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EVALUATION OF 2021 HYDROLOGIC MONITORING DATA 

FROM COLSTRIP UNITS 1 THROUGH 4 PROCESS POND SYSTEM 

COLSTRIP STEAM ELECTRIC STATION 

COLSTRIP, MONTANA 

 

 

1.0  INTRODUCTION 

 

Hydrologic monitoring of the Colstrip Steam Electric Station (Colstrip SES) Units 1 through 

4 process pond system at Colstrip, Montana was conducted in 2021as part of the ongoing water 

resources program coordinated by Talen Montana, LLC (formerly PPL Montana (PPLM)) 

Environmental Compliance Department (ECD).  Water quality samples were collected in the 

spring and fall of 2021 from groundwater monitoring wells, groundwater capture 

wells/systems, and surface water locations peripheral to the Units 1 through 4 plant process 

ponds, the Stage I & II Evaporation Pond Area (STEP), and the Units 3&4 Effluent Holding 

Pond Area (Units 3&4 EHP).  All Colstrip SES process ponds are monitored at a frequency of 

at least once every three years.  Scheduled process pond sampling of most ponds and sumps 

was conducted in 2021 but did not include all ponds as some were sampled in 2020.  Flow data 

and water quality samples were also collected from designated surface water monitoring sites 

on East Fork Armells Creek and Cow Creek. 

 

Ten private wells, which are near the Stage I & II Evaporation Pond Area, were monitored in 

2021.  The monitored private wells were originally installed for residential or commercial use; 

but each of these wells was disconnected in 2005/2006.  Water service from the City of Colstrip 

was provided to the well owners. 

 

Routinely scheduled static water level (SWL) measurements continued at the Talen Montana, 

LLC (Talen) monitoring well network in 2021.  All monitoring work was conducted in 

accordance with the Colstrip SES Water Resources Monitoring Plan (WRMP) developed by 

Talen, the WRMP was most recently revised in December 2020 (Talen, Revision 7 December 
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2020).  Operational monitoring is conducted by Talen and Hydrometrics, Inc. (Hydrometrics).  

If necessary, additional samples are collected as part of investigations conducted to 

characterize hydrogeologic conditions and develop mitigation plans for any process water 

impacts on local groundwater. 

 

To minimize impacts to water resources in the area, the Colstrip SES utilizes closed-loop 

process water/scrubber systems.  All liquid wastes from the generating plants are impounded 

in ponds designed and constructed to minimize seepage losses.  Each pond or pond system at 

the Colstrip SES was designated to serve either electric generating Units 1&2 or electric 

generating Units 3&4.  Colstrip SES Units 1&2 were 333 megawatt, coal-fired, steam electric 

generating units that operated from 1975 through 2019.  Units 1&2 were placed in permanent 

retirement on January 5, 2020.  The pond system that services Units 1&2 has been in use since 

1975.  Colstrip SES Units 3&4 are 805-megawatt generating units adjacent to Units 1&2.  The 

pond system servicing Units 3&4 has been in use since 1983. 

 

This report provides a summary and evaluation of data collected in 2021 from the Colstrip SES 

Units 1 through 4 process pond hydrologic monitoring system.  Section 2.0 describes the 

Colstrip SES Process Pond System; Section 3.0 details the sample and data collection protocol; 

Section 4.0 describes quality control and quality assurance (QA/QC) procedures; Section 5.0 

provides an overview of the 2021 evaluation; Sections 6.0, 7.0, and 8.0 summarize 2021 data 

for the Plant Site Area, Stage I & II Evaporation Pond Area, and the Units 3&4 EHP Area, 

respectively; and Section 9.0 lists references cited throughout the document. 
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2.0  THE COLSTRIP STEAM ELECTRIC STATION PROCESS POND SYSTEM 

 

Pond capacities, pond surface areas, liner information, and a description of the function of each 

of the ponds in the process pond system servicing Units 1 through 4 are summarized in Table 

2-1 (tables and figures are located at the end of each section of this report).  Process ponds, 

monitoring wells, and capture systems located at the Colstrip SES are shown on Exhibit 1. 

 

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

the area.  Figure 2-1 is a schematic of the Colstrip SES process water circuit.  Coal combustion 

residuals (CCR) from the generating plants are impounded in ponds designed and constructed 

to minimize seepage losses.  The Plant Site pond system includes ponds that served all four 

generating units in various capacities.  Scrubber flyash slurry disposal does not occur at the 

Plant Site but rather in disposal ponds at separate locations.  Prior to shut down, scrubber slurry 

from Units 1&2 was routed to the Units 1&2 Stage II Ponds (STEP), located about three miles 

west-northwest of Colstrip.  Scrubber slurry from Units 3&4 is routed to the Units 3&4 EHP 

Area, located about three miles east-southeast of Colstrip.  During operation, flow rates in the 

slurry lines from Units 1 & 2 varied from 1,200 gallons per minute (gpm) to 2,000 gpm.  Flow 

in the slurry line from Units 3&4 varies from 1,500 gpm to 3,500 gpm.  Scrubber slurry flow 

rates are dependent on operating conditions and down time at the units.  Bottom ash from the 

units is dewatered at the Plant Site prior to transport by truck to the Units 3&4 EHP for 

disposal. 

 

2.1 PROCESS POND CHEMICAL PROFILES 

Summaries of chemical characteristics for water stored in each of the ponds in the Units  

1 through 4 process pond system are located in the following tables: 

• Plant Site Ponds - Table 2-2; 

• Stage I & II Evaporation Ponds - Table 2-3; and 

• Units 3&4 EHP - Table 2-4. 

 

These summaries were generated from water quality analytical results of samples collected 

from the ponds for the period of record.  Available data for individual ponds are variable and 
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dependent on the age of the pond/cells, frequency of sampling for particular ponds/cells, and 

parameters analyzed during the various sampling events.  Data sets for newer ponds are limited 

to a shorter period of record and may only include results for a refined parameter list.  Water 

quality in the ponds is variable and depends on the use of the facility (to transport scrubber 

slurry, bottom ash water, cooling water, storm water runoff, etc.) and weather (precipitation 

and evaporation). 

 

Elevated concentrations of total dissolved solids (TDS), sulfate, boron, chloride, bromide and 

increased specific conductance (SC) are present in process water liquids/solids within some of 

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

outside of the ponds.  In addition, the majority of ponds have a high concentration of 

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

indicator of process water impacts outside of the ponds. 

 

2.2 WATER BUDGET 

In 2021, the overall water inventory decreased by an estimated 262.6 million gallons.  Water 

management practices and forced evaporation at the Colstrip SES have produced a net 

reduction of more than two billion gallons of excess water inventory since 2006.  A summary 

of activities related to water management practices at the 1&2 STEP and Units 3&4 EHP is 

included in the following sections. 

 

2.2.1 Paste Process and Cell Usage 

Talen has implemented a Paste Process; whereby, the practice of placing scrubber slurry 

directly in the process ponds has been discontinued, except during mechanical upsets.  Instead, 

scrubber slurry is piped to the paste plant, dewatered to form a paste, and placed in the ponds 

where it is deposited both above and below the surface of the water, if free water is present in 

the pond.  The paste has the ability to set up under water, which provides an additional seal to 

the pond.  The Paste Process removes about 90% of the free available water from the scrubber 

slurry and is one of many water management practices that are part of the facility-wide effort 

to reduce the amount of process water maintained on site.  In addition, paste has been 

strategically placed around the inside perimeter of certain ponds.  The use of paste, with a 
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relatively low permeability, helps reduce seepage from the pond.  Paste is deposited in ponds 

located in the Units 3&4 EHP but not in the Plant Site process water ponds.  Paste was also 

deposited in the Units 1&2 STEP through 2019. 

 

Stage I & II Evaporation Pond Area.  Prior to shut down of Units 1&2, paste from the Units 

1&2 Paste Plant was routed to STEP E Cell.  Decant water was collected in the STEP Clearwell 

(B Cell) and from there pumped to the scrubber system for reuse.  STEP B Cell was lined in 

2006 with a double-liner system consisting of a 45-mil reinforced polypropylene (RPP) 

primary liner and a 36 mil RPP secondary liner.  Leachate collection was installed between 

and beneath the two liners.  Water transfer into B Cell began in late October 2006 to help 

facilitate water management.  B Cell became the STEP Clearwell in 2011 when new return 

pumps were installed.  This design was part of the overall strategy to implement a paste 

disposal method at the STEP.  Currently B Cell is used to transfer legacy water from the STEP 

to forced evaporation in the Units 3&4 EHP, via the clear water pipeline. 

 

The Paste Process became operational in December 2009 in the Stage I & II Evaporation Pond 

Area.  Progress of cell construction and paste placement at the STEP can be tracked by 

examining aerial photos presented in Figure 2-2.  This figure includes images through 2019. 

 

STEP D Cell was constructed in 2011 to prepare for future paste disposal and help address 

more immediate water management issues.  Construction of the new cell included an 

engineered double liner with an under-drain pumping system.  The liner system incorporated 

a 45 mil RPP primary liner and a 36 mil RPP secondary liner, with leachate collection between 

and beneath the two liners.  Water was routed to D Cell as needed from 2011 through 2019.  

CCR material has not been placed in D Cell.  Paste was deposited in E Cell and old Clearwell 

during 2019. 

 

With shut down of Units 1&2 in January 2020, the STEP ceased receiving scrubber slurry and 

the paste plant discontinued operation. 
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Units 3&4 EHP.  Scrubber slurry from Units 3&4 is piped approximately three miles southeast 

of the Plant Area to the Paste Plant at the Units 3&4 EHP.  The Paste Plant dewaters the 

scrubber slurry; and the decanted water is sent to a lined Clearwell before it is returned to the 

scrubbers for re-use.  The Paste Plant provides for the scrubber slurry to be deposited in the 

pond as a paste.  Initially deposited at 65% solids, the paste dries quickly.  Strategic placement 

of the paste around the perimeter and on the bottom of ponds, coupled with the existing forced 

evaporation system, results in significantly less potential for seepage from the Units 3&4 EHP.  

Paste placement and the evolution of Units 3&4 EHP operation can be tracked by examining 

changes in paste distribution and impounded process water in aerial photos presented in Figure 

2-3.  This figure includes images through 2019. 

 

The Units 3&4 Paste Plant was completed and put into service in late 2004.  By 2005, the 

thickness of dry paste and flyash in G Cell and the original Clearwell generally ranged from 

zero to ten feet.  Between 2005 and 2009, paste deposition is apparent along the northwest 

corner of C Cell, the northwest and south sides of the original Clearwell, G Cell north, and the 

west side of G Cell south. 

 

In 2011, initial work was performed to raise the Units 3&4 Main and Saddle Dams to their 

final design elevations (~3,290 feet mean sea level (msl)).  Construction to raise the height of 

the dams was completed in 2012.  Also in 2012, paste was placed on the south side of C Cell, 

north and east sides of North G Cell, and the north side of the original Clearwell.  Talen has 

used this method of paste deposition in conjunction with forced evaporation to eliminate excess 

water and effectively reduce seepage from the Units 3&4 EHP. 

 

Colstrip SES operators began dewatering C Cell in fall of 2013.  Most of the free water had 

been removed by 2015 but water continues to be pumped from C Cell into lined H or F Cells, 

as needed in response to precipitation events.  Note that F Cell is lined with an RPP liner and 

an under-liner collection system, while H Cell is constructed with two layers of RPP (a 45 mil 

primary liner and a 36 mil secondary liner) and leachate collection systems between and 

beneath the two liners.  The decrease in impounded water and increase in paste deposition can 

be seen in C Cell in the aerial photos presented in Figure 2-3. 
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In late 2007, construction of a lined Clearwell (B Cell) began in the old B Cell location.  The 

B Cell Clearwell is constructed with a 45 mil RPP liner over a leachate collection system.  This 

B Cell Clearwell overlies a minimum of ten feet of dried flyash to provide a double 

containment cell (similar to a composite liner system).  The B Cell Clearwell was completed 

and put into service in 2009 and can be seen in the 2009 aerial photograph in Figure 2-3.  The 

B Cell Clearwell was taken out of service as a Clearwell in 2019 after operation of the A Cell 

Clearwell began in 2018.  No longer used as the Clearwell, B Cell received paste in 2020. 

 

Work to construct a single cell (J1 Cell) out of the original Clearwell and the north half of  

G Cell was initiated in 2014.  J1 Cell was lined in 2016 per the Coal Combustion Residuals 

(CCR) Rule (the CCR Rule) and started receiving paste in 2018.  J-1 Cell received paste 

throughout 2020. 

 

A cap was constructed over A Cell in 2017 to close this cell per the CCR Rule.  A new 

Clearwell (A Cell Clearwell) was constructed in the north portion of A Cell and began 

receiving water in September 2018. 

 

2.2.2 Pond Surveys and Water Elevations 

Water levels are surveyed on a weekly basis at ponds.  Water elevations are surveyed using a 

survey grade Global Positioning System (GPS) unit.  These elevations are used to calculate 

storage volumes.  Table 2-5 summarizes water elevations and depths in ponds that are 

measured.  Water levels in ponds can be variable in response to operational changes that 

include unit shut down for maintenance or periods of low power demand.  Weather patterns, 

including periods of precipitation or drought, also influence pond water levels, especially for 

ponds that are used for storm water storage. 

 

2.3 CCR RULE IMPLEMENTATION 

A CCR Master Plan Summary was prepared by Talen (Geosyntec, 2016) in 2015 and 2016 to 

help ensure compliance with the U.S. Environmental Protection Agency (USEPA) Final Rule 

for regulation of CCRs under Subtitle D of the Resource Conservation and Recovery Act 

(RCRA) – referred to as the CCR Rule.  This plan is updated as necessary and incorporated 
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into Colstrip Wastewater Administrative Order on Consent (AOC) activities.  The following 

CSES process ponds were identified as CCR units: 

Plant Site:  

Units 1&2 B Flyash Pond (1&2 B Pond) 

Units 1&2 Bottom Ash Pond (1&2 BAP) 

Units 3&4 Bottom Ash Pond (3&4 BAP) 

Units 1&2 STEP 

Units 1&2 STEP D Cell (STEP D Cell) 

Units 1&2 STEP E Cell (STEP E Cell) 

Units 1&2 Old Clearwell (STEP Old Clearwell) 

Units 3&4 EHP  

A Cell (3&4 EHP A Cell) 

B Cell (3&4 EHP B Cell) 

C Cell (3&4 EHP C Cell) 

  D/E Cell (3&4 EHP D/E Cell) 

  G Cell (3&4 EHP G Cell) 

  J Cell (3&4 EHP J Cell) 

J-1 Cell (3&4 EHP J-1 Cell) 

 

Talen conducted activities during 2021 to ensure compliance with the CCR Rule including the 

following: 

• Collection and analysis of groundwater samples for detection, assessment, and 

corrective action monitoring, as appropriate, at CCR Rule monitoring wells; and 

• Completion and submittal of the 2020 Annual Groundwater Monitoring and Corrective 

Action Report (Hydrometrics, January 2021a) and preparation of the 2021 Annual 

Groundwater Monitoring and Corrective Action Report (Hydrometrics, January 2022). 

 

Groundwater monitoring and reporting under the CCR Rule is conducted independently of 

normal hydrologic monitoring that is presented in this report.  Results of all CCR Rule 

compliance activities conducted in 2021 can be found in the Annual Groundwater Monitoring 

and Corrective Action Report (Hydrometrics, January 2022). 



Waste Water Facility
Total Capacity 

(acre-feet)/ft3  (1)
Surface Area 
(acres)/ft2 (2)

Years in-
service Lining Pond Function /Comments Current Use Future Plans/Uses for 

Ponds 

Units 1 & 2 Flyash Pond
(490)/21,344,400 (27)/1,176,120 1975 - 

present See below
Originally received scrubber slurry on an short-term basis until the solids could be dredged to the Stage I or Stage II 
Evaporation Ponds for final disposal. Clearwater from this pond flowed into the Clearwell where it was sent back to 
the scrubbers for re-use.  

See below See below

Clearwell
(49)/2,134,440 (3)/130,680 1975 - 2020

Clay originally, double-lined RFP 
with leachate collection system 

installed in 2006

This section of the pond was removed from scrubber service in May of 2005.  In 2006, this area was double-lined 
with 45 mil RFP and a leachate collection system installed between the liners and under both liners.  This pond was 
removed from service after permanent retirement of Units 1&2 in 2020.

CCR Bottom ash decant 
water for reuse at plant

Close per Plant Site 
Facility Closure Plan (3)

A Pond (west)

(245)/10,672,200 (14)/609,840 1975 - 2015 Clay

See description for Units 1&2 Flyash Pond, above. No long receives CCR 
material and does not 

impound water

Closed, capped and 
reclaimed per Plant Site 
Facility Closure Plan in 

2019
B Pond (east)

(196)/8,537,760 (10)/435,600 1975 - 
present

Clay originally, double-lined RFP 
with leachate collection system 

installed in 2004. 

This section of the pond was double-lined with 45 mil RFP and a leachate collection system between the liners and 
under both liners and placed in-service in 2004.  Normally this section of the pond receives scrubber return water 
from the STEP but can receive scrubber slurry during emergency conditions (i.e. scrubber slurry pipeline out of 
service).  Periodically, solids will be dredged to Stage II Evaporation Pond for final disposal.  

CCR Decant water for 
reuse at plant

Close per Plant Site 
Facility Closure Plan (3)

Units 1&2 Wash Tray Pond
(50)/2,178,000 (8)/348,840 1975 - 1980 Clay

Originally served as a scrubber pond for the wash tray loop.  This pond was abandoned in 1980 when a separate loop 
for the scrubber wash tray was determined to be unnecessary.  This area was converted to the 1&2 Bottom Ash Pond 
in 1988.

NA NA

Units 1 & 2 Bottom Ash Pond w/ 
Clearwell

(24)/1,045,440 (4)/174,240 1975 - 2020
Clay, new clearwell double-lined 

RFP with leachate collection 
installed in 2006

Former collection area for bottom ash and drain collection pit effluent. Clearwater flowed into the clearwell section 
of this pond and was returned to the plant bottom ash system for re-use. In 1988, the bottom ash ponds were 
relocated to the area just north of the 1&2 Flyash Pond B side.  In 2006, the 1&2 Flyash Pond Clearwell was double-
lined with 45 mil RFP (with leachate collection between the liners and below both liners) and converted to the new 
1&2 Bottom Ash Pond Clearwell.This pond was removed from service after permanent retirement of Units 1&2 in 
2020.

CCR Bottom ash 
dewatering and decant 
return to plant for reuse

Close per Plant Site 
Facility Closure Plan (3)

Units 1 &2 Brine Ponds (60)/2,613,600 (4)/174,240 1976 - 2005 Hypalon Disposal location for brine from Wastewater Concentrator (RCC).  The Wastewater Concentrator is no longer in-
service (removed in 2000), so these ponds no longer collect brine.

Closed NA

D1 - D3 ponds

(30)/1,306,800 (2)/87,120

D1 & D2 
1976 - 1994,                  

D3 1980 - 
1994

Hypalon

In 1980-1981, a failure of the D3 Pond was identified and repaired.  In 1985, the Brine Pond Collection system was 
installed to collect impacted groundwater.  These ponds were closed in 1994.  The solids were removed and stored in 
F cell of the 3&4 EHP.  The liner was also removed.  The depressions from these ponds were left to provide a clean 
water collection area for precipitation which would allow for clean water recharge into the area.

