30 130 1453 1



16 247 5 45 3210 4.815 68.90 101 1445 1



16 248 5 45 3210 4.915 69.27 102 1438 1



17 249 5 45 3210 5.049 70.51 102 1424 1



17 250 5 45 3210 5.661 72.90 110 1417 1



18 251 5 45 3210 5.588 75.97 103 1400 1



18 252 5 45 3210 5.870 76.37 107 1392 1



19 253 5 45 3210 5.629 76.67 101 1376 1



19 254 5 45 3210 5.739 76.97 102 1368 1



20 255 5 45 3210 5.777 77.30 101 1351 1



20 256 5 45 3210 7.686 77.62 133 1343 1



21 257 5 45 3210 5.892 78.13 100 1326 1



21 258 5 45 3210 8.145 78.35 137 1318 1



22 259 5 45 3210 5.680 78.87 101 1402 1



22 260 5 45 3210 9.941 79.55 128 1024 1



23 261 5 45 3210 16.976 80.87 210 1000 1



24 261 5 45 3210 12.346 80.87 151 989 1



25 262 5 45 3210 16.110 81.47 191 966 1



26 263 5 45 3210 17.294 81.87 201 951 1



27 264 5 45 3210 16.487 82.18 187 932 1



28 264 5 45 3210 8.991 82.08 101 922 1



29 265 5 45 3210 23.292 83.07 252 899 1



30 265 5 45 3210 9.520 82.98 102 889 1



31 265 5 45 3210 9.587 82.88 102 882 1



32 266 5 45 3210 14.129 84.62 145 868 1



33 266 5 45 3210 19.162 84.52 194 856 1



34 267 5 45 3210 14.707 85.68 145 845 1



35 267 5 45 3210 13.088 85.48 128 836 1



36 267 5 45 3210 14.205 85.65 137 826 1



37 268 5 45 3210 14.147 86.03 134 815 1



38 268 5 45 3210 15.817 86.06 148 805 1



39 268 5 55 3210 2.857 85.70 60 1800 1



40 268 5 55 3210 4.772 85.90 100 1800 1
41 268 5 55 3210 4.789 86.20 100 1800 1
42 268 5 55 3210 4.806 86.50 100 1800 1
43 268 5 55 3210 4.828 86.90 100 1800 1
44 268 5 55 3210 4.850 87.30 100 1800 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
45 268 5 55 3210 4.921 87.70 101 1800 1
46 268 5 55 3210 1.811 88.10 37 1800 1
114 266 5 65 3250.123244 67.776 105.90 64 1 0.01



115 266 5 65 3250.437426 106.800 106.80 100 1 0.01



116 266 5 65 3250.819303 107.300 107.30 100 1 0.01



117 266 5 65 3251.201179 10760.000 107.60 100 1 1



118 266 5 65 3251.583056 10820.000 108.20 100 1 1



119 266 5 65 3251.964932 10820.000 108.20 100 1 1



120 266 5 65 3252.346809 10830.000 108.30 100 1 1



121 266 5 65 3252.728685 10810.000 108.10 100 1 1



122 266 5 65 3253.110561 10790.000 107.90 100 1 1



123 266 5 65 3253.492438 10750.000 107.50 100 1 1



124 266 5 65 3253.874314 10710.000 107.10 100 1 1



125 266 5 65 3254.256191 10689.495 106.89 100 1 1



126 266 5 65 3254.638067 10676.007 106.76 100 1 1



127 266 5 65 3255.019944 10623.398 106.23 100 1 1



128 266 5 65 3255.40182 10574.345 105.74 100 1 1



129 266 5 65 3255.783697 10533.486 105.33 100 1 1



130 266 5 65 3256.165573 10500.193 105.00 100 1 1



131 266 5 65 3256.54745 10463.387 104.63 100 1 1



132 266 5 65 3256.929326 10430.358 104.30 100 1 1



133 266 5 65 3257.311203 10398.214 103.98 100 1 1



134 266 5 65 3257.693079 10330.000 103.30 100 1 1



135 266 5 65 3258.074956 10300.000 103.00 100 1 1



136 266 5 65 3258.456832 10270.000 102.70 100 1 1



137 266 5 65 3258.838709 10230.000 102.30 100 1 1



138 266 5 65 3259.220585 10210.000 102.10 100 1 1



139 266 5 65 3259.602462 10170.000 101.70 100 1 1



140 266 5 65 3259.984338 10150.000 101.50 100 1 1



141 266 5 65 3260.366214 10130.000 101.30 100 1 1



142 266 5 65 3260.748091 10100.000 101.00 100 1 1



143 266 5 65 3261.129967 10090.000 100.90 100 1 1



144 266 5 65 3261.511844 10060.000 100.60 100 1 1



145 266 5 65 3261.89372 10040.000 100.40 100 1 1



146 266 5 65 3262.275597 10020.000 100.20 100 1 1



147 266 5 65 3262.657473 10000.000 100.00 100 1 1



148 266 5 65 3263.03935 9970.000 99.70 100 1 1



149 266 5 65 3263.421226 9950.000 99.50 100 1 1



150 266 5 65 3263.803103 9910.000 99.10 100 1 1



151 266 5 65 3264.184979 9890.000 98.90 100 1 1
152 266 5 65 3264.566856 9860.000 98.60 100 1 1
153 266 5 65 3264.948732 9820.000 98.20 100 1 1
154 266 5 65 3265.330609 9790.000 97.90 100 1 1
155 266 5 65 3265.712485 9760.000 97.60 100 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
156 266 5 65 3266.094362 9720.000 97.20 100 1 1
157 266 5 65 3266.476238 9690.000 96.90 100 1 1
158 266 5 65 3266.858114 9650.000 96.50 100 1 1



159 266 5 65 3267.239991 9620.000 96.20 100 1 1



160 266 5 65 3267.621867 9580.000 95.80 100 1 1



161 266 5 65 3268.003744 9560.000 95.60 100 1 1



162 266 5 65 3268.38562 9520.000 95.20 100 1 1



163 266 5 65 3268.767497 9490.000 94.90 100 1 1



164 266 5 65 3269.149373 9419.344 94.19 100 1 1



165 266 5 65 3269.53125 9377.087 93.77 100 1 1



166 266 5 65 3269.913126 9327.691 93.28 100 1 1



167 266 5 65 3270.295003 9277.938 92.78 100 1 1



168 266 5 65 3270.676879 9227.962 92.28 100 1 1



169 266 5 65 3271.058756 9169.350 91.69 100 1 1



170 266 5 65 3271.440632 9129.197 91.29 100 1 1



171 266 5 65 3271.822509 9079.069 90.79 100 1 1



172 266 5 65 3272.204385 9028.966 90.29 100 1 1



173 266 5 65 3272.586262 8978.884 89.79 100 1 1



174 266 5 65 3272.7772 6614.725 89.39 74 1 1



47 268 5 75 3200.576206 4789.800 88.70 54 1 1



48 268 5 75 3202.218083 8910.000 89.10 100 1 1



49 268 5 75 3204.039298 6361.600 89.60 71 1 1



50 268 5 75 3205.550387 6397.100 90.10 71 1 1



51 268 5 75 3207.030588 6147.200 90.40 68 1 1



52 268 5 75 3208.429614 5726.700 90.90 63 1 1



53 268 5 75 3209.553565 3830.400 91.20 42 1 1



54 268 5 75 3210.452725 3847.200 91.60 42 1 1



55 268 5 75 3211.27529 3213.000 91.80 35 1 1



56 268 5 75 3211.967976 2763.000 92.10 30 1 1



57 268 5 75 3212.587398 2673.800 92.20 29 1 1



58 268 5 75 3213.153536 2312.500 92.50 25 1 1



59 268 5 75 3213.686371 2315.000 92.60 25 1 1



60 268 5 75 3214.219207 2320.000 92.80 25 1 1



61 268 5 75 3214.752043 2322.500 92.90 25 1 1



62 268 5 75 3215.284878 2327.500 93.10 25 1 1



63 268 5 75 3215.817714 2332.500 93.30 25 1 1



64 268 5 75 3216.35055 2337.500 93.50 25 1 1



65 268 5 75 3216.883385 2345.000 93.80 25 1 1



66 268 5 75 3217.416221 2350.000 94.00 25 1 1



67 268 5 75 3217.949057 2352.500 94.10 25 1 1
68 268 5 75 3218.481892 2357.500 94.30 25 1 1
69 268 5 75 3219.014728 2365.000 94.60 25 1 1
70 268 5 75 3219.547564 2367.500 94.70 25 1 1
71 268 5 75 3220.080399 2372.500 94.90 25 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
72 268 5 75 3220.613235 2377.500 95.10 25 1 1
73 268 5 75 3221.146071 2380.000 95.20 25 1 1
74 268 5 75 3221.678906 2390.000 95.60 25 1 1



75 268 5 75 3222.211742 2395.000 95.80 25 1 1



76 268 5 75 3222.744578 2397.500 95.90 25 1 1



77 268 5 75 3223.310715 2690.800 96.10 28 1 1



78 268 5 75 3223.910156 2696.400 96.30 28 1 1



79 268 5 75 3224.476293 2415.000 96.60 25 1 1



80 268 5 75 3225.009129 2422.500 96.90 25 1 1



81 268 5 75 3225.541965 2425.000 97.00 25 1 1



82 268 5 75 3226.0748 2430.000 97.20 25 1 1



83 268 5 75 3226.607636 2432.500 97.30 25 1 1



84 268 5 75 3227.140472 2437.500 97.50 25 1 1



85 268 5 75 3227.673307 2442.500 97.70 25 1 1



86 268 5 75 3228.206143 2452.500 98.10 25 1 1



87 268 5 75 3228.738979 2455.000 98.20 25 1 1



88 268 5 75 3229.271814 2460.000 98.40 25 1 1



89 268 5 75 3229.80465 2465.000 98.60 25 1 1



90 268 5 75 3230.337486 2467.500 98.70 25 1 1



91 268 5 75 3230.870321 2472.500 98.90 25 1 1



92 268 5 75 3231.403157 2477.500 99.10 25 1 1



93 268 5 75 3231.935993 2482.500 99.30 25 1 1



94 268 5 75 3233.658677 18724.800 99.60 188 1 1



95 267 5 75 3239.371902 2500.000 100.00 25 1 1



96 267 5 75 3239.904664 2505.000 100.20 25 1 1



97 267 5 75 3240.437426 2510.000 100.40 25 1 1



98 267 5 75 3240.970188 2517.500 100.70 25 1 1



99 267 5 75 3241.502949 2525.000 101.00 25 1 1



100 267 5 75 3242.035711 2530.000 101.20 25 1 1



101 267 5 75 3242.568473 2537.500 101.50 25 1 1



102 267 5 75 3243.101235 2542.500 101.70 25 1 1



103 267 5 75 3243.633997 2545.000 101.80 25 1 1



104 267 5 75 3244.166758 2550.000 102.00 25 1 1



105 267 5 75 3244.69952 25.550 102.20 25 1 0.01



106 267 5 75 3245.232282 25.600 102.40 25 1 0.01



107 267 5 75 3245.765044 25.700 102.80 25 1 0.01



108 267 5 75 3246.297805 25.750 103.00 25 1 0.01



109 267 5 75 3246.830567 25.800 103.20 25 1 0.01



110 267 5 75 3247.363329 25.850 103.40 25 1 0.01



111 267 5 75 3247.896091 25.850 103.40 25 1 0.01
112 267 5 75 3248.588681 41.520 103.80 40 1 0.01
113 267 5 75 3249.01489 47.840 104.00 46 1 0.01
50 17 5 85 3130.307158 17263.262 29.61 53 1 11
51 16 5 85 3130.307158 1548.607 29.22 53 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
52 16 5 85 3130.986216 1797.084 28.53 63 1 1
53 15 5 85 3132.90512 2304.989 28.11 82 1 1
54 15 5 85 3133.536789 1200.683 27.92 43 1 1



55 14 5 85 3135.553824 2008.320 27.51 73 1 1



56 14 5 85 3136.092787 819.185 27.31 30 1 1



57 14 5 85 3136.433451 758.434 27.09 28 1 1



58 13 5 85 3138.644929 2807.605 27.26 103 1 1



59 13 5 85 3139.276208 672.870 26.91 25 1 1



60 13 5 85 3139.570119 671.765 26.87 25 1 1



61 13 5 85 3139.864029 671.765 26.87 25 1 1



62 13 5 85 3140.15794 670.001 26.80 25 1 1



63 12 5 85 3141.88263 2221.304 26.76 83 1 1



64 12 5 85 3142.406943 667.413 26.70 25 1 1



65 12 5 85 3142.699988 665.002 26.60 25 1 1



66 12 5 85 3142.993033 664.032 26.56 25 1 1



67 11 5 85 3144.734891 1641.501 26.48 62 1 1



68 11 5 85 3145.188151 660.199 26.41 25 1 1



69 11 5 85 3145.481768 686.607 26.41 26 1 1



70 10 5 85 3147.79366 2993.279 26.26 114 1 1



71 10 5 85 3148.417827 656.421 26.26 25 1 1



72 10 5 85 3148.710872 652.289 26.09 25 1 1



73 10 5 85 3149.003917 649.744 25.99 25 1 1



74 9 5 85 3150.451465 2442.325 25.98 94 1 1



75 9 5 85 3151.024924 645.593 25.82 25 1 1



76 9 5 85 3151.320563 643.140 25.73 25 1 1



77 8 5 85 3152.859346 2079.283 25.67 81 1 1



78 8 5 85 3153.397068 716.119 25.58 28 1 1



79 8 5 85 3153.708428 636.816 25.47 25 1 1



80 7 5 85 3155.832892 2843.066 25.38 112 1 1



81 7 5 85 3156.472141 630.072 25.20 25 1 1



82 7 5 85 3156.765185 630.072 25.20 25 1 1



83 6 5 85 3158.488796 2801.029 28.01 100 1 1



84 6 5 85 3159.070828 704.836 28.19 25 1 1



85 6 5 85 3159.363872 709.693 28.39 25 1 1



86 5 5 85 3161.145391 2896.054 28.39 102 1 1



87 5 5 85 3161.732104 738.305 28.40 26 1 1



88 5 5 85 3162.031801 738.065 28.39 26 1 1



89 4 5 85 3163.401793 2355.799 28.38 83 1 1



90 4 5 85 3163.890202 706.837 28.27 25 1 1



91 4 5 85 3164.184865 700.651 28.03 25 1 1
92 4 5 85 3164.479529 700.724 28.03 25 1 1
93 3 5 85 3166.297854 2825.529 27.98 101 1 1
94 3 5 85 3166.846607 696.918 27.88 25 1 1
95 3 5 85 3166.993129 604.917 28.81 21 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
4 156 5 95 3196.536463 1127.492 45.10 25 1 1
4 157 5 95 3196.851329 1123.324 44.93 25 1 1
4 158 5 95 3197.166195 1108.761 44.35 25 1 1



4 159 5 95 3197.481061 1153.089 44.35 26 1 1



4 160 5 95 3197.795927 1093.761 43.75 25 1 1



4 161 5 95 3198.110793 1096.239 43.85 25 1 1



4 162 5 95 3198.425659 1082.093 43.28 25 1 1



4 163 5 95 3198.740526 1084.573 43.38 25 1 1



4 164 5 95 3199.055392 1121.456 43.13 26 1 1



4 165 5 95 3199.370258 1074.991 43.00 25 1 1



4 166 5 95 3199.685124 1069.992 42.80 25 1 1



4 167 5 95 3199.842557 511.597 42.63 12 1 1



5 142 5 95 3190.431058 1146.247 45.85 25 1 1



5 143 5 95 3190.744756 1146.247 45.85 25 1 1



5 144 5 95 3191.058454 1146.248 45.85 25 1 1



5 145 5 95 3191.372153 1146.248 45.85 25 1 1



5 146 5 95 3191.685851 1146.249 45.85 25 1 1



5 147 5 95 3191.99955 1146.250 45.85 25 1 1



5 148 5 95 3192.313248 1146.250 45.85 25 1 1



5 149 5 95 3192.626946 1146.251 45.85 25 1 1



5 150 5 95 3192.940645 1192.102 45.85 26 1 1



5 151 5 95 3193.254343 1145.418 45.82 25 1 1



5 152 5 95 3193.568042 1146.249 45.85 25 1 1



5 153 5 95 3193.88174 1143.330 45.73 25 1 1



5 154 5 95 3194.195438 1139.161 45.57 25 1 1



5 155 5 95 3194.75362 3537.278 45.35 78 1 1



6 129 5 95 3184.560069 1153.741 46.15 25 1 1



6 130 5 95 3184.873051 1151.242 46.05 25 1 1



6 131 5 95 3185.186032 1151.242 46.05 25 1 1



6 132 5 95 3185.499013 1151.242 46.05 25 1 1



6 133 5 95 3185.811994 1194.692 45.95 26 1 1



6 134 5 95 3186.124975 1148.743 45.95 25 1 1



6 135 5 95 3186.437957 1148.743 45.95 25 1 1



6 136 5 95 3186.750938 1148.744 45.95 25 1 1



6 137 5 95 3187.063919 1148.744 45.95 25 1 1



6 138 5 95 3187.3769 1148.745 45.95 25 1 1



6 139 5 95 3187.689881 1146.245 45.85 25 1 1



6 140 5 95 3188.002863 1146.246 45.85 25 1 1



6 141 5 95 3188.603709 4493.285 45.85 98 1 1



7 115 5 95 3178.742125 870.376 34.82 25 1 1
7 116 5 95 3179.054845 867.867 34.71 25 1 1
7 117 5 95 3179.367566 865.359 34.61 25 1 1
7 118 5 95 3179.680287 865.350 34.61 25 1 1
7 119 5 95 3179.993008 862.842 34.51 25 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
7 120 5 95 3180.305729 862.834 34.51 25 1 1
7 121 5 95 3180.61845 910.802 36.43 25 1 1
7 122 5 95 3180.931171 957.796 38.31 25 1 1



7 123 5 95 3181.243892 1005.811 40.23 25 1 1



7 124 5 95 3181.556613 1057.205 42.29 25 1 1



7 125 5 95 3181.869334 1106.002 44.24 25 1 1



7 126 5 95 3182.182054 1156.241 46.25 25 1 1



7 127 5 95 3182.494775 1153.741 46.15 25 1 1



7 128 5 95 3183.079949 4015.019 46.15 87 1 1



8 102 5 95 3172.950576 888.020 35.52 25 1 1



8 103 5 95 3173.264467 895.474 35.82 25 1 1



8 104 5 95 3173.578358 892.965 35.72 25 1 1



8 105 5 95 3173.89225 890.457 35.62 25 1 1



8 106 5 95 3174.206141 890.448 35.62 25 1 1



8 107 5 95 3174.520032 887.939 35.52 25 1 1



8 108 5 95 3174.833923 885.430 35.42 25 1 1



8 109 5 95 3175.147814 885.421 35.42 25 1 1



8 110 5 95 3175.461705 877.922 35.12 25 1 1



8 111 5 95 3175.775596 910.429 35.02 26 1 1



8 112 5 95 3176.089488 875.403 35.02 25 1 1



8 113 5 95 3176.403379 872.894 34.92 25 1 1



8 114 5 95 3176.913364 2437.078 34.82 70 1 1



9 89 5 95 3166.821069 1153.155 31.17 37 1 1



9 90 5 95 3167.209521 776.688 31.07 25 1 1



9 91 5 95 3167.52279 776.707 31.07 25 1 1



9 92 5 95 3167.836058 813.739 32.55 25 1 1



9 93 5 95 3168.149327 811.561 32.46 25 1 1



9 94 5 95 3168.462595 809.385 32.38 25 1 1



9 95 5 95 3168.775864 861.801 34.47 25 1 1



9 96 5 95 3169.089132 894.232 34.39 26 1 1



9 97 5 95 3169.4024 857.871 34.31 25 1 1



9 98 5 95 3169.715669 879.908 35.20 25 1 1



9 99 5 95 3170.028937 877.829 35.11 25 1 1



9 100 5 95 3170.342206 892.691 35.71 25 1 1



9 101 5 95 3170.986476 3846.348 35.61 108 1 1



10 84 5 95 3159.907295 3090.185 30.90 100 1 1



10 85 5 95 3161.158539 3083.769 30.84 100 1 1



10 86 5 95 3162.409783 3066.637 30.67 100 1 1



10 87 5 95 3163.560927 2642.515 31.46 84 1 1



10 88 5 95 3164.617556 3251.442 31.26 104 1 1
11 78 5 95 3150.056588 2729.984 27.30 100 1 1
11 79 5 95 3151.308605 2711.148 27.11 100 1 1
11 80 5 95 3152.560623 2872.639 28.73 100 1 1
11 81 5 95 3153.81264 2919.432 28.91 101 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
11 82 5 95 3155.064658 2972.566 29.73 100 1 1
11 83 5 95 3156.512588 4468.601 29.79 150 1 1
12 71 5 95 3139.411049 2794.511 27.95 100 1 1



12 72 5 95 3140.661683 2828.393 28.28 100 1 1



12 73 5 95 3141.912316 2847.329 28.47 100 1 1



12 74 5 95 3143.16295 2824.981 28.25 100 1 1



12 75 5 95 3144.413583 2813.799 28.14 100 1 1



12 76 5 95 3145.664217 2830.658 28.31 100 1 1



12 77 5 95 3146.899417 3095.265 27.89 111 1 1



13 65 5 95 3129.923988 2484.670 24.85 100 1 1



13 66 5 95 3131.174994 2489.350 24.89 100 1 1



13 67 5 95 3132.425999 2582.438 25.82 100 1 1



13 68 5 95 3133.677004 2644.071 26.44 100 1 1



13 69 5 95 3134.92801 2709.766 27.10 100 1 1



13 70 5 95 3136.246136 3537.911 27.64 128 1 1



14 61 5 95 3122.850941 2687.427 26.87 100 1 1



14 62 5 95 3124.101797 2639.628 26.40 100 1 1



14 63 5 95 3125.352653 2576.499 25.76 100 1 1



14 64 5 95 3126.75864 3469.097 24.96 139 1 1



15 59 5 95 3120.494929 1967.930 24.60 80 1 1



15 60 5 95 3120.494929 1967.930 24.60 80 1 1



175 264 6 16 3272 5.254 19.96 72 1368 5



175 265 6 16 3272 21.411 20.06 301 1410 5



175 266 6 16 3270 17.259 20.00 254 1472 5



176 264 6 16 3272 11.899 20.00 160 1345 5



177 263 6 16 3272 12.337 20.00 160 1297 5



177 264 6 16 3272 3.937 19.97 52 1319 5



178 262 6 16 3272 9.830 20.02 122 1243 5



178 263 6 16 3272 7.185 20.01 91 1267 5



179 261 6 16 3272 9.389 19.96 112 1190 5



179 262 6 16 3272 10.663 19.96 130 1217 5



180 260 6 16 3272 3.876 20.03 44 1137 5



180 261 6 16 3272 13.098 19.98 152 1159 5



181 260 6 16 3272 11.240 19.97 126 1119 5



182 259 6 16 3272 7.709 20.00 83 1077 5



182 260 6 16 3272 7.578 19.98 83 1094 5



183 259 6 16 3272 10.021 19.98 106 1056 5



184 258 6 16 3272 8.133 20.00 83 1020 5



184 259 6 16 3272 5.691 19.99 59 1036 5



185 258 6 16 3272 10.001 20.01 100 1000 5
186 258 6 16 3272 10.233 20.01 100 978 5
187 258 6 16 3272 10.458 19.99 100 956 5
188 258 6 16 3272 10.709 19.99 100 933 5
189 34 6 16 3177 200.200 20.00 91 100 11
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 35 6 16 3177 219.954 20.00 100 100 11
189 36 6 16 3177 219.919 19.99 100 100 11
189 37 6 16 3177 220.000 20.00 100 100 11



189 38 6 16 3177 219.954 20.00 100 100 11



189 39 6 16 3177 219.919 19.99 100 100 11



189 40 6 16 3177 220.000 20.00 100 100 11



189 41 6 16 3177 220.000 20.00 100 100 11



189 42 6 16 3177 213.400 20.00 97 100 11



189 43 6 16 3177.137845 178.200 20.00 81 100 11



189 44 6 16 3177.447613 220.000 20.00 100 100 11



189 45 6 16 3177.791459 220.000 20.00 100 100 11



189 46 6 16 3178.135305 220.000 20.00 100 100 11



189 47 6 16 3178.479152 220.000 20.00 100 100 11



189 48 6 16 3178.822998 220.000 20.00 100 100 11



189 49 6 16 3179.166844 6.000 20.00 100 100 0.3



189 50 6 16 3179.510691 6.000 20.00 100 100 0.3



189 51 6 16 3179.854537 40.000 20.00 100 100 2



189 52 6 16 3180.198383 40.000 20.00 100 100 2



189 53 6 16 3180.370307 38.000 20.00 95 100 2



189 54 6 16 3180.733675 40.000 20.00 100 100 2



189 55 6 16 3181.317216 23.200 20.00 58 100 2



189 56 6 16 3182.228379 40.000 20.00 100 100 2



189 57 6 16 3184.110726 40.000 20.00 100 100 2



189 58 6 16 3185.993074 40.000 20.00 100 100 2



189 59 6 16 3187.875421 40.000 20.00 100 100 2



189 60 6 16 3189.757769 40.000 20.00 100 100 2



189 61 6 16 3191.640117 40.000 20.00 100 100 2



189 62 6 16 3193.522464 40.000 20.00 100 100 2



189 63 6 16 3195.404812 40.000 20.00 100 100 2



189 64 6 16 3197.287159 40.000 20.00 100 100 2



189 65 6 16 3199.169507 40.000 20.00 100 100 2



189 66 6 16 3201.051854 40.000 20.00 100 100 2



189 67 6 16 3202.934202 40.000 20.00 100 100 2



189 68 6 16 3204.81655 100.000 20.00 100 100 5



189 69 6 16 3206.698897 100.000 20.00 100 100 5



189 70 6 16 3208.581245 100.000 20.00 100 100 5



189 71 6 16 3210.463592 100.000 20.00 100 100 5



189 72 6 16 3212.34594 100.000 20.00 100 100 5



189 73 6 16 3214.228287 100.000 20.00 100 100 5



189 74 6 16 3216.110635 100.000 20.00 100 100 5
189 75 6 16 3217.992983 100.000 20.00 100 100 5
189 76 6 16 3219.87533 100.000 20.00 100 100 5
189 77 6 16 3221.757678 100.000 20.00 100 100 5
189 78 6 16 3223.640025 100.000 20.00 100 100 5
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 79 6 16 3225.522373 100.000 20.00 100 100 5
189 80 6 16 3227.40472 100.000 20.00 100 100 5
189 81 6 16 3229.287068 100.000 20.00 100 100 5



189 82 6 16 3231.114121 95.000 20.00 95 100 5



189 83 6 16 3232.358475 65.000 20.00 65 100 5



189 84 6 16 3232.632868 100.000 20.00 100 100 5



189 85 6 16 3233.181653 100.000 20.00 100 100 5



189 86 6 16 3233.730438 100.000 20.00 100 100 5



189 87 6 16 3234.235321 84.000 20.00 84 100 5



189 88 6 16 3234.61947 56.000 20.00 56 100 5



189 89 6 16 3234.874656 37.000 20.00 37 100 5



189 90 6 16 3235.044779 25.000 20.00 25 100 5



189 91 6 16 3235.181975 25.000 20.00 25 100 5



189 92 6 16 3235.319172 25.000 20.00 25 100 5



189 93 6 16 3235.456368 25.000 20.00 25 100 5



189 94 6 16 3235.593564 25.000 20.00 25 100 5



189 95 6 16 3235.730761 25.000 20.00 25 100 5



189 96 6 16 3235.867957 25.000 20.00 25 100 5



189 97 6 16 3236.005153 25.000 20.00 25 100 5



189 98 6 16 3236.14235 25.000 20.00 25 100 5



189 99 6 16 3236.279546 25.000 20.00 25 100 5



189 100 6 16 3236.416742 25.000 20.00 25 100 5



189 101 6 16 3236.553939 25.000 20.00 25 100 5



189 102 6 16 3236.691135 25.000 20.00 25 100 5



189 103 6 16 3236.828331 25.000 20.00 25 100 5



189 104 6 16 3236.965528 25.000 20.00 25 100 5



189 105 6 16 3237.102724 25.000 20.00 25 100 5



189 106 6 16 3237.23992 25.000 20.00 25 100 5



189 107 6 16 3237.377117 25.000 20.00 25 100 5



189 108 6 16 3237.514313 25.000 20.00 25 100 5



189 109 6 16 3237.651509 25.000 20.00 25 100 5



189 110 6 16 3237.788706 25.000 20.00 25 100 5



189 111 6 16 3237.925902 25.000 20.00 25 100 5



189 112 6 16 3238.063098 25.000 20.00 25 100 5



189 113 6 16 3238.200295 25.000 20.00 25 100 5



189 114 6 16 3238.337491 25.000 20.00 25 100 5



189 115 6 16 3238.474687 25.000 20.00 25 100 5



189 116 6 16 3238.611884 25.000 20.00 25 100 5



189 117 6 16 3238.74908 25.000 20.00 25 100 5



189 118 6 16 3238.886276 25.000 20.00 25 100 5
189 119 6 16 3239.023472 25.000 20.00 25 100 5
189 120 6 16 3239.160669 25.000 20.00 25 100 5
189 121 6 16 3239.297865 25.000 20.00 25 100 5
189 122 6 16 3239.435061 25.000 20.00 25 100 5
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 123 6 16 3239.572258 25.000 20.00 25 100 5
189 124 6 16 3239.709454 25.000 20.00 25 100 5
189 125 6 16 3239.84665 25.000 20.00 25 100 5



189 126 6 16 3239.983847 25.000 20.00 25 100 5



189 127 6 16 3240.121043 25.000 20.00 25 100 5



189 128 6 16 3240.258239 25.000 20.00 25 100 5



189 129 6 16 3240.395436 25.000 20.00 25 100 5



189 130 6 16 3240.532632 25.000 20.00 25 100 5



189 131 6 16 3240.669828 25.000 20.00 25 100 5



189 132 6 16 3240.807025 25.000 20.00 25 100 5



189 133 6 16 3240.944221 25.000 20.00 25 100 5



189 134 6 16 3241.081417 25.000 20.00 25 100 5



189 135 6 16 3241.218614 25.000 20.00 25 100 5



189 136 6 16 3241.35581 25.000 20.00 25 100 5



189 137 6 16 3241.493006 25.000 20.00 25 100 5



189 138 6 16 3241.630203 25.000 20.00 25 100 5



189 139 6 16 3241.767399 25.000 20.00 25 100 5



189 140 6 16 3241.904595 25.000 20.00 25 100 5



189 141 6 16 3242.041792 25.000 20.00 25 100 5



189 142 6 16 3242.178988 25.000 20.00 25 100 5



189 143 6 16 3242.316184 25.000 20.00 25 100 5



189 144 6 16 3242.453381 25.000 20.00 25 100 5



189 145 6 16 3242.590577 25.000 20.00 25 100 5



189 146 6 16 3242.727773 25.000 20.00 25 100 5



189 147 6 16 3242.86497 25.000 20.00 25 100 5



189 148 6 16 3243.002166 25.000 20.00 25 100 5



189 149 6 16 3243.139362 25.000 20.00 25 100 5



189 150 6 16 3243.276559 25.000 20.00 25 100 5



189 151 6 16 3243.413755 25.000 20.00 25 100 5



189 152 6 16 3243.550951 25.000 20.00 25 100 5



189 153 6 16 3243.688148 25.000 20.00 25 100 5



189 154 6 16 3243.825344 25.000 20.00 25 100 5



189 155 6 16 3243.96254 25.000 20.00 25 100 5



189 156 6 16 3244.099737 25.000 20.00 25 100 5



189 157 6 16 3244.236933 25.000 20.00 25 100 5



189 158 6 16 3244.374129 25.000 20.00 25 100 5



189 159 6 16 3244.511326 25.000 20.00 25 100 5



189 160 6 16 3244.648522 25.000 20.00 25 100 5



189 161 6 16 3244.785718 25.000 20.00 25 100 5



189 162 6 16 3244.922915 25.000 20.00 25 100 5
189 163 6 16 3245.060111 25.000 20.00 25 100 5
189 164 6 16 3245.197307 25.000 20.00 25 100 5
189 165 6 16 3245.334504 25.000 20.00 25 100 5
189 166 6 16 3245.4717 25.000 20.00 25 100 5
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 167 6 16 3245.608896 25.000 20.00 25 100 5
189 168 6 16 3245.746093 25.000 20.00 25 100 5
189 169 6 16 3245.883289 25.000 20.00 25 100 5



189 170 6 16 3246.020485 25.000 20.00 25 100 5



189 171 6 16 3246.157682 25.000 20.00 25 100 5



189 172 6 16 3246.294878 25.000 20.00 25 100 5



189 173 6 16 3246.432074 25.000 20.00 25 100 5



189 174 6 16 3246.56927 25.000 20.00 25 100 5



189 175 6 16 3246.706467 25.000 20.00 25 100 5



189 176 6 16 3246.843663 25.000 20.00 25 100 5



189 177 6 16 3246.980859 25.000 20.00 25 100 5



189 178 6 16 3247.118056 25.000 20.00 25 100 5



189 179 6 16 3247.255252 25.000 20.00 25 100 5



189 180 6 16 3247.392448 25.000 20.00 25 100 5



189 181 6 16 3247.529645 25.000 20.00 25 100 5



189 182 6 16 3247.666841 25.000 20.00 25 100 5



189 183 6 16 3247.804037 25.000 20.00 25 100 5



189 184 6 16 3247.941234 25.000 20.00 25 100 5



189 185 6 16 3248.07843 25.000 20.00 25 100 5



189 186 6 16 3248.215626 25.000 20.00 25 100 5



189 187 6 16 3248.352823 25.000 20.00 25 100 5



189 188 6 16 3248.490019 25.000 20.00 25 100 5



189 189 6 16 3248.627215 25.000 20.00 25 100 5



189 190 6 16 3248.764412 25.000 20.00 25 100 5



189 191 6 16 3248.901608 25.000 20.00 25 100 5



189 192 6 16 3249.038804 25.000 20.00 25 100 5



189 193 6 16 3249.176001 25.000 20.00 25 100 5



189 194 6 16 3249.313197 25.000 20.00 25 100 5



189 195 6 16 3249.450393 25.000 20.00 25 100 5



189 196 6 16 3249.58759 25.000 20.00 25 100 5



189 197 6 16 3249.724786 25.000 20.00 25 100 5



189 198 6 16 3249.861982 25.000 20.00 25 100 5



189 199 6 16 3249.999179 25.000 20.00 25 100 5



189 200 6 16 3250.136375 25.000 20.00 25 100 5



189 201 6 16 3250.273571 25.000 20.00 25 100 5



189 202 6 16 3250.410768 25.000 20.00 25 100 5



189 203 6 16 3250.547964 25.000 20.00 25 100 5



189 204 6 16 3250.68516 25.000 20.00 25 100 5



189 205 6 16 3250.822357 25.000 20.00 25 100 5



189 206 6 16 3250.959553 25.000 20.00 25 100 5
189 207 6 16 3251.096749 25.000 20.00 25 100 5
189 208 6 16 3251.233946 25.000 20.00 25 100 5
189 209 6 16 3251.371142 25.000 20.00 25 100 5
189 210 6 16 3251.508338 25.000 20.00 25 100 5
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 211 6 16 3251.645535 25.000 20.00 25 100 5
189 212 6 16 3251.782731 25.000 20.00 25 100 5
189 213 6 16 3251.919927 25.000 20.00 25 100 5



189 214 6 16 3252.057124 25.000 20.00 25 100 5



189 215 6 16 3252.19432 25.000 20.00 25 100 5



189 216 6 16 3252.331516 25.000 20.00 25 100 5



189 217 6 16 3252.468713 25.000 20.00 25 100 5



189 218 6 16 3252.605909 25.000 20.00 25 100 5



189 219 6 16 3252.743105 25.000 20.00 25 100 5



189 220 6 16 3252.880302 25.000 20.00 25 100 5



189 221 6 16 3253.017498 25.000 20.00 25 100 5



189 222 6 16 3253.154694 25.000 20.00 25 100 5



189 223 6 16 3253.291891 25.000 20.00 25 100 5



189 224 6 16 3253.429087 25.000 20.00 25 100 5



189 225 6 16 3253.566283 25.000 20.00 25 100 5



189 226 6 16 3253.703479 25.000 20.00 25 100 5



189 227 6 16 3253.840676 25.000 20.00 25 100 5



189 228 6 16 3253.977872 25.000 20.00 25 100 5



189 229 6 16 3254.115068 25.000 20.00 25 100 5



189 230 6 16 3254.252265 25.000 20.00 25 100 5



189 231 6 16 3254.389461 25.000 20.00 25 100 5



189 232 6 16 3254.526657 25.000 20.00 25 100 5



189 233 6 16 3254.663854 25.000 20.00 25 100 5



189 234 6 16 3254.80105 25.000 20.00 25 100 5



189 235 6 16 3254.938246 25.000 20.00 25 100 5



189 236 6 16 3255.075443 25.000 20.00 25 100 5



189 237 6 16 3255.212639 25.000 20.00 25 100 5



189 238 6 16 3255.349835 25.000 20.00 25 100 5



189 239 6 16 3255.487032 25.000 20.00 25 100 5



189 240 6 16 3255.624228 25.000 20.00 25 100 5



189 241 6 16 3255.761424 25.000 20.00 25 100 5



189 242 6 16 3255.93292 37.000 20.00 37 100 5



189 243 6 16 3256.190163 57.000 20.00 57 100 5



189 244 6 16 3256.575822 84.000 20.00 84 100 5



189 245 6 16 3257.081527 100.000 20.00 100 100 5



189 246 6 16 3257.630313 100.000 20.00 100 100 5



189 247 6 16 3258.179098 100.000 20.00 100 100 5



189 248 6 16 3258.727883 100.000 20.00 100 100 5



189 249 6 16 3259.276669 100.000 20.00 100 100 5



189 250 6 16 3259.825454 100.000 20.00 100 100 5
189 251 6 16 3260.374239 100.000 20.00 100 100 5
189 252 6 16 3260.923025 100.000 20.00 100 100 5
189 253 6 16 3261.47181 100.000 20.00 100 100 5
189 254 6 16 3261.873101 46.000 20.00 46 100 5



Page 35 of 74











APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 255 6 16 3272 5.576 20.00 48 861 5
189 256 6 16 3272 11.469 20.00 100 872 5
189 257 6 16 3272 11.184 20.00 100 894 5



189 258 6 16 3272 8.209 20.00 75 914 5



16 56 6 26 3109.13645 180.748 27.00 171 26 1



16 57 6 26 3109.586559 154.799 27.00 100 17 1



16 58 6 26 3109.749643 141.455 27.00 76 15 1



17 54 6 26 3108.304688 83.449 26.41 128 41 1



17 55 6 26 3108.645105 89.704 26.82 115 34 1



17 56 6 26 3108.846618 7.895 26.98 9 31 1



18 52 6 26 3107.442512 578.767 25.20 117 56 11



18 53 6 26 3107.806272 666.544 25.85 116 49 11



19 50 6 26 3106.682226 431.314 23.98 114 70 11



19 51 6 26 3106.992324 307.201 24.54 73 64 11



20 47 6 26 3105.4932 302.592 21.61 116 91 11



20 48 6 26 3105.936419 335.850 22.47 113 83 11



21 45 6 26 3100 22.742 19.98 94 908 11



21 46 6 26 3105.107076 154.314 20.85 66 98 11



22 44 6 26 3100 33.198 20.02 121 803 11



23 42 6 26 3100 52.196 20.12 147 623 11



23 43 6 26 3100 14.281 20.05 45 695 11



24 40 6 26 3100 67.079 20.09 138 455 11



24 41 6 26 3100 26.789 20.19 63 522 11



25 39 6 26 3100 47.882 20.14 76 352 11



26 38 6 26 3100 29.964 20.01 42 309 11



27 37 6 26 3100 58.699 20.04 95 357 11



28 36 6 26 3100 52.607 20.04 99 415 11



29 35 6 26 3100 48.548 20.08 104 473 11



30 34 6 26 3100 45.326 20.08 109 531 11



31 33 6 26 3100 42.079 20.07 112 588 11



32 32 6 26 3100 38.592 20.09 113 647 11



33 31 6 26 3100 35.416 20.09 113 705 11



34 30 6 26 3100 32.895 20.20 113 763 11



35 29 6 26 3100 30.293 20.02 113 821 11



36 28 6 26 3100 28.237 19.98 113 879 11



37 27 6 26 3100 24.221 19.88 104 939 11



38 26 6 26 3100 11.876 19.77 54 989 11



39 25 6 26 3105.658828 3042.093 20.04 138 10 11



40 24 6 26 3107.094981 3361.977 20.11 152 10 11



41 23 6 26 3108.743044 2428.549 20.07 110 10 11
41 24 6 26 3108.018875 920.465 19.92 42 10 11
42 23 6 26 3109.693516 1957.646 20.00 89 10 11
43 22 6 26 3111.368156 3011.498 19.98 137 10 11
44 21 6 26 3112.888332 3336.073 19.95 152 10 11
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
45 20 6 26 3114.491135 2609.979 19.94 119 10 11
45 21 6 26 3113.766966 726.186 20.01 33 10 11
46 20 6 26 3115.441606 1763.777 20.04 80 10 11



47 19 6 26 3117.116247 2795.930 20.01 127 10 11



48 18 6 26 3118.681898 3152.674 20.04 143 10 11



49 18 6 26 3119.53225 925.220 20.03 42 10 11



96 2 6 36 3175 0.135 30.78 21 4797 1



97 2 6 36 3175 0.135 30.78 21 4797 1



98 2 6 36 3175 0.168 32.18 25 4790 1



99 2 6 36 3175 0.170 32.44 25 4783 1



100 2 6 36 3175 0.173 32.98 25 4776 1



101 2 6 36 3175 0.172 32.83 25 4769 1



102 2 6 36 3175 0.172 32.78 25 4761 1



103 2 6 36 3175 0.172 32.70 25 4754 1



104 2 6 36 3175 0.196 33.15 28 4746 1



105 2 6 36 3175 0.230 33.04 33 4738 1



106 2 6 36 3175 0.237 32.94 34 4728 1



107 3 6 36 3175 0.153 32.54 22 4688 1



108 3 6 36 3175 0.153 32.54 22 4688 1



109 3 6 36 3175 0.153 32.54 22 4688 1



110 3 6 36 3175 0.153 32.54 22 4688 1



111 3 6 36 3175 0.230 32.56 33 4680 1



112 3 6 36 3175 0.285 32.44 41 4671 1



113 3 6 36 3175 0.415 32.21 60 4655 1



114 3 6 36 3175 0.670 31.97 97 4630 1



115 4 6 36 3175 0.646 31.44 94 4579 1



116 4 6 36 3175 0.707 31.06 103 4526 1



117 5 6 36 3175 0.498 30.60 73 4484 1



118 5 6 36 3175 0.690 30.14 102 4456 1



119 5 6 36 3175 0.822 30.31 120 4423 1



120 6 6 36 3175 0.405 31.09 57 4379 1



121 6 6 36 3175 0.765 32.34 103 4354 1



122 6 6 36 3175 0.862 35.79 104 4319 1



123 7 6 36 3175 0.523 35.48 63 4273 1



124 7 6 36 3175 0.940 37.27 107 4245 1



125 8 6 36 3175 0.076 39.70 8 4193 1



126 8 6 36 3175 0.997 40.06 104 4180 1



127 8 6 36 3175 1.022 39.60 107 4145 1



128 9 6 36 3175 1.031 39.60 107 4108 1



129 9 6 36 3175 0.535 41.08 53 4071 1
130 9 6 36 3175 1.208 40.73 120 4047 1
131 10 6 36 3175 0.010 41.51 1 3996 1
132 10 6 36 3175 1.390 44.25 125 3978 1
133 11 6 36 3175 0.289 45.31 25 3926 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
134 11 6 36 3175 1.237 46.02 105 3906 1
135 11 6 36 3175 1.389 47.27 114 3879 1
136 12 6 36 3175 0.025 47.21 2 3825 1



137 12 6 36 3175 1.281 46.51 105 3811 1



138 12 6 36 3175 1.520 45.98 125 3781 1



139 13 6 36 3175 0.422 44.91 35 3726 1



140 13 6 36 3175 1.467 44.15 123 3701 1



141 14 6 36 3175 1.481 44.15 123 3668 1



142 14 6 36 3175 1.148 42.16 99 3635 1



143 14 6 36 3175 1.245 40.45 111 3605 1



144 15 6 36 3175 1.257 40.45 111 3572 1



145 15 6 36 3175 1.074 38.03 100 3542 1



146 15 6 36 3175 1.193 36.39 115 3507 1



147 16 6 36 3175 0.279 35.82 27 3461 1



148 16 6 36 3175 1.195 35.46 116 3440 1



149 17 6 36 3175 1.209 35.46 116 3403 1



150 17 6 36 3175 0.726 34.45 71 3368 1



151 17 6 36 3175 1.173 34.07 115 3341 1



152 18 6 36 3175 1.182 34.07 115 3315 1



153 18 6 36 3175 1.066 33.08 106 3291 1



154 18 6 36 3175 0.732 30.69 77 3230 1



155 19 6 36 3175 0.753 30.69 77 3140 1



156 19 6 36 3175 0.884 31.38 86 3054 1



157 20 6 36 3175 0.914 31.38 86 2953 1



158 20 6 36 3175 0.368 29.97 35 2853 1



159 20 6 36 3175 1.230 29.37 117 2795 1



160 21 6 36 3175 1.287 29.37 117 2670 1



161 21 6 36 3175 1.078 28.12 100 2607 1



162 21 6 36 3175 1.361 29.36 117 2524 1



163 22 6 36 3175 0.597 30.57 47 2407 1



164 22 6 36 3175 1.720 34.15 118 2344 1



165 23 6 36 3175 1.903 37.06 113 2200 1



166 23 6 36 3175 1.937 37.06 113 2161 1



167 23 6 36 3175 2.074 36.44 118 2073 1



168 24 6 36 3175 1.074 35.62 59 1957 1



169 24 6 36 3175 1.934 35.31 104 1899 1



170 24 6 36 3175 2.151 34.66 113 1821 1



171 25 6 36 3175 0.641 35.05 31 1695 1



172 25 6 36 3175 2.760 35.88 126 1638 1



173 26 6 36 3175 1.076 35.89 45 1501 1
174 26 6 36 3175 2.602 36.73 103 1454 1
175 26 6 36 3175 2.767 36.72 102 1354 1
176 27 6 36 3175 2.083 36.67 69 1215 1
177 27 6 36 3175 2.162 36.67 69 1171 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
178 28 6 36 3175 4.066 35.49 118 1030 1
179 28 6 36 3175 4.157 35.49 118 1008 1
180 29 6 36 3175 1.933 35.12 49 890 1



181 29 6 36 3175 4.942 34.59 118 826 1



182 30 6 36 3175 4.589 34.39 97 727 1



183 30 6 36 3175 4.667 33.96 90 655 1



184 31 6 36 3175 79.590 33.63 119 553 11



185 32 6 36 3175 56.132 33.56 69 454 11



186 32 6 36 3175 97.314 33.26 102 383 11



187 33 6 36 3175 89.616 33.12 61 248 11



188 33 6 36 3175 89.856 33.12 61 247 11



4 169 6 46 3200 0.595 25.20 33 1398 1



4 170 6 46 3200 0.650 25.20 36 1396 1



4 171 6 46 3200 0.630 25.10 35 1394 1



4 172 6 46 3200 1.029 25.10 57 1391 1



5 172 6 46 3200 1.487 25.10 82 1384 1



5 173 6 46 3200 0.471 25.00 26 1381 1



5 174 6 46 3200 0.469 24.90 26 1379 1



5 175 6 46 3200 0.468 24.80 26 1377 1



5 176 6 46 3200 0.469 24.80 26 1375 1



5 177 6 46 3200 0.486 24.70 27 1373 1



5 178 6 46 3200 0.466 24.60 26 1372 1



5 179 6 46 3200 0.698 24.50 39 1369 1



5 180 6 46 3200 0.178 24.40 10 1367 1



6 180 6 46 3200 1.234 24.40 69 1364 1



6 181 6 46 3200 0.661 24.30 37 1361 1



6 182 6 46 3200 0.447 24.30 25 1358 1



6 183 6 46 3200 0.462 24.10 26 1356 1



6 184 6 46 3200 0.443 24.00 25 1355 1



6 185 6 46 3200 0.461 24.00 26 1353 1



6 186 6 46 3200 0.440 23.80 25 1351 1



6 187 6 46 3200 0.457 23.70 26 1349 1



6 188 6 46 3200 0.648 23.60 37 1347 1



7 188 6 46 3200 1.743 23.60 99 1341 1



7 189 6 46 3200 0.439 23.50 25 1337 1



7 190 6 46 3200 0.438 23.40 25 1335 1



7 191 6 46 3200 0.437 23.30 25 1333 1



7 192 6 46 3200 0.434 23.10 25 1332 1



7 193 6 46 3200 0.432 23.00 25 1330 1



7 194 6 46 3200 0.431 22.90 25 1328 1
7 195 6 46 3200 0.430 22.80 25 1326 1
7 196 6 46 3200 1.029 22.70 60 1323 1
8 196 6 46 3200 1.431 22.70 83 1317 1
8 197 6 46 3200 0.445 22.50 26 1314 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
8 198 6 46 3200 0.427 22.40 25 1312 1
8 199 6 46 3200 0.443 22.30 26 1310 1
8 200 6 46 3200 0.422 22.10 25 1308 1



8 201 6 46 3200 0.421 22.00 25 1306 1



8 202 6 46 3200 0.435 21.80 26 1304 1



8 203 6 46 3200 0.417 21.70 25 1302 1



8 204 6 46 3200 0.947 21.60 57 1300 1



9 204 6 46 3200 1.470 21.60 88 1293 1



9 205 6 46 3200 0.415 21.40 25 1290 1



9 206 6 46 3200 0.430 21.30 26 1288 1



9 207 6 46 3200 0.412 21.20 25 1286 1



9 208 6 46 3200 0.425 21.00 26 1284 1



9 209 6 46 3200 0.405 20.80 25 1282 1



9 210 6 46 3200 0.406 20.00 26 1281 1



9 211 6 46 3200 0.814 20.00 52 1278 1



10 211 6 46 3200 0.298 20.00 19 1275 1



10 212 6 46 3200 1.623 20.00 103 1269 1



10 213 6 46 3200 0.411 20.00 26 1266 1



10 214 6 46 3200 0.396 20.00 25 1264 1



10 215 6 46 3200 0.396 20.00 25 1262 1



10 216 6 46 3200 0.413 20.00 26 1260 1



10 217 6 46 3200 0.397 20.00 25 1258 1



10 218 6 46 3200 0.398 20.00 25 1257 1



10 219 6 46 3200 1.181 20.00 74 1254 1



11 219 6 46 3200 1.123 20.00 70 1247 1



11 220 6 46 3200 0.418 20.00 26 1244 1



11 221 6 46 3200 0.402 20.00 25 1242 1



11 222 6 46 3200 0.419 20.00 26 1240 1



11 223 6 46 3200 0.404 20.00 25 1239 1



11 224 6 46 3200 0.420 20.00 26 1237 1



11 225 6 46 3200 0.405 20.00 25 1235 1



11 226 6 46 3200 1.267 20.00 78 1231 1



11 227 6 46 3200 0.409 20.00 25 1222 1



12 226 6 46 3200 1.094 20.00 67 1225 1



12 227 6 46 3200 0.409 20.00 25 1222 1



12 228 6 46 3200 0.426 20.00 26 1220 1



12 229 6 46 3200 0.410 20.00 25 1219 1



12 230 6 46 3200 0.411 20.00 25 1217 1



12 231 6 46 3200 0.428 20.00 26 1215 1



12 232 6 46 3200 0.412 20.00 25 1213 1
12 233 6 46 3200 0.413 20.00 25 1211 1
12 234 6 46 3200 0.430 20.00 26 1209 1
12 235 6 46 3200 0.945 20.00 57 1207 1
13 235 6 46 3200 1.483 20.00 89 1200 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
13 236 6 46 3200 0.418 20.00 25 1197 1
13 237 6 46 3200 0.435 20.00 26 1195 1
13 238 6 46 3200 0.436 20.00 26 1193 1



13 239 6 46 3200 0.420 20.00 25 1191 1



13 240 6 46 3200 0.437 20.00 26 1189 1



13 241 6 46 3200 0.438 20.00 26 1187 1



13 242 6 46 3200 1.013 20.00 60 1184 1



14 242 6 46 3200 1.633 20.00 88 1078 1



14 243 6 46 3200 1.062 20.00 57 1073 1



14 244 6 46 3200 1.592 20.00 85 1068 1



14 245 6 46 3200 2.188 20.00 116 1060 1



15 245 6 46 3200 2.301 20.00 121 1052 1



15 246 6 46 3200 1.230 20.00 87 1414 1



16 246 6 46 3200 0.468 20.00 33 1410 1



16 247 6 46 3200 1.766 20.00 124 1404 1



16 248 6 46 3200 1.404 20.00 98 1396 1



17 248 6 46 3200 0.374 20.00 26 1392 1



17 249 6 46 3200 1.789 20.00 124 1386 1



17 250 6 46 3200 1.510 20.00 104 1378 1



18 250 6 46 3200 0.277 20.00 19 1373 1



18 251 6 46 3200 1.813 20.00 124 1368 1



18 252 6 46 3200 1.648 20.00 112 1359 1



19 252 6 46 3200 0.177 20.00 12 1355 1



19 253 6 46 3200 1.837 20.00 124 1350 1



19 254 6 46 3200 1.775 20.00 119 1341 1



20 254 6 46 3200 0.060 20.00 4 1336 1



20 255 6 46 3200 1.862 20.00 124 1332 1



20 256 6 46 3200 1.875 20.00 124 1323 1



21 256 6 46 3200 1.843 20.00 121 1313 1



21 257 6 46 3200 1.843 20.00 121 1313 1



21 258 6 46 3200 1.901 20.00 124 1304 1



22 258 6 46 3200 1.712 20.00 121 1413 1



22 259 6 46 3200 1.634 20.00 114 1395 1



22 260 6 46 3200 2.776 20.00 141 1016 1



23 260 6 46 3200 0.892 20.00 45 1009 1



23 261 6 46 3200 3.683 20.00 184 999 1



24 261 6 46 3200 3.160 20.00 156 987 1



25 261 6 46 3200 2.540 20.00 124 977 1



25 262 6 46 3200 3.396 20.00 164 966 1



26 262 6 46 3200 1.544 20.00 74 958 1
26 263 6 46 3200 3.780 20.00 179 947 1
27 263 6 46 3200 1.404 20.00 66 940 1
27 264 6 46 3200 3.028 20.00 141 931 1
28 264 6 46 3200 2.318 20.00 107 923 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
29 264 6 46 3200 1.942 20.00 89 917 1
29 265 6 46 3200 1.715 20.00 78 910 1
30 265 6 46 3200 2.725 20.00 123 903 1



31 265 6 46 3200 4.164 20.00 186 893 1



32 265 6 46 3200 0.317 20.00 14 884 1



32 266 6 46 3200 3.837 20.00 168 876 1



33 266 6 46 3200 3.631 20.00 157 865 1



34 266 6 46 3200 1.073 20.00 46 858 1



34 267 6 46 3200 3.270 20.00 139 850 1



35 267 6 46 3200 3.474 20.00 146 841 1



36 267 6 46 3200 2.813 20.00 117 832 1



37 267 6 46 3200 1.140 20.00 47 825 1



37 268 6 46 3200 4.379 20.00 179 817 1



38 268 6 46 3200 0.298 20.00 120 806 0.1



39 268 6 46 3200 0.040 20.00 16 801 0.1



40 268 6 56 3200 0.070 20.00 63 1800 0.1



41 268 6 56 3200 0.112 20.00 101 1800 0.1



42 268 6 56 3200 0.111 20.00 100 1800 0.1



43 268 6 56 3200 0.112 20.00 101 1800 0.1



44 268 6 56 3200 0.111 20.00 100 1800 0.1



45 268 6 56 3200 0.112 20.00 101 1800 0.1



46 268 6 56 3200 0.048 20.00 43 1800 0.1



114 266 6 66 3240.123244 127.458 19.92 64 1 0.1



115 266 6 66 3240.437426 200.879 20.09 100 1 0.1



116 266 6 66 3240.819303 201.655 20.17 100 1 0.1



117 266 6 66 3241.201179 198.676 19.87 100 1 0.1



118 266 6 66 3241.583056 199.625 19.96 100 1 0.1



119 266 6 66 3241.964932 199.983 20.00 100 1 0.1



120 266 6 66 3242.346809 200.413 20.04 100 1 0.1



121 266 6 66 3242.728685 200.473 20.05 100 1 0.1



122 266 6 66 3243.110561 199.014 19.90 100 1 0.1



123 266 6 66 3243.492438 199.242 19.92 100 1 0.1



124 266 6 66 3243.874314 199.694 19.97 100 1 0.1



125 266 6 66 3244.256191 198.777 19.88 100 1 0.1



126 266 6 66 3244.638067 200.597 20.06 100 1 0.1



127 266 6 66 3245.019944 200.597 20.06 100 1 0.1



128 266 6 66 3245.40182 198.843 19.88 100 1 0.1



129 266 6 66 3245.783697 1984.282 19.84 100 1 1



130 266 6 66 3246.165573 1993.550 19.94 100 1 1



131 266 6 66 3246.54745 2000.459 20.00 100 1 1
132 266 6 66 3246.929326 2004.390 20.04 100 1 1
133 266 6 66 3247.311203 2007.231 20.07 100 1 1
134 266 6 66 3247.693079 1992.827 19.93 100 1 1
135 266 6 66 3248.074956 1993.911 19.94 100 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
136 266 6 66 3248.456832 1998.364 19.98 100 1 1
137 266 6 66 3248.838709 2002.329 20.02 100 1 1
138 266 6 66 3249.220585 10050.513 20.10 100 1 5



139 266 6 66 3249.602462 10024.487 20.05 100 1 5



140 266 6 66 3249.984338 9960.205 19.92 100 1 5



141 266 6 66 3250.366214 9998.950 20.00 100 1 5



142 266 6 66 3250.748091 10001.245 20.00 100 1 5



143 266 6 66 3251.129967 10004.834 20.01 100 1 5



144 266 6 66 3251.511844 10025.439 20.05 100 1 5



145 266 6 66 3251.89372 9958.276 19.92 100 1 5



146 266 6 66 3252.275597 9972.290 19.94 100 1 5



147 266 6 66 3252.657473 9977.026 19.95 100 1 5



148 266 6 66 3253.03935 9989.941 19.98 100 1 5



149 266 6 66 3253.421226 10018.311 20.04 100 1 5



150 266 6 66 3253.803103 10037.207 20.07 100 1 5



151 266 6 66 3254.184979 9929.590 19.86 100 1 5



152 266 6 66 3254.566856 9965.283 19.93 100 1 5



153 266 6 66 3254.948732 9983.813 19.97 100 1 5



154 266 6 66 3255.330609 10001.563 20.00 100 1 5



155 266 6 66 3255.712485 10011.865 20.02 100 1 5



156 266 6 66 3256.094362 10024.854 20.05 100 1 5



157 266 6 66 3256.476238 9948.364 19.90 100 1 5



158 266 6 66 3256.858114 9934.497 19.87 100 1 5



159 266 6 66 3257.239991 9967.822 19.94 100 1 5



160 266 6 66 3257.621867 9944.434 19.89 100 1 5



161 266 6 66 3258.003744 10019.995 20.04 100 1 5



162 266 6 66 3258.38562 10031.885 20.06 100 1 5



163 266 6 66 3258.767497 9906.396 19.81 100 1 5



164 266 6 66 3259.149373 9862.622 19.73 100 1 5



165 266 6 66 3259.53125 9989.697 19.98 100 1 5



166 266 6 66 3259.913126 10008.008 20.02 100 1 5



167 266 6 66 3260.295003 10026.196 20.05 100 1 5



168 266 6 66 3260.676879 10044.141 20.09 100 1 5



169 266 6 66 3261.058756 9957.275 19.91 100 1 5



170 266 6 66 3261.440632 9987.134 19.97 100 1 5



171 266 6 66 3261.822509 9993.481 19.99 100 1 5



172 266 6 66 3262.204385 9949.170 19.90 100 1 5



173 266 6 66 3262.586262 10007.153 20.01 100 1 5



174 266 6 66 3262.7772 7353.136 19.87 74 1 5



47 268 6 76 3190.511162 96.000 20.00 48 1 0.1
48 268 6 76 3192.096851 200.106 20.01 100 1 0.1
49 268 6 76 3193.933201 142.000 20.00 71 1 0.1
50 268 6 76 3195.456846 141.950 19.99 71 1 0.1
51 268 6 76 3196.949347 135.737 19.96 68 1 0.1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
52 268 6 76 3198.359999 126.000 20.00 63 1 0.1
53 268 6 76 3199.493289 83.628 19.91 42 1 0.1
54 268 6 76 3200.399921 84.000 20.00 42 1 0.1



55 268 6 76 3201.229321 70.268 20.08 35 1 0.1



56 268 6 76 3201.927763 60.079 20.03 30 1 0.1



57 268 6 76 3202.552332 56.000 20.00 28 1 0.1



58 268 6 76 3203.123174 49.941 19.98 25 1 0.1



59 268 6 76 3203.660438 50.000 20.00 25 1 0.1



60 268 6 76 3204.197701 50.000 20.00 25 1 0.1



61 268 6 76 3204.734964 50.000 20.00 25 1 0.1



62 268 6 76 3205.272228 49.908 19.96 25 1 0.1



63 268 6 76 3205.809491 50.000 20.00 25 1 0.1



64 268 6 76 3206.346754 50.000 20.00 25 1 0.1



65 268 6 76 3206.884018 50.000 20.00 25 1 0.1



66 268 6 76 3207.421281 50.167 20.07 25 1 0.1



67 268 6 76 3207.958544 49.667 19.87 25 1 0.1



68 268 6 76 3208.495808 50.000 20.00 25 1 0.1



69 268 6 76 3209.033071 50.062 20.02 25 1 0.1



70 268 6 76 3209.570334 50.000 20.00 25 1 0.1



71 268 6 76 3210.107598 50.000 20.00 25 1 0.1



72 268 6 76 3210.644861 50.000 20.00 25 1 0.1



73 268 6 76 3211.182124 50.133 20.05 25 1 0.1



74 268 6 76 3211.719388 49.633 19.85 25 1 0.1



75 268 6 76 3212.256651 50.000 20.00 25 1 0.1



76 268 6 76 3212.793914 49.995 20.00 25 1 0.1



77 268 6 76 3213.364757 58.288 20.10 29 1 0.1



78 268 6 76 3213.969178 55.718 19.90 28 1 0.1



79 268 6 76 3214.54002 50.000 20.00 25 1 0.1



80 268 6 76 3215.077283 50.104 20.04 25 1 0.1



81 268 6 76 3215.614547 50.000 20.00 25 1 0.1



82 268 6 76 3216.15181 50.000 20.00 25 1 0.1



83 268 6 76 3216.689074 50.000 20.00 25 1 0.1



84 268 6 76 3217.226337 50.171 20.07 25 1 0.1



85 268 6 76 3217.7636 49.671 19.87 25 1 0.1



86 268 6 76 3218.300864 50.000 20.00 25 1 0.1



87 268 6 76 3218.838127 50.059 20.02 25 1 0.1



88 268 6 76 3219.37539 50.000 20.00 25 1 0.1



89 268 6 76 3219.912654 49.852 19.94 25 1 0.1



90 268 6 76 3220.449917 50.000 20.00 25 1 0.1



91 268 6 76 3220.98718 50.170 20.07 25 1 0.1
92 268 6 76 3221.524444 50.000 20.00 25 1 0.1
93 268 6 76 3222.061707 50.000 20.00 25 1 0.1
94 267 6 76 3227.748894 325.242 20.20 161 1 0.1
94 268 6 76 3223.47306 296.479 20.03 148 1 0.1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
95 267 6 76 3229.281382 49.753 19.90 25 1 0.1
96 267 6 76 3229.818681 50.126 20.05 25 1 0.1
97 267 6 76 3230.355981 50.190 20.08 25 1 0.1



98 267 6 76 3230.89328 49.690 19.88 25 1 0.1



99 267 6 76 3231.430579 49.987 19.99 25 1 0.1



100 267 6 76 3231.967879 50.049 20.02 25 1 0.1



101 267 6 76 3232.505178 49.810 19.92 25 1 0.1



102 267 6 76 3233.042477 49.865 19.95 25 1 0.1



103 267 6 76 3233.579777 50.089 20.04 25 1 0.1



104 267 6 76 3234.117076 50.205 20.08 25 1 0.1



105 267 6 76 3234.654375 49.909 19.96 25 1 0.1



106 267 6 76 3235.191675 49.996 20.00 25 1 0.1



107 267 6 76 3235.728974 50.085 20.03 25 1 0.1



108 267 6 76 3236.266273 49.794 19.92 25 1 0.1



109 267 6 76 3236.803573 49.867 19.95 25 1 0.1



110 267 6 76 3237.340872 50.248 20.10 25 1 0.1



111 267 6 76 3237.878171 50.124 20.05 25 1 0.1



112 267 6 76 3238.576661 79.848 19.96 40 1 0.1



113 267 6 76 3239.0065 92.141 20.03 46 1 0.1



50 17 6 86 3120.307158 1064.713 20.09 53 1 1



51 16 6 86 3120.307158 1058.993 19.98 53 1 1



52 16 6 86 3120.986216 1258.416 19.97 63 1 1



53 15 6 86 3122.90512 1639.211 19.99 82 1 1



53 16 6 86 3121.744333 1647.079 20.09 82 1 1



54 15 6 86 3123.536789 854.717 19.88 43 1 1



55 14 6 86 3125.553824 1459.180 19.99 73 1 1



55 15 6 86 3124.306826 2171.021 20.10 108 1 1



56 14 6 86 3126.092787 596.815 19.89 30 1 1



57 14 6 86 3126.433451 560.366 20.01 28 1 1



58 13 6 86 3128.644929 2033.395 19.74 103 1 1



58 14 6 86 3127.093721 2240.902 20.01 112 1 1



59 13 6 86 3129.276208 499.630 19.99 25 1 1



60 13 6 86 3129.570119 500.735 20.03 25 1 1



61 13 6 86 3129.864029 498.235 19.93 25 1 1



62 13 6 86 3130.15794 499.999 20.00 25 1 1



63 12 6 86 3131.88263 1663.096 20.04 83 1 1



63 13 6 86 3130.657614 1661.860 20.02 83 1 1



64 12 6 86 3132.406943 500.087 20.00 25 1 1



65 12 6 86 3132.699988 499.998 20.00 25 1 1



66 12 6 86 3132.993033 500.968 20.04 25 1 1
67 11 6 86 3134.734891 1241.499 20.02 62 1 1
67 12 6 86 3133.60302 1977.704 19.98 99 1 1
68 11 6 86 3135.188151 499.801 19.99 25 1 1
69 11 6 86 3135.481768 519.793 19.99 26 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
70 10 6 86 3137.79366 2284.921 20.04 114 1 1
70 11 6 86 3136.110526 2199.135 19.99 110 1 1
71 10 6 86 3138.417827 498.579 19.94 25 1 1



72 10 6 86 3138.710872 500.211 20.01 25 1 1



73 10 6 86 3139.003917 500.256 20.01 25 1 1



74 9 6 86 3140.451465 1872.275 19.92 94 1 1



74 10 6 86 3139.398531 1039.116 19.98 52 1 1



75 9 6 86 3141.024924 501.907 20.08 25 1 1



76 9 6 86 3141.320563 499.360 19.97 25 1 1



77 8 6 86 3142.859346 1622.417 20.03 81 1 1



77 9 6 86 3141.774555 1401.046 20.01 70 1 1



78 8 6 86 3143.397068 560.681 20.02 28 1 1



79 8 6 86 3143.708428 500.684 20.03 25 1 1



80 7 6 86 3145.832892 2241.734 20.02 112 1 1



80 8 6 86 3144.302556 1960.703 20.01 98 1 1



81 7 6 86 3146.472141 499.928 20.00 25 1 1



82 7 6 86 3146.765185 499.928 20.00 25 1 1



83 6 6 86 3148.488796 2005.825 20.06 100 1 1



83 7 6 86 3147.263841 1400.215 20.00 70 1 1



84 6 6 86 3149.070828 498.956 19.96 25 1 1



85 6 6 86 3149.363872 497.350 19.89 25 1 1



86 5 6 86 3151.145391 2047.341 20.07 102 1 1



86 6 6 86 3149.843427 1461.547 20.02 73 1 1



87 5 6 86 3151.732104 519.271 19.97 26 1 1



88 5 6 86 3152.031801 519.511 19.98 26 1 1



89 4 6 86 3153.401793 1659.088 19.99 83 1 1



89 5 6 86 3152.421513 982.165 20.04 49 1 1



90 4 6 86 3153.890202 500.057 20.00 25 1 1



91 4 6 86 3154.184865 501.326 20.05 25 1 1



92 4 6 86 3154.479529 498.826 19.95 25 1 1



93 3 6 86 3156.297854 2020.902 20.01 101 1 1



93 4 6 86 3154.975482 1505.651 20.08 75 1 1



94 3 6 86 3156.846607 497.744 19.91 25 1 1



95 3 6 86 3156.993129 420.017 20.00 21 1 1



4 156 6 96 3186.536463 1127.492 45.10 25 1 1



4 157 6 96 3186.851329 1123.324 44.93 25 1 1



4 158 6 96 3187.166195 1108.761 44.35 25 1 1



4 159 6 96 3187.481061 1153.089 44.35 26 1 1



4 160 6 96 3187.795927 1093.761 43.75 25 1 1



4 161 6 96 3188.110793 1096.239 43.85 25 1 1
4 162 6 96 3188.425659 1082.093 43.28 25 1 1
4 163 6 96 3188.740526 1084.573 43.38 25 1 1
4 164 6 96 3189.055392 1121.456 43.13 26 1 1
4 165 6 96 3189.370258 1074.991 43.00 25 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
4 166 6 96 3189.685124 1069.992 42.80 25 1 1
4 167 6 96 3189.842557 511.597 42.63 12 1 1
5 142 6 96 3180.431058 1146.247 45.85 25 1 1



5 143 6 96 3180.744756 1146.247 45.85 25 1 1



5 144 6 96 3181.058454 1146.248 45.85 25 1 1



5 145 6 96 3181.372153 1146.248 45.85 25 1 1



5 146 6 96 3181.685851 1146.249 45.85 25 1 1



5 147 6 96 3181.99955 1146.250 45.85 25 1 1



5 148 6 96 3182.313248 1146.250 45.85 25 1 1



5 149 6 96 3182.626946 1146.251 45.85 25 1 1



5 150 6 96 3182.940645 1192.102 45.85 26 1 1



5 151 6 96 3183.254343 1145.418 45.82 25 1 1



5 152 6 96 3183.568042 1146.249 45.85 25 1 1



5 153 6 96 3183.88174 1143.330 45.73 25 1 1



5 154 6 96 3184.195438 1139.161 45.57 25 1 1



5 155 6 96 3184.75362 3537.278 45.35 78 1 1



6 129 6 96 3174.560069 1153.741 46.15 25 1 1



6 130 6 96 3174.873051 1151.242 46.05 25 1 1



6 131 6 96 3175.186032 1151.242 46.05 25 1 1



6 132 6 96 3175.499013 1151.242 46.05 25 1 1



6 133 6 96 3175.811994 1194.692 45.95 26 1 1



6 134 6 96 3176.124975 1148.743 45.95 25 1 1



6 135 6 96 3176.437957 1148.743 45.95 25 1 1



6 136 6 96 3176.750938 1148.744 45.95 25 1 1



6 137 6 96 3177.063919 1148.744 45.95 25 1 1



6 138 6 96 3177.3769 1148.745 45.95 25 1 1



6 139 6 96 3177.689881 1146.245 45.85 25 1 1



6 140 6 96 3178.002863 1146.246 45.85 25 1 1



6 141 6 96 3178.603709 4493.285 45.85 98 1 1



7 115 6 96 3168.742125 870.376 34.82 25 1 1



7 116 6 96 3169.054845 867.867 34.71 25 1 1



7 117 6 96 3169.367566 865.359 34.61 25 1 1



7 118 6 96 3169.680287 865.350 34.61 25 1 1



7 119 6 96 3169.993008 862.842 34.51 25 1 1



7 120 6 96 3170.305729 862.834 34.51 25 1 1



7 121 6 96 3170.61845 910.802 36.43 25 1 1



7 122 6 96 3170.931171 957.796 38.31 25 1 1



7 123 6 96 3171.243892 1005.811 40.23 25 1 1



7 124 6 96 3171.556613 1057.205 42.29 25 1 1



7 125 6 96 3171.869334 1106.002 44.24 25 1 1
7 126 6 96 3172.182054 1156.241 46.25 25 1 1
7 127 6 96 3172.494775 1153.741 46.15 25 1 1
7 128 6 96 3173.079949 4015.019 46.15 87 1 1
8 102 6 96 3162.950576 888.020 35.52 25 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
8 103 6 96 3163.264467 895.474 35.82 25 1 1
8 104 6 96 3163.578358 892.965 35.72 25 1 1
8 105 6 96 3163.89225 890.457 35.62 25 1 1



8 106 6 96 3164.206141 890.448 35.62 25 1 1



8 107 6 96 3164.520032 887.939 35.52 25 1 1



8 108 6 96 3164.833923 885.430 35.42 25 1 1



8 109 6 96 3165.147814 885.421 35.42 25 1 1



8 110 6 96 3165.461705 877.922 35.12 25 1 1



8 111 6 96 3165.775596 910.429 35.02 26 1 1



8 112 6 96 3166.089488 875.403 35.02 25 1 1



8 113 6 96 3166.403379 872.894 34.92 25 1 1



8 114 6 96 3166.913364 2437.078 34.82 70 1 1



9 89 6 96 3156.821069 1153.155 31.17 37 1 1



9 90 6 96 3157.209521 776.688 31.07 25 1 1



9 91 6 96 3157.52279 776.707 31.07 25 1 1



9 92 6 96 3157.836058 813.739 32.55 25 1 1



9 93 6 96 3158.149327 811.561 32.46 25 1 1



9 94 6 96 3158.462595 809.385 32.38 25 1 1



9 95 6 96 3158.775864 861.801 34.47 25 1 1



9 96 6 96 3159.089132 894.232 34.39 26 1 1



9 97 6 96 3159.4024 857.871 34.31 25 1 1



9 98 6 96 3159.715669 879.908 35.20 25 1 1



9 99 6 96 3160.028937 877.829 35.11 25 1 1



9 100 6 96 3160.342206 892.691 35.71 25 1 1



9 101 6 96 3160.986476 3846.348 35.61 108 1 1



10 84 6 96 3149.907295 3090.185 30.90 100 1 1



10 85 6 96 3151.158539 3083.769 30.84 100 1 1



10 86 6 96 3152.409783 3066.637 30.67 100 1 1



10 87 6 96 3153.560927 2642.515 31.46 84 1 1



10 88 6 96 3154.617556 3251.442 31.26 104 1 1



11 78 6 96 3140.056588 2729.984 27.30 100 1 1



11 79 6 96 3141.308605 2711.148 27.11 100 1 1



11 80 6 96 3142.560623 2872.639 28.73 100 1 1



11 81 6 96 3143.81264 2919.432 28.91 101 1 1



11 82 6 96 3145.064658 2972.566 29.73 100 1 1



11 83 6 96 3146.512588 4468.601 29.79 150 1 1



12 71 6 96 3129.411049 2794.511 27.95 100 1 1



12 72 6 96 3130.661683 2828.393 28.28 100 1 1



12 73 6 96 3131.912316 2847.329 28.47 100 1 1



12 74 6 96 3133.16295 2824.981 28.25 100 1 1
12 75 6 96 3134.413583 2813.799 28.14 100 1 1
12 76 6 96 3135.664217 2830.658 28.31 100 1 1
12 77 6 96 3136.899417 3095.265 27.89 111 1 1
13 65 6 96 3119.923988 2484.670 24.85 100 1 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
13 66 6 96 3121.174994 2489.350 24.89 100 1 1
13 67 6 96 3122.425999 2582.438 25.82 100 1 1
13 68 6 96 3123.677004 2644.071 26.44 100 1 1



13 69 6 96 3124.92801 2709.766 27.10 100 1 1



13 70 6 96 3126.246136 3537.911 27.64 128 1 1



14 61 6 96 3112.850941 2687.427 26.87 100 1 1



14 62 6 96 3114.101797 2639.628 26.40 100 1 1



14 63 6 96 3115.352653 2576.499 25.76 100 1 1



14 64 6 96 3116.75864 3469.097 24.96 139 1 1



15 59 6 96 3110.494929 1967.930 24.60 80 1 1



15 60 6 96 3110.494929 1967.930 24.60 80 1 1



175 264 7 17 3190 107.604 73.20 147 100 1



175 265 7 17 3190 219.900 73.30 300 100 1



175 266 7 17 3190 174.077 73.45 237 100 1



176 264 7 17 3190 73.250 73.25 100 100 1



177 263 7 17 3190 124.440 73.20 170 100 1



177 264 7 17 3190 106.430 73.40 145 100 1



178 262 7 17 3190 57.828 73.20 79 100 1



178 263 7 17 3190 127.542 73.30 174 100 1



179 261 7 17 3190 78.271 73.15 107 100 1



179 262 7 17 3190 131.118 73.25 179 100 1



180 260 7 17 3190 52.632 73.10 72 100 1



180 261 7 17 3190 130.385 73.25 178 100 1



181 260 7 17 3190 74.664 73.20 102 100 1



182 259 7 17 3190 80.465 73.15 110 100 1



182 260 7 17 3190 85.028 73.30 116 100 1



183 259 7 17 3190 73.250 73.25 100 100 1



184 258 7 17 3190 48.345 73.25 66 100 1



184 259 7 17 3190 57.213 73.35 78 100 1



185 258 7 17 3190 73.300 73.30 100 100 1



186 258 7 17 3190 74.084 73.35 101 100 1



187 258 7 17 3190 73.350 73.35 100 100 1



188 258 7 17 3190 73.400 73.40 100 100 1



189 34 7 17 3150.65434 65.900 65.90 100 100 1



189 35 7 17 3150.840743 65.950 65.95 100 100 1



189 36 7 17 3151.027145 66.050 66.05 100 100 1



189 37 7 17 3151.213547 66.100 66.10 100 100 1



189 38 7 17 3151.399949 66.200 66.20 100 100 1



189 39 7 17 3151.586351 66.250 66.25 100 100 1



189 40 7 17 3151.772753 66.300 66.30 100 100 1
189 41 7 17 3151.959155 66.400 66.40 100 100 1
189 42 7 17 3152.145557 66.450 66.45 100 100 1
189 43 7 17 3152.33196 66.550 66.55 100 100 1
189 44 7 17 3152.518362 66.600 66.60 100 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 45 7 17 3152.704764 66.650 66.65 100 100 1
189 46 7 17 3152.891166 66.750 66.75 100 100 1
189 47 7 17 3153.077568 66.800 66.80 100 100 1



189 48 7 17 3153.26397 66.900 66.90 100 100 1



189 49 7 17 3153.450372 66.950 66.95 100 100 1



189 50 7 17 3153.636774 67.000 67.00 100 100 1



189 51 7 17 3153.823176 67.100 67.10 100 100 1



189 52 7 17 3154.009579 67.150 67.15 100 100 1



189 53 7 17 3154.195981 67.250 67.25 100 100 1



189 54 7 17 3154.382383 67.300 67.30 100 100 1



189 55 7 17 3154.568785 67.350 67.35 100 100 1



189 56 7 17 3154.755187 67.450 67.45 100 100 1



189 57 7 17 3154.941589 67.500 67.50 100 100 1



189 58 7 17 3155.127991 67.600 67.60 100 100 1



189 59 7 17 3155.314393 67.650 67.65 100 100 1



189 60 7 17 3155.500795 67.700 67.70 100 100 1



189 61 7 17 3155.687198 67.800 67.80 100 100 1



189 62 7 17 3155.8736 67.850 67.85 100 100 1



189 63 7 17 3156.060002 67.950 67.95 100 100 1



189 64 7 17 3156.246404 68.000 68.00 100 100 1



189 65 7 17 3156.432806 68.050 68.05 100 100 1



189 66 7 17 3156.619208 68.150 68.15 100 100 1



189 67 7 17 3156.80561 68.200 68.20 100 100 1



189 68 7 17 3156.992012 68.300 68.30 100 100 1



189 69 7 17 3157.178414 68.350 68.35 100 100 1



189 70 7 17 3157.364817 68.400 68.40 100 100 1



189 71 7 17 3157.551219 68.500 68.50 100 100 1



189 72 7 17 3157.737621 68.550 68.55 100 100 1



189 73 7 17 3157.924023 68.650 68.65 100 100 1



189 74 7 17 3158.110425 68.700 68.70 100 100 1



189 75 7 17 3158.296827 68.750 68.75 100 100 1



189 76 7 17 3158.483229 68.850 68.85 100 100 1



189 77 7 17 3158.669631 68.900 68.90 100 100 1



189 78 7 17 3158.856033 69.000 69.00 100 100 1



189 79 7 17 3159.042436 69.050 69.05 100 100 1



189 80 7 17 3159.228838 69.100 69.10 100 100 1



189 81 7 17 3159.41524 69.200 69.20 100 100 1



189 82 7 17 3159.601642 69.250 69.25 100 100 1



189 83 7 17 3159.788044 69.350 69.35 100 100 1



189 84 7 17 3159.940623 44.416 69.40 64 100 1
189 85 7 17 3160.492566 69.450 69.45 100 100 1
189 86 7 17 3161.063387 69.550 69.55 100 100 1
189 87 7 17 3161.588541 58.464 69.60 84 100 1
189 88 7 17 3161.988115 39.004 69.65 56 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 89 7 17 3162.253547 25.789 69.70 37 100 1
189 90 7 17 3162.430501 17.425 69.70 25 100 1
189 91 7 17 3162.573206 17.438 69.75 25 100 1



189 92 7 17 3162.715911 17.438 69.75 25 100 1



189 93 7 17 3162.858616 17.438 69.75 25 100 1



189 94 7 17 3163.001321 17.450 69.80 25 100 1



189 95 7 17 3163.144026 17.450 69.80 25 100 1



189 96 7 17 3163.286731 17.450 69.80 25 100 1



189 97 7 17 3163.429436 17.463 69.85 25 100 1



189 98 7 17 3163.572141 17.463 69.85 25 100 1



189 99 7 17 3163.714846 17.463 69.85 25 100 1



189 100 7 17 3163.857551 17.475 69.90 25 100 1



189 101 7 17 3164.000256 17.475 69.90 25 100 1



189 102 7 17 3164.142962 17.475 69.90 25 100 1



189 103 7 17 3164.285667 17.488 69.95 25 100 1



189 104 7 17 3164.428372 17.488 69.95 25 100 1



189 105 7 17 3164.571077 17.500 70.00 25 100 1



189 106 7 17 3164.713782 17.500 70.00 25 100 1



189 107 7 17 3164.856487 17.500 70.00 25 100 1



189 108 7 17 3164.999192 17.513 70.05 25 100 1



189 109 7 17 3165.141897 17.513 70.05 25 100 1



189 110 7 17 3165.284602 17.513 70.05 25 100 1



189 111 7 17 3165.427307 17.525 70.10 25 100 1



189 112 7 17 3165.570012 17.525 70.10 25 100 1



189 113 7 17 3165.712717 17.525 70.10 25 100 1



189 114 7 17 3165.855422 17.538 70.15 25 100 1



189 115 7 17 3165.998127 17.538 70.15 25 100 1



189 116 7 17 3166.140832 17.538 70.15 25 100 1



189 117 7 17 3166.283537 17.550 70.20 25 100 1



189 118 7 17 3166.426242 17.550 70.20 25 100 1



189 119 7 17 3166.568947 17.550 70.20 25 100 1



189 120 7 17 3166.711652 17.563 70.25 25 100 1



189 121 7 17 3166.854357 17.563 70.25 25 100 1



189 122 7 17 3166.997062 17.563 70.25 25 100 1



189 123 7 17 3167.139767 17.575 70.30 25 100 1



189 124 7 17 3167.282473 17.575 70.30 25 100 1



189 125 7 17 3167.425178 17.588 70.35 25 100 1



189 126 7 17 3167.567883 17.588 70.35 25 100 1



189 127 7 17 3167.710588 17.588 70.35 25 100 1



189 128 7 17 3167.853293 17.600 70.40 25 100 1
189 129 7 17 3167.995998 17.600 70.40 25 100 1
189 130 7 17 3168.138703 17.600 70.40 25 100 1
189 131 7 17 3168.281408 17.613 70.45 25 100 1
189 132 7 17 3168.424113 17.613 70.45 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 133 7 17 3168.566818 17.613 70.45 25 100 1
189 134 7 17 3168.709523 17.625 70.50 25 100 1
189 135 7 17 3168.852228 17.625 70.50 25 100 1



189 136 7 17 3168.994933 17.625 70.50 25 100 1



189 137 7 17 3169.137638 17.638 70.55 25 100 1



189 138 7 17 3169.280343 17.638 70.55 25 100 1



189 139 7 17 3169.423048 17.638 70.55 25 100 1



189 140 7 17 3169.565753 17.650 70.60 25 100 1



189 141 7 17 3169.708458 17.650 70.60 25 100 1



189 142 7 17 3169.851163 17.650 70.60 25 100 1



189 143 7 17 3169.993868 17.663 70.65 25 100 1



189 144 7 17 3170.136573 17.663 70.65 25 100 1



189 145 7 17 3170.279278 17.675 70.70 25 100 1



189 146 7 17 3170.421983 17.675 70.70 25 100 1



189 147 7 17 3170.564689 17.675 70.70 25 100 1



189 148 7 17 3170.707394 17.688 70.75 25 100 1



189 149 7 17 3170.850099 17.688 70.75 25 100 1



189 150 7 17 3170.992804 17.688 70.75 25 100 1



189 151 7 17 3171.135509 17.700 70.80 25 100 1



189 152 7 17 3171.278214 17.700 70.80 25 100 1



189 153 7 17 3171.420919 17.700 70.80 25 100 1



189 154 7 17 3171.563624 17.713 70.85 25 100 1



189 155 7 17 3171.706329 17.713 70.85 25 100 1



189 156 7 17 3171.849034 17.713 70.85 25 100 1



189 157 7 17 3171.991739 17.725 70.90 25 100 1



189 158 7 17 3172.134444 17.725 70.90 25 100 1



189 159 7 17 3172.277149 17.725 70.90 25 100 1



189 160 7 17 3172.419854 17.738 70.95 25 100 1



189 161 7 17 3172.562559 17.738 70.95 25 100 1



189 162 7 17 3172.705264 17.750 71.00 25 100 1



189 163 7 17 3172.847969 17.750 71.00 25 100 1



189 164 7 17 3172.990674 17.750 71.00 25 100 1



189 165 7 17 3173.133379 17.763 71.05 25 100 1



189 166 7 17 3173.276084 17.763 71.05 25 100 1



189 167 7 17 3173.418789 17.763 71.05 25 100 1



189 168 7 17 3173.561494 17.775 71.10 25 100 1



189 169 7 17 3173.7042 17.775 71.10 25 100 1



189 170 7 17 3173.846905 17.775 71.10 25 100 1



189 171 7 17 3173.98961 17.788 71.15 25 100 1



189 172 7 17 3174.132315 17.788 71.15 25 100 1
189 173 7 17 3174.27502 17.788 71.15 25 100 1
189 174 7 17 3174.417725 17.800 71.20 25 100 1
189 175 7 17 3174.56043 17.800 71.20 25 100 1
189 176 7 17 3174.703135 17.800 71.20 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 177 7 17 3174.84584 17.813 71.25 25 100 1
189 178 7 17 3174.988545 17.813 71.25 25 100 1
189 179 7 17 3175.13125 17.813 71.25 25 100 1



189 180 7 17 3175.273955 17.825 71.30 25 100 1



189 181 7 17 3175.41666 17.825 71.30 25 100 1



189 182 7 17 3175.559365 17.838 71.35 25 100 1



189 183 7 17 3175.70207 17.838 71.35 25 100 1



189 184 7 17 3175.844775 17.838 71.35 25 100 1



189 185 7 17 3175.98748 17.850 71.40 25 100 1



189 186 7 17 3176.130185 17.850 71.40 25 100 1



189 187 7 17 3176.27289 17.850 71.40 25 100 1



189 188 7 17 3176.415595 17.863 71.45 25 100 1



189 189 7 17 3176.5583 17.863 71.45 25 100 1



189 190 7 17 3176.701005 17.863 71.45 25 100 1



189 191 7 17 3176.84371 17.875 71.50 25 100 1



189 192 7 17 3176.986416 17.875 71.50 25 100 1



189 193 7 17 3177.129121 17.875 71.50 25 100 1



189 194 7 17 3177.271826 17.888 71.55 25 100 1



189 195 7 17 3177.414531 17.888 71.55 25 100 1



189 196 7 17 3177.557236 17.888 71.55 25 100 1



189 197 7 17 3177.699941 17.900 71.60 25 100 1



189 198 7 17 3177.842646 17.900 71.60 25 100 1



189 199 7 17 3177.985351 17.900 71.60 25 100 1



189 200 7 17 3178.128056 17.913 71.65 25 100 1



189 201 7 17 3178.270761 17.913 71.65 25 100 1



189 202 7 17 3178.413466 17.925 71.70 25 100 1



189 203 7 17 3178.556171 17.925 71.70 25 100 1



189 204 7 17 3178.698876 17.925 71.70 25 100 1



189 205 7 17 3178.841581 17.938 71.75 25 100 1



189 206 7 17 3178.984286 17.938 71.75 25 100 1



189 207 7 17 3179.126991 17.938 71.75 25 100 1



189 208 7 17 3179.269696 17.950 71.80 25 100 1



189 209 7 17 3179.412401 17.950 71.80 25 100 1



189 210 7 17 3179.555106 17.950 71.80 25 100 1



189 211 7 17 3179.697811 17.963 71.85 25 100 1



189 212 7 17 3179.840516 17.963 71.85 25 100 1



189 213 7 17 3179.983221 17.963 71.85 25 100 1



189 214 7 17 3180.125927 17.975 71.90 25 100 1



189 215 7 17 3180.268632 17.975 71.90 25 100 1



189 216 7 17 3180.411337 17.975 71.90 25 100 1
189 217 7 17 3180.554042 17.988 71.95 25 100 1
189 218 7 17 3180.696747 17.988 71.95 25 100 1
189 219 7 17 3180.839452 18.000 72.00 25 100 1
189 220 7 17 3180.982157 18.000 72.00 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 221 7 17 3181.124862 18.000 72.00 25 100 1
189 222 7 17 3181.267567 18.013 72.05 25 100 1
189 223 7 17 3181.410272 18.013 72.05 25 100 1



189 224 7 17 3181.552977 18.013 72.05 25 100 1



189 225 7 17 3181.695682 18.025 72.10 25 100 1



189 226 7 17 3181.838387 18.025 72.10 25 100 1



189 227 7 17 3181.981092 18.025 72.10 25 100 1



189 228 7 17 3182.123797 18.038 72.15 25 100 1



189 229 7 17 3182.266502 18.038 72.15 25 100 1



189 230 7 17 3182.409207 18.038 72.15 25 100 1



189 231 7 17 3182.551912 18.050 72.20 25 100 1



189 232 7 17 3182.694617 18.050 72.20 25 100 1



189 233 7 17 3182.837322 18.050 72.20 25 100 1



189 234 7 17 3182.980027 18.063 72.25 25 100 1



189 235 7 17 3183.122732 18.063 72.25 25 100 1



189 236 7 17 3183.265437 18.063 72.25 25 100 1



189 237 7 17 3183.408143 18.075 72.30 25 100 1



189 238 7 17 3183.550848 18.075 72.30 25 100 1



189 239 7 17 3183.693553 18.088 72.35 25 100 1



189 240 7 17 3183.836258 18.088 72.35 25 100 1



189 241 7 17 3183.978963 18.088 72.35 25 100 1



189 242 7 17 3184.157344 26.788 72.40 37 100 1



189 243 7 17 3184.424916 41.268 72.40 57 100 1



189 244 7 17 3184.82606 60.858 72.45 84 100 1



189 245 7 17 3185.352071 72.550 72.55 100 100 1



189 246 7 17 3185.922891 72.600 72.60 100 100 1



189 247 7 17 3186.493711 72.650 72.65 100 100 1



189 248 7 17 3187.064531 72.750 72.75 100 100 1



189 249 7 17 3187.635351 72.800 72.80 100 100 1



189 250 7 17 3188.206172 72.900 72.90 100 100 1



189 251 7 17 3188.776992 72.950 72.95 100 100 1



189 252 7 17 3189.347812 73.000 73.00 100 100 1



189 253 7 17 3189.816611 46.784 73.10 64 100 1



189 254 7 17 3190 46.816 73.15 64 100 1



189 255 7 17 3190 73.250 73.25 100 100 1



189 256 7 17 3190 73.300 73.30 100 100 1



189 257 7 17 3190 73.350 73.35 100 100 1



189 258 7 17 3190 78.592 73.45 107 100 1



10 84 7 27 3130 4.384 93.00 33 700 1



10 85 7 27 3130 13.286 93.00 100 700 1
10 86 7 27 3130 13.286 93.00 100 700 1
10 87 7 27 3130 11.160 93.00 84 700 1
10 88 7 27 3130 7.440 93.00 56 700 1
10 89 7 27 3130 4.916 93.00 37 700 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
10 90 7 27 3130 3.321 93.00 25 700 1
11 78 7 27 3130 13.286 93.00 100 700 1
11 79 7 27 3130 13.286 93.00 100 700 1



11 80 7 27 3130 13.286 93.00 100 700 1



11 81 7 27 3130 13.286 93.00 100 700 1



11 82 7 27 3130 13.286 93.00 100 700 1



11 83 7 27 3130 6.510 93.00 49 700 1



11 91 7 27 3130 13.817 93.00 104 700 1



11 92 7 27 3130 3.321 93.00 25 700 1



11 93 7 27 3130 3.321 93.00 25 700 1



11 94 7 27 3130 3.321 93.00 25 700 1



11 95 7 27 3130 3.321 93.00 25 700 1



11 96 7 27 3130 3.321 93.00 25 700 1



11 97 7 27 3130 3.321 93.00 25 700 1



11 98 7 27 3130 3.321 93.00 25 700 1



11 99 7 27 3130 3.321 93.00 25 700 1



11 100 7 27 3130 3.321 93.00 25 700 1



11 101 7 27 3130 3.321 93.00 25 700 1



11 102 7 27 3130 3.321 93.00 25 700 1



11 103 7 27 3130 3.321 93.00 25 700 1



11 104 7 27 3130 3.321 93.00 25 700 1



11 105 7 27 3130 3.321 93.00 25 700 1



11 106 7 27 3130 3.321 93.00 25 700 1



11 107 7 27 3130 3.321 93.00 25 700 1



11 108 7 27 3130 3.321 93.00 25 700 1



11 109 7 27 3130 3.321 93.00 25 700 1



12 71 7 27 3130 13.286 93.00 100 700 1



12 72 7 27 3130 13.286 93.00 100 700 1



12 73 7 27 3130 13.286 93.00 100 700 1



12 74 7 27 3130 13.286 93.00 100 700 1



12 75 7 27 3130 13.286 93.00 100 700 1



12 76 7 27 3130 13.286 93.00 100 700 1



12 77 7 27 3130 14.880 93.00 112 700 1



12 110 7 27 3130 9.964 93.00 75 700 1



12 111 7 27 3130 3.321 93.00 25 700 1



12 112 7 27 3130 3.321 93.00 25 700 1



12 113 7 27 3130 3.321 93.00 25 700 1



12 114 7 27 3130 3.321 93.00 25 700 1



12 115 7 27 3130 3.321 93.00 25 700 1



12 116 7 27 3130 3.321 93.00 25 700 1
12 117 7 27 3130 3.321 93.00 25 700 1
12 118 7 27 3130 3.321 93.00 25 700 1
12 119 7 27 3130 3.321 93.00 25 700 1
12 120 7 27 3130 3.321 93.00 25 700 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
12 121 7 27 3130 3.321 93.00 25 700 1
12 122 7 27 3130 3.321 93.00 25 700 1
12 123 7 27 3130 3.321 93.00 25 700 1



12 124 7 27 3130 3.321 93.00 25 700 1



12 125 7 27 3130 3.321 93.00 25 700 1



12 126 7 27 3130 3.321 93.00 25 700 1



12 127 7 27 3130 3.321 93.00 25 700 1



12 128 7 27 3130 3.321 93.00 25 700 1



13 65 7 27 3130 13.286 93.00 100 700 1



13 66 7 27 3130 13.286 93.00 100 700 1



13 67 7 27 3130 13.286 93.00 100 700 1



13 68 7 27 3130 13.286 93.00 100 700 1



13 69 7 27 3130 13.286 93.00 100 700 1



13 70 7 27 3130 18.334 93.00 138 700 1



13 129 7 27 3130 12.090 93.00 91 700 1



13 130 7 27 3130 3.321 93.00 25 700 1



13 131 7 27 3130 3.321 93.00 25 700 1



13 132 7 27 3130 3.321 93.00 25 700 1



13 133 7 27 3130 3.321 93.00 25 700 1



13 134 7 27 3130 3.321 93.00 25 700 1



13 135 7 27 3130 3.321 93.00 25 700 1



13 136 7 27 3130 3.321 93.00 25 700 1



13 137 7 27 3130 3.321 93.00 25 700 1



13 138 7 27 3130 3.321 93.00 25 700 1



13 139 7 27 3130 3.321 93.00 25 700 1



13 140 7 27 3130 3.321 93.00 25 700 1



13 141 7 27 3130 3.321 93.00 25 700 1



13 142 7 27 3130 3.321 93.00 25 700 1



13 143 7 27 3130 3.321 93.00 25 700 1



13 144 7 27 3130 3.321 93.00 25 700 1



13 145 7 27 3130 3.321 93.00 25 700 1



13 146 7 27 3130 3.321 93.00 25 700 1



13 147 7 27 3130 3.321 93.00 25 700 1



13 148 7 27 3130 3.321 93.00 25 700 1



14 61 7 27 3130 13.286 93.00 100 700 1



14 62 7 27 3130 13.286 93.00 100 700 1



14 63 7 27 3130 13.286 93.00 100 700 1



14 64 7 27 3130 16.209 93.00 122 700 1



14 149 7 27 3130 11.426 93.00 86 700 1



14 150 7 27 3130 3.321 93.00 25 700 1
14 151 7 27 3130 3.321 93.00 25 700 1
14 152 7 27 3130 3.321 93.00 25 700 1
14 153 7 27 3130 3.321 93.00 25 700 1
14 154 7 27 3130 3.321 93.00 25 700 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
14 155 7 27 3130 3.321 93.00 25 700 1
14 156 7 27 3130 3.321 93.00 25 700 1
14 157 7 27 3130 3.321 93.00 25 700 1



14 158 7 27 3130 3.321 93.00 25 700 1



14 159 7 27 3130 3.321 93.00 25 700 1



14 160 7 27 3130 3.321 93.00 25 700 1



14 161 7 27 3130 3.321 93.00 25 700 1



14 162 7 27 3130 3.321 93.00 25 700 1



14 163 7 27 3130 3.321 93.00 25 700 1



14 164 7 27 3130 3.321 93.00 25 700 1



14 165 7 27 3130 3.321 93.00 25 700 1



14 166 7 27 3130 3.321 93.00 25 700 1



14 167 7 27 3130 3.321 93.00 25 700 1



15 59 7 27 3130 13.286 93.00 100 700 1



15 60 7 27 3130 17.404 93.00 131 700 1



15 168 7 27 3130 11.027 93.00 83 700 1



15 169 7 27 3130 3.321 93.00 25 700 1



15 170 7 27 3130 3.321 93.00 25 700 1



15 171 7 27 3130 3.321 93.00 25 700 1



15 172 7 27 3130 3.321 93.00 25 700 1



15 173 7 27 3130 3.321 93.00 25 700 1



15 174 7 27 3130 3.321 93.00 25 700 1



15 175 7 27 3130 3.321 93.00 25 700 1



15 176 7 27 3130 3.321 93.00 25 700 1



15 177 7 27 3130 3.321 93.00 25 700 1



15 178 7 27 3130 3.321 93.00 25 700 1



15 179 7 27 3130 3.321 93.00 25 700 1



15 180 7 27 3130 3.321 93.00 25 700 1



15 181 7 27 3130 3.321 93.00 25 700 1



15 182 7 27 3130 3.321 93.00 25 700 1



15 183 7 27 3130 3.321 93.00 25 700 1



15 184 7 27 3130 3.321 93.00 25 700 1



15 185 7 27 3130 3.321 93.00 25 700 1



15 186 7 27 3130 1.993 93.00 15 700 1



16 56 7 27 3130 13.286 93.00 100 700 1



16 57 7 27 3130 13.286 93.00 100 700 1



16 58 7 27 3130 16.209 93.00 122 700 1



16 187 7 27 3130 1.993 93.00 15 700 1



16 188 7 27 3130 3.321 93.00 25 700 1



16 189 7 27 3130 3.321 93.00 25 700 1
16 190 7 27 3130 3.321 93.00 25 700 1
16 191 7 27 3130 3.321 93.00 25 700 1
16 192 7 27 3130 3.321 93.00 25 700 1
16 193 7 27 3130 3.321 93.00 25 700 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
16 194 7 27 3130 3.321 93.00 25 700 1
16 195 7 27 3130 3.321 93.00 25 700 1
16 196 7 27 3130 3.321 93.00 25 700 1



16 197 7 27 3130 3.321 93.00 25 700 1



16 198 7 27 3130 3.321 93.00 25 700 1



16 199 7 27 3130 3.321 93.00 25 700 1



16 200 7 27 3130 3.321 93.00 25 700 1



16 201 7 27 3130 3.321 93.00 25 700 1



16 202 7 27 3130 3.321 93.00 25 700 1



16 203 7 27 3130 3.321 93.00 25 700 1



16 204 7 27 3130 3.321 93.00 25 700 1



16 205 7 27 3130 3.321 93.00 25 700 1



17 54 7 27 3130 13.286 93.00 100 700 1



17 55 7 27 3130 16.474 93.00 124 700 1



17 206 7 27 3130 12.223 93.00 92 700 1



17 207 7 27 3130 3.321 93.00 25 700 1



17 208 7 27 3130 3.321 93.00 25 700 1



17 209 7 27 3130 3.321 93.00 25 700 1



17 210 7 27 3130 3.321 93.00 25 700 1



17 211 7 27 3130 3.339 93.50 25 700 1



17 212 7 27 3130 3.336 93.40 25 700 1



17 213 7 27 3130 3.329 93.20 25 700 1



17 214 7 27 3130 3.325 93.10 25 700 1



17 215 7 27 3130 3.451 92.90 26 700 1



17 216 7 27 3130 3.311 92.70 25 700 1



17 217 7 27 3130 3.307 92.60 25 700 1



17 218 7 27 3130 3.300 92.40 25 700 1



17 219 7 27 3130 3.296 92.30 25 700 1



17 220 7 27 3130 3.289 92.10 25 700 1



17 221 7 27 3130 3.282 91.90 25 700 1



17 222 7 27 3130 3.279 91.80 25 700 1



17 223 7 27 3130 3.271 91.60 25 700 1



17 224 7 27 3130 3.268 91.50 25 700 1



17 225 7 27 3130 3.261 91.30 25 700 1



18 52 7 27 3130 13.286 93.00 100 700 1



18 53 7 27 3130 25.243 93.00 190 700 1



18 226 7 27 3130 9.370 91.10 72 700 1



18 227 7 27 3130 3.246 90.90 25 700 1



18 228 7 27 3130 3.243 90.80 25 700 1



18 229 7 27 3130 3.236 90.60 25 700 1
18 230 7 27 3130 3.232 90.50 25 700 1
18 231 7 27 3130 3.225 90.30 25 700 1
18 232 7 27 3130 3.218 90.10 25 700 1
18 233 7 27 3130 3.211 89.90 25 700 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
18 234 7 27 3130 3.335 89.80 26 700 1
18 235 7 27 3130 3.200 89.60 25 700 1
18 236 7 27 3130 3.193 89.40 25 700 1



18 237 7 27 3130 3.189 89.30 25 700 1



18 238 7 27 3130 3.182 89.10 25 700 1



18 239 7 27 3130 3.179 89.00 25 700 1



18 240 7 27 3130 3.171 88.80 25 700 1



18 241 7 27 3130 3.164 88.60 25 700 1



18 242 7 27 3130 4.678 88.50 37 700 1



18 243 7 27 3130 7.048 88.10 56 700 1



19 50 7 27 3130 13.286 93.00 100 700 1



19 51 7 27 3130 17.537 93.00 132 700 1



19 244 7 27 3130 17.164 87.70 137 700 1



19 245 7 27 3130 12.457 87.20 100 700 1



19 246 7 27 3130 12.371 86.60 100 700 1



19 247 7 27 3130 12.286 86.00 100 700 1



19 248 7 27 3130 12.214 85.50 100 700 1



20 47 7 27 3130 13.286 93.00 100 700 1



20 48 7 27 3130 13.286 93.00 100 700 1



20 49 7 27 3130 15.279 93.00 115 700 1



20 249 7 27 3130 14.224 85.10 117 700 1



20 250 7 27 3130 12.086 84.60 100 700 1



20 251 7 27 3130 12.029 84.20 100 700 1



20 252 7 27 3130 11.971 83.80 100 700 1



20 253 7 27 3130 11.929 83.50 100 700 1



21 45 7 27 3130 13.286 93.00 100 700 1



21 46 7 27 3130 20.061 93.00 151 700 1



21 254 7 27 3130 14.144 83.20 119 700 1



21 255 7 27 3130 11.843 82.90 100 700 1



21 256 7 27 3130 11.800 82.60 100 700 1



21 257 7 27 3130 11.771 82.40 100 700 1



22 44 7 27 3130 43.848 88.20 174 700 2



22 258 7 27 3130 16.792 82.20 143 700 1



22 259 7 27 3130 11.831 82.00 101 700 1



22 260 7 27 3130 17.529 81.80 150 700 1



23 42 7 27 3130 24.743 86.60 100 700 2



23 43 7 27 3130 35.959 87.40 144 700 2



23 261 7 27 3130 24.799 81.50 213 700 1



23 262 7 27 3130 26.132 81.30 225 700 1



24 40 7 27 3130 16.718 84.80 69 700 2
24 41 7 27 3130 21.843 83.10 92 700 2
24 263 7 27 3130 33.714 81.10 291 700 1
24 264 7 27 3130 26.068 81.10 225 700 1
25 39 7 27 3130 18.218 83.90 76 700 2
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
25 265 7 27 3130 37.029 81.00 320 700 1
26 38 7 27 3130 29.700 79.35 131 700 2
26 266 7 27 3130 28.813 81.00 249 700 1



27 37 7 27 3130 28.745 78.60 128 700 2



27 267 7 27 3130 32.556 81.10 281 700 1



28 36 7 27 3130 22.229 77.80 100 700 2



28 268 7 27 3130 7.076 81.20 61 700 1



29 35 7 27 3130 22.029 77.10 100 700 2



30 34 7 27 3130 21.146 76.30 97 700 2



31 33 7 27 3130 32.357 75.50 150 700 2



32 32 7 27 3130 19.649 74.75 92 700 2



33 31 7 27 3130 26.464 74.10 125 700 2



34 30 7 27 3130 26.058 73.55 124 700 2



35 29 7 27 3130 10.637 73.00 102 700 1



36 28 7 27 3130 11.704 72.50 113 700 1



37 27 7 27 3130 13.792 72.05 134 700 1



38 26 7 27 3130 12.257 71.50 120 700 1



39 25 7 27 3130 11.842 70.85 117 700 1



40 24 7 27 3130 10.939 70.25 109 700 1



41 23 7 27 3130 9.964 69.75 100 700 1



42 23 7 27 3130 11.104 69.40 112 700 1



43 22 7 27 3130 11.270 69.20 114 700 1



44 21 7 27 3130 15.662 68.95 159 700 1



45 20 7 27 3130 9.821 68.75 100 700 1



46 20 7 27 3130 11.254 68.50 115 700 1



47 19 7 27 3130 11.611 68.30 119 700 1



48 18 7 27 3130 9.729 68.10 100 700 1



49 18 7 27 3130 12.125 67.90 125 700 1



50 17 7 27 3130 12.389 67.75 128 700 1



51 16 7 27 3130 6.567 67.60 68 700 1



52 16 7 27 3130 11.975 67.60 124 700 1



53 15 7 27 3130 4.047 67.45 42 700 1



54 15 7 27 3130 10.110 67.40 105 700 1



55 14 7 27 3130 3.365 67.30 35 700 1



56 14 7 27 3130 2.884 67.30 30 700 1



57 14 7 27 3130 11.040 67.20 115 700 1



58 13 7 27 3130 2.492 67.10 26 700 1



59 13 7 27 3130 2.393 67.00 25 700 1



60 13 7 27 3130 2.389 66.90 25 700 1



61 13 7 27 3130 2.384 66.75 25 700 1
62 13 7 27 3130 8.950 66.65 94 700 1
63 12 7 27 3130 2.375 66.50 25 700 1
64 12 7 27 3130 2.370 66.35 25 700 1
65 12 7 27 3130 2.368 66.30 25 700 1



Page 60 of 74











APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
66 12 7 27 3130 8.606 66.20 91 700 1
67 11 7 27 3130 2.548 66.05 27 700 1
68 11 7 27 3130 2.451 66.00 26 700 1



69 11 7 27 3130 8.184 65.85 87 700 1



70 10 7 27 3130 2.348 65.75 25 700 1



71 10 7 27 3130 2.345 65.65 25 700 1



72 10 7 27 3130 2.343 65.60 25 700 1



73 10 7 27 3130 9.163 65.45 98 700 1



74 9 7 27 3130 2.336 65.40 25 700 1



75 9 7 27 3130 2.330 65.25 25 700 1



76 9 7 27 3130 8.662 65.20 93 700 1



77 8 7 27 3130 3.348 65.10 36 700 1



78 8 7 27 3130 2.693 65.00 29 700 1



79 8 7 27 3130 8.616 64.85 93 700 1



80 7 7 27 3130 2.314 64.80 25 700 1



81 7 7 27 3130 2.313 64.75 25 700 1



82 7 7 27 3130 9.044 64.60 98 700 1



83 6 7 27 3130 2.304 64.50 25 700 1



84 6 7 27 3130 2.302 64.45 25 700 1



85 6 7 27 3130 11.040 64.40 120 700 1



86 5 7 27 3130 2.937 64.25 32 700 1



87 5 7 27 3130 2.843 64.20 31 700 1



88 5 7 27 3130 3.482 64.15 38 700 1



89 4 7 27 3130 2.286 64.00 25 700 1



90 4 7 27 3130 2.284 63.95 25 700 1



91 4 7 27 3130 2.282 63.90 25 700 1



92 4 7 27 3130 8.203 63.80 90 700 1



93 3 7 27 3130 2.455 63.65 27 700 1



94 3 7 27 3130 2.362 63.60 26 700 1



95 3 7 27 3130 5.352 63.50 59 700 1



96 2 7 27 3130 2.538 63.45 28 700 1



175 264 8 18 3160 145.392 93.20 156 100 1



175 265 8 18 3160 279.900 93.30 300 100 1



175 266 8 18 3160 254.184 93.45 272 100 1



176 264 8 18 3160 94.183 93.25 101 100 1



177 263 8 18 3160 147.256 93.20 158 100 1



177 264 8 18 3160 159.714 93.40 171 100 1



178 262 8 18 3160 134.208 93.20 144 100 1



178 263 8 18 3160 208.992 93.30 224 100 1



179 261 8 18 3160 145.314 93.15 156 100 1
179 262 8 18 3160 224.733 93.25 241 100 1
180 260 8 18 3160 130.340 93.10 140 100 1
180 261 8 18 3160 133.348 93.25 143 100 1
181 260 8 18 3160 94.132 93.20 101 100 1



Page 61 of 74











APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
182 259 8 18 3160 92.219 93.15 99 100 1
182 260 8 18 3160 94.233 93.30 101 100 1
183 259 8 18 3160 93.250 93.25 100 100 1



184 258 8 18 3160 78.330 93.25 84 100 1



184 259 8 18 3160 132.557 93.35 142 100 1



185 258 8 18 3160 97.965 93.30 105 100 1



186 258 8 18 3160 93.350 93.35 100 100 1



187 258 8 18 3160 94.284 93.35 101 100 1



188 258 8 18 3160 93.400 93.40 100 100 1



189 34 8 18 3144.389601 85.900 85.90 100 100 1



189 35 8 18 3144.540068 85.950 85.95 100 100 1



189 36 8 18 3144.690535 86.050 86.05 100 100 1



189 37 8 18 3144.841001 86.100 86.10 100 100 1



189 38 8 18 3144.991468 86.200 86.20 100 100 1



189 39 8 18 3145.141934 86.250 86.25 100 100 1



189 40 8 18 3145.292401 86.300 86.30 100 100 1



189 41 8 18 3145.442867 86.400 86.40 100 100 1



189 42 8 18 3145.593334 86.450 86.45 100 100 1



189 43 8 18 3145.743801 86.550 86.55 100 100 1



189 44 8 18 3145.894267 86.600 86.60 100 100 1



189 45 8 18 3146.044734 86.650 86.65 100 100 1



189 46 8 18 3146.1952 86.750 86.75 100 100 1



189 47 8 18 3146.345667 86.800 86.80 100 100 1



189 48 8 18 3146.496134 86.900 86.90 100 100 1



189 49 8 18 3146.6466 86.950 86.95 100 100 1



189 50 8 18 3146.797067 87.000 87.00 100 100 1



189 51 8 18 3146.947533 87.100 87.10 100 100 1



189 52 8 18 3147.098 87.150 87.15 100 100 1



189 53 8 18 3147.248466 87.250 87.25 100 100 1



189 54 8 18 3147.398933 87.300 87.30 100 100 1



189 55 8 18 3147.5494 87.350 87.35 100 100 1



189 56 8 18 3147.699866 87.450 87.45 100 100 1



189 57 8 18 3147.850333 87.500 87.50 100 100 1



189 58 8 18 3148.000799 87.600 87.60 100 100 1



189 59 8 18 3148.151266 87.650 87.65 100 100 1



189 60 8 18 3148.301733 87.700 87.70 100 100 1



189 61 8 18 3148.452199 87.800 87.80 100 100 1



189 62 8 18 3148.602666 87.850 87.85 100 100 1



189 63 8 18 3148.753132 87.950 87.95 100 100 1



189 64 8 18 3148.903599 88.000 88.00 100 100 1
189 65 8 18 3149.054066 88.050 88.05 100 100 1
189 66 8 18 3149.204532 88.150 88.15 100 100 1
189 67 8 18 3149.354999 88.200 88.20 100 100 1
189 68 8 18 3149.505465 88.300 88.30 100 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 69 8 18 3149.655932 88.350 88.35 100 100 1
189 70 8 18 3149.806398 88.400 88.40 100 100 1
189 71 8 18 3149.956865 88.500 88.50 100 100 1



189 72 8 18 3150.107332 88.550 88.55 100 100 1



189 73 8 18 3150.257798 88.650 88.65 100 100 1



189 74 8 18 3150.408265 88.700 88.70 100 100 1



189 75 8 18 3150.558731 88.750 88.75 100 100 1



189 76 8 18 3150.709198 88.850 88.85 100 100 1



189 77 8 18 3150.859665 88.900 88.90 100 100 1



189 78 8 18 3151.010131 89.000 89.00 100 100 1



189 79 8 18 3151.160598 89.050 89.05 100 100 1



189 80 8 18 3151.311064 89.100 89.10 100 100 1



189 81 8 18 3151.461531 89.200 89.20 100 100 1



189 82 8 18 3151.611997 89.250 89.25 100 100 1



189 83 8 18 3151.762464 89.350 89.35 100 100 1



189 84 8 18 3151.912931 89.400 89.40 100 100 1



189 85 8 18 3152.063397 89.450 89.45 100 100 1



189 86 8 18 3152.213864 89.550 89.55 100 100 1



189 87 8 18 3152.352293 75.264 89.60 84 100 1



189 88 8 18 3152.45762 50.204 89.65 56 100 1



189 89 8 18 3152.527587 33.189 89.70 37 100 1



189 90 8 18 3152.574231 22.425 89.70 25 100 1



189 91 8 18 3152.611848 22.438 89.75 25 100 1



189 92 8 18 3152.649465 22.438 89.75 25 100 1



189 93 8 18 3152.687081 22.438 89.75 25 100 1



189 94 8 18 3152.724698 22.450 89.80 25 100 1



189 95 8 18 3152.762314 22.450 89.80 25 100 1



189 96 8 18 3152.799931 22.450 89.80 25 100 1



189 97 8 18 3152.837548 22.463 89.85 25 100 1



189 98 8 18 3152.875164 22.463 89.85 25 100 1



189 99 8 18 3152.912781 22.463 89.85 25 100 1



189 100 8 18 3152.950398 22.475 89.90 25 100 1



189 101 8 18 3152.988014 22.475 89.90 25 100 1



189 102 8 18 3153.025631 22.475 89.90 25 100 1



189 103 8 18 3153.063248 22.488 89.95 25 100 1



189 104 8 18 3153.100864 22.488 89.95 25 100 1



189 105 8 18 3153.138481 22.500 90.00 25 100 1



189 106 8 18 3153.176098 22.500 90.00 25 100 1



189 107 8 18 3153.213714 22.500 90.00 25 100 1



189 108 8 18 3153.251331 22.513 90.05 25 100 1
189 109 8 18 3153.288948 22.513 90.05 25 100 1
189 110 8 18 3153.326564 22.513 90.05 25 100 1
189 111 8 18 3153.364181 22.525 90.10 25 100 1
189 112 8 18 3153.401797 22.525 90.10 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 113 8 18 3153.439414 22.525 90.10 25 100 1
189 114 8 18 3153.477031 22.538 90.15 25 100 1
189 115 8 18 3153.514647 22.538 90.15 25 100 1



189 116 8 18 3153.552264 22.538 90.15 25 100 1



189 117 8 18 3153.589881 22.550 90.20 25 100 1



189 118 8 18 3153.627497 22.550 90.20 25 100 1



189 119 8 18 3153.665114 22.550 90.20 25 100 1



189 120 8 18 3153.702731 22.563 90.25 25 100 1



189 121 8 18 3153.740347 22.563 90.25 25 100 1



189 122 8 18 3153.777964 22.563 90.25 25 100 1



189 123 8 18 3153.815581 22.575 90.30 25 100 1



189 124 8 18 3153.853197 22.575 90.30 25 100 1



189 125 8 18 3153.890814 22.588 90.35 25 100 1



189 126 8 18 3153.928431 22.588 90.35 25 100 1



189 127 8 18 3153.966047 22.588 90.35 25 100 1



189 128 8 18 3154.003664 22.600 90.40 25 100 1



189 129 8 18 3154.04128 22.600 90.40 25 100 1



189 130 8 18 3154.078897 22.600 90.40 25 100 1



189 131 8 18 3154.116514 22.613 90.45 25 100 1



189 132 8 18 3154.15413 22.613 90.45 25 100 1



189 133 8 18 3154.191747 22.613 90.45 25 100 1



189 134 8 18 3154.229364 22.625 90.50 25 100 1



189 135 8 18 3154.26698 22.625 90.50 25 100 1



189 136 8 18 3154.304597 22.625 90.50 25 100 1



189 137 8 18 3154.342214 22.638 90.55 25 100 1



189 138 8 18 3154.37983 22.638 90.55 25 100 1



189 139 8 18 3154.417447 22.638 90.55 25 100 1



189 140 8 18 3154.455064 22.650 90.60 25 100 1



189 141 8 18 3154.49268 22.650 90.60 25 100 1



189 142 8 18 3154.530297 22.650 90.60 25 100 1



189 143 8 18 3154.567914 22.663 90.65 25 100 1



189 144 8 18 3154.60553 22.663 90.65 25 100 1



189 145 8 18 3154.643147 22.675 90.70 25 100 1



189 146 8 18 3154.680763 22.675 90.70 25 100 1



189 147 8 18 3154.71838 22.675 90.70 25 100 1



189 148 8 18 3154.755997 22.688 90.75 25 100 1



189 149 8 18 3154.793613 22.688 90.75 25 100 1



189 150 8 18 3154.83123 22.688 90.75 25 100 1



189 151 8 18 3154.868847 22.700 90.80 25 100 1



189 152 8 18 3154.906463 22.700 90.80 25 100 1
189 153 8 18 3154.94408 22.700 90.80 25 100 1
189 154 8 18 3154.981697 22.713 90.85 25 100 1
189 155 8 18 3155.019313 22.713 90.85 25 100 1
189 156 8 18 3155.05693 22.713 90.85 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 157 8 18 3155.094547 22.725 90.90 25 100 1
189 158 8 18 3155.132163 22.725 90.90 25 100 1
189 159 8 18 3155.16978 22.725 90.90 25 100 1



189 160 8 18 3155.207396 22.738 90.95 25 100 1



189 161 8 18 3155.245013 22.738 90.95 25 100 1



189 162 8 18 3155.28263 22.750 91.00 25 100 1



189 163 8 18 3155.320246 22.750 91.00 25 100 1



189 164 8 18 3155.357863 22.750 91.00 25 100 1



189 165 8 18 3155.39548 22.763 91.05 25 100 1



189 166 8 18 3155.433096 22.763 91.05 25 100 1



189 167 8 18 3155.470713 22.763 91.05 25 100 1



189 168 8 18 3155.50833 22.775 91.10 25 100 1



189 169 8 18 3155.545946 22.775 91.10 25 100 1



189 170 8 18 3155.583563 22.775 91.10 25 100 1



189 171 8 18 3155.62118 22.788 91.15 25 100 1



189 172 8 18 3155.658796 22.788 91.15 25 100 1



189 173 8 18 3155.696413 22.788 91.15 25 100 1



189 174 8 18 3155.73403 22.800 91.20 25 100 1



189 175 8 18 3155.771646 22.800 91.20 25 100 1



189 176 8 18 3155.809263 22.800 91.20 25 100 1



189 177 8 18 3155.846879 22.813 91.25 25 100 1



189 178 8 18 3155.884496 22.813 91.25 25 100 1



189 179 8 18 3155.922113 22.813 91.25 25 100 1



189 180 8 18 3155.959729 22.825 91.30 25 100 1



189 181 8 18 3155.997346 22.825 91.30 25 100 1



189 182 8 18 3156.034963 22.838 91.35 25 100 1



189 183 8 18 3156.072579 22.838 91.35 25 100 1



189 184 8 18 3156.110196 22.838 91.35 25 100 1



189 185 8 18 3156.147813 22.850 91.40 25 100 1



189 186 8 18 3156.185429 22.850 91.40 25 100 1



189 187 8 18 3156.223046 22.850 91.40 25 100 1



189 188 8 18 3156.260663 22.863 91.45 25 100 1



189 189 8 18 3156.298279 22.863 91.45 25 100 1



189 190 8 18 3156.335896 22.863 91.45 25 100 1



189 191 8 18 3156.373513 22.875 91.50 25 100 1



189 192 8 18 3156.411129 22.875 91.50 25 100 1



189 193 8 18 3156.448746 22.875 91.50 25 100 1



189 194 8 18 3156.486362 22.888 91.55 25 100 1



189 195 8 18 3156.523979 22.888 91.55 25 100 1



189 196 8 18 3156.561596 22.888 91.55 25 100 1
189 197 8 18 3156.599212 22.900 91.60 25 100 1
189 198 8 18 3156.636829 22.900 91.60 25 100 1
189 199 8 18 3156.674446 22.900 91.60 25 100 1
189 200 8 18 3156.712062 22.913 91.65 25 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 201 8 18 3156.749679 22.913 91.65 25 100 1
189 202 8 18 3156.787296 22.925 91.70 25 100 1
189 203 8 18 3156.824912 22.925 91.70 25 100 1



189 204 8 18 3156.862529 22.925 91.70 25 100 1



189 205 8 18 3156.900146 22.938 91.75 25 100 1



189 206 8 18 3156.937762 22.938 91.75 25 100 1



189 207 8 18 3156.975379 22.938 91.75 25 100 1



189 208 8 18 3157.012995 22.950 91.80 25 100 1



189 209 8 18 3157.050612 22.950 91.80 25 100 1



189 210 8 18 3157.088229 22.950 91.80 25 100 1



189 211 8 18 3157.125845 22.963 91.85 25 100 1



189 212 8 18 3157.163462 22.963 91.85 25 100 1



189 213 8 18 3157.201079 22.963 91.85 25 100 1



189 214 8 18 3157.238695 22.975 91.90 25 100 1



189 215 8 18 3157.276312 22.975 91.90 25 100 1



189 216 8 18 3157.313929 22.975 91.90 25 100 1



189 217 8 18 3157.351545 22.988 91.95 25 100 1



189 218 8 18 3157.389162 22.988 91.95 25 100 1



189 219 8 18 3157.426779 23.000 92.00 25 100 1



189 220 8 18 3157.464395 23.000 92.00 25 100 1



189 221 8 18 3157.502012 23.000 92.00 25 100 1



189 222 8 18 3157.539629 23.013 92.05 25 100 1



189 223 8 18 3157.577245 23.013 92.05 25 100 1



189 224 8 18 3157.614862 23.013 92.05 25 100 1



189 225 8 18 3157.652478 23.025 92.10 25 100 1



189 226 8 18 3157.690095 23.025 92.10 25 100 1



189 227 8 18 3157.727712 23.025 92.10 25 100 1



189 228 8 18 3157.765328 23.038 92.15 25 100 1



189 229 8 18 3157.802945 23.038 92.15 25 100 1



189 230 8 18 3157.840562 23.038 92.15 25 100 1



189 231 8 18 3157.878178 23.050 92.20 25 100 1



189 232 8 18 3157.915795 23.050 92.20 25 100 1



189 233 8 18 3157.953412 23.050 92.20 25 100 1



189 234 8 18 3157.991028 23.063 92.25 25 100 1



189 235 8 18 3158.028645 23.063 92.25 25 100 1



189 236 8 18 3158.066262 23.063 92.25 25 100 1



189 237 8 18 3158.103878 23.075 92.30 25 100 1



189 238 8 18 3158.141495 23.075 92.30 25 100 1



189 239 8 18 3158.179112 23.088 92.35 25 100 1



189 240 8 18 3158.216728 23.088 92.35 25 100 1
189 241 8 18 3158.254345 23.088 92.35 25 100 1
189 242 8 18 3158.301366 34.188 92.40 37 100 1
189 243 8 18 3158.371897 52.668 92.40 57 100 1
189 244 8 18 3158.477637 77.658 92.45 84 100 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
189 245 8 18 3158.616292 92.550 92.55 100 100 1
189 246 8 18 3158.766759 92.600 92.60 100 100 1
189 247 8 18 3158.917225 92.650 92.65 100 100 1



189 248 8 18 3159.067692 92.750 92.75 100 100 1



189 249 8 18 3159.218159 92.800 92.80 100 100 1



189 250 8 18 3159.368625 92.900 92.90 100 100 1



189 251 8 18 3159.519092 92.950 92.95 100 100 1



189 252 8 18 3159.669558 93.000 93.00 100 100 1



189 253 8 18 3159.820025 93.100 93.10 100 100 1



189 254 8 18 3159.947629 65.205 93.15 70 100 1



189 255 8 18 3160 65.275 93.25 70 100 1



189 256 8 18 3160 93.300 93.30 100 100 1



189 257 8 18 3160 93.350 93.35 100 100 1



189 258 8 18 3160 99.992 93.45 107 100 1



10 84 8 28 3120 0.200 100.00 1 500 1



10 85 8 28 3120 0.200 100.00 1 500 1



10 86 8 28 3120 0.200 100.00 1 500 1



10 87 8 28 3120 0.200 100.00 1 500 1



10 88 8 28 3120 0.200 100.00 1 500 1



10 89 8 28 3120 0.200 100.00 1 500 1



10 90 8 28 3120 0.200 100.00 1 500 1



11 78 8 28 3120 0.200 100.00 1 500 1



11 79 8 28 3120 0.200 100.00 1 500 1



11 80 8 28 3120 0.200 100.00 1 500 1



11 81 8 28 3120 0.200 100.00 1 500 1



11 82 8 28 3120 0.200 100.00 1 500 1



11 83 8 28 3120 0.200 100.00 1 500 1



11 91 8 28 3120 0.200 100.00 1 500 1



11 92 8 28 3120 0.200 100.00 1 500 1



11 93 8 28 3120 0.200 100.00 1 500 1



11 94 8 28 3120 0.200 100.00 1 500 1



11 95 8 28 3120 0.200 100.00 1 500 1



11 96 8 28 3120 0.200 100.00 1 500 1



11 97 8 28 3120 0.200 100.00 1 500 1



11 98 8 28 3120 0.200 100.00 1 500 1



11 99 8 28 3120 0.200 100.00 1 500 1



11 100 8 28 3120 0.200 100.00 1 500 1



11 101 8 28 3120 0.200 100.00 1 500 1



11 102 8 28 3120 0.200 100.00 1 500 1



11 103 8 28 3120 0.200 100.00 1 500 1
11 104 8 28 3120 0.200 100.00 1 500 1
11 105 8 28 3120 0.200 100.00 1 500 1
11 106 8 28 3120 0.200 100.00 1 500 1
11 107 8 28 3120 0.200 100.00 1 500 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
11 108 8 28 3120 0.200 100.00 1 500 1
11 109 8 28 3120 0.200 100.00 1 500 1
12 71 8 28 3120 0.200 100.00 1 500 1



12 72 8 28 3120 0.200 100.00 1 500 1



12 73 8 28 3120 0.200 100.00 1 500 1



12 74 8 28 3120 0.200 100.00 1 500 1



12 75 8 28 3120 0.200 100.00 1 500 1



12 76 8 28 3120 0.200 100.00 1 500 1



12 77 8 28 3120 0.200 100.00 1 500 1



12 110 8 28 3120 0.200 100.00 1 500 1



12 111 8 28 3120 0.200 100.00 1 500 1



12 112 8 28 3120 0.200 100.00 1 500 1



12 113 8 28 3120 0.200 100.00 1 500 1



12 114 8 28 3120 0.200 100.00 1 500 1



12 115 8 28 3120 0.200 100.00 1 500 1



12 116 8 28 3120 0.200 100.00 1 500 1



12 117 8 28 3120 0.200 100.00 1 500 1



12 118 8 28 3120 0.200 100.00 1 500 1



12 119 8 28 3120 0.200 100.00 1 500 1



12 120 8 28 3120 0.200 100.00 1 500 1



12 121 8 28 3120 0.200 100.00 1 500 1



12 122 8 28 3120 0.200 100.00 1 500 1



12 123 8 28 3120 0.200 100.00 1 500 1



12 124 8 28 3120 0.200 100.00 1 500 1



12 125 8 28 3120 0.200 100.00 1 500 1



12 126 8 28 3120 0.200 100.00 1 500 1



12 127 8 28 3120 0.200 100.00 1 500 1



12 128 8 28 3120 0.200 100.00 1 500 1



13 65 8 28 3120 0.200 100.00 1 500 1



13 66 8 28 3120 0.200 100.00 1 500 1



13 67 8 28 3120 0.200 100.00 1 500 1



13 68 8 28 3120 0.200 100.00 1 500 1



13 69 8 28 3120 0.200 100.00 1 500 1



13 70 8 28 3120 0.200 100.00 1 500 1



13 129 8 28 3120 0.200 100.00 1 500 1



13 130 8 28 3120 0.200 100.00 1 500 1



13 131 8 28 3120 0.200 100.00 1 500 1



13 132 8 28 3120 0.200 100.00 1 500 1



13 133 8 28 3120 0.200 100.00 1 500 1



13 134 8 28 3120 0.200 100.00 1 500 1
13 135 8 28 3120 0.200 100.00 1 500 1
13 136 8 28 3120 0.200 100.00 1 500 1
13 137 8 28 3120 0.200 100.00 1 500 1
13 138 8 28 3120 0.200 100.00 1 500 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
13 139 8 28 3120 0.200 100.00 1 500 1
13 140 8 28 3120 0.200 100.00 1 500 1
13 141 8 28 3120 0.200 100.00 1 500 1



13 142 8 28 3120 0.200 100.00 1 500 1



13 143 8 28 3120 0.200 100.00 1 500 1



13 144 8 28 3120 0.200 100.00 1 500 1



13 145 8 28 3120 0.200 100.00 1 500 1



13 146 8 28 3120 0.200 100.00 1 500 1



13 147 8 28 3120 0.200 100.00 1 500 1



13 148 8 28 3120 0.200 100.00 1 500 1



14 61 8 28 3120 0.200 100.00 1 500 1



14 62 8 28 3120 0.200 100.00 1 500 1



14 63 8 28 3120 0.200 100.00 1 500 1



14 64 8 28 3120 0.200 100.00 1 500 1



14 149 8 28 3120 0.200 100.00 1 500 1



14 150 8 28 3120 0.200 100.00 1 500 1



14 151 8 28 3120 0.200 100.00 1 500 1



14 152 8 28 3120 0.200 100.00 1 500 1



14 153 8 28 3120 0.200 100.00 1 500 1



14 154 8 28 3120 0.200 100.00 1 500 1



14 155 8 28 3120 0.200 100.00 1 500 1



14 156 8 28 3120 0.200 100.00 1 500 1



14 157 8 28 3120 0.200 100.00 1 500 1



14 158 8 28 3120 0.200 100.00 1 500 1



14 159 8 28 3120 0.200 100.00 1 500 1



14 160 8 28 3120 0.200 100.00 1 500 1



14 161 8 28 3120 0.200 100.00 1 500 1



14 162 8 28 3120 0.200 100.00 1 500 1



14 163 8 28 3120 0.200 100.00 1 500 1



14 164 8 28 3120 0.200 100.00 1 500 1



14 165 8 28 3120 0.200 100.00 1 500 1



14 166 8 28 3120 0.200 100.00 1 500 1



14 167 8 28 3120 0.200 100.00 1 500 1



15 59 8 28 3120 0.200 100.00 1 500 1



15 60 8 28 3120 0.200 100.00 1 500 1



15 168 8 28 3120 0.200 100.00 1 500 1



15 169 8 28 3120 0.200 100.00 1 500 1



15 170 8 28 3120 0.200 100.00 1 500 1



15 171 8 28 3120 0.200 100.00 1 500 1



15 172 8 28 3120 0.200 100.00 1 500 1
15 173 8 28 3120 0.200 100.00 1 500 1
15 174 8 28 3120 0.200 100.00 1 500 1
15 175 8 28 3120 0.200 100.00 1 500 1
15 176 8 28 3120 0.200 100.00 1 500 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
15 177 8 28 3120 0.200 100.00 1 500 1
15 178 8 28 3120 0.200 100.00 1 500 1
15 179 8 28 3120 0.200 100.00 1 500 1



15 180 8 28 3120 0.200 100.00 1 500 1



15 181 8 28 3120 0.200 100.00 1 500 1



15 182 8 28 3120 0.200 100.00 1 500 1



15 183 8 28 3120 0.200 100.00 1 500 1



15 184 8 28 3120 0.200 100.00 1 500 1



15 185 8 28 3120 0.200 100.00 1 500 1



15 186 8 28 3120 0.200 100.00 1 500 1



16 56 8 28 3120 0.200 100.00 1 500 1



16 57 8 28 3120 0.200 100.00 1 500 1



16 58 8 28 3120 0.200 100.00 1 500 1



16 187 8 28 3120 0.200 100.00 1 500 1



16 188 8 28 3120 0.200 100.00 1 500 1



16 189 8 28 3120 0.200 100.00 1 500 1



16 190 8 28 3120 0.200 100.00 1 500 1



16 191 8 28 3120 0.200 100.00 1 500 1



16 192 8 28 3120 0.200 100.00 1 500 1



16 193 8 28 3120 0.200 100.00 1 500 1



16 194 8 28 3120 0.200 100.00 1 500 1



16 195 8 28 3120 0.200 100.00 1 500 1



16 196 8 28 3120 0.200 100.00 1 500 1



16 197 8 28 3120 0.200 100.00 1 500 1



16 198 8 28 3120 0.200 100.00 1 500 1



16 199 8 28 3120 0.200 100.00 1 500 1



16 200 8 28 3120 0.200 100.00 1 500 1



16 201 8 28 3120 0.200 100.00 1 500 1



16 202 8 28 3120 0.200 100.00 1 500 1



16 203 8 28 3120 0.200 100.00 1 500 1



16 204 8 28 3120 0.200 100.00 1 500 1



16 205 8 28 3120 0.200 100.00 1 500 1



17 54 8 28 3120 0.200 100.00 1 500 1



17 55 8 28 3120 0.200 100.00 1 500 1



17 206 8 28 3120 0.200 100.00 1 500 1



17 207 8 28 3120 0.200 100.00 1 500 1



17 208 8 28 3120 0.200 100.00 1 500 1



17 209 8 28 3120 0.200 100.00 1 500 1



17 210 8 28 3120 0.200 100.00 1 500 1



17 211 8 28 3120 0.200 100.00 1 500 1
17 212 8 28 3120 0.200 100.00 1 500 1
17 213 8 28 3120 0.200 100.00 1 500 1
17 214 8 28 3120 0.200 100.00 1 500 1
17 215 8 28 3120 0.200 100.00 1 500 1
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Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
17 216 8 28 3120 0.200 100.00 1 500 1
17 217 8 28 3120 0.200 100.00 1 500 1
17 218 8 28 3120 0.200 100.00 1 500 1



17 219 8 28 3120 0.200 100.00 1 500 1



17 220 8 28 3120 0.200 100.00 1 500 1



17 221 8 28 3120 0.200 100.00 1 500 1



17 222 8 28 3120 0.200 100.00 1 500 1



17 223 8 28 3120 0.200 100.00 1 500 1



17 224 8 28 3120 0.200 100.00 1 500 1



17 225 8 28 3120 0.200 100.00 1 500 1



18 52 8 28 3120 0.200 100.00 1 500 1



18 53 8 28 3120 0.200 100.00 1 500 1



18 226 8 28 3120 0.200 100.00 1 500 1



18 227 8 28 3120 0.200 100.00 1 500 1



18 228 8 28 3120 0.200 100.00 1 500 1



18 229 8 28 3120 0.200 100.00 1 500 1



18 230 8 28 3120 0.250 100.00 1 400 1



18 231 8 28 3120 0.250 100.00 1 400 1



18 232 8 28 3120 0.250 100.00 1 400 1



18 233 8 28 3120 0.250 100.00 1 400 1



18 234 8 28 3120 0.250 100.00 1 400 1



18 235 8 28 3120 0.250 100.00 1 400 1



18 236 8 28 3120 0.250 100.00 1 400 1



18 237 8 28 3120 0.250 100.00 1 400 1



18 238 8 28 3120 0.250 100.00 1 400 1



18 239 8 28 3120 0.250 100.00 1 400 1



18 240 8 28 3120 0.250 100.00 1 400 1



18 241 8 28 3120 0.250 100.00 1 400 1



18 242 8 28 3120 0.250 100.00 1 400 1



18 243 8 28 3120 0.250 100.00 1 400 1



19 50 8 28 3120 0.200 100.00 1 500 1



19 51 8 28 3120 0.200 100.00 1 500 1



19 244 8 28 3120 0.250 100.00 1 400 1



19 245 8 28 3120 0.250 100.00 1 400 1



19 246 8 28 3120 0.130 100.00 1 770 1



19 247 8 28 3120 0.130 100.00 1 770 1



19 248 8 28 3120 0.130 100.00 1 770 1



20 47 8 28 3120 0.200 100.00 1 500 1



20 48 8 28 3120 0.200 100.00 1 500 1



20 49 8 28 3120 0.200 100.00 1 500 1
20 249 8 28 3120 0.130 100.00 1 770 1
20 250 8 28 3120 0.130 100.00 1 770 1
20 251 8 28 3120 0.130 100.00 1 770 1
20 252 8 28 3120 0.130 100.00 1 770 1
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Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
20 253 8 28 3120 0.130 100.00 1 770 1
21 45 8 28 3120 0.200 100.00 1 500 1
21 46 8 28 3120 0.200 100.00 1 500 1



21 254 8 28 3120 0.130 100.00 1 770 1



21 255 8 28 3120 0.130 100.00 1 770 1



21 256 8 28 3120 0.130 100.00 1 770 1



21 257 8 28 3120 0.130 100.00 1 770 1



22 44 8 28 3120 0.208 104.00 1 500 1



22 258 8 28 3120 0.115 100.00 1 870 1



22 259 8 28 3120 0.115 100.00 1 870 1



22 260 8 28 3120 0.200 100.00 1 500 1



23 42 8 28 3120 0.208 104.00 1 500 1



23 43 8 28 3120 0.208 104.00 1 500 1



23 261 8 28 3120 0.200 100.00 1 500 1



23 262 8 28 3120 0.200 100.00 1 500 1



24 40 8 28 3120 0.208 104.00 1 500 1



24 41 8 28 3120 0.213 106.50 1 500 1



24 263 8 28 3120 0.200 100.00 1 500 1



24 264 8 28 3120 0.200 100.00 1 500 1



25 39 8 28 3120 0.208 104.00 1 500 1



25 265 8 28 3120 0.200 100.00 1 500 1



26 38 8 28 3120 0.199 99.35 1 500 1



26 266 8 28 3120 0.200 100.00 1 500 1



27 37 8 28 3120 0.197 98.60 1 500 1



27 267 8 28 3120 0.200 100.00 1 500 1



28 36 8 28 3120 0.196 97.80 1 500 1



28 268 8 28 3120 0.200 100.00 1 500 1



29 35 8 28 3120 0.194 97.10 1 500 1



30 34 8 28 3120 0.193 96.30 1 500 1



31 33 8 28 3120 0.191 95.50 1 500 1



32 32 8 28 3120 0.190 94.75 1 500 1



33 31 8 28 3120 0.188 94.10 1 500 1



34 30 8 28 3120 0.187 93.55 1 500 1



35 29 8 28 3120 0.186 93.00 1 500 1



36 28 8 28 3120 0.185 92.50 1 500 1



37 27 8 28 3120 0.184 92.05 1 500 1



38 26 8 28 3120 0.183 91.50 1 500 1



39 25 8 28 3120 0.182 90.85 1 500 1



40 24 8 28 3120 0.181 90.25 1 500 1



41 23 8 28 3120 0.180 89.75 1 500 1
42 23 8 28 3120 0.179 89.40 1 500 1
43 22 8 28 3120 0.178 89.20 1 500 1
44 21 8 28 3120 0.178 88.95 1 500 1
45 20 8 28 3120 0.178 88.75 1 500 1



Page 72 of 74











APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
46 20 8 28 3120 0.177 88.50 1 500 1
47 19 8 28 3120 0.177 88.30 1 500 1
48 18 8 28 3120 0.176 88.10 1 500 1



49 18 8 28 3120 0.176 87.90 1 500 1



50 17 8 28 3120 0.176 87.75 1 500 1



51 16 8 28 3120 0.175 87.60 1 500 1



52 16 8 28 3120 0.175 87.60 1 500 1



53 15 8 28 3120 0.175 87.45 1 500 1



54 15 8 28 3120 0.175 87.40 1 500 1



55 14 8 28 3120 0.175 87.30 1 500 1



56 14 8 28 3120 0.175 87.30 1 500 1



57 14 8 28 3120 0.174 87.20 1 500 1



58 13 8 28 3120 0.174 87.10 1 500 1



59 13 8 28 3120 0.174 87.00 1 500 1



60 13 8 28 3120 0.174 86.90 1 500 1



61 13 8 28 3120 0.174 86.75 1 500 1



62 13 8 28 3120 0.173 86.65 1 500 1



63 12 8 28 3120 0.173 86.50 1 500 1



64 12 8 28 3120 0.173 86.35 1 500 1



65 12 8 28 3120 0.173 86.30 1 500 1



66 12 8 28 3120 0.172 86.20 1 500 1



67 11 8 28 3120 0.172 86.05 1 500 1



68 11 8 28 3120 0.172 86.00 1 500 1



69 11 8 28 3120 0.172 85.85 1 500 1



70 10 8 28 3120 0.172 85.75 1 500 1



71 10 8 28 3120 0.171 85.65 1 500 1



72 10 8 28 3120 0.171 85.60 1 500 1



73 10 8 28 3120 0.171 85.45 1 500 1



74 9 8 28 3120 0.171 85.40 1 500 1



75 9 8 28 3120 0.171 85.25 1 500 1



76 9 8 28 3120 0.170 85.20 1 500 1



77 8 8 28 3120 0.170 85.10 1 500 1



78 8 8 28 3120 0.170 85.00 1 500 1



79 8 8 28 3120 0.170 84.85 1 500 1



80 7 8 28 3120 0.170 84.80 1 500 1



81 7 8 28 3120 0.170 84.75 1 500 1



82 7 8 28 3120 0.169 84.60 1 500 1



83 6 8 28 3120 0.169 84.50 1 500 1



84 6 8 28 3120 0.169 84.45 1 500 1



85 6 8 28 3120 0.169 84.40 1 500 1
86 5 8 28 3120 0.169 84.25 1 500 1
87 5 8 28 3120 0.168 84.20 1 500 1
88 5 8 28 3120 0.168 84.15 1 500 1
89 4 8 28 3120 0.168 84.00 1 500 1
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APPENDIX G
Summary of General Head Boundary Parameters 



row column layer Reach Stage (feet above MSL) Conductance (ft2/day) Saturated Thickness (ft) Width (ft) Distance (ft) K (ft/day)
90 4 8 28 3120 0.168 83.95 1 500 1
91 4 8 28 3120 0.168 83.90 1 500 1
92 4 8 28 3120 0.168 83.80 1 500 1



93 3 8 28 3120 0.167 83.65 1 500 1



94 3 8 28 3120 0.167 83.60 1 500 1



95 3 8 28 3120 0.167 83.50 1 500 1



96 2 8 28 3120 0.167 83.45 1 500 1
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APPENDIX H  
Summary of River Cell Boundary Parameters



Reach Summary: Reach Surface Water Location
0 East Fork Armells Creek edge to AR-1 (N Flume)
1 AR-1 to AR-9
2 AR-9 to AR-8
3 AR-8 to AR-7
4 AR-7 to AR-6
5 AR-6 to AR-11
6 AR-11 to AR-10 (PBR)
7 AR-10 to edge
10 Stocker Creek All
8 Surge Pond All



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
39 263 2 0 3186.00 3183.00 75000 10 150 1 50



39 265 2 0 3189.50 3186.50 15500 10 31 1 50



39 267 2 0 3192.49 3189.49 92000 10 184 1 50



40 263 2 0 3186.50 3183.50 84500 10 169 1 50



40 264 2 0 3187.09 3184.09 74000 10 148 1 50



40 265 2 0 3189.83 3186.83 148500 10 297 1 50



40 266 2 0 3191.20 3188.20 128500 10 257 1 50



40 267 2 0 3191.94 3188.94 66500 10 133 1 50



41 264 2 0 3187.83 3184.83 82500 10 165 1 50



41 265 2 0 3188.36 3185.36 41500 10 83 1 50



41 266 2 0 3190.66 3187.66 26000 10 52 1 50



40 253 2 1 3180.78 3177.78 16500 10 33 1 50



40 254 2 1 3180.96 3177.96 32500 10 65 1 50



41 253 2 1 3180.49 3177.49 57500 10 115 1 50



41 254 2 1 3181.17 3178.17 37000 10 74 1 50



41 255 2 1 3181.40 3178.40 21500 10 43 1 50



41 259 2 1 3183.77 3180.77 37500 10 75 1 50



41 260 2 1 3184.16 3181.16 75000 10 150 1 50



41 261 2 1 3184.72 3181.72 85500 10 171 1 50



41 263 2 1 3186.41 3183.41 65000 10 130 1 50



42 255 2 1 3181.67 3178.67 56000 10 112 1 50



42 258 2 1 3184.50 3181.50 47500 10 95 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
42 259 2 1 3185.00 3182.00 22000 10 44 1 50