Closed NA

D4 pond

(30)/1,306,800 (2)/87,120 1984 - 2005 Hypalon, with underdrain system

This pond has an Underdrain Collection system and is used as a excess water storage area.  In November 2005, a 
problem was identified with the liner and the pond was drained and removed from service.  In 2006, the pond was 
closed with solids stored within a lined section and capped with a 45 mil RFP.  In 2007, a soil cover was placed over 
the liner cap and seeding completed.  Impacted soil that had been below the former D4 Brine Pond Liner during 
failure was removed in Fall 2014.

Closed NA

Brine Concentrator Solids 
Disposal Area

(160) 6,982,400 (15.1)/659,219 2019 - 
present

Double liner, HDPE geomembranes 
(40-mil primary, 60-mil secondary), 

geosynthetic clay underliner, 
leachate collection between liners.

Holds dry solids from Units 3&4 Pond Return Brine Concentrator/Crystallizer. Constructed over former Units 1&2 
Brine Ponds area.  

Stores solids from Pond 
Return Brine 
Concentrator/ Crystallizer Same as current

Units 1 & 2 Cooling Tower 
Blowdown Pond (Pond C) (400)/17,424,000 (20.5)/892,980 1978 - 2019 Clay

Originally received cooling tower blowdown and raw water which was used as make-up to the Wastewater 
Concentrator.  In 1987, the pond was split into two sections (North and South).  The Cooling Tower Blowdown Pond 
C was lined during the initial construction (1978). The South Pond was relined with clay and erosion control was 
added in the form of a geotextile material and scoria.  

See below See below

North pond

(195)/8,494,200 (10)/435,600 1978 - 2019 Clay

In 2004, this pond began receiving groundwater collection water (Brine Pond and 10S/10M collection systems) to be 
used for a highway construction project.  In 2005, raw water and storm water runoff was sent to this pond for 
additional raw water storage because of the anticipated drought conditions.  Size reduced in spring 2012, clay lining 
remained.  Dewatered in 2018 in preparation of new groundwater capture pond construction planned for 2019.  Pond 
removed in 2019 during excavation for GWCSP construction.

No longer exists, removed 
during construction of 

GWCSP

No longer exists, removed 
during construction of 

GWCSP

South pond

(205)/8,929,800 (10.5)/457,380 1978 - 2019
Clay with geotextile and scoria on 
banks added for erosion control in 

1987

Since 2000, this pond received raw water and storm water runoff to provide road watering for dust control.  In 1999, 
a groundwater collection system was installed on the south end of this pond.  Dewatered in 2018 in preparation of 
new groundwater capture pond construction planned for 2019. Pond removed in 2019 during excavation for GWCSP 
construction.

No longer exists, removed 
during construction of 

GWCSP

No longer exists, removed 
during construction of 

GWCSP

TABLE 2-1 
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Waste Water Facility
Total Capacity 

(acre-feet)/ft3  (1)
Surface Area 
(acres)/ft2 (2)

Years in-
service Lining Pond Function /Comments Current Use Future Plans/Uses for 

Ponds 

TABLE 2-1 
TALEN MONTANA, LLC 

COLSTRIP STEAM ELECTRIC STATION
PLANT SITE WASTEWATER FACILITIES  - 2021

Units 3 & 4 Auxiliary Scrubber 
Drain Pond 

(2.05)(3,333) (0.11)/4,600 1983 - 2014 Originally Hypalon, reconstructed 
in 2014 as a concrete tank

Miscellaneous scrubber building drainage. This Pond was closed in December 2014 for upgrades.      Closed NA

Units 3 & 4 Auxiliary Scrubber 
Drain Tank (2.05)(3,333) (0.11)/4,600 2014 to 

present Concrete Tank
Miscellaneous scrubber building drainage.  Construction of tank was result of upgrades of the Units 3&4 Auxiliary 
Scrubber Drain Pond. 

Collects miscellaneous 
scrubber drains Same as current

Units 1&2 CCR Solids Collection 
Basin

 113,400 gallons 1512 ft2 2015 to 
present Concrete Tank Originally used to collect miscellaneous CCR material.  After Units 1&2 shutdown in 2020, used to collect 

miscellaneous solids.
Periodically collects 
miscellaneous solids Same as current

Units 3 & 4 North Plant Area 
Drain Pond (North Pond) (4.5)/196,020 (1)/43,560 1984 - 

present
Hypalon originally, now High 
Density Polyethylene (HDPE)

Receives raw water pretreatment filter backwash, cooling tower overflow, and miscellaneous north plant drainage.  
Water from this pond is sent to the bottom ash system or the circulating water system. Hypalon liner installed during 
initial construction (1984), relined in mid-90’s with High Density Polyethylene (HDPE).

Non-CCR water 
management Same as current

Units 3 & 4 Wash Tray Pond

(85)/2,702,600 (8)/348,480 1983 - 1995

Clay                                                  
In 1988 the bank on the southern 
half of the pond was covered with 

geotextile and baked shale to 
reduce bank erosion.

Originally served as a scrubber pond for the wash tray loop.  This pond was abandoned in 1995 when a separate loop 
for the scrubber wash tray was determined to be unnecessary.  The wash tray loop is now fed from the Units 3&4 
EHP pond return water and the bleed goes to the scrubber recycle tank.   Residual flyash was removed from this pond 
and placed in A Pond in 2015.  The pond remains but is used as Stormwater Pond 1.

See Stormwater Pond 1 See Stormwater Pond 1

Stormwater Pond 1 (85)/2,702,600 (8)/348,480 2015 to 
present Clay                             Located in footprint of former Units 3&4 Wash Tray Pond. Non-CCR stormwater 

management Same as current
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Waste Water Facility
Total Capacity 

(acre-feet)/ft3  (1)
Surface Area 
(acres)/ft2 (2)

Years in-
service Lining Pond Function /Comments Current Use Future Plans/Uses for 

Ponds 

TABLE 2-1 
TALEN MONTANA, LLC 

COLSTRIP STEAM ELECTRIC STATION
PLANT SITE WASTEWATER FACILITIES  - 2021

Units 3 & 4 Scrubber Drain 
Collection Pond. (DC Pond)

(72)/3,136,320 (6)/261,360 1983 - 1999 Clay

Received miscellaneous scrubber plant drains and washdown.  This pond received scrubber slurry at times.  In 1989, 
this pond was relined with 3" of clay and the east and south banks were shored up to address dredging and bank 
erosion issues.  An access ramp was also added.  In 1999, this pond was taken out of service and the scrubber 
drains/washdown was sent to the 3&4 EHP.  In 2009 this pond was used to store the cleanup of materials from the 
1&2 bottom ash secondary settling pond.  Residual flyash was removed from the pond and placed in the A Pond in 
2015. The pond remains but is used as Stormwater Pond  2.

See Stormwater Pond 2 See Stormwater Pond 2

Stormwater Pond 2 (72)/3,136,320 (6)/261,360 2015 to 
present Clay Located in footprint of former Units 3&4 Scrubber Drain Pond. Non-CCR stormwater 

management Same as current

Units 3 & 4 Bottom Ash Pond w/ 
Clearwell (38.4)/1,672,704 (7.6)/331,050 1983 - 2018 Clay

Collection area for bottom ash and main plant sumps. Clearwater flows into the clearwell section of this pond and is 
returned to the plant bottom ash system for re-use.  In 1991, the initial settlement cells of this pond were relined with 
clay and reshaped.  This pond was removed from service in 2018 and was capped and closed per the CCR Rule in 
2019.

Out of Service
Closed, capped and 

reclaimed per Plant Site 
Facility Closure Plan (3)

Units 3 & 4 Bottom Ash 
Dewatering System

(14)/614930 (1.2) 54,360 2018 - Concrete tanks A series of concrete tanks used for dewatering and management of bottom ash.  Bottom ash management Same as current

Units 3&4 Scrubber - EHP 
Pipeline NA NA 1983 - 

present NA

Transports scrubber slurry 3 miles from the scrubbers to the EHP and returns clearwater back to the scrubbers.  Line 
was originally fiberglass, changed out to HDPE from 1988 - 1998.  Failure of pipeline reported in 1987, 1988, 1989, 
1990, 1992, 1993, 1994, 1995, 1997, and 2000.  Flow in pipeline variable depending on plant operations, may vary 
from 1500 to 3500 GPM in both directions.

Transport scrubber slurry 
to EHP paste plant and 

clearwater return
Same as current

Units 1 - 4 Sediment Retention 
Pond (16)/696,960 (3.6)/156,816 1975 - 

present

Originally Hypalon lined, then 
relined with High Density 

Polyethylene (HDPE) in 1989.

Receives plant storm water drainage.  This water is pumped to Stormwater Ponds 1 and 2 or the 1&2 Flyash B Pond, 
depending on quality.  In 1989, this pond was relined with HDPE to address gas bubbles that were causing the 
original hypalon liner to rise and risk its integrity.  In 1995, a groundwater collection system was installed in this 
area.

Non-CCR stormwater 
management Same as current

Units 1 - 4 North Plant Sediment 
Retention Pond

(4)/174,240 (0.6)/26,136 1975 - 
present Clay Receives surface water drainage from north plant and warehouse areas. Lined with 3’ clay during initial construction 

(1975).
Non-CCR stormwater 

management Same as current

Groundwater Capture Storage 
Pond

(1265)/55,090,368 (61.4)/            
2,674,584

2020 - 
present

Composite geosynthetic liner 
system with two HDPE 

geomembranes and SKAPS 300-mil 
geocomposite drainage system 

between liners

Construction complete in 2019.  Beginning in 2020, all groundwater captured by capture systems in the Plant Site 
and SOEP/STEP areas is routed to this pond.  Constructed over the former Units 1&2 Cooling Tower Blowdown 
Pond Area.

Captured groundwater 
storage Same

(2) Area of pond footprint - top dimensions - multiply acres by 43,560 to get square feet
(3) Colstrip Wastewater Facility Closure Plan Plant Site per Requirements of AOC Article IX (Geosyntec, February 2019).
NA - not applicable.  Facility is no longer in service or facility is not parameterized by the dimension listed. 

(1) Design Capacity - To convert acre feet to cubic feet multiply by 43,560 square feet
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Waste Water Facility
Total Capacity 

(acre-feet)/ft3  (1)
Surface Area 

(acres)
Years In 
Service Lining Pond Function /Comments Current Use Future Plans/Uses for 

Ponds 

Units 1 & 2 Stage I Evaporation 
Pond 

(2,350)/            
102,366,000 114 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.

NA Closed, covered with soil 
ET cap and reclaimed

Units 1 & 2 Stage II Evaporation 
Pond                                                    
Inclusive of all cells described 
below.  

(5,275)/ 
229,779,000 216.3 1992 - 2019 HDPE

Received 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.  See below See below

 A Cell
42.1 1992 - 2015 HDPE

A Cell was lined during initial construction.   This cell is essentially full and no longer receives flyash scrubber slurry 
and does not impound water as of 2015.  Ceased receiving CCR 

material in 2015
Close per  STEP Facility 

Closure Plan (4)

New Clearwell (B Cell)

(281.4)/ 
12,257,784 16.8 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 for water 
managment purposes from 2006 to 2011.  It was put into service as the New Clearwell in 2011. This pond has not 
directly received scrubber slurry or paste. Currently B Cell is used to transfer legacy water from the STEP to forced 
evaporation in the Units 3&4 EHP, via the clear water pipeline.

Stores clearwater/legacy 
water for water 

management purposes

Close per  STEP Facility 
Closure Plan (4)

C Cell
D Cell

(623.6)/ 
27,164,016 25.7 2011-present Double-lined RPP  with leachate 

collection in 2011.

Stores clearwater/legacy water for water management purposes.  D Cell has not received CCR material. Stores clearwater/legacy 
water for water 

management purposes

Close per  STEP Facility 
Closure Plan (4)

E Cell

46.8 1992 - 2019 HDPE

Received paste from the paste plant.  In 1998, E Cell weirbox outlet developed a leak that was repaired. In 2000, the 
C Cell weirbox outlet developed a leak that was repaired.   In 2006, a small hole in the liner on the north side of E 
Cell 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.  

Ceased receiving CCR 
material in 2019

Close per  STEP Facility 
Closure Plan (4)

Old Clearwell

(437)/ 19,035,720 10.9 1992 - 2019 HDPE

The Old Clearwell was lined during its initial construction.  This pond received clearwater and small amounts of 
scrubber slurry from the settling portion of the Evaporation pond and is used for water management purposes.   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.

Ceased receiving CCR 
material in 2019

Close per  STEP Facility 
Closure Plan (4)

 Units 1&2 Scrubber Pipeline / 
Drain Pond NA NA 1975 - 

Present
Lined Steel Pipe, changed to HDPE 

in 2001

Transported scrubber slurry 3 miles from the scrubbers to the Stage I & II Evaporation ponds and returned clearwater 
back to the scrubbers until Units1&2 were shut down in 2020.  Line was originally lined-steel, changed out to HDPE 
in 2001.  Failure of pipeline reported in 2000 (4), and 2002. Clearwater return line currently used to transfer STEP 
legacy water to forced evaporation.

Clear water pipeline  
tranfers STEP legacy water 

to forced evaporation

Close per  STEP Facility 
Closure Plan (4)

HDPE - High Density Polyethylene
RPP - Reinforced Polyethylene

UNITS 1 & 2 STAGE I AND II WASTEWATER FACILITIES - 2021

NA - not applicable.  Facility is no longer in service or facility is not parameterized by the dimension listed. 

(4) Colstrip Wastewater Facility Closure Plan Units 1&2 Stage I&II Evaporation Pond Site per Requirements of AOC Article IX (Geosyntec, February 2019).

TABLE 2-1 (continued)
TALEN MONTANA, LLC

COLSTRIP STEAM ELECTRIC STATION

ET = Evapotranspiration

(1) Design Capacity - To convert acre feet to cubic feet multiply by 43,560 square feet

This cell will not be constructed.
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Waste Water Facility
Total Capacity (acre-

feet)/ft3  (1)

Approximate 
Surface Area 

(acres)

Years In 
Service Lining Pond Function/Comments Current Use Future Plans/Uses for 

Ponds 

Units 3 & 4 Effluent Holding Pond 
w/Clearwell 

(Individual cells described below)  

(17,000)/ 
740,520,000

416 1983 - 
present

Bottom treated with compacted 
bentonite/soil mixture after the top 
foot of topsoil and subsoil was 
removed.  Underdrain system 
placed above bentonite/soil mixture. 
A bentonite-amended plastic 
concrete cutoff wall to bedrock on 
the perimeter of the pond.  

Receives Units 3 & 4 scrubber slurry. The pond was originally constructed with a series of cells to serve as settling 
ponds.  During original operations, flyash slurry was piped to an “active” cell.  Solids would settle and water would 
decant to an adjacent cell and ultimately to the Old Clearwell, located adjacent to the Main Dam.  Clearwater (water 
with solids settled out) was pumped to the Plant and reused in the Units 3&4 Scrubbers.   In 1999, a gasket failure on 
the 3&4 Main Dam Interception Trench failed, resulting in a leak that was repaired.  Also in 1999, water was 
observed issuing to ground surface east of the Saddle Dam. A paste plant was constructed at the 3&4 EHP and in late 
2003 the scrubber slurry was routed to the plant for thickening and flyash removal.  The paste was then pumped to the 
pond at about 65% solids and the clearwater was sent to the clearwell.  A pasting strategy was put in place to help 
reduce the potential for seepage from the pond.  Water was observed issuing to ground surface in late 2004 in the 
South Fork Cow Creek Drainage.  The Main Dam and Saddle Dam were raised to final elevation in 2012.

See below See below

 B Cell (638.6)/ 27,817,416 39 2009 - 
4/9/2021

Lined in 2008 with 45-mil RPP and 
underdrain system on top of dried 
paste.  In 2009, the clearwell was 
relocated to Cell B.

 Received clearwater and paste from the paste plant. Ceased receiving CCR material on April 9, 2021.

Closure in progress 
Planned to close per Units 
3&4 Type IV Closure Plan 

in 2022

C Cell 74.9 1983 - 
4/9/2021

Compacted bentonite/soil mixture 
below underdrain. A schematic of 
the Underdrain system is shown on 
Figure 8-1 of this report.

Flyash and paste disposal. Ceased receiving CCR material on April 9, 2021.  Excess water is pumped to F Cell or H 
Cell for water management purposes. Ceased receiving CCR 

material on 4/9/2021

Planned to close per Units 
3&4 Type IV Closure Plan 

in 2025

F Cell (520)/ 22,651,200 59.2 1983 - 
present

Cell F was lined 2005 using 10'+ of 
dried paste slurry as the bottom 
liner and 45 mil RPP as the upper 
liner with leachate collection 
between.  

Water storage cell. Received scrubber slurry from 1983 to 2004. Solids from Brine Ponds D1-D3 were placed in 
southwest corner in 2004.  In 2005, a 45 mil RPP liner (with underdrain system) was added to F Cell for impacted 
groundwater collection storage and water management.  Water is transferred from C Cell and H Cell.  F Cell water is 
source for forced evaporation systems.

Water Management Water Management

H Cell (614)/ 26,745,840 49.9 1983 - 
present

Cell H was modified in 2013 using 
a double-liner consisting of an 
upper 45 mil RPP primary liner, 
between liner collection, 36 mil 
RPP secondary liner, and underliner 
collection system.

Clearwater/legacy water stored and transferred to F Cell for forced evaporation.

Water Management Water Management

 Old Clearwell 1983 - 2013 Compacted bentonite/soil mixture. The Old clearwell operated in the west half of current J Cell until 2009.  Received paste after clearwell was relocated 
to  B Cell in 2009. 

NA NA

G Cell (48.2)/   2,100,000 51.8 1983 - 
present

Compacted bentonite/soil mixture. Originally received flyash slurry.   Paste was placed on top of the slurry starting in 2005. Material from closure of D4 
Pond was placed in this cell. Excess water directed to Cell H. Formerly known as G Cell South

Ceased receiving CCR 
material on 4/9/2021

Planned to be closed and 
lined with a CCR Rule 
compliant liner in 2024

J Cell (5,702)/ 248,380,000 57.1 1983 - 2014 Compacted bentonite/soil mixture. Cell J is comprised of the Old Clearwell located in the west half and the northern portion of Cell G.  Closed in 2014 
during construction of the overlying J-1 Cell. Closed

Closed per  Units 3&4 
EHP Facility Closure Plan 

(5)

J-1 Cell (48.2)/ 2,100,000 57.1 2018 - 
present

Liner completion in 2017 per CCR 
requirements.  

Currently receives paste from paste plant. CCR Disposal CCR Disposal

A Cell 45.6 1983 - 2016 Compacted bentonite/soil mixture. Received scrubber slurry from 1983 - 2005.  Used for bottom ash disposal until 2017.  This cell was capped and 
closed per CCR requirements in 2017.  

Closed NA

A Cell Clearwell (359.5)/15,660,186 20 2018 - 
present

Double liner system with between 
liner collection system

Stores clearwater from the paste plant for re-use as makeup to the 3&4 scrubbers. Water Management Water Management

D/E Cell
39.2 1983 - 

present

None Scrubber slurry disposal. Ceased receiving CCR on or before April 9, 2021.  Closed per 3&4 EHP 
Type IV Closure Plan in 

2021
Same as current

Units 3&4 Scrubber - EHP 
Pipeline / Drain Ponds NA NA 1983 - 

present NA

Pipeline that transports scrubber slurry to 3&4 EHP.  Transports scrubber slurry 3 miles from the scrubbers to the 
EHP and returns clearwater back to the scrubbers.  Line was originally fiberglass, changed out to HDPE from 1988 - 
1998.  Failure of pipeline reported in 1987, 1988, 1989, 1990, 1992, 1993, 1994, 1995, 1997, and 2000. Flow in 
pipeline variable depending on plant operations, may vary from 1500 to 3500 GPM in both directions.

Transport scrubber 
slurry to EHP Paste 
Plant and clearwater 

return

Same as current

(5) Colstrip Wastewater Facility Closure Plan Units 3&4 Effluent Holding Pond Site per Requirements of AOC Article IX (Geosyntec, February 2019).
NA - not applicable.  Facility is no longer in service or facility is not parameterized by the dimension listed. 

TALEN MONTANA, LLC
TABLE 2-1  (continued)

COLSTRIP STEAM ELECTRIC STATION
UNITS 3 & 4 WASTEWATER FACILITIES - 2021

(1) Design Capacity - To convert acre feet to cubic feet multiply by 43,560 square feet
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

8/26/2021

UNITS 1&2 B POND BETWEEN LINER PH (LAB) s.u. 11 9 6 8.4 7.18 7 7

Sample Period: March 2007 To August 2021 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 10 10 6470 26000 13507 11735 19,100

TDS (MEASURED AT 180 C) 180
o
 C 11 11 6910 44300 17939 14300 14,400

TOTAL HARDNESS AS CACO3 mg/L 6 6 6070 25800 10883 7540 9,870

CALCIUM (CA) DIS mg/L 11 11 411 519 468 468 453

CALCIUM (CA) TOT mg/L 2 2 374 423 399 374 NA

MAGNESIUM (MG) DIS mg/L 11 11 731 6000 2422 2120 2,120

MAGNESIUM (MG) TOT mg/L 2 2 3980 4750 4365 3980 NA

SODIUM (NA) DIS mg/L 11 11 462 1630 904 802 802

SODIUM (NA) TOT mg/L 2 2 1160 1360 1260 1160 NA

POTASSIUM (K) DIS mg/L 11 11 17 78 40.18 28 28

POTASSIUM (K) TOT mg/L 2 2 53.2 63 58.1 53.2 NA

TOTAL ALKALINITY AS CACO3 mg/L 11 11 103 547 324 341 370

BICARBONATE (HCO3) mg/L 11 11 126 667 394 416 451

CARBONATE AS CO3 mg/L 11 10 <1 4 3.63 4 <4

SULFATE (SO4) mg/L 11 11 4600 29700 12532 9830 9,830

CHLORIDE (CL) mg/L 11 11 233 704 405 409 312

FLUORIDE (F) mg/L 2 2 0.94 0.97 0.955 0.94 NA

BROMIDE (BR) mg/L 9 8 <11 439 109 63.2 118

ALUMINUM (AL) DIS mg/L 2 2 0.92 1.07 0.995 0.92 NA

ALUMINUM (AL) TOT mg/L 2 2 2.05 2.36 2.21 2.05 NA

ANTIMONY (SB) DIS mg/L 2 2 0.006 0.006 0.006 0.006 NA

ANTIMONY (SB) TOT mg/L 2 2 0.005 0.007 0.006 0.005 NA

ARSENIC (AS) DIS mg/L 2 2 0.003 0.01 0.007 0.003 NA

ARSENIC (AS) TOT mg/L 2 2 0.003 0.011 0.007 0.003 NA

BARIUM (BA) DIS mg/L 2 2 0.054 0.064 0.059 0.054 NA

BARIUM (BA) TOT mg/L 2 2 0.056 0.061 0.059 0.056 NA

BORON (B) DIS mg/L 11 11 15.7 111 49.7 37.6 37.6

BORON (B) TOT mg/L 2 2 96 118 107 96 NA

CADMIUM (CD) DIS mg/L 2 2 0.031 0.031 0.031 0.031 NA

CADMIUM (CD) TOT mg/L 2 2 0.028 0.035 0.032 0.028 NA

CHROMIUM (CR) DIS mg/L 2 2 0.007 0.009 0.008 0.007 NA

CHROMIUM (CR) TOT mg/L 2 1 <0.01 0.011 0.011 0.01 NA

COBALT (CO) DIS mg/L 4 1 0.131 0.241 0.19 0.194 0.155

COPPER (CU) DIS mg/L 2 2 0.17 0.191 0.181 0.17 NA

COPPER (CU) TOT mg/L 2 2 0.162 0.223 0.193 0.162 NA

IRON (FE) DIS mg/L 2 0 <0.05 <0.05 <0.05 <0.05 NA

IRON (FE) TOT mg/L 2 0 <0.05 <0.05 <0.05 <0.05 NA

LEAD (PB) DIS mg/L 2 1 <0.001 0.001 0.001 0.001 NA

LEAD (PB) TOT mg/L 2 1 <0.001 0.001 0.001 0.001 NA

LITHIUM (LI) DIS mg/L 4 1 0.7 1.63 1.015 0.865 NA

MANGANESE (MN) DIS mg/L 5 3 8.26 71.6 26.3 20.6 23.2

MANGANESE (MN) TOT mg/L 2 2 63.6 77.4 70.5 63.6 NA

MERCURY (HG) DIS mg/L 2 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 NA

MERCURY (HG) TOT mg/L 2 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 NA

MOLYBDENUM (MO) DIS mg/L 5 5 0.072 0.169 0.122 0.11 0.090

MOLYBDENUM (MO) TOT mg/L 2 2 0.09 0.12 0.105 0.09 NA

NICKEL (NI) DIS mg/L 2 2 0.81 0.87 0.84 0.81 NA

NICKEL (NI) TOT mg/L 2 2 0.79 0.9 0.845 0.79 NA

SELENIUM (SE) DIS mg/L 11 2 <0.005 0.182 0.06 0.054 0.054

SELENIUM (SE) TOT mg/L 2 2 0.128 0.191 0.16 0.128 NA

ZINC (ZN) DIS mg/L 2 2 0.65 0.66 0.655 0.65 NA

ZINC (ZN) TOT mg/L 2 2 0.59 0.74 0.665 0.59 NA

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

8/26/2021

UNITS 1&2 B POND UNDERLINER PH (LAB) s.u. 12 12 4.8 7.6 6.9 7.2 6.6

Sample Period:  September 2004 To August 2021 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 12 12 6790 30700 10261 7570 12600

TDS (MEASURED AT 180 C) 180
o
 C 12 12 6600 54800 12940 8130 12100

TOTAL HARDNESS AS CACO3 mg/L 4 4 4550 34700 14092 7690 7690

CALCIUM (CA) DIS mg/L 12 12 436 528 478 479 451

MAGNESIUM (MG) DIS mg/L 12 12 740 8150 1638 894 1590

SODIUM (NA) DIS mg/L 12 12 487 2100 678 528 576

POTASSIUM (K) DIS mg/L 12 12 18 84 27 21 25

TOTAL ALKALINITY AS CACO3 mg/L 12 12 8 381 284 289 356

BICARBONATE (HCO3) mg/L 12 12 9 465 347 353 434

CARBONATE AS CO3 mg/L 12 12 <1 <4 <2.89 <4 <4

SULFATE (SO4) mg/L 12 12 4750 38800 8622 5280 7270

CHLORIDE (CL) mg/L 12 12 174 869 298 226 197

BROMIDE (BR) mg/L 7 5 <10 554 118 45 82

BORON (B) DIS mg/L 12 12 16 133 33.1 22.3 31

MERCURY (HG) DIS mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

SELENIUM (SE) DIS mg/L 12 8 <0.005 0.336 0.05 0.012 0.043

4/13/2008

UNITS 1&2 BOTTOM ASH CLEARWELL PH (LAB) s.u. 20 20 8 11.3 9.4 9.15 9.5

(Converted to secondary settling cell) SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 20 20 2560 9250 5208 4715 4060

Sample Period:  January 1977 To April 2008 TDS (MEASURED AT 180 C) 180
o
 C 20 20 2440 12000 5981 5345 3840

This pond has been removed. TOTAL HARDNESS AS CACO3 mg/L 17 17 1370 7720 3649 3420 NA

CALCIUM (CA) DIS mg/L 20 20 377 824 564 576 639

MAGNESIUM (MG) DIS mg/L 20 19 <1 1530 521 464 8

SODIUM (NA) DIS mg/L 20 20 166 435 279 250 385

POTASSIUM (K) DIS mg/L 18 18 8 25 16 15 19

TOTAL ALKALINITY AS CACO3 mg/L 16 16 38 339 131 113 39

BICARBONATE (HCO3) mg/L 11 10 <1 141 66 52 23

CARBONATE AS CO3 mg/L 1 1 12 12 12 12 12

SULFATE (SO4) mg/L 20 20 1580 7970 3853 3435 2450

CHLORIDE (CL) mg/L 20 20 27 161 58 53 71

FLUORIDE (F) mg/L 15 15 0.13 2.7 1.0 0.94 NA

NITRATE + NITRITE AS N mg/L 18 18 0.73 18.39 7.5 7.135 NA

ORTHOPHOSPHATE (PO4-P) mg/L 11 9 <0.01 0.28 0.05 0.03 NA

ALUMINUM (AL) DIS mg/L 13 7 <0.1 2 0.4 0.2 NA

BORON (B) DIS mg/L 17 17 2.4 52.7 21.8 20.6 2.4

CADMIUM (CD) DIS mg/L 14 1 <0.002 0.005 0.004 0.005 NA

COPPER (CU) DIS mg/L 11 5 <0.01 0.5 0.07 0.02 NA

IRON (FE) DIS mg/L 18 8 <0.05 0.15 0.06 0.05 NA

LEAD (PB) DIS mg/L 14 5 <0.02 0.5 0.08 0.02 NA

MANGANESE (MN) DIS mg/L 16 15 <0.05 6.07 1.6 0.725 NA

MERCURY (HG) DIS mg/L 1 0 <0.001 <0.001 <0.001 <0.001 <0.001

NICKEL (NI) DIS mg/L 2 2 0.05 0.22 0.14 0.135 NA

SELENIUM (SE) DIS mg/L 20 8 <0.005 0.054 0.01 0.005 <0.005

VANADIUM (V) DIS mg/L 11 1 <0.08 1 0.5 0.2 NA

ZINC (ZN) DIS mg/L 18 8 <0.01 0.22 0.04 0.015 NA

BENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLENE GLYCOL mg/L 1 0 <10 <10 <10 <10 NA

ETHYLBENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TOTAL XYLENE VOC 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 BOTTOM ASH CLEARWELL TOTAL XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

(Converted to secondary settling cell) (Continued) M-P XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

Sample Period:  January 1977 To April 2008 M-P XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

This pond has been removed. 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

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

NAPHTHALENE (VPH) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

DIESEL RANGE ORGANICS AS DIESEL mg/L 1 0 <0.32 <0.32 <0.32 <0.32 NA

DIESEL RANGE ORGANICS mg/L 1 0 <0.32 <0.32 <0.32 <0.32 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 TRC mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

TOTAL EXTRACTABLE HYDROCARBONS mg/L 1 0 <0.3 <0.3 <0.3 <0.3 NA

TOTAL PURGEABLE HYDROCARBONS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

TOT EXTRACTABLE HYDROCARBON(EPH scr) mg/L 1 0 <0.3 <0.3 <0.3 <0.3 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

5/14/2018

UNITS 1&2 BOTTOM ASH CLEARWELL PH (LAB) s.u. 8 8 7.7 10.6 8.84 8.9 8.1 

(NEW) SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 8 8 2420 5830 4375 3780 3660 

Sample Period:  June 2007 To May 2018 TDS (MEASURED AT 180 C) 180
o
 C 8 8 1950 5700 4333 3640 3580 

TOTAL HARDNESS AS CACO3 mg/L 2 2 1150 3610 2380 1150 NA

CALCIUM (CA) DIS mg/L 8 8 350 664 507 456 397 

CALCIUM (CA) TRC mg/L 2 2 388 551 470 388 388 

MAGNESIUM (MG) DIS mg/L 8 8 19 665 251 200 244 

MAGNESIUM (MG) TRC mg/L 2 2 164 235 200 164 235 

SODIUM (NA) DIS mg/L 8 8 172 535 354 300 252 

SODIUM (NA) TRC mg/L 2 2 279 280 280 279 279 

POTASSIUM (K) DIS mg/L 8 8 9 33 20.5 16 13 

POTASSIUM (K) TRC mg/L 2 2 14 15 14.5 14 15 

TOTAL ALKALINITY AS CACO3 mg/L 8 8 38 237 143 142 210 

BICARBONATE (HCO3) mg/L 8 7 <4 289 125 60 256 

CARBONATE AS CO3 mg/L 8 5 <4 60 25.5 21 < 4 

SULFATE (SO4) mg/L 8 8 1300 3990 2761 2320 2320 

CHLORIDE (CL) mg/L 8 8 61 181 126 107 102 

FLUORIDE (F) mg/L 3 3 0.3 1 0.567 0.4 0.4 

BROMIDE (BR) mg/L 6 5 <2.7 29 11.7 4.1 3.6 

NITRATE + NITRITE AS N mg/L 1 1 0.56 0.56 0.56 0.56 NA

NITRITE (NO2-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.013 0.013 0.013 0.013 NA

PHOSPHORUS (P) TOT mg/L 1 1 0.06 0.06 0.06 0.06 NA

ALUMINUM (AL) TOT mg/L 1 1 0.13 0.13 0.13 0.13 NA

ANTIMONY (SB) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

ANTIMONY (SB) TOT mg/L 1 1 0.001 0.001 0.001 0.001 NA

ANTIMONY (SB) TRC mg/L 2 1 < 0.001 0.001 0.001 0.001 < 0.001 

ARSENIC (AS) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

ARSENIC (AS) TOT mg/L 1 1 0.002 0.002 0.002 0.002 NA

ARSENIC (AS) TRC mg/L 2 1 < 0.001 0.002 0.002 0.001 < 0.001 

BARIUM (BA) DIS mg/L 2 2 0.18 0.27 0.225 0.18 0.18 
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION
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UNITS 1&2 BOTTOM ASH CLEARWELL BARIUM (BA) TOT mg/L 1 1 0.11 0.11 0.11 0.11 NA

(NEW) (Continued) BARIUM (BA) TRC mg/L 2 2 0.17 0.28 0.225 0.17 0.17 

Sample Period:  June 2007 To May 2018 BERYLLIUM (BE) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

BERYLLIUM (BE) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BERYLLIUM (BE) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

BORON (B) DIS mg/L 7 7 1.9 14.6 7.77 8.8 3.11 

BORON (B) TOT mg/L 1 1 15 15 15 15 NA

BORON (B) TRC mg/L 2 2 3.04 3.4 3.22 3.04 3.04 

CADMIUM (CD) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

CADMIUM (CD) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CADMIUM (CD) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

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 1 <0.005 0.008 0.007 0.005 < 0.005 

CHROMIUM (CR) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) TRC mg/L 2 1 <0.005 0.008 0.007 0.005 < 0.005 

COBALT (CO) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COBALT (CO) TOT mg/L 1 1 0.01 0.01 0.01 0.01 NA

COBALT (CO) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COPPER (CU) TOT mg/L 1 1 0.009 0.009 0.009 0.009 NA

IRON (FE) DIS mg/L 2 1 <0.02 1.95 0.985 0.02 < 0.02 

IRON (FE) TOT mg/L 1 1 0.1 0.1 0.1 0.1 NA

IRON (FE) TRC mg/L 2 2 0.69 2.06 1.38 0.69 0.69 

LEAD (PB) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

LEAD (PB) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

LITHIUM (LI) DIS mg/L 2 2 0.2 0.3 0.25 0.2 0.2 

LITHIUM (LI) TRC mg/L 2 2 0.3 0.3 0.3 0.3 0.3 

MANGANESE (MN) DIS mg/L 2 2 0.33 0.341 0.336 0.33 0.330 

MANGANESE (MN) TOT mg/L 1 1 2.37 2.37 2.37 2.37 NA

MANGANESE (MN) TRC mg/L 2 2 0.166 0.335 0.251 0.166 0.166 

MERCURY (HG) DIS mg/L 4 0 < 0.0001 0.001 0.001 < 0.0001 < 0.0001 

MERCURY (HG) TOT mg/L 1 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TRC mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

MOLYBDENUM (MO) DIS mg/L 2 2 0.033 0.042 0.038 0.033 0.033 

MOLYBDENUM (MO) TOT mg/L 1 1 0.033 0.033 0.033 0.033 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.032 0.043 0.038 0.032 0.032 

NICKEL (NI) TOT mg/L 1 1 0.045 0.045 0.045 0.045 NA

SELENIUM (SE) DIS mg/L 7 6 <0.002 0.016 0.008 0.009 0.003 

SELENIUM (SE) TOT mg/L 1 1 0.024 0.024 0.024 0.024 NA

SELENIUM (SE) TRC mg/L 2 2 0.002 0.003 0.003 0.002 0.002 

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

STRONTIUM (SR) DIS mg/L 1 1 16.4 16.4 16.4 16.4 NA

THALLIUM (TL) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) TOT mg/L 1 0 < 0.0005 <0.001 <0.001 <0.001 < 0.0005 

THALLIUM (TL) TRC mg/L 2 0 < 0.0005 <0.001 <0.001 <0.001 < 0.0005 

VANADIUM (V) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

ZINC (ZN) TOT mg/L 1 1 0.02 0.02 0.02 0.02 NA

BENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250 NA

ETHYLBENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

TOTAL XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

M-P XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

O-XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

METHYL ETHYL KETONE VOC mg/L 1 0 <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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 BOTTOM ASH CLEARWELL METHYL TERT-BUTYL ETHER VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

(NEW) (Continued) NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

Sample Period:  June 2007 To May 2018 TOLUENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

HEXACHLOROBENZENE mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

DIESEL RANGE ORGANICS mg/L 1 0 <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 0 <0.31 <0.31 <0.31 <0.31 NA

TOT EXTRACTABLE HYDROCARBON(EPH scr) mg/L 1 0 <0.309 <0.309 <0.309 <0.309 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

11/18/2014

UNITS 1&2 BOTTOM ASH CLEARWELL PH (LAB) s.u. 6 6 7.9 9.7 9.05 9.1 7.9

UNDERDRAIN SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 6 6 3700 5740 4538 4320 5740

Sample Period:  August 2007 To November 2014 TDS (MEASURED AT 180 C) 180
o
 C 6 6 3180 5900 4055 3730 5900

CALCIUM (CA) DIS mg/L 6 6 395 579 516 533 395

MAGNESIUM (MG) DIS mg/L 6 6 4 388 92.3 15 388

SODIUM (NA) DIS mg/L 6 6 353 545 486 526 353

POTASSIUM (K) DIS mg/L 6 6 19 52 41 42 19

TOTAL ALKALINITY AS CACO3 mg/L 6 6 37 72 56.3 52 72

BICARBONATE (HCO3) mg/L 6 3 <1 88 24.3 4 88

CARBONATE AS CO3 mg/L 6 5 <4 29 19.8 23 <4

SULFATE (SO4) mg/L 6 6 1960 3670 2502 2290 3670

CHLORIDE (CL) mg/L 6 6 138 239 187 195 148

BROMIDE (BR) mg/L 3 3 20 27.9 24 24 27.9

BORON (B) DIS mg/L 6 6 5.6 16 10 8.5 11.1

MERCURY (HG) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

SELENIUM (SE) DIS mg/L 6 2 <0.005 0.005 0.005 0.005 <0.005

4/21/2005

UNITS 1&2 FLYASH AB POND CLEARWELL PH (LAB) s.u. 6 6 5.3 9.1 7.35 7.4 8.1

(A side and B side) SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 6 6 2800 20100 10238 8970 12600

Sample Period:  September 1996 To April 2005 TDS (MEASURED AT 180 C) 180
o
 C 6 6 2470 28900 14398 16000 16300