42 260 2 1 3185.30 3182.30 22000 10 44 1 50



42 261 2 1 3185.80 3182.80 33000 10 66 1 50



42 262 2 1 3186.10 3183.10 115000 10 230 1 50



42 263 2 1 3186.25 3183.25 23500 10 47 1 50



43 255 2 1 3181.96 3178.96 28500 10 57 1 50



43 256 2 1 3182.24 3179.24 48500 10 97 1 50



43 257 2 1 3182.74 3179.74 43000 10 86 1 50



43 258 2 1 3184.00 3181.00 33000 10 66 1 50



44 256 2 1 3182.44 3179.44 12500 10 25 1 50



44 257 2 1 3182.54 3179.54 16000 10 32 1 50



40 244 2 2 3174.44 3171.44 17000 10 34 1 50



40 245 2 2 3174.65 3171.65 51500 10 103 1 50



40 246 2 2 3174.94 3171.94 18500 10 37 1 50



41 234 2 2 3169.91 3166.91 4500 10 9 1 50



41 235 2 2 3169.80 3166.80 26000 10 52 1 50



41 244 2 2 3174.21 3171.21 58500 10 117 1 50



41 246 2 2 3175.22 3172.22 60500 10 121 1 50



41 247 2 2 3175.42 3172.42 3500 10 7 1 50



42 230 2 2 3170.47 3167.47 500 10 1 1 50



42 231 2 2 3170.35 3167.35 26500 10 53 1 50



42 232 2 2 3170.24 3167.24 12500 10 25 1 50



42 233 2 2 3170.13 3167.13 17500 10 35 1 50



42 234 2 2 3170.00 3167.00 21500 10 43 1 50



42 241 2 2 3173.25 3170.25 16500 10 33 1 50



42 242 2 2 3173.36 3170.36 18500 10 37 1 50



42 243 2 2 3173.52 3170.52 28500 10 57 1 50



42 244 2 2 3173.83 3170.83 51000 10 102 1 50



42 247 2 2 3175.62 3172.62 56000 10 112 1 50



42 248 2 2 3175.97 3172.97 34500 10 69 1 50



42 252 2 2 3178.63 3175.63 11000 10 22 1 50



42 253 2 2 3178.75 3175.75 43000 10 86 1 50



43 229 2 2 3170.76 3167.76 25500 10 51 1 50



43 230 2 2 3170.85 3167.85 30500 10 61 1 50



43 241 2 2 3173.04 3170.04 31000 10 62 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
43 242 2 2 3172.88 3169.88 25000 10 50 1 50



43 243 2 2 3172.78 3169.78 4500 10 9 1 50



43 248 2 2 3176.22 3173.22 36000 10 72 1 50



43 249 2 2 3176.39 3173.39 21500 10 43 1 50



43 250 2 2 3177.40 3174.40 22500 10 45 1 50



43 251 2 2 3177.62 3174.62 51000 10 102 1 50



43 252 2 2 3178.03 3175.03 63000 10 126 1 50



43 253 2 2 3178.39 3175.39 26000 10 52 1 50



44 230 2 2 3170.93 3167.93 21000 10 42 1 50



44 231 2 2 3171.08 3168.08 22000 10 44 1 50



44 232 2 2 3171.20 3168.20 17500 10 35 1 50



44 233 2 2 3171.29 3168.29 3500 10 7 1 50



44 242 2 2 3172.41 3169.41 14000 10 28 1 50



44 243 2 2 3172.63 3169.63 44000 10 88 1 50



44 249 2 2 3176.69 3173.69 61000 10 122 1 50



44 250 2 2 3177.11 3174.11 63500 10 127 1 50



45 233 2 2 3171.34 3168.34 13500 10 27 1 50



45 234 2 2 3171.45 3168.45 16500 10 33 1 50



45 235 2 2 3171.54 3168.54 13500 10 27 1 50



45 236 2 2 3171.64 3168.64 13000 10 26 1 50



45 237 2 2 3171.74 3168.74 13500 10 27 1 50



45 238 2 2 3171.83 3168.83 13500 10 27 1 50



45 239 2 2 3171.91 3168.91 12500 10 25 1 50



45 240 2 2 3172.01 3169.01 12500 10 25 1 50



45 241 2 2 3172.11 3169.11 18500 10 37 1 50



45 242 2 2 3172.27 3169.27 25500 10 51 1 50



38 223 2 3 3167.09 3164.09 8000 10 16 1 50



38 224 2 3 3167.20 3164.20 23000 10 46 1 50



38 225 2 3 3167.33 3164.33 16500 10 33 1 50



38 226 2 3 3167.44 3164.44 13500 10 27 1 50



38 227 2 3 3167.53 3164.53 13000 10 26 1 50



38 228 2 3 3167.63 3164.63 13500 10 27 1 50



38 229 2 3 3167.72 3164.72 14000 10 28 1 50



38 230 2 3 3167.81 3164.81 14000 10 28 1 50



38 231 2 3 3167.91 3164.91 13500 10 27 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
38 232 2 3 3168.01 3165.01 14500 10 29 1 50



38 233 2 3 3168.11 3165.11 14000 10 28 1 50



38 234 2 3 3168.19 3165.19 13000 10 26 1 50



38 235 2 3 3168.29 3165.29 12500 10 25 1 50



38 236 2 3 3168.38 3165.38 12500 10 25 1 50



38 237 2 3 3168.46 3165.46 12500 10 25 1 50



38 238 2 3 3168.54 3165.54 12500 10 25 1 50



38 239 2 3 3168.64 3165.64 12500 10 25 1 50



38 240 2 3 3168.73 3165.73 12000 10 24 1 50



39 211 2 3 3165.71 3162.71 5000 10 10 1 50



39 212 2 3 3165.78 3162.78 13500 10 27 1 50



39 213 2 3 3165.85 3162.85 8500 10 17 1 50



39 221 2 3 3166.73 3163.73 22000 10 44 1 50



39 222 2 3 3166.88 3163.88 22500 10 45 1 50



39 223 2 3 3167.01 3164.01 15000 10 30 1 50



39 239 2 3 3169.07 3166.07 21000 10 42 1 50



39 240 2 3 3168.89 3165.89 33000 10 66 1 50



40 209 2 3 3165.38 3162.38 44000 10 88 1 50



40 210 2 3 3165.59 3162.59 13500 10 27 1 50



40 211 2 3 3165.66 3162.66 8500 10 17 1 50



40 213 2 3 3165.89 3162.89 5500 10 11 1 50



40 214 2 3 3165.96 3162.96 14000 10 28 1 50



40 215 2 3 3166.06 3163.06 13500 10 27 1 50



40 216 2 3 3166.15 3163.15 14000 10 28 1 50



40 217 2 3 3166.25 3163.25 14000 10 28 1 50



40 218 2 3 3166.34 3163.34 12500 10 25 1 50



40 219 2 3 3166.43 3163.43 17500 10 35 1 50



40 220 2 3 3166.60 3163.60 19500 10 39 1 50



40 221 2 3 3166.65 3163.65 1000 10 2 1 50



40 237 2 3 3169.44 3166.44 25500 10 51 1 50



40 238 2 3 3169.26 3166.26 26500 10 53 1 50



40 239 2 3 3169.16 3166.16 5000 10 10 1 50



41 200 2 3 3164.51 3161.51 7000 10 14 1 50



41 201 2 3 3164.51 3161.51 7000 10 14 1 50



41 202 2 3 3164.58 3161.58 13000 10 26 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
41 203 2 3 3164.68 3161.68 13500 10 27 1 50



41 204 2 3 3164.77 3161.77 13500 10 27 1 50



41 205 2 3 3164.86 3161.86 13000 10 26 1 50



41 206 2 3 3164.95 3161.95 13500 10 27 1 50



41 207 2 3 3165.05 3162.05 14000 10 28 1 50



41 208 2 3 3165.14 3162.14 14000 10 28 1 50



41 209 2 3 3165.21 3162.21 5500 10 11 1 50



41 236 2 3 3169.62 3166.62 26000 10 52 1 50



41 237 2 3 3169.53 3166.53 500 10 1 1 50



33 163 2 4 3159.48 3156.48 13500 10 27 1 50



33 164 2 4 3159.61 3156.61 12500 10 25 1 50



33 165 2 4 3159.73 3156.73 13500 10 27 1 50



33 166 2 4 3159.83 3156.83 1000 10 2 1 50



34 158 2 4 3158.49 3155.49 16000 10 32 1 50



34 159 2 4 3158.67 3155.67 19000 10 38 1 50



34 160 2 4 3158.86 3155.86 14000 10 28 1 50



34 161 2 4 3159.00 3156.00 12500 10 25 1 50



34 162 2 4 3159.14 3156.14 14500 10 29 1 50



34 163 2 4 3159.33 3156.33 13500 10 27 1 50



34 166 2 4 3159.86 3156.86 3500 10 7 1 50



34 167 2 4 3159.91 3156.92 19000 10 38 1 50



34 168 2 4 3159.99 3157.01 19000 10 38 1 50



34 169 2 4 3160.06 3157.09 13000 10 26 1 50



34 177 2 4 3160.73 3157.84 9000 10 18 1 50



34 178 2 4 3160.79 3157.91 16500 10 33 1 50



34 179 2 4 3160.86 3157.98 13500 10 27 1 50



34 180 2 4 3160.93 3158.06 13500 10 27 1 50



34 181 2 4 3160.97 3158.12 12500 10 25 1 50



34 182 2 4 3161.03 3158.18 12500 10 25 1 50



34 183 2 4 3161.09 3158.25 12500 10 25 1 50



34 184 2 4 3161.14 3158.30 12500 10 25 1 50



34 185 2 4 3161.19 3158.36 14000 10 28 1 50



34 186 2 4 3161.26 3158.44 14500 10 29 1 50



34 187 2 4 3161.33 3158.51 13500 10 27 1 50



34 188 2 4 3161.38 3158.57 12500 10 25 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
34 189 2 4 3161.41 3158.61 8000 10 16 1 50



34 190 2 4 3161.46 3158.46 4000 10 8 1 50



34 191 2 4 3161.53 3158.53 15000 10 30 1 50



34 192 2 4 3161.63 3158.63 15500 10 31 1 50



34 193 2 4 3161.70 3158.70 7000 10 14 1 50



35 154 2 4 3157.71 3154.71 10000 10 20 1 50



35 155 2 4 3157.87 3154.87 18500 10 37 1 50



35 156 2 4 3158.07 3155.07 18500 10 37 1 50



35 157 2 4 3158.27 3155.27 18000 10 36 1 50



35 158 2 4 3158.39 3155.39 2500 10 5 1 50



35 169 2 4 3160.10 3157.14 6000 10 12 1 50



35 170 2 4 3160.16 3157.20 19000 10 38 1 50



35 171 2 4 3160.26 3157.31 18500 10 37 1 50



35 172 2 4 3160.32 3157.37 14000 10 28 1 50



35 173 2 4 3160.38 3157.45 13000 10 26 1 50



35 174 2 4 3160.44 3157.51 13000 10 26 1 50



35 175 2 4 3160.52 3157.61 29000 10 58 1 50



35 176 2 4 3160.62 3157.72 18000 10 36 1 50



35 177 2 4 3160.70 3157.80 8500 10 17 1 50



35 193 2 4 3161.75 3158.75 8000 10 16 1 50



35 194 2 4 3161.82 3158.82 15000 10 30 1 50



35 195 2 4 3161.92 3158.92 15000 10 30 1 50



35 196 2 4 3162.02 3159.02 15000 10 30 1 50



35 197 2 4 3162.12 3159.12 15000 10 30 1 50



35 198 2 4 3162.22 3159.22 15500 10 31 1 50



35 199 2 4 3162.29 3159.29 5000 10 10 1 50



36 154 2 4 3157.62 3154.62 6500 10 13 1 50



36 155 2 4 3157.43 3154.43 28000 10 56 1 50



36 156 2 4 3157.15 3154.15 20000 10 40 1 50



36 199 2 4 3162.43 3159.43 35500 10 71 1 50



36 200 2 4 3162.61 3159.61 16500 10 33 1 50



36 201 2 4 3162.68 3159.68 6000 10 12 1 50



37 152 2 4 3156.47 3153.47 1500 10 3 1 50



37 153 2 4 3156.48 3153.48 9500 10 19 1 50



37 154 2 4 3156.61 3153.61 3500 10 7 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
37 155 2 4 3156.72 3153.72 16000 10 32 1 50



37 156 2 4 3156.92 3153.92 23000 10 46 1 50



37 200 2 4 3163.01 3160.01 10000 10 20 1 50



37 201 2 4 3162.86 3159.86 41500 10 83 1 50



38 144 2 4 3155.21 3152.21 6000 10 12 1 50



38 145 2 4 3155.32 3152.32 14000 10 28 1 50



38 146 2 4 3155.47 3152.47 14000 10 28 1 50



38 147 2 4 3155.63 3152.63 13500 10 27 1 50



38 148 2 4 3155.78 3152.78 14000 10 28 1 50



38 149 2 4 3155.94 3152.94 14000 10 28 1 50



38 150 2 4 3156.09 3153.09 14000 10 28 1 50



38 151 2 4 3156.25 3153.25 13500 10 27 1 50



38 152 2 4 3156.39 3153.39 12500 10 25 1 50



38 197 2 4 3163.50 3160.50 50000 10 100 1 50



38 198 2 4 3163.22 3160.22 12500 10 25 1 50



38 199 2 4 3163.13 3160.13 12500 10 25 1 50



38 200 2 4 3163.06 3160.06 7500 10 15 1 50



39 139 2 4 3154.31 3151.31 12500 10 25 1 50



39 140 2 4 3154.47 3151.47 16000 10 32 1 50



39 141 2 4 3154.64 3151.64 15500 10 31 1 50



39 142 2 4 3154.82 3151.82 16000 10 32 1 50



39 143 2 4 3155.00 3152.00 15500 10 31 1 50



39 144 2 4 3155.12 3152.12 8000 10 16 1 50



39 196 2 4 3163.92 3160.92 22000 10 44 1 50



39 197 2 4 3163.75 3160.75 28500 10 57 1 50



40 138 2 4 3154.02 3151.02 35000 10 70 1 50



40 139 2 4 3154.22 3151.22 28000 10 56 1 50



40 196 2 4 3164.09 3161.09 29000 10 58 1 50



40 197 2 4 3164.25 3161.25 20500 10 41 1 50



40 198 2 4 3164.35 3161.35 10500 10 21 1 50



41 137 2 4 3153.01 3150.01 23500 10 47 1 50



41 138 2 4 3153.28 3150.28 24500 10 49 1 50



41 139 2 4 3153.47 3150.47 10000 10 20 1 50



41 198 2 4 3164.40 3161.40 4500 10 9 1 50



41 199 2 4 3164.42 3161.42 11000 10 22 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
42 136 2 4 3152.75 3149.75 20500 10 41 1 50



42 137 2 4 3152.88 3149.88 1000 10 2 1 50



36 99 2 5 3147.63 3146.63 7000 10 14 1 50



36 100 2 5 3147.70 3146.70 13000 10 26 1 50



36 101 2 5 3147.80 3146.80 14000 10 28 1 50



36 102 2 5 3147.87 3146.87 5000 10 10 1 50



37 96 2 5 3147.18 3146.18 15500 10 31 1 50



37 97 2 5 3147.29 3146.29 19000 10 38 1 50



37 98 2 5 3147.45 3146.45 18500 10 37 1 50



37 99 2 5 3147.56 3146.56 11000 10 22 1 50



37 102 2 5 3147.93 3146.93 11000 10 22 1 50



37 103 2 5 3148.04 3147.04 16500 10 33 1 50



37 104 2 5 3148.16 3147.16 16000 10 32 1 50



37 105 2 5 3148.28 3147.28 16000 10 32 1 50



37 106 2 5 3148.39 3147.39 16000 10 32 1 50



37 107 2 5 3148.47 3147.47 3500 10 7 1 50



38 89 2 5 3146.32 3145.32 31500 10 63 1 50



38 90 2 5 3146.47 3145.47 12500 10 25 1 50



38 91 2 5 3146.56 3145.56 12500 10 25 1 50



38 92 2 5 3146.65 3145.65 12500 10 25 1 50



38 93 2 5 3146.75 3145.75 12500 10 25 1 50



38 94 2 5 3146.85 3145.85 12500 10 25 1 50



38 95 2 5 3146.99 3145.99 21000 10 42 1 50



38 96 2 5 3147.08 3146.08 10000 10 20 1 50



38 107 2 5 3148.53 3147.53 13000 10 26 1 50



38 108 2 5 3148.63 3147.63 16000 10 32 1 50



38 109 2 5 3148.77 3147.77 16500 10 33 1 50



38 110 2 5 3148.90 3147.90 21500 10 43 1 50



38 111 2 5 3148.99 3147.99 3500 10 7 1 50



39 86 2 5 3145.09 3144.09 41500 10 83 1 50



39 87 2 5 3145.31 3144.31 16500 10 33 1 50



39 88 2 5 3145.85 3144.85 15000 10 30 1 50



39 89 2 5 3146.01 3145.01 37000 10 74 1 50



39 111 2 5 3149.06 3148.06 15500 10 31 1 50



39 112 2 5 3149.19 3148.19 17500 10 35 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
39 113 2 5 3149.34 3148.34 17000 10 34 1 50



39 114 2 5 3149.43 3148.43 12500 10 25 1 50



39 115 2 5 3149.52 3148.52 12500 10 25 1 50



39 116 2 5 3149.61 3148.61 12500 10 25 1 50



39 117 2 5 3149.71 3148.71 12500 10 25 1 50



39 118 2 5 3149.80 3148.80 12500 10 25 1 50



39 119 2 5 3149.91 3148.91 18000 10 36 1 50



40 87 2 5 3145.48 3144.48 27000 10 54 1 50



40 88 2 5 3145.68 3144.68 29500 10 59 1 50



40 119 2 5 3150.30 3149.30 27500 10 55 1 50



40 120 2 5 3150.11 3149.11 26500 10 53 1 50



41 118 2 5 3150.49 3149.49 8500 10 17 1 50



41 119 2 5 3150.64 3149.64 41000 10 82 1 50



41 120 2 5 3150.77 3149.77 4500 10 9 1 50



42 120 2 5 3150.89 3149.89 27000 10 54 1 50



42 121 2 5 3151.10 3150.10 25500 10 51 1 50



42 122 2 5 3151.22 3150.22 12500 10 25 1 50



42 123 2 5 3151.32 3150.32 12500 10 25 1 50



42 124 2 5 3151.41 3150.41 12500 10 25 1 50



42 125 2 5 3151.51 3150.51 18500 10 37 1 50



42 126 2 5 3151.63 3150.63 12000 10 24 1 50



42 127 2 5 3151.73 3150.73 13000 10 26 1 50



42 128 2 5 3151.83 3150.83 12500 10 25 1 50



42 129 2 5 3151.92 3150.92 12500 10 25 1 50



42 130 2 5 3152.02 3151.02 12500 10 25 1 50



42 131 2 5 3152.10 3151.10 12500 10 25 1 50



42 132 2 5 3152.20 3151.20 13000 10 26 1 50



42 133 2 5 3152.30 3151.30 12500 10 25 1 50



42 134 2 5 3152.38 3151.38 13000 10 26 1 50



42 135 2 5 3152.45 3151.45 26000 10 52 1 50



34 84 2 6 3143.22 3140.22 47000 10 94 1 50



34 85 2 6 3143.34 3140.34 6500 10 13 1 50



35 81 2 6 3142.23 3139.23 50500 10 101 1 50



35 82 2 6 3142.54 3139.54 51000 10 102 1 50



35 83 2 6 3142.81 3139.81 50000 10 100 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
35 84 2 6 3143.02 3140.02 5500 10 11 1 50



35 85 2 6 3143.58 3140.58 60000 10 120 1 50



36 85 2 6 3143.90 3140.90 54000 10 108 1 50



37 84 2 6 3144.31 3141.31 29000 10 58 1 50



37 85 2 6 3144.14 3141.14 24500 10 49 1 50



38 84 2 6 3144.42 3141.42 8500 10 17 1 50



38 85 2 6 3144.59 3141.59 42500 10 85 1 50



39 85 2 6 3144.78 3141.78 43000 10 86 1 50



24 42 2 7 3121.45 3118.45 71500 10 143 1 50



25 42 2 7 3121.45 3118.45 71500 10 143 1 50



26 42 2 7 3121.82 3118.82 50000 10 100 1 50



26 44 2 7 3125.41 3122.41 33000 10 66 1 50



26 45 2 7 3125.64 3122.64 50500 10 101 1 50



26 46 2 7 3125.90 3122.90 17500 10 35 1 50



26 47 2 7 3126.52 3123.52 46000 10 92 1 50



26 48 2 7 3126.87 3123.87 57000 10 114 1 50



26 49 2 7 3127.07 3124.07 20000 10 40 1 50



26 57 2 7 3131.82 3128.82 42500 10 85 1 50



26 58 2 7 3132.11 3129.11 50000 10 100 1 50



26 59 2 7 3132.43 3129.43 53000 10 106 1 50



26 60 2 7 3132.72 3129.72 39500 10 79 1 50



27 42 2 7 3122.12 3119.12 50000 10 100 1 50



27 43 2 7 3125.13 3122.13 13500 10 27 1 50



27 44 2 7 3125.25 3122.25 63000 10 126 1 50



27 46 2 7 3126.06 3123.06 35000 10 70 1 50



27 47 2 7 3126.27 3123.27 34500 10 69 1 50



27 49 2 7 3127.30 3124.30 52000 10 104 1 50



27 57 2 7 3131.56 3128.56 52500 10 105 1 50



27 60 2 7 3132.96 3129.96 54000 10 108 1 50



28 42 2 7 3122.45 3119.45 50000 10 100 1 50



28 44 2 7 3124.76 3121.76 31000 10 62 1 50



28 45 2 7 3124.54 3121.54 36500 10 73 1 50



28 49 2 7 3127.62 3124.62 52000 10 104 1 50



28 54 2 7 3130.43 3127.43 7500 10 15 1 50



28 55 2 7 3130.64 3127.64 59000 10 118 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
28 56 2 7 3130.97 3127.97 50000 10 100 1 50



28 57 2 7 3131.28 3128.28 41500 10 83 1 50



28 59 2 7 3133.36 3130.36 37000 10 74 1 50



28 60 2 7 3133.23 3130.23 16000 10 32 1 50



29 42 2 7 3122.74 3119.74 50500 10 101 1 50



29 45 2 7 3124.27 3121.27 53000 10 106 1 50



29 49 2 7 3127.92 3124.92 51000 10 102 1 50



29 54 2 7 3130.27 3127.27 55000 10 110 1 50



29 59 2 7 3133.54 3130.54 20000 10 40 1 50



29 60 2 7 3133.81 3130.81 58500 10 117 1 50



29 61 2 7 3134.14 3131.14 50500 10 101 1 50



29 62 2 7 3134.45 3131.45 55000 10 110 1 50



29 63 2 7 3134.66 3131.66 8500 10 17 1 50



30 42 2 7 3122.99 3119.99 39500 10 79 1 50



30 43 2 7 3123.29 3120.29 55500 10 111 1 50



30 44 2 7 3123.62 3120.62 51500 10 103 1 50



30 45 2 7 3124.00 3121.00 54000 10 108 1 50



30 49 2 7 3128.23 3125.23 44000 10 88 1 50



30 50 2 7 3128.41 3125.41 15000 10 30 1 50



30 52 2 7 3129.34 3126.34 48000 10 96 1 50



30 53 2 7 3129.67 3126.67 49500 10 99 1 50



30 54 2 7 3129.92 3126.92 42500 10 85 1 50



30 63 2 7 3134.84 3131.84 57500 10 115 1 50



31 50 2 7 3128.58 3125.58 46500 10 93 1 50



31 51 2 7 3128.90 3125.90 59000 10 118 1 50



31 52 2 7 3129.15 3126.15 17500 10 35 1 50



31 63 2 7 3135.21 3132.21 50500 10 101 1 50



32 63 2 7 3135.47 3132.47 42500 10 85 1 50



32 64 2 7 3135.65 3132.65 15000 10 30 1 50



32 65 2 7 3136.61 3133.61 43000 10 86 1 50



32 66 2 7 3136.90 3133.90 49500 10 99 1 50



32 67 2 7 3137.21 3134.21 58000 10 116 1 50



32 68 2 7 3137.42 3134.42 19500 10 39 1 50



33 64 2 7 3135.96 3132.96 68500 10 137 1 50



33 65 2 7 3136.25 3133.25 52000 10 104 1 50
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
33 68 2 7 3137.64 3134.64 53000 10 106 1 50



33 69 2 7 3137.89 3134.89 28000 10 56 1 50



34 69 2 7 3138.07 3135.07 30500 10 61 1 50



34 70 2 7 3138.34 3135.34 59000 10 118 1 50



34 71 2 7 3138.54 3135.54 5000 10 10 1 50



35 71 2 7 3138.67 3135.67 50500 10 101 1 50



35 72 2 7 3139.03 3136.03 54500 10 109 1 50



35 73 2 7 3139.24 3136.24 14000 10 28 1 50



35 79 2 7 3141.70 3138.70 3000 10 6 1 50



35 80 2 7 3141.86 3138.86 60000 10 120 1 50



36 73 2 7 3139.41 3136.41 41000 10 82 1 50



36 74 2 7 3139.69 3136.69 52000 10 104 1 50



36 75 2 7 3140.00 3137.00 50000 10 100 1 50



36 76 2 7 3140.31 3137.31 50000 10 100 1 50



36 77 2 7 3140.62 3137.62 52000 10 104 1 50



36 78 2 7 3140.89 3137.89 37500 10 75 1 50



36 79 2 7 3141.52 3138.52 52500 10 105 1 50



37 78 2 7 3141.06 3138.06 17500 10 35 1 50



37 79 2 7 3141.25 3138.25 40500 10 81 1 50



106 265 1 8 3282.64 3272.40 187500 25 300 1 25



107 265 1 8 3282.64 3272.40 187500 25 300 1 25



108 265 1 8 3282.64 3272.40 187500 25 300 1 25



109 265 1 8 3282.64 3272.40 187500 25 300 1 25



110 265 1 8 3282.64 3272.40 187500 25 300 1 25



110 266 1 8 3282.64 3272.40 187500 25 300 1 25



111 264 1 8 3282.64 3272.40 187500 25 300 1 25



111 265 1 8 3282.64 3272.40 187500 25 300 1 25



111 266 1 8 3282.64 3272.40 187500 25 300 1 25



112 264 1 8 3282.64 3272.40 187500 25 300 1 25



112 265 1 8 3282.64 3272.40 187500 25 300 1 25



112 266 1 8 3282.64 3272.40 187500 25 300 1 25



113 264 1 8 3282.64 3272.40 187500 25 300 1 25



113 265 1 8 3282.64 3272.40 187500 25 300 1 25



113 266 1 8 3282.64 3272.40 187500 25 300 1 25



114 264 1 8 3282.64 3272.40 187500 25 300 1 25
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
114 265 1 8 3282.64 3272.40 187500 25 300 1 25



114 266 1 8 3282.64 3272.40 187500 25 300 1 25



115 264 1 8 3282.64 3272.40 187500 25 300 1 25



115 265 1 8 3282.64 3272.40 187500 25 300 1 25



115 266 1 8 3282.64 3272.40 187500 25 300 1 25



116 264 1 8 3282.64 3272.40 187500 25 300 1 25



116 265 1 8 3282.64 3272.40 187500 25 300 1 25



116 266 1 8 3282.64 3272.40 187500 25 300 1 25



117 264 1 8 3282.64 3272.40 187500 25 300 1 25



117 265 1 8 3282.64 3272.40 187500 25 300 1 25



117 266 1 8 3282.64 3272.40 187500 25 300 1 25



118 261 1 8 3282.64 3272.40 187500 25 300 1 25



118 262 1 8 3282.64 3272.40 187500 25 300 1 25



118 263 1 8 3282.64 3272.40 187500 25 300 1 25



118 264 1 8 3282.64 3272.40 187500 25 300 1 25



118 265 1 8 3282.64 3272.40 187500 25 300 1 25



118 266 1 8 3282.64 3272.40 187500 25 300 1 25



119 260 1 8 3282.64 3272.40 187500 25 300 1 25



119 261 1 8 3282.64 3272.40 187500 25 300 1 25



119 262 1 8 3282.64 3272.40 187500 25 300 1 25



119 263 1 8 3282.64 3272.40 187500 25 300 1 25



119 264 1 8 3282.64 3272.40 187500 25 300 1 25



119 265 1 8 3282.64 3272.40 187500 25 300 1 25



119 266 1 8 3282.64 3272.40 187500 25 300 1 25



120 260 1 8 3282.64 3272.40 187500 25 300 1 25



120 261 1 8 3282.64 3272.40 187500 25 300 1 25



120 262 1 8 3282.64 3272.40 187500 25 300 1 25



120 263 1 8 3282.64 3272.40 187500 25 300 1 25



120 264 1 8 3282.64 3272.40 187500 25 300 1 25



120 265 1 8 3282.64 3272.40 187500 25 300 1 25



120 266 1 8 3282.64 3272.40 187500 25 300 1 25



121 260 1 8 3282.64 3272.40 187500 25 300 1 25



121 261 1 8 3282.64 3272.40 187500 25 300 1 25



121 262 1 8 3282.64 3272.40 187500 25 300 1 25



121 263 1 8 3282.64 3272.40 187500 25 300 1 25
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
121 264 1 8 3282.64 3272.40 187500 25 300 1 25



121 265 1 8 3282.64 3272.40 187500 25 300 1 25



121 266 1 8 3282.64 3272.40 187500 25 300 1 25



122 259 1 8 3282.64 3272.40 187500 25 300 1 25



122 260 1 8 3282.64 3272.40 187500 25 300 1 25



122 261 1 8 3282.64 3272.40 187500 25 300 1 25



122 262 1 8 3282.64 3272.40 187500 25 300 1 25



122 263 1 8 3282.64 3272.40 187500 25 300 1 25



122 264 1 8 3282.64 3272.40 187500 25 300 1 25



122 265 1 8 3282.64 3272.40 187500 25 300 1 25



123 258 1 8 3282.64 3272.40 187500 25 300 1 25



123 259 1 8 3282.64 3272.40 187500 25 300 1 25



123 260 1 8 3282.64 3272.40 187500 25 300 1 25



123 261 1 8 3282.64 3272.40 187500 25 300 1 25



123 262 1 8 3282.64 3272.40 187500 25 300 1 25



123 263 1 8 3282.64 3272.40 187500 25 300 1 25



123 264 1 8 3282.64 3272.40 187500 25 300 1 25



123 265 1 8 3282.64 3272.40 187500 25 300 1 25



124 257 1 8 3282.64 3272.40 187500 25 300 1 25



124 258 1 8 3282.64 3272.40 187500 25 300 1 25



124 259 1 8 3282.64 3272.40 187500 25 300 1 25



124 260 1 8 3282.64 3272.40 187500 25 300 1 25



124 261 1 8 3282.64 3272.40 187500 25 300 1 25



124 262 1 8 3282.64 3272.40 187500 25 300 1 25



124 263 1 8 3282.64 3272.40 187500 25 300 1 25



124 264 1 8 3282.64 3272.40 187500 25 300 1 25



124 265 1 8 3282.64 3272.40 187500 25 300 1 25



125 257 1 8 3282.64 3272.40 187500 25 300 1 25



125 258 1 8 3282.64 3272.40 187500 25 300 1 25



125 259 1 8 3282.64 3272.40 187500 25 300 1 25



125 260 1 8 3282.64 3272.40 187500 25 300 1 25



125 261 1 8 3282.64 3272.40 187500 25 300 1 25



125 262 1 8 3282.64 3272.40 187500 25 300 1 25



125 263 1 8 3282.64 3272.40 187500 25 300 1 25



125 264 1 8 3282.64 3272.40 187500 25 300 1 25



Page 14 of 18











APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
125 265 1 8 3282.64 3272.40 187500 25 300 1 25



126 257 1 8 3282.64 3272.40 187500 25 300 1 25



126 258 1 8 3282.64 3272.40 187500 25 300 1 25



126 259 1 8 3282.64 3272.40 187500 25 300 1 25



126 260 1 8 3282.64 3272.40 187500 25 300 1 25



126 261 1 8 3282.64 3272.40 187500 25 300 1 25



126 262 1 8 3282.64 3272.40 187500 25 300 1 25



126 263 1 8 3282.64 3272.40 187500 25 300 1 25



126 264 1 8 3282.64 3272.40 187500 25 300 1 25



126 265 1 8 3282.64 3272.40 187500 25 300 1 25



127 257 1 8 3282.64 3272.40 187500 25 300 1 25



127 258 1 8 3282.64 3272.40 187500 25 300 1 25



127 259 1 8 3282.64 3272.40 187500 25 300 1 25



127 260 1 8 3282.64 3272.40 187500 25 300 1 25



127 261 1 8 3282.64 3272.40 187500 25 300 1 25



127 262 1 8 3282.64 3272.40 187500 25 300 1 25



127 263 1 8 3282.64 3272.40 187500 25 300 1 25



127 264 1 8 3282.64 3272.40 187500 25 300 1 25



127 265 1 8 3282.64 3272.40 187500 25 300 1 25



128 256 1 8 3282.64 3272.40 187500 25 300 1 25



128 257 1 8 3282.64 3272.40 187500 25 300 1 25



128 258 1 8 3282.64 3272.40 187500 25 300 1 25



128 259 1 8 3282.64 3272.40 187500 25 300 1 25



128 260 1 8 3282.64 3272.40 187500 25 300 1 25



128 261 1 8 3282.64 3272.40 187500 25 300 1 25



128 262 1 8 3282.64 3272.40 187500 25 300 1 25



128 263 1 8 3282.64 3272.40 187500 25 300 1 25



128 264 1 8 3282.64 3272.40 187500 25 300 1 25



128 265 1 8 3282.64 3272.40 187500 25 300 1 25



129 256 1 8 3282.64 3272.40 187500 25 300 1 25



129 257 1 8 3282.64 3272.40 187500 25 300 1 25



129 258 1 8 3282.64 3272.40 187500 25 300 1 25



129 259 1 8 3282.64 3272.40 187500 25 300 1 25



129 260 1 8 3282.64 3272.40 187500 25 300 1 25



129 261 1 8 3282.64 3272.40 187500 25 300 1 25
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
129 262 1 8 3282.64 3272.40 187500 25 300 1 25



129 263 1 8 3282.64 3272.40 187500 25 300 1 25



129 264 1 8 3282.64 3272.40 187500 25 300 1 25



129 265 1 8 3282.64 3272.40 187500 25 300 1 25



130 256 1 8 3282.64 3272.40 187500 25 300 1 25



130 257 1 8 3282.64 3272.40 187500 25 300 1 25



130 258 1 8 3282.64 3272.40 187500 25 300 1 25



130 259 1 8 3282.64 3272.40 187500 25 300 1 25



130 260 1 8 3282.64 3272.40 187500 25 300 1 25



130 261 1 8 3282.64 3272.40 187500 25 300 1 25



130 262 1 8 3282.64 3272.40 187500 25 300 1 25



130 263 1 8 3282.64 3272.40 187500 25 300 1 25



130 264 1 8 3282.64 3272.40 187500 25 300 1 25



130 265 1 8 3282.64 3272.40 187500 25 300 1 25



131 256 1 8 3282.64 3272.40 187500 25 300 1 25



131 257 1 8 3282.64 3272.40 187500 25 300 1 25



131 258 1 8 3282.64 3272.40 187500 25 300 1 25



131 259 1 8 3282.64 3272.40 187500 25 300 1 25



131 260 1 8 3282.64 3272.40 187500 25 300 1 25



131 261 1 8 3282.64 3272.40 187500 25 300 1 25



131 262 1 8 3282.64 3272.40 187500 25 300 1 25



131 263 1 8 3282.64 3272.40 187500 25 300 1 25



131 264 1 8 3282.64 3272.40 187500 25 300 1 25



131 265 1 8 3282.64 3272.40 187500 25 300 1 25



132 256 1 8 3282.64 3272.40 187500 25 300 1 25



132 257 1 8 3282.64 3272.40 187500 25 300 1 25



132 258 1 8 3282.64 3272.40 187500 25 300 1 25



132 259 1 8 3282.64 3272.40 187500 25 300 1 25



132 260 1 8 3282.64 3272.40 187500 25 300 1 25



132 261 1 8 3282.64 3272.40 187500 25 300 1 25



132 262 1 8 3282.64 3272.40 187500 25 300 1 25



132 263 1 8 3282.64 3272.40 187500 25 300 1 25



132 264 1 8 3282.64 3272.40 187500 25 300 1 25



132 265 1 8 3282.64 3272.40 187500 25 300 1 25



133 257 1 8 3282.64 3272.40 187500 25 300 1 25
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
133 258 1 8 3282.64 3272.40 187500 25 300 1 25



133 259 1 8 3282.64 3272.40 187500 25 300 1 25



133 260 1 8 3282.64 3272.40 187500 25 300 1 25



133 261 1 8 3282.64 3272.40 187500 25 300 1 25



133 262 1 8 3282.64 3272.40 187500 25 300 1 25



133 263 1 8 3282.64 3272.40 187500 25 300 1 25



133 264 1 8 3282.64 3272.40 187500 25 300 1 25



133 265 1 8 3282.64 3272.40 187500 25 300 1 25



134 258 1 8 3282.64 3272.40 187500 25 300 1 25



134 259 1 8 3282.64 3272.40 187500 25 300 1 25



134 260 1 8 3282.64 3272.40 187500 25 300 1 25



134 261 1 8 3282.64 3272.40 187500 25 300 1 25



134 262 1 8 3282.64 3272.40 187500 25 300 1 25



134 263 1 8 3282.64 3272.40 187500 25 300 1 25



134 264 1 8 3282.64 3272.40 187500 25 300 1 25



134 265 1 8 3282.64 3272.40 187500 25 300 1 25



135 258 1 8 3282.64 3272.40 187500 25 300 1 25



135 259 1 8 3282.64 3272.40 187500 25 300 1 25



135 260 1 8 3282.64 3272.40 187500 25 300 1 25



135 261 1 8 3282.64 3272.40 187500 25 300 1 25



135 262 1 8 3282.64 3272.40 187500 25 300 1 25



135 263 1 8 3282.64 3272.40 187500 25 300 1 25



135 264 1 8 3282.64 3272.40 187500 25 300 1 25



135 265 1 8 3282.64 3272.40 187500 25 300 1 25



136 258 1 8 3282.64 3272.40 187500 25 300 1 25



136 259 1 8 3282.64 3272.40 187500 25 300 1 25



136 260 1 8 3282.64 3272.40 187500 25 300 1 25



136 262 1 8 3282.64 3272.40 187500 25 300 1 25



136 263 1 8 3282.64 3272.40 187500 25 300 1 25



136 264 1 8 3282.64 3272.40 187500 25 300 1 25



136 265 1 8 3282.64 3272.40 187500 25 300 1 25



137 258 1 8 3282.64 3272.40 187500 25 300 1 25



137 259 1 8 3282.64 3272.40 187500 25 300 1 25



137 262 1 8 3282.64 3272.40 187500 25 300 1 25



137 263 1 8 3282.64 3272.40 187500 25 300 1 25
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APPENDIX H  
Summary of River Cell Boundary Parameters



row column layer Reach
Stage (feet 
above MSL)



Bottom Elevation 
(feet above MSL)



Conductance 



(ft2/day) Width (ft) Length (ft) Thickness (ft) K (ft/day)
137 264 1 8 3282.64 3272.40 187500 25 300 1 25



137 265 1 8 3282.64 3272.40 187500 25 300 1 25



138 257 1 8 3282.64 3272.40 187500 25 300 1 25



138 258 1 8 3282.64 3272.40 187500 25 300 1 25



138 262 1 8 3282.64 3272.40 187500 25 300 1 25



138 263 1 8 3282.64 3272.40 187500 25 300 1 25



139 257 1 8 3282.64 3272.40 187500 25 300 1 25



139 262 1 8 3282.64 3272.40 187500 25 300 1 25



27 40 2 10 3122.29 3120.29 342 3 114 1 1



27 41 2 10 3122.09 3119.40 261 3 87 1 1



28 40 2 10 3122.47 3120.47 300 3 100 1 1



29 39 2 10 3122.80 3120.80 315 3 105 1 1



29 40 2 10 3122.64 3120.64 213 3 71 1 1



30 39 2 10 3122.98 3120.98 300 3 100 1 1



31 38 2 10 3123.31 3121.31 213 3 71 1 1



31 39 2 10 3123.17 3121.17 276 3 92 1 1



32 38 2 10 3123.46 3121.46 300 3 100 1 1



33 38 2 10 3123.65 3121.65 300 3 100 1 1



34 38 2 10 3123.83 3121.83 300 3 100 1 1



35 37 2 10 3124.14 3122.14 288 3 96 1 1



35 38 2 10 3123.98 3121.98 246 3 82 1 1



36 37 2 10 3124.26 3122.26 39 3 13 1 1
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A   p   p   e   n   d   i   x      I



MODEL PUMPING



RATES











Name X Y



Pumping Rate 



(ft3/day)
Bottom 



Layer Top Layer Row Col. Souce of Rates



369D 2689027.30 615897.56 61.1 3 3 167 109 75% of the average monthly pumping rate for July, August, September 2014
375D 2690482.48 616298.90 103.0 5 4 153 126 75% of the average monthly pumping rate for July, August, September 2015
376D 2690795.10 616228.59 40.8 5 4 150 135 75% of the average monthly pumping rate for July, August, September 2016
377A 2696280.54 616985.00 1590.4 5 3 60 225 75% of the average monthly pumping rate for July, August, September 2017
378A 2696163.77 617136.62 765.5 5 3 61 218 75% of the average monthly pumping rate for July, August, September 2018
379D 2695756.05 617495.56 239.3 5 4 67 197 75% of the average monthly pumping rate for July, August, September 2019
380D 2695766.27 616552.01 194.9 5 4 86 229 75% of the average monthly pumping rate for July, August, September 2020
382A 2696431.48 617206.53 0.1 4 3 52 221 75% of the average monthly pumping rate for July, August, September 2021
383D 2695803.86 616447.40 188.1 5 4 87 234 75% of the average monthly pumping rate for July, August, September 2022
393D 2695619.20 616694.10 675.0 5 4 88 221 75% of the average monthly pumping rate for July, August, September 2023
910A 2696375.17 618114.13 815.4 5 4 47 189 75% of the average monthly pumping rate for July, August, September 2024
911D 2695503.25 617806.86 173.8 5 4 69 181 75% of the average monthly pumping rate for July, August, September 2025
913A 2696219.04 618503.54 1816.8 5 4 46 173 75% of the average monthly pumping rate for July, August, September 2026
916A 2696081.47 619436.84 2696.5 5 3 42 138 75% of the average monthly pumping rate for July, August, September 2027
924A 2694349.44 617263.24 26.7 5 2 115 175 75% of the average monthly pumping rate for July, August, September 2028
927D 2696242.32 617010.70 108.3 5 5 61 224 75% of the average monthly pumping rate for July, August, September 2029
928D 2696152.66 617150.91 807.4 5 5 61 217 75% of the average monthly pumping rate for July, August, September 2030
932D 2696062.10 617271.25 1585.5 5 5 61 211 75% of the average monthly pumping rate for July, August, September 2031
933D 2695973.22 617395.10 99.7 5 5 62 205 75% of the average monthly pumping rate for July, August, September 2032
934D 2695851.08 617412.31 576.3 4 4 66 202 75% of the average monthly pumping rate for July, August, September 2033
938A 2696575.63 619297.71 3899.5 4 4 39 153 75% of the average monthly pumping rate for July, August, September 2034
940A 2696493.99 618646.19 1188.8 5 4 43 174 75% of the average monthly pumping rate for July, August, September 2035
943A 2695043.47 621847.06 455.6 5 4 38 74 75% of the average monthly pumping rate for July, August, September 2036
944A 2694946.72 621819.57 2016.7 5 4 39 74 75% of the average monthly pumping rate for July, August, September 2037
945A 2695146.79 621862.32 560.4 5 3 37 75 75% of the average monthly pumping rate for July, August, September 2038



EAP-119 2693579.71 613555.75 25.3 4 4 141 253 75% of the average monthly pumping rate for July, August, September 2039
EAP-205 2690583.27 616284.24 82.1 5 4 152 128 75% of the average monthly pumping rate for July, August, September 2040
EAP-208 2689320.26 615494.38 96.0 4 4 167 129 75% of the average monthly pumping rate for July, August, September 2041



Table I-1
Model Pumping Rates



2005 Steady-State











Name X Y



Pumping Rate 



(ft3/day)
Bottom 



Layer Top Layer Row Col. Souce of Rates



2000D 2698695.62 617831.90 1441.9 4 4 29 244 75% of the average monthly pumping rate for July, August, September 2014
2003D 2696530.28 616508.08 1197.1 4 4 62 244 75% of the average monthly pumping rate for July, August, September 2014
2008D 2696560.50 616240.27 483.8 4 4 66 247 75% of the average monthly pumping rate for July, August, September 2014
2013A 2695866.19 617813.74 3128.8 4 3 57 189 75% of the average monthly pumping rate for July, August, September 2014
2016A 2695815.40 617883.34 360.6 4 4 57 185 75% of the average monthly pumping rate for July, August, September 2014
2019D 2694609.52 616515.89 719.5 4 4 116 206 75% of the average monthly pumping rate for July, August, September 2014
2021D 2695792.18 617927.97 217.0 5 5 57 183 75% of the average monthly pumping rate for July, August, September 2014



2024D 2690558.10 616889.87 429.9 5 5 149 107



75% of the average monthly pumping rate for September 2014. Well was not pumping 



prior. Well started pumping at 12gpm at end of September.
369D 2689027.30 615897.56 0.1 3 3 167 109 75% of the average monthly pumping rate for July, August, September 2014
375D 2690482.48 616298.90 430.3 5 4 153 126 75% of the average monthly pumping rate for July, August, September 2014
376D 2690795.10 616228.59 0.1 5 4 150 135 75% of the average monthly pumping rate for July, August, September 2014
377A 2696280.54 616985.00 30.5 5 3 60 225 75% of the average monthly pumping rate for July, August, September 2014
378A 2696163.77 617136.62 65.4 5 3 61 218 75% of the average monthly pumping rate for July, August, September 2014
379D 2695756.05 617495.56 6.9 5 4 67 197 75% of the average monthly pumping rate for July, August, September 2014
380D 2695766.27 616552.01 197.6 5 4 86 229 Adjusted based on average rates for January 2009 through December 2011
382A 2696431.48 617206.53 537.8 4 3 52 221 75% of the average monthly pumping rate for July, August, September 2014
383D 2695803.86 616447.40 78.0 5 4 87 234 Adjusted based on average rates for January 2009 through December 2011
393D 2695619.20 616694.10 77.5 5 4 88 221 75% of the average monthly pumping rate for July, August, September 2014



905D 2695574.62 617746.82 324.5 5 5 68 185



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)



906D 2695657.02 617622.72 441.4 5 5 68 191



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)
910A 2696375.17 618114.13 0.1 5 4 47 189 75% of the average monthly pumping rate for July, August, September 2014



911D 2695503.25 617806.86 217.8 5 4 69 181



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)
913A 2696219.04 618503.54 0.3 5 4 46 173 75% of the average monthly pumping rate for July, August, September 2014
916A 2696081.47 619436.84 2620.6 5 3 42 138 75% of the average monthly pumping rate for July, August, September 2014
922A 2693128.72 616662.28 878.8 5 2 128 170 75% of the average monthly pumping rate for July, August, September 2014
924A 2694349.44 617263.24 5.5 5 2 115 175 75% of the average monthly pumping rate for July, August, September 2014
927D 2696242.32 617010.70 431.0 5 5 61 224 75% of the average monthly pumping rate for July, August, September 2014
928D 2696152.66 617150.91 968.5 5 5 61 217 75% of the average monthly pumping rate for July, August, September 2014
932D 2696062.10 617271.25 668.7 5 5 61 211 75% of the average monthly pumping rate for July, August, September 2014
933D 2695973.22 617395.10 22.3 5 5 62 205 75% of the average monthly pumping rate for July, August, September 2014
934D 2695851.08 617412.31 85.9 4 4 66 202 75% of the average monthly pumping rate for July, August, September 2014
943A 2695043.47 621847.06 1295.3 5 4 38 74 75% of the average monthly pumping rate for July, August, September 2014
945A 2695146.79 621862.32 1562.7 5 3 37 75 75% of the average monthly pumping rate for July, August, September 2014
958D 2693176.02 616578.93 187.4 6 6 128 173 75% of the average monthly pumping rate for July, August, September 2014



Table I-2
Model Pumping Rates



2014 Steady-State











Name X Y



Pumping Rate 



(ft3/day)
Bottom 



Layer Top Layer Row Col. Souce of Rates



Table I-2
Model Pumping Rates



2014 Steady-State



960D 2695352.27 616996.41 473.1 6 4 91 205



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)



961D 2695259.55 617152.86 253.9 6 4 91 198



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)
962D 2695132.10 617381.09 978.4 6 4 90 188 75% of the average monthly pumping rate for July, August, September 2014
963D 2695062.06 617506.41 956.9 6 3 90 182 75% of the average monthly pumping rate for July, August, September 2014
966A 2691815.15 615122.02 861.3 4 3 148 194 75% of the average monthly pumping rate for July, August, September 2014



968D 2695465.87 616805.51 181.7 6 4 91 214



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)
969D 2694805.16 618009.50 2.6 6 4 88 159 75% of the average monthly pumping rate for July, August, September 2014
970D 2694566.20 618562.43 15.0 7 4 85 136 75% of the average monthly pumping rate for July, August, September 2014
976D 2692985.54 614016.78 145.2 4 3 143 246 75% of the average monthly pumping rate for July, August, September 2014



984D 2695610.33 617695.99 219.2 5 5 68 187



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)
985A 2695557.01 617761.92 17.9 4 3 68 184 75% of the average monthly pumping rate for July, August, September 2014



987D 2695689.82 617563.57 356.3 6 5 68 193



Adjusted based on average rates for January 2009 through December 2011 (75% of 



average)
988D 2695810.06 617445.67 302.9 5 4 66 200 75% of the average monthly pumping rate for July, August, September 2014
989D 2695914.40 617402.67 275.2 4 4 64 204 75% of the average monthly pumping rate for July, August, September 2014



991A 2696327.29 616920.63 0 5 3 60 229



Pumping rate reduced to 0 gpm. No pumping occurred in September through October 



2014.



993D 2698210.43 617041.98 0 5 5 37 248



Pumping rate reduced to 0 gpm. No pumping occurred in September through October 



2014.



994A 2696389.99 616837.24 0 5 3 60 233



Pumping rate reduced to 0 gpm. No pumping occurred in September 2014 and 



infrequently pumping in October 2014.
997A 2696458.65 616748.00 209.6 4 3 59 237 75% of the average monthly pumping rate for July, August, September 2014
998A 2696547.62 616635.74 462.7 4 3 58 242 75% of the average monthly pumping rate for July, August, September 2014



EAP-119 2693579.71 613555.75 61.2 4 4 141 253 75% of the average monthly pumping rate for July, August, September 2014
EAP-205 2690583.27 616284.24 184.6 5 4 152 128 75% of the average monthly pumping rate for July, August, September 2014
EAP-208 2689320.26 615494.38 92.8 4 4 167 129 75% of the average monthly pumping rate for July, August, September 2014



PW-704D2 2696337.00 617053.36 1918.3 5 5 57 224 75% of the average monthly pumping rate for July, August, September 2014











Name X Y



Bottom 
Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



369D 10555.22 2243.89 3 3 167 109 1 Nov 2005 22.6



2 Nov 2005 22.6



3 Dec 2005 2.7



4 Jan 2006 19.9



5 Feb 2006 19.7



6 Mar 2006 19.6



7 Apr 2006 19.9



8 May 2006 25.0



9 Jun 2006 29.0



10 Jul 2006 21.3



11 Aug 2006 4.6



12 Sep 2006 5.4



13 Oct 2006 7.5



14 Nov 2006 72.2



15 Dec 2006 76.0



16 Jan 2007 73.4



17 Feb 2007 70.2



18 Mar 2007 66.7



19 Apr 2007 71.0



20 May 2007 89.5



21 Jun 2007 76.6



22 Jul 2007 66.6



23 Aug 2007 75.8



24 Sep 2007 72.2



25 Oct 2007 69.2



26 Nov 2007 21.9



27 Dec 2007 48.8



375D 10985.99 3690.63 5 4 153 126 1 Nov 2005 103.2



2 Nov 2005 103.2



3 Dec 2005 97.5



4 Jan 2006 97.0



5 Feb 2006 91.4



6 Mar 2006 67.1



7 Apr 2006 112.8



8 May 2006 98.8



9 Jun 2006 102.7



10 Jul 2006 102.9



11 Aug 2006 102.2



12 Sep 2006 95.2



13 Oct 2006 85.1



14 Nov 2006 91.7



15 Dec 2006 91.7



16 Jan 2007 93.2



17 Feb 2007 98.6



18 Mar 2007 64.1



19 Apr 2007 67.4



20 May 2007 108.7



21 Jun 2007 111.2



22 Jul 2007 109.7



23 Aug 2007 115.4



24 Sep 2007 125.9



Table I-3
Model Pumping Rates
2005-2014 Transient











Name X Y



Bottom 
Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



25 Oct 2007 122.0



26 Nov 2007 146.9



27 Dec 2007 151.2



376D 11211.28 3918.49 5 4 150 135 1 Nov 2005 35.6



2 Nov 2005 35.6



3 Dec 2005 35.6



4 Jan 2006 35.1



5 Feb 2006 33.8



6 Mar 2006 16.1



7 Apr 2006 27.1



8 May 2006 28.2



9 Jun 2006 30.2



10 Jul 2006 36.2



11 Aug 2006 125.7



12 Sep 2006 132.7



13 Oct 2006 127.7



14 Nov 2006 169.4



15 Dec 2006 272.7



16 Jan 2007 409.6



17 Feb 2007 362.6



18 Mar 2007 119.0



19 Apr 2007 29.6



20 May 2007 288.4



21 Jun 2007 220.9



22 Jul 2007 254.0



23 Aug 2007 44.1



24 Sep 2007 22.5



25 Oct 2007 36.6



26 Nov 2007 89.0



27 Dec 2007 93.9



377A 13476.65 8971.24 5 3 60 225 1 Nov 2005 113.6



2 Nov 2005 113.6



3 Dec 2005 40.1



4 Jan 2006 78.9



5 Feb 2006 1507.7



6 Mar 2006 1302.3



7 Apr 2006 2600.9



8 May 2006 1439.2



9 Jun 2006 1357.0



10 Jul 2006 721.0



11 Aug 2006 608.0



12 Sep 2006 364.0



13 Oct 2006 400.7



14 Nov 2006 291.4



15 Dec 2006 322.2



16 Jan 2007 263.7



17 Feb 2007 341.7



18 Mar 2007 205.3



19 Apr 2007 190.5



20 May 2007 198.3



21 Jun 2007 173.3











Name X Y



Bottom 
Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



22 Jul 2007 123.1



23 Aug 2007 152.1



24 Sep 2007 121.5



25 Oct 2007 109.2



26 Nov 2007 138.7



27 Dec 2007 1182.0



378A 13286.19 8952.56 5 3 61 218 1 Nov 2005 1078.2



2 Nov 2005 1078.2



3 Dec 2005 1074.3



4 Jan 2006 1173.2



5 Feb 2006 1328.4



6 Mar 2006 1515.1



7 Apr 2006 2105.1



8 May 2006 717.7



9 Jun 2006 1121.9



10 Jul 2006 1367.0



11 Aug 2006 1127.3



12 Sep 2006 1155.7



13 Oct 2006 1084.1



14 Nov 2006 1110.8



15 Dec 2006 1223.4



16 Jan 2007 1201.4



17 Feb 2007 1155.2



18 Mar 2007 1080.8



19 Apr 2007 1210.3



20 May 2007 1225.8



21 Jun 2007 1155.2



22 Jul 2007 979.3



23 Aug 2007 288.3



24 Sep 2007 307.5



25 Oct 2007 314.4



26 Nov 2007 314.8



27 Dec 2007 274.9



379D 12765.73 8797.01 5 4 67 197 1 Nov 2005 181.3



2 Nov 2005 181.3



3 Dec 2005 251.7



4 Jan 2006 24.7



5 Feb 2006 11.8



6 Mar 2006 17.6



7 Apr 2006 44.1



8 May 2006 21.8



9 Jun 2006 8.9



10 Jul 2006 11.8



11 Aug 2006 8.9



12 Sep 2006 6.9



13 Oct 2006 2.9



14 Nov 2006 4.4



15 Dec 2006 4.6



16 Jan 2007 2.3



17 Feb 2007 0.2



18 Mar 2007 5.9











Name X Y



Bottom 
Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



19 Apr 2007 5.7



20 May 2007 5.6



21 Jun 2007 5.1



22 Jul 2007 4.5



23 Aug 2007 4.6



24 Sep 2007 3.2



25 Oct 2007 3.1



26 Nov 2007 3.5



27 Dec 2007 3.5



380D 13571.32 8305.67 5 4 86 229 1 Nov 2005 49.1



2 Nov 2005 49.1



3 Dec 2005 48.8



4 Jan 2006 38.5



5 Feb 2006 75.0



6 Mar 2006 143.2



7 Apr 2006 246.1



8 May 2006 233.2



9 Jun 2006 207.7



10 Jul 2006 180.5



11 Aug 2006 126.2



12 Sep 2006 124.4



13 Oct 2006 180.6



14 Nov 2006 207.7



15 Dec 2006 205.0



16 Jan 2007 203.1



17 Feb 2007 206.1



18 Mar 2007 163.6



19 Apr 2007 169.6



20 May 2007 198.5



21 Jun 2007 249.0



22 Jul 2007 243.3



23 Aug 2007 233.1



24 Sep 2007 204.5



25 Oct 2007 207.6



26 Nov 2007 329.7



27 Dec 2007 243.1



382A 13368.76 9216.64 4 3 52 221 1 Nov 2005 934.3



2 Nov 2005 934.3



3 Dec 2005 1155.2



4 Jan 2006 1155.4



5 Feb 2006 1155.3



6 Mar 2006 1154.5



7 Apr 2006 1510.3



8 May 2006 1573.7



9 Jun 2006 1441.0



10 Jul 2006 1430.8



11 Aug 2006 1364.7



12 Sep 2006 1108.5



13 Oct 2006 1445.5



14 Nov 2006 1396.2



15 Dec 2006 1444.1











Name X Y



Bottom 
Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



16 Jan 2007 1443.9



17 Feb 2007 1438.9



18 Mar 2007 1644.0



19 Apr 2007 1754.4



20 May 2007 1767.1



21 Jun 2007 1819.3



22 Jul 2007 1819.3



23 Aug 2007 1818.9



24 Sep 2007 1809.3



25 Oct 2007 1649.0



26 Nov 2007 1570.1



27 Dec 2007 1565.4



383D 13679.96 8282.11 5 4 87 234 1 Nov 2005 405.8



2 Nov 2005 405.8



3 Dec 2005 501.4



4 Jan 2006 475.3



5 Feb 2006 401.7



6 Mar 2006 293.4



7 Apr 2006 452.7



8 May 2006 338.6



9 Jun 2006 285.2



10 Jul 2006 293.4



11 Aug 2006 161.8



12 Sep 2006 217.5



13 Oct 2006 339.1



14 Nov 2006 270.2



15 Dec 2006 366.8



16 Jan 2007 451.4



17 Feb 2007 1294.5



18 Mar 2007 350.2



19 Apr 2007 161.3



20 May 2007 523.9



21 Jun 2007 221.7



22 Jul 2007 499.0



23 Aug 2007 518.7



24 Sep 2007 639.8



25 Oct 2007 582.5



26 Nov 2007 161.9



27 Dec 2007 81.1



393D 13372.89 8256.24 5 4 88 221 1 Nov 2005 806.8



2 Nov 2005 806.8



3 Dec 2005 911.2



4 Jan 2006 952.8



5 Feb 2006 952.9



6 Mar 2006 677.5



7 Apr 2006 58.0



8 May 2006 5.3



9 Jun 2006 72.8



10 Jul 2006 194.2



11 Aug 2006 364.6



12 Sep 2006 641.4











Name X Y
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Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



13 Oct 2006 573.8



14 Nov 2006 402.7



15 Dec 2006 368.5



16 Jan 2007 336.0



17 Feb 2007 389.6



18 Mar 2007 484.3



19 Apr 2007 601.4



20 May 2007 612.7



21 Jun 2007 679.4



22 Jul 2007 829.5



23 Aug 2007 796.8



24 Sep 2007 834.3



25 Oct 2007 898.6



26 Nov 2007 1010.2



27 Dec 2007 801.6



906D 12605.41 8780.41 5 5 68 191 1 Nov 2005 0.0



2 Nov 2005 0.0



3 Dec 2005 0.0



4 Jan 2006 0.0



5 Feb 2006 0.0



6 Mar 2006 0.0



7 Apr 2006 0.0



8 May 2006 0.0



9 Jun 2006 0.0



10 Jul 2006 0.0



11 Aug 2006 0.0



12 Sep 2006 0.0



13 Oct 2006 206.4



14 Nov 2006 207.3



15 Dec 2006 262.4



16 Jan 2007 334.5



17 Feb 2007 372.7



18 Mar 2007 358.4



19 Apr 2007 439.6



20 May 2007 546.2



21 Jun 2007 567.4



22 Jul 2007 394.3



23 Aug 2007 166.1



24 Sep 2007 354.0



25 Oct 2007 362.3



26 Nov 2007 400.9



27 Dec 2007 515.5



910A 12569.24 9649.84 5 4 47 189 1 Nov 2005 1227.3



2 Nov 2005 1227.3



3 Dec 2005 1211.7



4 Jan 2006 1028.2



5 Feb 2006 783.7



6 Mar 2006 555.0



7 Apr 2006 1472.2



8 May 2006 2170.6



9 Jun 2006 2033.2
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Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



10 Jul 2006 1492.0



11 Aug 2006 4.3



12 Sep 2006 0.6



13 Oct 2006 367.0



14 Nov 2006 597.0



15 Dec 2006 866.1



16 Jan 2007 2527.0



17 Feb 2007 2779.6



18 Mar 2007 3665.0



19 Apr 2007 3831.0



20 May 2007 3154.4



21 Jun 2007 3203.8



22 Jul 2007 3205.7



23 Aug 2007 3204.6



24 Sep 2007 3205.7



25 Oct 2007 3204.8



26 Nov 2007 3329.2



27 Dec 2007 3297.6



911D 12367.77 8747.58 5 4 69 181 1 Nov 2005 168.7



2 Nov 2005 168.7



3 Dec 2005 144.2



4 Jan 2006 160.4



5 Feb 2006 187.7



6 Mar 2006 152.9



7 Apr 2006 242.9



8 May 2006 201.3



9 Jun 2006 158.9



10 Jul 2006 112.9



11 Aug 2006 513.9



12 Sep 2006 1722.1



13 Oct 2006 1410.4



14 Nov 2006 1047.9



15 Dec 2006 1080.2



16 Jan 2007 1095.2



17 Feb 2007 1328.2



18 Mar 2007 1206.8



19 Apr 2007 1035.9



20 May 2007 380.6



21 Jun 2007 430.5



22 Jul 2007 211.8



23 Aug 2007 154.0



24 Sep 2007 155.9



25 Oct 2007 165.0



26 Nov 2007 693.0



27 Dec 2007 483.4



913A 12156.26 9723.79 5 4 46 173 1 Nov 2005 3032.5



2 Nov 2005 3032.5



3 Dec 2005 2993.2



4 Jan 2006 1694.8



5 Feb 2006 710.5



6 Mar 2006 293.5
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Table I-3
Model Pumping Rates
2005-2014 Transient



7 Apr 2006 1749.8



8 May 2006 2959.0



9 Jun 2006 3465.5



10 Jul 2006 3491.3



11 Aug 2006 3577.1



12 Sep 2006 3326.4



13 Oct 2006 3339.5



14 Nov 2006 3336.2



15 Dec 2006 3335.3



16 Jan 2007 3335.5



17 Feb 2007 3335.7



18 Mar 2007 3549.9



19 Apr 2007 3646.5



20 May 2007 3922.3



21 Jun 2007 3768.6



22 Jul 2007 3629.3



23 Aug 2007 3089.2



24 Sep 2007 3088.9



25 Oct 2007 3008.4



26 Nov 2007 3190.6



27 Dec 2007 3186.2



916A 11291.88 10101.70 5 3 42 138 1 Nov 2005 2207.1



2 Nov 2005 2207.1



3 Dec 2005 265.7



4 Jan 2006 2310.2



5 Feb 2006 2310.5



6 Mar 2006 1537.4



7 Apr 2006 1318.3



8 May 2006 1997.1



9 Jun 2006 2203.2



10 Jul 2006 2310.3



11 Aug 2006 2649.1



12 Sep 2006 5213.3



13 Oct 2006 4335.6



14 Nov 2006 4333.4



15 Dec 2006 4185.0



16 Jan 2007 3335.7



17 Feb 2007 3335.6



18 Mar 2007 3330.9



19 Apr 2007 3335.5



20 May 2007 3334.7



21 Jun 2007 3335.6



22 Jul 2007 3335.6



23 Aug 2007 3335.4



24 Sep 2007 3335.8



25 Oct 2007 3442.6



26 Nov 2007 3615.4



27 Dec 2007 3609.7



924A 12217.36 7481.02 5 2 115 175 1 Nov 2005 28.2



2 Nov 2005 28.2



3 Dec 2005 29.1











Name X Y



Bottom 
Layer Top Layer Row Col.
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Table I-3
Model Pumping Rates
2005-2014 Transient



4 Jan 2006 16.4



5 Feb 2006 4.2



6 Mar 2006 24.8



7 Apr 2006 39.3



8 May 2006 32.2



9 Jun 2006 35.0



10 Jul 2006 32.9



11 Aug 2006 32.6



12 Sep 2006 32.3



13 Oct 2006 31.2



14 Nov 2006 33.9



15 Dec 2006 35.9



16 Jan 2007 258.4



17 Feb 2007 294.5



18 Mar 2007 50.5



19 Apr 2007 53.9



20 May 2007 54.8



21 Jun 2007 55.9



22 Jul 2007 47.1



23 Aug 2007 44.1



24 Sep 2007 43.2



25 Oct 2007 45.0



26 Nov 2007 49.1



27 Dec 2007 39.2



927D 13434.60 8952.45 5 5 61 224 1 Nov 2005 161.0



2 Nov 2005 161.0



3 Dec 2005 176.4



4 Jan 2006 165.7



5 Feb 2006 149.5



6 Mar 2006 117.2



7 Apr 2006 179.6



8 May 2006 159.8



9 Jun 2006 152.0



10 Jul 2006 189.2



11 Aug 2006 165.1



12 Sep 2006 158.9



13 Oct 2006 165.2



14 Nov 2006 180.1



15 Dec 2006 191.1



16 Jan 2007 203.7



17 Feb 2007 193.8



18 Mar 2007 215.1



19 Apr 2007 202.1



20 May 2007 206.0



21 Jun 2007 209.0



22 Jul 2007 205.2



23 Aug 2007 214.1



24 Sep 2007 261.0



25 Oct 2007 286.6



26 Nov 2007 244.9



27 Dec 2007 272.0
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Model Pumping Rates
2005-2014 Transient



928D 13268.18 8950.71 5 5 61 217 1 Nov 2005 860.5



2 Nov 2005 860.5



3 Dec 2005 840.1



4 Jan 2006 807.5



5 Feb 2006 658.0



6 Mar 2006 323.1



7 Apr 2006 655.6



8 May 2006 1522.1



9 Jun 2006 1400.7



10 Jul 2006 1316.5



11 Aug 2006 1056.2



12 Sep 2006 839.5



13 Oct 2006 1100.8



14 Nov 2006 1154.1



15 Dec 2006 1143.4



16 Jan 2007 708.4



17 Feb 2007 549.5



18 Mar 2007 277.2



19 Apr 2007 237.0



20 May 2007 260.6



21 Jun 2007 319.4



22 Jul 2007 425.9



23 Aug 2007 280.5



24 Sep 2007 192.0



25 Oct 2007 98.8



26 Nov 2007 448.2



27 Dec 2007 441.4



932D 13118.14 8937.68 5 5 61 211 1 Nov 2005 231.5



2 Nov 2005 231.5



3 Dec 2005 299.0



4 Jan 2006 624.8



5 Feb 2006 1206.6



6 Mar 2006 747.2



7 Apr 2006 756.7



8 May 2006 905.5



9 Jun 2006 1036.0



10 Jul 2006 735.0



11 Aug 2006 929.6



12 Sep 2006 1319.2



13 Oct 2006 1407.4



14 Nov 2006 1444.2



15 Dec 2006 1444.1



16 Jan 2007 1064.1



17 Feb 2007 2832.9



18 Mar 2007 2856.3



19 Apr 2007 2757.4



20 May 2007 2791.1



21 Jun 2007 2203.0



22 Jul 2007 2468.2



23 Aug 2007 2537.5



24 Sep 2007 1902.2
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Pumping Rate 
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Table I-3
Model Pumping Rates
2005-2014 Transient



25 Oct 2007 992.7



26 Nov 2007 1431.6



27 Dec 2007 1172.3



933D 12966.01 8927.94 5 5 62 205 1 Nov 2005 3266.6



2 Nov 2005 3266.6



3 Dec 2005 2939.2



4 Jan 2006 574.9



5 Feb 2006 416.9



6 Mar 2006 59.9



7 Apr 2006 1556.0



8 May 2006 1136.2



9 Jun 2006 422.1



10 Jul 2006 1776.5



11 Aug 2006 18.9



12 Sep 2006 33.2



13 Oct 2006 22.3



14 Nov 2006 27.9



15 Dec 2006 31.5



16 Jan 2007 36.3



17 Feb 2007 65.5



18 Mar 2007 44.0



19 Apr 2007 19.6



20 May 2007 18.5



21 Jun 2007 14.9



22 Jul 2007 11.6



23 Aug 2007 11.6



24 Sep 2007 14.6



25 Oct 2007 16.5



26 Nov 2007 23.0



27 Dec 2007 19.9



934D 12886.69 8833.48 4 4 66 202 1 Nov 2005 575.0



2 Nov 2005 575.0



3 Dec 2005 574.7



4 Jan 2006 593.2



5 Feb 2006 581.3



6 Mar 2006 387.3



7 Apr 2006 453.2



8 May 2006 336.0



9 Jun 2006 313.4



10 Jul 2006 327.9



11 Aug 2006 344.0



12 Sep 2006 320.1



13 Oct 2006 274.5



14 Nov 2006 234.7



15 Dec 2006 288.0



16 Jan 2007 303.3



17 Feb 2007 303.2



18 Mar 2007 314.2



19 Apr 2007 314.3



20 May 2007 303.3



21 Jun 2007 335.1
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Table I-3
Model Pumping Rates
2005-2014 Transient



22 Jul 2007 453.1



23 Aug 2007 379.0



24 Sep 2007 303.2



25 Oct 2007 234.1



26 Nov 2007 214.8



27 Dec 2007 216.5



938A 11671.73 10447.04 4 4 39 153 1 Nov 2005 3337.5



2 Nov 2005 3337.5



3 Dec 2005 3333.6



4 Jan 2006 3321.6



5 Feb 2006 3339.6



6 Mar 2006 2696.0



7 Apr 2006 4255.9



8 May 2006 3465.4



9 Jun 2006 3464.1



10 Jul 2006 3465.4



11 Aug 2006 3765.9



12 Sep 2006 5773.3



13 Oct 2006 3946.1



14 Nov 2006 3943.3



15 Dec 2006 3941.8



16 Jan 2007 3941.7



17 Feb 2007 3942.3



18 Mar 2007 3936.6



19 Apr 2007 4079.4



20 May 2007 5083.0



21 Jun 2007 4808.1



22 Jul 2007 4808.4



23 Aug 2007 4574.5



24 Sep 2007 4133.4



25 Oct 2007 4043.0



26 Nov 2007 3615.0



27 Dec 2007 3610.1



940A 12180.99 10032.56 5 4 43 174 1 Nov 2005 1444.2



2 Nov 2005 1444.2



3 Dec 2005 1446.2



4 Jan 2006 1443.9



5 Feb 2006 1444.0



6 Mar 2006 1123.4



7 Apr 2006 2216.3



8 May 2006 2165.9



9 Jun 2006 2166.2



10 Jul 2006 2165.9



11 Aug 2006 2192.6



12 Sep 2006 2384.1



13 Oct 2006 2283.9



14 Nov 2006 2282.2



15 Dec 2006 2281.2



16 Jan 2007 1225.7



17 Feb 2007 0.0



18 Mar 2007 0.0
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Table I-3
Model Pumping Rates
2005-2014 Transient



19 Apr 2007 0.0



20 May 2007 0.0



21 Jun 2007 0.0



22 Jul 2007 0.0



23 Aug 2007 0.0



24 Sep 2007 0.0



25 Oct 2007 0.0



26 Nov 2007 0.0



27 Dec 2007 0.0



943A 8697.84 10498.65 5 4 38 74 1 Nov 2005 2700.2



2 Nov 2005 2700.2



3 Dec 2005 2700.4



4 Jan 2006 2701.3



5 Feb 2006 3395.6



6 Mar 2006 2631.5



7 Apr 2006 3593.5



8 May 2006 3465.7



9 Jun 2006 3462.4



10 Jul 2006 3151.1



11 Aug 2006 1690.1



12 Sep 2006 1455.4



13 Oct 2006 1700.0



14 Nov 2006 1921.0



15 Dec 2006 1232.7



16 Jan 2007 1492.5



17 Feb 2007 2161.4



18 Mar 2007 2344.1



19 Apr 2007 2400.7



20 May 2007 2129.3



21 Jun 2007 2352.9



22 Jul 2007 14.2



23 Aug 2007 547.1



24 Sep 2007 873.5



25 Oct 2007 3275.1



26 Nov 2007 2864.4



27 Dec 2007 2885.7



944A 8669.88 10402.03 5 4 39 74 1 Nov 2005 1731.9



2 Nov 2005 1731.9



3 Dec 2005 1732.7



4 Jan 2006 1732.9



5 Feb 2006 2071.6



6 Mar 2006 1612.1



7 Apr 2006 1800.6



8 May 2006 780.6



9 Jun 2006 539.9



10 Jul 2006 534.2



11 Aug 2006 944.2



12 Sep 2006 1289.7



13 Oct 2006 1104.2



14 Nov 2006 1163.2



15 Dec 2006 1103.0
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Table I-3
Model Pumping Rates
2005-2014 Transient



16 Jan 2007 1152.6



17 Feb 2007 1239.6



18 Mar 2007 1080.0



19 Apr 2007 1081.9



20 May 2007 1328.7



21 Jun 2007 3256.1



22 Jul 2007 3200.9



23 Aug 2007 3375.8



24 Sep 2007 3703.6



25 Oct 2007 2833.5



26 Nov 2007 2833.4



27 Dec 2007 2625.1



945A 8739.65 10594.35 5 3 37 75 1 Nov 2005 866.4



2 Nov 2005 866.4



3 Dec 2005 866.3



4 Jan 2006 866.2



5 Feb 2006 1008.2



6 Mar 2006 674.0



7 Apr 2006 1190.9



8 May 2006 1112.6



9 Jun 2006 1081.5



10 Jul 2006 1017.3



11 Aug 2006 722.0



12 Sep 2006 737.2



13 Oct 2006 793.3



14 Nov 2006 794.4



15 Dec 2006 846.3



16 Jan 2007 803.1



17 Feb 2007 721.6



18 Mar 2007 714.6



19 Apr 2007 721.2



20 May 2007 833.1



21 Jun 2007 1846.3



22 Jul 2007 1495.4



23 Aug 2007 2275.5



24 Sep 2007 3615.5



25 Oct 2007 3194.6



26 Nov 2007 1443.3



27 Dec 2007 1399.6



955D 13135.61 7449.21 4 4 115 212 1 Nov 2005 0.0



2 Nov 2005 0.0



3 Dec 2005 0.0



4 Jan 2006 0.0



5 Feb 2006 0.0



6 Mar 2006 0.0



7 Apr 2006 0.0



8 May 2006 0.0



9 Jun 2006 0.0



10 Jul 2006 0.0



11 Aug 2006 0.0



12 Sep 2006 0.0
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Table I-3
Model Pumping Rates
2005-2014 Transient



13 Oct 2006 0.0



14 Nov 2006 0.0



15 Dec 2006 0.0



16 Jan 2007 0.0



17 Feb 2007 0.0



18 Mar 2007 0.0



19 Apr 2007 0.0



20 May 2007 0.0



21 Jun 2007 0.0



22 Jul 2007 0.0



23 Aug 2007 0.0



24 Sep 2007 0.0



25 Oct 2007 83.8



26 Nov 2007 229.6



27 Dec 2007 226.3



960D 12975.06 8190.07 6 4 91 205 1 Nov 2005 0.0



2 Nov 2005 72.2



3 Dec 2005 38.3



4 Jan 2006 5.2



5 Feb 2006 301.2



6 Mar 2006 284.3



7 Apr 2006 265.7



8 May 2006 372.3



9 Jun 2006 643.7



10 Jul 2006 495.4



11 Aug 2006 504.2



12 Sep 2006 512.1



13 Oct 2006 378.0



14 Nov 2006 355.3



15 Dec 2006 388.0



16 Jan 2007 433.6



17 Feb 2007 487.6



18 Mar 2007 422.5



19 Apr 2007 431.4



20 May 2007 402.8



21 Jun 2007 435.3



22 Jul 2007 328.2



23 Aug 2007 379.7



24 Sep 2007 314.7



25 Oct 2007 261.0



26 Nov 2007 336.1



27 Dec 2007 331.2



961D 12793.25 8194.35 6 4 91 198 1 Nov 2005 0.0



2 Nov 2005 664.2



3 Dec 2005 337.6



4 Jan 2006 231.3



5 Feb 2006 190.5



6 Mar 2006 191.1



7 Apr 2006 491.2



8 May 2006 406.1



9 Jun 2006 170.9
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10 Jul 2006 198.5



11 Aug 2006 333.5



12 Sep 2006 232.2



13 Oct 2006 193.0



14 Nov 2006 194.4



15 Dec 2006 198.2



16 Jan 2007 78.6



17 Feb 2007 246.1



18 Mar 2007 184.6



19 Apr 2007 199.9



20 May 2007 169.1



21 Jun 2007 156.5



22 Jul 2007 152.3



23 Aug 2007 160.1



24 Sep 2007 219.3



25 Oct 2007 213.6



26 Nov 2007 559.9



27 Dec 2007 297.3



962D 12532.16 8207.21 6 4 90 188 1 Nov 2005 0.0



2 Nov 2005 332.1



3 Dec 2005 4.0



4 Jan 2006 77.0



5 Feb 2006 1350.5



6 Mar 2006 1233.3



7 Apr 2006 1280.5



8 May 2006 751.1



9 Jun 2006 925.6



10 Jul 2006 1248.2



11 Aug 2006 674.0



12 Sep 2006 776.1



13 Oct 2006 1235.0



14 Nov 2006 1285.6



15 Dec 2006 1424.1



16 Jan 2007 1226.9



17 Feb 2007 1612.0



18 Mar 2007 1468.7



19 Apr 2007 1583.1



20 May 2007 1724.1



21 Jun 2007 966.1



22 Jul 2007 623.6



23 Aug 2007 318.5



24 Sep 2007 1164.6



25 Oct 2007 1181.6



26 Nov 2007 1107.5



27 Dec 2007 1643.6



963D 12388.77 8214.22 6 3 90 182 1 Nov 2005 0.0



2 Nov 2005 2411.4



3 Dec 2005 1644.8



4 Jan 2006 1785.6



5 Feb 2006 1481.0



6 Mar 2006 534.5
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Table I-3
Model Pumping Rates
2005-2014 Transient



7 Apr 2006 10.6



8 May 2006 1190.6



9 Jun 2006 2204.1



10 Jul 2006 310.4



11 Aug 2006 529.3



12 Sep 2006 871.7



13 Oct 2006 1352.9



14 Nov 2006 1423.6



15 Dec 2006 1443.2



16 Jan 2007 1303.8



17 Feb 2007 1389.2



18 Mar 2007 1653.3



19 Apr 2007 1612.5



20 May 2007 1407.7



21 Jun 2007 1423.7



22 Jul 2007 1622.4



23 Aug 2007 1508.4



24 Sep 2007 1614.8



25 Oct 2007 1601.0



26 Nov 2007 1450.1



27 Dec 2007 1574.9



966A 12690.25 4197.15 4 3 148 194 1 Nov 2005 0.0



2 Nov 2005 0.0



3 Dec 2005 0.0



4 Jan 2006 433.2



5 Feb 2006 433.2



6 Mar 2006 351.2



7 Apr 2006 570.6



8 May 2006 532.0



9 Jun 2006 576.2



10 Jul 2006 677.9



11 Aug 2006 700.8



12 Sep 2006 614.8



13 Oct 2006 167.0



14 Nov 2006 12.9



15 Dec 2006 233.0



16 Jan 2007 541.1



17 Feb 2007 547.7



18 Mar 2007 554.9



19 Apr 2007 676.2



20 May 2007 733.4



21 Jun 2007 722.0



22 Jul 2007 729.2



23 Aug 2007 738.4



24 Sep 2007 725.6



25 Oct 2007 737.3



26 Nov 2007 694.8



27 Dec 2007 714.9



968D 13197.15 8185.25 6 4 91 214 1 Nov 2005 0.0



2 Nov 2005 86.6



3 Dec 2005 8.9
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4 Jan 2006 1.7



5 Feb 2006 361.0



6 Mar 2006 171.3



7 Apr 2006 259.6



8 May 2006 171.8



9 Jun 2006 199.9



10 Jul 2006 227.6



11 Aug 2006 192.6



12 Sep 2006 115.1



13 Oct 2006 113.0



14 Nov 2006 191.4



15 Dec 2006 190.7



16 Jan 2007 180.9



17 Feb 2007 211.9



18 Mar 2007 201.2



19 Apr 2007 203.7



20 May 2007 190.6



21 Jun 2007 199.3



22 Jul 2007 190.2



23 Aug 2007 180.1



24 Sep 2007 204.9



25 Oct 2007 179.8



26 Nov 2007 97.7



27 Dec 2007 234.9



969D 11825.99 8262.95 6 4 88 159 1 Nov 2005 0.0



2 Nov 2005 0.0



3 Dec 2005 0.0



4 Jan 2006 0.8



5 Feb 2006 361.0



6 Mar 2006 379.2



7 Apr 2006 207.2



8 May 2006 899.2



9 Jun 2006 654.0



10 Jul 2006 253.9



11 Aug 2006 267.9



12 Sep 2006 276.0



13 Oct 2006 264.6



14 Nov 2006 349.8



15 Dec 2006 331.2



16 Jan 2007 136.8



17 Feb 2007 315.8



18 Mar 2007 157.5



19 Apr 2007 154.9



20 May 2007 376.8



21 Jun 2007 310.5



22 Jul 2007 307.5



23 Aug 2007 336.9



24 Sep 2007 262.7



25 Oct 2007 323.8



26 Nov 2007 304.1



27 Dec 2007 418.3
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970D 11607.86 8267.54 7 4 88 151 1 Nov 2005 0.0



2 Nov 2005 0.0



3 Dec 2005 0.0



4 Jan 2006 0.0



5 Feb 2006 0.0



6 Mar 2006 0.0



7 Apr 2006 0.0



8 May 2006 0.5



9 Jun 2006 0.2



10 Jul 2006 0.0



11 Aug 2006 0.0



12 Sep 2006 0.0



13 Oct 2006 0.0



14 Nov 2006 0.0



15 Dec 2006 0.0



16 Jan 2007 0.0



17 Feb 2007 0.0



18 Mar 2007 0.2



19 Apr 2007 0.0



20 May 2007 0.7



21 Jun 2007 0.0



22 Jul 2007 0.0



23 Aug 2007 0.0



24 Sep 2007 0.5



25 Oct 2007 0.2



26 Nov 2007 0.0



27 Dec 2007 0.0



976D 14247.76 4604.01 4 3 143 246 1 Nov 2005 0.0



2 Nov 2005 0.0



3 Dec 2005 0.0



4 Jan 2006 0.0



5 Feb 2006 0.0



6 Mar 2006 0.0



7 Apr 2006 0.0



8 May 2006 0.0



9 Jun 2006 0.0



10 Jul 2006 0.0



11 Aug 2006 0.0



12 Sep 2006 0.0



13 Oct 2006 0.0



14 Nov 2006 0.0



15 Dec 2006 0.0



16 Jan 2007 0.0



17 Feb 2007 0.0



18 Mar 2007 122.2



19 Apr 2007 187.2



20 May 2007 309.3



21 Jun 2007 293.9



22 Jul 2007 305.8



23 Aug 2007 278.6



24 Sep 2007 225.3











Name X Y



Bottom 
Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



25 Oct 2007 194.4



26 Nov 2007 256.8



27 Dec 2007 216.5



EAP‐119 14953.59 4863.58 4 4 141 253 1 Nov 2005 0.0



2 Nov 2005 21.9



3 Dec 2005 21.9



4 Jan 2006 19.2



5 Feb 2006 20.8



6 Mar 2006 15.1



7 Apr 2006 18.8



8 May 2006 21.3



9 Jun 2006 20.6



10 Jul 2006 18.3



11 Aug 2006 17.5



12 Sep 2006 18.1



13 Oct 2006 6.8



14 Nov 2006 3.0



15 Dec 2006 5.9



16 Jan 2007 128.0



17 Feb 2007 36.1



18 Mar 2007 12.1



19 Apr 2007 11.2



20 May 2007 12.5



21 Jun 2007 8.3



22 Jul 2007 11.0



23 Aug 2007 10.3



24 Sep 2007 36.1



25 Oct 2007 68.0



26 Nov 2007 62.2



27 Dec 2007 59.9



EAP‐205 11051.83 3768.34 5 4 152 128 1 Nov 2005 0.0



2 Nov 2005 85.6



3 Dec 2005 85.6



4 Jan 2006 86.1



5 Feb 2006 82.4



6 Mar 2006 65.6



7 Apr 2006 126.7



8 May 2006 77.2



9 Jun 2006 79.7



10 Jul 2006 75.9



11 Aug 2006 75.5



12 Sep 2006 65.3



13 Oct 2006 37.5



14 Nov 2006 128.1



15 Dec 2006 69.6



16 Jan 2007 58.0



17 Feb 2007 29.3



18 Mar 2007 38.9



19 Apr 2007 40.7



20 May 2007 47.2



21 Jun 2007 78.2











Name X Y



Bottom 
Layer Top Layer Row Col.