TOTAL HARDNESS AS CACO3 mg/L 2 2 2690 17500 10095 2690 NA

CALCIUM (CA) DIS mg/L 6 6 291 508 430 420 508

MAGNESIUM (MG) DIS mg/L 6 6 176 3940 1887 1970 2140

SODIUM (NA) DIS mg/L 6 5 <0.01 1130 618 662 842

POTASSIUM (K) DIS mg/L 3 3 22 53 39.3 43 43

TOTAL ALKALINITY AS CACO3 mg/L 3 3 7 138 89 122 122

TOTAL ACIDITY AS CACO3 mg/L 1 1 217 217 217 217 NA

BICARBONATE (HCO3) mg/L 3 3 9 160 106 148 148

CARBONATE AS CO3 mg/L 3 2 <4 4 2.33 3 3

SULFATE (SO4) mg/L 6 6 1680 18100 9250 10200 10300

CHLORIDE (CL) mg/L 6 6 69 312 202 211 287

FLUORIDE (F) mg/L 2 2 1.36 2.59 1.98 1.36 NA

BROMIDE (BR) mg/L 1 1 2 2 2 2 NA

NITRATE + NITRITE AS N mg/L 2 2 1.28 15.4 8.34 1.28 NA

NITRITE (NO2-N) mg/L 1 1 0.11 0.11 0.11 0.11 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.04 0.04 0.04 0.04 NA

PHOSPHORUS (P) TOT mg/L 1 1 0.09 0.09 0.09 0.09 NA

ALUMINUM (AL) TOT mg/L 1 1 0.2 0.2 0.2 0.2 NA
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NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds
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UNITS 1&2 FLYASH AB POND CLEARWELL ANTIMONY (SB) TOT mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

(A side and B side) (Continued) ARSENIC (AS) TOT mg/L 1 1 0.006 0.006 0.006 0.006 NA

Sample Period:  September 1996 To April 2005 BARIUM (BA) TOT mg/L 1 1 0.2 0.2 0.2 0.2 NA

BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BORON (B) DIS mg/L 5 5 4.2 89.5 55.1 57.4 57.4

BORON (B) TOT mg/L 1 1 10.1 10.1 10.1 10.1 NA

CADMIUM (CD) TOT mg/L 1 1 0.001 0.001 0.001 0.001 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 1 0.02 0.02 0.02 0.02 NA

CHROMIUM (CR) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

COBALT (CO) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

COPPER (CU) TOT mg/L 1 1 0.02 0.02 0.02 0.02 NA

IRON (FE) DIS mg/L 1 0 <0.03 <0.03 <0.03 <0.03 NA

IRON (FE) TOT mg/L 1 1 0.09 0.09 0.09 0.09 NA

MANGANESE (MN) DIS mg/L 1 1 26.8 26.8 26.8 26.8 NA

MANGANESE (MN) TOT mg/L 1 1 2.36 2.36 2.36 2.36 NA

MOLYBDENUM (MO) TOT mg/L 1 1 0.151 0.151 0.151 0.151 NA

NICKEL (NI) TOT mg/L 1 1 0.06 0.06 0.06 0.06 NA

SELENIUM (SE) DIS mg/L 5 5 0.007 0.106 0.063 0.068 0.071

SELENIUM (SE) TOT mg/L 1 1 0.016 0.016 0.016 0.016 NA

SILVER (AG) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

THALLIUM (TL) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

VANADIUM (V) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

ZINC (ZN) DIS mg/L 1 1 0.23 0.23 0.23 0.23 NA

ZINC (ZN) TOT mg/L 1 1 0.02 0.02 0.02 0.02 NA

BENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLENE GLYCOL mg/L 1 0 <10 <10 <10 <10 NA

ETHYLBENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TOTAL XYLENE VOC 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 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

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

NAPHTHALENE (VPH) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

DIESEL RANGE ORGANICS AS DIESEL mg/L 1 0 <0.31 <0.31 <0.31 <0.31 NA

DIESEL RANGE ORGANICS mg/L 1 0 <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 TRC mg/L 1 1 <0.1 <0.1 <0.1 <0.1 NA

PURGEABLE HYDROCARBONS TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

TOTAL EXTRACTABLE HYDROCARBONS mg/L 1 0 <0.3 <0.3 <0.3 <0.3 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 0 <0.31 <0.31 <0.31 <0.31 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
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

5/14/2018

UNITS 3&4 BOTTOM ASH CLEARWELL PH (LAB) s.u. 8 8 9.1 11.7 10.6 10.9 9.1 

Sample Period:  December 2002 To May 2018 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 8 8 2470 5210 3751 3830 4460 

TDS (MEASURED AT 180 C) 180
o
 C 8 8 1970 4220 3158 3040 4150 

TOTAL HARDNESS AS CACO3 mg/L 3 3 825 1200 1018 1030 NA

CALCIUM (CA) DIS mg/L 8 8 326 799 541 497 799 

CALCIUM (CA) TRC mg/L 2 2 575 723 649 575 723 

MAGNESIUM (MG) DIS mg/L 8 6 <1 19 5.25 2 19 

MAGNESIUM (MG) TRC mg/L 2 2 3 18 10.5 3 18 

SODIUM (NA) DIS mg/L 8 8 0.01 603 382 403 520 

SODIUM (NA) TRC mg/L 2 2 300 458 379 300 458 

POTASSIUM (K) DIS mg/L 8 8 15 41 21.5 19 41 

POTASSIUM (K) TRC mg/L 2 2 20 50 35 20 50 

HYDRAZINE mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

TOTAL ALKALINITY AS CACO3 mg/L 8 8 50 244 103 62 50 

BICARBONATE (HCO3) mg/L 8 3 <2 38 8 4 38 

CARBONATE AS CO3 mg/L 8 8 12 57 33 30 12 

SULFATE (SO4) mg/L 8 8 1370 2990 2105 1940 2990 

CHLORIDE (CL) mg/L 8 8 39 155 76.9 63 155 

FLUORIDE (F) mg/L 4 4 0.47 0.9 0.643 0.5 0.9 

BROMIDE (BR) mg/L 7 5 <0.5 29.8 13.8 9.7 29.8 

NITRATE + NITRITE AS N mg/L 2 2 0.45 0.64 0.545 0.45 NA

NITRITE (NO2-N) mg/L 2 2 0.3 0.31 0.305 0.3 NA

ORTHOPHOSPHATE (PO4-P) mg/L 2 1 <0.008 0.01 0.009 0.008 NA

PHOSPHORUS (P) TOT mg/L 2 2 0.06 0.31 0.185 0.06 NA

ALUMINUM (AL) TOT mg/L 2 2 0.2 1.95 1.08 0.2 NA

ANTIMONY (SB) DIS mg/L 2 1 <0.002 0.003 0.003 0.002 < 0.002 

ANTIMONY (SB) TOT mg/L 2 1 <0.004 0.05 0.027 0.004 NA

ANTIMONY (SB) TRC mg/L 2 2 0.002 0.003 0.003 0.002 0.002 

ARSENIC (AS) DIS mg/L 2 1 <0.001 0.003 0.002 0.001 0.003 

ARSENIC (AS) TOT mg/L 2 1 <0.002 0.005 0.004 0.002 NA

ARSENIC (AS) TRC mg/L 2 2 0.001 0.005 0.003 0.001 0.005 

BARIUM (BA) DIS mg/L 2 2 0.18 0.26 0.22 0.18 0.26 

BARIUM (BA) TOT mg/L 2 2 0.12 0.3 0.21 0.12 NA

BARIUM (BA) TRC mg/L 2 2 0.29 0.3 0.295 0.29 0.29 

BERYLLIUM (BE) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

BERYLLIUM (BE) TOT mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BERYLLIUM (BE) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

BORON (B) DIS mg/L 6 6 1.8 4.4 2.74 2.2 3.4 

BORON (B) TOT mg/L 2 2 1.2 2.98 2.09 1.2 NA

BORON (B) TRC mg/L 2 2 2.48 3.4 2.94 2.48 3.4 

CADMIUM (CD) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

CADMIUM (CD) TOT mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CADMIUM (CD) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

CHROMIUM (CR+6) DIS mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA

CHROMIUM (CR+3) DIS mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA

CHROMIUM (CR) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

CHROMIUM (CR) TOT mg/L 2 1 <0.005 0.02 0.013 0.005 NA

CHROMIUM (CR) TRC mg/L 2 0 <0.005 <0.005 <0.003 <0.005 < 0.005 

COBALT (CO) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COBALT (CO) TOT mg/L 2 0 <0.005 <0.01 <0.008 <0.005 NA

COBALT (CO) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COPPER (CU) TOT mg/L 2 0 <0.005 <0.01 <0.008 <0.005 NA

IRON (FE) DIS mg/L 2 0 <0.02 <0.02 <0.02 <0.02 < 0.02 
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 3&4 BOTTOM ASH CLEARWELL (Continued) IRON (FE) TOT mg/L 2 2 0.05 0.06 0.055 0.05 NA

Sample Period:  December 2002 To May 2018 IRON (FE) TRC mg/L 2 2 0.12 0.14 0.13 0.12 0.12 

LEAD (PB) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

LEAD (PB) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

LITHIUM (LI) DIS mg/L 2 2 0.4 0.7 0.55 0.4 0.7 

LITHIUM (LI) TRC mg/L 2 2 0.4 0.8 0.6 0.4 0.8 

MANGANESE (MN) DIS mg/L 2 2 0.005 0.006 0.006 0.005 0.006 

MANGANESE (MN) TOT mg/L 2 1 <0.006 0.01 0.008 0.006 NA

MANGANESE (MN) TRC mg/L 2 2 0.01 0.019 0.015 0.01 0.010 

MERCURY (HG) DIS mg/L 3 0 < 0.0001 <0.001 < 0.0001 < 0.0001 < 0.0001 

MERCURY (HG) TOT mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TRC mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

MOLYBDENUM (MO) DIS mg/L 2 2 0.365 0.473 0.419 0.365 0.473 

MOLYBDENUM (MO) TOT mg/L 2 2 0.194 0.301 0.248 0.194 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.361 0.454 0.408 0.361 0.473 

NICKEL (NI) TOT mg/L 2 1 <0.005 0.01 0.008 0.005 NA

SELENIUM (SE) DIS mg/L 6 5 <0.004 0.017 0.01 0.006 0.006 

SELENIUM (SE) TOT mg/L 2 2 0.005 0.007 0.006 0.005 NA

SELENIUM (SE) TRC mg/L 2 2 0.004 0.008 0.006 0.004 0.008 

SILVER (AG) TOT mg/L 2 0 <0.001 0.005 0.003 0.001 NA

STRONTIUM (SR) DIS mg/L 1 1 10.7 10.7 10.7 10.7 NA

THALLIUM (TL) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.0005 

THALLIUM (TL) TOT mg/L 2 0 <0.001 <0.1 <0.05 <0.001 NA

THALLIUM (TL) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.0005 

VANADIUM (V) TOT mg/L 2 1 <0.04 0.1 0.07 0.04 NA

ZINC (ZN) TOT mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA

BENZENE VPH mg/L 2 0 <10 <250 <130 <10 NA

ETHYLENE GLYCOL mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

ETHYLBENZENE VPH mg/L 4 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

M-P XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

O-XYLENE VPH mg/L 4 0 <0.02 <0.02 <0.02 <0.02 NA

METHYL ETHYL KETONE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

METHYL TERT-BUTYL ETHER VPH mg/L 4 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 4 0 <0.011 <0.011 <0.011 <0.011 NA

2-METHYLNAPHTHALENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

ACENAPHTHENE mg/L 4 0 <0.011 <0.011 <0.011 <0.011 NA

ACENAPHTHYLENE mg/L 3 0 <0.011 <0.011 <0.011 <0.011 NA

ANTHRACENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (A) ANTHRACENE mg/L 4 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (A) PYRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (B) FLUORANTHENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (GHI) PERYLENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (K) FLUORANTHENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

CHRYSENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

DIBENZ (A,H) ANTHRACENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

FLUORENE mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

HEXACHLOROBENZENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

INDENO (1,2,3-CD) PYRENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

NAPHTHALENE (SEMI-VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

NAPHTHALENE (VPH) mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

PHENANTHRENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

PYRENE mg/L 1 0 <0.32 <0.32 <0.32 <0.32 NA

DIESEL RANGE ORGANICS AS DIESEL mg/L 2 0 <0.31 <0.32 0.315 0.315 0.31
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 3&4 BOTTOM ASH CLEARWELL (Continued) DIESEL RANGE ORGANICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 <0.02

Sample Period:  December 2002 To May 2018 C9-C10 AROMATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 <0.02

C9 TO C12 ALIPHATICS mg/L 1 0 <1 <1 <1 <1 <1

OIL & GREASE mg/L 4 0 <0.02 <0.02 <0.02 <0.02 <0.02

PURGEABLE HYDROCARBONS TOT mg/L 4 0 <0.28 <0.28 <0.28 <0.28 NA

TOTAL EXTRACTABLE HYDROCARBONS mg/L 1 1 <0.02 <0.02 <0.02 <0.02 <0.02

TOTAL PURGEABLE HYDROCARBONS mg/L 2 2 0.78 3.87 2.33 0.28 0.78

TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 4 3 <0.316 4.55 1.45 0.78 0.588

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 2 1 <0.005 0.062 0.034 0.005 0.062

CYANIDE (CN) TOT mg/L 4 0 <0.02 <0.02 <0.02 <0.02 <0.02

C5-C8 ALIPHATICS mg/L 1 1 0.263 0.263 0.263 0.263 NA

C11-C22 AROMATICS mg/L 1 1 3.55 3.55 3.55 3.55 NA

C19-C36 ALIPHATICS mg/L 1 1 0.325 0.325 0.325 0.325 NA

3/19/2003

UNITS 1&2 AB POND PH (LAB) s.u. 28 28 3.9 9.2 5.63 5 9.2

(A Side and B Side) (Continued) SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 28 28 2200 20400 10864 9970 2200

Sample Period:  January 1977 To March 2003 TDS (MEASURED AT 180 C) 180
o
 C 28 28 1810 29400 15292 14640 1810

TOTAL HARDNESS AS CACO3 mg/L 21 21 7400 17900 11131 10473 NA

CALCIUM (CA) DIS mg/L 28 28 243 667 505 493 243

MAGNESIUM (MG) DIS mg/L 28 28 81 4070 2125 2010 81

SODIUM (NA) DIS mg/L 28 28 10.8 1090 388 320 180

POTASSIUM (K) DIS mg/L 21 21 8 56 23 18 NA

TOTAL ALKALINITY AS CACO3 mg/L 21 20 <4 65 14 5 NA

TOTAL ACIDITY AS CACO3 mg/L 2 2 278 286 282 278 NA

BICARBONATE (HCO3) mg/L 22 22 4 79 16.4 5 NA

CARBONATE AS CO3 mg/L 2 2 4 4 4 4 NA

SULFATE (SO4) mg/L 28 28 1250 20000 10420 10100 1250

CHLORIDE (CL) mg/L 28 28 24 331 109 73 53

FLUORIDE (F) mg/L 19 19 0.65 8.5 2.97 2.42 NA

NITRATE + NITRITE AS N mg/L 22 22 9.56 34.7 19.1 17.8 NA

ORTHOPHOSPHATE (PO4-P) mg/L 13 13 0.01 0.35 0.072 0.05 NA

ALUMINUM (AL) DIS mg/L 15 14 0.1 59 20.5 7.7 NA

BORON (B) DIS mg/L 25 25 2.1 111 71.9 77.8 2.1

CADMIUM (CD) DIS mg/L 16 8 <0.002 0.22 0.023 0.005 NA

COPPER (CU) DIS mg/L 13 11 <0.03 0.54 0.205 0.15 NA

IRON (FE) DIS mg/L 22 16 <0.03 0.97 0.252 0.08 NA

LEAD (PB) DIS mg/L 16 4 <0.01 0.7 0.099 0.02 NA

MANGANESE (MN) DIS mg/L 19 19 7.23 71.9 26.4 25.5 NA

MERCURY (HG) DIS mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

NICKEL (NI) DIS mg/L 5 4 <0.02 0.53 0.272 0.31 NA

SELENIUM (SE) DIS mg/L 28 17 <0.005 0.175 0.034 0.012 0.006

VANADIUM (V) DIS mg/L 13 1 <0.02 1 0.498 0.2 NA

ZINC (ZN) DIS mg/L 22 22 0.03 1.05 0.312 0.26 NA

5/23/2018

UNITS 1&2 BOTTOM ASH POND PH (LAB) s.u. 4 4 8.8 11.1 9.65 9.3 9.4 

Sample Period:  April 2008 To May 2018 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 4 4 2060 5670 3810 2470 2060 

TDS (MEASURED AT 180 C) 180
o
 C 4 4 1770 5610 3558 2030 1770 

TOTAL HARDNESS AS CACO3 mg/L 2 2 838 1130 984 838 838 

CALCIUM (CA) DIS mg/L 4 4 318 692 512 447 318 

MAGNESIUM (MG) DIS mg/L 4 4 3 256 109 11 11 

SODIUM (NA) DIS mg/L 4 4 149 536 337 164 149 

POTASSIUM (K) DIS mg/L 4 4 9 34 24.3 23 23 
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 BOTTOM ASH POND (Continued) TOTAL ALKALINITY AS CACO3 mg/L 4 4 32 126 76 69 32 

Sample Period:  April 2008 To May 2018 BICARBONATE (HCO3) mg/L 4 3 <4 85 32.3 11 29 

CARBONATE AS CO3 mg/L 4 4 5 36 25.8 29 5 

SULFATE (SO4) mg/L 4 4 1120 3320 2233 1250 1120 

CHLORIDE (CL) mg/L 4 4 50 183 118 58 50 

BROMIDE (BR) mg/L 3 2 <2.4 5 3.43 2.9 2.9 

BORON (B) DIS mg/L 4 4 1.3 11 5.88 2.1 1.3 

MERCURY (HG) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

SELENIUM (SE) DIS mg/L 4 2 <0.005 0.012 0.007 0.005 < 0.005 

5/14/2018

UNITS 3&4 BOTTOM ASH POND PH (LAB) s.u. 17 17 6.4 11.8 10.1 10.6 9.2 

Sample Period:  February 1984 To May 2018 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 17 17 2740 9280 4055 3970 4360 

TDS (MEASURED AT 180 C) 180
o
 C 17 17 1760 5180 3171 3260 4210 

TOTAL HARDNESS AS CACO3 mg/L 11 11 643 1930 1087 995 1930 

CALCIUM (CA) DIS mg/L 17 17 188 748 419 373 748 

MAGNESIUM (MG) DIS mg/L 17 12 <1 202 33.9 3 16 

SODIUM (NA) DIS mg/L 17 17 187 1200 508 464 492 

POTASSIUM (K) DIS mg/L 13 13 7 45 19.6 19 45 

TOTAL ALKALINITY AS CACO3 mg/L 14 14 41 1160 225 110 50 

TOTAL ACIDITY AS CACO3 mg/L 1 0 <1 <1 <1 <1 NA

BICARBONATE (HCO3) mg/L 14 12 <4 326 56.2 4 50 

CARBONATE AS CO3 mg/L 9 9 4 101 33 27 5 

SULFATE (SO4) mg/L 17 17 872 2900 1955 2000 2900 

CHLORIDE (CL) mg/L 17 17 22 146 53.1 45 146 

FLUORIDE (F) mg/L 9 9 0.29 0.9 0.529 0.47 NA

BROMIDE (BR) mg/L 3 2 <5 28.1 16.8 17.2 28.1 

NITRATE + NITRITE AS N mg/L 9 8 <0.05 1.02 0.319 0.25 NA

ORTHOPHOSPHATE (PO4-P) mg/L 6 3 <0.01 0.14 0.048 0.01 NA

ALUMINUM (AL) DIS mg/L 6 4 <0.1 1.8 0.45 0.1 NA

BORON (B) DIS mg/L 17 17 0.4 6.5 2.71 2.3 3.4 

CADMIUM (CD) DIS mg/L 6 3 <0.001 0.005 0.003 0.002 NA

COPPER (CU) DIS mg/L 6 1 <0.01 0.03 0.015 0.01 NA

IRON (FE) DIS mg/L 9 4 <0.03 0.11 0.049 0.04 NA

LEAD (PB) DIS mg/L 6 0 <0.01 <0.02 <0.013 <0.01 NA

MANGANESE (MN) DIS mg/L 9 2 <0.01 0.12 0.033 0.02 NA

MERCURY (HG) DIS mg/L 4 0 <0.001 <0.001 <0.001 <0.001 NA

NICKEL (NI) DIS mg/L 6 0 <0.01 <0.03 <0.023 <0.02 NA

SELENIUM (SE) DIS mg/L 17 10 <0.005 0.025 0.01 0.009 0.009 

VANADIUM (V) DIS mg/L 6 1 <0.09 0.2 0.115 0.1 NA

ZINC (ZN) DIS mg/L 9 4 <0.01 0.2 0.036 0.01 NA

5/14/2018

UNITS 1&2 COOLING TOWER BLOWDOWN PH (LAB) s.u. 14 14 8.1 8.7 8.42 8.4 8.7 

POND C - SOUTH POND SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 14 14 1120 11300 5277 5130 11300 

(Cooling Tower Blowdown Pond South Side) TDS (MEASURED AT 180 C) 180
o
 C 14 14 834 13100 5455 5720 13100 

Sample Period:  April 1993 To May 2018 TOTAL HARDNESS AS CACO3 mg/L 4 4 521 4580 2555 897 NA

CALCIUM (CA) DIS mg/L 14 14 94 589 382 441 485 

CALCIUM (CA) TRC mg/L 2 2 502 537 520 502 502 

MAGNESIUM (MG) DIS mg/L 14 14 37 1400 466 213 1400 

MAGNESIUM (MG) TRC mg/L 2 2 1040 1420 1230 1040 1420 

SODIUM (NA) DIS mg/L 14 13 <0.01 1140 460 463 1140 

SODIUM (NA) TRC mg/L 2 2 926 1350 1138 926 1350 

POTASSIUM (K) DIS mg/L 10 10 7 51 25.5 24 51 
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 COOLING TOWER BLOWDOWN POTASSIUM (K) TRC mg/L 2 2 48 54 51 48 54 

POND C - SOUTH POND (Continued) TOTAL ALKALINITY AS CACO3 mg/L 10 10 118 267 165 157 181 

(Cooling Tower Blowdown Pond South Side) BICARBONATE (HCO3) mg/L 10 10 110 326 182 179 150 

Sample Period:  April 1993 To May 2018 CARBONATE AS CO3 mg/L 9 4 <1 35 10.8 4 35 

SULFATE (SO4) mg/L 14 14 407 8980 3549 3270 8980 

CHLORIDE (CL) mg/L 14 14 20 477 177 152 477 

FLUORIDE (F) mg/L 6 6 0.93 2.1 1.57 1.6 2.1 

BROMIDE (BR) mg/L 7 6 <1 36 17.6 19.2 36 

NITRATE (NO3-N) mg/L 1 1 0.07 0.07 0.07 0.07 NA

NITRATE + NITRITE AS N mg/L 5 3 <0.01 0.62 0.162 0.05 NA

NITRITE (NO2-N) mg/L 3 1 <0.04 0.05 0.047 0.05 NA

ORTHOPHOSPHATE (PO4-P) mg/L 3 2 <0.005 0.1 0.042 0.02 NA

PHOSPHORUS (P) TOT mg/L 2 2 0.03 0.14 0.085 0.03 NA

ALUMINUM (AL) DIS mg/L 2 0 <0.05 <0.05 <0.05 <0.05 NA

ALUMINUM (AL) TOT mg/L 2 0 <0.05 <0.05 <0.05 <0.05 NA

ANTIMONY (SB) DIS mg/L 2 0 <0.001 <0.004 <0.003 <0.001 < 0.004 

ANTIMONY (SB) TOT mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

ANTIMONY (SB) TRC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 < 0.004 

ARSENIC (AS) DIS mg/L 3 3 0.004 0.014 0.009 0.008 0.014 

ARSENIC (AS) TOT mg/L 2 2 0.01 0.017 0.014 0.01 NA

ARSENIC (AS) TRC mg/L 2 2 0.01 0.019 0.015 0.01 0.019 

BARIUM (BA) DIS mg/L 2 0 <0.05 <0.05 <0.05 <0.05 < 0.05 

BARIUM (BA) TOT mg/L 2 0 <0.05 <0.1 <0.075 <0.05 NA

BARIUM (BA) TRC mg/L 2 1 <0.05 0.06 0.055 0.05 0.06 

BERYLLIUM (BE) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

BERYLLIUM (BE) TOT mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

BORON (B) DIS mg/L 12 12 0.3 24.3 8.32 1.4 24.3 

BORON (B) TOT mg/L 2 2 0.7 11.8 6.25 0.7 NA

BORON (B) TRC mg/L 2 2 19.3 25.4 22.4 19.3 25.4 

CADMIUM (CD) DIS mg/L 3 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

CADMIUM (CD) TOT mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

CADMIUM (CD) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

CHROMIUM (CR+6) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

CHROMIUM (CR+6) TOT 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+3) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

CHROMIUM (CR) DIS mg/L 3 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

CHROMIUM (CR) TOT mg/L 2 0 <0.005 <0.01 <0.008 <0.005 NA

CHROMIUM (CR) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COBALT (CO) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COBALT (CO) TOT mg/L 2 0 <0.005 <0.01 <0.008 <0.005 NA

COBALT (CO) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COPPER (CU) DIS mg/L 1 1 0.11 0.11 0.11 0.11 NA

COPPER (CU) TOT mg/L 2 2 0.01 0.012 0.011 0.01 NA

IRON (FE) DIS mg/L 4 2 0.02 0.16 0.058 0.02 0.02 

IRON (FE) TOT mg/L 2 1 <0.04 0.07 0.055 0.04 NA

IRON (FE) TRC mg/L 2 2 0.07 0.63 0.35 0.07 0.63 

LEAD (PB) DIS mg/L 4 0 <0.001 <0.01 <0.003 <0.001 < 0.001 

LEAD (PB) TOT mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

LITHIUM (LI) DIS mg/L 3 3 0.6 1.1 0.867 0.9 1.1 

LITHIUM (LI) TOT mg/L 2 2 0.8 1.2 1 0.8 1.2 

MANGANESE (MN) DIS mg/L 5 4 <0.01 1.12 0.34 0.112 1.12 

MANGANESE (MN) TOT mg/L 2 2 0.03 0.152 0.091 0.03 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 COOLING TOWER BLOWDOWN MANGANESE (MN) TRC mg/L 2 2 0.038 1.48 0.759 0.038 1.48 

POND C - SOUTH POND (Continued) MERCURY (HG) DIS mg/L 7 0 < 0.0001 <0.001 < 0.0001 < 0.0001 < 0.0001 

(Cooling Tower Blowdown Pond South Side) MERCURY (HG) TOT mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

Sample Period:  April 1993 To May 2018 MERCURY (HG) TRC mg/L 2 1 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 

MOLYBDENUM (MO) DIS mg/L 2 2 0.055 0.066 0.061 0.055 0.066 

MOLYBDENUM (MO) TOT mg/L 2 2 0.007 0.066 0.037 0.007 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.052 0.08 0.066 0.052 0.080 

NICKEL (NI) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

NICKEL (NI) TOT mg/L 2 1 <0.01 0.031 0.021 0.01 NA

SELENIUM (SE) DIS mg/L 12 6 <0.002 0.026 0.01 0.005 < 0.003 

SELENIUM (SE) TOT mg/L 2 2 0.005 0.007 0.006 0.005 NA

SELENIUM (SE) TRC mg/L 2 1 <0.004 0.004 0.004 0.004 0.004 

SILVER (AG) TOT mg/L 2 0 <0.001 <0.005 <0.003 <0.001 NA

STRONTIUM (SR) DIS mg/L 1 1 11.5 11.5 11.5 11.5 NA

THALLIUM (TL) DIS mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0006 

THALLIUM (TL) TOT mg/L 2 0 < 0.0001 <0.1 <0.05 < 0.0001 NA

THALLIUM (TL) TRC mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0005 

VANADIUM (V) DIS mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

VANADIUM (V) TOT mg/L 2 0 <0.01 <0.1 <0.055 <0.01 NA

ZINC (ZN) DIS mg/L 2 1 <0.01 0.02 0.015 <0.01 NA

ZINC (ZN) TOT mg/L 2 2 0.02 1.99 1.01 0.02 NA

BENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BENZENE VPH mg/L 2 0 <10 <10 <10 <10 NA

ETHYLENE GLYCOL mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLBENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLBENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TOTAL XYLENE VOC 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 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 2 0 <0.02 <0.02 <0.02 <0.02 NA

METHYL ETHYL KETONE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 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 mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TOLUENE VOC mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA

HEXACHLOROBENZENE mg/L 1 0 <0.31 <0.31 <0.31 <0.31 NA

DIESEL RANGE ORGANICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 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 <1 <1 <1 <1 NA

OIL & GREASE mg/L 1 1 15.3 15.3 15.3 15.3 NA

TOTAL ORGANIC CARBON mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

PURGEABLE HYDROCARBONS TOT mg/L 1 0 <0.31 <0.31 <0.31 <0.31 NA

TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 0 <0.309 <0.309 <0.309 <0.309 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA

CYANIDE (CN) TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

C5-C8 ALIPHATICS mg/L 1 1 0.325 0.325 0.325 0.325 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

5/14/2018

UNITS 1&2 COOLING TOWER BLOWDOWN PH (LAB) s.u. 7 7 8 8.6 8.2 8.2 8.2 

POND C - NORTH POND SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 7 7 4250 8100 6903 7300 8100 

(Cooling Tower Blowdown Pond South Side) TDS (MEASURED AT 180 C) 180
o
 C 7 7 5160 8950 7381 7810 8950 

Sample Period:  May 2004 To May 2018 TOTAL HARDNESS AS CACO3 mg/L 1 1 3810 3810 3810 3810 NA

CALCIUM (CA) DIS mg/L 7 7 270 606 484 486 568 

CALCIUM (CA) TRC mg/L 2 2 577 584 581 577 584 

MAGNESIUM (MG) DIS mg/L 7 7 496 847 696 704 847 

MAGNESIUM (MG) TRC mg/L 2 2 820 906 863 820 906 

SODIUM (NA) DIS mg/L 7 7 470 670 578 591 670 

SODIUM (NA) TRC mg/L 2 2 654 823 739 654 823 

POTASSIUM (K) DIS mg/L 7 7 22 32 29.1 30 32 

POTASSIUM (K) TRC mg/L 2 2 31 33 32 31 33 

TOTAL ALKALINITY AS CACO3 mg/L 7 7 145 257 190 184 214 

BICARBONATE (HCO3) mg/L 7 7 152 313 227 225 260 

CARBONATE AS CO3 mg/L 7 1 <1 14 4.57 4 < 4 

SULFATE (SO4) mg/L 7 7 3360 6160 4874 4950 6160 

CHLORIDE (CL) mg/L 7 7 214 285 240 227 285 

FLUORIDE (F) mg/L 3 3 1.1 1.1 1.1 1.1 1.1 

BROMIDE (BR) mg/L 5 4 <10 28 22.4 23.8 28 

NITRATE (NO3-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

NITRATE + NITRITE AS N mg/L 2 2 0.02 0.36 0.19 0.02 NA

NITRITE (NO2-N) mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

ALUMINUM (AL) DIS mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

ANTIMONY (SB) DIS mg/L 2 0 <0.001 <0.004 <0.003 <0.001 < 0.004 

ANTIMONY (SB) TRC mg/L 2 0 <0.001 <0.002 <0.002 <0.001 < 0.002 

ARSENIC (AS) DIS mg/L 3 1 <0.001 0.013 0.005 0.002 < 0.002 

ARSENIC (AS) TRC mg/L 2 1 <0.001 0.002 0.002 0.001 0.001 

BARIUM (BA) DIS mg/L 2 0 <0.05 <0.05 <0.05 <0.05 < 0.05 

BARIUM (BA) TRC mg/L 2 0 <0.05 <0.05 <0.05 <0.05 < 0.05 

BERYLLIUM (BE) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

BERYLLIUM (BE) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

BORON (B) DIS mg/L 7 7 4 14.8 11.2 12.6 14.3 

BORON (B) TRC mg/L 2 2 14 15.3 14.7 14 15.3 

CADMIUM (CD) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

CADMIUM (CD) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

CHROMIUM (CR) DIS mg/L 3 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

CHROMIUM (CR) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COBALT (CO) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

COBALT (CO) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 < 0.005 

IRON (FE) DIS mg/L 3 3 0.03 0.04 0.037 0.04 0.03 

IRON (FE) TRC mg/L 2 2 0.05 0.11 0.08 0.05 0.05 

LEAD (PB) DIS mg/L 3 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

LEAD (PB) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

LITHIUM (LI) DIS mg/L 3 3 0.6 0.6 0.6 0.6 0.6 

LITHIUM (LI) TRC mg/L 2 2 0.7 0.7 0.7 0.7 0.7 

MANGANESE (MN) DIS mg/L 4 4 0.04 0.1 0.062 0.053 0.053 

MANGANESE (MN) TRC mg/L 2 2 0.051 0.067 0.059 0.051 0.051 

MERCURY (HG) DIS mg/L 6 0 < 0.0001 <0.001 < 0.0001 < 0.0001 < 0.0001 

MERCURY (HG) TRC mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

MOLYBDENUM (MO) DIS mg/L 2 2 0.033 0.038 0.036 0.033 0.033 

MOLYBDENUM (MO) TRC mg/L 2 2 0.033 0.039 0.036 0.033 0.033 

SELENIUM (SE) DIS mg/L 7 4 <0.003 0.025 0.008 0.005 < 0.003 

SELENIUM (SE) TRC mg/L 2 1 0.002 0.004 0.003 0.002 0.002 
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 COOLING TOWER BLOWDOWN STRONTIUM (SR) DIS mg/L 1 1 10.8 10.8 10.8 10.8 NA

POND C - NORTH POND (Continued) THALLIUM (TL) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.0006 

(Cooling Tower Blowdown Pond South Side) THALLIUM (TL) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 < 0.0005 

Sample Period:  May 2004 To May 2018 ZINC (ZN) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

TOTAL ORGANIC CARBON mg/L 1 1 13 13 13 13 NA

9/4/2014

UNITS 1&2 POND A PH (LAB) s.u. 7 7 8.3 9 8.51 8.4 8.5

Sample Period:  April 2005 To September 2014 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 7 7 4440 6990 6021 5810 5590

TDS (MEASURED AT 180 C) 180
o
 C 6 6 4080 7200 5945 5930 5700

TOTAL HARDNESS AS CACO3 mg/L 2 2 2350 4180 3265 2350 NA

CALCIUM (CA) DIS mg/L 7 7 408 517 448 437 473

MAGNESIUM (MG) DIS mg/L 7 7 316 740 563 568 513

SODIUM (NA) DIS mg/L 7 7 366 513 450 450 450

POTASSIUM (K) DIS mg/L 7 7 17 27 22.4 22 21

TOTAL ALKALINITY AS CACO3 mg/L 7 7 81 163 131 143 81

BICARBONATE (HCO3) mg/L 7 7 81 199 139 173 81

CARBONATE AS CO3 mg/L 7 3 <1 48 11.3 4 9

SULFATE (SO4) mg/L 7 7 2650 4870 3917 3850 3490

CHLORIDE (CL) mg/L 7 7 145 207 177 187 197

FLUORIDE (F) mg/L 1 1 1.6 1.6 1.6 1.6 NA

BROMIDE (BR) mg/L 4 3 <5 39.3 21.8 19 39.3

NITRATE + NITRITE AS N mg/L 2 2 0.02 0.12 0.07 0.02 0.12

NITRITE (NO2-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 0.02

ORTHOPHOSPHATE (PO4-P) mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

PHOSPHORUS (P) TOT mg/L 1 1 0.07 0.07 0.07 0.07 NA

ALUMINUM (AL) TOT mg/L 1 0 <0.03 <0.03 <0.03 <0.03 NA

ANTIMONY (SB) TOT mg/L 1 1 0.002 0.002 0.002 0.002 NA

ARSENIC (AS) DIS mg/L 1 1 0.002 0.002 0.002 0.002 0.002

ARSENIC (AS) TOT mg/L 1 1 0.002 0.002 0.002 0.002 NA

BARIUM (BA) TOT mg/L 1 1 0.07 0.07 0.07 0.07 NA

BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 7.6

BORON (B) DIS mg/L 6 6 7.6 16.5 13.2 13 13

BORON (B) TOT mg/L 1 1 15.1 15.1 15.1 15.1 NA

CADMIUM (CD) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 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 1 0 <0.005 <0.005 <0.005 <0.005 <0.005

CHROMIUM (CR) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

COBALT (CO) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

COPPER (CU) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

IRON (FE) DIS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 <0.02

IRON (FE) TOT mg/L 1 0 <0.04 <0.04 <0.04 <0.04 NA

LEAD (PB) DIS mg/L 1 0 <0.001 <0.001 <0.001 <0.001 <0.001

MANGANESE (MN) DIS mg/L 1 1 0.174 0.174 0.174 0.174 0.174

MANGANESE (MN) TOT mg/L 1 1 0.182 0.182 0.182 0.182 NA

MERCURY (HG) DIS mg/L 3 0 <0.001 <0.001 <0.001 <0.001 < 0.0001 

MOLYBDENUM (MO) TOT mg/L 1 1 0.065 0.065 0.065 0.065 NA

NICKEL (NI) TOT mg/L 1 1 0.022 0.022 0.022 0.022 NA

SELENIUM (SE) DIS mg/L 6 6 0.006 0.024 0.016 0.014 0.014

SELENIUM (SE) TOT mg/L 1 1 0.007 0.007 0.007 0.007 NA

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

VANADIUM (V) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 POND A (Continued) ZINC (ZN) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

Sample Period:  April 2005 To September 2014 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 0 <0.32 <0.32 <0.32 <0.32 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

TOTAL ORGANIC CARBON mg/L 1 1 6.6 6.6 6.6 6.6 6.6

PURGEABLE HYDROCARBONS TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 1 0.39 0.39 0.39 0.39 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 0 <306 <306 <306 <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

3/9/2021

UNITS 1&2 POND-B PH (LAB) s.u. 12 12 3.8 7.9 6.15 6.9 4.9

Sample Period:  June 2005 To March 2021 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 11 11 5380 30500 19698 18800 5380