Stress 
Period



Period 
Time



Pumping Rate 



(ft3/day)



Table I-3
Model Pumping Rates
2005-2014 Transient



22 Jul 2007 75.8



23 Aug 2007 80.3



24 Sep 2007 74.3



25 Oct 2007 81.8



26 Nov 2007 94.7



27 Dec 2007 96.5



EAP‐208 11052.38 2278.68 4 4 167 129 1 Nov 2005 0.0



2 Nov 2005 171.1



3 Dec 2005 171.1



4 Jan 2006 169.9



5 Feb 2006 167.6



6 Mar 2006 131.3



7 Apr 2006 198.3



8 May 2006 191.5



9 Jun 2006 203.6



10 Jul 2006 203.1



11 Aug 2006 202.1



12 Sep 2006 182.8



13 Oct 2006 129.3



14 Nov 2006 162.0



15 Dec 2006 156.6



16 Jan 2007 160.5



17 Feb 2007 311.3



18 Mar 2007 149.8



19 Apr 2007 241.9



20 May 2007 147.6



21 Jun 2007 167.9



22 Jul 2007 187.2



23 Aug 2007 188.5



24 Sep 2007 164.7



25 Oct 2007 178.8



26 Nov 2007 187.8



27 Dec 2007 164.9











A   p   p   e   n   d   i   x      J



2005 STEADY-STATE



OBSERVATION



TARGETS,



SIMULATED HEADS,



AND RESIGUALS











APPENDIX J
2005 Steady-State 



Observation Targets, Simulated Heads, and Residuals



Well Name
State Plane 
Easting (ft)



State Plane 
Northing (ft)



Layer
Observed 
(ft amsl)



Computed 
(ft amsl)



Residual 
(ft)



Measured Date



121-2 2694402.26 614321.60 4 3277.49 3274.75 2.74 10/19/2005



353T 2695549.20 616770.43 8 3152.33 3150.88 1.45 10/13/2005



354D 2688923.16 617123.11 5 3216.21 3218.71 -2.50 10/17/2005



357A 2692612.30 625060.25 4 3125.59 3127.65 -2.06 10/26/2005



358D 2694940.90 618001.20 7 3156.43 3151.78 4.65 10/13/2005



359D 2695659.13 617636.27 7 3153.04 3150.00 3.04 10/13/2005



364D 2694036.83 614362.28 2 3277.31 3278.90 -1.59 10/19/2005



366S 2694022.98 612989.04 2 3281.82 3283.18 -1.36 10/20/2005



367D 2689682.02 616645.01 4 3265.26 3268.65 -3.39 10/18/2005



368D 2693013.20 613999.77 3 3282.48 3282.21 0.27 10/20/2005



370D 2688899.81 616236.74 3 3286.38 3282.46 3.92 10/18/2005



371D 2689383.36 614322.64 4 3284.73 3285.47 -0.74 10/18/2005



372D 2690909.39 613170.53 4 3279.06 3283.89 -4.83 10/18/2005



373D 2688426.43 615893.45 3 3289.15 3287.35 1.80 10/18/2005



374S 2693806.42 612036.11 2 3284.69 3286.23 -1.54 10/20/2005



381A 2694353.45 616100.04 3 3232.56 3230.53 2.03 10/13/2005



384D 2695579.60 614549.77 4 3257.25 3258.64 -1.39 10/20/2005



385D 2695850.97 615694.22 5 3208.35 3207.95 0.40 10/13/2005



386D 2695575.01 614958.79 5 3213.32 3213.52 -0.20 10/19/2005



387D 2696621.35 615827.78 5 3193.25 3195.06 -1.81 10/13/2005



388D 2693278.26 613041.20 4 3283.69 3283.37 0.32 10/20/2005



389A-P 2693514.54 613518.82 3 3282.08 3282.29 -0.21 10/20/2005



390D-P 2693510.05 613504.54 4 3275.70 3280.44 -4.74 10/20/2005



391D-P 2689095.43 615991.29 3 3282.73 3281.13 1.60 10/18/2005



392D 2695853.72 616258.43 4 3197.28 3195.86 1.42 10/19/2005



394D-P 2695753.93 616464.43 4 3194.52 3195.98 -1.46 10/13/2005



395D 2695527.82 616864.12 4 3197.52 3197.84 -0.32 10/24/2005



396D-P 2695679.54 616614.98 4 3194.45 3193.36 1.09 10/13/2005



397D 2690927.87 620692.40 7 3141.11 3142.98 -1.87 10/17/2005



398D 2690919.56 620683.35 4 3195.13 3196.38 -1.25 10/17/2005



399D 2690910.08 620675.31 5 3162.94 3166.26 -3.32 10/17/2005



904D 2695397.53 617811.25 5 3165.20 3165.94 -0.74 10/24/2005



907D 2695678.38 617373.45 5 3169.67 3173.41 -3.74 10/24/2005



909A 2696876.57 617080.44 4 3170.46 3170.77 -0.31 10/24/2005



912D 2695334.64 617922.31 5 3163.20 3165.62 -2.42 10/24/2005



915A 2695158.48 621718.69 4 3140.59 3139.50 1.09 10/19/2005



917A 2697367.76 616986.38 3 3172.26 3173.76 -1.50 10/26/2005



918A 2696817.44 618488.88 4 3161.81 3162.06 -0.25 10/19/2005



919D 2696827.95 618483.85 6 3148.17 3151.10 -2.93 10/19/2005



926S 2693817.95 612964.54 3 3281.47 3283.18 -1.71 10/20/2005



929D 2690989.09 616642.64 4 3228.76 3231.08 -2.32 10/18/2005



941A-P 2694979.08 621886.22 4 3135.81 3136.36 -0.55 10/26/2005



942A-P 2695075.08 621904.14 4 3136.45 3137.62 -1.17 10/26/2005



EAP-411 2694455.28 618526.38 5 3174.80 3176.18 -1.38 10/17/2005



-0.63



1.80



2.10



212.44



2.19



-4.83



4.65



44



163.56



0.01



0.01



0.01



-0.004



Note: A positive residual indicates the observed head is higer than the computed head; a negative residual



 indicates the observed head is lower than the computed head.



Residual Mean
Absolute Residual Mean



Scaled RMS Error
Scaled Residual Mean



Residual Std. Deviation



Max. Residual
Number of Observations



Range in Observations



Sum of Squares
RMS Error



Min. Residual



Scaled Residual Std. Deviation
Scaled Absolute Residual Mean
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A   p   p   e   n   d   i   x      K



2014 STEADY-STATE



OBSERVATION



TARGETS,



SIMULATED HEADS,



AND RESIDUALS











APPENDIX K
2014 Steady-State



Observation Targets, Simulated Heads, and Residuals



Well Name
State Plane 
Easting (ft)



State Plane 
Northing (ft)



Layer
Observed 
(ft amsl)



Computed 
(ft amsl)



Residual 
(ft)



Measured Date



121-2 2694402.256 614321.5987 4 3276.74 3273.88 2.86 10/8/2014



2001A 2691809.95 615070.16 3 3267.95 3271.87 ‐3.92 10/7/2014



2002A 2691805.8 615025.1 2 3272.35 3274.20 ‐1.85 10/7/2014



2004D 2696501.26 616145.88 4 3191.55 3188.85 2.70 10/7/2014



2005D 2696942.08 615979.84 5 3179.59 3182.97 ‐3.38 10/7/2014



2006D 2696949.05 615972.54 4 3182.23 3182.81 ‐0.58 10/7/2014



2007D 2695861.29 616021.44 5 3199.12 3200.64 ‐1.52 10/8/2014



2009D 2692757.787 619258.67 6 3197.98 3196.13 1.85 10/7/2014



2010D 2693411.261 618982.7643 6 3197.18 3197.65 ‐0.47 10/7/2014



2011D 2694080.75 618585.8001 6 3197.21 3197.63 ‐0.42 10/7/2014



2012D 2696422.88 616027.19 4 3193.21 3190.70 2.51 10/7/2014



2014A 2696150.449 617932.3151 4 3163.52 3162.57 0.95 10/8/2014



2015A 2696139.22 617957.81 4 3163.45 3162.53 0.92 10/8/2014



2017A 2695572.77 617694.27 4 3163.66 3164.64 ‐0.98 10/7/2014



2018D 2694070.791 615931.1423 5 3220.26 3221.85 ‐1.59 10/7/2014



2020A 2695885.74 617823.19 4 3159.50 3160.55 ‐1.05 10/8/2014



2022D 2692669 617852.76 4 3228.29 3224.68 3.61 10/7/2014



2023D 2691834.26 617280.71 4 3227.14 3226.61 0.53 10/7/2014



2025D 2689306.719 617291.4856 5 3218.87 3217.06 1.81 10/7/2014



2026D 2689736.99 617115.02 5 3217.95 3218.85 ‐0.90 10/7/2014



2027D 2696062.7 617831.85 5 3161.03 3159.15 1.88 10/8/2014



2028A 2696071.36 617834.21 4 3162.89 3162.17 0.72 10/7/2014



2029D 2695968.041 617998.3829 5 3161.81 3159.12 2.69 10/8/2014



2031D 2689310.47 617281.51 4 3261.75 3260.63 1.12 10/7/2014



2032D 2690145.57 617010.98 4 3234.60 3236.71 ‐2.11 10/7/2014



2033D 2690789.85 616829.67 5 3222.49 3221.32 1.17 10/7/2014



2034D 2696361.29 617083.94 5 3143.49 3139.53 3.96 10/7/2014



2035A 2696355.29 617096.89 4 3165.06 3166.11 ‐1.05 10/7/2014



2036D 2696417.88 617183.18 5 3145.27 3146.23 ‐0.96 10/7/2014



2037D 2696232.788 617108.0255 5 3142.36 3141.17 1.19 10/7/2014



2038A 2696227.51 617118.22 4 3164.03 3163.76 0.27 10/7/2014



353T 2695549.202 616770.4327 8 3151.42 3151.06 0.36 10/8/2014



354D 2688923.16 617123.11 5 3218.90 3216.83 2.07



357A 2692612.3 625060.25 4 3127.60 3127.78 ‐0.18 10/9/2014



358D 2694940.905 618001.1781 7 3151.44 3153.42 ‐1.98 8/5/2014



358T 2694923.343 617989.3905 7 3151.80 3153.71 ‐1.91 10/7/2014



359D 2695659.131 617636.2721 7 3150.74 3150.74 0.00 10/7/2014



360A 2695645.14 617629.15 4 3162.37 3165.32 ‐2.95 10/7/2014



364D 2694036.829 614362.284 2 3276.89 3278.41 ‐1.52 10/8/2014



366S 2694022.983 612989.04 2 3281.52 3282.49 ‐0.97 10/8/2014



367D 2689682.016 616645.0095 4 3264.21 3267.97 ‐3.76 10/7/2014



368D 2693013.2 613999.7686 3 3278.88 3279.79 ‐0.91 10/7/2014



370D 2688899.81 616236.74 3 3286.02 3284.30 1.72 10/7/2014



371D 2689383.36 614322.64 4 3286.52 3284.77 1.75 10/7/2014



372D 2690909.39 613170.53 4 3278.88 3282.54 ‐3.66 10/7/2014



373D 2688426.43 615893.45 3 3288.52 3288.16 0.36 10/7/2014



374S 2693806.422 612036.1106 2 3286.55 3285.79 0.76 10/8/2014



385D 2695850.971 615694.2235 5 3208.67 3205.61 3.06 5/5/2014



386D 2695575.011 614958.7858 5 3212.39 3211.32 1.07 5/2/2014



387D 2696621.35 615827.78 5 3193.38 3192.92 0.46 10/7/2014



388D 2693281.329 613043.1208 4 3284.78 3282.73 2.05 5/5/2014



389A-P 2693514.545 613518.8196 3 3282.63 3281.36 1.27 10/8/2014



390D-P 2693510.05 613504.5376 4 3278.88 3278.83 0.05 10/8/2014



391D-P 2689095.431 615991.2929 3 3281.76 3285.03 ‐3.27 10/7/2014



392D 2695853.72 616258.43 4 3196.55 3193.09 3.46 10/8/2014



394D-P 2695753.926 616464.4323 4 3194.41 3194.28 0.13 10/8/2014
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APPENDIX K
2014 Steady-State



Observation Targets, Simulated Heads, and Residuals



Well Name
State Plane 
Easting (ft)



State Plane 
Northing (ft)



Layer
Observed 
(ft amsl)



Computed 
(ft amsl)



Residual 
(ft)



Measured Date



395D 2695527.818 616864.1162 4 3195.96 3194.82 1.14 10/8/2014



396D-P 2695679.544 616614.9824 4 3194.45 3192.54 1.91 10/8/2014



397D 2690927.867 620692.398 7 3143.41 3143.15 0.26 5/2/2014



398D 2690919.559 620683.3506 4 3195.83 3197.06 ‐1.23 5/2/2014



399D 2690910.08 620675.31 5 3164.00 3166.40 ‐2.40 5/2/2014



900D 2692166.277 620610.666 7 3140.76 3141.95 ‐1.19 5/2/2014



901D 2692167.66 620621.59 4 3193.51 3196.19 ‐2.68 5/2/2014



902D 2692446.851 617898.2513 6 3205.90 3203.38 2.52 10/7/2014



903D 2690750.31 617261.86 5 3218.52 3220.33 ‐1.81 5/5/2014



904D 2695397.53 617811.25 5 3165.42 3160.58 4.84 10/7/2014



907D 2695683.861 617376.8703 5 3168.68 3167.86 0.82 10/8/2014



908A 2696744.15 617362.06 4 3167.14 3167.60 ‐0.46 10/8/2014



909A 2696876.571 617080.4369 4 3170.60 3170.19 0.41 10/8/2014



912D 2695334.64 617922.31 5 3161.90 3160.48 1.42 10/7/2014



915A 2695158.485 621718.6911 4 3140.29 3139.67 0.62 10/8/2014



917A 2697367.764 616986.3763 3 3172.95 3173.63 ‐0.68 10/8/2014



918A 2696817.437 618488.8754 4 3162.54 3162.28 0.26 10/8/2014



919D 2696827.95 618483.85 6 3147.80 3148.78 ‐0.98 10/8/2014



921A 2693175.255 616595.56 4 3222.90 3227.39 ‐4.49 5/2/2014



923A 2694449.471 617374.8927 4 3214.93 3213.22 1.71 10/8/2014



929D 2690989.09 616642.64 4 3225.77 3230.23 ‐4.46 10/7/2014



935A 2695829.29 619866.32 4 3151.32 3150.69 0.63 5/9/2014



936A 2695702.879 620475.855 4 3148.13 3147.39 0.74 5/9/2014



937A 2696227.321 620169.5776 4 3151.12 3149.88 1.24 5/9/2014



939A 2696422.88 619237.86 4 3158.37 3156.81 1.56 10/9/2014



940A 2696493.08 618647.66 4 3162.22 3161.00 1.22 10/8/2014



941A-P 2694979.079 621886.2162 4 3135.26 3137.94 ‐2.68 10/8/2014



942A-P 2695075.08 621904.14 4 3135.96 3137.77 ‐1.81 10/8/2014



946 2691829.75 615117.51 3 3267.94 3269.05 ‐1.11 10/8/2014



947 2690876.94 615547.71 2 3278.42 3282.85 ‐4.43 10/8/2014



948M 2693886.761 614628.5971 3 3273.96 3272.40 1.56 5/5/2014



949D 2693461.313 613810.7385 3 3283.46 3280.85 2.61 5/5/2014



950D 2693733.357 613357.3931 5 3263.63 3265.95 ‐2.32 5/5/2014



951D 2696224.767 617063.7586 8 3137.34 3132.99 4.35 10/8/2014



952D 2695378.678 616404.2693 5 3210.37 3207.13 3.24 5/2/2014



953D 2695201.248 615847.3153 5 3210.31 3208.23 2.08 5/2/2014



957M 2693397.583 615343.3032 3 3252.03 3251.69 0.34 5/6/2014



959D 2693895.97 618343.33 4 3215.50 3218.03 ‐2.53 10/7/2014



967P 2691805.06 615125.28 2 3272.87 3272.81 0.06 10/7/2014



971D 2694597.734 618424.9127 7 3153.36 3153.03 0.33 10/7/2014



972D 2696273.582 618318.5202 7 3149.69 3148.79 0.90 10/8/2014



973D 2695963.82 619011.09 6 3148.87 3146.64 2.23 10/9/2014



974D 2693510.77 617948.73 4 3222.41 3222.62 ‐0.21 10/7/2014



975D 2693121.12 617819.14 6 3202.91 3201.19 1.72 10/7/2014



977A 2693905.89 612580.5257 2 3282.81 3283.81 ‐1.00 10/8/2014



978S 2693516.224 612360.3711 3 3284.41 3286.05 ‐1.64 10/8/2014



979S 2693832.955 612008.6128 3 3285.09 3285.54 ‐0.45 10/8/2014



981D 2695482.34 617862.23 6 3151.14 3149.47 1.67 10/7/2014



982D 2695580.4 617868.6 5 3157.11 3157.93 ‐0.82 10/7/2014



983D 2695672.31 617735.69 5 3161.01 3157.32 3.69 10/7/2014



986D 2695760.99 617606.59 5 3148.45 3149.72 ‐1.27 10/7/2014



990D 2696324.19 616924.62 5 3147.67 3147.32 0.35 10/8/2014



992D 2696383.85 616846.18 5 3172.69 3169.57 3.12 10/8/2014



999D 2696553.83 616626.58 5 3175.52 3177.40 ‐1.88 10/8/2014



EAP-411 2694455.278 618526.3806 5 3172.69 3169.83 2.86 10/7/2014



GW-16 2697703.578 614132.5697 4 3231.05 3229.21 1.84 5/2/2014
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APPENDIX K
2014 Steady-State



Observation Targets, Simulated Heads, and Residuals



Well Name
State Plane 
Easting (ft)



State Plane 
Northing (ft)



Layer
Observed 
(ft amsl)



Computed 
(ft amsl)



Residual 
(ft)



Measured Date



PW-704D1 2696324.889 617047.9658 7 3150.86 3151.77 ‐0.91 10/7/2014



PZ27A 2697098.258 613764.7596 4 3245.45 3243.32 2.13 8/5/2013



PZ28 2697221.03 613653.373 3 3237.82 3241.93 ‐4.11 8/5/2013



PZ33 2696786.39 613947.9746 4 3259.13 3260.90 ‐1.77 8/5/2013



0.12



1.70



2.06



494.50



2.06



-4.49



4.83



115



160.92



0.01



0.01



0.01



0.001



Scaled Absolute Residual Mean
Scaled RMS Error



Scaled Residual Mean



Residual Mean
Absolute Residual Mean
Residual Std. Deviation



Sum of Squares
RMS Error



Min. Residual
Max. Residual



Number of Observations
Range in Observations



Scaled Residual Std. Deviation
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A   p   p   e   n   d   i   x      L



HYDRAULIC



CONDUCTIVITY ZONES,



VALUES AND



HYDROSTRATIGRAPHIC



UNIT











Zone
Horizontal Hydraulic 



Conductivity (Kh) feet/day



Vertical Hydraulic 
Conductivity (Kv) 



feet/day Kh:Kv Ratio Corresponding Hydrostratigraphic Unit Model Layer
1 0.01 0.0001 1.00E+02 Siltstone/claystone 2,3,4,5,7



2 0.1 0.0001 1.00E+03 Siltstone/claystone 2,3,4,5,7,8



3 1 0.0001 1.00E+04 Interbedded siltstone sandstone 4,5



4 1 0.1 1.00E+01



Fine grained Alluvium/Colluvium and 



Interbedded siltstone sandstone 3,4,5



5 0.025 0.00025 1.00E+02 Siltstone/claystone 5



6 0.06 0.0006 1.00E+02 Siltstone/claystone 3,4,5



7 0.07 0.0007 1.00E+02 Siltstone/claystone 4



8 0.08 0.0008 1.00E+02 Siltstone/claystone 5



9 0.09 0.0009 1.00E+02 Siltstone/claystone 4



10 1 0.001 1.00E+03 Interbedded siltstone sandstone 3,4,5,7,8



11 0.5 0.05 1.00E+01 Interbedded siltstone sandstone 4,5



12 1 0.01 1.00E+02 Interbedded siltstone sandstone 2,3,4,5 



13 20 0.2 1.00E+02 Alluvium/Coluvium 2,3,4



14 50 0.5 1.00E+02 Alluvium 3,4



15 100 1 1.00E+02 Alluvium 2,3,4



16 5 0.005 1.00E+03 Alluvium/Coluvium 4



17 0.7 0.007 1.00E+02 Interbedded siltstone sandstone 5



18* ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



19 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



20 1 0.01 1.00E+02 Interbedded siltstone sandstone 5



21 0.01 0.0001 1.00E+02 Siltstone/claystone 3,5,6



22 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



23 1 0.001 1.00E+03 Interbedded siltstone sandstone 4,5



24 4 0.09 4.44E+01 Sandstone 4,5



25 4 0.004 1.00E+03 Interbedded siltstone sandstone 3,4,5



26 0.5 0.0005 1.00E+03 Interbedded siltstone sandstone 3,4,5



27 2 0.02 1.00E+02 Interbedded siltstone sandstone 2,3,4,5



28 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



29 100 0.04 2.50E+03 Siltstone/claystone 5



30 10 0.01 1.00E+03 Sandstone 4,5



31 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



32 0.1 0.001 1.00E+02 Interbedded siltstone sandstone 4,5



33 1 1.00E‐05 1.00E+05 Interbedded siltstone sandstone 2,6,7,8



34 10 1 1.00E+01 Alluvium/Coluvium 2,3,4



35 0.1 1.00E‐05 1.00E+04 Siltstone/claystone 4,6,7



36 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



37 5 0.0005 1.00E+04 Sandstone 4,5



38 80 0.08 1.00E+03 Alluvium 4



39 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



40 100 0.1 1.00E+03 Alluvium 4



41 200 0.2 1.00E+03 Alluvium 3,4



42 1 0.01 1.00E+02 Interbedded siltstone sandstone 5



43 7 1 7.00E+00 Alluvium/Coluvium 2,3



44 0.5 0.01 5.00E+01 Sandstone 5



45 0.001 0.001 1.00E+00 Siltstone/claystone 4,5,8



46 3 0.003 1.00E+03 Interbedded siltstone sandstone 4



47 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



48 0.5 0.005 1.00E+02 Interbedded siltstone sandstone 4,5



49 60 6 1.00E+01 Alluvium 2,3,4



50 30 0.03 1.00E+03 Sandstone 4



51 0.3 0.003 1.00E+02 Siltstone/claystone 3,4,5



52 40 4 1.00E+01 Alluvium 3,4



53 20 0.015 1.33E+03 Sandstone 4,5



54 0.075 0.0075 1.00E+01 Fly Ash 2



APPENDIX L
Hydraulic Conductivity Zones, Values and Hydrostratigraphic Unit











Zone
Horizontal Hydraulic 



Conductivity (Kh) feet/day



Vertical Hydraulic 
Conductivity (Kv) 



feet/day Kh:Kv Ratio Corresponding Hydrostratigraphic Unit Model Layer



APPENDIX L
Hydraulic Conductivity Zones, Values and Hydrostratigraphic Unit



55 1 0.1 1.00E+01 Interbedded siltstone sandstone 2,3,4



56 1.00E‐05 1.00E‐05 1.00E+00 Dam Material 2,3,4



57 5 0.05 1.00E+02 Sandstone 2,3,4



58 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



59 1.3 0.0005 2.60E+03 Interbedded siltstone sandstone 4



60 2 2.00E‐05 1.00E+05 Interbedded siltstone sandstone 6,7



61 2 0.002 1.00E+03 Sandstone 2,3,4,5



62 3 0.1 3.00E+01 McKay Coal 3



63 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



64 0.1 0.01 1.00E+01 Siltstone/claystone 2,3,4



65 1 0.1 1.00E+01 McKay Coal 3



66 0.02 0.0002 1.00E+02 Siltstone/claystone 4



67 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



68 1.5 0.00015 1.00E+04 Interbedded siltstone sandstone 5



69 0.01 1.00E‐05 1.00E+03 Siltstone/claystone 6,8



70 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



71 5 0.0001 5.00E+04 Interbedded siltstone sandstone 6



72 0.001 1.00E‐05 1.00E+02 Siltstone/claystone 6



73 0.5 1.00E‐05 5.00E+04 Interbedded siltstone sandstone 5,6



74 5 0.05 1.00E+02 Sandstone 4



75 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



76 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



77 20 2 1.00E+01 Alluvium 3



78 11 0.0001 1.10E+05 Interbedded siltstone sandstone 5,6



79 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



80 20 2 1.00E+01 Alluvium 3,4



81 0.3 0.0003 1.00E+03 Interbedded siltstone sandstone 5



82 120 12 1.00E+01 Alluvium 4



83 5 0.5 1.00E+01 Alluvium/Coluvium 3



84 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



85 9 0.9 1.00E+01 Alluvium 3,4



86 0.69 0.0001 6.90E+03 Sandstone 6



87 5 1.00E‐05 5.00E+05 Interbedded siltstone sandstone 6



88 0.3 1.00E‐05 3.00E+04 Siltstone/claystone 6



89 0.1 0.01 1.00E+01 Fly Ash 2,



90 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



91 3 0.03 1.00E+02 Sandstone 4



92 3 0.0001 3.00E+04 Interbedded siltstone sandstone 5



93 0.5 1.00E‐05 5.00E+04 Interbedded siltstone sandstone 5



94 8 0.001 8.00E+03 Sandstone 5



95 ‐‐‐ ‐‐‐ ‐‐‐ not used ‐‐‐



96 0.5 0.05 1.00E+01 Alluvium/Coluvium 2,3,4



* localized around 984D, based on hydraulic testing; possibly fractured bedrock
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APPENDIX N
November 2005 - December 2007
 Transient Model Recharge Rates



Recharge Description



11/1/2005 - 



11/15/2005



11/16/2005 - 



11/30/2005 Dec-05 Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 Jul-06 Aug-06 Sep-06 Oct-06 Nov-06



Zone 1 2 3 4 5 6 7 8 9 10 11 12 13 14



1 Recharge Background 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515



2 Cell E North 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001



3 Cell A North Extension 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515



4 Clear Well 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814



5 Recharge Clinker Zones 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018



6 Old Stage I Pond Area 0.000384 0.000384 0.000384 0.000384 0.000384 0.000384 0.000644 0.000384 0.000384 0.000384 0.000384 0.000384 0.000384 0.000384



7 Cell A 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819



8 Cell B 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.000819 0.000819 0.000819



9 NOT USED ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----



10 Cell E South 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068



11 NOT USED ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----



12 Old Stage I and Stage II Dam 0 0 0 0 0 0 0 0 0 0 0 0 0 0



13 Edge of Clear Well 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.003 0.003 0.003 0.003



14 NOT USED ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----



15 Cell D 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515



Recharge Description Dec-06 Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07



Zone 15 16 17 18 19 20 21 22 23 24 25 26 27



1 Recharge Background 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515



2 Cell E North 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001



3 Cell A North Extension 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515



4 Clear Well 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814 0.000814



5 Recharge Clinker Zones 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.00018 0.000180 0.000180 0.000180



6 Old Stage I Pond Area 0.000384 0.000384 0.000384 0.00045 0.000577 0.0013 0.0013 0.0013 0.0013 0.000384 0.000384 0.000384 0.000384



7 Cell A 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819



8 Cell B 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819 0.000819



9 NOT USED ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----



10 Cell E South 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068 0.00068



11 NOT USED ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----



12 Old Stage I and Stage II Dam 0 0 0 0 0 0 0 0 0 0 0 0 0



13 Edge of Clear Well 0.003 0.003 0.003 0.003 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.05 0.05



14 NOT USED ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----



15 Cell D 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515 0.0000515



Note:



Recharge rates are in feet per day



Recharge zones correspond to those shown on Figure 3-11
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Waste Water Facility
Total Capacity 


(acre-feet)/ft
3
  


(1)


Surface Area 


(acres)/ft
2
 
(2)


Years In 


Service
Lining Pond Function /Comments


Units 1 & 2 Stage I Evaporation Pond 
(2,350)/            


102,366,000
(114)/ 4,965,840 1975 - 1997 Partial clay


Received flyash transported with scrubber slurry from Units 1&2 for final disposal.  This pond was full in 1997 and the reclamation 


program for this pond was completed in 2002.  There has been limited grazing on this reclamation since 2003.  In 1995, a groundwater 


collection system was installed west of this pond.  In 1999 and 2001, this west groundwater collection system was expanded.  In 2000, a 


groundwater collection system was installed south of this pond.  In 2006, wells were installed in the pond boundary to evaluate 


dewatering of the scrubber material.


Units 1 & 2 Stage II Evaporation Pond 


Inclusive of all cells described below.  


(5,275)/ 


229,779,000


(216.3)/ 


9,422,028
1992 - present HDPE


Receives flyash transported with scrubber slurry from Units 1&2 for final disposal.  Started receiving slurry in 1994.  Clearwater is 


collected in the Clearwell and returned to the scrubbers for re-use.  In 1999, a groundwater collection system was installed east of this 


pond.  This area's groundwater collection system has been expanded in recent years.  


Cells A, C, and E 
(3,933)/ 


171,321,480
(166)/ 7,230,960 1992 - present HDPE


See descriptions below.


Cell A 1992 - present HDPE
Cell A was lined during initial construction.   This cell is essentially full and no longer recieves flyash scrubber slurry.  


New Clearwell (Cell B)
(281.4)/ 


12,257,784
(15.3)/ 666,468 2006- present


Double-lined RPP  with 


leachate collection in 


2006.


Constructed in 2006,  Cell B was double-lined with 45 mil RPP primary liner, a 36 mil RPP secondary liner, and a leachate collection 


system installed between the liners and under both liners.  This cell was operated as Cell B from 2006 to 2011.  It was put into service as 


the New Clearwell in 2011.  Receives clearwater from paste plant and returns to scrubbers for reuse.


Cell C To be determined This cell has not been constructed but will be lined when needed.


Cell D
(623.6)/ 


27,164,016
(24.7)/ 1,075,932 2011-present


Double-lined RPP  with 


leachate collection in 


2011.


Receives clearwater or paste from the STEP systems as needed.


Cell E 1992 - present HDPE


The currently active cell, recieves paste from the paste plant. In 1998, Cell E weirbox outlet developed a leak that was repaired. In 2000, 


the Cell C weirbox outlet developed a leak that was repaired.   In 2006, a small hole in the liner on the north side of Cell E was found 


just under the water level.  The water that leaked was recovered on the north side of the E/C dike.  The hole was repaired.  


Old Clearwell (437)/ 19,035,720 (10)/ 435,600 1992 - present HDPE


The Old Clearwell was lined during its initial construction.  This pond receives clear water from the settling portion of the Evaporation 


pond and will eventually be filled with paste.  In October 2007, water was observed under the south side of this lined pond.  A capture 


system was installed and repairs to the liner were completed in June 2008.


HDPE - High Density Polyethylene


RPP - Reinforced Polyethylene


(1) Design Capacity - To convert acre feet to cubic feet multiply by 43,560 square feet


(2) Area of pond footprint - top dimensions - multiply acres by 43,560 to get square feet


TABLE 2-1  EVAPORATION PONDS


COLSTRIP STEAM ELECTRIC STATION


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


ADMINISTRATIVE ORDER ON CONSENT


TALEN MONTANA, LLC
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WASTE WATER FACILITY ALSO KNOWN AS


Units 1 & 2 Stage II Evaporation Ponds STEP, Stage II Evaportation Ponds, Stage 2 Evaporation Ponds


 Units 1&2 Stage II  Cell A STEP Cell A (pg 2-4), Stage II Cell A, Stage 2 Cell A, Cell A


 Units 1&2 Stage II New Clearwell Units 1&2 Stage II Cell B, Stage II Cell B, Stage 2 Cell B, Cell B, New Cearwell, New Clearwell (Cell B)


 Units 1&2 Stage II  Cell C STEP Cell C, Stage II Cell C, Stage 2 Cell C, Cell C, 


 Units 1&2 Stage II  Cell D STEP Cell D, Stage II Cell D, Stage 2 D Cell, Cell D, FAEP D 


 Units 1&2 Stage II  Cell E STEP Cell E, Stage II Cell E,  Stage 2 Cell E, Cell E


Units 1&2 Stage II Main Dam Units 1 & 2 STEP Main Dam, STEP Main Dam, , Stage 2 Main Dam, Main Dam


Units 1&2 Stage II Main Dam Sump Units 1 & 2 STEP MDS, Stage II MDS, Stage 2 MDS, Main Dam Sump, MDS


Units 1&2 Stage II Old Clearwell STEP Old Clearwell, Stage II Old Clearwell, Stage 2 Old Clearwell, Old Clearwell


Units 1& 2 Stage I Main Dam SOEP Main Dam, Stage I Main Dam, Stage 1 Main Dam


Units 1&2 Slurry Pipelines
Slurry and Return Water Pipelines, Individually as slurry pipeline (or lines) or  Individually as STEP Slurry pipeline, clearwater return 


pipeline(or lines),


Units 1&2 Stage I and II Original Slurry Pipeline SOEP Slurry Pipeline,  STEP Slurry Pipeline


Surge Pond Castle Rock Lake


Units 1&2 Stage II Paste Plant STEP Paste Plant, Paste Plant, Stage II Paste Plant, Stage 2 Paste Plant


TABLE 2-2 


NOMENCLATURE FOR PONDS AND PIPELINES


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


10/18/1987


UNITS 1&2 STAGE I PH s.u. 20 20 4.6 8.5 7.46 7.8 5.1


EVAPORATION POND SODIUM ADSORPTION RATIO mg/L 15 15 0.91 1.96 1.44 1.4 1.6


Sample Period: Historical Nov. 1976 - Oct. 1987 SC (UMHOS/CM AT 25 C) umhos/cm 20 20 2771 13300 10080 9670 13300


TDS (MEASURED AT 180 C) 180
o
 C 19 19 2483 19400 14633 15300 19400


TOTAL HARDNESS AS CACO3 mg/L 19 19 8270 12528 10346 10500 12200


Scrubber slurry routed from Units 1&2 to CALCIUM (CA) DIS mg/L 20 20 200 602 483 498 458


STEP Paste Plant.  Decant routed to clearwell, MAGNESIUM (MG) DIS mg/L 20 20 261 2730 2117 2210 2690


Paste deposited in active cell.  Formerly SODIUM (NA) DIS mg/L 20 20 24 425 300 316 403


routed from Units 1&2 AB Pond POTASSIUM (K) DIS mg/L 18 18 5 327 33 15 15


Paste plant water TOTAL ALKALINITY AS CACO3 mg/L 19 19 3 143 71.8 69 5


Water from SOEP and STEP capture wells TOTAL ACIDITY AS CACO3 mg/L 8 8 4 343 42.9 NA N/A


Water from direct precipitation BICARBONATE (HCO3) mg/L 20 20 3 354 92.1 79 6


Samples represent active cell at sampling time. CARBONATE AS CO3 mg/L 15 15 4 4 4 4 N/A


SULFATE (SO4) mg/L 20 20 1500 13300 10071 10500 13300


CHLORIDE (CL) mg/L 20 20 16 101 71.1 73 101


FLUORIDE (F) mg/L 17 17 1.5 3.9 2.36 2.4 1.5


NITRATE + NITRITE AS N mg/L 19 19 2 26.1 17.9 18.8 26


ORTHOPHOSPHATE (PO4-P) mg/L 12 10 <0.01 0.18 0.058 0.04 N/A


ALUMINUM (AL) DIS mg/L 14 11 0.1 2 0.521 0.4 N/A


BORON (B) DIS mg/L 16 16 51.1 105 77.5 76.7 84.9


CADMIUM (CD) DIS mg/L 15 2 <0.001 0.006 0.005 0.005 N/A


COPPER (CU) DIS mg/L 12 8 <0.02 0.77 0.11 0.03 N/A


IRON (FE) DIS mg/L 19 13 <0.02 0.63 0.143 0.08 0.33


LEAD (PB) DIS mg/L 15 4 <0.02 0.68 0.112 0.02 N/A


MANGANESE (MN) DIS mg/L 17 16 <0.01 29.9 16.5 13.8 29.9


MERCURY (HG) DIS mg/L 12 0 <0.001 <0.001 <0.001 <0.001 N/A


NICKEL (NI) DIS mg/L 4 3 <0.02 0.23 0.16 0.19 N/A


SELENIUM (SE) DIS mg/L 19 10 <0.005 0.16 0.024 0.005 0.16


VANADIUM (V) DIS mg/L 12 1 <0.06 1 0.48 0.2 N/A


ZINC (ZN) DIS mg/L 19 14 <0.01 0.24 0.08 0.06 <0.01


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


5/18/2015


UNITS 1&2 STAGE II FLYASH PH s.u. 2 2 5.1 7.8 6.45 5.1 5.1


EVAPORATION POND SC (UMHOS/CM AT 25 C) umhos/cm 2 2 28400 29700 29050 28400 29700


CLEARWELL - NEW TDS (MEASURED AT 180 C) 180
o
 C 2 2 35600 45200 40400 35600 35600


Formerly 1&2 STAGE II FLYASH TOTAL HARDNESS AS CACO3 mg/L 2 2 28200 33400 30800 28200 33400


EVAPORATION POND - CELL B CALCIUM (CA) DIS mg/L 2 2 487 578 533 487 487


MAGNESIUM (MG) DIS mg/L 2 2 6500 7800 7150 6500 7800


Sample Period: July 2012 to May 2015 SODIUM (NA) DIS mg/L 2 2 2020 2100 2060 2020 2100


POTASSIUM (K) DIS mg/L 2 2 77 82 79.5 77 77


Water from STEP Paste Plant.  Water originates TOTAL ALKALINITY AS CACO3 mg/L 2 1 <4 177 90.5 4 <4


as scrubber slurry from Units 1&2. BICARBONATE (HCO3) mg/L 2 1 <4 216 110 4 <4


Decant precipitation water from Cell A.  CARBONATE AS CO3 mg/L 2 0 <4 <4 <4 <4 <4


Decant from Cell E SULFATE (SO4) mg/L 2 2 32200 33800 33000 32200 33800


Water from SOEP capture wells through pipeline CHLORIDE (CL) mg/L 2 2 725 890 808 725 890


from the paste plant water discharge pipeline. FLUORIDE (F) mg/L 1 1 1.5 1.5 1.5 1.5 NA


BROMIDE (BR) mg/L 2 2 218 530 374 218 530


NITRATE + NITRITE AS N mg/L 1 1 24.5 24.5 24.5 24.5 NA


NITRITE (NO2-N) mg/L 1 1 0.4 0.4 0.4 0.4 NA


ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.173 0.173 0.173 0.173 NA


PHOSPHORUS (P) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA


ALUMINUM (AL) TOT mg/L 1 1 0.29 0.29 0.29 0.29 NA


ANTIMONY (SB) TOT mg/L 1 1 0.008 0.008 0.008 0.008 NA


ARSENIC (AS) TOT mg/L 1 1 0.004 0.004 0.004 0.004 NA


BARIUM (BA) TOT mg/L 1 1 0.09 0.09 0.09 0.09 NA


BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


BORON (B) DIS mg/L 1 1 167 167 167 167 167


BORON (B) TOT mg/L 1 1 149 149 149 149 NA


CADMIUM (CD) TOT mg/L 1 1 0.039 0.039 0.039 0.039 NA


CHLORINE (CL) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA


CHROMIUM (CR+6) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR+3) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA


COBALT (CO) TOT mg/L 1 1 0.386 0.386 0.386 0.386 NA


COPPER (CU) TOT mg/L 1 1 0.099 0.099 0.099 0.099 NA


IRON (FE) TOT mg/L 1 0 <0.2 <0.2 <0.2 <0.2 NA


MANGANESE (MN) TOT mg/L 1 1 101 101 101 101 NA


MERCURY (HG) DIS mg/L 1 0 <0.0001 <0.0001 <0.0001 <0.0001 NA


MOLYBDENUM (MO) TOT mg/L 1 1 0.124 0.124 0.124 0.124 NA


NICKEL (NI) TOT mg/L 1 1 1.08 1.08 1.08 1.08 NA


SELENIUM (SE) DIS mg/L 1 1 0.468 0.468 0.468 0.468 0.468


SELENIUM (SE) TOT mg/L 1 1 0.314 0.314 0.314 0.314 NA


SILVER (AG) TOT mg/L 1 0 0.002 0.002 0.002 0.002 NA
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


UNITS 1&2 STAGE II FLYASH THALLIUM (TL) TOT mg/L 1 1 0.002 0.002 0.002 0.002 NA


EVAPORATION POND VANADIUM (V) TOT mg/L 1 0 <0.04 <0.04 <0.04 <0.04 NA


CLEARWELL - NEW ZINC (ZN) TOT mg/L 1 1 0.69 0.69 0.69 0.69 NA


(continued) BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 0.001 NA


Formerly 1&2 STAGE II FLYASH ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 250 NA


EVAPORATION POND - CELL B ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


TOTAL XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Sample Period: July 2012 to May 2015 M-P XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


O-XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Water from STEP Paste Plant.  Water originates METHYL ETHYL KETONE VOC mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


as scrubber slurry from Units 1&2. METHYL TERT-BUTYL ETHER VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Decant precipitation water from Cell A.  NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Decant from Cell E TOLUENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Water from SOEP capture wells through pipeline HEXACHLOROBENZENE mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


from the paste plant water discharge pipeline. DIESEL RANGE ORGANICS mg/L 1 1 0.31 0.31 0.31 0.31 NA


C9-C10 AROMATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


C9 TO C12 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


OIL & GREASE mg/L 1 0 <1 <1 <1 <1 NA


PURGEABLE HYDROCARBONS TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 1 0.61 0.61 0.61 0.61 NA


TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 0 <0.306 <0.306 <0.306 <0.306 NA


CYANIDE (CN) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA


C5-C8 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


5/18/2015


UNITS 1&2 STAGE II FLYASH PH s.u. 12 12 4.4 8.2 6.43 6.5 4.4


EVAPORATION POND SC (UMHOS/CM AT 25 C) umhos/cm 10 10 11700 33400 20040 17200 33400


CLEARWELL - OLD TDS (MEASURED AT 180 C) 180
o
 C 12 12 18000 48200 29117 29100 48200


TOTAL HARDNESS AS CACO3 mg/L 3 3 15100 40000 23533 15500 40000


Sample Period: May 1996 to May 2015 CALCIUM (CA) DIS mg/L 12 12 196 507 414 416 507


CALCIUM (CA) TOT mg/L 2 2 335 340 338 335 NA


Decant water from Cell D, formerly decant MAGNESIUM (MG) DIS mg/L 12 12 2380 9400 4293 3440 9400


 from Cell E. MAGNESIUM (MG) TOT mg/L 2 2 4360 4570 4465 4360 NA


Water from STEP Capture wells SODIUM (NA) DIS mg/L 12 12 766 2560 1305 1200 2560


Water from direct precipitation SODIUM (NA) TOT mg/L 2 2 1230 1290 1260 1230 NA


POTASSIUM (K) DIS mg/L 9 9 49 99 64.7 58.2 99


POTASSIUM (K) TOT mg/L 2 2 58.5 68 63.3 58.5 NA


TOTAL ALKALINITY AS CACO3 mg/L 9 7 <4 410 78.8 47 <4


BICARBONATE (HCO3) mg/L 9 7 <4 500 96.1 57 <4


CARBONATE AS CO3 mg/L 9 0 <1 <4 <2 <1 <4


SULFATE (SO4) mg/L 12 12 11300 42100 20392 19600 42100


CHLORIDE (CL) mg/L 12 12 238 1100 469 415 1100


FLUORIDE (F) mg/L 3 3 1.14 1.42 1.25 1.19 NA
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


UNITS 1&2 STAGE II FLYASH BROMIDE (BR) mg/L 5 3 5 606 157 20 606


EVAPORATION POND NITRATE + NITRITE AS N mg/L 1 1 12.9 12.9 12.9 12.9 NA


CLEARWELL - OLD NITRITE (NO2-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA


(continued) ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.05 0.05 0.05 0.05 NA


Sample Period: May 1996 to May 2015 PHOSPHORUS (P) TOT mg/L 1 1 0.05 0.05 0.05 0.05 NA


SIGMA mg/L 1 1 2.51 2.51 2.51 2.51 NA


Decant water from Cell D, formerly decant ALUMINUM (AL) DIS mg/L 2 2 1.06 4.27 2.67 1.06 NA


 from Cell E. ALUMINUM (AL) TOT mg/L 3 3 1.25 12.4 6.02 4.41 NA


Water from STEP Capture wells ANTIMONY (SB) DIS mg/L 2 2 0.005 0.006 0.006 0.005 NA


Water from direct precipitation ANTIMONY (SB) TOT mg/L 3 2 0.006 0.05 0.021 0.006 NA


ARSENIC (AS) DIS mg/L 2 2 0.003 0.003 0.003 0.003 NA


ARSENIC (AS) TOT mg/L 3 2 0.003 0.005 0.004 0.004 NA


BARIUM (BA) DIS mg/L 2 2 0.059 0.066 0.063 0.059 NA


BARIUM (BA) TOT mg/L 3 3 0.068 0.1 0.082 0.077 NA


BERYLLIUM (BE) TOT mg/L 1 1 0.007 0.007 0.007 0.007 NA


BORON (B) DIS mg/L 11 11 58.1 198 108 106 198


BORON (B) TOT mg/L 3 3 92.7 116 107 113 NA


CADMIUM (CD) DIS mg/L 2 2 0.032 0.032 0.032 0.032 NA


CADMIUM (CD) TOT mg/L 3 3 0.017 0.033 0.027 0.032 NA


CHLORINE (CL) mg/L 2 0 <0.1 <0.1 <0.1 <0.1 NA


CHROMIUM (CR+6) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR+3) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR) DIS mg/L 2 2 0.007 0.01 0.009 0.007 NA


CHROMIUM (CR) TOT mg/L 3 2 0.01 0.011 0.01 0.01 NA


COBALT (CO) TOT mg/L 1 1 0.13 0.13 0.13 0.13 NA


COPPER (CU) DIS mg/L 2 2 0.181 0.208 0.195 0.181 NA


COPPER (CU) TOT mg/L 3 3 0.198 0.28 0.237 0.232 NA


IRON (FE) DIS mg/L 2 0 <0.05 <0.05 <0.05 <0.05 NA


IRON (FE) TOT mg/L 3 2 0.06 0.1 0.073 0.06 NA


LEAD (PB) DIS mg/L 2 2 0.006 0.006 0.006 0.006 NA


LEAD (PB) TOT mg/L 2 2 0.008 0.009 0.008 0.008 NA


MANGANESE (MN) DIS mg/L 2 2 72.9 73.5 73.2 72.9 NA


MANGANESE (MN) TOT mg/L 3 3 35.5 75.9 60.7 70.8 NA


MERCURY (HG) DIS mg/L 4 0 0 <0.001 <0.001 <0.001 NA


MERCURY (HG) TOT mg/L 3 0 0 <0.001 <0.001 <0.001 NA


MOLYBDENUM (MO) DIS mg/L 2 2 0.1 0.1 0.1 0.1 NA


MOLYBDENUM (MO) TOT mg/L 3 3 0.1 0.121 0.11 0.11 NA


NICKEL (NI) DIS mg/L 2 2 0.88 1.01 0.945 0.88 NA


NICKEL (NI) TOT mg/L 3 3 0.87 1.01 0.927 0.9 NA


SELENIUM (SE) DIS mg/L 11 11 0.086 0.505 0.184 0.155 0.505


SELENIUM (SE) TOT mg/L 3 3 0.085 0.16 0.13 0.146 NA


SILVER (AG) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA


STRONTIUM (SR) DIS mg/L 1 1 21.3 21.3 21.3 21.3 NA
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


UNITS 1&2 STAGE II FLYASH THALLIUM (TL) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA


EVAPORATION POND VANADIUM (V) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA


CLEARWELL - OLD ZINC (ZN) DIS mg/L 2 2 0.69 0.78 0.735 0.69 NA


(continued) ZINC (ZN) TOT mg/L 3 3 0.35 0.79 0.613 0.7 NA


BENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Sample Period: May 1996 to May 2015 BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


ETHYLENE GLYCOL mg/L 2 0 <10 <250 <130 <10 NA


Decant water from Cell D, formerly decant ETHYLBENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


 from Cell E. ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Water from STEP Capture wells TOTAL XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Water from direct precipitation TOTAL XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


M-P XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


M-P XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


O-XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


O-XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


METHYL ETHYL KETONE VOC mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


METHYL TERT-BUTYL ETHER VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


TOLUENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


TOLUENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


HEXACHLOROBENZENE mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


HEXACHLOROBENZENE VOC mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


DIESEL RANGE ORGANICS mg/L 1 1 0.39 0.39 0.39 0.39 NA


C9-C10 AROMATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


C9 TO C12 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


OIL & GREASE mg/L 1 0 <1 <1 <1 <1 NA


PURGEABLE HYDROCARBONS TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 0 0.56 0.56 0.56 0.56 NA


TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 0 <0.306 <0.306 <0.306 <0.306 NA


CYANIDE (CN) TOT mg/L 2 2 <0.003 0.033 0.014 0.014 NA


C5-C8 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


5/18/2015


EVAPORATION POND PH s.u. 7 7 5 7 5.51 5.1 5.9


CELL E SC (UMHOS/CM AT 25 C) umhos/cm 5 5 28000 36800 31720 31900 32000


TDS (MEASURED AT 180 C) 180
o
 C 7 7 38800 54500 46457 45500 38800


Sample Period: June 2002 to May 2015 TOTAL HARDNESS AS CACO3 mg/L 3 3 31500 36700 33867 33400 36700


CALCIUM (CA) DIS mg/L 7 7 336 518 432 434 457


Paste from STEP Paste Plant, formerly decant CALCIUM (CA) TOT mg/L 2 2 326 428 377 326 NA


from Cell A, and Units 1&2 scrubber slurry MAGNESIUM (MG) DIS mg/L 7 7 5990 8920 7414 7390 8640


Water from SOEP and STEP Capture wells MAGNESIUM (MG) TOT mg/L 2 2 6520 6520 6520 6520 NA


Water from direct precipitation SODIUM (NA) DIS mg/L 7 7 1800 2470 2099 2150 2350


Water pumped from STEP Main Dam Sump SODIUM (NA) TOT mg/L 2 2 1770 1820 1795 1770 NA
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


EVAPORATION POND POTASSIUM (K) DIS mg/L 7 7 81 106 89.1 87 81


CELL E POTASSIUM (K) TOT mg/L 2 2 87 88.8 87.9 87 NA


(continued) TOTAL ALKALINITY AS CACO3 mg/L 7 3 <1 47 8.86 4 4


TOTAL ACIDITY AS CACO3 mg/L 1 1 333 333 333 333 NA


Sample Period: June 2002 to May 2015 BICARBONATE (HCO3) mg/L 7 3 <1 58 10.7 4 5


CARBONATE AS CO3 mg/L 7 0 <1 <4 <2.71 <4 < 4


Paste from STEP Paste Plant, formerly decant SULFATE (SO4) mg/L 7 7 28800 38300 33800 35800 37900


from Cell A, and Units 1&2 scrubber slurry CHLORIDE (CL) mg/L 7 7 636 1020 766 771 1020


Water from SOEP and STEP Capture wells FLUORIDE (F) mg/L 3 3 1.3 1.57 1.47 1.53 NA


Water from direct precipitation BROMIDE (BR) mg/L 4 3 <50 576 307 294 576


Water pumped from STEP Main Dam Sump NITRATE + NITRITE AS N mg/L 1 1 22.5 22.5 22.5 22.5 NA


NITRITE (NO2-N) mg/L 1 1 0.6 0.6 0.6 0.6 NA


ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.104 0.104 0.104 0.104 NA


PHOSPHORUS (P) TOT mg/L 1 1 0.12 0.12 0.12 0.12 NA


ALUMINUM (AL) DIS mg/L 2 2 8.47 8.61 8.54 8.47 NA


ALUMINUM (AL) TOT mg/L 3 3 1.02 10.5 7.16 9.95 NA


ANTIMONY (SB) DIS mg/L 2 2 0.008 0.009 0.009 0.008 NA


ANTIMONY (SB) TOT mg/L 3 3 0.006 0.009 0.008 0.008 NA


ARSENIC (AS) DIS mg/L 2 2 0.004 0.006 0.005 0.004 NA


ARSENIC (AS) TOT mg/L 3 3 0.005 0.006 0.005 0.005 NA


BARIUM (BA) DIS mg/L 2 2 0.082 0.091 0.087 0.082 NA


BARIUM (BA) TOT mg/L 3 3 0.107 0.131 0.123 0.13 NA


BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


BORON (B) DIS mg/L 6 6 157 230 182 167 157


BORON (B) TOT mg/L 3 3 157 166 162 164 NA


CADMIUM (CD) DIS mg/L 2 2 0.047 0.05 0.049 0.047 NA


CADMIUM (CD) TOT mg/L 3 3 0.048 0.066 0.055 0.052 NA


CHLORINE (CL) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA


CHROMIUM (CR+6) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR+3) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR) DIS mg/L 2 2 0.014 0.017 0.016 0.014 NA


CHROMIUM (CR) TOT mg/L 3 3 0.016 0.018 0.017 0.016 NA


COBALT (CO) TOT mg/L 1 1 0.547 0.547 0.547 0.547 NA


COPPER (CU) DIS mg/L 2 2 0.346 0.43 0.388 0.346 NA


COPPER (CU) TOT mg/L 3 3 0.353 1.02 0.591 0.4 NA


IRON (FE) DIS mg/L 2 1 <0.05 0.17 0.11 0.05 NA


IRON (FE) TOT mg/L 3 3 0.09 0.7 0.363 0.3 NA


LEAD (PB) DIS mg/L 2 2 0.003 0.003 0.003 0.003 NA


LEAD (PB) TOT mg/L 2 2 0.003 0.003 0.003 0.003 NA


MANGANESE (MN) DIS mg/L 2 2 109 109 109 109 NA


MANGANESE (MN) TOT mg/L 3 3 109 123 114 110 NA


MERCURY (HG) DIS mg/L 4 0 <0.001 <0.001 <0.001 <0.001 NA


MERCURY (HG) TOT mg/L 3 0 <0.001 <0.001 <0.001 <0.001 NA
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TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


EVAPORATION POND MOLYBDENUM (MO) DIS mg/L 2 2 0.15 0.17 0.16 0.15 NA


CELL E MOLYBDENUM (MO) TOT mg/L 3 3 0.15 0.17 0.16 0.159 NA


(continued) NICKEL (NI) DIS mg/L 2 2 1.3 1.5 1.4 1.3 NA


NICKEL (NI) TOT mg/L 3 3 1.33 1.95 1.59 1.5 NA


Sample Period: June 2002 to May 2015 SELENIUM (SE) DIS mg/L 6 6 0.23 0.441 0.328 0.321 0.441


SELENIUM (SE) TOT mg/L 3 3 0.225 0.36 0.281 0.259 NA


Paste from STEP Paste Plant, formerly decant SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


from Cell A, and Units 1&2 scrubber slurry THALLIUM (TL) TOT mg/L 1 1 0.005 0.005 0.005 0.005 NA


Water from SOEP and STEP Capture wells VANADIUM (V) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


Water from direct precipitation ZINC (ZN) DIS mg/L 2 2 1 1.14 1.07 1 NA


Water pumped from STEP Main Dam Sump ZINC (ZN) TOT mg/L 3 3 1.03 1.71 1.29 1.14 NA


BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250 NA


ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


TOTAL XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


M-P XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


O-XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


METHYL ETHYL KETONE VOC mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


METHYL TERT-BUTYL ETHER VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


TOLUENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


HEXACHLOROBENZENE mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


DIESEL RANGE ORGANICS mg/L 1 1 0.31 0.31 0.31 0.31 NA


C9-C10 AROMATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


C9 TO C12 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


OIL & GREASE mg/L 1 0 <1 <1 <1 <1 NA


PURGEABLE HYDROCARBONS TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 1 0.62 0.62 0.62 0.62 NA


TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 0.397 0.397 0.397 0.397 NA


CYANIDE (CN) TOT mg/L 1 1 1.39 1.39 1.39 1.39 NA


C5-C8 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


8/28/2015


UNITS 1&2 STAGE II FLYASH PH s.u. 67 67 7 8 7.57 7.6 7.7


EVAPORATION POND SODIUM ADSORPTION RATIO 20 20 1.95 6.7 3.12 2.23 NA


STEP SUMP SC (UMHOS/CM AT 25 C) umhos/cm 65 65 2820 11500 8098 8630 10000


TDS (MEASURED AT 180 C) 180
o
 C 67 67 2400 14100 9737 10700 10900


Sample Period: January 1984 to August 2015 TURBIDITY (NTU) mg/L 4 4 19 12400 3928 92 NA


TOTAL HARDNESS AS CACO3 mg/L 24 24 860 8440 4414 4850 7850


Designed seepage from STEP Main Dam CALCIUM (CA) DIS mg/L 67 67 148 639 471 486 444


CALCIUM (CA) TOT mg/L 2 2 486 492 489 486 NA


MAGNESIUM (MG) DIS mg/L 67 67 119 1870 1236 1350 1640


MAGNESIUM (MG) TOT mg/L 2 2 1760 1810 1785 1760 NA
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TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


UNITS 1&2 STAGE II FLYASH SODIUM (NA) DIS mg/L 67 67 113 654 493 521 505


EVAPORATION POND SODIUM (NA) TOT mg/L 2 2 574 600 587 574 NA


STEP SUMP POTASSIUM (K) DIS mg/L 47 47 7 18 12.3 13 12


(continued) POTASSIUM (K) TOT mg/L 2 2 14.7 16 15.4 14.7 NA


TOTAL ALKALINITY AS CACO3 mg/L 47 47 319 668 546 586 660


Sample Period: January 1984 to August 2015 ALKALINITY AS NAOH mg/L 1 1 264 264 264 264 NA


TOTAL ACIDITY AS CACO3 mg/L 5 3 <1 1 0.4 0 NA


Designed seepage from STEP Main Dam BICARBONATE (HCO3) mg/L 47 47 390 815 664 716 805


CARBONATE AS CO3 mg/L 41 14 <4 5 1.78 1 <4


SULFATE (SO4) mg/L 67 67 1420 10900 6518 7220 NA


CHLORIDE (CL) mg/L 67 67 8 289 104 116 141


FLUORIDE (F) mg/L 22 22 0.17 1.3 0.413 0.33 NA


BROMIDE (BR) mg/L 14 8 <1.9 20 8.05 3 2.4


NITRATE + NITRITE AS N mg/L 20 17 <0.05 6.9 3.44 3.99 NA


ORTHOPHOSPHATE (PO4-P) mg/L 6 3 <0.01 0.06 0.018 0.01 NA


ALUMINUM (AL) DIS mg/L 8 0 <0.03 <0.1 <0.083 <0.1 NA


ALUMINUM (AL) TOT mg/L 2 0 <0.03 <0.03 <0.03 <0.03 NA


ANTIMONY (SB) DIS mg/L 2 0 <0.003 <0.003 <0.003 <0.003 NA


ANTIMONY (SB) TOT mg/L 2 0 <0.003 <0.003 <0.003 <0.003 NA


ARSENIC (AS) DIS mg/L 2 0 <0.003 <0.003 <0.003 <0.003 NA


ARSENIC (AS) TOT mg/L 2 0 <0.003 <0.003 <0.003 <0.003 NA


BARIUM (BA) DIS mg/L 2 2 0.009 0.01 0.01 0.009 NA


BARIUM (BA) TOT mg/L 2 2 0.01 0.011 0.011 0.01 NA


BORON (B) DIS mg/L 67 67 0.6 36.9 18.7 18.9 31.2


BORON (B) TOT mg/L 2 2 31.2 32 31.6 31.2 NA


CADMIUM (CD) DIS mg/L 8 5 <0.001 0.005 0.002 0.002 NA


CADMIUM (CD) TOT mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA


CHROMIUM (CR) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA


CHROMIUM (CR) TOT mg/L 2 0 <0.001 <0.01 <0.006 <0.001 NA


COPPER (CU) DIS mg/L 8 2 <0.001 0.017 0.01 0.01 NA


COPPER (CU) TOT mg/L 2 2 0.002 0.017 0.01 0.002 NA


IRON (FE) DIS mg/L 22 8 <0.05 0.23 0.054 0.03 NA


IRON (FE) TOT mg/L 2 1 <0.05 0.1 0.075 0.05 NA


LEAD (PB) DIS mg/L 8 3 <0.001 0.02 0.009 0.01 NA


LEAD (PB) TOT mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA


MANGANESE (MN) DIS mg/L 22 6 <0.01 0.21 0.039 0.02 NA


MANGANESE (MN) TOT mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA


MERCURY (HG) DIS mg/L 9 0 <0.001 <0.001 <0.001 <0.001 NA


MERCURY (HG) TOT mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA


MOLYBDENUM (MO) DIS mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA


MOLYBDENUM (MO) TOT mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA


NICKEL (NI) DIS mg/L 8 2 <0.02 0.03 0.028 0.03 NA


NICKEL (NI) TOT mg/L 2 2 <0.02 0.02 0.02 0.02 NA
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


UNITS 1&2 STAGE II FLYASH SELENIUM (SE) DIS mg/L 67 47 <0.002 0.024 0.009 0.007 NA


EVAPORATION POND SELENIUM (SE) TOT mg/L 2 2 0.002 0.007 0.005 0.002 <0.005


STEP SUMP (continued) VANADIUM (V) DIS mg/L 6 0 <0.1 <0.1 <0.1 <0.1 NA


Sample Period: January 1984 to August 2015 ZINC (ZN) DIS mg/L 22 17 <0.01 0.88 0.107 0.03 NA


Designed seepage from STEP Main Dam ZINC (ZN) TOT mg/L 2 2 0.02 0.05 0.035 0.02 NA


5/15/2015


EVAPORATION POND PH s.u. 7 7 4.8 7.9 6.7 6.6 6.3


CELL A SC (UMHOS/CM AT 25 C) umhos/cm 7 7 11100 65200 33414 17200 60800


TDS (MEASURED AT 180 C) 180
o
 C 7 7 12800 209000 64657 23300 73900


Sample Period: May 1996 to May 2015 TOTAL HARDNESS AS CACO3 mg/L 2 2 142000 144000 143000 142000 14200


CALCIUM (CA) DIS mg/L 7 7 439 556 490 474 512


Orignally received decant water from the SOEP MAGNESIUM (MG) DIS mg/L 7 7 2150 34700 13594 3240 34200


Received Scrubber slurry from Units 1&2 AB SODIUM (NA) DIS mg/L 7 7 670 9550 3730 1030 8750


Pond.  Formerly received runoff water from POTASSIUM (K) DIS mg/L 4 4 37 375 226 190 301


the evaporation pad. No longer recieves process TOTAL ALKALINITY AS CACO3 mg/L 3 3 46 338 195 201 338


water or scrubber slurry BICARBONATE (HCO3) mg/L 4 4 35 412 187 56 412


Formerly received water from SOEP capture wells CARBONATE AS CO3 mg/L 4 0 <1 <4 <3.25 <4 <4


Water from direct precipitation SULFATE (SO4) mg/L 7 7 10900 155000 59543 15000 14300


CHLORIDE (CL) mg/L 7 7 209 3100 1206 293 2780


FLUORIDE (F) mg/L 1 1 1.9 1.9 1.9 1.9 NA


BROMIDE (BR) mg/L 3 2 <50 746 509 730 746


NITRATE + NITRITE AS N mg/L 2 2 7.29 37.8 22.5 7.29 NA


NITRITE (NO2-N) mg/L 1 1 1.9 1.9 1.9 1.9 NA


ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.379 0.379 0.379 0.379 NA


PHOSPHORUS (P) TOT mg/L 1 0 <0.2 <0.2 <0.2 <0.2 NA


ALUMINUM (AL) TOT mg/L 1 1 0.8 0.8 0.8 0.8 NA


ANTIMONY (SB) TOT mg/L 1 1 0.007 0.007 0.007 0.007 NA


ARSENIC (AS) TOT mg/L 1 1 0.012 0.012 0.012 0.012 NA


BARIUM (BA) TOT mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA


BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


BORON (B) DIS mg/L 6 6 55.3 599 211 69.6 599


BORON (B) TOT mg/L 1 1 642 642 642 642 NA


CADMIUM (CD) TOT mg/L 1 1 0.196 0.196 0.196 0.196 NA


CHLORINE (CL) TOT mg/L 1 1 0.6 0.6 0.6 0.6 NA


CHROMIUM (CR+6) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR+3) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA


CHROMIUM (CR) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA


COBALT (CO) TOT mg/L 1 1 0.638 0.638 0.638 0.638 NA


COPPER (CU) TOT mg/L 1 1 0.332 0.332 0.332 0.332 NA


IRON (FE) TOT mg/L 1 1 0.9 0.9 0.9 0.9 NA


MANGANESE (MN) TOT mg/L 1 1 454 454 454 454 NA


MERCURY (HG) DIS mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


EVAPORATION POND MERCURY (HG) TOT mg/L 1 1 0.001 0.001 0.001 0.001 NA


CELL A MOLYBDENUM (MO) TOT mg/L 1 1 0.71 0.71 0.71 0.71 NA


(continued) NICKEL (NI) TOT mg/L 1 1 2.73 2.73 2.73 2.73 NA


SELENIUM (SE) DIS mg/L 6 6 0.096 0.453 0.193 0.117 0.24


Sample Period: May 1996 to May 2015 SELENIUM (SE) TOT mg/L 1 1 0.892 0.892 0.892 0.892 NA


SILVER (AG) TOT mg/L 1 0 <0.002 <0.002 <0.002 <0.002 NA


Orignally received decant water from the SOEP THALLIUM (TL) DIS mg/L 1 1 0.096 0.096 0.096 0.096 NA


Received Scrubber slurry from Units 1&2 AB THALLIUM (TL) TOT mg/L 1 1 0.011 0.011 0.011 0.011 NA


Pond.  Formerly received runoff water from VANADIUM (V) TOT mg/L 1 1 0.03 0.03 0.03 0.03 NA


the evaporation pad. No longer recieves process ZINC (ZN) TOT mg/L 1 1 2.7 2.7 2.7 2.7 NA


water or scrubber slurry BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


Formerly received water from SOEP capture wells ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250 NA


Water from direct precipitation ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


TOTAL XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


M-P XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


O-XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


METHYL ETHYL KETONE VOC mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA


METHYL TERT-BUTYL ETHER VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


TOLUENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA


HEXACHLOROBENZENE mg/L 1 0 0.01 0.01 0.01 0.01 NA


DIESEL RANGE ORGANICS mg/L 1 1 1.9 1.9 1.9 1.9 NA


C9-C10 AROMATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA


C9 TO C12 ALIPHATICS mg/L 1 1 0.018 0.018 0.018 0.018 NA


OIL & GREASE mg/L 1 1 10 10 10 10 NA


PURGEABLE HYDROCARBONS TOT mg/L 1 1 0.035 0.035 0.035 0.035 NA


TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 1 2.5 2.5 2.5 2.5 NA


TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 0 <309 <309 <309 <309 NA


CYANIDE (CN) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA


C5-C8 ALIPHATICS mg/L 1 1 0.025 0.025 0.025 0.025 NA


5/18/2015


1&2 STAGE II FAEP-D PH s.u. 2 2 4.9 5.4 5.15 4.9 5.4


SC (UMHOS/CM AT 25 C) umhos/cm 2 2 30800 34300 32550 30800 30800


Sample Period: July 2012 to May 2015 TDS (MEASURED AT 180 C) 180
o
 C 2 2 28800 60100 44450 28800 28800


TOTAL HARDNESS AS CACO3 mg/L 2 2 36800 37800 37300 36800 36800


Formerly received decant water from Old Clearwell CALCIUM (CA) DIS mg/L 2 2 513 514 514 513 513


Recieved water from STEP capture well 2019D MAGNESIUM (MG) DIS mg/L 2 2 8620 8860 8740 8620 8620


Water from direct precipitation SODIUM (NA) DIS mg/L 2 2 2370 2460 2415 2370 2370


POTASSIUM (K) DIS mg/L 2 2 90 97 93.5 90 90


TOTAL ALKALINITY AS CACO3 mg/L 2 0 <4 <4 <4 <4 <4


BICARBONATE (HCO3) mg/L 2 0 <4 <4 <4 <4 <4


CARBONATE AS CO3 mg/L 2 0 <4 <4 <4 <4 <4
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


1&2 STAGE II FAEP-D SULFATE (SO4) mg/L 2 2 37600 43400 40500 37600 37600


(continued) CHLORIDE (CL) mg/L 2 2 920 973 947 920 973


Sample Period: July 2012 to May 2015 FLUORIDE (F) mg/L 1 1 1.4 1.4 1.4 1.4 1.4


BROMIDE (BR) mg/L 2 2 263 530 397 263 530


Formerly received decant water from Old Clearwell NITRATE + NITRITE AS N mg/L 1 1 29.5 29.5 29.5 29.5


Recieved water from STEP capture well 2019D NITRITE (NO2-N) mg/L 1 1 0.06 0.06 0.06 0.06


Water from direct precipitation ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.16 0.16 0.16 0.16


PHOSPHORUS (P) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1


ALUMINUM (AL) TOT mg/L 1 1 8.61 8.61 8.61 8.61


ANTIMONY (SB) TOT mg/L 1 1 0.009 0.009 0.009 0.009


ARSENIC (AS) TOT mg/L 1 1 0.005 0.005 0.005 0.005


BARIUM (BA) TOT mg/L 1 1 0.08 0.08 0.08 0.08


BERYLLIUM (BE) TOT mg/L 1 1 0.003 0.003 0.003 0.003


BORON (B) DIS mg/L 1 1 172 172 172 172


BORON (B) TOT mg/L 1 1 203 203 203 203


CADMIUM (CD) TOT mg/L 1 1 0.077 0.077 0.077 0.077


CHLORINE (CL) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1


CHROMIUM (CR+6) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01


CHROMIUM (CR+3) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01


CHROMIUM (CR) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005


COBALT (CO) TOT mg/L 1 1 0.566 0.566 0.566 0.566


COPPER (CU) TOT mg/L 1 1 0.515 0.515 0.515 0.515


IRON (FE) TOT mg/L 1 0 <0.2 <0.2 <0.2 <0.2


MANGANESE (MN) TOT mg/L 1 1 151 151 151 151


MERCURY (HG) TOT mg/L 1 0 <0.0001 <0.0001 <0.0001 <0.0001


MOLYBDENUM (MO) TOT mg/L 1 1 0.121 0.121 0.121 0.121


NICKEL (NI) TOT mg/L 1 1 1.68 1.68 1.68 1.68


SELENIUM (SE) DIS mg/L 1 1 0.416 0.416 0.416 0.416 0.416


SELENIUM (SE) TOT mg/L 1 1 0.413 0.413 0.413 0.413


SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001


THALLIUM (TL) TOT mg/L 1 1 0.007 0.007 0.007 0.007


VANADIUM (V) TOT mg/L 1 1 0.03 0.03 0.03 0.03


ZINC (ZN) TOT mg/L 1 1 1.58 1.58 1.58 1.58


BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001


ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250


ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001


TOTAL XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001


M-P XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001


O-XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001


METHYL ETHYL KETONE VOC mg/L 1 0 <0.02 <0.02 <0.02 <0.02


METHYL TERT-BUTYL ETHER VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001


NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001


TOLUENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001
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NO. OF NO. ABV DATE AND ANALYSES OF  


SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT


TABLE 2 - 3


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION


ADMINSTRATIVE ORDER ON CONSENT


EVAPORATION POND CHEMICAL PROFILES


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


1&2 STAGE II FAEP-D HEXACHLOROBENZENE mg/L 1 0 <0.01 <0.01 <0.01 <0.01


(continued) DIESEL RANGE ORGANICS mg/L 1 1 0.45 0.45 0.45 0.45


Sample Period: July 2012 to May 2015 C9-C10 AROMATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02


C9 TO C12 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02


Formerly received decant water from Old Clearwell OIL & GREASE mg/L 1 0 <1 <1 <1 <1


Recieved water from STEP capture well 2019D PURGEABLE HYDROCARBONS TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02


Water from direct precipitation TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 1 0.79 0.79 0.79 0.79


TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 0 <0.306 <0.306 <0.306 <0.306


CYANIDE (CN) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005


C5-C8 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02


H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 submittal\Tables\Table 2-3_STEP SOEP AOC_Process Water Chem Profiles.xlsx


Hydrometrics, Inc. Page 12 of 12 2/12/2016








 


H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 submittal\Tables\Table 2-4_STEP SOEP AOC_HydraulicPropertiesSoil.docx 2/12/2016 


TABLE 2-4.  SOIL HYDRAULIC PROPERTIES 


TALEN MONTANA, LLC 


COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT 


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


 


Material 


Layer 


Thickness 


cm 


θr θs 
Alpha 


 (cm
-1


) 
n Ksat x10 


 


      cm/sec cm/day l 


Topsoil 20.0 0.0198 0.5153 0.0219 1.3575 1.10E-02 950.4 -2 


Soil 50.0 0 0.4026 0.003 1.3152 7.40E-05 6.3936 -2 


Porcelanite 26.0 0.0157 0.3051 0.0013 1.5428 9.70E-05 8.3808 -2 


Flyash 514.0 0 0.6129 0.0014 1.3458 4.65E-05 4.0176 -2 


 θr –residual water content 


 θs –saturated water content 


 l – pore connectivity parameter 


 alpha, n – empirical parameters in the soil water retention function 


 Ksat – saturated hydraulic conductivity 
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TABLE 2-5.  ROOT WATER UPTAKE PARAMETERS 


TALEN MONTANA, LLC 


COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT 


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


 


P0 -10 cm 


Popt -25 cm 


P2H -200 cm 


P2L -800 cm 


P3 -8000 cm 


r2H 0.5 cm/day 


r2L 0.1 cm/day 


hCritA 8500 cm 


Max Root Depth 70 cm 


Depth of Max Intensity 20 cm 


Pz 1  
 


 P0 – Pressure head below which roots start to extract water from the soil 


 Popt – Pressure head below which roots extract water at the maximum rate 


 P2H – Limiting pressure head below which roots can no longer extract water at the maximum rate, assuming a potential 


transpiration rate of r2H 


 P2L – Limiting pressure head below which roots can no longer extract water at the maximum rate, assuming a potential 


transpiration rate of r2L 


 P3 – Pressure head below which root water uptake ceases 


 r2H – Potential transpiration rate for P2H 


 r2L – Potential transpiration rate for P2L 


 hCritA – Absolute value of the minimum allowed pressure head at the soil surface 


 Max Root Depth – Maximum rooting depth from soil surface 


 Depth of Max Intensity – Depth below soil surface of maximum root density 


 Pz – empirical parameter in root distribution function 


 








TALEN MONTANA, LLC


COLSTRIP STEAM ELECTRIC STATION


ADMINISTRATIVE ORDER ON CONSENT


UNITS 1 AND 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


TABLE 2-6A.  SEEPAGE ESTIMATE FROM PONDS WITH SINGLE COMPOSITE GEOMEMBRANE LINER 


Total 


Capacity 
Area


Total 


Capacity 
Area Head Head


Water Vapor Permeance 


(Perms)
2


Qp Ks Ks Ks a a ts
4


ts R ε I avg
5


**Qd **Qd n
3


**Qcell **Qcell **Qtotal


Waste Water Facility (acre-feet)  (acres)
1


(ft
3
)  (ft


2
)
1


(ft) (m) (grain/ft
2
*hour*inHg) gal/min (ft/yr) (m/s) (cm/s) (in


2
) (m


2
) (ft) (m) (m) -- -- (m


3
/sec) (ft


3
/sec) 2 / 43,055.6 ft


2
(ft


3
/sec) (gpm) (gpm)


Cell A -- -- 25 -- 1,089,000 30 9.15 0.1 0.82 10.3 1.0E-07 1.0E-05 0.155 1.0E-04 10 3.05 0.06 0.216 1.65 6.67E-06 2.36E-04 51 1.19E-02 5 6


Cell E -- -- 36 -- 1,568,160 30 9.15 0.1 1.19 10.3 1.0E-07 1.0E-05 0.155 1.0E-04 10 3.05 0.06 0.216 1.65 6.67E-06 2.36E-04 73 1.72E-02 8 9


Old Clearwell -- -- 10 -- 435,600 30 9.15 0.1 0.33 10.3 1.0E-07 1.0E-05 0.155 1.0E-04 10 3.05 0.06 0.216 1.65 6.67E-06 2.36E-04 20 4.77E-03 2 2


Notes on Pond and/or Seepage Estimate


2
Permeance of RPP liners typically 0.05 to 0.1 perms.


3
Assumes ten 1 cm


2
 diameter defects per 4,000 m


2 
(43,055.6 ft


2
).  Two defects per 4000 cm


2
 is conservative estimate for landfill liner evaluation (Giroud et al. 1994). Conversion factors perms to gpm


4
Assumes 10 feet of low permeability silt/clay beneath each pond liner.  gc1 density gc2 gc3


5
Calculated using equations of Giroud (1997). grains/lb lb/gal inHg/ft H20 hour/min


**Assumes quality of liner contact is good.  Factor Cq = 0.21 7000 8.34 0.88265 0.016666667


Equations for Seepage through Liner Defects: Equations for Seepage by Liquid Permeation through Liner:


volumetric leakage rate per circular defect, m
3
/sec. Giroud et al (1992 and 1997)


volumetric leakage rate per cell (from defects) 


where A = area of pond (ft
2
)


i avg  = average hydraulic gradient (unitless) R = wetted radius beneath defect (m) h = hydraulic head on pond liner (ft) 


h = head above liner (m) K s  = hydraulic conductivity of clay soil beneath liner


ts = thickness of low permeability soil beneath liner (m) Qd = leakage rate per defect Qtotal = total seepage through liner by permeation and defects. 


a = area of defect (1 x 10
-4


m
2
) n = number of defects per cell, assumes 2 defects per 4,000 m


2
 (43,055.6 ft


2
)


b = diameter of defect (0.0113 m) Qcell = leakage rate per lined cell/pond
ε = Giroud parameter (unitless);  from Giroud et al. (1992) C q  = Contact quality factor (0.21 for good) 


Example (STEP Cell A):


A = 25 Acres; 1,089,000 ft
2


h = 30 ft, 9.15 m n=2 a = 0.155 in
2 


(1.0 x 10
-4


 m
2
) Permeance = 0.1(grain/ft


2
*hour*inHg)


Ks = 10.3 ft/yr (1.0 x 10
-7


 m/sec) Cq = 0.21 ts = 10 ft (3.05 m)


Intermediate Head Calcuations: Seepage Through Defects: Seepage by Permeation:


(convert Q cell  to gpm); Total: 


wetted radius beneath defect; intermediate calculation to determine 


average hydraulic gradient for ponds with head > 3m(~10 feet); 


Giroud et al (1992)  


analytical expression for average hydraulic gradient for ponds with 


head >3 m (~10 ft); Giroud et al (1992) 


intermediate term needed to calculate average hydraulic gradient for 


ponds with head > 3 m (~10 feet); Giroud et al (1992) 


Pond Parameters/Dimensions


Years in-


service


Seepage Estimates by Liquid Permeation
2


Seepage Calculations through Defects in Geomembrane Liner 
4


1
For cells A and E, area is based on current wetted perimeter (Dowl, 2015).  Old Clearwell area is assumed to be all area within impoundment berm.  
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TALEN MONTANA, LLC
COLSTRIP STEAM ELECTRIC STATION


ADMINISTRATIVE ORDER ON CONSENT
UNITS 1 AND 2 STAGE I AND II EVAPORATION PONDS SITE REPORT


TABLE 2-6B.  SEEPAGE ESTIMATES FOR PONDS WITH EXISTING DOUBLE GEOMEMBRANE LINER SYSTEM


Total 
Capacity Area


Total 
Capacity Area Head Head


Water Vapor Permeance 
(Perms)2 Qp a a 3Qd 3Qd F qi L k2 β 4h2 h2 Head (h2) 


Waste Water Facility (acre-feet)  (acres)1 (ft3)  (ft2)1 (ft) (m) (grain/ft2*hour*inHg) gal/min (in2) (m2) m3/s ft3/s m-2 m/s m m/s deg. m in (ft)


STEP Cell B -- 15.3 --


666,468 30 9.15 0.1 0.50 0.155 1.0E-04 8.04E-04 2.8E-02 5.0E-04 4.E-07 200 0.1 0.3 1.3E-03 0.05 0.004


STEP Cell D -- 25.0 --
1,089,000 30 9.15 0.1 0.82 0.155 1.0E-04 8.04E-04 2.8E-02 5.0E-04 4.E-07 300 0.1 0.3 1.9E-03 0.08 0.006


Total 
Capacity Area


Total 
Capacity Area


5Head 
max (h2) 


5Head 
max (h2) 


Water Vapor  Permeance 
(Perms)2 Qp Ks Ks a5 7ts 7ts I avg **Qd **Qd n5 **Qcell **Qcell **Qtotal 


Waste Water Facility (acre-feet)  (acres)1 (ft3)  (ft2)1 (ft) (m) (grain/ft2*hour*inHg) gal/min (ft/yr) (m/s) (m2) (ft) (m) -- (m3/sec) (ft3/sec) 2 / 43,055.6 ft2 (ft3/sec) (gpm) (gpm)


STEP Cell B -- 15.3 --
666,468 0.03 9.1E-03


0.1
5.0E-04 10.344 1.0E-07 1.0E-04 10 3.05 1.0 4.42E-08 1.56E-06 31 4.84E-05 2.2E-02 0.02


STEP Cell D -- 25.0 --
1,089,000 0.03 9.1E-03


0.1
8.2E-04 10.344 1.0E-07 1.0E-04 10 3.05 1.0 4.42E-08 1.56E-06 51 7.90E-05 0.04 0.04


Notes on Pond and/or Seepage Estimate n, assumes 2  defects/43055.6 sf


2Permeance of RPP liners typically 0.05 to 0.1 perms. Conservative value of 0.1 perms assigned to calculation. 
3Calculated using Bernoulli's equation for free flow through orifice.  Most conservative flow assumption for upper liner layer. Giroud et al. (1997) Conversion factors 
4Calculated using equations of Giroud et al. (1997) for adjusted head on secondary liner. gc1 density gc2 gc3
5Head max not equal to H2; instead, max thickness of leachate collection layer is used.  grains/lb lb/gal inHg/ft H20 hour/min
6Assumes two 1 cm2 diameter defects per 4,000 m2 (43,055.6 ft2).  Two defects per 4000 cm2 is conservative estimate for landfill liner evaluation (Giroud et al. 1994). 7000 8.34 0.88265 0.0167
7Assumes 10 feet of soil beneath each pond liner.  
**Assumes quality of liner contact is good for all estimates.  Factor Cq =1.15
Equations for Seepage through Liner Defects: Calculation of Seepage Liquid Permeation through Liner:


Seepage through single circular liner defect, Giroud (1997)


Total seepage through all pond defects  


where: 


Qd = leakage rate per defect (applies to both primary and secondary liners) Qcell = leakage rate per lined cell/pond


qi = unit rate of seepage through defects n = number of defects per cell, assumes 2 defects per 4,000 m 2  (43,055.6 ft 2 ) Qp = seepage by permeation (gpm)


i avg  = average hydraulic gradient (unitless).  i avg  = one, where head on liner is less than thickness of underlying clay layer. A =Area of cell or pond (ft2)


L = horizontal projection of length of liner system in direction of slope (m) h = head above liner (m), refers to either primary liner in Bernoulli's equation and secondary liner in Giroud's equation h=head on liner (ft) 
K 2  = hydraulic conductivity of between liner leachate collection system ts = thickness of low permeability soil beneath liner (m)
β = slope angle of the liner system (assumed to be 1 degree) a = area of defect (m 2 )
F = frequency of liner defects (2/4,000 m 2 = 0.0005/m 2 ) C q  = Contact quality factor (assumed to be 1.15  for poor contact) Qtotal = total seepage through cell by permeation and defects. 


K s  = hydraulic conductivity of clay soil beneath liner
Example (for STEP Cell B):
A = 15.3 Acres; 666,468 ft 2 h = 30 ft, 9.15 m na = 0.155 in 2 (1.0 x 10 -4  m 2 ) Permeance = 0.1(grain/ft 2 *hour*inHg)
Ks = 10.3 ft/yr (1.0x10 -7 m/sec, 1x10 -5 cm/sec) Cq = 1.15 ts = 10 ft (3.05 m)
K2 = 0.1 m/s L= 200 m  i avg  = 1


Calculate Head on Lower Liner 
Calculate Seepage Through Defects in Lower Liner 


(convert Q cell  to gpm);


* use 0.03 instead of calculated h 2 value.  


g = gravitational acceleration (9.81 m/s2)


Pond Parameters/Dimensions
Seepage Estimates by Liquid Permeation 
through primary liner Seepage Calculations through Defects in Primary Liner.  Preliminary calculations to evaluate head on secondary liner.  


Pond Parameters/Dimensions
Seepage Estimates by Liquid Permeation 
through secondary liner Seepage Calculations through Defects in Secondary Liner. Final Seepage calculations for double-lined ponds.  


1For all cells, area is assumed to be all area within impoundment berm.  


Free flow through orifice (Bernoulli's 
Equation) analytical expression for average hydraulic gradient for ponds with head ≤ 3 m 


(~10 ft); Giroud et al (1997) 


unit rate of leachate migration through primary liner defect


Adjusted head on secondary liner, Giroud et al. (1997)


1 0.1
.


* ∗ . ∗ . ∗ .


∗


1.15 ∗ 1 ∗ 1 4 . ∗ 9.1 10 . *(1.0   0.74 / sec 4.42 10 . 1.56 6


∗ 1.56 *2
, 	


*666,468 2 4.84 10


4.84 10 * 	
	


* . 	 = 0.02 gpm
0.02 5	 10 4	 . gpm


0.6*a 2


∗
2


∗


0.6*a 2 = 0.6*0.0001 2 ∗ 9.81 ∗ 9.15 	= 8.04 x 10‐4 m3/s


∗ =  . ∗ 8.04	 	10 m3/s = 4x 10‐7 m/s


∗ =4 x 10−7 m/s ∗ 	
∗ . ∗ .


= 0.004m*


0.1 / 2 ∗ ∗ 7000 8.34 ∗ 0.88265
2


∗ 0.0167 ∗ 666,468 2 ∗ 0.03 5	 	10 4	


0.12 / 2 ∗ ∗ 7000 8.34


∗ 0.88265
2


∗ 0.0167 ∗ 2 ∗
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TABLE 2-7.  AQUIFER TEST RESULTS FOR WELLS BENEATH STEP 


TALEN MONTANA, LLC 


COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT 


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


 


 


Well 


ID


Test Date Test Type Test 


Duration 


(min.)


Pumping 


Rate 


(gpm)


Analytical Solution Transmissivity 


(ft
2
/day)


Hydraulic 


Conductivity 


(ft/day)


Saturated 


Thickness 


(ft)


921A 8/22/2000 Pumping Test 494 4 Hantush-Jacob Unconfined 8.1 0.6 14.0


8/22/2000 Pumping Test 494 4 Cooper-Jacob Confined 19.1 1.4 14.0


922A Pumping Test 490 0.5 Hantush-Jacob Unconfined 847 60.5 14.0


Pumping Test 235 0.5 Theis Confined 1223 87.4 14.0


958D 10/22/2004 Slug In 19 NA Bouwer-Rice Confined 14.6 0.5 27.0


923A 8/23/2000 Pumping Test 195 3.8 Theis Recovery Confined 24.6 1.7 14.5


8/23/2000 Pumping Test 195 3.8 Hantush-Jacob Unconfined 21.6 1.5 14.5


2018D 8/5/2011 Pumping 100 1 Cooper-Jacob  (Confined) 1.40 0.20 7


2019D 12/1/2011 Slug In 12 N/A Bouwer-Rice (Confined) 20.7 2.3 9


2019D 12/1/2011 Slug Out 12 N/A Bouwer-Rice (Confined) 20.7 2.3 9


955D 10/21/2004 Slug Out 10 NA Bouwer-Rice Confined 18.1 1.0 19


10/21/2004 Slug In 16 NA Bouwer-Rice Confined 22.0 1.2 19


956D 10/21/2004 Slug In 90 NA Bouwer-Rice Confined 3.7 0.4 10
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TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION 
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Date Area Estimated Amount Loss 


Gallons 


Action Fate of Released Material Report  


February 15, 1989 Liner tear in STEP Cell A None, prior to service A six inch seam failure and a four-inch long seam failure were discovered.  


Failures were apparently a combination of installation problems, cold weather 


conditions, and insufficient compensation.  The liner was inspected and repairs 


and additional compensation recommended.  Pond liner failures repaired by May 


1989.  


Liner repaired before pond put 


in service  


None found 


November 1997 STEP Cell A Liner Failure Volume lost unknown but 


considered to be a significant 


amount 


Liner was removed and replaced. Seepage to soil beneath Cell A  56 


December 1998, 2000 Future STEP Cell D area Unknown MPC identified seepage into future Cell D area through the overflow weirbox.  In 


both cases the source of the seepage was identified and repaired. 


Seepage to soil beneath Cell D 


area 


56 


October 11, 1999 STEP Cell D outlet Uncertain Liner weld failure.  Weld repaired.  Existing capture well located downgradient. (seeped) about 75 feet from 


outlet structure. 


6/2/2005 email from T. 


Ring DEQ (2/15/16 


email from GC) 


March 13, 2000 Flyash slurry (pipeline near 


overpass) 


4,000 gallons Leaking pipe gasket resulted in loss of slurry from pipeline.   200 gallons recovered, and 20 


cy of saturated soil removed. 


6/2/2005 email from T. 


Ring DEQ (2/15/16 


email from GC) 


March 29, 2000 Units 1 & 2 Slurry Pipeline leak 


under the Power Road overpass. 


122,500 gallons were spilled; an 


estimated 9,000 gallons entered the 


Creek.  


Spill cleaned up and pipeline repaired.  55 


February 6, 2002 Loose flange near isolation valve  Resulted in a loss of approximately 


1000 gallons of return water from 


the STEP 


Dammed up spill area and pumped water to drain pond.  Recovered an estimated 


50-75% of water.  Approximately 8 cubic yards of soil contacted by scrubber 


slurry was removed and disposed. 


Seepage to alluvium of East 


Fork Armells Creek. 


Letter from Mike 


Holzwarth to Tom Ring 


(MDEQ), dated July 22, 


2002.    


June 13, 2002 Overflow of North 1 AD Pipeline 


Drain Pond 


Unknown Valve left open.  PPLM contained and recovered water on the ground surface.  


Water was pumped from the pond to lower the water levels.  A shallow trench was 


excavated in the low area where the water had accumulated.  Water was pumped 


from this trench to the drain pond.  Five shallow, small diameter, monitoring 


points (SPS, SPN, SP3, SP4, and SP5) were installed to evaluate and monitor 


quality in the area.   Montana Bureau of Mines and Geology wells P11 and P12, 


installed in deeper alluvium, and located on either side of the drain pond were also 


monitored. 


Possible seepage to alluvium 


of East Fork Armells Creek 


Letter from Mike 


Holzwarth to Tom Ring 


(MDEQ), dated 


September 5, 2002.  


Follow up letter from 


Tom Ring to Mike 


Holzwarth dated 


October 11, 2002. 


February 1, 2006 North side of the embankment 


between STEP Cell E and future 


Cell C. 


An estimated 5 gpm of water An estimated 5 gpm of water was observed flowing from what appeared to be a 


gopher hole on the north side of the embankment between STEP Cell E and future 


Cell C.  Water levels were lowered in Cell E and the liner inspected.  A small hole 


was detected and was repaired.   


Seepage to soil beneath Cell 


E; seepage to soil outside of 


Cell E in Cell C area 


82 


December 21, 2006 A tear was discovered in STEP 


Cell A 


Minimal The cell was essentially full of flyash at the time of the discovered tear and had not 


been active for several years.  About one to two feet of water were present on the 


solids in the vicinity of the tear.  The tear extended from about two feet above the 


water and extended about one foot below the water surface.  Soil below the liner 


was examined and was not saturated indicating the amount of water lost was 


probably minimal. 


Seepage to soil beneath Cell A 87 


October 16, 2007 Behind the STEP Old Clearwell 


liner 


The volume of water lost was 


unknown.   


Water was observed behind the STEP Old Clearwell liner during installation of 


compensation ridges.   Leakage was believed to be caused after the pump barge 


came in contact with the liner.  Piping was installed behind the liner so water 


could be pumped.  Repair of the liner was completed in June 14, 2008.  In 


addition, well 955D was converted to a capture well.  Capture well 955D was 


abandoned prior to construction of STEP Cell D.  Capture well 2019D was 


installed after Cell D was installed to continue groundwater capture in the area. 


Seepage to soil beneath Old 


Clearwell 


Oct 18, 2007 Work Plan 


Stage II Evaporation 


Pond (STEP) Clearwell 


Area 
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January 06, 2009 Capture well 932D - East of 


STEP Main Dam 


An estimated 2000 gallons of 


captured groundwater were spilled 


with less than 1000 gallons flowing 


off site.   


A spill from the manhole at capture well 932D was discovered.  The cause of the 


spill was a broken pipe possibly resulting from freeze up of piping in the manhole.  


Pipes were repaired, insulation was applied to the manhole, and heat tracing was 


added to piping. 


Seepage to soil near 932D, 


east of STEP Main Dam 


103 


May 5, 2009 Dike between STEP Cell E and 


future Cell C.  This occurrence 


was at the same location as the 


February 1, 2006 event listed 


above. 


Estimated at 10 gallons when 


discovered and contained.  Flow at 


less than one gpm. 


PPL contained water at the toe of the dike and pumped it into Cell E.  Water 


transfer from Cell E was started immediately to lower the water level to allow an 


inspection of the upper liner for possible leaks.  A small cut was identified in the 


liner and was repaired.  No impacts to groundwater were observed from this event. 


Water captured and returned 


to Cell E 


Email from Gordon 


Criswell to Tom Ring, 


MDEQ (May 11, 2009).  


Update following repair 


emailed on May 18, 


2009 


July 24, 2012 STEP return line high point valve 


vault 


Unknown Process water was discovered flowing out of the STEP return line high point valve 


vault. The system was immediately shut down.  Valves replaced. 


Seepage to soil near STEP 


return line high point valve. 


130 


September 19, 2013 Units 1&2 Paste Plant Clearwater 


Pump Building 


100 gpm Line drain was opened after supply valve was closed. Water seeped into ground Spill Response Data 


Sheet 


July 6, 2014 Failed vent on Units 1&2 Paste 


Plant Pipeline located between 


Step Cells D and E 


Less than 1,000 gallons of slurry Slurry was released from a failed vent on Units 1&2 Paste Plant pipeline 


located between STEP Cells D and E.    The valve was isolated and 


repaired.  


Water infiltrated into 


ground 


150 


July 30, 2014 Pond water return line near the 


STEP Clearwell Pump house 


1000 gallons Water was released when a motor grader blade contacted and severed the 


buried pond return water line near the STEP Clearwell Pump house.  The 


line was out of service at the time and water gravity drained from the break.  


The line was repaired. 


 


The impacted soil was 


removed and placed into 


Cell A of the STEP   


150 
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 DATE INVESTIGATION/REPORT SCOPE FINDINGS/RESULTS 


1 December 1975 


Revised 


May 1976 


Colstrip Project Montana 


Evaporation Pond Design Report, 


Bechtel Power Corporation 


The report presented design criteria, results of 


stability, settlement, and seepage analysis and 


drain design.  Diversion structures and 


emergency spillway were described. 


Groundwater and seepage analysis, 


permeability testing, site geology, and 


groundwater monitoring was detailed.  


Construction methods and recommendations 


were included. 


Siting of the existing Stage I dam was recommended at its current location.  The pond was 


designed to store 10 years of flyash from Units 1 and 2, plus a flood reserve.  An emergency 


spillway was designed to prevent the main dam from being overtopped in the event of 


excessive precipitation.  A system of surface water diversion structures were designed to route 


storms less than a 100-year magnitude around the pond.  Basic dam features included a 


maximum dam crest elevation of 3308 feet, maximum pool of 3300 feet, and maximum dam 


height of 3300 feet.  Shale, siltstone, sandstone, and two coal seams exist.  The Rosebud Coal 


seam is above an elevation of 3300 feet and is burned in areas around the proposed pond.  


Beds dip at less than 2 degrees to the southeast.  The McKay Coal occurs between 3240 and 


3280 feet but is absent within the Stage I pond. Three major drainages flow toward the pond 


with a total drainage area of 499 acres contributing.  An additional 77 acres of smaller 


channels drain toward the pond.  Flow in these drainages was diverted around the pond.  


Chimney drains were designed to intercept seepage through the dam and direct it to a 


horizontal drainage blanket and then to a toe drain.  Groundwater water under the Stage I pond 


flowed north with the potentiometric surface ranging from 3260 to 3210 feet.  Seepage was 


estimated using an effective permeability of 100 feet per year based on extensive testing.  


Testing indicated permeabilities decreased substantially with depth.  Seepage was calculated 


for an unlined pond as a flux to through a 100 foot section of strata downgradient of the SOEP 


at 130 gpm.  Seepage calculations assuming various lining scenarios including a partial liner 


on the pond bottom reduced the total estimated flux to between 85 and 115 gpm. 


2 June 1978 Characteristics and Potential Impact of 


Wastewaters from a Coal-Fired Power Plant 


at Colstrip, Montana, Westech 


Evaluation of potential impacts from process 


water associated with the Colstrip SES 


including the Stage I Evaporation Pond. 


Stage I Flyash pond area monitoring wells showed no impacts at the time of the reporting. 


Pumping tests conducted on three wells in the SOEP area in the McKay and Sub-McKay 


resulted in calculated transmissivity of 90 to 250 gpd/ft.  Based on the seepage rates calculated 


at the time, impacts to streams, ponds or groundwater would not be anticipated except in the 


near vicinity of the ponds.  Mitigation of impacts to groundwater near the pond could be 


accomplished using several techniques, the most suitable of which appears to be a well system.  


The waste ponds were designed to minimize seepage and environmental impacts.  Concluded 


that current wastewater handling and containment provide excellent protection to the water 


quality of the hydrologic systems in the Colstrip Area. 


3 December 1979 Colstrip Project Montana Second Stage 


Evaporation Pond Design Report, Bechtel 


Power Corporation 


Report provided design and recommendations 


for the construction of the STEP. 


The proposed dam would be about 3000 feet downstream of the Stage I Dam and would 


provide 4730 acre-feet of storage at a maximum pool of 3270 feet elevation.  The design 


would include an emergency spillway, run-on control, resulting in a maximum flood pool 


elevation of 3274.6 with the crest of the dam constructed at 3278 feet elevation.  Bedrock at 


the site consists of alternating shale, siltstone, and sandstones of the Tongue River Member of 


the Fort Union Formation.  Foundation treatment provisions were included.  Overburden 


includes 20-30 feet of alluvium in the stream channel and from one-half to five feet of topsoil 


on the slopes.  Three borrow areas were identified within two miles of the dam site which 


contain both core type and shell type materials.  Total seepage from the pond was initially 


calculated at 170 gpm.  Additional calculations assuming partial lining resulted in estimated 


seepage of 110 gpm.  It was noted that higher flow would occur if fractures were encountered.  


Multiple seepage reduction alternatives were discussed.  Recommendations in this report were 


for blanketing the north side of the dam and abutment, grouting along the dam axis, 


construction of seepage interception system and construction of additional monitoring wells. 


4 April 15, 1980  Evaluation of Data From the Montana Power 


Company Process Pond Monitoring System at 


Colstrip, Montana Hydrometrics, Inc.   


Report on groundwater quality data collected 


by Hydrometrics in 1979 


Report summarizes findings of data collected in 1979.  Wells EAP-119, EAP-121, EAP-208 


are indicated as showing increases in chemical concentrations and were attributed to pond 


seepage.  Also noted that ponds are doing a good job of containing effluent. 
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 DATE INVESTIGATION/REPORT SCOPE FINDINGS/RESULTS 


5 February 1981 Evaluation of 1980 Monitoring Data From the 


Montana Power Company Process Pond 


Monitoring System at Colstrip, Montana,  


Hydrometrics, Inc.  


1980 Annual Water Resources Report Groundwater from wells EAP-119 and EAP-121 influenced by seepage from SOEP.  


However, water levels decreased at well EAP-210 suggesting lack of pond influence. 


6 July 17, 1981 Hydrologic Assessment of East Fork Armells 


Creek, Hydrometrics, Inc. 


Evaluation  of water resources north of 


Colstrip along East Fork Armells Creek  


A limited hydrologic balance for Ease Fork Armells Creek was developed.  Conclusions of the 


investigation were that more water was flowing through the drainage following development 


of the Colstrip SES.  Contributions to the area included Colstrip wastewater effluent, local 


urban irrigation, surge pond, Plant Site ponds and the Stage I Evaporation pond.  Estimates of 


pond seepage from the Stage I pond were 40 to 80 gpm but it was estimated that all but about 


15 gpm were captured by engineered interception systems.  Seepage from the surge pond was 


estimated between 60 and 100 gpm.  Effluent from the Colstrip Wastewater Treatment Plant 


averaged around 120 gpm, with peaks as high as 220 gpm.  Irrigation system designs 


downstream of Colstrip had resulted in water logging problems.  Inputs from SOEP unlikely at 


this point due to long travel times required for water to reach East Fork Armells Creek. 


7 February 17, 1982 Evaluation of 1981 Monitoring Data From the 


Montana Power Company Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Increases in concentrations of dissolved solids at wellsEAP-119 and EAP-121 suggest seepage 


affects from SOEP.  Impacts in wells close to ponds with little evidence of rapid migration. 


8 February 2, 1983 Evaluation of 1982 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Water quality improved at well EAP-211.  Water levels at wells were relatively consistent. 


9 April 30,1984 Evaluation of 1983 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Water from well EAP-211 showed an increase in SC.  Sulfate concentrations remained similar 


to, or slightly lower than the period of record.  Wells peripheral to the SOEP showed slight to 


significant water level increases between fall 1982 and fall 1983.  Forced evaporation 


sprinklers near well EAP-208 may have contributed to some of the increased water levels at 


this well. 


10 1984 Water Level Addendum  Evaluation of 1983 


Data for the Montana Power Company 


Process Pond Monitoring System at Colstrip, 


MT Hydrometrics, Inc. 


Addendum to 1983 Annual Report Data only report with historical water level data for wells on the Plant site and SOEP areas. 


11 May 2, 1984 Summary of Water Quality Data Units 1&2 


Process Ponds Monitoring System Colstrip, 


Montana Hydrometrics, Inc. 


This report is basically a compilation of 


monitoring data from the onset of the program 


through the issuance of the report.  Water 


quality graphs and hydrographs are included. 


Wells EAP-119, EAP-210 (slight increase) and EAP-208 showed an upward trend of SC and 


Sulfate concentrations.  Graphs indicated groundwater chemistry at EAP-121, EAP-211, EAP-


205, EAP-400, EAP-411, EAP-412, and EAP-413 had remained relatively consistent except 


for some fluctuation in concentrations observed early in the monitoring program. 


 


 


 


 


12 January 1985 Assessment of Alternative for Disposal of 


Dried Ash from Colstrip Power Generation 


Units 1 and 2. Hydrometrics, Inc. 


Investigation of potential environmental 


consequences of flyash disposal in on land 


mined by Western Energy in areas A and D or 


into a landfill in the proposed Stage II landfill 


area. 


Chemical analysis showed the dried scrubber sludge to be comprised of flyash, gypsum and 


minor amounts of hematite, magnetite, and mullite.  A treatment to “fix” the ash by adding 


lime was evaluated.  Disposal sites at Western Energy Areas 1 and D and at the Stage II 


landfill area were evaluated.  Methods evaluated included Vee-notch between spoil ridges, dry 


pit bottoms, wet pit bottoms, and layer above the anticipated post-mining water table.  A 


comparison analysis of each method was completed with advantages and disadvantages of 


each approach presented. 
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13 February 1985 Study of Alternative Ash Disposal Methods 


For Colstrip Units No. 1 and No. 2, The 


Montana Power Company. 


Report presented results and 


recommendations of a study of alternative ash 


disposal. 


Wet and dry disposal alternatives were identified.  The wet method deposits slurry into a pond 


and the dry method utilizes mechanical means to dry the ash prior to disposal.  Operational, 


environmental, regulatory, and cost aspects were evaluated for seven different alternatives.  


All dry ash disposal alternatives were considered cost prohibitive.  Wet disposal was 


recommended 


14 April 25, 1985 Evaluation of 1984 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Wells EAP-119, 121, 124, EAP-205 and 210 have seen water quality changes probably from 


SOEP. 


15 July 1985 Report of Soil Survey Colstrip Units 1 and 2 


2
nd


 Stage Evaporation Pond Colstrip, 


Montana.  Northern Engineering and Testing, 


Inc.  


Investigation of subsurface conditions and 


engineering properties of the subsoil for 


assistance in identifying potential liner 


material for the STEP. 


Thirty-one test borings were drilled from 9.4 to 12 feet within the study area.  Field and 


laboratory testing was conducted.  Laboratory analysis included grain size analysis, Atterberg 


limits, moisture natural density, and permeability.  Clay, silt, and sand were encountered as 


well as Fort Union bedrock units.  Groundwater was not encountered at the time of drilling.  


16 November 26, 1985 Preliminary Design of a Groundwater 


Interception System for the Stage II Ash 


Disposal Pond. Hydrometrics, Inc. 


Field testing to obtain data for preliminary 


design of groundwater capture systems for the 


STEP. Drill and construct observation wells. 


Conduct pump testing.  Model aquifer 


response to pumping from simulated wells. 


Develop preliminary engineering design for 


an interception system. Present results in a 


report. 


Seepage calculations indicated that liners with permeability less than 10-7 cm/sec would be 


necessary to control seepage from the cells.  Results of drilling and testing three wells.  


Transmissivity calculated from pumping tests ranged from 17 to 283 gpd/ft reflecting local 


heterogeneities in the formation.  Modeling conducted based on the pumping test results 


suggested well spacings of 50 to 200 feet, although greater spacing may be affective in some 


settings.  Concluded that groundwater containment through a series of capture wells would be 


effective.  A design, recommended operation, and monitoring methodology were included.  


Recommended private well monitoring. 


17 June 25, 1986 Evaluation of 1985 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Sampling began and PBR Flume, North Flume and South Flume along East Fork Armells 


Creek.  Wells EAP-205 and 211 showing possible seepage influence form SOEP.  Changes 


observed at EAP-205 may also be related to sprinklers.  Well 353D had a failed packer and 


was abandoned.  Well 353T was installed. 


18 September 9, 1985 Assessment of the Influence of the Units 1 


and 2 Proposed Stage II Evaporation Pond on 


Groundwater Resources near Colstrip, MT 


A study of existing conditions and evaluation 


of hydrogeology for the proposed STEP.  


Investigation addressed seepage, potential 


control measures, and monitoring 


recommendations. 


Proposed STEP downstream of SOEP.  Strata dip at less than 2 degrees towards the southeast.  


Water is primarily present in sub-McKay strata.  Groundwater flow is towards the north and 


northeast at about 3 feet per year.  Ambient groundwater quality ranges from about 1500 to 


4500 µmhos/cm SC, sulfate 1000 to 3500 mg/l, and boron typically less than 1 mg/l.  Slurry 


water contains much higher concentrations of these parameters.  Several methods to control 


seepage were evaluated including a slurry wall or grout curtain, lining the ponds either using 


native or artificial liner material, groundwater interception.  The evaluation concluded that 


pond lining, management of the system in cells, and sequential filling of cells would be 


beneficial.  Seepage estimates using native materials were 117 gpm, while synthetic material 


calculations were 16 gpm.  An estimated 161 gpm would percolate if the impoundment were 


left unlined.  Wells could be used to control water that has seeped through the pond bottoms.  


Private wells east of the ponds may require replacement.  Water quality data suggest some 


localized impacts to the area around the ponds from seepage.  A comprehensive groundwater 


monitoring plan was recommended. 


19 January 1986 


 


 


 


 


 


 


Stage II Ash Disposal Operation Study and 


Construction Recommendation Report for 


Colstrip Thermal Generation Units No. 1 and 


2 Colstrip, Montana Volume 1 


Original design report, alternatives studies 


report, ant the final recommendations report 


for the Colstrip Units #1 and #2 ash disposal 


after the life of the Stage I Evaporation Pond 


has expired. 


The STEP, referred to in the report as the “Second Stage Evaporation Pond” was designed to 


include a storage pond, main dam, seepage monitoring, control, and collection systems.  


Natural soil, bentonite treatment, and synthetic membrane liners were evaluated.  Permeability 


of the soil material tested ranged from 10
-4


 to 10
-7 


cm/second.  Soil treated with a bentonite 


admixture and placed under ideal conditions of compaction and moisture could achieve 


permeability of 10
-6


 to 10
-8


 cm/second.  Synthetic liner material were considered to have 


permeabilities of 10
-11


 cm/second.  Cost analysis showed the synthetic liner material of HDPE 
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January 1986 (continued) could be installed at a lower cost than amending existing soil.  A stage approach to lining was 


recommended.  The report also noted that evaporation would be necessary to reduce water 


volumes that would accumulate due to the lower permeability of the synthetic liner.  A 


comprehensive monitoring program was recommended.  An interception well contingency was 


recommended. Extension of city water to residences and businesses down gradient of the 


STEP was recommended as a contingency plan in case changes in water quality are observed 


in private production wells. 


20 May 1987 Evaluation of 1986 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Well 121, EAP-205 continues to show influences from the SOEP. 


21 December 7, 1988 Field Inspection of the Units 1&2 


Evaporations Ponds Diversion Dam MT-3213 


– Chen-Northern, Inc. 


Report of visual inspection of the Surge Pond 


Main Dam and associated structures 


Inspection resulted in five recommendations.  Repair erosion gullies along the interior and 


exterior slopes of the embankments forming the West Drain.  Repair minor erosion along the 


contact of the dam’s downstream face with the exterior slope of the berm for the West Drain.  


Repair livestock hoof damage and erosion of the backfill at the wing walls of the 


spillway/drawdown structure and fence off area. Modify the configuration in the ramp of the 


West Drain to obtain a stable slope.  Establish a benchmark for future elevation monitoring. 


22 December 7, 1988 1988. Field Inspection of Units 1 and 2 Surge 


Pond Dam and Saddle Dam MT-1982 and 


MT-3146 – Chen-Northern, Inc. 


Report of Surge Pond and Saddle Dam 


Structure Inspection. 


Findings and recommendations of the inspection included the following: Implement a 


vegetation control program to prevent growth of trees and brush along the upstream face of the 


dams.  Repair wave erosion along the upstream face of the main dam. Extend riprap farther 


onto the right abutment of the Main Dam.  Re-establish weir at toe of main dam.  Install at 


least one additional monitoring well downstream from the right abutment where wet 


conditions exist next to the service road.  Remove sediment and vegetation from the spillway 


flip bucket and clean flip bucket drains.  Fix an open hole near the Saddle Dam toe drain. 


23 December 7, 1988 Field Inspection of Units 1 and 2 Stage I 


Evaporation Pond Dam MT-3211 – Chen 


Northern, Inc. 


Report summarizing results of an inspection 


of the Units 1 and 2 Stage I Evaporation Pond 


Dam 


Recommendations from the inspection were:  Re-establish the spillway inlet.  Establish a 


benchmark for future elevation monitoring.  Implement rodent control program.  Improve 


vegetation cover on lower two-thirds of the downstream face to stabilize minor erosion gullies. 


24 June 1988 Evaluation of 1987 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Wells 210, 211, 352A and 409 were abandoned.  Well 121 shows SOEP influences.   Well 


EAP-205 shows worsening water quality, except for boron.  Water quality at wells 412 and 


413 attributed to SOEP sump seepage.  Well 412 and the SOEP sump removed.  The valley 


drain collection system installed east of the STEP dam to collect water in the alluvium has 


remained dry since its installation (1987). 


25 July 21, 1989 Evaluation of 1988 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Construction of the STEP was completed.  Nine private wells were sampled east of the STEP. 


Five additional monitoring wells (359D, 360A, 361D, 362D & 363A) were installed, two in 


the alluvium east of the STEP and three in bedrock units along the east side of the STEP Dam.  


Wells 121 and EAP-205 showing pond influence. No process pond water effects observed at 


wells 354D, 355D and 356D. 


26 December 1989 Water Resources Investigations and 


Monitoring Montana Power Company 


Colstrip, Montana, Hydrometrics, Inc. 


Water Resources Monitoring Plan Outlined work to be conducted to monitor groundwater quality in nine and private wells in the 


vicinity of the SOEP and STEP.  


27 1990 Evaluation of 1989 Monitoring Data From the 


Montana Power Company Process Pond 


Systems at Colstrip, Montana Hydrometrics, 


Inc. 


Annual Water Resources Report Twenty seven wells were sampled in the SOEP and STEP areas.  Well 121 replaced with 121-


2 due to suspected failed seal.  Water quality in this well and EAP-205 continued to show 


elevated levels of dissolved constituents. Water present in STEP valley drain sump although 


ponds not in use. 
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28 May 21, 1990 Ash Disposal Pond Reclamation, Reclamation 


Research Unit 


Report on Potential Ash Disposal Pond 


Reclamation Treatments 


Strategies for permanent reclamation of fly ash disposal ponds are discussed, including: topsoil 


requirements, capillary barrier implementation, and plant species.  This report outlines a 


proposal and budget for field study of various soil cover treatments.  


29 May 1991 Evaluation of 1990 Monitoring Data From the 


Montana Power Company Process Pond 


Systems at Colstrip, Montana Hydrometrics, 


Inc. 


Annual Water Resources Report Water detected in STEP valley drain sump.  The sump had been dry prior to 1989.  The STEP 


was not in use at this time.  Water quality showed an increase in specific conductance since 


water was first detected.  Water from well 413 does not appear to be impacted.  Well EAP-205 


shows continued deterioration in water quality.  No change observed in monitoring wells 


further to the north.  North flume water quality poorer quality.  City began discharging treated 


water to a storage pond at the golf course rather than into East Fork Armells Creek upstream of 


the North Flume. 


 April 1992 Water begins to decant to the STEP  Water directed to Old Clearwell and STEP Cells A and E 


30 April 30, 1992 Evaluation of 1991 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Well EAP-205 showed continued water quality decline.  Well EAP-208 showing probable 


SOEP effects.  Wells to the north show no adverse effects.  Water quality at the PBR flume 


exhibits a decline in water quality, while north and south flumes show little change.  STEP 


Main Dam Sump continues to collect water of declining quality.  Moose Lodge well (PW-704) 


showed change in quality due to installation of a water softener. 


31 1993 Growth of Vegetation on Ash Disposal Sites, 


A Report on Vegetation Activities Since June 


1990, Reclamation Research Unit 


Report on soil cover and vegetation test plots 


for potential reclamation strategies on Stage I 


Pond 


Various soil cover techniques, including capillary barriers, were tested as potential reclamation 


strategies for the Stage I Evaporation Pond.  Results indicated that thicker caps were 


statistically favorable to plant growth.    


32 April 1993 Evaluation of 1992 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality changes were observed at well 360A in 1992 which were attributed to the STEP 


Main Dam Sump being inoperable for about four months.  Once the equipment was repaired 


water a large amount of water was pumped to the ponds and local water levels declined.  


Water quality at well 360A showed a slight improvement following the repairs.  Water at well 


EAP-208 improved.  Well 356D, located further to the north, showed higher concentrations of 


constituents.  No change in water quality in other monitoring wells north of the SOEP. 


33 December 1993 Investigation of the Quality of Groundwater 


and Surface Water in the Colstrip Plant Site 


and 1&2 Evaporation Pond Areas – Draft, 


Hydrometrics, Inc. 


Initial phase of investigation of Units 1 and 2 


SOEP and STEP that included installation of 


monitoring wells, evaluation of groundwater 


quality, and pond seepage estimates.  


Precursor to 1995 final report 


Shale, siltstone and sandstone, with minor coal underlies the site. The Rosebud and McKay 


coals are mostly absent from the area due to erosion and the eastward regional dip of strata.  


Groundwater quality is generally similar to that of the Plant site, with large lateral and vertical 


variations in concentrations of dissolved constituents.  Wells near the SOEP have specific 


conductance of greater than 5,000 µmhos/cm. Studies conducted by Van Voast (1977) 


indicated SC values of 3,500 µmhos/cm at the north end of Colstrip.  A synoptic run 


conducted in 1993 on East Fork Armells Creek showed SC at the north end of Colstrip and in 


the area upgradient of the plant site to be 5,000 µmhos/cm.  Water at wells EAP-119, EAP-205 


and EAP208 impacted  


34 May 1994 Evaluation of 1993 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Flow in East Fork Armells Creek higher.  Concentrations of dissolved constituents lower. 


Wells in the STEP Main Dam area showed stable or improving water quality.  Water quality 


declined at well EAP-205 while EAP-208 improved. 


35 January 1995 Growth of Vegetation on Ash Disposal Ponds, 


Reclamation Research Unit 


A Report of Revegetation Activities at the 


Colstrip 1 and 2 Ash Disposal Ponds  


This report discusses methodology and results of plant cover, plant production, and soil 


analyses on reclamation test plots in the Stage I Pond area.  Discussion is comprehensive but 


focuses primarily on results of study conducted in 1994.  Results indicated that perennial 


grasses on plots were declining and yellow sweetclover was becoming more abundant.   


36 January 9, 1995 


 


 


 


Investigation of the Quality of Groundwater 


and Surface Water in the Colstrip Plant Site 


and 1&2 Evaporation Pond Areas, 


Hydrometrics, Inc. 


Investigation of groundwater including 


installation of 11 monitoring wells, 


groundwater sampling, aquifer testing, and 


synoptic runs along East Fork Armells Creek 


Water quality in new monitoring wells 365S, 366S, 368D, and 369D showed similar quality to 


wells EAP-205, EAP-208, and EAP-119, which had all shown increasing trends in 


concentrations of dissolved constituents.  Water quality at some wells suggested changes may 


have occurred 500 to 1000 feet from the SOEP except on the southeast where a thin where a 
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January 9, 1995 


(continued) 


relatively narrow area of impacted water extends towards the Surge Pond.  Groundwater flow 


velocities calculated using hydrologic properties from aquifer test analyses and gradients were 


between 0.1 and 0.8 feet per day.  Some fracture flow may be occurring causing changes in 


quality further from the pond. 


 


Only synoptic site AR-1 (North Flume) was included in the synoptic runs on Synoptic runs 


results indicate an increase in flow downstream.  A relatively large increase in flows, and 


improvement in water quality, occurred between the AR-2 and AR-1, downstream of the 


Colstrip Sewage Treatment Plant ponds. 


37 May 24, 1995 Evaluation of 1994 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


 Annual Water Resources Report PBR flume not functioning and in need of repair.  Synoptic run showed flow and 


concentrations of dissolved constituents to be lower than average.  Flyash scrubber slurry first 


routed to STEP in 1994.  Eleven monitoring wells (364D through 374S) were installed in the 


SOEP and STEP areas in 1994.  No significant water quality changes observed.  Groundwater 


capture planned in areas showing impacts from SOEP. 


38 January 12,1996 Report of 1995 Activities on Stage I Ash 


Disposal Ponds, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and Near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


This report discusses methodology and results of plant cover, plant production, and soil 


analyses on reclamation test plots in the Stage I Pond area.  Discussion focuses primarily on 


results of study conducted in 1995.  Results indicated that cover and production of perennial 


grasses were greater in 1995 than any prior year of study.  Reference areas established on plots 


were declining and yellow sweetclover was becoming more abundant.   


39 March 20, 1996 Evaluation of 1995 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report PBR flume repaired and operable.  Synoptic run results show higher flow than previous year’s 


event.  Water quality in East Fork Armells Creek showing stable or slight long term 


improvement.  Private well PW-704 showed declining water quality.  Well EAP-413 showed 


declining water quality.  Some STEP Main Dam sump pumping and control problems 


identified which possibly contributed to water quality trends at EAP-413. Poorer water quality 


noted for wells 356D, 365D, 368D, 371D, and EAP-205.  SOEP reclamation began in 1995 


with the southwest arm (Phase 1) being completed.  Reclamation cap designed to limit or 


eliminate recharge to ash from precipitation. 


40 March 1996 Design and Installation of the Stage I 


Evaporation Pond Area Groundwater Capture 


System 


Report summarizing installation of a 


groundwater capture system north of the 


Units 1 and 2 Stage I Evaporation Pond. 


Because of water quality changes, well EAP 205 was converted for groundwater capture.  


Groundwater pumped from the well was routed via a 2-inch HDPE pipeline to the northwest 


corner of the SOEP where it enters the overflow pipe to the STEP.  Wells 375D and 376D 


were installed to monitor capture system effectiveness. 


41 March 1996 Stage I Evaporation Pond Area Groundwater 


Capture System Operation & Maintenance 


Manual 


Operations Manual  Operation and maintenance manual for the well EAP-205 capture system. 


42 December 1996 Report of 1996 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


PPL committed to and began reclamation construction of the Stage I Pond in 1996.  All but 


two of the research plots were discontinued.  Only the two treatments that are analogous to the 


final reclamation design were kept.  Reference areas were established away from the 


reclamation area to use as a comparison for soil characteristics and plant cover and production 


on reclaimed areas.  A hail storm in summer of 1996 altered the course of vegetative 


succession.    


43 May 1997 


 


 


 


 


 


Evaluation of 1996 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Synoptic run results show slightly worse water quality at PBR flume while other sites showed 


quality similar to previous years.  More water pumped at STEP Main Dam Sump than 


previous years and quality worse. Water quality at well 360A, located downgradient of the 


Main Dam Sump showed had improved water quality from previous year.  Higher 


concentrations of dissolved constituents in water at wells 364D, 367D, and 372D but not sure 


if natural variations or pond influences.  Water at well EAP-119 showed improvement.  Well 
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May 1997 (continued) EAP-205 was converted for groundwater capture.  Private well water quality stable except for 


well PW-704, which continued to show increasing concentrations of dissolved constituents.  


44 December 1997 Report of 1997 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


Soil and plant studies were conducted on two plots within the reclamation area and four 


reference areas outside of the reclamation area in 1997.  Cover and production on reclaimed 


plots is apparently equal to that of reference areas; but diversity on reclaimed areas may me 


lacking.  Boron levels were high in plants grown on reclamation plots and in some samples 


from reference areas.  Boron levels in some soils of the reclamation cap are elevated but they 


do not appear to be affecting plant growth. A clear trend of boron diffusion through the cap is 


not evident.  A hail storm in July 1997, again, affected clipping plot results.  


45 Spring 1998 Evaluation of 1997 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality at synoptic run sites along East Fork Armells Creek show improved water 


quality. Private well PW-704 being further investigated after declining water quality observed 


during previous monitoring.  Other private well water quality stable.  New pumps installed 


into the STEP Main Dam Sump.  Water quality at 360A showed slight improvement.  STEP 


Cell A liner repaired early in 1997.  Improved water quality at capture wells EAP-205.  Well 


EAP-119 showing improved water quality while upgradient wells 371D and 372D showing 


slight increase in concentrations of chemical constituents. 


46 September 1998 Groundwater Investigation of the Stage II and 


3 & 4 Effluent Holding Pond Areas.  


Hydrometrics, Inc. 


Groundwater investigation in the Units 1 & 2 


Stage II Evaporation Pond area with a focus 


on the area around private well PW-704. 


Installed, tested, and sampled wells 377A through 382A.    Water from wells PW-704, 377A, 


378A, 380D and 382A show process pond impacts.  Well 381A, a shallow well completed 


where Cell D was constructed also shows potential impacts.  No deep groundwater found at 


381A area suggesting local source and extent.   Well EAP-413 shows minor process water 


influences.  Data suggest that impacted water flows in shallower bedrock system.  Additional 


wells recommended for the area.  Groundwater capture and additional investigation 


recommended.   In addition, replacement of PW-704 recommended. 


 


47 November 1998 The Montana Power Company East Fork 


Armells Creek Slurry Spill Cleanup Report, 


Hydrometrics, Inc. 


A Spill occurred near East Fork Armells 


Creek when a weld on slurry pipeline failed.  


Approximately 80,000 gallons of slurry 


spilled on the surrounding ground. An 


estimated 80 cubic yards of flyash may have 


entered the creek. 


MPC personnel contained the initial spill and initiated soil cleanup.  After receiving regulatory 


approval, MPC rerouted a portion of the creek around the area visually impacted by flyash 


slurry. Hydrometrics Remediation Services was retained to remove flyash from the creek.  


Approximately 329 cubic yards of soil and flyash were removed.  Material moved from the 


site was staged near the area to allow drainage so spillage would be minimized during hauling.  


Excavated material was place in the abandoned Units 1&2 Bottom Ash Ponds.  Material 


spilled during hauling was removed following creek remediation.  Silt fence were removed and 


flow restored to the original channel on October 8, 1998. The diversion was backfilled. 


48 December 1998, Revised 


February 1999 


Report of 1998 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


1998 was cited as a “normal” year in terms of climactic conditions and plant response to 


conditions encountered in 1998 can be considered normal.  Boron concentrations in plant 


tissue were in low to normal range of those encountered previously in this study.  The authors 


surmise that the vegetation community is nearing stagnation, suggesting that cover and 


production on the cap will be slightly greater than that in reference areas but that species 


diversity will not equal that of native range.  Livestock grazing and study at additional 


transects to provide better spatial coverage of plant and soil data was recommended in the 


report.    


49 April 1999 


 


 


 


 


 


MPC Capture System Installation Report Monitoring wells were installed and tested in 


both the SOEP and STEP areas.  Groundwater 


capture systems were installed, started and 


monitored.  Data from this work was 


evaluated and included in the report. 


In the STEP area monitoring wells 377A, 378A, 380D, 383D and 393D were converted for 


temporary groundwater capture.  Groundwater in the area was flowing to the northeast.  Two 


bedrock units were identified with a downward gradient existing.  Private well PW-704 was 


showing declining water quality so well PW-717 was installed to supply water for the Moose 


Lodge.  Well 356D, which was screened over three intervals, was identified as showing a long 


trend of declining water quality.  In the SOEP area, wells EAP 119, 369D, and EAP-205 were 
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April 1999 (continued) converted for groundwater capture.  Additional wells or piezometers were installed to monitor 


capture well performance.  Relatively high boron concentrations at well 366S were interpreted 


to be from the saturation of clinker and ash near the well, following construction of the Surge 


Pond. 


50 April 15, 1999 Evaluation of 1998 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Spill near East Fork Armells resulted in flyash slurry entering creek within Plant Site area 


boundary.  Cleanup and containment response immediate although clear water from spill 


flowed into STEP area boundary.  A slight increase in concentrations of chemical constituents 


was noted during the synoptic run.  Several wells in the SOEP and STEP converted for 


groundwater capture (see April 21, 1999 Hydrometrics report).  At end of 1998, 126 acres of 


the SOEP had been reclaimed utilizing a cap designed to limit infiltration of precipitation 


water. A replacement water supply well (PW-717) was installed.  Well PW-704 shows 


variable water quality while other private wells show stable water quality. 


51 April 21, 1999 The Montana Power Company Groundwater 


Capture System Installation Summary Report.  


Hydrometrics, Inc. 


Furthered investigation of the area east of the 


STEP Main Dam and described groundwater 


capture system installation. 


Monitoring wells 383D through396D-P installed.  Well PW-717 installed to replace PW-704.  


Groundwater flow from the STEP area generally towards the northeast.  Water quality impacts 


confined to shallow bedrock and alluvial deposits.  Impacted groundwater flowpath identified 


in shallow bedrock at well 380D, resulting in installation of groundwater capture at well 380D, 


383D and 393D.  Water quality changes noted at wells 379A and EAP-413.  Wells 377A and 


378A, east of the STEP Main Dam were converted for temporary groundwater capture.  Well 


EAP-119, located southeast of the SOEP was converted for groundwater capture.  Well 369D, 


located north of the SOEP was converted to a groundwater capture well. Groundwater levels 


have increased north of the SOEP and STEP 


52 December 1999, Revised 


January 2000 


Report of 1999 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The 1999 growing season was drier than normal.  Plant and soil characteristics measured under 


the study (plant cover, plant production, species richness, soil EC, pH, and plant and soil boron 


concentrations) were within normal ranges.   Research showed enriched boron concentrations 


in soil just above the capillary barrier of the cap; the elevated concentrations at this interval do 


not appear to affect plant growth.   Elevated boron levels were found in plants on reclamation 


plots and on reference areas.  The boron levels may be the result of dust accumulation on 


leaves or may be natural to the area.   


 December 17, 1999 PPL Closes on assets   


 


53 March 2000 PPL Montana, LLC Fall 1999/Winter 2000 


Groundwater Investigation Report Colstrip, 


MT, Hydrometrics, Inc. 


This report included an evaluation of the 


STEP area.  Work included installation of 


seven wells north of the STEP Main Dam, an 


evaluation of installing capture wells on 


divider dikes, and evaluating the feasibility of 


installing a horizontal boring under the ponds.  


Groundwater quality for the entire area was 


reviewed. 


Wells 911D and 397D were converted for groundwater capture based on observed 


groundwater quality.  Capture from these wells began in October 1999.  Water levels in nearby 


monitoring wells were lowered following the initiation of pumping.  A discreet flow pathway 


for water from the ponds was not identified due to the high variability of groundwater quality 


north of the STEP.  Water with elevated SC and boron concentrations exist at wells EAP-119, 


368D, 365S, and 366S.  The similarity in water quality at 365S, and 366S suggests good 


hydraulic communication between the completion units.  Groundwater showing effects from 


the SOEP was identified at EAP-205, EAP-208, and 369D.  Water from 367D, further from 


the SOEP did not show pond impacts.  It was concluded that effects from the SOEP were 


limited to the area near the ponds.  A downward gradient exists between shallow and deeper 


sub McKay units north of the ponds.  Groundwater capture from the STEP divider dikes has 


advantages and disadvantages. Cost of installing horizontal borings below the ponds may be 


cost prohibitive, although long term operation and maintenance costs may offset the initial 


installation costs in the long run. Concentrations of indicator parameters in water from wells 


908A, 909A, 910A, and 913A showed an increasing trend from south 909A to north 913A.  


Additional investigation of this area was recommended. 
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54 April 23, 2000 Evaluation of 1999 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Well PW-717 was installed to replace well PW-704.  Monitoring wells 392D through 913A 


installed.  Improvement noted in water quality in East Fork Armells Creek.  Wells 350D, 


capture well 369D, and private well PW-704 showed poorer water quality.  Wells EAP-119, 


365S, 366S, 371D, 372D, 355D, 375D, 376D, 354D, 367D showed improved water quality.  


Potential sources for impacted water near well PW-704 identified as SOEP, Seepage under or 


around STEP Main Dam and grout curtain, and STEP Main Dam Sump problems.  Further 


study of groundwater down gradient of 382A area planned. 


55 May 2000 PPL Montana, LLC March 29, 2000 East 


Fork Armells Creek Return Water Spill and 


Cleanup Report, PPL Montana, LLC 


Describes pipeline failure and associated 


mitigation activities. Occurred in Plant site 


area but effected surface water and potentially 


groundwater down gradient of STEP. 


A weld failed on the effluent pipeline that was used to transport flyash slurry from the Units 


1&2 A/B Flyash Pond on March 29, 2000.  The break occurred as water from the clearwell 


was being pumped through the pipeline to purge flyash slurry from the pipeline. The spill was 


the result of a broken weld on HDPE pipe.  An estimated 122,500 gallons were spilled.  Most 


of the liquid was contained by earthen berms which directed the water to a temporary retention 


pond.  However, an estimated 9,000 gallons of liquid entered the East Fork Armells Creek. 


 


PPL shut down the dredge and mitigation efforts began a short time after the line broke.  These 


mitigation measures included isolating the portion of East Fork Armells Creek that was 


impacted by the spill.  Pumps were used to collect water from the creek.  Water was pumped 


either to water wagons and hauled to Plant Site ponds, or to the Waste Water Treatment Plant 


(WWTP) holding cell #3, from which it was pumped back to Plant Site ponds. An estimated 


273,000 gallons of water (114,000 return water, 159,000 impacted water from EFAC) were 


recovered. An additional, 40,000 gallons of impacted water were pumped from the Wastewater 


Treatment Plant cell #3. 


 


Water quality samples were collected to delineate impacts portions of the East Fork Armells 


Creek and to evaluate creek water quality following spill cleanup efforts.  Results of the 


sampling showed that a “slug” of water with process water impacts moved slowly 


downstream.  Water quality following the spill was compared to data collected from previous 


synoptic runs.  It was concluded that the creek water quality had returned to its pre-spill 


conditions approximately three days after the event occurred.   


56 June 2, 2000 Groundwater Quality Data Assessment for 


Montana Power Company Regarding the 


Colstrip Project, URS Greiner Woodward 


Clyde 


Groundwater quality assessment report 


including the Units 1&2 SOEP and STEP 


areas. 


SOEP – seepage is likely to have occurred through the natural clay liner resulting in two 


plumes.  Seepage from the SOEP may also be contributing to impacts east of the STEP Main 


Dam.  STEP are constructed using HDPE liners.  The liner in Cell A failed in November 1996.  


Seepage was observed in the Cell D/Clearwell crossover pipe in 1998.  Impacted water 


extends east of the STEP to East Fork Armells Creek. 


57 August 2000 Memorandum: 2000 East Fork Armells 


Creek, Hydrometrics, Inc. 


Report summarized result of a synoptic run 


conducted on East Fork Armells Creek.  Five 


existing sites and five new sites were 


monitored for flow and quality. 


East Fork Armells Creek gaining due to groundwater inputs, contributions from the sewage 


treatment ponds, Townsite, surge pond, golf course irrigation and domestic runoff sources.  


Concentrations of TDS, sulfate and boron increased between AR-5 and AR-3.  Concentrations 


of these parameters drop downstream of AR-3 and are relatively constant to AR-6, where a 


slight increase in sulfate occurred.  Concentrations of most chemical constituents decreased 


when compared to previous samples from AR-5 to AR-1. 


58 December 11, 2000 


 


 


 


 


 


Report of 2000 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The 2000 growing season experienced moisture within normal ranges.  Plant and soil 


characteristics measured under the study (plant cover, plant production, species richness, soil 


EC, pH, and plant and soil boron concentrations) were within normal ranges.  Research 


showed enriched boron concentrations in soil just above the capillary barrier of the cap; the 


elevated concentrations at this interval do not appear to affect plant growth.   Boron levels 


found in tissue of plants growing on the soil cap were not elevated.   New studies on larger 
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December 11, 2000 


(continued) 


research plots identified greater species diversity than that observed at the original research 


plots.  Many of these species apparently have volunteered from seed in the topsoil layer or 


from seed transported from adjacent rangeland to the soil cap.   


59 January 2001 PPL Fall 2000 Groundwater Investigation 


Report, Hydrometrics, Inc. 


SOEP and STEP studies described in this 


report included results of a synoptic run at 


five established sites on East Fork Armells 


Creek and an additional investigation in the 


SOEP and STEP areas  


Five wells were installed in the alluvium and shallow bedrock near East Fork Armells Creek.  


Potential impacts were identified at well 916A and further monitoring was recommended.  


Water quality was better downstream of this well.  A synoptic run was conducted on East Fork 


Armells Creek with five sites being added downstream of the North Flume. Synoptic run 


results were not indicative of water quality impacts downgradient of the STEP.  Improved 


water quality in upper reaches of the synoptic run.   


 


Five wells (920A, 921A, 922A, 923A & 924A) were installed in the Stage I and II pond area.  


Well 920A, installed on the Stage I dam, contained insufficient water to test.  Water quality 


results indicate that water contained in all the wells is affected by pond water 


 


A capture zone analysis was conducted to evaluate the potential effectiveness of groundwater 


capture using vertical wells installed on Stage II divider dikes, or around the edge of the 


ponds.  Results of the investigation indicate that 20 to 25 wells would be needed to control 


groundwater flow around the ponds.  Water levels would be substantially reduced below the 


ponds, but the alluvium would likely not be completely dewatered because of the size of the 


ponds and limited areas available for well installation.  


 


Pump testing was conducted on well 365S to evaluate the annular seal.  Testing involved 


pumping at 365S while simultaneously measuring water levels in 365S and 366S.  Results of 


the testing indicate that the well seal in 365S has failed. 


60 March 21, 2001 Evaluation of 2000 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Eleven new wells installed in SOEP and STEP areas.  Significant improvement in water 


quality in East Fork Armells Creek.  Limited grazing proposed for SOEP cap.  Improving 


water quality noted at wells EAP-119, 365S, 366S, 368D.  Poorer quality at wells 360A and 


371D.  Impacted water reported downgradient from active capture systems.  Plans to extend 


capture downgradient. 


61 December 2001 PPL Montana Fall 2001 Groundwater 


Investigation and Capture System Installation 


Report, Hydrometrics, Inc. 


Further investigation of the area east of the 


STEP Main Dam 


Wells 927D and 928D were installed.  Groundwater at these wells, and alluvial well 910A 


showed evidence of process water impacts.  Wells 375D and 376D, located adjacent to 


existing capture well EAP-205 were converted to capture wells.  Well 924A, located on the 


divider dike between the Old Clearwell and STEP Cell E and completed in alluvium, was 


converted to a capture well.  Well EAP-208, located just north of the SOEP was converted to a 


groundwater capture well.  Plans were underway to obtain access from the Montana 


Department of Transportation to gain access to convert well 910A for groundwater capture. 


 


Well 365S and 366S were tested to evaluate communication between the completion intervals.  


It was concluded that the two wells were monitoring the same groundwater and well 365S was 


abandoned.  Well 926S was installed in the shallow bedrock to replace 365S.  Groundwater at 


926S was not impacted by process water although nitrate plus nitrite levels were elevated. 


62 December 12, 2001 Report of 2001 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The 2001 growing season was drier than normal.  Plant cover and production were lower than 


normal, in response to less available moisture.  Soil parameters and plant tissue boron 


concentrations were un-impacted by low moisture and were typical of past years of study.   
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63 April 17, 2002 Evaluation of 2001 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality improvement observed in East Fork Armells Creek.  Well 365S replaced with 


926S.  North and south flumes replaced.  Well 924A, converted to groundwater capture well.  