TDS (MEASURED AT 180 C) 180
o
 C 12 12 5580 54200 27781 24300 5580

TOTAL HARDNESS AS CACO3 mg/L 4 4 3560 22800 14840 14840 3560

CALCIUM (CA) DIS mg/L 12 12 117 515 423 439 117

CALCIUM (CA) TRC mg/L 2 2 488 505 497 488 NA

MAGNESIUM (MG) DIS mg/L 12 12 793 8260 4281 3760 793

MAGNESIUM (MG) TRC mg/L 2 2 4600 8000 6300 4600 NA

SODIUM (NA) DIS mg/L 12 12 264 1880 1244 1260 264

SODIUM (NA) TRC mg/L 2 2 1290 2170 1730 1290 NA

POTASSIUM (K) DIS mg/L 12 12 11 86 57.18 58.2 11

POTASSIUM (K) TRC mg/L 2 2 66 97 81.5 66 NA

TOTAL ALKALINITY AS CACO3 mg/L 12 8 <4 201 66.58 49 <4

BICARBONATE (HCO3) mg/L 12 7 <4 245 68.08 21 NA

CARBONATE AS CO3 mg/L 12 12 <1 <4 <3.33 <4 <4

SULFATE (SO4) mg/L 12 12 4830 36900 19985 18300 4830

CHLORIDE (CL) mg/L 12 12 147 742 483 478 147

FLUORIDE (F) mg/L 3 3 0.5 3 1.83 2 NA

BROMIDE (BR) mg/L 8 8 12 534 289 276 116

NITRATE + NITRITE AS N mg/L 1 1 10.9 10.9 10.9 10.9 NA

NITRITE (NO2-N) mg/L 1 1 0.08 0.08 0.08 0.08 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.046 0.046 0.046 0.046 NA

PHOSPHORUS (P) TOT mg/L 1 1 0.08 0.08 0.08 0.08 NA

ALUMINUM (AL) DIS mg/L 1 1 77 77 77 77 NA

ALUMINUM (AL) TOT mg/L 1 1 1.17 1.17 1.17 1.17 NA

ANTIMONY (SB) DIS mg/L 2 1 <0.002 0.01 0.006 0.002 NA

ANTIMONY (SB) TOT mg/L 1 1 0.003 0.003 0.003 0.003 NA

ANTIMONY (SB) TRC mg/L 2 2 0.004 0.02 0.012 0.004 NA

ARSENIC (AS) DIS mg/L 3 2 <0.006 0.007 0.006 0.006 NA

ARSENIC (AS) TOT mg/L 1 1 0.006 0.006 0.006 0.006 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 POND-B (Continued) ARSENIC (AS) TRC mg/L 2 1 0.003 0.008 0.006 0.003 NA

Sample Period:  June 2005 To March 2021 BARIUM (BA) DIS mg/L 2 2 0.07 0.14 0.105 0.07 NA

BARIUM (BA) TOT mg/L 1 1 0.15 0.15 0.15 0.15 NA

BARIUM (BA) TRC mg/L 2 2 0.1 0.16 0.13 0.1 NA

BERYLLIUM (BE) DIS mg/L 2 2 0.012 0.018 0.015 0.012 NA

BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 2 2 0.012 0.018 0.015 0.012 NA

BORON (B) DIS mg/L 9 9 17.1 131 73.96 73.8 17.1

BORON (B) TOT mg/L 1 1 87 87 87 87 NA

BORON (B) TRC mg/L 2 2 73.8 131 102 73.8 NA

CADMIUM (CD) DIS mg/L 2 2 0.042 0.057 0.05 0.042 NA

CADMIUM (CD) TOT mg/L 1 1 0.025 0.025 0.025 0.025 NA

CADMIUM (CD) TRC mg/L 2 2 0.034 0.058 0.046 0.034 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 3 2 <0.005 0.049 0.026 0.025 NA

CHROMIUM (CR) TOT mg/L 1 1 0.008 0.008 0.008 0.008 NA

CHROMIUM (CR) TRC mg/L 2 2 0.005 0.03 0.018 0.005 NA

COBALT (CO) DIS mg/L 2 2 0.376 0.564 0.47 0.376 NA

COBALT (CO) TOT mg/L 1 1 0.239 0.239 0.239 0.239 NA

COBALT (CO) TRC mg/L 2 2 0.336 0.58 0.458 0.336 NA

COPPER (CU) TOT mg/L 1 1 0.144 0.144 0.144 0.144 NA

IRON (FE) DIS mg/L 3 3 5.9 8.11 6.79 6.36 NA

IRON (FE) TOT mg/L 1 1 0.17 0.17 0.17 0.17 NA

IRON (FE) TRC mg/L 2 2 4.9 8.91 6.91 4.9 NA

LEAD (PB) DIS mg/L 3 3 0.002 0.005 0.003 0.002 NA

LEAD (PB) TRC mg/L 2 2 0.002 0.003 0.003 0.002 NA

LITHIUM (LI) DIS mg/L 2 2 4.9 6 5.45 4.9 NA

LITHIUM (LI) TRC mg/L 2 2 3.7 6.8 5.25 3.7 NA

MANGANESE (MN) DIS mg/L 3 3 90.1 150 120 119 NA

MANGANESE (MN) TOT mg/L 1 1 55.9 55.9 55.9 55.9 NA

MANGANESE (MN) TRC mg/L 2 2 92.5 145 119 92.5 NA

MERCURY (HG) DIS mg/L 5 3 <0.0001 0.001 0.001 0.001 NA

MERCURY (HG) TOT mg/L 1 0 <0.0001 <0.0001 <0.0001 <0.0001 NA

MERCURY (HG) TRC mg/L 2 2 0.0001 0.001 0.001 0.001 NA

MOLYBDENUM (MO) DIS mg/L 3 3 0.045 0.223 0.134 0.045 NA

MOLYBDENUM (MO) TOT mg/L 1 1 0.098 0.098 0.098 0.098 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.049 0.231 0.14 0.049 NA

NICKEL (NI) TOT mg/L 1 1 0.709 0.709 0.709 0.709 NA

SELENIUM (SE) DIS mg/L 9 9 0.033 0.314 0.179 0.189 0.033

SELENIUM (SE) TOT mg/L 1 1 0.25 0.25 0.25 0.25 NA

SELENIUM (SE) TRC mg/L 2 2 0.189 0.314 0.252 0.189 NA

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) DIS mg/L 2 2 0.001 0.002 0.002 0.001 NA

THALLIUM (TL) TOT mg/L 1 1 0.003 0.003 0.003 0.003 NA

THALLIUM (TL) TRC mg/L 2 2 0.001 0.002 0.001 0.001 NA

VANADIUM (V) TOT mg/L 1 1 0.02 0.02 0.02 0.02 NA

ZINC (ZN) TOT mg/L 1 1 0.6 0.6 0.6 0.6 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
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1&2 POND-B (Continued) METHYL ETHYL KETONE VOC mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

Sample Period:  June 2005 To March 2021 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

PROPANE mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

DIESEL RANGE ORGANICS mg/L 1 1 0.42 0.42 0.42 0.42 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 0.79 0.79 0.79 0.79 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 0.649 0.649 0.649 0.649 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

3/26/2015

UNITS 3&4 WASH TRAY POND (3&4 WTP) PH (LAB) s.u. 14 14 4.2 9.4 6.41 5.1 8.2

Sample Period:  February 1984 To March 2015 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 14 14 5440 21300 12411 12700 16700

Abandoned in 2017 TDS (MEASURED AT 180 C) 180
o
 C 14 14 5400 44200 17860 18300 20200

TOTAL HARDNESS AS CACO3 mg/L 13 13 3140 16069 9997 11631 12600

CALCIUM (CA) DIS mg/L 14 14 107 618 451 489 400

MAGNESIUM (MG) DIS mg/L 14 14 465 5130 2336 2520 2810

SODIUM (NA) DIS mg/L 14 14 381 2780 965 830 1380

POTASSIUM (K) DIS mg/L 12 12 13 100 52.6 44 44

TOTAL ALKALINITY AS CACO3 mg/L 13 13 30 148 48.6 7 148

TOTAL ACIDITY AS CACO3 mg/L 2 2 62 250 156 62 NA

BICARBONATE (HCO3) mg/L 13 13 30 180 33.9 6 180

CARBONATE AS CO3 mg/L 7 5 <4 83 14.4 4 < 4 

SULFATE (SO4) mg/L 14 14 3840 27800 12416 12910 15200

CHLORIDE (CL) mg/L 14 14 48 868 259 185 562

FLUORIDE (F) mg/L 12 12 1.8 15 5.08 4.38 9.5

BROMIDE (BR) mg/L 2 1 <17.6 50 33.8 17.6 17.6

HYDROXIDE (OH) mg/L 1 0 <4 <4 <4 <4 NA

TOTAL AMMONIA (NH3+NH4 AS N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

NITRATE + NITRITE AS N mg/L 12 10 <0.01 18.8 6.22 6.5 <0.01

ORTHOPHOSPHATE (PO4-P) mg/L 6 6 <0.01 0.13 0.053 0.04 NA

PHOSPHORUS (P) TOT mg/L 1 1 0.209 0.209 0.209 0.209 NA

ALUMINUM (AL) DIS mg/L 7 6 <0.1 49.9 15.3 7.6 0.1

BORON (B) DIS mg/L 14 14 15.6 112 54.1 48.5 48.5

CADMIUM (CD) DIS mg/L 6 4 <0.004 0.017 0.009 0.005 NA

COPPER (CU) DIS mg/L 6 5 <0.01 0.24 0.082 0.03 NA

IRON (FE) DIS mg/L 10 8 <0.03 0.53 0.211 0.17 NA

LEAD (PB) DIS mg/L 6 1 <0.01 0.41 0.08 0.01 NA

LITHIUM (LI) DIS mg/L 1 1 0.4 0.4 0.4 0.4 0.4

MANGANESE (MN) DIS mg/L 11 9 <0.02 18.9 9.02 11.9 0.59

MERCURY (HG) DIS mg/L 3 0 <0.0001 <0.001 <0.001 <0.001 <0.0001

NICKEL (NI) DIS mg/L 6 3 <0.02 0.15 0.06 0.03 NA

SELENIUM (SE) DIS mg/L 14 11 <0.005 0.14 0.069 0.06 0.129

SELENIUM (SE) - IV DIS mg/L 1 1 0.025 0.025 0.025 0.025 NA

SELENIUM (SE) - VI DIS mg/L 1 1 0.11 0.11 0.11 0.11 NA

STRONTIUM (SR) DIS mg/L 1 1 5.8 5.8 5.8 5.8 5.8

VANADIUM (V) DIS mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

ZINC (ZN) DIS mg/L 1 0 <0.01 <0.01 <0.01 <0.01 0.01
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

8/13/2021

SWP-1 pH - LAB s.u. 4 4 8.4 9.1 8.65 8.5 8.6

Storm Water Pond 1 - New SC (UMHOS/CM AT 25 C) umhos/cm 4 4 2410 4480 3272 3020 4480

Sampling Period - April 2017 to August 2021 TDS (MEASURED AT 180 C) mg/L 4 4 2570 5190 3430 2890 5190

CALCIUM (CA) DIS mg/L 4 4 253 393 304 262 393

CALCIUM (CA) TRC mg/L 2 2 257 285 271 257 NA

MAGNESIUM (MG) DIS mg/L 4 4 197 454 268 201 454

MAGNESIUM (MG) TRC mg/L 2 2 194 213 204 194 NA

SODIUM (NA) DIS mg/L 4 4 185 460 292 262 460

SODIUM (NA) TRC mg/L 2 2 192 253 223 192 NA

POTASSIUM (K) DIS mg/L 4 4 10 24 15.7 14 24

POTASSIUM (K) TRC mg/L 2 2 11 14 12.5 11 NA

TOTAL ALKALINITY AS CAC03 mg/L 4 4 120 215 148 125 215

BICARBONATE ALK AS HCO3 mg/L 4 4 115 211 152 137 211

CARBONATE AS CO3 mg/L 4 4 <4 25 14.2 14.2 25

CHLORIDE (CL) mg/L 4 4 123 206 148.7 132 206

SULFATE (SO4) mg/L 4 4 1640 3210 2165 1780 3210

FLUORIDE (F) mg/L 2 2 0.8 1.2 1 0.8 NA

BROMIDE (BR) mg/L 4 4 8.7 86.3 30.62 13.7 86.3

ANTIMONY (SB) DIS mg/L 2 1 <0.001 <0.001 <0.001 <0.001 NA

ANTIMONY (SB) TRC mg/L 2 1 <0.001 <0.001 <0.001 <0.001 NA

ARSENIC (AS) DIS mg/L 2 2 0.003 0.005 0.004 0.003 NA

ARSENIC (AS) TRC mg/L 2 2 0.003 0.008 0.006 0.003 NA

BARIUM (BA) DIS mg/L 2 2 0.06 0.07 0.065 0.06 NA

BARIUM (BA) TRC mg/L 2 2 0.07 0.07 0.07 0.07 NA

BERYLLIUM (BE) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

BORON (B) DIS mg/L 4 4 2.96 10.7 5.18 3.1 10.7

BORON (B) TRC mg/L 2 2 2.99 3.68 3.34 2.99 NA

CADMIUM (CD) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

CADMIUM (CD) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

CHROMIUM (CR) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA

COBALT (CO) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA

COBALT (CO) TRC mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA

IRON (FE) DIS mg/L 2 0 <0.02 <0.02 <0.02 <0.02 NA

IRON (FE) TRC mg/L 2 2 0.06 0.1 0.08 0.06 NA

LEAD (PB) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

LEAD (PB) TRC mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

LITHIUM (LI) DIS mg/L 4 4 0.2 0.63 0.348 0.26 0.63

LITHIUM (LI) TRC mg/L 2 2 0.2 0.3 0.25 0.2 NA

MANGANESE (MN) DIS mg/L 4 4 0.098 1.19 0.46 0.258 1.19

MANGANESE (MN) TRC mg/L 2 2 0.024 0.283 0.154 0.024 NA

MERCURY (HG) DIS mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TRC mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MOLYBDENUM (MO) DIS mg/L 4 4 0.039 0.083 0.056 0.042 0.083

MOLYBDENUM (MO) TRC mg/L 2 2 0.037 0.059 0.048 0.037 NA

SELENIUM (SE) DIS mg/L 4 4 0.003 0.009 0.005 0.004 0.009

SELENIUM (SE) TRC mg/L 2 2 0.003 0.006 0.005 0.003 NA

THALLIUM (TL) DIS mg/L 2 0 < 0.0005 < 0.0005 < 0.0005 < 0.0005 NA

THALLIUM (TL) TRC mg/L 2 0 < 0.0005 < 0.0005 < 0.0005 < 0.0005 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

6/1/1999

UNITS 1&2 CONCENTRATOR DISPOSAL PH s.u. 22 22 6.5 7.9 7.46 7.8

POND D4 SC (UMHOS/CM AT 25 C) umhos/cm 22 22 52800 97000 70573 64400

Sample Period:  June 1979 To June 1999 TDS (MEASURED AT 180 C) 180
o
 C 22 22 111500 272000 187725 186000

Closed in 2005 TOTAL HARDNESS AS CACO3 mg/L 20 20 11670 121063 75704 NA

CALCIUM (CA) DIS mg/L 22 22 197 1426 737 502

MAGNESIUM (MG) DIS mg/L 22 22 8740 30300 19083 21500

SODIUM (NA) DIS mg/L 22 22 13800 34600 23097 34600

POTASSIUM (K) DIS mg/L 19 19 560 6280 3082 NA

TOTAL ALKALINITY AS CACO3 mg/L 20 20 248 3590 977 NA

BICARBONATE (HCO3) mg/L 20 20 303 4380 1156 NA

SULFATE (SO4) mg/L 22 22 62400 159000 115129 23700

CHLORIDE (CL) mg/L 22 22 4250 31900 12810 NA

FLUORIDE (F) mg/L 18 18 17.1 234 115 NA

TOTAL AMMONIA (NH3+NH4 AS N) mg/L 1 1 0.9 0.9 0.9 NA

NITRATE + NITRITE AS N mg/L 20 20 0.1 43.8 10.6 NA

ORTHOPHOSPHATE (PO4-P) mg/L 13 13 0.13 227 49.5 NA

ALUMINUM (AL) DIS mg/L 15 8 <0.1 4106 284 405

BORON (B) DIS mg/L 20 20 162 854 367 NA

CADMIUM (CD) DIS mg/L 15 10 <0.002 0.233 0.054 NA

COPPER (CU) DIS mg/L 13 13 0.05 88 25.3 NA

IRON (FE) DIS mg/L 19 17 <0.02 40.8 9.11 NA

LEAD (PB) DIS mg/L 15 11 <0.02 2 0.408 NA

MANGANESE (MN) DIS mg/L 17 17 1.4 79.6 26.3 NA

MERCURY (HG) DIS mg/L 1 0 <0.001 <0.001 <0.001 NA

NICKEL (NI) DIS mg/L 5 4 <0.02 4.57 1.36 1.05

SELENIUM (SE) DIS mg/L 21 10 <0.005 1.05 0.158 NA

VANADIUM (V) DIS mg/L 13 4 <0.02 20 2.4 NA

ZINC (ZN) DIS mg/L 18 18 0.09 15.4 5.41 NA

4/21/2020

UNITS 1&2 BRINE WASTE DISPOSAL POND PH (LAB) s.u. 13 13 7 9 7.75 7.7 9.0

UNDERDRAIN SUMP SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 13 13 5750 77900 53529 59100 7720

Sample Period:  May 2008 To April 2020 TDS (MEASURED AT 180 C) 180
o
 C 13 13 6060 332000 153255 161000 7200

TOTAL HARDNESS AS CACO3 mg/L 7 7 2430 151000 73148 40100 2430

CALCIUM (CA) DIS mg/L 13 13 113 578 364 352 113

MAGNESIUM (MG) DIS mg/L 13 13 522 57900 22313 21000 522

SODIUM (NA) DIS mg/L 13 13 15 33600 14539 15500 1150

POTASSIUM (K) DIS mg/L 13 13 61 2340 1018 1140 64

TOTAL ALKALINITY AS CACO3 mg/L 13 13 118 2110 1142 1110 138

BICARBONATE (HCO3) mg/L 13 13 138 2570 1392 1360 138

CARBONATE AS CO3 mg/L 13 1 <1 15 <3.75 <4 15

SULFATE (SO4) mg/L 13 13 3760 277000 121333 114000 4990

CHLORIDE (CL) mg/L 13 13 154 6010 2478 1850 209

BROMIDE (BR) mg/L 11 4 <1 200 34.7 3 0.6

BORON (B) DIS mg/L 13 13 6.5 186 89 91.3 6.5

MERCURY (HG) DIS mg/L 1 0 <0.001 0.001 0.001 0.001 NA

SELENIUM (SE) DIS mg/L 13 12 <0.005 0.109 0.046 0.028 0.008
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

11/19/2009

UNITS 3&4 SCRUBBER DRAIN PH (LAB) s.u. 14 14 5 9.4 7.98 8.2 9

COLLECTION POND DCP (DC POND) SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 14 14 3490 17900 10226 10100 6550

Sample Period:  February 1984 To November 2009 TDS (MEASURED AT 180 C) 180
o
 C 14 14 2740 23600 13702 14300 6940

Abandoned in 2017 TOTAL HARDNESS AS CACO3 mg/L 10 10 3680 13000 9122 9383 NA

CALCIUM (CA) DIS mg/L 14 14 114 745 497 505 553

MAGNESIUM (MG) DIS mg/L 14 14 67 3530 1772 1950 624

SODIUM (NA) DIS mg/L 14 14 448 1290 733 681 506

POTASSIUM (K) DIS mg/L 11 11 12 176 56.8 46 29

TOTAL ALKALINITY AS CACO3 mg/L 12 12 5 442 203 147 NA

TOTAL ACIDITY AS CACO3 mg/L 1 0 <1 <1 <1 <1 NA

BICARBONATE (HCO3) mg/L 11 11 4 539 176 93 92

CARBONATE AS CO3 mg/L 4 3 <4 142 48.8 1 52

SULFATE (SO4) mg/L 14 14 1580 14000 8940 10000 4240

CHLORIDE (CL) mg/L 14 14 12 375 149 136 4240

BROMIDE (BR) mg/L 1 0 <10 <10 <10 <10 <10

NITRATE + NITRITE AS N mg/L 11 9 <0.05 12.4 3.74 2.64 NA

ORTHOPHOSPHATE (PO4-P) mg/L 6 5 <0.01 0.1 0.042 0.04 NA

ALUMINUM (AL) DIS mg/L 6 4 <0.1 2.9 0.717 0.1 NA

BORON (B) DIS mg/L 14 14 0.5 112 48 45.7 18.9

CADMIUM (CD) DIS mg/L 6 3 <0.001 0.012 0.006 0.005 NA

COPPER (CU) DIS mg/L 6 3 <0.01 0.04 0.022 0.01 NA

IRON (FE) DIS mg/L 10 8 <0.03 0.26 0.126 0.09 NA

LEAD (PB) DIS mg/L 6 2 <0.01 0.07 0.025 0.01 NA

MANGANESE (MN) DIS mg/L 10 9 <0.02 13.1 5.92 4.6 NA

MERCURY (HG) DIS mg/L 6 0 <0.001 <0.001 <0.001 <0.001 NA

NICKEL (NI) DIS mg/L 6 3 <0.02 0.67 0.14 0.03 NA

SELENIUM (SE) DIS mg/L 14 10 <0.005 0.287 0.085 0.06 0.025

VANADIUM (V) DIS mg/L 6 2 <0.1 0.2 0.127 0.1 NA

ZINC (ZN) DIS mg/L 10 4 <0.01 0.56 0.11 0.01 NA

6/2/2020

SWP-2 pH - LAB s.u. 3 3 8.29 8.8 8.75 8.7 8.29

Storm Water Pond 2 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 3 3 2140 3230 2595 2140 3230

Sampling Period - April 2017 to June 2020 TDS (MEASURED AT 180 C) mg/L 3 3 2200 3100 2570 2200 3100

CALCIUM (CA) DIS mg/L 3 3 278 315 299 282 278

CALCIUM (CA) TRC mg/L 2 2 261 319 290 261 NA

MAGNESIUM (MG) DIS mg/L 3 3 106 219 134 106 219

MAGNESIUM (MG) TRC mg/L 2 2 104 163 134 104 NA

SODIUM (NA) DIS mg/L 3 3 216 260 238 216 246

SODIUM (NA) TRC mg/L 2 2 217 279 248 217 NA

POTASSIUM (K) DIS mg/L 3 3 13 20 16.5 13 13

POTASSIUM (K) TRC mg/L 2 2 12 22 17 12 NA

TOTAL ALKALINITY AS CAC03 mg/L 3 3 83 146 86 83 146

BICARBONATE ALK AS HCO3 mg/L 3 3 85 152 87.5 85 152

CARBONATE AS CO3 mg/L 3 3 8 13 8.5 8 13

CHLORIDE (CL) mg/L 3 3 1390 1920 1615 1390 1920

SULFATE (SO4) mg/L 3 3 87 134 111 87 126

FLUORIDE (F) mg/L 2 2 0.8 0.9 0.85 0.8 NA

BROMIDE (BR) mg/L 3 3 3.2 21.6 6.05 3.2 21.6

ANTIMONY (SB) DIS mg/L 2 2 0.001 0.002 0.002 0.001 NA

ANTIMONY (SB) TRC mg/L 2 2 0.001 0.002 0.002 0.001 NA

ARSENIC (AS) DIS mg/L 2 2 0.005 0.005 0.005 0.005 NA

ARSENIC (AS) TRC mg/L 2 2 0.005 0.008 0.007 0.005 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

SWP-2 BARIUM (BA) DIS mg/L 2 2 0.1 0.12 0.11 0.1 NA

Storm Water Pond 2 (Continued) BARIUM (BA) TRC mg/L 2 2 0.1 0.12 0.11 0.1 NA

Sampling Period - April 2017 to June 2020 BERYLLIUM (BE) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BERYLLIUM (BE) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BORON (B) DIS mg/L 3 3 1.61 3.6 2.39 1.61 3.6

BORON (B) TRC mg/L 2 2 1.54 3.28 2.41 1.54 NA

CADMIUM (CD) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CADMIUM (CD) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CHROMIUM (CR) DIS mg/L 2 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

CHROMIUM (CR) TRC mg/L 2 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

COBALT (CO) DIS mg/L 3 0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

COBALT (CO) TRC mg/L 2 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

IRON (FE) DIS mg/L 2 0 < 0.02 < 0.02 < 0.02 < 0.02 NA

IRON (FE) TRC mg/L 2 2 0.06 0.14 0.1 0.06 NA

LEAD (PB) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

LEAD (PB) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

LITHIUM (LI) DIS mg/L 3 3 0.2 0.3 0.25 0.2 0.28

LITHIUM (LI) TRC mg/L 2 2 0.2 0.3 0.25 0.2 NA

MANGANESE (MN) DIS mg/L 3 3 0.004 0.174 0.09 0.005 0.004

MANGANESE (MN) TRC mg/L 2 2 0.038 0.174 0.106 0.038 NA

MERCURY (HG) DIS mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TRC mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MOLYBDENUM (MO) DIS mg/L 2 2 0.052 0.076 0.064 0.052 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.053 0.073 0.063 0.053 NA

SELENIUM (SE) DIS mg/L 3 2 < 0.005 0.005 0.005 0.005 < 0.005

SELENIUM (SE) TRC mg/L 2 2 0.005 0.007 0.006 0.005 NA

THALLIUM (TL) DIS mg/L 2 0 0.001 0.001 0.001 0.001 NA

THALLIUM (TL) TRC mg/L 2 0 0.001 0.001 0.001 0.001 NA

4/21/2020

UNITS 3&4 NORTH PLANT AREA DRAIN pH - LAB s.u. 13 13 7.4 8.7 7.93 7.9 8.0

 POND (NORTH POND) SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 13 13 1300 5240 3141 2960 4460

Sample Period:  May 1996 To April 2020 TDS (MEASURED AT 180 C) mg/L 13 13 962 4800 2679 2560 4040

TOTAL HARDNESS AS CACO3 mg/L 4 4 904 1760 1171 1140 1760

CALCIUM (CA) DIS mg/L 13 13 128 518 276 216 411

CALCIUM (CA) TRC mg/L 2 2 126 510 318 126 NA

MAGNESIUM (MG) DIS mg/L 13 13 54 199 124 119 178

MAGNESIUM (MG) TRC mg/L 2 2 68 199 134 68 NA

SODIUM (NA) DIS mg/L 13 13 51 588 323 313 509

SODIUM (NA) TRC mg/L 2 2 51 578 315 51 NA

POTASSIUM (K) DIS mg/L 10 10 8 32 19.1 18 25

POTASSIUM (K) TRC mg/L 2 2 8 33 20.5 8 NA

TOTAL ALKALINITY AS CACO3 mg/L 10 10 99 249 146 125 118

TOTAL ACIDITY AS CACO3 mg/L 1 0 <1 <1 <1 <1 NA

BICARBONATE (HCO3) mg/L 10 10 120 303 176 152 144

CARBONATE AS CO3 mg/L 10 2 <4 8 3.22 4 < 4

SULFATE (SO4) mg/L 13 13 477 3050 1551 1370 2700

CHLORIDE (CL) mg/L 13 13 71 439 153 112 147

FLUORIDE (F) mg/L 4 4 0.4 3.5 1.97 1.88 NA

BROMIDE (BR) mg/L 6 5 0.6 6 2.12 1 1.2

NITRATE + NITRITE AS N mg/L 2 2 0.18 0.38 0.28 0.18 NA

NITRITE (NO2-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.253 0.253 0.253 0.253 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 3&4 NORTH PLANT AREA DRAIN PHOSPHORUS (P) TOT mg/L 1 1 0.46 0.46 0.46 0.46 NA

 POND (NORTH POND) (Continued) ALUMINUM (AL) TOT mg/L 1 1 0.17 0.17 0.17 0.17 NA

Sample Period:  May 1996 To April 2020 ANTIMONY (SB) DIS mg/L 2 1 < 0.001 0.003 0.002 0.001 NA

ANTIMONY (SB) TOT mg/L 1 1 0.001 0.001 0.001 0.001 NA

ANTIMONY (SB) TRC mg/L 2 1 < 0.001 0.003 0.002 0.001 NA

ARSENIC (AS) DIS mg/L 2 2 0.004 0.031 0.018 0.004 NA

ARSENIC (AS) TOT mg/L 1 1 0.032 0.032 0.032 0.032 NA

ARSENIC (AS) TRC mg/L 2 2 0.006 0.028 0.017 0.006 NA

BARIUM (BA) DIS mg/L 2 2 0.08 0.33 0.205 0.08 NA

BARIUM (BA) TOT mg/L 1 1 0.16 0.16 0.16 0.16 NA

BARIUM (BA) TRC mg/L 2 2 0.08 0.39 0.235 0.08 NA

BERYLLIUM (BE) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BERYLLIUM (BE) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BERYLLIUM (BE) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BORON (B) DIS mg/L 12 12 0.4 2.1 1.07 1.1 2.1

BORON (B) TOT mg/L 1 1 0.7 0.7 0.7 0.7 NA

BORON (B) TRC mg/L 2 2 0.85 1.54 1.2 0.85 NA

CADMIUM (CD) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CADMIUM (CD) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CADMIUM (CD) TRC mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CHLORINE (CL) TOT mg/L 1 1 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 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

CHROMIUM (CR) TOT mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

CHROMIUM (CR) TRC mg/L 2 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

COBALT (CO) DIS mg/L 3 0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

COBALT (CO) TOT mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

COBALT (CO) TRC mg/L 2 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

COPPER (CU) TOT mg/L 1 1 0.009 0.009 0.009 0.009 NA

IRON (FE) DIS mg/L 3 2 <0.03 0.04 0.037 0.04 NA

IRON (FE) TOT mg/L 1 1 3.54 3.54 3.54 3.54 NA

IRON (FE) TRC mg/L 2 2 0.25 2 1.13 0.25 NA

LEAD (PB) DIS mg/L 2 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

LEAD (PB) TRC mg/L 2 1 < 0.001 0.001 0.001 0.001 NA

LITHIUM (LI) DIS mg/L 3 3 0.2 0.4 0.3 0.2 0.3

LITHIUM (LI) TRC mg/L 2 2 0.2 0.4 0.3 0.2 NA

MANGANESE (MN) DIS mg/L 4 4 0.067 0.181 0.139 0.17 0.080

MANGANESE (MN) TOT mg/L 1 1 0.112 0.112 0.112 0.112 NA

MANGANESE (MN) TRC mg/L 2 2 0.069 0.206 0.138 0.069 NA

MERCURY (HG) DIS mg/L 4 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TOT mg/L 1 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TRC mg/L 2 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MOLYBDENUM (MO) DIS mg/L 3 3 0.002 0.016 0.009 0.002 0.015

MOLYBDENUM (MO) TOT mg/L 1 1 0.005 0.005 0.005 0.005 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.003 0.016 0.01 0.003 NA

NICKEL (NI) TOT mg/L 1 1 0.01 0.01 0.01 0.01 NA

SELENIUM (SE) DIS mg/L 12 8 < 0.001 0.02 0.008 0.005 0.010

SELENIUM (SE) TOT mg/L 1 1 0.011 0.011 0.011 0.011 NA

SELENIUM (SE) TRC mg/L 2 1 < 0.001 0.011 0.006 0.001 NA

SILVER (AG) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

THALLIUM (TL) DIS mg/L 2 0 < 0.0005 < 0.0005 < 0.0005 < 0.0005 NA

THALLIUM (TL) TOT mg/L 1 0 < 0.0005 < 0.0005 < 0.0005 < 0.0005 NA

THALLIUM (TL) TRC mg/L 2 0 < 0.0005 < 0.0005 < 0.0005 < 0.0005 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 3&4 NORTH PLANT AREA DRAIN VANADIUM (V) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

 POND (NORTH POND) (Continued) ZINC (ZN) DIS mg/L 1 1 0.02 0.02 0.02 0.02 NA

Sample Period:  May 1996 To April 2020 ZINC (ZN) TOT mg/L 1 1 0.01 0.01 0.01 0.01 NA

BENZENE VPH mg/L 1 0 <0.5 <0.5 <0.5 <0.5 NA

ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250 NA

ETHYLBENZENE VPH mg/L 1 0 <0.5 <0.5 <0.5 <0.5 NA

TOTAL XYLENE VPH mg/L 1 0 <0.5 <0.5 <0.5 <0.5 NA

M-P XYLENE VPH mg/L 1 0 <0.5 <0.5 <0.5 <0.5 NA

O-XYLENE VPH mg/L 1 0 <0.5 <0.5 <0.5 <0.5 NA

METHYL ETHYL KETONE VOC mg/L 1 0 <0.01 <0.01 <0.01 <0.01 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 ug/L 1 0 <0.5 <0.5 <0.5 <0.5 NA

HEXACHLOROBENZENE ug/L 1 0 <10 <10 <10 <10 NA

DIESEL RANGE ORGANICS ug/L 1 1 0.38 0.38 0.38 0.38 NA

C9-C10 AROMATICS ug/L 1 0 <20 <20 <20 <20 NA

C9 TO C12 ALIPHATICS ug/L 1 1 <34 <34 <34 <34 NA

OIL & GREASE mg/L 1 0 <1 <1 <1 <1 NA

PURGEABLE HYDROCARBONS TOT mg/L 1 1 0.041 0.041 0.041 0.041 NA

TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 1 0.73 0.73 0.73 0.73 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 0.375 0.375 0.375 0.375 NA

CYANIDE (CN) TOT mg/L 1 1 0.006 0.006 0.006 0.006 NA

C5-C8 ALIPHATICS mg/L 1 1 0.024 0.024 0.024 0.024 NA

4/21/2020

UNITS 1-4 NORTH PLANT SEDIMENT POND pH - LAB s.u. 19 19 6.7 9.3 7.93 7.8 7.7

Sample Period:  June 1984 To April 2020 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 19 19 619 5130 1935 1320 749

TDS (MEASURED AT 180 C) mg/L 19 19 396 4780 1584 968 517

TOTAL SUSPENDED SOLIDS mg/L 1 1 59 59 59 59 NA

TOTAL HARDNESS AS CACO3 mg/L 12 12 283 2320 952 596 329

CALCIUM (CA) DIS mg/L 19 19 55 555 180 108 68

CALCIUM (CA) TRC mg/L 2 2 95 368 232 95 NA

MAGNESIUM (MG) DIS mg/L 19 19 25 226 82.1 52 39

MAGNESIUM (MG) TRC mg/L 2 2 39 144 91.5 39 NA

SODIUM (NA) DIS mg/L 19 19 12 615 181 112 25

SODIUM (NA) TRC mg/L 2 2 18 406 212 18 NA

POTASSIUM (K) DIS mg/L 17 17 5 37 16.7 10 5

POTASSIUM (K) TRC mg/L 2 2 7 23 15 7 NA

TOTAL ALKALINITY AS CACO3 mg/L 17 17 44 406 125 105 83

TOTAL ACIDITY AS CACO3 mg/L 2 0 <1 <4 <2.5 <1 NA

BICARBONATE (HCO3) mg/L 17 17 54 482 150 127 101

CARBONATE AS CO3 mg/L 10 3 < 4 12 4.33 4  < 4

SULFATE (SO4) mg/L 19 19 119 3140 931 554 241

CHLORIDE (CL) mg/L 19 19 29 162 81.4 72 48

FLUORIDE (F) mg/L 12 12 0.15 4.1 1.28 0.73 NA

BROMIDE (BR) mg/L 7 6 <0.5 2.4 1.05 0.5 < 0.5

TOTAL AMMONIA (NH3+NH4 AS N) mg/L 1 1 16.8 16.8 16.8 16.8 NA

NITROGEN, TOTAL (NO3 + NO2 + TKN) mg/L 1 1 21.7 21.7 21.7 21.7 NA

NITRATE + NITRITE AS N mg/L 10 8 <0.01 4.13 0.875 0.4 NA

NITRITE (NO2-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

ORTHOPHOSPHATE (PO4-P) mg/L 6 6 0.014 0.51 0.199 0.14 NA

PHOSPHORUS (P) TOT mg/L 2 2 0.14 10.3 5.22 0.14 NA

ALUMINUM (AL) DIS mg/L 6 2 <0.019 0.6 0.17 0.1 NA

ALUMINUM (AL) TOT mg/L 1 1 4.14 4.14 4.14 4.14 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1-4 NORTH PLANT SEDIMENT POND (Continued) ALUMINUM (AL) TRC mg/L 1 1 0.133 0.133 0.133 0.133 NA

Sample Period:  June 1984 To April 2020 ANTIMONY (SB) DIS mg/L 2 1 <0.001 0.002 0.002 0.001 NA

ANTIMONY (SB) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ANTIMONY (SB) TRC mg/L 2 1 <0.001 0.002 0.002 0.001 NA

ARSENIC (AS) DIS mg/L 3 3 0.002 0.021 0.01 0.006 NA

ARSENIC (AS) TOT mg/L 1 1 0.014 0.014 0.014 0.014 NA

ARSENIC (AS) TRC mg/L 3 3 0.006 0.022 0.011 0.006 NA

BARIUM (BA) DIS mg/L 2 2 0.2 0.24 0.22 0.2 NA

BARIUM (BA) TOT mg/L 1 1 0.39 0.39 0.39 0.39 NA

BARIUM (BA) TRC mg/L 2 2 0.26 0.27 0.265 0.26 NA

BERYLLIUM (BE) DIS mg/L 3 0 < 0.001 <0.002 < 0.001 0.001 NA

BERYLLIUM (BE) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BERYLLIUM (BE) TRC mg/L 3 0 < 0.001 <0.002 < 0.001 < 0.001 NA

BORON (B) DIS mg/L 18 18 0.2 1.4 0.686 0.6 0.5

BORON (B) TOT mg/L 1 1 0.96 0.96 0.96 0.96 NA

BORON (B) TRC mg/L 3 3 0.53 1.03 0.833 0.94 NA

CADMIUM (CD) DIS mg/L 8 2 < 0.001 0.005 0.002 < 0.001 NA

CADMIUM (CD) TOT mg/L 1 1 0.001 0.001 0.001 0.001 NA

CADMIUM (CD) TRC mg/L 3 1 < 0.001 0.001 0.001 0.001 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 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) TOT mg/L 1 1 0.012 0.012 0.012 0.012 NA

CHROMIUM (CR) TRC mg/L 2 0 < 0.005 < 0.005 <0.003 < 0.005 NA

COBALT (CO) DIS mg/L 3 0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

COBALT (CO) TOT mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

COBALT (CO) TRC mg/L 2 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

COPPER (CU) DIS mg/L 6 3 0.002 0.14 0.059 0.02 NA

COPPER (CU) TOT mg/L 1 1 0.017 0.017 0.017 0.017 NA

COPPER (CU) TRC mg/L 1 1 0.003 0.003 0.003 0.003 NA

IRON (FE) DIS mg/L 11 7 <0.02 0.14 0.064 0.04 NA

IRON (FE) TOT mg/L 1 1 5.82 5.82 5.82 5.82 NA

IRON (FE) TRC mg/L 3 3 0.45 3.53 1.58 0.77 NA

LEAD (PB) DIS mg/L 8 0 < 0.001 <0.02 <0.009 <0.01 NA

LEAD (PB) TRC mg/L 3 1 < 0.001 0.004 0.002 0.001 NA

LITHIUM (LI) DIS mg/L 3 3 0.2 0.2 0.2 0.2 0.11

LITHIUM (LI) TRC mg/L 2 2 0.1 0.3 0.2 0.1 NA

MANGANESE (MN) DIS mg/L 12 12 0.003 0.14 0.063 0.056 0.003

MANGANESE (MN) TOT mg/L 1 1 0.868 0.868 0.868 0.868 NA

MANGANESE (MN) TRC mg/L 3 3 0.059 0.121 0.097 0.111 NA

MERCURY (HG) DIS mg/L 7 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TOT mg/L 1 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TRC mg/L 3 1 < 0.0001 0.0001 0.0001 0.0001 NA