Began efforts to convert well 910A for groundwater capture. 


64 December 31, 2002 Report of 2002 Activities on Stage I Ash 


Disposal Pond  --FINAL REPORT, 


Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The studies of 2002 revealed that the plant communities on the ash pond caps continue to 


develop. Plant cover and productivity were reduced slightly but may be attributed to the lack 


of soil moisture reserves caused by several years of drought.  No soil studies were conducted 


in 2002.  


65 January 20, 2003 PPL submits results of pond sampling for 51 


parameters to MDEQ 


Ponds sample at ponds most likely to receive 


chemicals of concern.  Not sampled at STEP 


but water potentially could be routed there. 


Few concentrations above WQB-7 standards 


66 January 2003 2002 Groundwater Investigation Report PPL 


Montana, L.L.C.,  Hydrometrics 


Investigation in the alluvium along East Fork 


Armells Creek, capture well and system 


installation, and well 356D evaluation 


A geoprobe investigation was conducted east of well 910A by sampling 10 locations.  


Elevated values of SC, and concentrations of dissolved boron and chloride occur in an 


elongated zone extending from well 909A to 916A and decrease toward East Fork Armells 


Creek.  Four boreholes were advanced east of Highway 39 to evaluate potential alternative 


groundwater capture locations west of well 916A.  Significant quantities of groundwater were 


not encountered. 


Well 910A was converted to a groundwater capture well.  Monitoring data show decreases in 


water levels at wells 910A and 913A.  System monitoring and adjustments are ongoing to 


increase capture effectiveness of the well.  Well 377A had experienced sand pumping 


problems and was recompleted.  


 


Groundwater capture models were prepared for wells EAP-205, 375D and 376D to estimate 


capture radius of the capture system.  TwoDan modeling software was used for the evaluation.  


Results of the evaluation predict a capture radius for the system of about 150 feet.  Well 929D 


was installed northeast of EAP-205.  Water sampled from the well showed an SC of 5620 


µmhos/cm, nitrate plus nitrite of 12.1 mg/L, dissolved boron of 0.5 mg/L, chloride of 98 mg/L, 


and dissolved selenium of 0.006 mg/L.  The calcium/magnesium ratio was 0.99.   


67 March 24, 2003 Evaluation of 2002 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Reclamation studies show cap has reached maturity in all 5 areas.  Three new wells installed; 


one (929D) north of the SOEP in shallow bedrock and two to the base of clinker deposits north 


of the SOEP as part of 356D investigation.  Water quality with ranges historically observed in 


East Fork Armells Creek.  Water levels and quality at well 371D continue to decline.  Water 


quality at well PW-704 seems to be improving in response to upgradient collection.  Well 


913A to be evaluated for capture.  


68 June 2003 Well 356D Area Groundwater Evaluation Summary of investigation of long term water 


quality trends at well 356D. 


Well 356D was located about 3500 feet north of the STEP and was completed in three 


intervals. Water from well 356D had been monitored since the mid 1980’s and had shown a 


progress increase in concentrations of dissolved constituents.  Investigation of this trend 


included collection of isotope data, evaluation of iodine as a potential pond water indicator, 


installation of monitoring wells, and review of water from adjacent coal mining wells.  Results 


of isotope analysis supported the conclusion of process water impacts at wells EAP-208 and 


380D but indicated there were probably not impacts at well 356D.  Iodide was not considered 


a viable tracer for pond water.  Wells installed into clinker upgradient of 356D were dry.  


Western Energy monitoring wells had shown consistent water quality throughout the 


monitoring period except at well WA-109.  Water from WA-109 showed trends similar to that 


of well 356D and could be in a potential recharge area for water flowing to 356D. 
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69 July 31, 2003 Memorandum: East Fork Armells Creek, 


Hydrometrics, Inc. 


Summary of synoptic run results from May 


2003 event.  Included 11 surface water sites 


plus one treated sewage effluent pond. 


Flow increased from AR-5, with the largest increase measured between AR-2 and AR-1 


(directly downstream of Colstrip sewage wastewater ponds).  Flow decreased between AR-1 


and AR-9. Flow between AR-9 and AR-6. Water quality results were generally similar to, or 


slightly higher than, previous events.  The main exception was chloride concentrations, which 


were higher at sites AR-1 through AR-5. Sites AR-2 through AR-5 are upgradient of the STEP 


area. 


70 December 2003 Report of 2003 Activities on  


Stage I Ash Disposal Pond, Reclamation 


Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


Soils data were collected in 2003 and indicated that pH and salt content have remained 


relatively unchanged since the initiation of the study.  Boron may have increased at the 


soil/scoria interface in some areas.  Perennial grass cover on the reclaimed ponds was equal to 


or greater than that found on native range sites; boron concentrations in tissue of grasses on the 


cap were largely similar native range.    


71 February 9, 2004 Results of additional pond analysis for Units 


1&2 A/B Flyash ponds requested by MDEQ 


January 12, 2004. 


Analytical results for pond sampling at Plant 


Site but related to STEP 


Sampled for Dioxins and PAH’s– results non-detect. 


72 April 6, 2004 Evaluation of 2003 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED. 


Annual Water Resources Report Fourteen new monitoring wells installed in 2003.  Water quality declined at well 371D.  


Improved water quality was observed at well 369D. 


73 May 2004 PPL Montana, LLC,  2003 Groundwater 


Investigation Report Colstrip, Montana, 


Hydrometrics, Inc. 


Evaluation of East Fork Armells Creek 


surface and groundwater, east of the STEP 


Main Dam, and SOEP area near well 366S. 


Water quality in East Fork Armells Creek was slightly poorer than during the 2000 synoptic 


run but remained better than other previous events. 


 


Geoprobe borings and monitoring wells were installed near and on the golf course.  An 


elongate area extending from near the STEP tributary drainage to Pine Butte Road was 


identified. Wells 943A, 944A, and 945A were installed directly north of the golf course and 


were being converted to captures wells.   


 


Well 916A, 938A and 940A were being converted to capture wells. Startup occurred in first 


quarter of 2004. Wells, 932D, 933D, and 934D were installed directly north of well 928D and 


were converted to groundwater capture wells along with wells 927D and 928D. 


 


Water quality at well 382A appears to be improving in response to groundwater capture at well 


377A and 378A.  However, well 382A was being converted to a capture well to expand 


groundwater capture efforts in this area and accelerate remediation. A review of water quality 


was conducted and concluded that the groundwater in East Fork Armells Creek alluvium is a 


Class III. 


74 July 2004 Preliminary Conceptual Hydrogeological 


Model Stage I and II Evaporation Pond and 


Plant Site Areas Colstrip Steam Electric 


Station Colstrip, Montana, Maxim 


Technologies 


Report summarized the conceptual 


groundwater model for the SOEP and STEP. 


The principal water bearing units in the SOEP and STEP areas are shallow and deeper sub-


McKay Sandstones and alluvium.  Groundwater generally flows to the northeast.  Impacted 


water has migrated north from the SOEP, with capture systems apparently limiting further 


migration.  Impacted water appears to have migrated more than 1000 feet to the southeast.  


Shallow groundwater is impacted downgradient of the STEP Main Dam.  No impacts have 


been identified in private wells, except for well PW-704. 


75 October 14, 2004 Report of 2004 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


A dry spring resulted in very few wild flowers on either the native range or the reclaimed ash 


pond.  Cover of cool season grasses was also poor.  Litter on the pond cap was reduced by 


livestock grazing.  Boron levels in and on grasses were higher than previous observations; in 


fact, some boron levels were above those that would result in plant mortality.  It was suggested 


that Boron was wind-deposited in dust blown from the active Stage II Pond.     
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76 March 2005 Technical Memorandum Groundwater 


Modeling of the Stage II Evaporation Pond 


Area Colstrip, Montana, Maxim Technologies 


Report of conceptual model, groundwater 


model design and setup parameters, 


calibration results, and hydraulic control 


alternatives. 


A numerical groundwater model was developed to evaluate groundwater flow in the STEP 


area.  The model was designed so transport modeling could also be conducted.  The model was 


based on MODFLOW-2000 (Harbaugh and others, 2000).  A grid covering an area 5,400 by 


9,000 feet, with 93 rows and 136 columns was established.  Grid spacing ranged from 25 feet 


square to 100 feet square at the perimeter.  Boundary conditions were established based on 


pertinent conditions and edge of model conditions including general head boundaries, river 


packages, drain cells, constant flux, recharge, horizontal flow barrier, or no-flow boundaries.  


The model was calibrated by adjusting boundary conditions and various input parameters until 


simulated water levels and constituent concentrations were similar to actual conditions 


observed in 2003 and 2004.  The model was used to evaluate alternatives that could be used 


for mitigation purposes, including installation of a hydraulic barrier and/or installation of 


capture wells downgradient of the STEP Main Dam.  Results suggested that a hydraulic barrier 


would not be effective at preventing downgradient migration of constituents.  Result did 


indicate that capture wells installed close to the toe of the STEP Main Dam would beneficially 


aid existing groundwater capture system.  Recommendations from the evaluation included 


installation of monitoring wells and capture wells and testing of the wells to further evaluated 


hydraulic parameters. 


77 March 5, 2005 Evaluation of 2004 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Thirteen monitoring wells installed.  Private wells PW-718 through PW-729 included in 


sampling program and conducted quarterly sampling.  Installed wells 946 and 947 in the 


SOEP.  Column testing conducted on ash samples from the boreholes.  Well EAP-119 


continuing to show improving trend. Water quality at PW-704 stabilizing.  Wells 927D, 928D, 


932D, 933D, 934D. 913A, 916A, 938A, 940A and 382A were converted for groundwater 


capture.  Wells 943A, 944A, and 945A were converted for capture and started in April 2004. 


78 June 8, 2005 Slug Test Results for Wells 946 and 947 in 


Stage 1 Area PPL Montana 


Report on slug test conducted on two 


monitoring wells in the SOEP 


Hydraulic conductivity of 0.39 ft/day and 0.06 per day were calculated for wells 946 and 947, 


respectively.  Methods described by Bower and Rice, 1976 were used for the calculations.  


79 September 2005 Technical Memorandum: 2005 East Fork 


Armells Creek Synoptic Run, Hydrometrics, 


Inc. 


Summary of 2005 synoptic run on East Fork 


Armells Creek.  Twelve surface water sites 


were monitored for flow and quality.  On 


treated sewage effluent pond was sampled for 


quality.  Site AR-12 was a new site during 


this event. 


Site AR-12 was added to the synoptic run and is located directly upstream of the Highway 39 


culvert. Measured flow tended to increase from the uppermost site (AR-12) to about AR-1.  In 


2005, flow decreased between site AR-1 and AR-6.  A slight increase in flow occurred 


downstream of AR-6.  


 


In 2005, water quality trends along East Fork Armells Creek were similar to previous events 


with concentrations of total dissolved solids increasing between AR-5 and AR-3, decreasing 


between AR-3 and AR-1, and remained relatively steady downstream of AR-1.  Slight 


increases in sulfate, TDS and nitrate plus nitrite were observed at AR-10 as was the case 


during previous events.  As with previous events, chloride concentrations were highest at the 


uppermost site (AR-12 in 2005), decreased between AR-12 and AR-1, and were relatively 


stable downstream of AR-1. 


80 November 7, 2005 


 


 


 


 


 


 


 


 


Report of 2005 Activities on 1&2 and 3&4 


Ash Disposal Ponds.  Reclamation Research 


Group   


Report of studies conducted on the SOEP cap.  


Specifically, the evaluation of vegetative 


cover on reclaimed materials in the SOEP 


Vegetation was reported to be growing and reproducing in a manner consistent with 


reclamation projects. Cover and biomass of forage grasses has reduced in production on Areas 


1, 2, and 3 but remained higher than native range sites.  Areas 4 and 5 were at a growing peak 


and were expected to slow. 


 


Perennial forbs are starting to invade the cap in Area 1, the first reclaimed area.  The 


succession of plant species on the cap will continue but will not match the native range sites 


for decades.  Boron levels in vegetation on the SOEP cap appear to have stabilized within 


normal limits for plants on disturbed semi-arid western rangelands. 
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November 7, 2005 


(continued) 


Grazing appears to be having a positive impact on vegetation on the cap.  Yellow sweetclover 


amounts were less than observed in previous years.  Management of the cap appears to be 


working successfully. 


81 February 10, 2006 1&2 STEP Seepage Discovered – Update 


1200 2/10/2006.   


E-mail Update report to MDEQ of Seepage 


along outboard (north) side of STEP Cell E 


Approximately five gpm of water was observed flowing from what appeared to be a gopher 


hole on the north side (outboard) of the embankment between STEP Cell E and future Cell C. 


When the seep was notice, water had flowed about 150 from the base of the embankment.  


PPL excavated a temporary sump about 10 feet from the toe of the embankment to collect the 


seepage.  Soil around the seepage point was excavated and it was confirmed that a single flow 


path, likely a rodent hole existed.  A temporary capture system as then installed to direct water 


to the sump for containment and pumping.  Flow following the development was measured at 


0.5 gpm suggesting a decrease since its discovery.  MDEQ was notified and it was agreed that 


evacuation plans were not necessary since any lost water would be contained.  Hydrometrics 


examined the site and concluded that groundwater mitigation was likely not necessary but 


recommended a shallow groundwater monitoring well to confirm this conclusion.  The water 


level in Cell E was lowered immediately.  Liner problems were concluded to be within three 


feet of the water surface elevation since the point of issue was at that approximate elevation.  


The dike was inspected by a geotechnical engineer who concluded the embankment was 


stable.  The area around the seep was inspected and no further seepage was observed. 


82 March 29, 2006 Report for “Geomembrane Leak Location 


Services for Part of a Flyash Disposal Pond 


near Billings, Montana” LLSI Proposal 756.  


March 29, 2006. 


Report summarizing results of a leak location 


survey conducted on STEP Cell E  


The electrical leak location method was used to inspect an area along approximately 200 feet 


long on the north side of Cell E was inspected.  One leak was found in the geomembrane liner 


in the area surveyed.  The leak was approximately one foot above the water line near a seam.  


The liner was damaged with a semicircular puncture approximately one inch long. 


83 April 2006 PPL Montana Cell E Pond Survey Conducted water level and pond bottom 


survey to collect data from which capacities 


could be calculated. 


At the time of the survey, Cell E held approximately 395 million gallons, and the Clearwell 


held 95 million gallons of water. Originally, Cell E could hold 987 million gallons.  Now, it 


can only hold 458 million gallons.  This difference in holding capacity is assumed to be from 


the flyash deposits. This difference is approximately 529 million gallons (2.6 million cubic 


yards) of flyash.   


 


At the time of the survey, the clear well held approximately 95 million gallons.  The clear well 


once held 118 million gallon, now can hold 108 million gallons.  This is not all necessarily 


flyash, but could be from normal debris falling into the pond or not enough resolution in the 


survey.  In any case, there is a negligible amount of flyash in the clear well.  


84 April 28, 2006 


 


 


 


 


 


 


 


 


 


 


 


 


 


Evaluation of 2005 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality in East Fork Armells Creek remained within historical ranges.  Pilot testing was 


conducted at well 966A to evaluate the potential for dewatering the flyash.  About 250,000 


gallons of water were pumped from the well.  Pumping was continued at the well for longer 


term capture and evaluation. Well EAP-119 continued to show improved water quality. 


 


Well 371D continued to show declining water levels and quality. The cause is potentially from 


upgradient sources or from the reclamation cap on the SOEP. 


 


Well 367D, north of the SOEP, showed a decline in water quality.  Capture wells in the area 


show improved water quality.  Groundwater model simulations resulted in the addition of 


additional capture directly east of the dam with the addition of wells 960D, 961D, 962D, 


963D, 968D, 969D, and 969D. 
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April 28, 2006 (continued) Groundwater capture east of the STEP Main Dam in the industrial park area appears to be 


effectively collecting impacted groundwater.  Alluvial groundwater capture wells along 


Highway 39 and on the golf course have shown a significant improvement in quality. 


Private well water quality remained stable. 


85 September 20, 2006 PPL Montana Units 1 & 2 Paste Plant 


Geotechnical Report.  Womack & Associates, 


Inc. 


Investigation of soil conditions under the 


proposed Units 1 & 2 STEP Paste Plant site. 


PPL Montana was in the process of installing paste plants as a means to help reduce water 


inventories.  This report was a precursor to construction of the STEP Paste Plant. Test pits 


were excavated in the vicinity of the proposed paste plant and samples were submitted for 


laboratory analysis of geotechnical parameters including pH, corrosion, sulfate, and resistivity.  


The report contained results of these analysis and options for foundation construction.  


Recommendations included construction using ring type foundations or reinforced mats.  Site 


or transported backfills materials were recommended with minimum compaction and moisture 


content specifications. Positive drainage away from the structure was recommended. The 


corrosion potential of the soil was considered relatively low. 


86 November 17, 2006 Report of 2005 Activities on 1&2 and 3&4 


Ash Disposal Ponds.  Reclamation Research 


Group. 


Report of 2006 studies conducted on the 


SOEP cap.  Specifically, the evaluation of 


vegetative cover on reclaimed materials in the 


SOEP 


Drought and heat impacted the SOEP cap vegetation in 2006. Grazed and non-grazed areas 


showed no significant differences in vegetative cover. High boron levels were present in 


vegetation at two locations; however, the reason for the high levels was not identified. 


87 December 21, 2006 Colstrip 1&2 Stage Two Evaporation Pond 


(STEP) Liner Tear 12/21/06, PPL Montana, 


LLC  


Report of liner tear in Cell A at the STEP Cell A was essentially full of flyash at the time of the discovered tear and had not been active 


for several years. About one to two feet of water were present on the solids.  The tear extended 


from about two feet above the water and extended about one foot below the water surface.  


Soil below the liner was examined and was not saturated indicating the amount of water lost 


was probably minimal.  The liners are inspected daily so it is likely a very new occurrence, 


possibly the result of very cold conditions experienced in December.  No additional tears were 


identified. 


88 May 7, 2007 1&2 Scrubber Slurry Paste Process.  A 


description of the construction and operation 


of a scrubber slurry paste process at the Units 


1 & 2 Stage Two Evaporation Pond. 


A description of the construction and 


operation of a scrubber slurry paste process at 


the Units 1 & 2 Stage Two Evaporation Pond.   


Prepared for Montana Department of Environmental Quality describing the proposed STEP 


Paste Plant.  The document includes an environmental assessment. A schedule for construction 


was included.  Project benefits included minimizing seepage from the STEP by reducing the 


amount of water that needs to be stored in the ponds.   Environmental assessment criteria were 


discussed with the exception of visual considerations it was concluded that there would be no 


impact or positive impacts.  Visual impacts would be minimized by placement of the paste 


plant in an area that is not highly visible from town or below the STEP Dam.  


89 May 22, 2007 Data Analysis and Statistical Evaluation of 


Unimpacted Groundwater Quality Stage I/II 


Evaporation Ponds and Plant Site Areas 


Colstrip Steam Electric Station, Colstrip, 


Montana, Arcadis  


Data analysis and statistical evaluation were 


conducted on un-impacted groundwater data 


to establish background levels for multiple 


stratigraphic intervals in the SOEP and STEP 


area.  This evaluation furthers a preliminary 


statistical analysis conducted by Maxim 


Technologies in 2004. 


Data used in the original analysis was revised based on further evaluation of existing data and 


incorporation of additional data obtained since the original study.  Several changes were made 


to the original analysis to provide a stronger analysis.  One major difference was the use of an 


upper confidence interval for the percentile rather than for the mean.  A second difference was 


the approach used as a weighting mechanism depending on the amount of data available for 


various sites. In addition, a non-parametric approach rather than a parametric approach was 


used to calculate the 95
th


 percentile upper confidence limit on the mean.  Outlier analyses were 


conducted to identify extreme values in the data set and evaluate their usefulness in the 


statistical studies.  Baseline screening levels (BSL’s)were calculated by parameter and 


hydrostratigraphic unit. Calculated BSL’s are provided in tables of the report. 
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90 May 31, 2007 PPL/Colstrip Units 1&2 STEP B Cell 


Geosynthetics Quality Assurance Report, 


Portage 


Provides a summary regarding quality 


assurance for geosynthetic materials installed 


in STEP Cell B. 


Cell B is a double-lined 91.7 million gallon process water pond.  It was intended to initially 


store excess water and then to be later converted to the STEP New Clearwell.  The lining 


system includes a primary 45-mil RPP(reinforced polypropylene) liner, a drainage net that 


routes water to an upper sump, a secondary 36-mil RPP liner, 8-ounce geotextile liner 


protection, and underdrain system consisting of 4-inch corrugated HDPE collector pipe which 


routes water to the lower sump.  Water can be pumped from either sump into Cell B. 


91 July 2007 Conceptual Model Update Report Stage I and 


II Evaporation Ponds and Plant Site Areas 


Colstrip Steam Electric Station Colstrip, 


Montana, Geomatrix Consultants, Inc. 


A MODFLOW based numerical groundwater 


flow model was updated with additional 


information collected since initial model 


development.  Several wells were installed 


and groundwater capture systems installed. 


Water quality data were reviewed. 


This report summarizes updates and revisions to the initial groundwater model for the SOEP 


and STEP area.  Information that was incorporated into the model included an update of 


groundwater and surface water monitoring, inclusion of newly installed wells, evaluation of 


pumping systems. Calibration using the new data. Model calibration results and hydrogeologic 


system analysis were included.  Additional monitoring wells were recommended in the 366S 


and 374S area. 


92 August 2007 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


PPL Montana, LLC Stage I & II Evaporation 


Ponds 2004, 2005, 2006 Update Report, 


Hydrometrics, Inc. 


Report summarized findings of investigations 


and mitigation activities conducted in the 


Units 1 and 2 SOEP and STEP areas in 2004, 


2005, and 2006. Work included pilot testing 


at SOEP, monitoring well installation, testing 


and sampling, installation of additional 


groundwater capture, Well PW-717 Seal 


Evaluation, and the 2005 synoptic run of East 


Fork Armells Creek. 


Four wells were installed within the boundaries of the closed SOEP.  The wells were 


positioned over former ephemeral stream channels as interpreted from pre-construction 


topographic maps in an attempt to intersect alluvial sediments under the flyash, if present.  


Well 966A was installed as a pumping well for pilot testing purposes.  Pilot testing showed 


that the alluvium under the flyash could sustain a pumping rate of about 5 gpm.  Water levels 


in the observation well 946 dropped rapidly in response to pumping, reflecting the confined 


conditions of the alluvium. Calculated hydraulic conductivity in the SOEP ranged from 0.06 


feet per day for the flyash to 11.8 feet per day for the alluvium underlying the flyash. 


 


Flyash samples were collected using split-spoon samplers and column tests conducted by 


flushing multiple pore volumes of water through the column and analyzing water for SC after 


each pore volume and periodically for a broader suite of indicator parameters.  Water quality 


quickly improved with SC dropping from 11,100 µmhos/cm after the first pore volume to 


around 4,000 µmhos/cm after three pore-volumes, and 2,750 µmhos/cm after eight pore-


volumes.  Concentrations of other parameters also generally dropped rapidly after the first pore 


volume.  Exceptions were boron which maintained relatively high concentrations even after 


flushing with 11 pore volumes and calcium, which actually showed a slight increase in 


concentrations.  Moisture content of the flyash samples was very high ranging from 30% to 


77%. 


 


Ten wells were installed along the east face of the STEP Main Dam.  Pump tests were 


performed on the wells and water quality samples collected. Seven of the wells (960D, 961D, 


962D, 963D, 968D, 969D, and 970D) were converted for groundwater capture and began 


pumping in late 2005 and early 2006..  Two wells (964D and 965D) were not converted based 


on the very low yield.  Well 971D was not converted due to a lack of process water impacts. 


Based on water quality, yield, and proximity to previously identified impacts. Existing well 


906D was also converted to a capture well and began pumping in early October 2006. 


 


Well 976D was installed about 30 feet north of well 368D and was converted for groundwater 


capture. 


 


Wells 949D and 950D were installed in the vicinity of well EAP-119.  Neither well showed 


indications of process water impacts. 
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August 2007 (continued) Wells 948M, 951D, 952D, 953D, 954D, 955D, 956D, 957M, 958D, and 959D were installed 


to obtain additional data for groundwater model calibration.  Pumping and/or slug test were 


performed and water quality samples collected. 


 


 


 


Wells 972D and 973D were installed east of the STEP Main Dam near highway 39 to further 


evaluate groundwater conditions in the shallow bedrock near capture well 913A. Neither well 


showed evidence of process water impacts. 


 


Wells 974D and 975D were installed to evaluate groundwater near an area where seepage had 


occurred from the dike between STEP Cell E and future Cell C.  Water quality samples 


showed no evidence of process water impacts. 


 


The seal in private well PW-717 was evaluated by pumping for an extend period of time and 


then sampling.  The initial sample had relatively high concentrations of TDS.  The TDS 


concentrations dropped with prolonged pumping.   Samples collected at the end of the purge 


period were not impacted by process pond water. It was concluded that there was a slow leak 


down the annulus of the well and abandonment was recommended. 


 


Passive capture began from well 363A.  This well is a shallow, low yield well, with evidence 


of process water impacts. 


 


Results of the 2005 Synoptic run showed similar trends to previous events, with flow 


increasing downstream of AR-5 and concentrations of chemical constituents increasing 


between AR-5 and AR-3 and then decreasing below the sewage effluent ponds for Colstrip.  


Overall, concentrations of chemical constituents were near the higher range of historical 


values.  Sediment samples were collected during the 2005 Synoptic run.  Mercury was not 


detected in any of the samples; low to non-detectable levels of selenium were present. 


93 August 2007 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Technical Memorandum: 2007 East Fork 


Armells Creek Synoptic Run, Sediment 


Sampling, and Groundwater Sampling, 


Hydrometrics, Inc. 


Investigation involved conducting a synoptic 


run at existing sites along East Fork Armells 


Creek, sediment sampling, and groundwater 


sampling at several stream bank locations 


East Fork Armells Creek is an intermittent creek.  As in past synoptic runs, flow showed a 


general increase in a downstream direction between AR-12 and AR-1, decreased between AR-


1 and AR-8, and increase downstream of AR-8.  Overall flow patterns were similar to previous 


years. 


 


In general, water quality was similar to previous synoptic runs.  TDS concentrations showed 


an overall decrease from AR-12 to AR-10 (PBR Flume).  However, TDS concentrations 


increased between AR-4 and AR-3.  Chloride concentrations higher than average and the 


highest concentrations were observed at upstream site AR-12 with a general overall decrease 


downstream.  Boron and sulfate concentrations increased between AR-5 and AR-3 then 


decreased downstream of AR-3.  However, sulfate concentrations showed a slight increase 


between AR-6 and AR-10.  Ratios of calcium to magnesium were generally level (near 0.75) 


upstream of site AR-3 and then were generally higher than 0.8 downstream of AR-3 


Groundwater flow was generally towards the creek from both banks in 2007. 


 


Sediment samples were mainly silty to sandy loam.  Soil sample concentrations varied widely 


with the following observations:  Sulfate concentrations were highest at AR-5 and AR-10.  
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August 2007 (continued) Chloride concentrations were highest at AR-12, as were water chloride concentrations.  Boron 


concentrations were highest at AR-5.  Selenium was generally low to non-detect and mercury 


concentrations were highest at AR-2. 


94 October 2007 Evaluation of 2006 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Five new wells were installed in 2006.  Conversion of wells 960D, 961D, 962D, 963D, 968D, 


969D, and 969D for groundwater capture was completed in 2006. 


 


Water quality in East Fork Armells Creek remained within historical ranges.  Some portions of 


the creek near the South Flume were dry during part of the year. 


 


Groundwater capture continued from well 966A, located within the boundary of the SOEP.  


Capture well EAP-119A continued to show improved water quality.  However, monitoring 


wells 366S, 374S, and 926S showed a decline in water quality. 


 


Water quality at capture wells 375D and 369D showed a significant improvement in water 


quality.  Water from well 903D showed a decline in water quality.  Further evaluation was to 


be conducted. 


 


Water quality in wells east of the STEP Main Dam was variable with some showing 


improvements and others declining. Well 957M showed a decline in water quality.  Additional 


monitoring was necessary to further evaluate the cause of the changes. 


 


Water quality in downgradient wells near Highway 39 and the golf course showed significant 


improvement in 2006. 


 


Private well water quality was consistent except at well PW-717 where variable water quality 


was observed and the well was taken out of service.  Testing of the well seal was planned to 


evaluate causes of the water quality changes. 


95 October 30, 2007 366S Area Well Installation, Testing, and 


Sampling – Technical Memorandum dated , 


Hydrometrics, Inc. 


Description of well installation, development, 


testing , sampling, and analysis near well 


366S 


Wells 977A, 978S, and 979S were installed August 14 and 15, 2007.  Well 977A was installed 


in alluvium.  Wells 978S and 979S were installed in shallow bedrock. A pumping test was 


conducted on well 977A and a hydraulic conductivity of 2.4 feet per day was calculated.  Slug 


out tests were conducted on the other two wells and hydraulic conductivities of 0.7 to 0.8 feet 


per day were calculated. Groundwater from the wells ranged from 3350 to 4510 µmhos/cm. 


96 November 2007 Report of 2007 Activities on 1&2 and 3&4 


Ash Disposal Ponds. Reclamation Research 


Group. 


Report of 2007 studies conducted on the 


SOEP cap.  Specifically, the evaluation of 


vegetative cover on reclaimed materials in the 


SOEP 


Production and cover data from 2007 indicated a well-developed grass community had been 


produced on the Phase I cap of the SOEP. Adequately developed root systems are indicated by 


the persistence plant community.  Climate will control both the root system development and 


the plant community in the future.  Effects of grazing on cap vegetation development cannot 


be characterized with the existing data set since only one year of data from inside enclosed 


(non-grazing) areas has been collected.  Natural recovery and succession appear to be 


occurring based on the emergence of native perennial forbs (not seeded) indicating they are 


competitive within the new plant community (seeded). 


97 December 2007 Report of 2007 Water Balance on Phase 1 


Ash Disposal Ponds, Colstrip Montana, 


Reclamation Research Group 


Evaluate drainage through the surface cap of 


the reclaimed Stage I Evaporation Pond 


The report described the cap design for the STEP and methods employed for the evaluation.  


The cap is basically constructed of a layer of coarse material (scoria) as a capillary break, an 


overlying soil layer.  Instrumentation was used to collect moisture information to evaluate 


water content at various points throughout the cap and upper flyash.  It was concluded that 


significant amounts of surface water drain downward through the cap into the flyash. 
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98 May 15, 2008 Water Resources Monitoring Plan PPL 


Montana, LLC Colstrip Steam Electric 


Station Environmental Engineering 


Department Colstrip, Montana 


Revision of the site wide monitoring plan. Described water resources monitoring program, documentation, reporting, program 


organization, a description of process water systems, tabulated water monitoring system, and 


quality assurance/quality control activities. 


99 July 17, 2008 Technical Memorandum: 2008 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Summary of surface water and groundwater 


sampling and flow measurements for a 


synoptic run conducted on East Fork Armells 


Creek on April 3, 2008. 


Creek Flows were lower than previous events, except for the 2004 event.  Flows were lowest 


measured during any of the synoptic runs at sites AR-1 and AR-9, downstream of the North 


Flume (AR-1).  As with previous synoptic runs, a net increase in flow occurred from the 


upstream site to the downstream site.  However, flow decreased between AR-5 and AR-3 and 


between AR-1 and AR-9.  Lower flows may be the result of increased capture efforts by PPL 


at the Plant Site. 


 


Concentrations of chemical constituents followed similar trends to those observed in previous 


synoptic runs.  Sulfate, TDS, and boron concentrations were lower than average concentrations 


at all of the sites.  Calcium to magnesium ratios were higher than average for all sites except 


AR-5. 


 


Nineteen groundwater samples were collected and groundwater elevations were calculated at 


locations on the stream bank adjacent to, or near, surface water monitoring sites.  Groundwater 


was flowing towards the creek except at sites AR-6 and AR-7.  TDS concentrations were 


higher on the east bank at AR-5, AR-6 and the golf course clubhouse.  TDS concentrations at 


AR-3, AR-1, AR-7, AR-11, and at the ballpark.   TDS concentrations were similar on both 


banks at AR-4. 


 


Isotope samples collected from both surface and groundwater sites plotted below the global 


meteoric water line suggesting at least some influence from evaporative effects which occur in 


surface water bodies. 


100 December 2008 PPL Montana, LLC Stage II Evaporation 


Holding Pond Area by 906D Well 


Installation/Conversion & Pipeline Colstrip 


Steam Electric Station.   


Report describing installation of monitoring 


wells, pumping and slug testing, water quality 


sampling and conversion of wells for 


groundwater capture in the 906D area east of 


the STEP Main Dam. 


 Wells 985A, 981D, 982D, 983D, 984D, 986D, 987D, 988D, and 989D were installed.  The 


wells were either pump tested or slug tested.  Calculated hydraulic conductivity from a slug 


test on alluvial well 985A was 78 feet per day, although the saturated thickness was thin 


resulting in a transmissivity of 312 ft2/day.  Calculated hydraulic conductivity for the bedrock 


unit ranged from 1 to 357 feet per day. Storativity calculated for the bedrock ranged 0.006 to 


0.014. 


 


Water quality results for wells 985A, 988D, and 989D suggested pond water impacts.  Wells 


984D, 987D, 988D, and 989D were converted for groundwater capture.  Pumped water was 


directed to the Old Clearwell. Pumping from the new wells started in February 2008.  This 


expansion of wells furthered the overall capture system approach in the area.  A pump was 


installed in 985A in April 2008 and groundwater was pumped to the STEP Main Dam Sump 


via an above ground pipeline.  It was recommended that if a suitable well yield could be 


sustained that the well be converted for longer term capture.  The well was later converted for 


longer term capture. 


101 December 2008 


 


 


 


 


Interim Report of 2008 Activities on 1&2 and 


3&4 Ash Disposal Ponds. Reclamation 


Research Group. 


Evaluate drainage through the surface cap of 


the reclaimed Stage I Evaporation Pond 


Mature grassland plant communities were still evident on the SOEP.  Plant diversity has 


become more similar across the pond. Plant cover was more erratic on younger areas.  Areas 4 


and 5 had large areas of closed canopy yellow sweetclover in 2008.  The cause of the yellow 


sweetclover density is age of the plots, the absence of grazing, and climatic conditions over the 


past two years.  If the yellow sweetclover will inhibit development of the areas plant 
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December 2008 


(continued) 


community if allowed continued growth.  A reduction in the amount of particular perennial 


forbs may signal a regression of the stage of maturity of the developing plant community. 


102 December 12, 2008 Evaluation of 2007 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report 110 sites were monitored in the SOEP and STEP areas.  Monitoring wells 977A through 989D 


were installed.  Wells 906D, 955D and 976D were converted to groundwater capture wells.  


Water quality in East Fork Armells Creek improved significantly over previous years. 


 


Pumping continued from well 966A, located within the closed SOEP.  Monitoring well 976D 


was converted for capture and water quality in this well and nearby well 368D showed 


improvement.  Groundwater from capture wells EAP-205 and 376D improved.  Well 372D 


showed a slight change in water quality. 


 


Private wells PW-723 and PW-724 showed a slight decline in water quality.  These wells were 


removed as a source of domestic water supply in 2005 when city water was provided.  Water 


quality at well 951D improved substantially from previous years. 


 


Wells 904D, 907D and EAP-413 showed a decline in water quality.  Well 906D, located in the 


vicinity of these wells was converted for groundwater capture in January 2007.  Additional 


investigation is planned for the area.   


 


Down gradient capture wells 910A, 913A, and 916A all showed significant improvement in 


2007.  Well 937A, located on the golf course east of East Fork Armells Creek showed a 


decline in water quality.  Changes at this well are believed to be related to local road and 


parking lot maintenance and not to the STEP.  Water quality at 941-P declined compared to 


the 3-year average.  


103 January 6, 2009 Colstrip 1&2 STEP Area Groundwater 


Collection Well Spill.  PPL Montana, LLC 


E-mailed Spill report for well 932D.   Water was observed flowing from the manhole at capture well 932D at 1400 hours on 


12/31/2008.  Up to 2000 gallons may have been lost based on the pumping rate and the time 


between the observation and the last time the well was monitored.  Less than 1000 gallons 


flowed off site.  Water from the well had SC of 4,600 µmhos/cm.  Shallow groundwater in this 


area typically has SC values between 4000 and 5000 µmhos/cm.  The affected landowner was 


consulted and it was agreed that no soil removal would occur at the time.  PPL indicated they 


would monitor vegetation in the area and take appropriate action if effects from the spill 


become evident.  Initial investigation suggests the freezing of a section of pipe in the manhole.  


Plans were being formulated to provide additional freeze protection. 


104 May 28, 2009 2009, Plant Identification Survey, 


Memorandum for Plant Identification Survey.  


Reclamation Research Group. 


Plant Identification Survey on SEOP Twelve non-seeded native plant species were identified.  Self-reproducing plant community 


has been observed in Area 1, and to some extent in Areas 2 and 3, of the SOEP.  Plant 


communities are evolving on Areas 4 and 5.  


105 April 2009 


 


Evaluation of 2008 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Groundwater monitoring was conducted at 123 sites in 2008.  Wells 990D through 999D and 


2000D were installed.  Wells 991A, 993D, 994A, 997A, 998A and 200D were converted to 


groundwater capture wells. 


 


Water quality in East Fork Armells Creek showed continued improvement in 2008. 


Water quality continued to improve at capture wells 380D, 383D, 393D, 910A, 913A, 916A 


and 976D.   


 


Water quality at capture wells 379D, 960D, 961D, 962D, 963D, 968D and 969D declined. 
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106 May 2009 PPL Montana, LLC 377A Expansion 


Installation, Startup, and Performance.  


Hydrometrics, Inc. 


Installation of monitoring wells) southeast of 


the STEP Main Dam.  Evaluation of 


groundwater conditions as they relate to 


potential process pond water impacts.  Well 


testing and sampling. 


Wells 990D, 991A, 992D, 993D, 994A, 995DD. Wells 996D, 997A, 998A, 999D, and 2000D 


were installed as a second phase based on results of water quality observed in the initial wells.  


The “A” wells target alluvium, the D wells targeted sub-McKay, and the “995DD” well 


targeted a much deeper interval.  Estimated well yields were small for all wells ranging from ½ 


gpm to 2 gpm.  Calculated hydraulic conductivity ranged from 0.03 to 4.2 feet per day.  Based 


on laboratory analytical results wells and to augment existing capture in the area, wells 991A, 


993D, 994D, 997A, 998A, and 200D were converted for groundwater capture in 2008.  


Pumping from the wells began in late 2008.  Initial groundwater level data suggest the addition 


of the capture wells has resulted in a broader range of capture north and south along the line of 


new and existing wells.  The report recommended additional wells in the vicinity of well 


2000D. 


107 May 28, 2009 Geophysical Survey Services Streaming 


Potential (SP) Profile and Mapping PPL 


Montana, LLC 377A Area Investigation 


Colstrip, MT, Utility Mapping Services 


A streaming potential geophysical 


investigation was conducted east of the STEP 


Main Dam to find anomalies that could 


potentially be related to flowpaths of 


impacted groundwater 


Surveys were conducted on 50 foot centers along two north-south and one east-west oriented 


profiles.  Two significant anomalies were detected but were considered the result of buried 


metal or utilities.  Interference from background “noise” made interpretation difficult.  Several 


low level anomalies were identified but none that would clearly indicate impacted groundwater 


flow paths. 


108 July 2009 PPL Montana, LLC 2009 Pond Capacity 


Survey, Hydrometrics, Inc. 


 


Pond survey conducted so remaining capacity 


and water volumes could be calculated.  Both 


the old Clearwell and Cell E were surveyed. 


Cell E was calculated to have a remaining capacity of approximately of about 1.45 million 


cubic yards.  This is a decrease in space of about 0.51 million cubic yards since the 2006 


survey.  The flyash volume in the Old Clearwell was calculated at 0.26 cubic million yards, 


with a remaining capacity of about 0.22 million cubic yards.  


109 July 14, 2009 Technical Memorandum:  2009 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Report on 2009 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement.  


Included sampling of thirteen surface water 


sites and one treated sewage effluent pond 


and 19 groundwater samples from stream 


bank sites. Stream flow measurements. 


Flows were near average of previous events; flow increased overall from upstream to 


downstream.  Flows decreased between AR-5 and AR-3 likely due to groundwater capture on 


the Plant Site.  Flow also dropped between AR-1 and AR-9 possibly related to Townsite water 


use or precipitation patterns.  Flow decreased between AR-11 and AR-10 whereas an increase 


has been observed in this reach in past events.  A compound weir will be installed at AR-10 in 


2009 so more accurate flows may be obtained. 


 


Water quality trends (areas where concentrations typically increase or decrease) were 


generally similar to previous events.  However, indicator parameters sulfate, TDS and boron 


were lower and ratios of calcium to magnesium were higher.  Chloride concentrations were 


slightly higher than the average for previous events in the upper reaches but about average 


downstream of AR-2. 


 


Where groundwater samples were collected from both sides of the creek, TDS concentrations 


were higher at AR-5, AR-4, AR-1, Ball Park, and AR-11 and were higher on the east side at 


AR-3 and AR-6.  The highest TDS and SC in groundwater were at the west bank at AR-4. 


 


 


 


 


110 November 2009 


 


 


 


 


 


Field Observations Report Colstrip Steam 


Electric Station Colstrip, Montana August 31- 


September 3, 2009, U.S. EPA 


The Waste and Chemical Enforcement 


Division, Office of Civil Enforcement in 


conjunction with the Office of Compliance 


and U.S. Environmental Protection Agency 


conducted an investigation into a variety of 


industrial sectors to evaluate the extent of 


This sampling was conducted on the plant site for water streams going to various operating 


areas.  None of the samples were directly collected from the SOEP or STEP areas.  However, a 


review is provided due to possibility that some of the water could potentially reach the STEP, 


except for oil/water separator samples, which are restricted to, an managed at, the Plant Site.   
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November 2009 


(continued) 


illegal disposal of hazardous wastes in surface 


impoundments. The purpose of the inspection 


was to determine compliance with RCRA, 


Clean Water Act Emergency Planning and 


Community Right to Know (EPCRA) and 


other statutes.  This report contained a 


summary of that investigation.   


 


The investigation included meetings with 


company representatives, site walkthrough, 


soil and water sampling, and closing 


conference.   


Nine aqueous and one solid sample were collected and analyzed for volatile organic 


compounds, semi-volatile organic compounds, metals and for TCLP. None of the samples 


analyzed exceeded the TCLP regulatory limit.  Arsenic was the only metal above detection by 


TCLP analysis but was well below the 5 mg/L regulatory limit.  Results of total metals 


analyses were all relatively low or non-detect.  Elevated levels of several organic and 


inorganic constituents were present in the soil sample from the oil/water separator near the 


entrance to the Buildings and Grounds Maintenance. 


111 December 2009 Interim Report of 2009 Activities on 1&2 and 


3&4 Ash Disposal Ponds. Reclamation 


Research Group 


Evaluate drainage through the surface cap of 


the reclaimed Stage I Evaporation Pond 


Species richness, perennial grass cover, and production were low in Area 5 of the SOEP.  


Perennial forbs were missing from both Areas 4 and 5 but perennial grass production was good 


on Area 4.  Boron levels in vegetation may be increasing, especially in perennial grasses in 


Areas 4 and 5. 


112 April 2010 Report of Water Balance Activities on Phase 


1 Ash Disposal Ponds.  Reclamation Research 


Group. 


Investigate the performance of the engineered 


cap on the SOEP. 


An alternative approach, requiring hydraulic characterization of the cap and flyash was 


proposed.  Data for this effort were collected for future analysis.  Estimates of the amount of 


precipitation percolating through the cap using mass balance analysis was 47% and the water 


storage within the soil layer declined by around 20%. 


113 June 8, 2010 


 


Evaluation of 2009 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Monitoring was conducted at 123 sites.  Well 356D, which was completed over multiple 


intervals, was abandoned.  Wells 2001A and 2002A were installed in the SOEP. 


 


A compound weir was installed at the location of the PBR flume in an attempt to reduce 


submergence effects that were common to the site.  The wing-walls of the original Parshall 


flume were used to anchor the weir.  Based on the flows measured with the weir, it appears 


earlier flows calculated for this site may have been high. Water quality in East Fork Armells 


Creek continued to show improvement. 


 


In the SOEP area groundwater quality at wells 976D, 368D, 376D, improved.  Declines in 


water quality were observed at wells 367D and 373D. 


 


Water quality declined at capture wells 378A, 379D, 905D, 927D, 961D, 962D, 963D, 997A, 


and 998A and at monitoring wells 360A and 395D. 


 


Water quality improved at capture wells 380D, 383D, 393D, 968D, 984D, 988D, 993D, 994A, 


997A, and 2000D. 


 


Water quality improved at downgradient wells 916A and 938A. 


 


Water quality improved at wells PW-723 and PW-724 in 2009. Private well PW-718 was 


abandoned.  Other private wells showed no change in water quality. 


114 June 11, 2010 


 


 


 


2000D Area Investigation Drilling Investigation report summarizing drilling, 


geophysical anomalies, water quality results, 


pump/slug testing. 


Monitoring wells 2003D, 2004D, 2005D, 2006D, and 2007D were installed in April 2010 at 


locations of geophysical anomalies and/or at areas where additional subsurface data were 


needed.  Wells were developed, sampled, pump and/or slug tested.   Water sampled from 


2003D appeared to have process water impacts and it was recommended that the well be 
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June 11, 2010 (continued) converted for capture.  Water from 2004D had indicators of pond water impacts but were not 


conclusive and the well yield was too low for the well to be an effective capture point.  An 


additional well was recommended south of 2004D to evaluate the quality and option of 


converting this well for capture. 


115 July 2010 Technical Memorandum:  2010 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Report on 2010 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement. 


Overall flow was below the average of those previously measured through the monitoring sites 


within the SOEP and STEP site boundary. Lower flows are likely related in part to 


groundwater capture efforts at the Plant Site.  Concentrations of chemical constituents tended 


to be at or near historical lows at most sites.    


116 November 3, 2010 Well 2003D Conversion and Well 2008 


Installation, Hydrometrics, Inc. 


Summary of well 2003D conversion and 


installation and testing of well 2008D. 


Monitoring well 2008D was installed in August 2010.  The estimated yield of 2008D was 5 


gpm.  Water quality show characteristics of slight process water impacts. Well 2003D was 


converted for groundwater capture and it was recommended that well 2008D. 


117 December 2010 Report of the 2010 Water Balance Activities 


on Phase 1 Ash Disposal Ponds An Update of 


On-going Monitoring at the Stage ! Ash 


Disposal Ponds, Colstrip, MT  Reclamation 


Research Group 


Results of a study to quantify the percentage 


of precipitation water that percolates through 


the engineered soil cap on the SOEP. 


New instrumentation was installed to evaluated water movement through the SOEP cap. 


Increase rainfall events were indicated by an increase in soil electrical conductivity.  The mass 


balance analysis indicated that 47% of the precipitation water percolated through the soil cover 


between November 2009 and 2001 percolated through the cover, while 73% evaporates.  


Higher numbers do not reflect overall cap performance but were more a function of a 


reduction in the caps water storage over the period caused by an exceptionally wet fall in 2009. 


118 December 2010 Plant Diversity and Boron Studies Adjacent to 


the Power Plan Ash Disposal Ponds, Colstrip, 


Montana 2010. Reclamation Research Group 


Study of plant species and boron levels in 


vegetation on the SOEP. 


The SOEP cap was installed as part of closure plants, for cover to prevent erosion by wind and 


water, and to store and release water from precipitation through evapotranspiration. To serve 


this purpose, the plant community on the cap must be adapted to climatic and animal grazing 


conditions.  Plant succession has occurred for 14 years.  Monitoring conducted in 2010 


suggested the native plant species are healthy and thriving on the cap.  Most water from 


precipitation is transpired by plants.  The presence of perennial native forbs is an indication 


that the soil in the cap is stable and that some stability of the plant community is being 


exhibited. The presence of unseeded plants is evidence that seed for these species is being 


transported to the cap from the adjacent rangeland.  Some early flowing perennial forbs were 


not observed in 2010, possibly the result of invasive yellow sweetclover.  Area 1 had few open 


soils, whereas larger areas of open soil were observed on Areas 2 through 5. Grazing could 


continue under the current low-intensity program. 


 


Elevated levels of boron were observed in Western wheatgrass.  This may be indicative that 


roots are growing through the cap and into the underlying flyash. 


119 December 29, 2010 Technical Memorandum:  STEP Future Cell 


C Monitoring Well Installation.  


Hydrometrics, Inc. 


Describes installation, testing, and sample 


analysis for three monitoring well near future 


STEP C Cell 


Wells 2009D, 2010D, and 2011D were installed October 18, 2010.  The wells were installed 


into sub-McKay sandstone at depths ranging from 112 to 124 feet.  One-hundred minute single 


well pump tests were conducted at each location.  Well yield varied from about 3 to 7 gpm.  


Water quality samples were collected and analyzed.  Results indicated that the groundwater at 


these locations was not impacted by process water. 


120 January 5, 2011 Technical Memorandum – Addendum: Well 


2012D Installation –. Hydrometrics, Inc. 


Addendum to Technical Memorandum Well 


2003D Conversion and Well 2008D 


Installation – describes installation and 


conversion of well 2008D.  


Well 2008D was installed August 13, 2010.  The well was installed to serve as a capture well 


provided the yield was sufficient for effective capture.  The well was installed near well 2004D 


which showed a chemical signature consistent with process water impacts but had a yield that 


was insufficient for effective groundwater capture.  Groundwater quality at 2008D was 


indicative of process water impacts and based on pumping tests had a yield that was 


considered sufficient for groundwater capture.  The well was recommended for conversion as a 


groundwater capture well.  In addition, well 2003D, which was installed during a previous 


investigation was converted to a capture well and began collecting groundwater in September 


2010. 
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121 February 2011 PPL Montana, LLC 2010 Pond Capacity 


Survey 


Water level and depth were measured on 


STEP Cell E and the Units 3&4 C Cell.  Data 


were used to estimate remaining pond 


capacities and to develop rating curves for 


each cell. 


A remaining service life for Cell E was calculated assuming 38 tons per hour of paste would 


be deposited into Cell E.  This further assumed a 95% run capacity.  A dry density of 81 


pounds per cubic foot was used to calculate a density of 1.1 tons per cubic yard of paste. At 


this rate, Cell E was projected to reach capacity in approximately 5 years from September 


2010. 


122 April 2011 Evaluation of 2010 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Monitoring was conducted at 156 sites.  Eight new monitoring wells were installed (2004D 


through 2012D) and four wells were converted for groundwater capture (922A, 958D, 2003D 


and 2008D).  Fifty-six capture wells operated in 2010.  RRG continued investigation of the 


SOEP cap.  


 


Sample analysis of East Fork Armells Creek water showed similar levels of chemical 


constituents to 2009, which are near the lowest measured. 


 


A trend of improving water quality continued at well 368D.  Groundwater quality also 


improved at capture wells 376D, 375D and EAP-205 and 369D.  Water quality also improved 


at well 391D-P.  Water quality declined at upgradient well 373D. 


 


Water improved at wells capture wells 955D and 958D 


 


Water quality at monitor well 909A, upgradient of 910A and 913A, showed increases of boron 


and chloride and decreases of other indicator parameters.   


 


Water quality declined at wells 360A, 395D 961D, 962D and 963D while it improved at wells 


379D, 380D, 383D and 393D. 


 


Water quality at 916A, 935A, 936A and collection well 938A has shown improvement over 


the last three years. 


 


Private well PW-704 showed improved water quality.  Water quality at the other private wells 


was similar to the previous year. 


 


123 August 2011 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Technical Memorandum:  2011 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling 


Report on 2011 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement.  


Thirteen surface water sites were monitored. 


Flows measured in 2011 were mostly higher than the average for previous synoptic runs.  As 


in previous years, an overall net increase in flow was observed from the uppermost site to the 


site AR-10, located the farthest downstream.  Flow decreased, however, between sites AR-5 


and AR-3, likely a result of groundwater capture at the Plant Site.  2011 was a wet year with 


greater than 20 inches of precipitation falling, much of it in the spring.  The high precipitation 


may have been responsible for the highly variable flows measured in 2011. 


 


Water quality trends were generally similar to previous years.  However, the concentrations of 


chemical constituents tended to be at or near historical lows, when compared to previous 


synoptic runs.  One exception was chloride concentrations which were at, or near, historical 


highs at all sites, except AR-12 which has typically showed higher chloride levels. Generally, 


as streamflow increased, constituent concentrations decreased.  Highest levels were observed 


at AR-12 and the lowest levels were present downstream of AR-1. 
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August 2011 (continued) Groundwater sampled in 2011 was primarily a magnesium-sulfate type, similar to surface 


water.  The lowest concentration of chemical constituents was observed on the east bank near 


AR-1 while the highest concentrations were on the west bank near AR-4. 


124 September 2011 PPL Montana, LLC Colstrip Electric Station 


Water Resources Monitoring Plan, PPL 


Montana, LLC 


Water Resources Monitoring Plan Outlines surface water and groundwater monitoring that is conducted for the operational water 


resources monitoring program.  Monitoring sites, methods, and analytical parameters, 


frequency, quality control and quality assurance are all described.  Contents of the annual 


water resources monitoring reports are based on data collected under this plan. The report 


supersedes previous plans. 


125 September 21, 2011 Technical Memorandum:  985A Area Well 


Network Enhancements and Evaluation.  


Hydrometrics, Inc. 


Investigation and evaluation of the alluvium 


near capture well 985A, including well 


drilling, water quality sampling, aquifer 


testing and evaluation. 


Monitoring wells 2013A through 2017A were installed in July 2011.  The wells were tested 


and sampled.  Well 360A was deepened in an attempt to increase the yield so the well would 


be an effective groundwater capture point. Well 363A was abandoned.  The well had been dry 


since its installation in 1988.  Following an evaluation of data collected during the 


investigation it was concluded that process pond impacted water was present in the alluvium at 


wells.  Based on flow evaluation, well yield, and the location of existing capture systems it 


was recommended that wells 2013A and 2016A be converted for groundwater capture.  Water 


at 2014A and 2015A was to be monitored.  Groundwater at this location flows toward capture 


wells 910A and 913A.   


126 December 2011 Report of the 2011 Water Balance Activities 


on Phase 1 Ash Disposal Pond - An Update of 


ON-going Monitoring at the Stage1 Ash 


Disposal Ponds, Colstrip, MT.  Reclamation 


Research Group.  


Results of a 2011 study to quantify the 


percentage of precipitation water that 


percolates through the engineered soil cap on 


the SOEP. 


Results of an ongoing investigation including field measurements to be used to evaluate the 


performance of the soil cover on the SOEP.  Results of the mass balance analysis indicated 


43% of precipitation water percolated through the soil cover over the past two years, 62% 


evaporated, and storage within the soil layer declined by about 5%. 


127 December 2011 Plant Diversity and Boron Studies on the 


Stage 1 Ash Disposal Pond Cap and Areas 


near the Effluent Holding Ponds, Colstrip, 


Montana 2011. Reclamation Research Group 


Study of plant species and boron levels in 


vegetation on the SOEP. 


Management methods were recommended to help reduce the dominance of Yellow 


sweetclover on the cap. Normal climatic patterns should also reduce the amount of Yellow 


sweetclover.  Several plant species were not identified either because of an absence or the 


extreme Yellow sweetclover cover.  Temporal and spatial variations in boron levels in the cap 


vegetation were observed.  Vegetation in Area 5 had elevated boron levels.  Less Yellow 


sweetclover seemed to be present in areas with higher boron concentrations. 


128 May 2012 DRAFT Groundwater Model Expansion and 


Calibration Stage I and II Evaporation Ponds 


Area Colstrip Steam Electric Station, Colstrip, 


Montana.  AMEC Geomatrix  


Groundwater model of the STEP, expanded to 


include the SOEP. 


Report described model development including the refinement of the conceptual groundwater 


model, hydrostratigraphy, hydrogeology, groundwater flow, model design and input 


parameters, sensitivity analysis, and model calibration.  The model was then used as a tool to 


conduct a capture analysis for existing groundwater capture wells, drains, etc. in the SOEP and 


STEP areas.  Results of the capture analysis shows some particle tracks extending from the 


SOEP northward beyond capture systems.  Particles released in the STEP area travel northeast 


and east below the ponds.  Particles from this area traveling east are captured by wells east of 


the dam.  Particles released in deep layers downgradient of the STEP flow are simulated to 


flow past well 970D, although the low permeability of the system limit the distance. Particles 


originating on the north side of the STEP travel northeast where no capture currently exists.   


Particles in the East Fork Armells Creek alluvium are captured by existing capture wells.  


Model recommendations included installation of two wells between existing wells 902D and 


903D, one screened at first water and the second screened similar to 903D.   
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129 June 2012 Evaluation of 2011 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Monitoring was conducted at 210 sites in the spring and 165 sites in the fall.  Activities 


conducted in 2011 included: installation of wells 2013A through 2021D; conversion of 2008D, 


2013A and 2016A to capture wells; conversion of 985A to a long-term capture wells; 


abandonment of wells 381A, 954D, and 956D (wells 2018D and 2019D were installed as 


replacement wells); monitoring and operation of 56 capture wells, continued studies on the 


SOEP cap; and construction of Cell D. 


 


Water quality in East Fork Armells Creek improved and flows were higher than average 


during a spring synoptic run.  Precipitation was well above average in 2011. 


 


In the SOEP area water quality improved at 369D and 391D-P, and EAP-208.  A slight decline 


in water quality was observed at well 926S. 


 


In the STEP area, groundwater at 958D continued to be vastly improved since pumping began.  


Well 384D showed slightly lower water quality.   


 


East of the STEP Main Dam, water quality declined at wells 912D, 961D, and 963D.  Water 


quality improved at well 380D, 382A, 383D, 393D, 909A, 934D, 968D, 989D, 2000D, and 


2004D. 


 


Water from downgradient monitoring wells 915A, 935A, 936A, 938A, 941A-P 943A showed 


overall improvements in 2011 over the previous three years.  Water at capture well 944A had 


an increase in concentrations of indicator parameters, except for boron, which was similar to 


previous years.  


 


Water quality at well PW-704 improved.  Higher concentrations of indicator parameters were 


noted for wells PW-708, PW-723, PW-724 and PW-733.  Well PW-708 had not been pumped 


or sampled for several years.  Concentrations of indicator parameters have dropped in 


subsequent sampling.  Water quality changes at these wells do not appear to be related to 


process water 


130 August 1, 2012 Letter Report/Spill and remediation 


notification from PPL to MDEQ, PPL 


Montana 


 


Reporting and summary of mitigation efforts 


associated with a July 24, 2012 spill. 


July 24, 2012 - Process water was discovered at 0730 hours flowing out of the STEP return 


line high point valve vault (See details Table 3-1). The system was immediately shut down.  


Water flowed downhill from the valve box into an area that contained stockpiled topsoil.  Most 


of the water was contained by a silt fence.  Some water, however, did flow under the silt fence 


and flowed along a monitoring well access road.  Cleanup bean that afternoon.  About 480 


yards of impacted soil was removed and hauled to STEP Cell A.  Most of the water below the 


silt fence had infiltrated and evaporated within a couple of days 


131 September 2012 PPL Montana, LLC 2012 Pond Capacity 


Survey 


Water level and depth were measured on 


STEP Cell E and the Units 3&4 C Cell.  Data 


were used to estimate remaining pond 


capacities and to develop rating curves for 


each cell 


A remaining service life for STEP Cell E was estimated to be about 3.6 years.  Estimates were 


based on 95% operating capacity, 38 tons per hours of paste disposal, and a dry density of 81 


pounds per cubic foot. 
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132 October 31, 2012 Summary Report of Industrial Hygiene 


Monitoring Units 1 and 2 – Paste Plan, Water 


Treatment Unit, Mister Units – Normal 


Operations Colstrip Steam Electric Station 


Colstrip, Montana.  TetraTech Project 


Number 114-551069. TetraTech 


Present results of ambient air monitoring 


conducted at the STEP in association with 


forced evaporation.   


Work included collection of ambient air samples and evaluation of the data.  Samples were 


submitted for a wide suite of parameters.  Based on the laboratory results, measured quantities 


of the subject analytes did not exceed OSHA Permissive Exposure limits. 


133 November 2012 Monitoring Well Installation and 


Groundwater Investigation West/Northwest of 


Stage I and Stage II Evaporation Ponds – 


370D Area 


Examination of current area conditions, 


monitoring well installation, well testing and 


sampling, and reporting to further delineate 


groundwater conditions north of the SOEP 


and STEP New Clearwell. 


Review of current data resulted in installation of wells into the shallow sandstone.  Widespread 


process water impacts don’t exist, although localized areas are affected.  Wells 2022D through 


2026D were installed, tested to define hydraulic parameters, and sampled.  Hydraulic 


conductivity calculated from testing results ranged from 0.08 to 1.9 feet per day, consistent 


with sub-McKay strata in the area. Samples were analyzed at a commercial laboratory.  Water 


from well 2024D was indicative of process water impacts.  A shallow area of potentially 


perched water, with a SC of 4,800 µmhos/cm was identified while well 2025D was being 


drilled.  Based on the results of the investigation, it was recommended that additional wells be 


installed near wells 2024D and 2025D and that well 2024D be converted to a groundwater 


capture well. 


 


134 November 2012 Technical Memorandum:  2012 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Report on 2012 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement.  


Water quality samples were collected from 12 


sites on the creek, one tributary, and one 


treated sewage effluent pond site. 


Flow patterns were generally similar to previous years and were near the averages for previous 


synoptic runs at sites located in the SOEP and STEP study area. 


 


Concentrations of chemical constituents were generally the lowest recorded and well below 


average at all sites.  Exceptions are Nitrate plus nitrite concentrations which were elevated 


when compared to previous events.  The source of the nitrogen is not known but the main 


increase was observed downstream of the sewage treatment plant wastewater ponds and on the 


golf course.  Chloride concentrations were above average.  Boron concentrations were near or 


below 1 at all sites. 


 


As in 2011 the lowest chemical concentrations in groundwater on the creek banks was at AR-1 


(east bank).  The highest concentrations were at the Club House –east site, AR-4 (east side) 


and AR-11 (west side).  


 


135 December 4, 2012 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Plant Community Studies on the Stage 1 Ash 


Disposal Pond Cap, Stage 2 Ash Ponds, and 


Areas Near the Effluent Holding Ponds, 


Colstrip, Montana 2012.  KC Harvey 


Environmental, LLC 


Summary of ongoing plant community studies 


near Colstrip, Montana.  Species richness 


studies are summarized for the SOEP and 


STEP areas, as well as plant tissue and soils. 


Weather conditions were very dry in 2012, potentially affecting plant community composition, 


visual conditions, and possibly boron concentrations on soil study sites.  Soils were very dry 


and vegetation was mostly dormant during the July sampling.  Yellow sweetclover is normally 


present at all sites but was absent from all sites in 2012.  There was 10% growing vegetation 


during the survey. Species richness was measured in each of the five pond areas of the SOEP.  


In 2012, a total of 67 species were recorded, with an average of 45 per area. “The number of 


species found throughout the area is an indication that the area is being colonized by desired 


species in the surrounding native plant communities”.   


 


A summary of the SOEP 2012 survey included the following conclusions: 


- Species richness was high in all areas of the SOEP 


- The SOEP provides a suitable environment for plant growth 


- Desired species seem to be colonizing the plant communities from surrounding areas. 


- Spring indicator species were absent from the May survey due to dry conditions. 


- Vegetation boron concentrations were high as compared to previous years. 
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December 4, 2012 


(continued) 


- Opportunistic sites were difficult to identify due to drought conditions. 


- New Area 6, near the STEP is a good representative site for background boron levels in 


the Colstrip Area. 


- Continued grazing pending production and vigor evaluation in 2013. 


136 December 21, 2012 Water Balance Activities on Phase 1 Ash 


Disposal Pond An Update of On-going 


Monitoring at the Stage 1Ash Disposal Ponds, 


Colstrip, MT 2012.  KC Harvey 


Environmental, LLC – Reclamation Research 


Group 


Results of a 2011 study to quantify the 


percentage of precipitation water that 


percolates through the engineered soil cap on 


the SOEP. 


At any time, the soil cap holds four to eight inches of water, about 25 to 50% of the annual 


precipitation.  No cumulative drainage of water occurred into the ash layer in 2012.  There was 


an upward movement of water due to the low amount of precipitation, and high temperatures, 


which occurred in 2012. About 3.5 times more water exited the cap than entered it.  As a result 


water storage in the cap decreased by 20%.  No overall water accumulation occurred in 2012. 


137 January 2013 Conversion, Startup, and Evaluation of well 


2021D East of Stage Two Evaporation Ponds 


– 985A Area.  Hydrometrics, Inc. 


Work conducted included installation of wells 


2027D through 2030A, water quality 


sampling, capture well conversion, startup, 


and evaluation. 


Four wells were installed east of well 985A as paired sets.  The purpose of the wells was to fill 


data gaps identified through previous investigation.  Water quality samples were collected 


from each well.  Three of the four wells were not impacted by process water.  Well 2030A, 


was ambiguous with respect to process water impacts and additional monitoring was 


suggested.  The well is upgradient of existing capture wells 910A and 913A.  Well 2021D was 


converted for groundwater capture and started pumping November 9, 2012.  Initial pumping 


rates were 9 gpm.  Drawdown was observed in nearby alluvial wells suggesting effective 


capture and indicating a hydraulic communication between the shallow bedrock and alluvium 


at this location. 


138 March 2013 2012-2013 Water Balance Report, Stage 1 


Ash Pond Cap, An Update of On-going 


Monitoring and Eight Year Study Summary, 


Colstrip, Montana.  KC Harvey 


Environmental, LLC 


Summary of ongoing study to quantify the 


water balance of the engineered soil cap on 


the SOEP. 


At any time, the soil cap holds between three to nine inches of water, about 20 to 80% of the 


annual precipitation. Snowmelt and ground thaw events in January and March 2013 increased 


the soil water content in the soil cap.  Soil water storage increase by 12% by the end of the 


2012-13 water year.  During the 2013 growing season, 83% of the annual precipitation left the 


soil cap through ET.  Approximately 5% of the annual precipitation drained through the soil 


cap.    


139 April 2013 Well PW-704 Abandonment and 


Replacement, Hydrometrics, Inc.  April 2013 


Abandoned private well PW-704 and replaced 


with two other wells. 


Well PW-704 was inspected with a downhole well camera.  Results indicated the well was 


deeper than previously thought and was perforated over a long interval.  Construction details 


were not available so the well was abandoned.  Wells PW-704D1 and PW-704D2 were 


installed at two depths as replacements.  Well PW-704D1 is in a deeper interval and exhibits a 


very low yield.  Initial samples from this well showed indicators of process water.  However, 


the presence of this signature could be the result of the very low yield and the fact that 


impacted strata had to be penetrated during well installation.  Additional sampling was 


recommended for this well.  Well PW-704D2 was completed to a depth of about 80 feet.  


Water from this well showed probable process water impacts.  Additional investigation was 


recommended in the shallow bedrock downgradient of the wells and additional groundwater 


capture was recommended.  


140 April 2013 


 


 


 


 


 


 


 


 


Evaluation of 2012 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report for 2012 


Data 


The 2012 annual report was submitted to the MDEQ in April 2013.  Monitoring was 


conducted at 203 sites in the spring and 122 in the fall of 2012.  Wells 2022D through 2030A, 


and PW-704D1 and PW-704D2 were installed.  Well PW-704 was abandoned.  Well 2021D 


was converted to a capture well.  Fifty-eight capture wells operated in SOEP and STEP areas 


in 2012. Evaluation of the SOEP cap continued. 


Chemical constituent concentrations were at or near the lowest recorded for synoptic runs 


conducted on East Fork Sarpy Creek.  However, nitrogen concentrations were elevated 


compared to previous events. 
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April 2013 (continued) Water quality declined at well 368D, but remained similar to previous years at nearby 


pumping well 976D.  Water quality improved at well 375D, EAP-205, 369D, 391D-P, and 


977A.  Additional investigation was being conducted north of the SOEP and STEP. 


East of the STEP Main Dam water quality declined at wells 360A, 380D, 932D, 961D, 962D, 


and 963D.  Water quality improved at wells 377A, 378A, 379D, 382A, 383D, 393D, 904D, 


905D, 910A, 913A, 968D, 969D, 988D, 991A, 994A, 997A, 200D, and 2004D. 


141 August 2013 Technical Memorandum:  2013 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Twelve sites on East Fork Armells Creek, one 


tributary, and one pond were sampled.  Water 


quality samples were collected from each site, 


and flows were measured and/or estimated in 


the creek.  In addition, groundwater levels 


immediately adjacent to the creek were 


measured at 17 sites. 


Precipitation during the year preceding the synoptic run was about 56% of the long term 


average.  Flows measured during the 2013 synoptic run were near, or below average, except at 


site AR-1, where higher flows were measured.  An overall increase in flow was observed from 


AR-12 (farthest upstream) to the AR-10 (PBR Flume – farthest downstream). Groundwater 


elevations were measured at 17 sites and compared to adjacent surface water levels in East 


Fork Armells Creek.  Results indicate the creek is generally gaining downstream of AR-5 to 


AR-1.  Results were variable downstream of AR-1 with some locations suggesting gains from 


groundwater and others indicating probable losses.   


 


In general, concentrations of chemical constituents were below the average for the 14 synoptic 


runs.  Chloride concentrations, however, were slightly above average for all sites except AR-


12.  Calcium to magnesium ratios were all above average.  Loads of chemical constituents 


were calculated for each site and directly correlate with flow and concentrations. 


142 September 2013 Capture System Construction, Startup, and 


Preliminary Performance Evaluation of Well 


2024D – Stage I and II Evaporation Ponds 


Area, Colstrip Steam Electric Station, 


Hydrometrics, Inc.  


Monitoring well installation and evaluation at 


three new wells and conversion of existing 


well 2024D to a capture well.  


Three new monitoring wells (2031D, 2032D, and 2033D) were installed north of the SOEP 


and STEP.  Water quality analytical results of samples collected at each of the three new wells 


indicated that none of the new monitoring wells had groundwater that exhibited process pond 


water impacts.  Each of the three new wells were integrated into PPL’s groundwater 


monitoring program.  Monitoring well 2024D, which had previously been identified as having 


levels of process water indicator parameters consistent with process water impacts, was 


converted to a capture well and began pumping groundwater on 6/19/2013.  In the first two 


months of operation, the new capture system collected an estimated one million gallons of 


impacted groundwater at a rate of approximately 12 gpm. 


143 December 2013 Technical Memorandum: Stage One 


Evaporation Pond Soil Cover Hydrologic 


Evaluation, Hydrometrics, Inc. 


Evaluation of the SOEP soil cap performance 


in controlling infiltration into the fly ash and 


deep percolation recharge to the underlying 


groundwater system. 


After closure of the SOEP, a soil cap was constructed over the pond area to support a 


vegetative cover over the former pond and reduce infiltration of moisture into the underlying 


ash. An evaluation of the cap was conducted that included development of a numerical model 


of unsaturated flow, based in part on detailed monitoring over the past decade of moisture 


movement through the cap.  The base model indicated average groundwater recharge of 3.65 


cm per year, or 8.7% of total precipitation. The sensitivity analysis revealed that saturated 


hydraulic conductivity, potential evapotranspiration, and soil wilting point each have a 


significant effect on model results. Considering the full range of uncertainty in these 


parameters would result in a range of groundwater recharge rates of 1.5 cm to 5.2 cm per year. 


144 December 2013 Plant Community Studies on the Stage 1 Ash 


Disposal Pond Cap, Stage 2 Ash Pond, and 


Areas Near the 3&4 Effluent Holding Ponds, 


KC Harvey Environmental, LLC 


Results of 2013 vegetation study at the SOEP 


and STEP 


Richness, stability, and overall health of the plant communities were evaluated and areas 


where vegetation had elevated boron levels were identified. Species richness was high on all 


ponds.  Desired species are colonizing from surrounding areas and species richness indicates a 


stable community. A total of 65 species were observed. Boron concentrations in vegetation 


were the lowest levels recorded in sixteen years of data collection. 







TABLE 3-2 SUMMARY OF WORK CONDUCTED AND FINDINGS 


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT  


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 submittal\Tables\Table 3-2_STEP SOEP AOC_Summary of Work Conducted.docx  3/4/2016 2:11 PM 


  Page 30 of 32 


 DATE INVESTIGATION/REPORT SCOPE FINDINGS/RESULTS 


145 April 2014 


 


 


 


 


Evaluation of 2013 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report for 2013 


Data 


Monitoring wells 2031D, 2032D and 2033D were installed north of the Units 1 & 2 


Evaporation Ponds. Monitoring well 2024D was converted to a collection well and began 


pumping water in June 2013; groundwater capture in the vicinity of this well will continue to 


be evaluated. A total of 59 capture wells operated in the SOEP and STEP Areas in 2013. 


Evaluation of the SOEP cap continued.   


 


Groundwater monitoring in the STEP area included sample collection from 200 monitoring 


sites in the spring and 168 monitoring sites in the fall.  


 


In the SOEP area, water quality improved at well EAP-119. Water quality declined at 


monitoring well 368D such that it was similar to nearby capture well 976D.   


 


East of the STEP Main Dam groundwater quality improved at wells 379D, 380D,394D-P, 


396D-P, 904D, 962D, 968D, 982D, 984D, 991A, 2000D, 2020A 2013A, 2016A, and 2021D.  


Groundwater quality declined East of the STEP at wells 360A, 911D, 927D, 928D, 932D, 


933D, 961D, and 964D.    


146 June 2014 Technical Memorandum:  2014 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


During the 2014 synoptic run event, fourteen 


surface water sites were sampled including 


twelve sites on East Fork Armells Creek, one 


tributary, and one pond. Water quality 


samples were collected from each site, and 


flows were measured in the creek. Soil 


samples were collected and analyzed from 


thirteen sites along East Fork Armells Creek 


in 2014. In addition,groundwater samples 


were collected immediately adjacent to the 


creek at 17 sites. 


Precipitation during the year preceding the synoptic run was much higher than normal at 169% 


of the long term average. Flows measured during the 2014 synoptic run were above average, 


andalong the upper reach of the creek from site AR-12 through AR-1 and also at sites AR-8, 


AR-6,and AR-11, flows were the highest recorded.  Groundwater elevations were measured at 


19 sites and compared to adjacent surface water levels in East Fork Armells Creek. Results 


indicate the creek is generally gaining through the entire reach from AR-5 to AR-11. Only four 


sites indicated the creek was losing at those locations; however, in each case, the creek was 


gaining on the opposite bank. 


 


Shallow groundwater along East Fork Armells Creek is primarily a magnesium-sulfate type, 


similar to the surface water type, indicating the local connection between the surface and 


groundwater monitoring sites. Constituent concentrations in shallow groundwater varied in 


relation to adjacent surface water sites. In general, groundwater samples near the upper creek 


sites recorded higher constituent concentrations than the adjacent creek samples and 


groundwater samples along the lower creek sites recorded constituent concentrations generally 


similar to or lower than the adjacent creek site samples.  


 


Soil from all sites ranged from silty loam to sandy loam with pH ranging from 7.3 to 7.8 and 


sodium adsorption ratios ranging from 2.03 to 3.92. 


147 August 2014 


 


 


 


 


 


 


 


 


 


 


Well PW-704D2 Capture System 


Construction, Startup Evaluation, and 


Groundwater Investigation – Colstrip Steam 


Electric Station, PPL Montana, LLC, 


Hydrometrics, Inc.  


 


This report contains a discussion of 


procedures and results of groundwater 


investigation and mitigation that were 


completed in the PW-704D2 Area east of the 


Stage I and II Evaporation Ponds  


Monitoring well PW-704D2 was converted to a groundwater capture well to mitigate known 


process water impacts on bedrock groundwater quality; and new monitoring wells 2034D, 


2035A, 2036D, 2037D, and 2038A were installed not only to characterize current groundwater 


quality conditions in bedrock and alluvium of the area but also to evaluate the influence of 


pumping well PW-704D2 on local groundwater. 


 


Groundwater quality at new alluvial wells 2035A and 2038A are not impacted by process 


water. It was recommended that the new alluvial wells continue to be monitored but not 


converted to capture wells.  Groundwater quality at new bedrock wells 2034D and 2037D was 


consistent with that found at well PW-704D2 and is indicative of process water impacts. 


Groundwater quality at 2036D was not impacted.   
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August 2014 (continued) Evaluation of capture at PW-704D2 indicated that this pumping well had a large capture radius 


and was effectively mitigating groundwater quality in the area; however, it was recommended 


that wells 23037D and 2034D also be evaluated for capture.  


148 December 2014 Plant Community Studies on the Stage 1 Ash 


Disposal Pond Cap, Stage 2 Ash Pond, and 


Areas Near the 3&4 Effluent Holding Ponds, 


KC Harvey Environmental, LLC  


Results of 2014 vegetation study at the SOEP 


and STEP 


Richness, stability, and overall health of the plant communities were evaluated and areas 


where vegetation had elevated boron levels were identified. Healthy vegetation conditions 


were observed on the Stage 1 Ash Ponds during 2014 due in part of good spring moisture. A 


total of 48 species were observed. Boron concentrations measured in western wheatgrass were 


generally low and similar to years with good spring precipitation. 


149 March 2015 Technical Memorandum: October 2014 East 


Fork Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc.  


This was the first synoptic run conducted in 


the fall of the year. During the October 2014 


synoptic run event, 14 surface water sites 


were sampled including twelve sites on East 


Fork Armells Creek, one tributary, and one 


pond. Water quality samples were collected 


from each site, and flows were measured in 


the Creek. Streambed soil/sediment samples 


were collected and analyzed from 13 sites 


along East Fork Armells Creek in October 


2014. In addition, groundwater samples were 


collected immediately adjacent to the Creek at 


19 sites. 


Precipitation during the seven months preceding the synoptic run was higher than normal at 


116% of the long term average. Flows measured during the October 2014 synoptic run were 


below the average flows measured in previous spring events. Groundwater levels in boreholes 


adjacent to the Creek were typically higher than surface water levels. These results indicate the 


Creek is generally gaining through the entire reach from AR-5 to AR-11. 


 


Concentrations of most chemical constituents in samples collected during the October 2014 


synoptic run event were below the average for the period of record at AR-12 to AR-1 and 


slightly above average for the period of record at AR-9 to AR-10. Chloride concentrations 


were observed to be above average at sites AR-3, AR-2, AR-8, AR-7, AR-6, AR-11, and AR-


10. Calcium to magnesium ratios were above average at all sites. 


 


The soil texture classification at all sites ranged from silty loam to sandy loam. Soil pH ranged 


from 7.3 to 7.7 and sodium adsorption ratios (SAR) ranged from 2.17 to 3.98. 


150 April 2015 Evaluation of 2014 Hydrologic Monitoring 


Data From Colstrip Units 1 Through 4 


Process Pond System Colstrip Steam Electric 


Station Colstrip, Montana, Hydrometrics, Inc.  


Annual Water Resources Report for 2014 


Data 


Monitoring well PW-704D2 was converted for groundwater capture. Monitoring wells 2034D, 


2035A, 2036D, 2037D, and 2038A were installed to characterize current groundwater quality 


conditions near PW-704D2. Private well PW-708 was abandoned after spring monitoring was 


completed. Capture well 2024D was plugged and abandoned because an unidentified 


obstruction rendered it inoperable.  New well 2024D-2 was installed at a paired location with 


the old well.  New well 2024D-2 was converted to a capture well and has been operational 


since September 2014.Groundwater monitoring included sample collection from 197 


monitoring sites in the spring and 169 monitoring sites in the fall. 


 


Two spills were reported in the STEP Area in 2014.  On July 6, 2014, less than 1,000 gallons 


of slurry was released from a failed vent on Units 1&2 Paste Plant pipeline located between 


STEP Cells D and E.  Water infiltrated into ground.  The valve was isolated and repaired. On 


July 30, 2014, approximately 1,000 gallons of water was released when a motor grader blade 


contacted and severed the buried pond return water line near the STEP Clearwell Pump house.  


The line was out of service at the time and water gravity drained from the break.  The 


impacted soil was removed and placed into Cell A of the STEP.  The line was repaired. 


 


In the SOEP area, groundwater quality declined at well 368D, 376D, 375D, and EAP-205. 


Groundwater quality improved at 391D-P.  


 


East of the STEP Area, water quality declined at wells 960D, 962D, 969D, 358D, 358T, 932D, 


988D, and 981D.  Water quality generally improved at wells 382A, 396D-P, 963D, 984D, 


989D, 928D, 934D 994A, 997A, 2003D, 2013A, 2016A, 2020A, and 2021D.   
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151 September 2015 Technical Memorandum: Groundwater 


Monitoring and Potential Capture Well 


Conversion for Wells 2034D and 2037D in 


the PW-704D2 Area, Talen Montana, LLC - 


Colstrip Steam Electric Station, Colstrip, 


Montana. Hydrometrics, Inc. 


Results of ongoing groundwater monitoring in 


the area of monitoring well 2037D and 


capture well PW-704D2. 


Hydrometrics, Inc. (August 2014) initially recommended converting 2037D into a capture well 


and installing an additional monitoring well west (upgradient) of well 2037D that would target 


first groundwater in sub-McKay bedrock.  However, additional water quality samples have 


been collected at well 2037D and results from these samples show an improving water quality 


trend. It was recommended to continue monitoring at wells in this area rather than converting 


new capture wells.  


152 December 2015 Plant Community Studies on Stage 1 and 2 


Ash Disposal Ponds and Areas Near Units 


3&4 Effluent Holding Ponds, KC Harvey 


Environmental, LLC  


Results of 2014 vegetation study at the SOEP 


and STEP 


Richness, stability, and overall health of the reclamation plant communities were evaluated 


and areas where vegetation had elevated boron levels were identified. Healthy vegetation 


conditions were observed on the Stage 1 Ash Ponds during 2015 due in part of moderate 


amounts of spring moisture. A total of 48 species were observed in 2015 with a 10-year 


average for species richness of 49 species. 
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1 December 1975 


Revised 


May 1976 


Colstrip Project Montana 


Evaporation Pond Design Report, 


Bechtel Power Corporation 


The report presented design criteria, results of 


stability, settlement, and seepage analysis and 


drain design.  Diversion structures and 


emergency spillway were described. 


Groundwater and seepage analysis, 


permeability testing, site geology, and 


groundwater monitoring was detailed.  


Construction methods and recommendations 


were included. 


Siting of the existing Stage I dam was recommended at its current location.  The pond was 


designed to store 10 years of flyash from Units 1 and 2, plus a flood reserve.  An emergency 


spillway was designed to prevent the main dam from being overtopped in the event of 


excessive precipitation.  A system of surface water diversion structures were designed to route 


storms less than a 100-year magnitude around the pond.  Basic dam features included a 


maximum dam crest elevation of 3308 feet, maximum pool of 3300 feet, and maximum dam 


height of 3300 feet.  Shale, siltstone, sandstone, and two coal seams exist.  The Rosebud Coal 


seam is above an elevation of 3300 feet and is burned in areas around the proposed pond.  


Beds dip at less than 2 degrees to the southeast.  The McKay Coal occurs between 3240 and 


3280 feet but is absent within the Stage I pond. Three major drainages flow toward the pond 


with a total drainage area of 499 acres contributing.  An additional 77 acres of smaller 


channels drain toward the pond.  Flow in these drainages was diverted around the pond.  


Chimney drains were designed to intercept seepage through the dam and direct it to a 


horizontal drainage blanket and then to a toe drain.  Groundwater water under the Stage I pond 


flowed north with the potentiometric surface ranging from 3260 to 3210 feet.  Seepage was 


estimated using an effective permeability of 100 feet per year based on extensive testing.  


Testing indicated permeabilities decreased substantially with depth.  Seepage was calculated 


for an unlined pond as a flux to through a 100 foot section of strata downgradient of the SOEP 


at 130 gpm.  Seepage calculations assuming various lining scenarios including a partial liner 


on the pond bottom reduced the total estimated flux to between 85 and 115 gpm. 


2 June 1978 Characteristics and Potential Impact of 


Wastewaters from a Coal-Fired Power Plant 


at Colstrip, Montana, Westech 


Evaluation of potential impacts from process 


water associated with the Colstrip SES 


including the Stage I Evaporation Pond. 


Stage I Flyash pond area monitoring wells showed no impacts at the time of the reporting. 


Pumping tests conducted on three wells in the SOEP area in the McKay and Sub-McKay 


resulted in calculated transmissivity of 90 to 250 gpd/ft.  Based on the seepage rates calculated 


at the time, impacts to streams, ponds or groundwater would not be anticipated except in the 


near vicinity of the ponds.  Mitigation of impacts to groundwater near the pond could be 


accomplished using several techniques, the most suitable of which appears to be a well system.  


The waste ponds were designed to minimize seepage and environmental impacts.  Concluded 


that current wastewater handling and containment provide excellent protection to the water 


quality of the hydrologic systems in the Colstrip Area. 


3 December 1979 Colstrip Project Montana Second Stage 


Evaporation Pond Design Report, Bechtel 


Power Corporation 


Report provided design and recommendations 


for the construction of the STEP. 


The proposed dam would be about 3000 feet downstream of the Stage I Dam and would 


provide 4730 acre-feet of storage at a maximum pool of 3270 feet elevation.  The design 


would include an emergency spillway, run-on control, resulting in a maximum flood pool 


elevation of 3274.6 with the crest of the dam constructed at 3278 feet elevation.  Bedrock at 


the site consists of alternating shale, siltstone, and sandstones of the Tongue River Member of 


the Fort Union Formation.  Foundation treatment provisions were included.  Overburden 


includes 20-30 feet of alluvium in the stream channel and from one-half to five feet of topsoil 


on the slopes.  Three borrow areas were identified within two miles of the dam site which 


contain both core type and shell type materials.  Total seepage from the pond was initially 


calculated at 170 gpm.  Additional calculations assuming partial lining resulted in estimated 


seepage of 110 gpm.  It was noted that higher flow would occur if fractures were encountered.  


Multiple seepage reduction alternatives were discussed.  Recommendations in this report were 


for blanketing the north side of the dam and abutment, grouting along the dam axis, 


construction of seepage interception system and construction of additional monitoring wells. 


4 April 15, 1980  Evaluation of Data From the Montana Power 


Company Process Pond Monitoring System at 


Colstrip, Montana Hydrometrics, Inc.   


Report on groundwater quality data collected 


by Hydrometrics in 1979 


Report summarizes findings of data collected in 1979.  Wells EAP-119, EAP-121, EAP-208 


are indicated as showing increases in chemical concentrations and were attributed to pond 


seepage.  Also noted that ponds are doing a good job of containing effluent. 
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5 February 1981 Evaluation of 1980 Monitoring Data From the 


Montana Power Company Process Pond 


Monitoring System at Colstrip, Montana,  


Hydrometrics, Inc.  


1980 Annual Water Resources Report Groundwater from wells EAP-119 and EAP-121 influenced by seepage from SOEP.  


However, water levels decreased at well EAP-210 suggesting lack of pond influence. 


6 July 17, 1981 Hydrologic Assessment of East Fork Armells 


Creek, Hydrometrics, Inc. 


Evaluation  of water resources north of 


Colstrip along East Fork Armells Creek  


A limited hydrologic balance for Ease Fork Armells Creek was developed.  Conclusions of the 


investigation were that more water was flowing through the drainage following development 


of the Colstrip SES.  Contributions to the area included Colstrip wastewater effluent, local 


urban irrigation, surge pond, Plant Site ponds and the Stage I Evaporation pond.  Estimates of 


pond seepage from the Stage I pond were 40 to 80 gpm but it was estimated that all but about 


15 gpm were captured by engineered interception systems.  Seepage from the surge pond was 


estimated between 60 and 100 gpm.  Effluent from the Colstrip Wastewater Treatment Plant 


averaged around 120 gpm, with peaks as high as 220 gpm.  Irrigation system designs 


downstream of Colstrip had resulted in water logging problems.  Inputs from SOEP unlikely at 


this point due to long travel times required for water to reach East Fork Armells Creek. 


7 February 17, 1982 Evaluation of 1981 Monitoring Data From the 


Montana Power Company Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Increases in concentrations of dissolved solids at wellsEAP-119 and EAP-121 suggest seepage 


affects from SOEP.  Impacts in wells close to ponds with little evidence of rapid migration. 


8 February 2, 1983 Evaluation of 1982 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Water quality improved at well EAP-211.  Water levels at wells were relatively consistent. 


9 April 30,1984 Evaluation of 1983 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Water from well EAP-211 showed an increase in SC.  Sulfate concentrations remained similar 


to, or slightly lower than the period of record.  Wells peripheral to the SOEP showed slight to 


significant water level increases between fall 1982 and fall 1983.  Forced evaporation 


sprinklers near well EAP-208 may have contributed to some of the increased water levels at 


this well. 


10 1984 Water Level Addendum  Evaluation of 1983 


Data for the Montana Power Company 


Process Pond Monitoring System at Colstrip, 


Mt 


Addendum to 1983 Annual Report Data only report with historical water level data for wells on the Plant site and SOEP areas. 


11 May 2, 1984 Summary of Water Quality Data Units 1&2 


Process Ponds Monitoring System Colstrip, 


Montana 


This report is basically a compilation of 


monitoring data from the onset of the program 


through the issuance of the report.  Water 


quality graphs and hydrographs are included. 


Wells EAP-119, EAP-210 (slight increase) and EAP-208 showed an upward trend of SC and 


Sulfate concentrations.  Graphs indicated groundwater chemistry at EAP-121, EAP-211, EAP-


205, EAP-400, EAP-411, EAP-412, and EAP-413 had remained relatively consistent except 


for some fluctuation in concentrations observed early in the monitoring program. 


 


 


 


 


12 January 1985 Assessment of Alternative for Disposal of 


Dried Ash from Colstrip Power Generation 


Units 1 and 2. Hydrometrics, Inc. 


Investigation of potential environmental 


consequences of flyash disposal in on land 


mined by Western Energy in areas A and D or 


into a landfill in the proposed Stage II landfill 


area. 


Chemical analysis showed the dried scrubber sludge to be comprised of flyash, gypsum and 


minor amounts of hematite, magnetite, and mullite.  A treatment to “fix” the ash by adding 


lime was evaluated.  Disposal sites at Western Energy Areas 1 and D and at the Stage II 


landfill area were evaluated.  Methods evaluated included Vee-notch between spoil ridges, dry 


pit bottoms, wet pit bottoms, and layer above the anticipated post-mining water table.  A 


comparison analysis of each method was completed with advantages and disadvantages of 


each approach presented. 
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13 February 1985 Study of Alternative Ash Disposal Methods 


For Colstrip Units No. 1 and No. 2, The 


Montana Power Company. 


Report presented results and 


recommendations of a study of alternative ash 


disposal. 


Wet and dry disposal alternatives were identified.  The wet method deposits slurry into a pond 


and the dry method utilizes mechanical means to dry the ash prior to disposal.  Operational, 


environmental, regulatory, and cost aspects were evaluated for seven different alternatives.  


All dry ash disposal alternatives were considered cost prohibitive.  Wet disposal was 


recommended 


14 April 25, 1985 Evaluation of 1984 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Wells EAP-119, 121, 124, EAP-205 and 210 have seen water quality changes probably from 


SOEP. 


15 July 1985 Report of Soil Survey Colstrip Units 1 and 2 


2
nd


 Stage Evaporation Pond Colstrip, 


Montana.  Northern Engineering and Testing, 


Inc.  


Investigation of subsurface conditions and 


engineering properties of the subsoil for 


assistance in identifying potential liner 


material for the STEP. 


Thirty-one test borings were drilled from 9.4 to 12 feet within the study area.  Field and 


laboratory testing was conducted.  Laboratory analysis included grain size analysis, Atterberg 


limits, moisture natural density, and permeability.  Clay, silt, and sand were encountered as 


well as Fort Union bedrock units.  Groundwater was not encountered at the time of drilling.  


16 November 26, 1985 Preliminary Design of a Groundwater 


Interception System for the Stage II Ash 


Disposal Pond. Hydrometrics, Inc. 


Field testing to obtain data for preliminary 


design of groundwater capture systems for the 


STEP. Drill and construct observation wells. 


Conduct pump testing.  Model aquifer 


response to pumping from simulated wells. 


Develop preliminary engineering design for 


an interception system. Present results in a 


report. 


Seepage calculations indicated that liners with permeability less than 10-7 cm/sec would be 


necessary to control seepage from the cells.  Results of drilling and testing three wells.  


Transmissivity calculated from pumping tests ranged from 17 to 283 gpd/ft reflecting local 


heterogeneities in the formation.  Modeling conducted based on the pumping test results 


suggested well spacings of 50 to 200 feet, although greater spacing may be affective in some 


settings.  Concluded that groundwater containment through a series of capture wells would be 


effective.  A design, recommended operation, and monitoring methodology were included.  


Recommended private well monitoring. 


17 June 25, 1986 Evaluation of 1985 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Sampling began and PBR Flume, North Flume and South Flume along East Fork Armells 


Creek.  Wells EAP-205 and 211 showing possible seepage influence form SOEP.  Changes 


observed at EAP-205 may also be related to sprinklers.  Well 353D had a failed packer and 


was abandoned.  Well 353T was installed. 


18 September 9, 1985 Assessment of the Influence of the Units 1 


and 2 Proposed Stage II Evaporation Pond on 


Groundwater Resources near Colstrip, MT 


A study of existing conditions and evaluation 


of hydrogeology for the proposed STEP.  


Investigation addressed seepage, potential 


control measures, and monitoring 


recommendations. 


Proposed STEP downstream of SOEP.  Strata dip at less than 2 degrees towards the southeast.  


Water is primarily present in sub-McKay strata.  Groundwater flow is towards the north and 


northeast at about 3 feet per year.  Ambient groundwater quality ranges from about 1500 to 


4500 µmhos/cm SC, sulfate 1000 to 3500 mg/l, and boron typically less than 1 mg/l.  Slurry 


water contains much higher concentrations of these parameters.  Several methods to control 


seepage were evaluated including a slurry wall or grout curtain, lining the ponds either using 


native or artificial liner material, groundwater interception.  The evaluation concluded that 


pond lining, management of the system in cells, and sequential filling of cells would be 


beneficial.  Seepage estimates using native materials were 117 gpm, while synthetic material 


calculations were 16 gpm.  An estimated 161 gpm would percolate if the impoundment were 


left unlined.  Wells could be used to control water that has seeped through the pond bottoms.  


Private wells east of the ponds may require replacement.  Water quality data suggest some 


localized impacts to the area around the ponds from seepage.  A comprehensive groundwater 


monitoring plan was recommended. 


19 January 1986 


 


 


 


 


 


 


Stage II Ash Disposal Operation Study and 


Construction Recommendation Report for 


Colstrip Thermal Generation Units No. 1 and 


2 Colstrip, Montana Volume 1 


Original design report, alternatives studies 


report, ant the final recommendations report 


for the Colstrip Units #1 and #2 ash disposal 


after the life of the Stage I Evaporation Pond 


has expired. 


The STEP, referred to in the report as the “Second Stage Evaporation Pond” was designed to 


include a storage pond, main dam, seepage monitoring, control, and collection systems.  


Natural soil, bentonite treatment, and synthetic membrane liners were evaluated.  Permeability 


of the soil material tested ranged from 10
-4


 to 10
-7 


cm/second.  Soil treated with a bentonite 


admixture and placed under ideal conditions of compaction and moisture could achieve 


permeability of 10
-6


 to 10
-8


 cm/second.  Synthetic liner material were considered to have 


permeabilities of 10
-11


 cm/second.  Cost analysis showed the synthetic liner material of HDPE 
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January 1986 (continued) could be installed at a lower cost than amending existing soil.  A stage approach to lining was 


recommended.  The report also noted that evaporation would be necessary to reduce water 


volumes that would accumulate due to the lower permeability of the synthetic liner.  A 


comprehensive monitoring program was recommended.  An interception well contingency was 


recommended. Extension of city water to residences and businesses down gradient of the 


STEP was recommended as a contingency plan in case changes in water quality are observed 


in private production wells. 


20 May 1987 Evaluation of 1986 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Well 121, EAP-205 continues to show influences from the SOEP. 


21 December 7, 1988 Field Inspection of the Units 1&2 


Evaporations Ponds Diversion Dam MT-3213 


– Chen-Northern, Inc. 


Report of visual inspection of the Surge Pond 


Main Dam and associated structures 


Inspection resulted in five recommendations.  Repair erosion gullies along the interior and 


exterior slopes of the embankments forming the West Drain.  Repair minor erosion along the 


contact of the dam’s downstream face with the exterior slope of the berm for the West Drain.  


Repair livestock hoof damage and erosion of the backfill at the wing walls of the 


spillway/drawdown structure and fence off area. Modify the configuration in the ramp of the 


West Drain to obtain a stable slope.  Establish a benchmark for future elevation monitoring. 


22 December 7, 1988 1988. Field Inspection of Units 1 and 2 Surge 


Pond Dam and Saddle Dam MT 1982 and 


3146 – Chen-Northern, Inc. 


Report of Surge Pond and Saddle Dam 


Structure Inspection. 


Findings and recommendations of the inspection included the following: Implement a 


vegetation control program to prevent growth of trees and brush along the upstream face of the 


dams.  Repair wave erosion along the upstream face of the main dam. Extend riprap farther 


onto the right abutment of the Main Dam.  Re-establish weir at toe of main dam.  Install at 


least one additional monitoring well downstream from the right abutment where wet 


conditions exist next to the service road.  Remove sediment and vegetation from the spillway 


flip bucket and clean flip bucket drains.  Fix an open hole near the Saddle Dam toe drain. 


23 December 7, 1988 Field Inspection of Units 1 and 2 Stage I 


Evaporation Pond Dam MT-3211 


Report summarizing results of an inspection 


of the Units 1 and 2 Stage I Evaporation Pond 


Dam 


Recommendations from the inspection were:  Re-establish the spillway inlet.  Establish a 


benchmark for future elevation monitoring.  Implement rodent control program.  Improve 


vegetation cover on lower two-thirds of the downstream face to stabilize minor erosion gullies. 


24 June 1988 Evaluation of 1987 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Wells 210, 211, 352A and 409 were abandoned.  Well 121 shows SOEP influences.   Well 


EAP-205 shows worsening water quality, except for boron.  Water quality at wells 412 and 


413 attributed to SOEP sump seepage.  Well 412 and the SOEP sump removed.  The valley 


drain collection system installed east of the STEP dam to collect water in the alluvium has 


remained dry since its installation (1987). 


25 July 21, 1989 Evaluation of 1988 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Construction of the STEP was completed.  Nine private wells were sampled east of the STEP. 


Five additional monitoring wells (359D, 360A, 361D, 362D & 363A) were installed, two in 


the alluvium east of the STEP and three in bedrock units along the east side of the STEP Dam.  


Wells 121 and EAP-205 showing pond influence. No process pond water effects observed at 


wells 354D, 355D and 356D. 


26 December 1989 Water Resources Investigations and 


Monitoring Montana Power Company 


Colstrip, Montana, Hydrometrics, Inc. 


Water Resources Monitoring Plan Outlined work to be conducted to monitor groundwater quality in nine and private wells in the 


vicinity of the SOEP and STEP.  


27 1990 Evaluation of 1989 Monitoring Data From the 


Montana Power Company Process Pond 


Systems at Colstrip, Montana Hydrometrics, 


Inc. 


Annual Water Resources Report Twenty seven wells were sampled in the SOEP and STEP areas.  Well 121 replaced with 121-


2 due to suspected failed seal.  Water quality in this well and EAP-205 continued to show 


elevated levels of dissolved constituents. Water present in STEP valley drain sump although 


ponds not in use. 
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28 May 21, 1990 Ash Disposal Pond Reclamation, Reclamation 


Research Unit 


Report on Potential Ash Disposal Pond 


Reclamation Treatments 


Strategies for permanent reclamation of fly ash disposal ponds are discussed, including: topsoil 


requirements, capillary barrier implementation, and plant species.  This report outlines a 


proposal and budget for field study of various soil cover treatments.  


29 May 1991 Evaluation of 1990 Monitoring Data From the 


Montana Power Company Process Pond 


Systems at Colstrip, Montana Hydrometrics, 


Inc. 


Annual Water Resources Report Water detected in STEP valley drain sump.  The sump had been dry prior to 1989.  The STEP 


was not in use at this time.  Water quality showed an increase in specific conductance since 


water was first detected.  Water from well 413 does not appear to be impacted.  Well EAP-205 


shows continued deterioration in water quality.  No change observed in monitoring wells 


further to the north.  North flume water quality poorer quality.  City began discharging treated 


water to a storage pond at the golf course rather than into East Fork Armells Creek upstream of 


the North Flume. 


 April 1992 Water begins to decant to the STEP  Water directed to Old Clearwell and STEP Cells A and E 


30 April 30, 1992 Evaluation of 1991 Monitoring Data From the 


Montana Power Company  Process Pond 


Systems at Colstrip, Montana  Hydrometrics, 


Inc. 


Annual Water Resources Report Well EAP-205 showed continued water quality decline.  Well EAP-208 showing probable 


SOEP effects.  Wells to the north show no adverse effects.  Water quality at the PBR flume 


exhibits a decline in water quality, while north and south flumes show little change.  STEP 


Main Dam Sump continues to collect water of declining quality.  Moose Lodge well (PW-704) 


showed change in quality due to installation of a water softener. 


31 1993 Growth of Vegetation on Ash Disposal Sites, 


A Report on Vegetation Activities Since June 


1990, Reclamation Research Unit 


Report on soil cover and vegetation test plots 


for potential reclamation strategies on Stage I 


Pond 


Various soil cover techniques, including capillary barriers, were tested as potential reclamation 


strategies for the Stage I Evaporation Pond.  Results indicated that thicker caps were 


statistically favorable to plant growth.    


32 April 1993 Evaluation of 1992 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality changes were observed at well 360A in 1992 which were attributed to the STEP 


Main Dam Sump being inoperable for about four months.  Once the equipment was repaired 


water a large amount of water was pumped to the ponds and local water levels declined.  


Water quality at well 360A showed a slight improvement following the repairs.  Water at well 


EAP-208 improved.  Well 356D, located further to the north, showed higher concentrations of 


constituents.  No change in water quality in other monitoring wells north of the SOEP. 


33 December 1993 Investigation of the Quality of Groundwater 


and Surface Water in the Colstrip Plant Site 


and 1&2 Evaporation Pond Areas – Draft, 


Hydrometrics, Inc. 


Initial phase of investigation of Units 1 and 2 


SOEP and STEP that included installation of 


monitoring wells, evaluation of groundwater 


quality, and pond seepage estimates.  


Precursor to 1995 final report 


Shale, siltstone and sandstone, with minor coal underlies the site. The Rosebud and McKay 


coals are mostly absent from the area due to erosion and the eastward regional dip of strata.  


Groundwater quality is generally similar to that of the Plant site, with large lateral and vertical 


variations in concentrations of dissolved constituents.  Wells near the SOEP have specific 


conductance of greater than 5,000 µmhos/cm. Studies conducted by Van Voast (1977) 


indicated SC values of 3,500 µmhos/cm at the north end of Colstrip.  A synoptic run 


conducted in 1993 on East Fork Armells Creek showed SC at the north end of Colstrip and in 


the area upgradient of the plant site to be 5,000 µmhos/cm.  Water at wells EAP-119, EAP-205 


and EAP208 impacted  


34 May 1994 Evaluation of 1993 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Flow in East Fork Armells Creek higher.  Concentrations of dissolved constituents lower. 


Wells in the STEP Main Dam area showed stable or improving water quality.  Water quality 


declined at well EAP-205 while EAP-208 improved. 


35 January 1995 Growth of Vegetation on Ash Disposal Ponds, 


Reclamation Research Unit 


A Report of Revegetation Activities at the 


Colstrip 1 and 2 Ash Disposal Ponds  


This report discusses methodology and results of plant cover, plant production, and soil 


analyses on reclamation test plots in the Stage I Pond area.  Discussion is comprehensive but 


focuses primarily on results of study conducted in 1994.  Results indicated that perennial 


grasses on plots were declining and yellow sweetclover was becoming more abundant.   


36 January 9, 1995 


 


 


 


Investigation of the Quality of Groundwater 


and Surface Water in the Colstrip Plant Site 


and 1&2 Evaporation Pond Areas, 


Hydrometrics, Inc. 


Investigation of groundwater including 


installation of 11 monitoring wells, 


groundwater sampling, aquifer testing, and 


synoptic runs along East Fork Armells Creek 


Water quality in new monitoring wells 365S, 366S, 368D, and 369D showed similar quality to 


wells EAP-205, EAP-208, and EAP-119, which had all shown increasing trends in 


concentrations of dissolved constituents.  Water quality at some wells suggested changes may 


have occurred 500 to 1000 feet from the SOEP except on the southeast where a thin where a 
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January 9, 1995 


(continued) 


relatively narrow area of impacted water extends towards the Surge Pond.  Groundwater flow 


velocities calculated using hydrologic properties from aquifer test analyses and gradients were 


between 0.1 and 0.8 feet per day.  Some fracture flow may be occurring causing changes in 


quality further from the pond. 


 


Only synoptic site AR-1 (North Flume) was included in the synoptic runs on Synoptic runs 


results indicate an increase in flow downstream.  A relatively large increase in flows, and 


improvement in water quality, occurred between the AR-2 and AR-1, downstream of the 


Colstrip Sewage Treatment Plant ponds. 


37 May 24, 1995 Evaluation of 1994 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


 Annual Water Resources Report PBR flume not functioning and in need of repair.  Synoptic run showed flow and 


concentrations of dissolved constituents to be lower than average.  Flyash scrubber slurry first 


routed to STEP in 1994.  Eleven monitoring wells (364D through 374S) were installed in the 


SOEP and STEP areas in 1994.  No significant water quality changes observed.  Groundwater 


capture planned in areas showing impacts from SOEP. 


38 January 12,1996 Report of 1995 Activities on Stage I Ash 


Disposal Ponds, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and Near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


This report discusses methodology and results of plant cover, plant production, and soil 


analyses on reclamation test plots in the Stage I Pond area.  Discussion focuses primarily on 


results of study conducted in 1995.  Results indicated that cover and production of perennial 


grasses were greater in 1995 than any prior year of study.  Reference areas established on plots 


were declining and yellow sweetclover was becoming more abundant.   


39 March 20, 1996 Evaluation of 1995 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report PBR flume repaired and operable.  Synoptic run results show higher flow than previous year’s 


event.  Water quality in East Fork Armells Creek showing stable or slight long term 


improvement.  Private well PW-704 showed declining water quality.  Well EAP-413 showed 


declining water quality.  Some STEP Main Dam sump pumping and control problems 


identified which possibly contributed to water quality trends at EAP-413. Poorer water quality 


noted for wells 356D, 365D, 368D, 371D, and EAP-205.  SOEP reclamation began in 1995 


with the southwest arm (Phase 1) being completed.  Reclamation cap designed to limit or 


eliminate recharge to ash from precipitation. 


40 March 1996 Design and Installation of the Stage I 


Evaporation Pond Area Groundwater Capture 


System 


Report summarizing installation of a 


groundwater capture system north of the 


Units 1 and 2 Stage I Evaporation Pond. 


Because of water quality changes, well EAP 205 was converted for groundwater capture.  


Groundwater pumped from the well was routed via a 2-inch HDPE pipeline to the northwest 


corner of the SOEP where it enters the overflow pipe to the STEP.  Wells 375D and 376D 


were installed to monitor capture system effectiveness. 


41 March 1996 Stage I Evaporation Pond Area Groundwater 


Capture System Operation & Maintenance 


Manual 


Operations Manual  Operation and maintenance manual for the well EAP-205 capture system. 


42 December 1996 Report of 1996 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


PPL committed to and began reclamation construction of the Stage I Pond in 1996.  All but 


two of the research plots were discontinued.  Only the two treatments that are analogous to the 


final reclamation design were kept.  Reference areas were established away from the 


reclamation area to use as a comparison for soil characteristics and plant cover and production 


on reclaimed areas.  A hail storm in summer of 1996 altered the course of vegetative 


succession.    


43 May 1997 


 


 


 


 


 


Evaluation of 1996 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Synoptic run results show slightly worse water quality at PBR flume while other sites showed 


quality similar to previous years.  More water pumped at STEP Main Dam Sump than 


previous years and quality worse. Water quality at well 360A, located downgradient of the 


Main Dam Sump showed had improved water quality from previous year.  Higher 


concentrations of dissolved constituents in water at wells 364D, 367D, and 372D but not sure 


if natural variations or pond influences.  Water at well EAP-119 showed improvement.  Well 
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May 1997 (continued) EAP-205 was converted for groundwater capture.  Private well water quality stable except for 


well PW-704, which continued to show increasing concentrations of dissolved constituents.  


44 December 1997 Report of 1997 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


Soil and plant studies were conducted on two plots within the reclamation area and four 


reference areas outside of the reclamation area in 1997.  Cover and production on reclaimed 


plots is apparently equal to that of reference areas; but diversity on reclaimed areas may me 


lacking.  Boron levels were high in plants grown on reclamation plots and in some samples 


from reference areas.  Boron levels in some soils of the reclamation cap are elevated but they 


do not appear to be affecting plant growth. A clear trend of boron diffusion through the cap is 


not evident.  A hail storm in July 1997, again, affected clipping plot results.  


45 Spring 1998 Evaluation of 1997 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality at synoptic run sites along East Fork Armells Creek show improved water 


quality. Private well PW-704 being further investigated after declining water quality observed 


during previous monitoring.  Other private well water quality stable.  New pumps installed 


into the STEP Main Dam Sump.  Water quality at 360A showed slight improvement.  STEP 


Cell A liner repaired early in 1997.  Improved water quality at capture wells EAP-205.  Well 


EAP-119 showing improved water quality while upgradient wells 371D and 372D showing 


slight increase in concentrations of chemical constituents. 


46 September 1998 Groundwater Investigation of the Stage II and 


3 & 4 Effluent Holding Pond Areas.  


Hydrometrics, Inc. 


Groundwater investigation in the Units 1 & 2 


Stage II Evaporation Pond area with a focus 


on the area around private well PW-704. 


Installed, tested, and sampled wells 377A through 382A.    Water from wells PW-704, 377A, 


378A, 380D and 382A show process pond impacts.  Well 381A, a shallow well completed 


where Cell D was constructed also shows potential impacts.  No deep groundwater found at 


381A area suggesting local source and extent.   Well EAP-413 shows minor process water 


influences.  Data suggest that impacted water flows in shallower bedrock system.  Additional 


wells recommended for the area.  Groundwater capture and additional investigation 


recommended.   In addition, replacement of PW-704 recommended. 


 


47 November 1998 The Montana Power Company East Fork 


Armells Creek Slurry Spill Cleanup Report, 


Hydrometrics, Inc. 


A Spill occurred near East Fork Armells 


Creek when a weld on slurry pipeline failed.  


Approximately 80,000 gallons of slurry 


spilled on the surrounding ground. An 


estimated 80 cubic yards of flyash may have 


entered the creek. 


MPC personnel contained the initial spill and initiated soil cleanup.  After receiving regulatory 


approval, MPC rerouted a portion of the creek around the area visually impacted by flyash 


slurry. Hydrometrics Remediation Services was retained to remove flyash from the creek.  


Approximately 329 cubic yards of soil and flyash were removed.  Material moved from the 


site was staged near the area to allow drainage so spillage would be minimized during hauling.  


Excavated material was place in the abandoned Units 1&2 Bottom Ash Ponds.  Material 


spilled during hauling was removed following creek remediation.  Silt fence were removed and 


flow restored to the original channel on October 8, 1998. The diversion was backfilled. 


48 December 1998, Revised 


February 1999 


Report of 1998 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


1998 was cited as a “normal” year in terms of climactic conditions and plant response to 


conditions encountered in 1998 can be considered normal.  Boron concentrations in plant 


tissue were in low to normal range of those encountered previously in this study.  The authors 


surmise that the vegetation community is nearing stagnation, suggesting that cover and 


production on the cap will be slightly greater than that in reference areas but that species 


diversity will not equal that of native range.  Livestock grazing and study at additional 


transects to provide better spatial coverage of plant and soil data was recommended in the 


report.    


49 April 1999 


 


 


 


 


 


MPC Capture System Installation Report Monitoring wells were installed and tested in 


both the SOEP and STEP areas.  Groundwater 


capture systems were installed, started and 


monitored.  Data from this work was 


evaluated and included in the report. 


In the STEP area monitoring wells 377A, 378A, 380D, 383D and 393D were converted for 


temporary groundwater capture.  Groundwater in the area was flowing to the northeast.  Two 


bedrock units were identified with a downward gradient existing.  Private well PW-704 was 


showing declining water quality so well PW-717 was installed to supply water for the Moose 


Lodge.  Well 356D, which was screened over three intervals, was identified as showing a long 


trend of declining water quality.  In the SOEP area, wells EAP 119, 369D, and EAP-205 were 
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April 1999 (continued) converted for groundwater capture.  Additional wells or piezometers were installed to monitor 


capture well performance.  Relatively high boron concentrations at well 366S were interpreted 


to be from the saturation of clinker and ash near the well, following construction of the Surge 


Pond. 


50 April 15, 1999 1 Evaluation of 1998 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, Montana Power Company Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Spill near East Fork Armells resulted in flyash slurry entering creek within Plant Site area 


boundary.  Cleanup and containment response immediate although clear water from spill 


flowed into STEP area boundary.  A slight increase in concentrations of chemical constituents 


was noted during the synoptic run.  Several wells in the SOEP and STEP converted for 


groundwater capture (see April 21, 1999 Hydrometrics report).  At end of 1998, 126 acres of 


the SOEP had been reclaimed utilizing a cap designed to limit infiltration of precipitation 


water. A replacement water supply well (PW-717) was installed.  Well PW-704 shows 


variable water quality while other private wells show stable water quality. 


51 April 21, 1999 The Montana Power Company Groundwater 


Capture System Installation Summary Report.  


Hydrometrics, Inc. 


Furthered investigation of the area east of the 


STEP Main Dam and described groundwater 


capture system installation. 


Monitoring wells 383D through396D-P installed.  Well PW-717 installed to replace PW-704.  


Groundwater flow from the STEP area generally towards the northeast.  Water quality impacts 


confined to shallow bedrock and alluvial deposits.  Impacted groundwater flowpath identified 


in shallow bedrock at well 380D, resulting in installation of groundwater capture at well 380D, 


383D and 393D.  Water quality changes noted at wells 379A and EAP-413.  Wells 377A and 


378A, east of the STEP Main Dam were converted for temporary groundwater capture.  Well 


EAP-119, located southeast of the SOEP was converted for groundwater capture.  Well 369D, 


located north of the SOEP was converted to a groundwater capture well. Groundwater levels 


have increased north of the SOEP and STEP 


52 December 1999, Revised 


January 2000 


Report of 1999 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The 1999 growing season was drier than normal.  Plant and soil characteristics measured under 


the study (plant cover, plant production, species richness, soil EC, pH, and plant and soil boron 


concentrations) were within normal ranges.   Research showed enriched boron concentrations 


in soil just above the capillary barrier of the cap; the elevated concentrations at this interval do 


not appear to affect plant growth.   Elevated boron levels were found in plants on reclamation 


plots and on reference areas.  The boron levels may be the result of dust accumulation on 


leaves or may be natural to the area.   


 December 17, 1999 PPL Closes on assets   


 


53 March 2000 PPL Montana, LLC Fall 1999/Winter 2000 


Groundwater Investigation Report Colstrip, 


MT, Hydrometrics, Inc. 


This report included an evaluation of the 


STEP area.  Work included installation of 


seven wells north of the STEP Main Dam, an 


evaluation of installing capture wells on 


divider dikes, and evaluating the feasibility of 


installing a horizontal boring under the ponds.  


Groundwater quality for the entire area was 


reviewed. 


Wells 911D and 397D were converted for groundwater capture based on observed 


groundwater quality.  Capture from these wells began in October 1999.  Water levels in nearby 


monitoring wells were lowered following the initiation of pumping.  A discreet flow pathway 


for water from the ponds was not identified due to the high variability of groundwater quality 


north of the STEP.  Water with elevated SC and boron concentrations exist at wells EAP-119, 


368D, 365S, and 366S.  The similarity in water quality at 365S, and 366S suggests good 


hydraulic communication between the completion units.  Groundwater showing effects from 


the SOEP was identified at EAP-205, EAP-208, and 369D.  Water from 367D, further from 


the SOEP did not show pond impacts.  It was concluded that effects from the SOEP were 


limited to the area near the ponds.  A downward gradient exists between shallow and deeper 


sub McKay units north of the ponds.  Groundwater capture from the STEP divider dikes has 


advantages and disadvantages. Cost of installing horizontal borings below the ponds may be 


cost prohibitive, although long term operation and maintenance costs may offset the initial 


installation costs in the long run. Concentrations of indicator parameters in water from wells 


908A, 909A, 910A, and 913A showed an increasing trend from south 909A to north 913A.  


Additional investigation of this area was recommended. 
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54 April 23, 2000 Evaluation of 1999 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Well PW-717 was installed to replace well PW-704.  Monitoring wells 392D through 913A 


installed.  Improvement noted in water quality in East Fork Armells Creek.  Wells 350D, 


capture well 369D, and private well PW-704 showed poorer water quality.  Wells EAP-119, 


365S, 366S, 371D, 372D, 355D, 375D, 376D, 354D, 367D showed improved water quality.  


Potential sources for impacted water near well PW-704 identified as SOEP, Seepage under or 


around STEP Main Dam and grout curtain, and STEP Main Dam Sump problems.  Further 


study of groundwater down gradient of 382A area planned. 


55 May 2000 PPL Montana, LLC March 29, 2000 East 


Fork Armells Creek Return Water Spill and 


Cleanup Report, PPL Montana, LLC 


Describes pipeline failure and associated 


mitigation activities. Occurred in Plant site 


area but effected surface water and potentially 


groundwater down gradient of STEP. 


A weld failed on the effluent pipeline that was used to transport flyash slurry from the Units 


1&2 A/B Flyash Pond on March 29, 2000.  The break occurred as water from the clearwell 


was being pumped through the pipeline to purge flyash slurry from the pipeline. The spill was 


the result of a broken weld on HDPE pipe.  An estimated 122,500 gallons were spilled.  Most 


of the liquid was contained by earthen berms which directed the water to a temporary retention 


pond.  However, an estimated 9,000 gallons of liquid entered the East Fork Armells Creek. 


 


PPL shut down the dredge and mitigation efforts began a short time after the line broke.  These 


mitigation measures included isolating the portion of East Fork Armells Creek that was 


impacted by the spill.  Pumps were used to collect water from the creek.  Water was pumped 


either to water wagons and hauled to Plant Site ponds, or to the Waste Water Treatment Plant 


(WWTP) holding cell #3, from which it was pumped back to Plant Site ponds. An estimated 


273,000 gallons of water (114,000 return water, 159,000 impacted water from EFAC) were 


recovered. An additional, 40,000 gallons of impacted water were pumped from the Wastewater 


Treatment Plant cell #3. 


 


Water quality samples were collected to delineate impacts portions of the East Fork Armells 


Creek and to evaluate creek water quality following spill cleanup efforts.  Results of the 


sampling showed that a “slug” of water with process water impacts moved slowly 


downstream.  Water quality following the spill was compared to data collected from previous 


synoptic runs.  It was concluded that the creek water quality had returned to its pre-spill 


conditions approximately three days after the event occurred.   


56 June 2, 2000 Groundwater Quality Data Assessment for 


Montana Power Company Regarding the 


Colstrip Project, URS Greiner Woodward 


Clyde 


Groundwater quality assessment report 


including the Units 1&2 SOEP and STEP 


areas. 


SOEP – seepage is likely to have occurred through the natural clay liner resulting in two 


plumes.  Seepage from the SOEP may also be contributing to impacts east of the STEP Main 


Dam.  STEP are constructed using HDPE liners.  The liner in Cell A failed in November 1996.  


Seepage was observed in the Cell D/Clearwell crossover pipe in 1998.  Impacted water 


extends east of the STEP to East Fork Armells Creek. 


57 August 2000 Memorandum: 2000 East Fork Armells 


Creek, Hydrometrics, Inc. 


Report summarized result of a synoptic run 


conducted on East Fork Armells Creek.  Five 


existing sites and five new sites were 


monitored for flow and quality. 


East Fork Armells Creek gaining due to groundwater inputs, contributions from the sewage 


treatment ponds, Townsite, surge pond, golf course irrigation and domestic runoff sources.  


Concentrations of TDS, sulfate and boron increased between AR-5 and AR-3.  Concentrations 


of these parameters drop downstream of AR-3 and are relatively constant to AR-6, where a 


slight increase in sulfate occurred.  Concentrations of most chemical constituents decreased 


when compared to previous samples from AR-5 to AR-1. 


58 December 11, 2000 


 


 


 


 


 


Report of 2000 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The 2000 growing season experienced moisture within normal ranges.  Plant and soil 


characteristics measured under the study (plant cover, plant production, species richness, soil 


EC, pH, and plant and soil boron concentrations) were within normal ranges.  Research 


showed enriched boron concentrations in soil just above the capillary barrier of the cap; the 


elevated concentrations at this interval do not appear to affect plant growth.   Boron levels 


found in tissue of plants growing on the soil cap were not elevated.   New studies on larger 
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December 11, 2000 


(continued) 


research plots identified greater species diversity than that observed at the original research 


plots.  Many of these species apparently have volunteered from seed in the topsoil layer or 


from seed transported from adjacent rangeland to the soil cap.   


59 January 2001 PPL Fall 2000 Groundwater Investigation 


Report, Hydrometrics, Inc. 


SOEP and STEP studies described in this 


report included results of a synoptic run at 


five established sites on East Fork Armells 


Creek and an additional investigation in the 


SOEP and STEP areas  


Five wells were installed in the alluvium and shallow bedrock near East Fork Armells Creek.  


Potential impacts were identified at well 916A and further monitoring was recommended.  


Water quality was better downstream of this well.  A synoptic run was conducted on East Fork 


Armells Creek with five sites being added downstream of the North Flume. Synoptic run 


results were not indicative of water quality impacts downgradient of the STEP.  Improved 


water quality in upper reaches of the synoptic run.   


 


Five wells (920A, 921A, 922A, 923A & 924A) were installed in the Stage I and II pond area.  


Well 920A, installed on the Stage I dam, contained insufficient water to test.  Water quality 


results indicate that water contained in all the wells is affected by pond water 


 


A capture zone analysis was conducted to evaluate the potential effectiveness of groundwater 


capture using vertical wells installed on Stage II divider dikes, or around the edge of the 


ponds.  Results of the investigation indicate that 20 to 25 wells would be needed to control 


groundwater flow around the ponds.  Water levels would be substantially reduced below the 


ponds, but the alluvium would likely not be completely dewatered because of the size of the 


ponds and limited areas available for well installation.  


 


Pump testing was conducted on well 365S to evaluate the annular seal.  Testing involved 


pumping at 365S while simultaneously measuring water levels in 365S and 366S.  Results of 


the testing indicate that the well seal in 365S has failed. 


60 March 21, 2001 Evaluation of 2000 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Eleven new wells installed in SOEP and STEP areas.  Significant improvement in water 


quality in East Fork Armells Creek.  Limited grazing proposed for SOEP cap.  Improving 


water quality noted at wells EAP-119, 365S, 366S, 368D.  Poorer quality at wells 360A and 


371D.  Impacted water reported downgradient from active capture systems.  Plans to extend 


capture downgradient. 


61 December 2001 PPL Montana Fall 2001 Groundwater 


Investigation and Capture System Installation 


Report, Hydrometrics, Inc. 


Further investigation of the area east of the 


STEP Main Dam 


Wells 927D and 928D were installed.  Groundwater at these wells, and alluvial well 910A 


showed evidence of process water impacts.  Wells 375D and 376D, located adjacent to 


existing capture well EAP-205 were converted to capture wells.  Well 924A, located on the 


divider dike between the Old Clearwell and STEP Cell E and completed in alluvium, was 


converted to a capture well.  Well EAP-208, located just north of the SOEP was converted to a 


groundwater capture well.  Plans were underway to obtain access from the Montana 


Department of Transportation to gain access to convert well 910A for groundwater capture. 


 


Well 365S and 366S were tested to evaluate communication between the completion intervals.  


It was concluded that the two wells were monitoring the same groundwater and well 365S was 


abandoned.  Well 926S was installed in the shallow bedrock to replace 365S.  Groundwater at 


926S was not impacted by process water although nitrate plus nitrite levels were elevated. 


62 December 12, 2001 Report of 2001 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The 2001 growing season was drier than normal.  Plant cover and production were lower than 


normal, in response to less available moisture.  Soil parameters and plant tissue boron 


concentrations were un-impacted by low moisture and were typical of past years of study.   
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63 April 17, 2002 Evaluation of 2001 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality improvement observed in East Fork Armells Creek.  Well 365S replaced with 


926S.  North and south flumes replaced.  Well 924A, converted to groundwater capture well.  


Began efforts to convert well 910A for groundwater capture. 


64 December 31, 2002 Report of 2002 Activities on Stage I Ash 


Disposal Pond  --FINAL REPORT, 


Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


The studies of 2002 revealed that the plant communities on the ash pond caps continue to 


develop. Plant cover and productivity were reduced slightly but may be attributed to the lack 


of soil moisture reserves caused by several years of drought.  No soil studies were conducted 


in 2002.  


65 January 20, 2003 PPL submits results of pond sampling for 51 


parameters to MDEQ 


Ponds sample at ponds most likely to receive 


chemicals of concern.  Not sampled at STEP 


but water potentially could be routed there. 


Few concentrations above WQB-7 standards 


66 January 2003 2002 Groundwater Investigation Report PPL 


Montana, L.L.C.,  Hydrometrics 


Investigation in the alluvium along East Fork 


Armells Creek, capture well and system 


installation, and well 356D evaluation 


A geoprobe investigation was conducted east of well 910A by sampling 10 locations.  


Elevated values of SC, and concentrations of dissolved boron and chloride occur in an 


elongated zone extending from well 909A to 916A and decrease toward East Fork Armells 


Creek.  Four boreholes were advanced east of Highway 39 to evaluate potential alternative 


groundwater capture locations west of well 916A.  Significant quantities of groundwater were 


not encountered. 


Well 910A was converted to a groundwater capture well.  Monitoring data show decreases in 


water levels at wells 910A and 913A.  System monitoring and adjustments are ongoing to 


increase capture effectiveness of the well.  Well 377A had experienced sand pumping 


problems and was recompleted.  


 


Groundwater capture models were prepared for wells EAP-205, 375D and 376D to estimate 


capture radius of the capture system.  TwoDan modeling software was used for the evaluation.  


Results of the evaluation predict a capture radius for the system of about 150 feet.  Well 929D 


was installed northeast of EAP-205.  Water sampled from the well showed an SC of 5620 


µmhos/cm, nitrate plus nitrite of 12.1 mg/L, dissolved boron of 0.5 mg/L, chloride of 98 mg/L, 


and dissolved selenium of 0.006 mg/L.  The calcium/magnesium ratio was 0.99.   


67 March 24, 2003 Evaluation of 2002 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Reclamation studies show cap has reached maturity in all 5 areas.  Three new wells installed; 


one (929D) north of the SOEP in shallow bedrock and two to the base of clinker deposits north 


of the SOEP as part of 356D investigation.  Water quality with ranges historically observed in 


East Fork Armells Creek.  Water levels and quality at well 371D continue to decline.  Water 


quality at well PW-704 seems to be improving in response to upgradient collection.  Well 


913A to be evaluated for capture.  


68 June 2003 Well 356D Area Groundwater Evaluation Summary of investigation of long term water 


quality trends at well 356D. 


Well 356D was located about 3500 feet north of the STEP and was completed in three 


intervals. Water from well 356D had been monitored since the mid 1980’s and had shown a 


progress increase in concentrations of dissolved constituents.  Investigation of this trend 


included collection of isotope data, evaluation of iodine as a potential pond water indicator, 


installation of monitoring wells, and review of water from adjacent coal mining wells.  Results 


of isotope analysis supported the conclusion of process water impacts at wells EAP-208 and 


380D but indicated there were probably not impacts at well 356D.  Iodide was not considered 


a viable tracer for pond water.  Wells installed into clinker upgradient of 356D were dry.  


Western Energy monitoring wells had shown consistent water quality throughout the 


monitoring period except at well WA-109.  Water from WA-109 showed trends similar to that 


of well 356D and could be in a potential recharge area for water flowing to 356D. 
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69 July 31, 2003 Memorandum: East Fork Armells Creek, 


Hydrometrics, Inc. 


Summary of synoptic run results from May 


2003 event.  Included 11 surface water sites 


plus one treated sewage effluent pond. 


Flow increased from AR-5, with the largest increase measured between AR-2 and AR-1 


(directly downstream of Colstrip sewage wastewater ponds).  Flow decreased between AR-1 


and AR-9. Flow between AR-9 and AR-6. Water quality results were generally similar to, or 


slightly higher than, previous events.  The main exception was chloride concentrations, which 


were higher at sites AR-1 through AR-5. Sites AR-2 through AR-5 are upgradient of the STEP 


area. 


70 December 2003 Report of 2003 Activities on  


Stage I Ash Disposal Pond, Reclamation 


Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


Soils data were collected in 2003 and indicated that pH and salt content have remained 


relatively unchanged since the initiation of the study.  Boron may have increased at the 


soil/scoria interface in some areas.  Perennial grass cover on the reclaimed ponds was equal to 


or greater than that found on native range sites; boron concentrations in tissue of grasses on the 


cap were largely similar native range.    


71 February 9, 2004 Results of additional pond analysis for Units 


1&2 A/B Flyash ponds requested by MDEQ 


January 12, 2004. 


Analytical results for pond sampling at Plant 


Site but related to STEP 


Sampled for Dioxins and PAH’s– results non-detect. 


72 April 6, 2004 Evaluation of 2003 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED. 


Annual Water Resources Report Fourteen new monitoring wells installed in 2003.  Water quality declined at well 371D.  


Improved water quality was observed at well 369D. 


73 May 2004 PPL Montana, LLC,  2003 Groundwater 


Investigation Report Colstrip, Montana, 


Hydrometrics, Inc. 


Evaluation of East Fork Armells Creek 


surface and groundwater, east of the STEP 


Main Dam, and SOEP area near well 366S. 


Water quality in East Fork Armells Creek was slightly poorer than during the 2000 synoptic 


run but remained better than other previous events. 


 


Geoprobe borings and monitoring wells were installed near and on the golf course.  An 


elongate area extending from near the STEP tributary drainage to Pine Butte Road was 


identified. Wells 943A, 944A, and 945A were installed directly north of the golf course and 


were being converted to captures wells.   


 


Well 916A, 938A and 940A were being converted to capture wells. Startup occurred in first 


quarter of 2004. Wells, 932D, 933D, and 934D were installed directly north of well 928D and 


were converted to groundwater capture wells along with wells 927D and 928D. 


 


Water quality at well 382A appears to be improving in response to groundwater capture at well 


377A and 378A.  However, well 382A was being converted to a capture well to expand 


groundwater capture efforts in this area and accelerate remediation. A review of water quality 


was conducted and concluded that the groundwater in East Fork Armells Creek alluvium is a 


Class III. 


74 July 2004 Preliminary Conceptual Hydrogeological 


Model Stage I and II Evaporation Pond and 


Plant Site Areas Colstrip Steam Electric 


Station Colstrip, Montana, Maxim 


Technologies 


Report summarized the conceptual 


groundwater model for the SOEP and STEP. 


The principal water bearing units in the SOEP and STEP areas are shallow and deeper sub-


McKay Sandstones and alluvium.  Groundwater generally flows to the northeast.  Impacted 


water has migrated north from the SOEP, with capture systems apparently limiting further 


migration.  Impacted water appears to have migrated more than 1000 feet to the southeast.  


Shallow groundwater is impacted downgradient of the STEP Main Dam.  No impacts have 


been identified in private wells, except for well PW-704. 


75 October 14, 2004 Report of 2004 Activities on Stage I Ash 


Disposal Pond, Reclamation Research Unit 


An Update of Reclamation Research Unit 


Activities on and near the Stage I Ash 


Disposal Ponds, Colstrip, Montana 


A dry spring resulted in very few wild flowers on either the native range or the reclaimed ash 


pond.  Cover of cool season grasses was also poor.  Litter on the pond cap was reduced by 


livestock grazing.  Boron levels in and on grasses were higher than previous observations; in 


fact, some boron levels were above those that would result in plant mortality.  It was suggested 


that Boron was wind-deposited in dust blown from the active Stage II Pond.     
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76 March 2005 Technical Memorandum Groundwater 


Modeling of the Stage II Evaporation Pond 


Area Colstrip, Montana, Maxim Technologies 


Report of conceptual model, groundwater 


model design and setup parameters, 


calibration results, and hydraulic control 


alternatives. 


A numerical groundwater model was developed to evaluate groundwater flow in the STEP 


area.  The model was designed so transport modeling could also be conducted.  The model was 


based on MODFLOW-2000 (Harbaugh and others, 2000).  A grid covering an area 5,400 by 


9,000 feet, with 93 rows and 136 columns was established.  Grid spacing ranged from 25 feet 


square to 100 feet square at the perimeter.  Boundary conditions were established based on 


pertinent conditions and edge of model conditions including general head boundaries, river 


packages, drain cells, constant flux, recharge, horizontal flow barrier, or no-flow boundaries.  


The model was calibrated by adjusting boundary conditions and various input parameters until 


simulated water levels and constituent concentrations were similar to actual conditions 


observed in 2003 and 2004.  The model was used to evaluate alternatives that could be used 


for mitigation purposes, including installation of a hydraulic barrier and/or installation of 


capture wells downgradient of the STEP Main Dam.  Results suggested that a hydraulic barrier 


would not be effective at preventing downgradient migration of constituents.  Result did 


indicate that capture wells installed close to the toe of the STEP Main Dam would beneficially 


aid existing groundwater capture system.  Recommendations from the evaluation included 


installation of monitoring wells and capture wells and testing of the wells to further evaluated 


hydraulic parameters. 


77 March 5, 2005 Evaluation of 2004 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Thirteen monitoring wells installed.  Private wells PW-718 through PW-729 included in 


sampling program and conducted quarterly sampling.  Installed wells 946 and 947 in the 


SOEP.  Column testing conducted on ash samples from the boreholes.  Well EAP-119 


continuing to show improving trend. Water quality at PW-704 stabilizing.  Wells 927D, 928D, 


932D, 933D, 934D. 913A, 916A, 938A, 940A and 382A were converted for groundwater 


capture.  Wells 943A, 944A, and 945A were converted for capture and started in April 2004. 


78 June 8, 2005 Slug Test Results for Wells 946 and 947 in 


Stage 1 Area PPL Montana 


Report on slug test conducted on two 


monitoring wells in the SOEP 


Hydraulic conductivity of 0.39 ft/day and 0.06 per day were calculated for wells 946 and 947, 


respectively.  Methods described by Bower and Rice, 1976 were used for the calculations.  


79 September 2005 Technical Memorandum: 2005 East Fork 


Armells Creek Synoptic Run, Hydrometrics, 


Inc. 


Summary of 2005 synoptic run on East Fork 


Armells Creek.  Twelve surface water sites 


were monitored for flow and quality.  On 


treated sewage effluent pond was sampled for 


quality.  Site AR-12 was a new site during 


this event. 


Site AR-12 was added to the synoptic run and is located directly upstream of the Highway 39 


culvert. Measured flow tended to increase from the uppermost site (AR-12) to about AR-1.  In 


2005, flow decreased between site AR-1 and AR-6.  A slight increase in flow occurred 


downstream of AR-6.  


 


In 2005, water quality trends along East Fork Armells Creek were similar to previous events 


with concentrations of total dissolved solids increasing between AR-5 and AR-3, decreasing 


between AR-3 and AR-1, and remained relatively steady downstream of AR-1.  Slight 


increases in sulfate, TDS and nitrate plus nitrite were observed at AR-10 as was the case 


during previous events.  As with previous events, chloride concentrations were highest at the 


uppermost site (AR-12 in 2005), decreased between AR-12 and AR-1, and were relatively 


stable downstream of AR-1. 


80 November 7, 2005 


 


 


 


 


 


 


 


 


Report of 2005 Activities on 1&2 and 3&4 


Ash Disposal Ponds.  Reclamation Research 


Group   


Report of studies conducted on the SOEP cap.  


Specifically, the evaluation of vegetative 


cover on reclaimed materials in the SOEP 


Vegetation was reported to be growing and reproducing in a manner consistent with 


reclamation projects. Cover and biomass of forage grasses has reduced in production on Areas 


1, 2, and 3 but remained higher than native range sites.  Areas 4 and 5 were at a growing peak 


and were expected to slow. 


 


Perennial forbs are starting to invade the cap in Area 1, the first reclaimed area.  The 


succession of plant species on the cap will continue but will not match the native range sites 


for decades.  Boron levels in vegetation on the SOEP cap appear to have stabilized within 


normal limits for plants on disturbed semi-arid western rangelands. 
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November 7, 2005 


(continued) 


Grazing appears to be having a positive impact on vegetation on the cap.  Yellow sweetclover 


amounts were less than observed in previous years.  Management of the cap appears to be 


working successfully. 


81 February 10, 2006 1&2 STEP Seepage Discovered – Update 


1200 2/10/2006.   


E-mail Update report to MDEQ of Seepage 


along outboard (north) side of STEP Cell E 


Approximately five gpm of water was observed flowing from what appeared to be a gopher 


hole on the north side (outboard) of the embankment between STEP Cell E and future Cell C. 


When the seep was notice, water had flowed about 150 from the base of the embankment.  


PPL excavated a temporary sump about 10 feet from the toe of the embankment to collect the 


seepage.  Soil around the seepage point was excavated and it was confirmed that a single flow 


path, likely a rodent hole existed.  A temporary capture system as then installed to direct water 


to the sump for containment and pumping.  Flow following the development was measured at 


0.5 gpm suggesting a decrease since its discovery.  MDEQ was notified and it was agreed that 


evacuation plans were not necessary since any lost water would be contained.  Hydrometrics 


examined the site and concluded that groundwater mitigation was likely not necessary but 


recommended a shallow groundwater monitoring well to confirm this conclusion.  The water 


level in Cell E was lowered immediately.  Liner problems were concluded to be within three 


feet of the water surface elevation since the point of issue was at that approximate elevation.  


The dike was inspected by a geotechnical engineer who concluded the embankment was 


stable.  The area around the seep was inspected and no further seepage was observed. 


82 March 29, 2006 Report for “Geomembrane Leak Location 


Services for Part of a Flyash Disposal Pond 


near Billings, Montana” LLSI Proposal 756.  


March 29, 2006. 


Report summarizing results of a leak location 


survey conducted on STEP Cell E  


The electrical leak location method was used to inspect an area along approximately 200 feet 


long on the north side of Cell E was inspected.  One leak was found in the geomembrane liner 


in the area surveyed.  The leak was approximately one foot above the water line near a seam.  


The liner was damaged with a semicircular puncture approximately one inch long. 


83 April 2006 PPL Montana Cell E Pond Survey Conducted water level and pond bottom 


survey to collect data from which capacities 


could be calculated. 


At the time of the survey, Cell E held approximately 395 million gallons, and the Clearwell 


held 95 million gallons of water. Originally, Cell E could hold 987 million gallons.  Now, it 


can only hold 458 million gallons.  This difference in holding capacity is assumed to be from 


the flyash deposits. This difference is approximately 529 million gallons (2.6 million cubic 


yards) of flyash.   


 


At the time of the survey, the clear well held approximately 95 million gallons.  The clear well 


once held 118 million gallon, now can hold 108 million gallons.  This is not all necessarily 


flyash, but could be from normal debris falling into the pond or not enough resolution in the 


survey.  In any case, there is a negligible amount of flyash in the clear well.  


84 April 28, 2006 


 


 


 


 


 


 


 


 


 


 


 


 


 


Evaluation of 2005 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Water quality in East Fork Armells Creek remained within historical ranges.  Pilot testing was 


conducted at well 966A to evaluate the potential for dewatering the flyash.  About 250,000 


gallons of water were pumped from the well.  Pumping was continued at the well for longer 


term capture and evaluation. Well EAP-119 continued to show improved water quality. 


 


Well 371D continued to show declining water levels and quality. The cause is potentially from 


upgradient sources or from the reclamation cap on the SOEP. 


 


Well 367D, north of the SOEP, showed a decline in water quality.  Capture wells in the area 


show improved water quality.  Groundwater model simulations resulted in the addition of 


additional capture directly east of the dam with the addition of wells 960D, 961D, 962D, 


963D, 968D, 969D, and 969D. 
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April 28, 2006 (continued) Groundwater capture east of the STEP Main Dam in the industrial park area appears to be 


effectively collecting impacted groundwater.  Alluvial groundwater capture wells along 


Highway 39 and on the golf course have shown a significant improvement in quality. 


Private well water quality remained stable. 


85 September 20, 2006 PPL Montana Units 1 & 2 Paste Plant 


Geotechnical Report.  Womack & Associates, 


Inc. 


Investigation of soil conditions under the 


proposed Units 1 & 2 STEP Paste Plant site. 


PPL Montana was in the process of installing paste plants as a means to help reduce water 


inventories.  This report was a precursor to construction of the STEP Paste Plant. Test pits 


were excavated in the vicinity of the proposed paste plant and samples were submitted for 


laboratory analysis of geotechnical parameters including pH, corrosion, sulfate, and resistivity.  


The report contained results of these analysis and options for foundation construction.  


Recommendations included construction using ring type foundations or reinforced mats.  Site 


or transported backfills materials were recommended with minimum compaction and moisture 


content specifications. Positive drainage away from the structure was recommended. The 


corrosion potential of the soil was considered relatively low. 


86 November 17, 2006 Report of 2005 Activities on 1&2 and 3&4 


Ash Disposal Ponds.  Reclamation Research 


Group. 


Report of 2006 studies conducted on the 


SOEP cap.  Specifically, the evaluation of 


vegetative cover on reclaimed materials in the 


SOEP 


Drought and heat impacted the SOEP cap vegetation in 2006. Grazed and non-grazed areas 


showed no significant differences in vegetative cover. High boron levels were present in 


vegetation at two locations; however, the reason for the high levels was not identified. 


87 December 21, 2006 Colstrip 1&2 Stage Two Evaporation Pond 


(STEP) Liner Tear 12/21/06, PPL Montana, 


LLC  


Report of liner tear in Cell A at the STEP Cell A was essentially full of flyash at the time of the discovered tear and had not been active 


for several years. About one to two feet of water were present on the solids.  The tear extended 


from about two feet above the water and extended about one foot below the water surface.  


Soil below the liner was examined and was not saturated indicating the amount of water lost 


was probably minimal.  The liners are inspected daily so it is likely a very new occurrence, 


possibly the result of very cold conditions experienced in December.  No additional tears were 


identified. 


88 May 7, 2007 1&2 Scrubber Slurry Paste Process.  A 


description of the construction and operation 


of a scrubber slurry paste process at the Units 


1 & 2 Stage Two Evaporation Pond. 


A description of the construction and 


operation of a scrubber slurry paste process at 


the Units 1 & 2 Stage Two Evaporation Pond.   


Prepared for Montana Department of Environmental Quality describing the proposed STEP 


Paste Plant.  The document includes an environmental assessment. A schedule for construction 


was included.  Project benefits included minimizing seepage from the STEP by reducing the 


amount of water that needs to be stored in the ponds.   Environmental assessment criteria were 


discussed with the exception of visual considerations it was concluded that there would be no 


impact or positive impacts.  Visual impacts would be minimized by placement of the paste 


plant in an area that is not highly visible from town or below the STEP Dam.  


89 May 22, 2007 Data Analysis and Statistical Evaluation of 


Unimpacted Groundwater Quality Stage I/II 


Evaporation Ponds and Plant Site Areas 


Colstrip Steam Electric Station, Colstrip, 


Montana, Arcadis  


Data analysis and statistical evaluation were 


conducted on un-impacted groundwater data 


to establish background levels for multiple 


stratigraphic intervals in the SOEP and STEP 


area.  This evaluation furthers a preliminary 


statistical analysis conducted by Maxim 


Technologies in 2004. 


Data used in the original analysis was revised based on further evaluation of existing data and 


incorporation of additional data obtained since the original study.  Several changes were made 


to the original analysis to provide a stronger analysis.  One major difference was the use of an 


upper confidence interval for the percentile rather than for the mean.  A second difference was 


the approach used as a weighting mechanism depending on the amount of data available for 


various sites. In addition, a non-parametric approach rather than a parametric approach was 


used to calculate the 95
th


 percentile upper confidence limit on the mean.  Outlier analyses were 


conducted to identify extreme values in the data set and evaluate their usefulness in the 


statistical studies.  Baseline screening levels (BSL’s)were calculated by parameter and 


hydrostratigraphic unit. Calculated BSL’s are provided in tables of the report. 
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90 May 31, 2007 PPL/Colstrip Units 1&2 STEP B Cell 


Geosynthetics Quality Assurance Report, 


Portage 


Provides a summary regarding quality 


assurance for geosynthetic materials installed 


in STEP Cell B. 


Cell B is a double-lined 91.7 million gallon process water pond.  It was intended to initially 


store excess water and then to be later converted to the STEP New Clearwell.  The lining 


system includes a primary 45-mil RPP(reinforced polypropylene) liner, a drainage net that 


routes water to an upper sump, a secondary 36-mil RPP liner, 8-ounce geotextile liner 


protection, and underdrain system consisting of 4-inch corrugated HDPE collector pipe which 


routes water to the lower sump.  Water can be pumped from either sump into Cell B. 


91 August 2007 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


PPL Montana, LLC Stage I & II Evaporation 


Ponds 2004, 2005, 2006 Update Report, 


Hydrometrics, Inc. 


Report summarized findings of investigations 


and mitigation activities conducted in the 


Units 1 and 2 SOEP and STEP areas in 2004, 


2005, and 2006. Work included pilot testing 


at SOEP, monitoring well installation, testing 


and sampling, installation of additional 


groundwater capture, Well PW-717 Seal 


Evaluation, and the 2005 synoptic run of East 


Fork Armells Creek. 


Four wells were installed within the boundaries of the closed SOEP.  The wells were 


positioned over former ephemeral stream channels as interpreted from pre-construction 


topographic maps in an attempt to intersect alluvial sediments under the flyash, if present.  


Well 966A was installed as a pumping well for pilot testing purposes.  Pilot testing showed 


that the alluvium under the flyash could sustain a pumping rate of about 5 gpm.  Water levels 


in the observation well 946 dropped rapidly in response to pumping, reflecting the confined 


conditions of the alluvium. Calculated hydraulic conductivity in the SOEP ranged from 0.06 


feet per day for the flyash to 11.8 feet per day for the alluvium underlying the flyash. 


 


Flyash samples were collected using split-spoon samplers and column tests conducted by 


flushing multiple pore volumes of water through the column and analyzing water for SC after 


each pore volume and periodically for a broader suite of indicator parameters.  Water quality 


quickly improved with SC dropping from 11,100 µmhos/cm after the first pore volume to 


around 4,000 µmhos/cm after three pore-volumes, and 2,750 µmhos/cm after eight pore-


volumes.  Concentrations of other parameters also generally dropped rapidly after the first pore 


volume.  Exceptions were boron which maintained relatively high concentrations even after 


flushing with 11 pore volumes and calcium, which actually showed a slight increase in 


concentrations.  Moisture content of the flyash samples was very high ranging from 30% to 


77%. 


 


Ten wells were installed along the east face of the STEP Main Dam.  Pump tests were 


performed on the wells and water quality samples collected. Seven of the wells (960D, 961D, 


962D, 963D, 968D, 969D, and 970D) were converted for groundwater capture and began 


pumping in late 2005 and early 2006..  Two wells (964D and 965D) were not converted based 


on the very low yield.  Well 971D was not converted due to a lack of process water impacts. 


Based on water quality, yield, and proximity to previously identified impacts. Existing well 


906D was also converted to a capture well and began pumping in early October 2006. 


 


Well 976D was installed about 30 feet north of well 368D and was converted for groundwater 


capture. 


 


Wells 949D and 950D were installed in the vicinity of well EAP-119.  Neither well showed 


indications of process water impacts. 


 


Wells 948M, 951D, 952D, 953D, 954D, 955D, 956D, 957M, 958D, and 959D were installed 


to obtain additional data for groundwater model calibration.  Pumping and/or slug test were 


performed and water quality samples collected. 
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August 2007 (continued) Wells 972D and 973D were installed east of the STEP Main Dam near highway 39 to further 


evaluate groundwater conditions in the shallow bedrock near capture well 913A. Neither well 


showed evidence of process water impacts. 


 


Wells 974D and 975D were installed to evaluate groundwater near an area where seepage had 


occurred from the dike between STEP Cell E and future Cell C.  Water quality samples 


showed no evidence of process water impacts. 


 


The seal in private well PW-717 was evaluated by pumping for an extend period of time and 


then sampling.  The initial sample had relatively high concentrations of TDS.  The TDS 


concentrations dropped with prolonged pumping.   Samples collected at the end of the purge 


period were not impacted by process pond water. It was concluded that there was a slow leak 


down the annulus of the well and abandonment was recommended. 


 


Passive capture began from well 363A.  This well is a shallow, low yield well, with evidence 


of process water impacts. 


 


Results of the 2005 Synoptic run showed similar trends to previous events, with flow 


increasing downstream of AR-5 and concentrations of chemical constituents increasing 


between AR-5 and AR-3 and then decreasing below the sewage effluent ponds for Colstrip.  


Overall, concentrations of chemical constituents were near the higher range of historical 


values.  Sediment samples were collected during the 2005 Synoptic run.  Mercury was not 


detected in any of the samples; low to non-detectable levels of selenium were present. 


92 July 2007 Conceptual Model Update Report Stage I and 


II Evaporation Ponds and Plant Site Areas 


Colstrip Steam Electric Station Colstrip, 


Montana, Geomatrix Consultants, Inc. 


A MODFLOW based numerical groundwater 


flow model was updated with additional 


information collected since initial model 


development.  Several wells were installed 


and groundwater capture systems installed. 


Water quality data were reviewed. 


This report summarizes updates and revisions to the initial groundwater model for the SOEP 


and STEP area.  Information that was incorporated into the model included an update of 


groundwater and surface water monitoring, inclusion of newly installed wells, evaluation of 


pumping systems. Calibration using the new data. Model calibration results and hydrogeologic 


system analysis were included.  Additional monitoring wells were recommended in the 366S 


and 374S area. 


93 August 2007 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Technical Memorandum: 2007 East Fork 


Armells Creek Synoptic Run, Sediment 


Sampling, and Groundwater Sampling, 


Hydrometrics, Inc. 


Investigation involved conducting a synoptic 


run at existing sites along East Fork Armells 


Creek, sediment sampling, and groundwater 


sampling at several stream bank locations 


East Fork Armells Creek is an intermittent creek.  As in past synoptic runs, flow showed a 


general increase in a downstream direction between AR-12 and AR-1, decreased between AR-


1 and AR-8, and increase downstream of AR-8.  Overall flow patterns were similar to previous 


years. 


 


In general, water quality was similar to previous synoptic runs.  TDS concentrations showed 


an overall decrease from AR-12 to AR-10 (PBR Flume).  However, TDS concentrations 


increased between AR-4 and AR-3.  Chloride concentrations higher than average and the 


highest concentrations were observed at upstream site AR-12 with a general overall decrease 


downstream.  Boron and sulfate concentrations increased between AR-5 and AR-3 then 


decreased downstream of AR-3.  However, sulfate concentrations showed a slight increase 


between AR-6 and AR-10.  Ratios of calcium to magnesium were generally level (near 0.75) 


upstream of site AR-3 and then were generally higher than 0.8 downstream of AR-3 


Groundwater flow was generally towards the creek from both banks in 2007. 


 


Sediment samples were mainly silty to sandy loam.  Soil sample concentrations varied widely 


with the following observations:  Sulfate concentrations were highest at AR-5 and AR-10.  
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August 2007 (continued) Chloride concentrations were highest at AR-12, as were water chloride concentrations.  Boron 


concentrations were highest at AR-5.  Selenium was generally low to non-detect and mercury 


concentrations were highest at AR-2. 


94 October 2007 Evaluation of 2006 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report Five new wells were installed in 2006.  Conversion of wells 960D, 961D, 962D, 963D, 968D, 


969D, and 969D for groundwater capture was completed in 2006. 


 


Water quality in East Fork Armells Creek remained within historical ranges.  Some portions of 


the creek near the South Flume were dry during part of the year. 


 


Groundwater capture continued from well 966A, located within the boundary of the SOEP.  


Capture well EAP-119A continued to show improved water quality.  However, monitoring 


wells 366S, 374S, and 926S showed a decline in water quality. 


 


Water quality at capture wells 375D and 369D showed a significant improvement in water 


quality.  Water from well 903D showed a decline in water quality.  Further evaluation was to 


be conducted. 


 


Water quality in wells east of the STEP Main Dam was variable with some showing 


improvements and others declining. Well 957M showed a decline in water quality.  Additional 


monitoring was necessary to further evaluate the cause of the changes. 


 


Water quality in downgradient wells near Highway 39 and the golf course showed significant 


improvement in 2006. 


 


Private well water quality was consistent except at well PW-717 where variable water quality 


was observed and the well was taken out of service.  Testing of the well seal was planned to 


evaluate causes of the water quality changes. 


95 October 30, 2007 366S Area Well Installation, Testing, and 


Sampling – Technical Memorandum dated , 


Hydrometrics, Inc. 


Description of well installation, development, 


testing , sampling, and analysis near well 


366S 


Wells 977A, 978S, and 979S were installed August 14 and 15, 2007.  Well 977A was installed 


in alluvium.  Wells 978S and 979S were installed in shallow bedrock. A pumping test was 


conducted on well 977A and a hydraulic conductivity of 2.4 feet per day was calculated.  Slug 


out tests were conducted on the other two wells and hydraulic conductivities of 0.7 to 0.8 feet 


per day were calculated. Groundwater from the wells ranged from 3350 to 4510 µmhos/cm. 


96 November 2007 Report of 2007 Activities on 1&2 and 3&4 


Ash Disposal Ponds. Reclamation Research 


Group. 


Report of 2007 studies conducted on the 


SOEP cap.  Specifically, the evaluation of 


vegetative cover on reclaimed materials in the 


SOEP 


Production and cover data from 2007 indicated a well-developed grass community had been 


produced on the Phase I cap of the SOEP. Adequately developed root systems are indicated by 


the persistence plant community.  Climate will control both the root system development and 


the plant community in the future.  Effects of grazing on cap vegetation development cannot 


be characterized with the existing data set since only one year of data from inside enclosed 


(non-grazing) areas has been collected.  Natural recovery and succession appear to be 


occurring based on the emergence of native perennial forbs (not seeded) indicating they are 


competitive within the new plant community (seeded). 


97 December 2007 Report of 2007 Water Balance on Phase 1 


Ash Disposal Ponds, Colstrip Montana, 


Reclamation Research Group 


Evaluate drainage through the surface cap of 


the reclaimed Stage I Evaporation Pond 


The report described the cap design for the STEP and methods employed for the evaluation.  


The cap is basically constructed of a layer of coarse material (scoria) as a capillary break, an 


overlying soil layer.  Instrumentation was used to collect moisture information to evaluate 


water content at various points throughout the cap and upper flyash.  It was concluded that 


significant amounts of surface water drain downward through the cap into the flyash. 
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98 May 15, 2008 Water Resources Monitoring Plan PPL 


Montana, LLC Colstrip Steam Electric 


Station Environmental Engineering 


Department Colstrip, Montana 


Revision of the site wide monitoring plan. Described water resources monitoring program, documentation, reporting, program 


organization, a description of process water systems, tabulated water monitoring system, and 


quality assurance/quality control activities. 


99 July 17, 2008 Technical Memorandum: 2008 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Summary of surface water and groundwater 


sampling and flow measurements for a 


synoptic run conducted on East Fork Armells 


Creek on April 3, 2008. 


Creek Flows were lower than previous events, except for the 2004 event.  Flows were lowest 


measured during any of the synoptic runs at sites AR-1 and AR-9, downstream of the North 


Flume (AR-1).  As with previous synoptic runs, a net increase in flow occurred from the 


upstream site to the downstream site.  However, flow decreased between AR-5 and AR-3 and 


between AR-1 and AR-9.  Lower flows may be the result of increased capture efforts by PPL 


at the Plant Site. 


 


Concentrations of chemical constituents followed similar trends to those observed in previous 


synoptic runs.  Sulfate, TDS, and boron concentrations were lower than average concentrations 


at all of the sites.  Calcium to magnesium ratios were higher than average for all sites except 


AR-5. 


 


Nineteen groundwater samples were collected and groundwater elevations were calculated at 


locations on the stream bank adjacent to, or near, surface water monitoring sites.  Groundwater 


was flowing towards the creek except at sites AR-6 and AR-7.  TDS concentrations were 


higher on the east bank at AR-5, AR-6 and the golf course clubhouse.  TDS concentrations at 


AR-3, AR-1, AR-7, AR-11, and at the ballpark.   TDS concentrations were similar on both 


banks at AR-4. 


 


Isotope samples collected from both surface and groundwater sites plotted below the global 


meteoric water line suggesting at least some influence from evaporative effects which occur in 


surface water bodies. 


100 December 2008 PPL Montana, LLC Stage II Evaporation 


Holding Pond Area by 906D Well 


Installation/Conversion & Pipeline Colstrip 


Steam Electric Station.   


Report describing installation of monitoring 


wells, pumping and slug testing, water quality 


sampling and conversion of wells for 


groundwater capture in the 906D area east of 


the STEP Main Dam. 


 Wells 985A, 981D, 982D, 983D, 984D, 986D, 987D, 988D, and 989D were installed.  The 


wells were either pump tested or slug tested.  Calculated hydraulic conductivity from a slug 


test on alluvial well 985A was 78 feet per day, although the saturated thickness was thin 


resulting in a transmissivity of 312 ft2/day.  Calculated hydraulic conductivity for the bedrock 


unit ranged from 1 to 357 feet per day. Storativity calculated for the bedrock ranged 0.006 to 


0.014. 


 


Water quality results for wells 985A, 988D, and 989D suggested pond water impacts.  Wells 


984D, 987D, 988D, and 989D were converted for groundwater capture.  Pumped water was 


directed to the Old Clearwell. Pumping from the new wells started in February 2008.  This 


expansion of wells furthered the overall capture system approach in the area.  A pump was 


installed in 985A in April 2008 and groundwater was pumped to the STEP Main Dam Sump 


via an above ground pipeline.  It was recommended that if a suitable well yield could be 


sustained that the well be converted for longer term capture.  The well was later converted for 


longer term capture. 


101 December 2008 


 


 


 


 


Interim Report of 2008 Activities on 1&2 and 


3&4 Ash Disposal Ponds. Reclamation 


Research Group. 


Evaluate drainage through the surface cap of 


the reclaimed Stage I Evaporation Pond 


Mature grassland plant communities were still evident on the SOEP.  Plant diversity has 


become more similar across the pond. Plant cover was more erratic on younger areas.  Areas 4 


and 5 had large areas of closed canopy yellow sweetclover in 2008.  The cause of the yellow 


sweetclover density is age of the plots, the absence of grazing, and climatic conditions over the 


past two years.  If the yellow sweetclover will inhibit development of the areas plant 







TABLE 3-2  SUMMARY OF WORK CONDUCTED AND FINDINGS 


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT  


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 submittal\Tables\Table 3-2_STEP SOEP AOC_Summary of Work Conducted.docx  3/3/2016 4:06 PM 


  Page 20 of 32 


 DATE INVESTIGATION/REPORT SCOPE FINDINGS/RESULTS 


December 2008 


(continued) 


community if allowed continued growth.  A reduction in the amount of particular perennial 


forbs may signal a regression of the stage of maturity of the developing plant community. 


102 December 12, 2008 Evaluation of 2007 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System, PPL Montana, LLC Colstrip, 


Montana, CPD/EED 


Annual Water Resources Report 110 sites were monitored in the SOEP and STEP areas.  Monitoring wells 977A through 989D 


were installed.  Wells 906D, 955D and 976D were converted to groundwater capture wells.  


Water quality in East Fork Armells Creek improved significantly over previous years. 


 


Pumping continued from well 966A, located within the closed SOEP.  Monitoring well 976D 


was converted for capture and water quality in this well and nearby well 368D showed 


improvement.  Groundwater from capture wells EAP-205 and 376D improved.  Well 372D 


showed a slight change in water quality. 


 


Private wells PW-723 and PW-724 showed a slight decline in water quality.  These wells were 


removed as a source of domestic water supply in 2005 when city water was provided.  Water 


quality at well 951D improved substantially from previous years. 


 


Wells 904D, 907D and EAP-413 showed a decline in water quality.  Well 906D, located in the 


vicinity of these wells was converted for groundwater capture in January 2007.  Additional 


investigation is planned for the area.   


 


Down gradient capture wells 910A, 913A, and 916A all showed significant improvement in 


2007.  Well 937A, located on the golf course east of East Fork Armells Creek showed a 


decline in water quality.  Changes at this well are believed to be related to local road and 


parking lot maintenance and not to the STEP.  Water quality at 941-P declined compared to 


the 3-year average.  


103 January 6, 2009 Colstrip 1&2 STEP Area Groundwater 


Collection Well Spill.  PPL Montana, LLC 


E-mailed Spill report for well 932D.   Water was observed flowing from the manhole at capture well 932D at 1400 hours on 


12/31/2008.  Up to 2000 gallons may have been lost based on the pumping rate and the time 


between the observation and the last time the well was monitored.  Less than 1000 gallons 


flowed off site.  Water from the well had SC of 4,600 µmhos/cm.  Shallow groundwater in this 


area typically has SC values between 4000 and 5000 µmhos/cm.  The affected landowner was 


consulted and it was agreed that no soil removal would occur at the time.  PPL indicated they 


would monitor vegetation in the area and take appropriate action if effects from the spill 


become evident.  Initial investigation suggests the freezing of a section of pipe in the manhole.  


Plans were being formulated to provide additional freeze protection. 


104 May 28, 2009 2009, Plant Identification Survey, 


Memorandum for Plant Identification Survey.  


Reclamation Research Group. 


Plant Identification Survey on SEOP Twelve non-seeded native plant species were identified.  Self-reproducing plant community 


has been observed in Area 1, and to some extent in Areas 2 and 3, of the SOEP.  Plant 


communities are evolving on Areas 4 and 5.  


105 April 2009 


 


Evaluation of 2008 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Groundwater monitoring was conducted at 123 sites in 2008.  Wells 990D through 999D and 


2000D were installed.  Wells 991A, 993D, 994A, 997A, 998A and 200D were converted to 


groundwater capture wells. 


 


Water quality in East Fork Armells Creek showed continued improvement in 2008. 


Water quality continued to improve at capture wells 380D, 383D, 393D, 910A, 913A, 916A 


and 976D.   


 


Water quality at capture wells 379D, 960D, 961D, 962D, 963D, 968D and 969D declined. 
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106 May 2009 PPL Montana, LLC 377A Expansion 


Installation, Startup, and Performance.  


Hydrometrics, Inc. 


Installation of monitoring wells) southeast of 


the STEP Main Dam.  Evaluation of 


groundwater conditions as they relate to 


potential process pond water impacts.  Well 


testing and sampling. 


Wells 990D, 991A, 992D, 993D, 994A, 995DD. Wells 996D, 997A, 998A, 999D, and 2000D 


were installed as a second phase based on results of water quality observed in the initial wells.  


The “A” wells target alluvium, the D wells targeted sub-McKay, and the “995DD” well 


targeted a much deeper interval.  Estimated well yields were small for all wells ranging from ½ 


gpm to 2 gpm.  Calculated hydraulic conductivity ranged from 0.03 to 4.2 feet per day.  Based 


on laboratory analytical results wells and to augment existing capture in the area, wells 991A, 


993D, 994D, 997A, 998A, and 200D were converted for groundwater capture in 2008.  


Pumping from the wells began in late 2008.  Initial groundwater level data suggest the addition 


of the capture wells has resulted in a broader range of capture north and south along the line of 


new and existing wells.  The report recommended additional wells in the vicinity of well 


2000D. 


107 May 28, 2009 Geophysical Survey Services Streaming 


Potential (SP) Profile and Mapping PPL 


Montana, LLC 377A Area Investigation 


Colstrip, MT 


A streaming potential geophysical 


investigation was conducted east of the STEP 


Main Dam to find anomalies that could 


potentially be related to flowpaths of 


impacted groundwater 


Surveys were conducted on 50 foot centers along two north-south and one east-west oriented 


profiles.  Two significant anomalies were detected but were considered the result of buried 


metal or utilities.  Interference from background “noise” made interpretation difficult.  Several 


low level anomalies were identified but none that would clearly indicate impacted groundwater 


flow paths. 


108 July 2009 PPL Montana, LLC 2009 Pond Capacity 


Survey, Hydrometrics, Inc. 


 


Pond survey conducted so remaining capacity 


and water volumes could be calculated.  Both 


the old Clearwell and Cell E were surveyed. 


Cell E was calculated to have a remaining capacity of approximately of about 1.45 million 


cubic yards.  This is a decrease in space of about 0.51 million cubic yards since the 2006 


survey.  The flyash volume in the Old Clearwell was calculated at 0.26 cubic million yards, 


with a remaining capacity of about 0.22 million cubic yards.  


109 July 14, 2009 Technical Memorandum:  2009 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Report on 2009 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement.  


Included sampling of thirteen surface water 


sites and one treated sewage effluent pond 


and 19 groundwater samples from stream 


bank sites. Stream flow measurements. 


Flows were near average of previous events; flow increased overall from upstream to 


downstream.  Flows decreased between AR-5 and AR-3 likely due to groundwater capture on 


the Plant Site.  Flow also dropped between AR-1 and AR-9 possibly related to Townsite water 


use or precipitation patterns.  Flow decreased between AR-11 and AR-10 whereas an increase 


has been observed in this reach in past events.  A compound weir will be installed at AR-10 in 


2009 so more accurate flows may be obtained. 


 


Water quality trends (areas where concentrations typically increase or decrease) were 


generally similar to previous events.  However, indicator parameters sulfate, TDS and boron 


were lower and ratios of calcium to magnesium were higher.  Chloride concentrations were 


slightly higher than the average for previous events in the upper reaches but about average 


downstream of AR-2. 


 


Where groundwater samples were collected from both sides of the creek, TDS concentrations 


were higher at AR-5, AR-4, AR-1, Ball Park, and AR-11 and were higher on the east side at 


AR-3 and AR-6.  The highest TDS and SC in groundwater were at the west bank at AR-4. 


 


 


 


 


110 November 2009 


 


 


 


 


 


Field Observations Report Colstrip Steam 


Electric Station Colstrip, Montana August 31- 


September 3, 2009, U.S. EPA 


The Waste and Chemical Enforcement 


Division, Office of Civil Enforcement in 


conjunction with the Office of Compliance 


and U.S. Environmental Protection Agency 


conducted an investigation into a variety of 


industrial sectors to evaluate the extent of 


This sampling was conducted on the plant site for water streams going to various operating 


areas.  None of the samples were directly collected from the SOEP or STEP areas.  However, a 


review is provided due to possibility that some of the water could potentially reach the STEP, 


except for oil/water separator samples, which are restricted to, an managed at, the Plant Site.   
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November 2009 


(continued) 


illegal disposal of hazardous wastes in surface 


impoundments. The purpose of the inspection 


was to determine compliance with RCRA, 


Clean Water Act Emergency Planning and 


Community Right to Know (EPCRA) and 


other statutes.  This report contained a 


summary of that investigation.   


 


The investigation included meetings with 


company representatives, site walkthrough, 


soil and water sampling, and closing 


conference.   


Nine aqueous and one solid sample were collected and analyzed for volatile organic 


compounds, semi-volatile organic compounds, metals and for TCLP. None of the samples 


analyzed exceeded the TCLP regulatory limit.  Arsenic was the only metal above detection by 


TCLP analysis but was well below the 5 mg/L regulatory limit.  Results of total metals 


analyses were all relatively low or non-detect.  Elevated levels of several organic and 


inorganic constituents were present in the soil sample from the oil/water separator near the 


entrance to the Buildings and Grounds Maintenance. 


111 December 2009 Interim Report of 2009 Activities on 1&2 and 


3&4 Ash Disposal Ponds. Reclamation 


Research Group 


Evaluate drainage through the surface cap of 


the reclaimed Stage I Evaporation Pond 


Species richness, perennial grass cover, and production were low in Area 5 of the SOEP.  


Perennial forbs were missing from both Areas 4 and 5 but perennial grass production was good 


on Area 4.  Boron levels in vegetation may be increasing, especially in perennial grasses in 


Areas 4 and 5. 


112 April 2010 Report of Water Balance Activities on Phase 


1 Ash Disposal Ponds.  Reclamation Research 


Group. 


Investigate the performance of the engineered 


cap on the SOEP. 


An alternative approach, requiring hydraulic characterization of the cap and flyash was 


proposed.  Data for this effort were collected for future analysis.  Estimates of the amount of 


precipitation percolating through the cap using mass balance analysis was 47% and the water 


storage within the soil layer declined by around 20%. 


113 June 8, 2010 


 


Evaluation of 2009 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Monitoring was conducted at 123 sites.  Well 356D, which was completed over multiple 


intervals, was abandoned.  Wells 2001A and 2002A were installed in the SOEP. 


 


A compound weir was installed at the location of the PBR flume in an attempt to reduce 


submergence effects that were common to the site.  The wing-walls of the original Parshall 


flume were used to anchor the weir.  Based on the flows measured with the weir, it appears 


earlier flows calculated for this site may have been high. Water quality in East Fork Armells 


Creek continued to show improvement. 


 


In the SOEP area groundwater quality at wells 976D, 368D, 376D, improved.  Declines in 


water quality were observed at wells 367D and 373D. 


 


Water quality declined at capture wells 378A, 379D, 905D, 927D, 961D, 962D, 963D, 997A, 


and 998A and at monitoring wells 360A and 395D. 


 


Water quality improved at capture wells 380D, 383D, 393D, 968D, 984D, 988D, 993D, 994A, 


997A, and 2000D. 


 


Water quality improved at downgradient wells 916A and 938A. 


 


Water quality improved at wells PW-723 and PW-724 in 2009. Private well PW-718 was 


abandoned.  Other private wells showed no change in water quality. 


114 June 11, 2010 


 


 


 


2000D Area Investigation Drilling Investigation report summarizing drilling, 


geophysical anomalies, water quality results, 


pump/slug testing. 


Monitoring wells 2003D, 2004D, 2005D, 2006D, and 2007D were installed in April 2010 at 


locations of geophysical anomalies and/or at areas where additional subsurface data were 


needed.  Wells were developed, sampled, pump and/or slug tested.   Water sampled from 


2003D appeared to have process water impacts and it was recommended that the well be 
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June 11, 2010 (continued) converted for capture.  Water from 2004D had indicators of pond water impacts but were not 


conclusive and the well yield was too low for the well to be an effective capture point.  An 


additional well was recommended south of 2004D to evaluate the quality and option of 


converting this well for capture. 


115 July 2010 Technical Memorandum:  2010 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Report on 2010 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement. 


Overall flow was below the average of those previously measured through the monitoring sites 


within the SOEP and STEP site boundary. Lower flows are likely related in part to 


groundwater capture efforts at the Plant Site.  Concentrations of chemical constituents tended 


to be at or near historical lows at most sites.    


116 November 3, 2010 Well 2003D Conversion and Well 2008 


Installation, Hydrometrics, Inc. 


Summary of well 2003D conversion and 


installation and testing of well 2008D. 


Monitoring well 2008D was installed in August 2010.  The estimated yield of 2008D was 5 


gpm.  Water quality show characteristics of slight process water impacts. Well 2003D was 


converted for groundwater capture and it was recommended that well 2008D. 


117 December 2010 Report of the 2010 Water Balance Activities 


on Phase 1 Ash Disposal Ponds An Update of 


On-going Monitoring at the Stage ! Ash 


Disposal Ponds, Colstrip, MT  Reclamation 


Research Group 


Results of a study to quantify the percentage 


of precipitation water that percolates through 


the engineered soil cap on the SOEP. 


New instrumentation was installed to evaluated water movement through the SOEP cap. 


Increase rainfall events were indicated by an increase in soil electrical conductivity.  The mass 


balance analysis indicated that 47% of the precipitation water percolated through the soil cover 


between November 2009 and 2001 percolated through the cover, while 73% evaporates.  


Higher numbers do not reflect overall cap performance but were more a function of a 


reduction in the caps water storage over the period caused by an exceptionally wet fall in 2009. 


118 December 2010 Plant Diversity and Boron Studies Adjacent to 


the Power Plan Ash Disposal Ponds, Colstrip, 


Montana 2010. Reclamation Research Group 


Study of plant species and boron levels in 


vegetation on the SOEP. 


The SOEP cap was installed as part of closure plants, for cover to prevent erosion by wind and 


water, and to store and release water from precipitation through evapotranspiration. To serve 


this purpose, the plant community on the cap must be adapted to climatic and animal grazing 


conditions.  Plant succession has occurred for 14 years.  Monitoring conducted in 2010 


suggested the native plant species are healthy and thriving on the cap.  Most water from 


precipitation is transpired by plants.  The presence of perennial native forbs is an indication 


that the soil in the cap is stable and that some stability of the plant community is being 


exhibited. The presence of unseeded plants is evidence that seed for these species is being 


transported to the cap from the adjacent rangeland.  Some early flowing perennial forbs were 


not observed in 2010, possibly the result of invasive yellow sweetclover.  Area 1 had few open 


soils, whereas larger areas of open soil were observed on Areas 2 through 5. Grazing could 


continue under the current low-intensity program. 


 


Elevated levels of boron were observed in Western wheatgrass.  This may be indicative that 


roots are growing through the cap and into the underlying flyash. 


119 December 29, 2010 Technical Memorandum:  STEP Future Cell 


C Monitoring Well Installation.  


Hydrometrics, Inc. 


Describes installation, testing, and sample 


analysis for three monitoring well near future 


STEP C Cell 


Wells 2009D, 2010D, and 2011D were installed October 18, 2010.  The wells were installed 


into sub-McKay sandstone at depths ranging from 112 to 124 feet.  One-hundred minute single 


well pump tests were conducted at each location.  Well yield varied from about 3 to 7 gpm.  


Water quality samples were collected and analyzed.  Results indicated that the groundwater at 


these locations was not impacted by process water. 


120 January 5, 2011 Technical Memorandum – Addendum: Well 


2012D Installation –. Hydrometrics, Inc. 


Addendum to Technical Memorandum Well 


2003D Conversion and Well 2008D 


Installation – describes installation and 


conversion of well 2008D.  


Well 2008D was installed August 13, 2010.  The well was installed to serve as a capture well 


provided the yield was sufficient for effective capture.  The well was installed near well 2004D 


which showed a chemical signature consistent with process water impacts but had a yield that 


was insufficient for effective groundwater capture.  Groundwater quality at 2008D was 


indicative of process water impacts and based on pumping tests had a yield that was 


considered sufficient for groundwater capture.  The well was recommended for conversion as a 


groundwater capture well.  In addition, well 2003D, which was installed during a previous 


investigation was converted to a capture well and began collecting groundwater in September 


2010. 
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121 February 2011 PPL Montana, LLC 2010 Pond Capacity 


Survey 


Water level and depth were measured on 


STEP Cell E and the Units 3&4 C Cell.  Data 


were used to estimate remaining pond 


capacities and to develop rating curves for 


each cell. 


A remaining service life for Cell E was calculated assuming 38 tons per hour of paste would 


be deposited into Cell E.  This further assumed a 95% run capacity.  A dry density of 81 


pounds per cubic foot was used to calculate a density of 1.1 tons per cubic yard of paste. At 


this rate, Cell E was projected to reach capacity in approximately 5 years from September 


2010. 


122 April 2011 Evaluation of 2010 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Monitoring was conducted at 156 sites.  Eight new monitoring wells were installed (2004D 


through 2012D) and four wells were converted for groundwater capture (922A, 958D, 2003D 


and 2008D).  Fifty-six capture wells operated in 2010.  RRG continued investigation of the 


SOEP cap.  


 


Sample analysis of East Fork Armells Creek water showed similar levels of chemical 


constituents to 2009, which are near the lowest measured. 


 


A trend of improving water quality continued at well 368D.  Groundwater quality also 


improved at capture wells 376D, 375D and EAP-205 and 369D.  Water quality also improved 


at well 391D-P.  Water quality declined at upgradient well 373D. 


 


Water improved at wells capture wells 955D and 958D 


 


Water quality at monitor well 909A, upgradient of 910A and 913A, showed increases of boron 


and chloride and decreases of other indicator parameters.   


 


Water quality declined at wells 360A, 395D 961D, 962D and 963D while it improved at wells 


379D, 380D, 383D and 393D. 


 


Water quality at 916A, 935A, 936A and collection well 938A has shown improvement over 


the last three years. 


 


Private well PW-704 showed improved water quality.  Water quality at the other private wells 


was similar to the previous year. 


 


123 August 2011 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Technical Memorandum:  2011 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling 


Report on 2011 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement.  


Thirteen surface water sites were monitored. 


Flows measured in 2011 were mostly higher than the average for previous synoptic runs.  As 


in previous years, an overall net increase in flow was observed from the uppermost site to the 


site AR-10, located the farthest downstream.  Flow decreased, however, between sites AR-5 


and AR-3, likely a result of groundwater capture at the Plant Site.  2011 was a wet year with 


greater than 20 inches of precipitation falling, much of it in the spring.  The high precipitation 


may have been responsible for the highly variable flows measured in 2011. 


 


Water quality trends were generally similar to previous years.  However, the concentrations of 


chemical constituents tended to be at or near historical lows, when compared to previous 


synoptic runs.  One exception was chloride concentrations which were at, or near, historical 


highs at all sites, except AR-12 which has typically showed higher chloride levels. Generally, 


as streamflow increased, constituent concentrations decreased.  Highest levels were observed 


at AR-12 and the lowest levels were present downstream of AR-1. 
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August 2011 (continued) Groundwater sampled in 2011 was primarily a magnesium-sulfate type, similar to surface 


water.  The lowest concentration of chemical constituents was observed on the east bank near 


AR-1 while the highest concentrations were on the west bank near AR-4. 


124 September 2011 PPL Montana, LLC Colstrip Electric Station 


Water Resources Monitoring Plan, PPL 


Montana, LLC 


Water Resources Monitoring Plan Outlines surface water and groundwater monitoring that is conducted for the operational water 


resources monitoring program.  Monitoring sites, methods, and analytical parameters, 


frequency, quality control and quality assurance are all described.  Contents of the annual 


water resources monitoring reports are based on data collected under this plan. The report 


supersedes previous plans. 


125 September 21, 2011 Technical Memorandum:  985A Area Well 


Network Enhancements and Evaluation.  


Hydrometrics, Inc. 


Investigation and evaluation of the alluvium 


near capture well 985A, including well 


drilling, water quality sampling, aquifer 


testing and evaluation. 


Monitoring wells 2013A through 2017A were installed in July 2011.  The wells were tested 


and sampled.  Well 360A was deepened in an attempt to increase the yield so the well would 


be an effective groundwater capture point. Well 363A was abandoned.  The well had been dry 


since its installation in 1988.  Following an evaluation of data collected during the 


investigation it was concluded that process pond impacted water was present in the alluvium at 


wells.  Based on flow evaluation, well yield, and the location of existing capture systems it 


was recommended that wells 2013A and 2016A be converted for groundwater capture.  Water 


at 2014A and 2015A was to be monitored.  Groundwater at this location flows toward capture 


wells 910A and 913A.   


126 December 2011 Report of the 2011 Water Balance Activities 


on Phase 1 Ash Disposal Pond - An Update of 


ON-going Monitoring at the Stage1 Ash 


Disposal Ponds, Colstrip, MT.  Reclamation 


Research Group.  


Results of a 2011 study to quantify the 


percentage of precipitation water that 


percolates through the engineered soil cap on 


the SOEP. 


Results of an ongoing investigation including field measurements to be used to evaluate the 


performance of the soil cover on the SOEP.  Results of the mass balance analysis indicated 


43% of precipitation water percolated through the soil cover over the past two years, 62% 


evaporated, and storage within the soil layer declined by about 5%. 


127 December 2011 Plant Diversity and Boron Studies on the 


Stage 1 Ash Disposal Pond Cap and Areas 


near the Effluent Holding Ponds, Colstrip, 


Montana 2011. Reclamation Research Group 


Study of plant species and boron levels in 


vegetation on the SOEP. 


Management methods were recommended to help reduce the dominance of Yellow 


sweetclover on the cap. Normal climatic patterns should also reduce the amount of Yellow 


sweetclover.  Several plant species were not identified either because of an absence or the 


extreme Yellow sweetclover cover.  Temporal and spatial variations in boron levels in the cap 


vegetation were observed.  Vegetation in Area 5 had elevated boron levels.  Less Yellow 


sweetclover seemed to be present in areas with higher boron concentrations. 


128 May 2012 DRAFT Groundwater Model Expansion and 


Calibration Stage I and II Evaporation Ponds 


Area Colstrip Steam Electric Station, Colstrip, 


Montana.  AMEC Geomatrix  


Groundwater model of the STEP, expanded to 


include the SOEP. 


Report described model development including the refinement of the conceptual groundwater 


model, hydrostratigraphy, hydrogeology, groundwater flow, model design and input 


parameters, sensitivity analysis, and model calibration.  The model was then used as a tool to 


conduct a capture analysis for existing groundwater capture wells, drains, etc. in the SOEP and 


STEP areas.  Results of the capture analysis shows some particle tracks extending from the 


SOEP northward beyond capture systems.  Particles released in the STEP area travel northeast 


and east below the ponds.  Particles from this area traveling east are captured by wells east of 


the dam.  Particles released in deep layers downgradient of the STEP flow are simulated to 


flow past well 970D, although the low permeability of the system limit the distance. Particles 


originating on the north side of the STEP travel northeast where no capture currently exists.   


Particles in the East Fork Armells Creek alluvium are captured by existing capture wells.  


Model recommendations included installation of two wells between existing wells 902D and 


903D, one screened at first water and the second screened similar to 903D.   
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129 June 2012 Evaluation of 2011 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report Monitoring was conducted at 210 sites in the spring and 165 sites in the fall.  Activities 


conducted in 2011 included: installation of wells 2013A through 2021D; conversion of 2008D, 


2013A and 2016A to capture wells; conversion of 985A to a long-term capture wells; 


abandonment of wells 381A, 954D, and 956D (wells 2018D and 2019D were installed as 


replacement wells); monitoring and operation of 56 capture wells, continued studies on the 


SOEP cap; and construction of Cell D. 


 


Water quality in East Fork Armells Creek improved and flows were higher than average 


during a spring synoptic run.  Precipitation was well above average in 2011. 


 


In the SOEP area water quality improved at 369D and 391D-P, and EAP-208.  A slight decline 


in water quality was observed at well 926S. 


 


In the STEP area, groundwater at 958D continued to be vastly improved since pumping began.  


Well 384D showed slightly lower water quality.   


 


East of the STEP Main Dam, water quality declined at wells 912D, 961D, and 963D.  Water 


quality improved at well 380D, 382A, 383D, 393D, 909A, 934D, 968D, 989D, 2000D, and 


2004D. 


 


Water from downgradient monitoring wells 915A, 935A, 936A, 938A, 941A-P 943A showed 


overall improvements in 2011 over the previous three years.  Water at capture well 944A had 


an increase in concentrations of indicator parameters, except for boron, which was similar to 


previous years.  


 


Water quality at well PW-704 improved.  Higher concentrations of indicator parameters were 


noted for wells PW-708, PW-723, PW-724 and PW-733.  Well PW-708 had not been pumped 


or sampled for several years.  Concentrations of indicator parameters have dropped in 


subsequent sampling.  Water quality changes at these wells do not appear to be related to 


process water 


130 August 1, 2012 Letter Report/Spill and remediation 


notification from PPL to MDEQ, PPL 


Montana 


 


Reporting and summary of mitigation efforts 


associated with a July 24, 2012 spill. 


July 24, 2012 - Process water was discovered at 0730 hours flowing out of the STEP return 


line high point valve vault (See details Table 3-1). The system was immediately shut down.  


Water flowed downhill from the valve box into an area that contained stockpiled topsoil.  Most 


of the water was contained by a silt fence.  Some water, however, did flow under the silt fence 


and flowed along a monitoring well access road.  Cleanup bean that afternoon.  About 480 


yards of impacted soil was removed and hauled to STEP Cell A.  Most of the water below the 


silt fence had infiltrated and evaporated within a couple of days 


131 September 2012 PPL Montana, LLC 2012 Pond Capacity 


Survey 


Water level and depth were measured on 


STEP Cell E and the Units 3&4 C Cell.  Data 


were used to estimate remaining pond 


capacities and to develop rating curves for 


each cell 


A remaining service life for STEP Cell E was estimated to be about 3.6 years.  Estimates were 


based on 95% operating capacity, 38 tons per hours of paste disposal, and a dry density of 81 


pounds per cubic foot. 


 


 


 


 


 


 







TABLE 3-2  SUMMARY OF WORK CONDUCTED AND FINDINGS 


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT  


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 submittal\Tables\Table 3-2_STEP SOEP AOC_Summary of Work Conducted.docx  3/3/2016 4:06 PM 


  Page 27 of 32 


 DATE INVESTIGATION/REPORT SCOPE FINDINGS/RESULTS 


132 October 31, 2012 Summary Report of Industrial Hygiene 


Monitoring Units 1 and 2 – Paste Plan, Water 


Treatment Unit, Mister Units – Normal 


Operations Colstrip Steam Electric Station 


Colstrip, Montana.  TetraTech Project 


Number 114-551069. TetraTech 


Present results of ambient air monitoring 


conducted at the STEP in association with 


forced evaporation.   


Work included collection of ambient air samples and evaluation of the data.  Samples were 


submitted for a wide suite of parameters.  Based on the laboratory results, measured quantities 


of the subject analytes did not exceed OSHA Permissive Exposure limits. 


133 November 2012 Monitoring Well Installation and 


Groundwater Investigation West/Northwest of 


Stage I and Stage II Evaporation Ponds – 


370D Area 


Examination of current area conditions, 


monitoring well installation, well testing and 


sampling, and reporting to further delineate 


groundwater conditions north of the SOEP 


and STEP New Clearwell. 


Review of current data resulted in installation of wells into the shallow sandstone.  Widespread 


process water impacts don’t exist, although localized areas are affected.  Wells 2022D through 


2026D were installed, tested to define hydraulic parameters, and sampled.  Hydraulic 


conductivity calculated from testing results ranged from 0.08 to 1.9 feet per day, consistent 


with sub-McKay strata in the area. Samples were analyzed at a commercial laboratory.  Water 


from well 2024D was indicative of process water impacts.  A shallow area of potentially 


perched water, with a SC of 4,800 µmhos/cm was identified while well 2025D was being 


drilled.  Based on the results of the investigation, it was recommended that additional wells be 


installed near wells 2024D and 2025D and that well 2024D be converted to a groundwater 


capture well. 


 


134 November 2012 Technical Memorandum:  2012 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Report on 2012 synoptic run on East Fork 


Armells Creek.  Existing sites were used for 


surface water and groundwater sample 


collection as well as flow measurement.  


Water quality samples were collected from 12 


sites on the creek, one tributary, and one 


treated sewage effluent pond site. 


Flow patterns were generally similar to previous years and were near the averages for previous 


synoptic runs at sites located in the SOEP and STEP study area. 


 


Concentrations of chemical constituents were generally the lowest recorded and well below 


average at all sites.  Exceptions are Nitrate plus nitrite concentrations which were elevated 


when compared to previous events.  The source of the nitrogen is not known but the main 


increase was observed downstream of the sewage treatment plant wastewater ponds and on the 


golf course.  Chloride concentrations were above average.  Boron concentrations were near or 


below 1 at all sites. 


 


As in 2011 the lowest chemical concentrations in groundwater on the creek banks was at AR-1 


(east bank).  The highest concentrations were at the Club House –east site, AR-4 (east side) 


and AR-11 (west side).  


 


135 December 4, 2012 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Plant Community Studies on the Stage 1 Ash 


Disposal Pond Cap, Stage 2 Ash Ponds, and 


Areas Near the Effluent Holding Ponds, 


Colstrip, Montana 2012.  KC Harvey 


Environmental, LLC 


Summary of ongoing plant community studies 


near Colstrip, Montana.  Species richness 


studies are summarized for the SOEP and 


STEP areas, as well as plant tissue and soils. 


Weather conditions were very dry in 2012, potentially affecting plant community composition, 


visual conditions, and possibly boron concentrations on soil study sites.  Soils were very dry 


and vegetation was mostly dormant during the July sampling.  Yellow sweetclover is normally 


present at all sites but was absent from all sites in 2012.  There was 10% growing vegetation 


during the survey. Species richness was measured in each of the five pond areas of the SOEP.  


In 2012, a total of 67 species were recorded, with an average of 45 per area. “The number of 


species found throughout the area is an indication that the area is being colonized by desired 


species in the surrounding native plant communities”.   


 


A summary of the SOEP 2012 survey included the following conclusions: 


- Species richness was high in all areas of the SOEP 


- The SOEP provides a suitable environment for plant growth 


- Desired species seem to be colonizing the plant communities from surrounding areas. 


- Spring indicator species were absent from the May survey due to dry conditions. 


- Vegetation boron concentrations were high as compared to previous years. 
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December 4, 2012 


(continued) 


- Opportunistic sites were difficult to identify due to drought conditions. 


- New Area 6, near the STEP is a good representative site for background boron levels in 


the Colstrip Area. 


- Continued grazing pending production and vigor evaluation in 2013. 


136 December 21, 2012 Water Balance Activities on Phase 1 Ash 


Disposal Pond An Update of On-going 


Monitoring at the Stage 1Ash Disposal Ponds, 


Colstrip, MT 2012.  KC Harvey 


Environmental, LLC – Reclamation Research 


Group 


Results of a 2011 study to quantify the 


percentage of precipitation water that 


percolates through the engineered soil cap on 


the SOEP. 


At any time, the soil cap holds four to eight inches of water, about 25 to 50% of the annual 


precipitation.  No cumulative drainage of water occurred into the ash layer in 2012.  There was 


an upward movement of water due to the low amount of precipitation, and high temperatures, 


which occurred in 2012. About 3.5 times more water exited the cap than entered it.  As a result 


water storage in the cap decreased by 20%.  No overall water accumulation occurred in 2012. 


137 January 2013 Conversion, Startup, and Evaluation of well 


2021D East of Stage Two Evaporation Ponds 


– 985A Area.  Hydrometrics, Inc. 


Work conducted included installation of wells 


2027D through 2030A, water quality 


sampling, capture well conversion, startup, 


and evaluation. 


Four wells were installed east of well 985A as paired sets.  The purpose of the wells was to fill 


data gaps identified through previous investigation.  Water quality samples were collected 


from each well.  Three of the four wells were not impacted by process water.  Well 2030A, 


was ambiguous with respect to process water impacts and additional monitoring was 


suggested.  The well is upgradient of existing capture wells 910A and 913A.  Well 2021D was 


converted for groundwater capture and started pumping November 9, 2012.  Initial pumping 


rates were 9 gpm.  Drawdown was observed in nearby alluvial wells suggesting effective 


capture and indicating a hydraulic communication between the shallow bedrock and alluvium 


at this location. 


138 April 2013 Well PW-704 Abandonment and 


Replacement, Hydrometrics, Inc.  April 2013 


Abandoned private well PW-704 and replaced 


with two other wells. 


Well PW-704 was inspected with a downhole well camera.  Results indicated the well was 


deeper than previously thought and was perforated over a long interval.  Construction details 


were not available so the well was abandoned.  Wells PW-704D1 and PW-704D2 were 


installed at two depths as replacements.  Well PW-704D1 is in a deeper interval and exhibits a 


very low yield.  Initial samples from this well showed indicators of process water.  However, 


the presence of this signature could be the result of the very low yield and the fact that 


impacted strata had to be penetrated during well installation.  Additional sampling was 


recommended for this well.  Well PW-704D2 was completed to a depth of about 80 feet.  


Water from this well showed probable process water impacts.  Additional investigation was 


recommended in the shallow bedrock downgradient of the wells and additional groundwater 


capture was recommended.  


139 April 2013 


 


 


 


 


Evaluation of 2012 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report for 2012 


Data 


The 2012 annual report was submitted to the MDEQ in April 2013.  Monitoring was 


conducted at 203 sites in the spring and 122 in the fall of 2012.  Wells 2022D through 2030A, 


and PW-704D1 and PW-704D2 were installed.  Well PW-704 was abandoned.  Well 2021D 


was converted to a capture well.  Fifty-eight capture wells operated in SOEP and STEP areas 


in 2012. Evaluation of the SOEP cap continued. 


Chemical constituent concentrations were at or near the lowest recorded for synoptic runs 


conducted on East Fork Sarpy Creek.  However, nitrogen concentrations were elevated 


compared to previous events. 


Water quality declined at well 368D, but remained similar to previous years at nearby 


pumping well 976D.  Water quality improved at well 375D, EAP-205, 369D, 391D-P, and 


977A.  Additional investigation was being conducted north of the SOEP and STEP. 


East of the STEP Main Dam water quality declined at wells 360A, 380D, 932D, 961D, 962D, 


and 963D.  Water quality improved at wells 377A, 378A, 379D, 382A, 383D, 393D, 904D, 


905D, 910A, 913A, 968D, 969D, 988D, 991A, 994A, 997A, 200D, and 2004D. 


 







TABLE 3-2  SUMMARY OF WORK CONDUCTED AND FINDINGS 


TALEN MONTANA LLC COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT  


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


H:\PROJECTS\TALEN\12072 STEP AOC\Feb2016 submittal\Tables\Table 3-2_STEP SOEP AOC_Summary of Work Conducted.docx  3/3/2016 4:06 PM 


  Page 29 of 32 


 DATE INVESTIGATION/REPORT SCOPE FINDINGS/RESULTS 


140 August 2013 Technical Memorandum:  2013 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


Twelve sites on East Fork Armells Creek, one 


tributary, and one pond were sampled.  Water 


quality samples were collected from each site, 


and flows were measured and/or estimated in 


the creek.  In addition, groundwater levels 


immediately adjacent to the creek were 


measured at 17 sites. 


Precipitation during the year preceding the synoptic run was about 56% of the long term 


average.  Flows measured during the 2013 synoptic run were near, or below average, except at 


site AR-1, where higher flows were measured.  An overall increase in flow was observed from 


AR-12 (farthest upstream) to the AR-10 (PBR Flume – farthest downstream). Groundwater 


elevations were measured at 17 sites and compared to adjacent surface water levels in East 


Fork Armells Creek.  Results indicate the creek is generally gaining downstream of AR-5 to 


AR-1.  Results were variable downstream of AR-1 with some locations suggesting gains from 


groundwater and others indicating probable losses.   


 


In general, concentrations of chemical constituents were below the average for the 14 synoptic 


runs.  Chloride concentrations, however, were slightly above average for all sites except AR-


12.  Calcium to magnesium ratios were all above average.  Loads of chemical constituents 


were calculated for each site and directly correlate with flow and concentrations. 


141 September 2013 Capture System Construction, Startup, and 


Preliminary Performance Evaluation of Well 


2024D – Stage I and II Evaporation Ponds 


Area, Colstrip Steam Electric Station, 


Hydrometrics, Inc.  


 


Monitoring well installation and evaluation at 


three new wells and conversion of existing 


well 2024D to a capture well.  


Three new monitoring wells (2031D, 2032D, and 2033D) were installed north of the SOEP 


and STEP.  Water quality analytical results of samples collected at each of the three new wells 


indicated that none of the new monitoring wells had groundwater that exhibited process pond 


water impacts.  Each of the three new wells were integrated into PPL’s groundwater 


monitoring program.  Monitoring well 2024D, which had previously been identified as having 


levels of process water indicator parameters consistent with process water impacts, was 


converted to a capture well and began pumping groundwater on 6/19/2013.  In the first two 


months of operation, the new capture system collected an estimated one million gallons of 


impacted groundwater at a rate of approximately 12 gpm. 


142 December 2013 Technical Memorandum: Stage One 


Evaporation Pond Soil Cover Hydrologic 


Evaluation, Hydrometrics, Inc. 


Evaluation of the SOEP soil cap performance 


in controlling infiltration into the fly ash and 


deep percolation recharge to the underlying 


groundwater system. 


After closure of the SOEP, a soil cap was constructed over the pond area to support a 


vegetative cover over the former pond and reduce infiltration of moisture into the underlying 


ash. An evaluation of the cap was conducted that included development of a numerical model 


of unsaturated flow, based in part on detailed monitoring over the past decade of moisture 


movement through the cap.  The base model indicated average groundwater recharge of 3.65 


cm per year, or 8.7% of total precipitation. The sensitivity analysis revealed that saturated 


hydraulic conductivity, potential evapotranspiration, and soil wilting point each have a 


significant effect on model results. Considering the full range of uncertainty in these 


parameters would result in a range of groundwater recharge rates of 1.5 cm to 5.2 cm per year. 


143 December 2013 Plant Community Studies on the Stage 1 Ash 


Disposal Pond Cap, Stage 2 Ash Pond, and 


Areas Near the 3&4 Effluent Holding Ponds, 


KC Harvey Environmental, LLC 


Results of 2013 vegetation study at the SOEP 


and STEP 


Richness, stability, and overall health of the plant communities were evaluated and areas 


where vegetation had elevated boron levels were identified. Species richness was high on all 


ponds.  Desired species are colonizing from surrounding areas and species richness indicates a 


stable community. A total of 65 species were observed. Boron concentrations in vegetation 


were the lowest levels recorded in sixteen years of data collection. 


144 March 2013 2012-2013 Water Balance Report, Stage 1 


Ash Pond Cap, An Update of On-going 


Monitoring and Eight Year Study Summary, 


Colstrip, Montana.  KC Harvey 


Environmental, LLC 


Summary of ongoing study to quantify the 


water balance of the engineered soil cap on 


the SOEP. 


At any time, the soil cap holds between three to nine inches of water, about 20 to 80% of the 


annual precipitation. Snowmelt and ground thaw events in January and March 2013 increased 


the soil water content in the soil cap.  Soil water storage increase by 12% by the end of the 


2012-13 water year.  During the 2013 growing season, 83% of the annual precipitation left the 


soil cap through ET.  Approximately 5% of the annual precipitation drained through the soil 


cap.    
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145 April 2014 


 


 


 


 


Evaluation of 2013 Hydrologic Monitoring 


Data From Colstrip Units 1-4 Process Pond 


System Colstrip Steam Electric Station 


Colstrip, Montana, Hydrometrics, Inc. 


Annual Water Resources Report for 2013 


Data 


Monitoring wells 2031D, 2032D and 2033D were installed north of the Units 1 & 2 


Evaporation Ponds. Monitoring well 2024D was converted to a collection well and began 


pumping water in June 2013; groundwater capture in the vicinity of this well will continue to 


be evaluated. A total of 59 capture wells operated in the SOEP and STEP Areas in 2013. 


Evaluation of the SOEP cap continued.   


 


Groundwater monitoring in the STEP area included sample collection from 200 monitoring 


sites in the spring and 168 monitoring sites in the fall.  


 


In the SOEP area, water quality improved at well EAP-119. Water quality declined at 


monitoring well 368D such that it was similar to nearby capture well 976D.   


 


East of the STEP Main Dam groundwater quality improved at wells 379D, 380D,394D-P, 


396D-P, 904D, 962D, 968D, 982D, 984D, 991A, 2000D, 2020A 2013A, 2016A, and 2021D.  


Groundwater quality declined East of the STEP at wells 360A, 911D, 927D, 928D, 932D, 


933D, 961D, and 964D.    


146 June 2014 Technical Memorandum:  2014 East Fork 


Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc. 


During the 2014 synoptic run event, fourteen 


surface water sites were sampled including 


twelve sites on East Fork Armells Creek, one 


tributary, and one pond. Water quality 


samples were collected from each site, and 


flows were measured in the creek. Soil 


samples were collected and analyzed from 


thirteen sites along East Fork Armells Creek 


in 2014. In addition,groundwater samples 


were collected immediately adjacent to the 


creek at 17 sites. 


Precipitation during the year preceding the synoptic run was much higher than normal at 169% 


of the long term average. Flows measured during the 2014 synoptic run were above average, 


andalong the upper reach of the creek from site AR-12 through AR-1 and also at sites AR-8, 


AR-6,and AR-11, flows were the highest recorded.  Groundwater elevations were measured at 


19 sites and compared to adjacent surface water levels in East Fork Armells Creek. Results 


indicate the creek is generally gaining through the entire reach from AR-5 to AR-11. Only four 


sites indicated the creek was losing at those locations; however, in each case, the creek was 


gaining on the opposite bank. 


 


Shallow groundwater along East Fork Armells Creek is primarily a magnesium-sulfate type, 


similar to the surface water type, indicating the local connection between the surface and 


groundwater monitoring sites. Constituent concentrations in shallow groundwater varied in 


relation to adjacent surface water sites. In general, groundwater samples near the upper creek 


sites recorded higher constituent concentrations than the adjacent creek samples and 


groundwater samples along the lower creek sites recorded constituent concentrations generally 


similar to or lower than the adjacent creek site samples.  


 


Soil from all sites ranged from silty loam to sandy loam with pH ranging from 7.3 to 7.8 and 


sodium adsorption ratios ranging from 2.03 to 3.92. 


147 August 2014 


 


 


 


 


 


 


 


 


 


 


Well PW-704D2 Capture System 


Construction, Startup Evaluation, and 


Groundwater Investigation – Colstrip Steam 


Electric Station, PPL Montana, LLC, 


Hydrometrics, Inc.  


 


This report contains a discussion of 


procedures and results of groundwater 


investigation and mitigation that were 


completed in the PW-704D2 Area east of the 


Stage I and II Evaporation Ponds  


Monitoring well PW-704D2 was converted to a groundwater capture well to mitigate known 


process water impacts on bedrock groundwater quality; and new monitoring wells 2034D, 


2035A, 2036D, 2037D, and 2038A were installed not only to characterize current groundwater 


quality conditions in bedrock and alluvium of the area but also to evaluate the influence of 


pumping well PW-704D2 on local groundwater. 


 


Groundwater quality at new alluvial wells 2035A and 2038A are not impacted by process 


water. It was recommended that the new alluvial wells continue to be monitored but not 


converted to capture wells.  Groundwater quality at new bedrock wells 2034D and 2037D was 


consistent with that found at well PW-704D2 and is indicative of process water impacts. 


Groundwater quality at 2036D was not impacted.   
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August 2014 (continued) Evaluation of capture at PW-704D2 indicated that this pumping well had a large capture radius 


and was effectively mitigating groundwater quality in the area; however, it was recommended 


that wells 23037D and 2034D also be evaluated for capture.  


148 December 2014 Plant Community Studies on the Stage 1 Ash 


Disposal Pond Cap, Stage 2 Ash Pond, and 


Areas Near the 3&4 Effluent Holding Ponds, 


KC Harvey Environmental, LLC  


Results of 2014 vegetation study at the SOEP 


and STEP 


Richness, stability, and overall health of the plant communities were evaluated and areas 


where vegetation had elevated boron levels were identified. Healthy vegetation conditions 


were observed on the Stage 1 Ash Ponds during 2014 due in part of good spring moisture. A 


total of 48 species were observed. Boron concentrations measured in western wheatgrass were 


generally low and similar to years with good spring precipitation. 


149 March 2015 Technical Memorandum: October 2014 East 


Fork Armells Creek Synoptic Run and 


Groundwater Sampling, Hydrometrics, Inc.  


This was the first synoptic run conducted in 


the fall of the year. During the October 2014 


synoptic run event, 14 surface water sites 


were sampled including twelve sites on East 


Fork Armells Creek, one tributary, and one 


pond. Water quality samples were collected 


from each site, and flows were measured in 


the Creek. Streambed soil/sediment samples 


were collected and analyzed from 13 sites 


along East Fork Armells Creek in October 


2014. In addition, groundwater samples were 


collected immediately adjacent to the Creek at 


19 sites. 


Precipitation during the seven months preceding the synoptic run was higher than normal at 


116% of the long term average. Flows measured during the October 2014 synoptic run were 


below the average flows measured in previous spring events. Groundwater levels in boreholes 


adjacent to the Creek were typically higher than surface water levels. These results indicate the 


Creek is generally gaining through the entire reach from AR-5 to AR-11. 


 


Concentrations of most chemical constituents in samples collected during the October 2014 


synoptic run event were below the average for the period of record at AR-12 to AR-1 and 


slightly above average for the period of record at AR-9 to AR-10. Chloride concentrations 


were observed to be above average at sites AR-3, AR-2, AR-8, AR-7, AR-6, AR-11, and AR-


10. Calcium to magnesium ratios were above average at all sites. 


 


The soil texture classification at all sites ranged from silty loam to sandy loam. Soil pH ranged 


from 7.3 to 7.7 and sodium adsorption ratios (SAR) ranged from 2.17 to 3.98. 


150 April 2015 Evaluation of 2014 Hydrologic Monitoring 


Data From Colstrip Units 1 Through 4 


Process Pond System Colstrip Steam Electric 


Station Colstrip, Montana, Hydrometrics, Inc.  


Annual Water Resources Report for 2014 


Data 


Monitoring well PW-704D2 was converted for groundwater capture. Monitoring wells 2034D, 


2035A, 2036D, 2037D, and 2038A were installed to characterize current groundwater quality 


conditions near PW-704D2. Private well PW-708 was abandoned after spring monitoring was 


completed. Capture well 2024D was plugged and abandoned because an unidentified 


obstruction rendered it inoperable.  New well 2024D-2 was installed at a paired location with 


the old well.  New well 2024D-2 was converted to a capture well and has been operational 


since September 2014.Groundwater monitoring included sample collection from 197 


monitoring sites in the spring and 169 monitoring sites in the fall. 


 


Two spills were reported in the STEP Area in 2014.  On July 6, 2014, less than 1,000 gallons 


of slurry was released from a failed vent on Units 1&2 Paste Plant pipeline located between 


STEP Cells D and E.  Water infiltrated into ground.  The valve was isolated and repaired. On 


July 30, 2014, approximately 1,000 gallons of water was released when a motor grader blade 


contacted and severed the buried pond return water line near the STEP Clearwell Pump house.  


The line was out of service at the time and water gravity drained from the break.  The 


impacted soil was removed and placed into Cell A of the STEP.  The line was repaired. 


 


In the SOEP area, groundwater quality declined at well 368D, 376D, 375D, and EAP-205. 


Groundwater quality improved at 391D-P.  


 


East of the STEP Area, water quality declined at wells 960D, 962D, 969D, 358D, 358T, 932D, 


988D, and 981D.  Water quality generally improved at wells 382A, 396D-P, 963D, 984D, 


989D, 928D, 934D 994A, 997A, 2003D, 2013A, 2016A, 2020A, and 2021D.   
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151 September 2015 Technical Memorandum: Groundwater 


Monitoring and Potential Capture Well 


Conversion for Wells 2034D and 2037D in 


the PW-704D2 Area, Talen Montana, LLC - 


Colstrip Steam Electric Station, Colstrip, 


Montana. Hydrometrics, Inc. 


Results of ongoing groundwater monitoring in 


the area of monitoring well 2037D and 


capture well PW-704D2. 


Hydrometrics, Inc. (August 2014) initially recommended converting 2037D into a capture well 


and installing an additional monitoring well west (upgradient) of well 2037D that would target 


first groundwater in sub-McKay bedrock.  However, additional water quality samples have 


been collected at well 2037D and results from these samples show an improving water quality 


trend. It was recommended to continue monitoring at wells in this area rather than converting 


new capture wells.  


152 December 2015 Plant Community Studies on Stage 1 and 2 


Ash Disposal Ponds and Areas Near Units 


3&4 Effluent Holding Ponds, KC Harvey 


Environmental, LLC  


Results of 2014 vegetation study at the SOEP 


and STEP 


Richness, stability, and overall health of the reclamation plant communities were evaluated 


and areas where vegetation had elevated boron levels were identified. Healthy vegetation 


conditions were observed on the Stage 1 Ash Ponds during 2015 due in part of moderate 


amounts of spring moisture. A total of 48 species were observed in 2015 with a 10-year 


average for species richness of 49 species. 
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TABLE 3-3.  GROUNDWATER QUALITY BACKGROUND SCREENING LEVELS 


(BSLs) 


 


TALEN MONTANA, LLC 


COLSTRIP STEAM ELECTRIC STATION 


ADMINISTRATIVE ORDER ON CONSENT 


UNITS 1 & 2 STAGE I AND II EVAPORATION PONDS SITE REPORT 


 


 BSL 


Alluvium 


BSL 


Clinker 


BSL 


Coal-


Related 


Bedrock 


BSL 


Sub-


McKay 


Physical Properties 


pH (lab), standard units (s.u.)(2) NA NA NA NA 


Specific Conductivity (Lab)(µmhos/cm) 4,270 5,310 3,550 4,470 


Total Dissolved Solids Measured at 180oC 2,600 5,170 3,160 3.710 


Common Ions (inorganics) 


Bicarbonate as HCO3 NC NC NC NC 


Carbonate as CO3 NC NC NC NC 


Sulfate (SO4), mg/L 3,400 3,160 2,061 2,200 


Chloride (Cl), mg/L 45 34 20(1) 24 


Bromide (Br), mg/L 5.0(1) 10(1) 10(1) 5 


Trace Elements (metals, dissolved) 


Boron (B), mg/L 1.6 4.0 1.1 1.3 


Calcium (Ca), mg/L 378 367 351 313 


Magnesium (mg/L) 409 524 303 289 


Mercury (Hg), mg/L* 0.001(1) 0.001(1) 0.01 0.01 


Potassium (K), mg/L 16.7 30 15 15 


Selenium (Se), mg/L 0.009 0.01 0.005 0.005 


Sodium (Na), mg/L 372 586 383 858 


Neptune and Company, 2016 


 


Note: No Spoil exists in the STEP or SOEP 


NC -  BSL not calculated 


(1) – data failed statistical rules, BSL listed as maximum non-detect values 


(2) – pH BSL not applicable (NA) 


 








TALEN MONTANA, LLC


COLSTRIP STEAM ELECTRIC STATION


ADMINISTRATIVE ORDER ON CONSENT


UNITS 1 and 2 STAGE I and II EVAPORATION PONDS SITE REPORT


Screened Approx. Approx. Approx. Approx. Approx. Approx. Approx.


Interval Screened Start 2015 2014 2013 2012 2011 2010 2009


Depth Unit Date Pumping Pumping Pumping Pumping Pumping Pumping Pumping


Bgs feet Rate
(1)


Rate
(1)


Rate
(1)


Rate
(1)


Rate
(1)


Rate
(1)


Rate
(1)


gpm gpm gpm gpm gpm gpm gpm


976D Area 1 40-70 Sub-McKay Bedrock 3/15/2007 0.7 0.7 1.4 1.7 1.3 1.2 1.4 Piped to VSEP treatment via STEP Paste Plant


EAP-119 Area 1 70-95 Sub-McKay Bedrock 12/16/1998 0.2 0.3 2.0 2.3 0.5 0.2 0.3 Piped to VSEP treatment via STEP Paste Plant


966A Area 1 57-62 Alluvium 9/29/2005 4.5 3.8 4.0 5.5 5.2 3.5 2.6 Well is installed inside of SOEP boundary; Piped to B Cell


2024D ABANDONED 115-155 Sub-McKay Bedrock 6/19/2013 NA 0.8 5.7 NA NA NA NA Abandoned in July 2014 due to Pump being stuck in well; Drilled 2024D-2 as replacement 


well  


2024D-2 Area 2 130-170 Sub-McKay Bedrock 9/24/2014 8.9 9.1 NA NA NA NA NA Piped to VSEP treatment via STEP Paste Plant


369D Area 2 33-63 Sub-McKay Bedrock 12/10/1998 0.6 <0.1 <0.1 <0.1 0.2 0.4 2.4 Piped to VSEP treatment via STEP Paste Plant


375D Area 2 60-100 Sub-McKay Bedrock 9/27/2001 1.4 1.5 2.3 1.1 0.9 1.0 1.7 Piped to VSEP treatment via STEP Paste Plant


376D Area 2 50-100 Sub-McKay Bedrock 9/27/2001 <0.1 <0.1 0.2 0.8 0.6 1.3 0.8 Piped to VSEP treatment via STEP Paste Plant


EAP-205 Area 2 65-75; 85-95 Sub-McKay Bedrock 1/1/1995 0.5 2.0 1.4 0.8 0.7 0.7 1.3 Piped to VSEP treatment via STEP Paste Plant


EAP-208 Area 2 60-95 Sub-McKay Bedrock 9/27/2001 0.5 0.5 0.6 0.5 0.5 1.0 1.3 Piped to VSEP treatment via STEP Paste Plant


955D ABANDONED 30-50 Sub-McKay Bedrock 10/17/2007 NA NA NA NA 1.1 0.9 1.1 Well Abandoned June 2011 due to the construction of D Cell


2019D Area 3 61-71 Sub-McKay Bedrock 3/2/2012 0.5 2.9 2.6 1.1 NA NA NA Piped to D Cell 


922A Area 3 53.5-73.5 Alluvium/ Sub-McKay Bedrock 12/16/2010 5.1 4.7 4.5 5.1 5.6 3.8 NA Piped to E Cell


924A Area 3 66-86 Alluvium 9/27/2001 0.3 <0.1 0.2 0.3 0.2 0.2 0.2 Piped to E Cell


958D Area 3 140-160 Sub-McKay Bedrock 2/4/2010 1.7 1.3 0.2 1.3 3.8 4.7 NA Piped to E Cell


2013A Area 4 11-26 Alluvium 1/5/2012 16.0 16.7 19.7 22.5 NA NA NA Piped to VSEP treatment via STEP Paste Plant


2016A Area 4 34-44 Alluvium 1/5/2012 2.6 1.9 1.9 1.7 NA NA NA Piped to VSEP treatment via STEP Paste Plant


2021D Area 4 44-49 Sub-McKay Bedrock 11/9/2012 0.8 1.0 0.7 0.4 NA NA NA Piped to VSEP treatment via STEP Paste Plant


905D Area 4 41-61 Sub-McKay Bedrock 2/15/2008 1.8 5.4 2.5 0.2 1.4 1.8 1.8 Piped to VSEP treatment via STEP Paste Plant


906D Area 4 30-55 Sub-McKay Bedrock 10/14/2006 4.9 4.1 2.6 4.7 2.5 2.4 2.0 Piped to VSEP treatment via STEP Paste Plant


911D Area 4 31-61 Sub-McKay Bedrock 10/13/1999 5.0 6.2 6.8 7.1 1.1 1.1 1.3 Piped to VSEP treatment via STEP Paste Plant


962D Area 4 15-85 Sub-McKay Bedrock 11/17/2005 4.1 5.0 5.9 6.5 4.7 5.8 5.4 Piped to VSEP treatment via STEP Paste Plant


963D Area 4 24-104 Sub-McKay Bedrock 11/17/2005 5.0 4.9 5.7 3.5 3.1 4.4 6.5 Piped to VSEP treatment via STEP Paste Plant


969D Area 4 24-124 Sub-McKay Bedrock 1/4/2006 1.6 2.2 1.2 2.3 0.8 1.5 1.2 Piped to VSEP treatment via STEP Paste Plant


970D Area 4 55-155 Sub-McKay Bedrock 1/25/2006 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 Piped to VSEP treatment via STEP Paste Plant


984D Area 4 29-39 Sub-McKay Bedrock 2/15/2008 3.2 5.7 5.4 5.7 0.9 0.8 1.7 Piped to VSEP treatment via STEP Paste Plant


985A Area 4 17-32 Alluvium 2/22/2008 <0.1 0.1 0.1 0.2 0.6 0.2 0.2 Piped to VSEP treatment via STEP Paste Plant


987D Area 4 68-88 Sub-McKay Bedrock 2/21/2008 5.3 5.0 5.8 5.6 2.0 1.7 1.9 Piped to VSEP treatment via STEP Paste Plant


2000D Area 5 35-43 Sub-McKay Bedrock 12/21/2008 1.9 6.4 5.9 2.6 1.4 2.2 2.2 Piped to VSEP treatment via STEP Paste Plant


2003D Area 5 34-40 Sub-McKay Bedrock 9/3/2010 3.9 6.2 5.6 4.9 5.7 6.7 NA Piped to VSEP treatment via STEP Paste Plant


2008D Area 5 32-42 Sub-McKay Bedrock 1/10/2011 2.5 2.6 1.8 6.0 7.8 0.0 NA Piped to VSEP treatment via STEP Paste Plant


377A Area 5 28-48 Alluvium 11/19/1998 6.7 1.3 7.4 7.7 7.1 6.8 7.7 Piped to VSEP treatment via STEP Paste Plant


378A Area 5 23.3-53.3 Alluvium 11/19/1998 8.4 2.2 0.8 3.5 3.3 3.8 2.5 Piped to VSEP treatment via STEP Paste Plant


379D Area 5 27-57 Sub-McKay Bedrock 10/13/1999 0.1 0.1 0.1 0.1 <0.1 <0.1 0.1 Piped to VSEP treatment via STEP Paste Plant


380D Area 5 50-85 Sub-McKay Bedrock 11/13/1998 2.5 3.6 1.6 0.3 0.8 0.9 1.4 Piped to VSEP treatment via STEP Paste Plant


382A Area 5 14-37.5 Alluvium/ Sub-McKay Bedrock 4/15/2004 7.0 3.4 3.5 2.2 7.2 5.2 6.5 Piped to VSEP treatment via STEP Paste Plant


383D Area 5 50-90 Sub-McKay Bedrock 3/1/1999 0.4 0.3 2.9 2.2 0.8 1.9 1.6 Piped to VSEP treatment via STEP Paste Plant


393D Area 5 45-80 Sub-McKay Bedrock 3/1/1999 0.4 0.4 0.8 2.0 2.5 1.6 2.7 Piped to VSEP treatment via STEP Paste Plant


927D Area 5 70-100 Sub-McKay Bedrock 3/5/2004 1.8 1.2 2.0 0.6 2.6 1.1 3.8 Piped to VSEP treatment via STEP Paste Plant


928D Area 5 70-100 Sub-McKay Bedrock 3/5/2004 1.2 4.9 2.4 3.2 2.3 3.9 2.3 Piped to VSEP treatment via STEP Paste Plant


932D Area 5 79-99 Sub-McKay Bedrock 3/5/2004 2.4 5.3 6.5 8.3 4.0 5.6 5.9 Piped to VSEP treatment via STEP Paste Plant


933D Area 5 79-99 Sub-McKay Bedrock 3/5/2004 0.7 0.1 0.1 0.1 0.1 0.1 0.1 Piped to VSEP treatment via STEP Paste Plant


934D Area 5 39-59 Sub-McKay Bedrock 3/5/2004 0.1 0.7 0.8 0.2 0.5 0.5 1.1 Piped to VSEP treatment via STEP Paste Plant


960D Area 5 35-126 Sub-McKay Bedrock 11/17/2005 5.6 7.5 6.8 7.4 2.5 2.1 2.8 Piped to VSEP treatment via STEP Paste Plant


961D Area 5 41-121 Sub-McKay Bedrock 11/17/2005 3.6 6.6 7.5 8.6 2.1 0.9 1.0 Piped to VSEP treatment via STEP Paste Plant


968D Area 5 35-135 Sub-McKay Bedrock 11/17/2005 5.6 4.7 4.6 5.5 1.0 1.2 0.7 Piped to VSEP treatment via STEP Paste Plant


988D Area 5 42-62 Sub-McKay Bedrock 2/29/2008 0.5 1.3 1.6 1.1 1.8 0.8 1.2 Piped to VSEP treatment via STEP Paste Plant


989D Area 5 42-52 Sub-McKay Bedrock 2/21/2008 4.1 1.3 1.4 0.8 2.1 1.8 2.0 Piped to VSEP treatment via STEP Paste Plant


991A Area 5 30-50 Alluvium 12/21/2008 <0.1 0.2 0.2 1.0 1.1 1.7 1.1 Piped to VSEP treatment via STEP Paste Plant


993D Area 5 80-100 Sub-McKay Bedrock 12/21/2008 0.2 0.3 3.5 2.7 1.4 1.9 1.1 Pumped infrequently singce August 19, 2013 due to lack of impacts 


994A Area 5 25-45 Alluvium 12/21/2008 0.3 1.9 2.8 1.9 3.0 3.6 5.0 Pump turned off March 17, 2014 due to improved water quality


997A Area 5 20-40 Alluvium/ Sub-McKay Bedrock 12/21/2008 2.5 2.0 1.7 0.6 1.4 1.1 1.9 Piped to VSEP treatment via STEP Paste Plant


998A Area 5 21-31 Alluvium 12/21/2008 1.7 2.3 <0.1 1.0 4.1 5.0 6.1 Piped to VSEP treatment via STEP Paste Plant


PW-704D2 Area 5 57-80 Sub-McKay Bedrock 4/9/2014 8.0 9.4 NA NA NA NA NA Piped to VSEP treatment via STEP Paste Plant


910A Area 6 24-36 Alluvium 6/20/2002 <0.1 <0.1 1.1 14.7 14.6 14.6 17.1 Pump turned off August 19, 2013 due to improved water quality


913A Area 6 30-40 Alluvium 4/1/2004 <0.1 <0.1 8.3 2.6 0.0 0.0 0.0 Pump turned off August 19, 2013 due to improved water quality


916A Area 6 9-17 Alluvium 3/26/2004 17.4 14.4 8.5 25.5 33.1 28.8 29.2 Piped to VSEP treatment via STEP Paste Plant


938A Area 6 20-25 Alluvium 3/8/2004 <0.1 0.0 0.0 <0.1 0.0 0.0 0.0 Pump turned off November 17, 2008 due to lack of impacts


940A Area 6 22-27 Alluvium 3/6/2004 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Pump turned off January 15, 2007 due to lack of impacts; No Pump in well


943A Area 6 17-22 Alluvium 4/22/2004 5.2 6.9 4.4 8.3 9.6 12.9 12.9 Piped to VSEP treatment via STEP Paste Plant


944A Area 6 17-22 Alluvium 4/23/2004 11.2 3.5 10.1 14.5 9.0 11.6 11.9 Piped to VSEP treatment via STEP Paste Plant


945A Area 6 11.5-16.5 Alluvium 4/23/2004 2.6 8.6 4.5 4.1 9.8 6.3 7.6 Piped to VSEP treatment via STEP Paste Plant


(1)


(2)


Area 1


Area 2


Area 3


Area 4


Area 5


Area 6


Bgs-


gpm-


NA=


Below ground surface


Gallons per minute


Not applicable, system not yet installed


Note that all pumps are sometimes shut down for maintenance, the majority of pumps cycle due to low water, the pumps are operated by pump controllers that turn pumps on and off in response to power surges or drops, pumps are turned off at times for pipeline maintenance or other plant 


operation associated activities.


Table 3-4.  UNITS 1&2 STAGE I & II EVAPORATION POND CAPTURE SYSTEMS


Site ID Area Comments
(2)


Approximate - includes down time.  Calculated flow rates adjusted by a factor of 0.75 to compensate for pipeline back pressure effects during flow measurement 


South/Southeast of reclaimed Stage One Evaporation Pond 


North/Northwest of reclaimed Stage One Evaporation Pond


Within Stage Two Evaporation Pond boundary


East of Stage Two Evaporation Pond Main Dam 


Industrial Park Area (East of Stage Two Evaporation Pond, west of highway 39)


Downgradient of Stage Two Evaporation Pond Area, outside of Talen property boundary 
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