MOLYBDENUM (MO) DIS mg/L 3 3 0.002 0.009 0.006 0.003 0.002

MOLYBDENUM (MO) TOT mg/L 1 1 0.006 0.006 0.006 0.006 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.003 0.009 0.006 0.003 NA

NICKEL (NI) DIS mg/L 6 1 <0.004 0.05 0.022 0.02 NA

NICKEL (NI) TOT mg/L 1 1 0.01 0.01 0.01 0.01 NA

NICKEL (NI) TRC mg/L 1 1 0.005 0.005 0.005 0.005 NA

SELENIUM (SE) DIS mg/L 18 4 <0.001 0.02 0.006 0.005 < 0.005

SELENIUM (SE) TOT mg/L 1 1 0.001 0.001 0.001 0.001 NA

SELENIUM (SE) TRC mg/L 3 1 <0.001 0.008 0.003 0.001 NA

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

STRONTIUM (SR) DIS mg/L 1 1 1.29 1.29 1.29 1.29 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1-4 NORTH PLANT SEDIMENT POND (Continued) STRONTIUM (SR) TRC mg/L 1 1 1.3 1.3 1.3 1.3 NA

Sample Period:  June 1984 To April 2020 THALLIUM (TL) DIS mg/L 3 0 < 0.0005 < 0.0005 < 0.0005 < 0.0005 NA

THALLIUM (TL) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) TRC mg/L 3 0 < 0.0005 < 0.0005 < 0.0005 < 0.0005 NA

VANADIUM (V) DIS mg/L 6 2 <0.01 0.1 0.07 0.09 NA

VANADIUM (V) TOT mg/L 1 1 0.01 0.01 0.01 0.01 NA

VANADIUM (V) TRC mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

ZINC (ZN) DIS mg/L 9 8 <0.008 0.97 0.285 0.13 NA

ZINC (ZN) TOT mg/L 1 1 0.16 0.16 0.16 0.16 NA

ZINC (ZN) TRC mg/L 1 1 0.011 0.011 0.011 0.011 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 0.51 0.51 0.51 0.51 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 2 0 <1 <5 <3 <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 1.4 1.4 1.4 1.4 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 0.493 0.493 0.493 0.493 NA

5/14/2018

UNITS 1-4 SEDIMENT RETENTION POND pH - LAB s.u. 14 14 5.1 9.3 7.95 8.2 9.3 

Sample Period:  February 1985 To May 2018 SC (UMHOS/CM AT 25 C) (LAB) umhos/cm 14 14 1980 14800 6861 3690 2240 

TDS (MEASURED AT 180 C) mg/L 14 14 1620 19900 7541 3850 1890 

TOTAL HARDNESS AS CACO3 mg/L 7 7 1080 12400 5131 2770 NA

CALCIUM (CA) DIS mg/L 14 14 178 1030 417 320 178 

CALCIUM (CA) TRC mg/L 1 1 177 177 177 177 177 

MAGNESIUM (MG) DIS mg/L 14 14 75 2700 823 405 150 

MAGNESIUM (MG) TRC mg/L 1 1 152 152 152 152 152 

SODIUM (NA) DIS mg/L 14 14 110 1560 514 294 150 

SODIUM (NA) TRC mg/L 1 1 156 156 156 156 156 

POTASSIUM (K) DIS mg/L 11 11 7 55 27.3 20 7 

POTASSIUM (K) TRC mg/L 1 1 8 8 8 8 8 

TOTAL ALKALINITY AS CACO3 mg/L 11 11 11 258 134 147 81 

TOTAL ACIDITY AS CACO3 mg/L 2 1 <1 1 0.5 0 NA

BICARBONATE (HCO3) mg/L 11 11 14 314 151 132 40 

CARBONATE AS CO3 mg/L 10 5 <4 41 8.9 4 29 

SULFATE (SO4) mg/L 14 14 993 12800 4860 2350 1210 

CHLORIDE (CL) mg/L 14 14 41 2050 287 103 95 

FLUORIDE (F) mg/L 5 5 0.8 4.51 2.25 2.1 0.8 

BROMIDE (BR) mg/L 5 5 4.2 47 20 9.2 4.2 

NITRATE + NITRITE AS N mg/L 5 3 <0.01 3.3 1.48 1.16 NA

NITRITE (NO2-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

ORTHOPHOSPHATE (PO4-P) mg/L 3 2 <0.02 0.05 0.031 0.022 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1-4 SEDIMENT RETENTION POND (Continued) PHOSPHORUS (P) TOT mg/L 1 1 0.09 0.09 0.09 0.09 NA

Sample Period:  February 1985 To May 2018 ALUMINUM (AL) DIS mg/L 2 2 0.1 0.22 0.16 0.1 NA

ALUMINUM (AL) TOT mg/L 1 1 0.12 0.12 0.12 0.12 NA

ANTIMONY (SB) DIS mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

ANTIMONY (SB) TOT mg/L 1 1 0.002 0.002 0.002 0.002 NA

ANTIMONY (SB) TRC mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

ARSENIC (AS) DIS mg/L 1 1 0.001 0.001 0.001 0.001 0.001 

ARSENIC (AS) TOT mg/L 1 1 0.006 0.006 0.006 0.006 NA

ARSENIC (AS) TRC mg/L 1 1 0.001 0.001 0.001 0.001 0.001 

BARIUM (BA) DIS mg/L 1 1 0.06 0.06 0.06 0.06 0.06 

BARIUM (BA) TOT mg/L 1 1 0.09 0.09 0.09 0.09 NA

BARIUM (BA) TRC mg/L 1 1 0.06 0.06 0.06 0.06 0.06 

BERYLLIUM (BE) DIS mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

BERYLLIUM (BE) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

BERYLLIUM (BE) TRC mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

BORON (B) DIS mg/L 13 13 1.4 67 18.2 5.76 2.92 

BORON (B) TOT mg/L 1 1 27.9 27.9 27.9 27.9 NA

BORON (B) TRC mg/L 1 1 3.07 3.07 3.07 3.07 3.07 

CADMIUM (CD) DIS mg/L 3 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

CADMIUM (CD) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 NA

CADMIUM (CD) TRC mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

CHLORINE (CL) TOT mg/L 1 0 < 0.001 < 0.001 < 0.001 < 0.001 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 1 0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

CHROMIUM (CR) TOT mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

CHROMIUM (CR) TRC mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

COBALT (CO) DIS mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

COBALT (CO) TOT mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 NA

COBALT (CO) TRC mg/L 1 0 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

COPPER (CU) DIS mg/L 2 1 <0.01 0.2 0.105 0.01 NA

COPPER (CU) TOT mg/L 1 1 0.007 0.007 0.007 0.007 NA

IRON (FE) DIS mg/L 4 1 <0.02 1.2 0.32 0.03 < 0.02 

IRON (FE) TOT mg/L 1 0 <0.08 <0.08 <0.08 <0.08 NA

IRON (FE) TRC mg/L 1 1 0.07 0.07 0.07 0.07 0.07 

LEAD (PB) DIS mg/L 3 1 <0.001 0.06 0.024 0.01 < 0.001 

LEAD (PB) TRC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

LITHIUM (LI) DIS mg/L 1 1 0.2 0.2 0.2 0.2 0.2 

LITHIUM (LI) TRC mg/L 1 1 0.2 0.2 0.2 0.2 0.2 

MANGANESE (MN) DIS mg/L 4 3 <0.007 35.2 9.61 0.71 0.007 

MANGANESE (MN) TOT mg/L 1 1 3.32 3.32 3.32 3.32 NA

MANGANESE (MN) TRC mg/L 1 1 0.044 0.044 0.044 0.044 0.044 

MERCURY (HG) DIS mg/L 5 0 < 0.0001 <0.001 <0.001 <0.001 < 0.0001 

MERCURY (HG) TOT mg/L 1 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 NA

MERCURY (HG) TRC mg/L 1 0 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

MOLYBDENUM (MO) DIS mg/L 1 1 0.062 0.062 0.062 0.062 0.062 

MOLYBDENUM (MO) TOT mg/L 1 1 0.019 0.019 0.019 0.019 NA

MOLYBDENUM (MO) TRC mg/L 1 1 0.075 0.075 0.075 0.075 0.075 

NICKEL (NI) DIS mg/L 1 1 0.05 0.05 0.05 0.05 NA

NICKEL (NI) TOT mg/L 1 1 0.051 0.051 0.051 0.051 NA

SELENIUM (SE) DIS mg/L 12 9 <0.001 0.125 0.021 0.009 < 0.001 

SELENIUM (SE) TOT mg/L 1 1 0.01 0.01 0.01 0.01 NA

SELENIUM (SE) TRC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 < 0.001 

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

H:\PROJECTS\TALEN\10004 Annual Rpt\2021\Tables\Table 2-2_PlantSiteProcessPondChemicalProfile2021.xlsx

Hydrometrics, Inc. Page 26 of 27
Table 2-2

3/30/2022



NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

PLANT SITE UNITS 1 THROUGH 4 PROCESS POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 2

UNITS 1-4 SEDIMENT RETENTION POND (Continued) THALLIUM (TL) DIS mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

Sample Period:  February 1985 To May 2018 THALLIUM (TL) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) TRC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 < 0.0005 

VANADIUM (V) DIS mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

VANADIUM (V) TOT mg/L 1 0 <0.1 <0.01 <0.01 <0.01 NA

ZINC (ZN) DIS mg/L 3 3 0.02 0.23 0.14 0.17 NA

ZINC (ZN) TOT mg/L 1 1 0.06 0.06 0.06 0.06 NA

1,1-DICHLOROETHENE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

1,2-DICHLOROETHANE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

BENZENE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

BENZENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

CARBON TETRACHLORIDE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

CHLOROBENZENE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

CHLOROFORM mg/L 1 0 <0.1 <0.1 <0.1 <0.1 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 mg/L 1 0 <2 <2 <2 <2 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

TETRACHLOROETHENE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

TOLUENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TRICHLOROETHENE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

VINYL CHLORIDE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

1,4-DICHLOROBENZENE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

2,4,5-TRICHLOROPHENOL mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

2,4,6-TRICHLOROPHENOL mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

2,4-DICHLOROPHENOL mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

CRESOLS (M,P) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

TOTAL CRESOLS mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

CRESOLS (O) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

HEXACHLOROBENZENE mg/L 2 0 <0.05 <0.05 <0.05 <0.05 NA

HEXACHLOROBUTADIENE mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

HEXACHLOROETHANE mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

NITROBENZENE mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

PENTACHLOROPHENOL mg/L 1 0 <0.25 <0.25 <0.25 <0.25 NA

PYRIDINE mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

EXTRACTABLE HYDROCARBONS mg/L 1 1 74 74 74 74 NA

DIESEL RANGE ORGANICS AS DIESEL mg/L 1 1 25 25 25 25 NA

DIESEL RANGE ORGANICS mg/L 1 1 0.67 0.67 0.67 0.67 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 1.3 1.3 1.3 1.3 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 0.686 0.686 0.686 0.686 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
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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: November 1976 - October 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

CALCIUM (CA) DIS mg/L 20 20 200 602 483 498 458

MAGNESIUM (MG) DIS mg/L 20 20 261 2730 2117 2210 2690

SODIUM (NA) DIS mg/L 20 20 24 425 300 316 403

POTASSIUM (K) DIS mg/L 18 18 5 327 33 15 15

TOTAL ALKALINITY AS CACO3 mg/L 19 19 3 143 71.8 69 5

TOTAL ACIDITY AS CACO3 mg/L 8 8 4 343 42.9 NA N/A

BICARBONATE (HCO3) mg/L 20 20 3 354 92.1 79 6

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

4/20/2020

UNITS 1&2 STAGE II FLYASH PH s.u. 5 5 4.4 7.8 5.6 4.9 4.4

EVAPORATION POND SC (UMHOS/CM AT 25 C) mg/L 5 5 28100 32800 28900 28400 32800

CLEARWELL - NEW TDS (MEASURED AT 180 C) umhos/cm 4 4 35600 60300 43325 44000 60300

Formerly 1&2 STAGE II FLYASH TOTAL HARDNESS AS CACO3 180
o
 C 3 3 28200 37300 30800 28200 37300

EVAPORATION POND - CELL B CALCIUM (CA) DIS mg/L 5 5 403 578 488 453 403

Sample Period: July 2012 to April 2020 CALCIUM (CA) TRC mg/L 2 2 443 448 446 443 NA

MAGNESIUM (MG) DIS mg/L 5 5 6500 8820 7295 7410 8820

MAGNESIUM (MG) TRC mg/L 2 2 7730 8150 7940 7730 NA

SODIUM (NA) DIS mg/L 5 5 1650 2420 1908 1860 2420

SODIUM (NA) TRC mg/L 2 2 1900 1920 1910 1900 NA

POTASSIUM (K) DIS mg/L 5 5 72 107 84.5 77 91

POTASSIUM (K) TRC mg/L 2 2 84 106 95 84 NA

TOTAL ALKALINITY AS CACO3 mg/L 5 2 <4 177 48.5 4 < 4

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3
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NO. OF NO. ABV DATE AND ANALYSES OF  

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

UNITS 1&2 STAGE II FLYASH BICARBONATE (HCO3) mg/L 5 3 <4 216 59.3 5 < 4

EVAPORATION POND CARBONATE AS CO3 mg/L 5 0 <4 <4 <4 <4 < 4

CLEARWELL - NEW (Continued) SULFATE (SO4) mg/L 5 5 32200 41100 33675 32700 41100

Formerly 1&2 STAGE II FLYASH CHLORIDE (CL) mg/L 5 5 638 964 741 709 964

EVAPORATION POND - CELL B FLUORIDE (F) mg/L 3 3 0.4 1.5 1 1.1 NA

Sample Period: July 2012 to April 2020 BROMIDE (BR) mg/L 5 5 218 582 402 395 582

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) DIS mg/L 2 1 <0.005 <0.01 <0.008 <0.005 NA

ANTIMONY (SB) TOT mg/L 1 1 0.008 0.008 0.008 0.008 NA

ANTIMONY (SB) TRC mg/L 2 1 <0.007 <0.01 <0.009 <0.007 NA

ARSENIC (AS) DIS mg/L 2 1 <0.005 0.008 0.007 0.005 NA

ARSENIC (AS) TOT mg/L 1 1 0.004 0.004 0.004 0.004 NA

ARSENIC (AS) TRC mg/L 2 1 0.004 0.008 0.006 0.004 NA

BARIUM (BA) DIS mg/L 2 2 0.09 0.1 0.095 0.09 NA

BARIUM (BA) TOT mg/L 1 1 0.09 0.09 0.09 0.09 NA

BARIUM (BA) TRC mg/L 2 2 0.09 0.09 0.09 0.09 NA

BERYLLIUM (BE) DIS mg/L 2 2 0.012 0.017 0.015 0.012 NA

BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 2 2 0.014 0.017 0.016 0.014 NA

BORON (B) DIS mg/L 4 4 103 167 126 108 156

BORON (B) TOT mg/L 1 1 149 149 149 149 NA

BORON (B) TRC mg/L 2 2 108 112 110 108 NA

CADMIUM (CD) DIS mg/L 2 2 0.055 0.056 0.056 0.055 NA

CADMIUM (CD) TOT mg/L 1 1 0.039 0.039 0.039 0.039 NA

CADMIUM (CD) TRC mg/L 2 2 0.053 0.06 0.057 0.053 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 1 <0.005 0.025 0.015 0.005 NA

CHROMIUM (CR) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) TRC mg/L 2 2 0.01 0.023 0.017 0.01 NA

COBALT (CO) DIS mg/L 3 3 0.485 0.617 0.507 0.485 0.617

COBALT (CO) TOT mg/L 1 1 0.386 0.386 0.386 0.386 NA

COBALT (CO) TRC mg/L 2 2 0.506 0.53 0.518 0.506 NA

COPPER (CU) TOT mg/L 1 1 0.099 0.099 0.099 0.099 NA

IRON (FE) DIS mg/L 2 2 4.26 5.57 4.92 4.26 NA

IRON (FE) TOT mg/L 1 0 <0.2 <0.2 <0.2 <0.2 NA

IRON (FE) TRC mg/L 2 2 4.7 5.87 5.29 4.7 NA

LEAD (PB) DIS mg/L 2 2 0.002 0.004 0.003 0.002 NA

LEAD (PB) TRC mg/L 2 1 <0.002 0.006 0.004 0.002 NA

LITHIUM (LI) DIS mg/L 3 3 5.1 7.4 5.3 5.1 7.4

LITHIUM (LI) TRC mg/L 2 2 5.6 6.1 5.85 5.6 NA

MANGANESE (MN) DIS mg/L 3 3 119 154 132 119 154

MANGANESE (MN) TOT mg/L 1 1 101 101 101 101 NA

MANGANESE (MN) TRC mg/L 2 2 133 151 142 133 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

UNITS 1&2 STAGE II FLYASH MERCURY (HG) DIS mg/L 2 2 0.0002 0.0002 0.0002 0.0002 NA

EVAPORATION POND MERCURY (HG) TOT mg/L 1 0 <0.0001 <0.0001 <0.0001 <0.0001 NA

CLEARWELL - NEW (Continued) MERCURY (HG) TRC mg/L 2 2 0.0002 0.0002 0.0002 0.0002 NA

Formerly 1&2 STAGE II FLYASH MOLYBDENUM (MO) DIS mg/L 2 2 0.053 0.062 0.058 0.053 NA

EVAPORATION POND - CELL B MOLYBDENUM (MO) TOT mg/L 1 1 0.124 0.124 0.124 0.124 NA

Sample Period: July 2012 to April 2020 MOLYBDENUM (MO) TRC mg/L 2 2 0.059 0.062 0.061 0.059 NA

NICKEL (NI) TOT mg/L 1 1 1.08 1.08 1.08 1.08 NA

SELENIUM (SE) DIS mg/L 4 4 0.251 0.47 0.34 0.3 0.47

SELENIUM (SE) TOT mg/L 1 1 0.314 0.314 0.314 0.314 NA

SELENIUM (SE) TRC mg/L 2 2 0.255 0.34 0.298 0.255 NA

SILVER (AG) TOT mg/L 1 0 <0.002 <0.002 <0.002 <0.002 NA

THALLIUM (TL) DIS mg/L 2 1 <0.001 <0.002 <0.002 <0.001 NA

THALLIUM (TL) TOT mg/L 1 1 0.002 0.002 0.002 0.002 NA

THALLIUM (TL) TRC mg/L 2 1 <0.001 <0.001 <0.001 <0.001 NA

VANADIUM (V) TOT mg/L 1 0 <0.04 <0.04 <0.04 <0.04 NA

ZINC (ZN) TOT mg/L 1 1 0.69 0.69 0.69 0.69 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 0.39 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 1 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

Radium 226 Precison (pci/L) TOT mg/L 2 2 0.1 0.12 0.11 0.1 NA

Radium 226 MDC (pci/L) TOT mg/L 2 2 0.15 0.2 0.175 0.15 NA

Radium 228 Precison (pci/L) TOT mg/L 2 2 0.9 1 0.95 0.9 NA

Radium 226 (pCi/L) TOT mg/L 2 2 0.1 0.22 0.16 0.1 NA

Radium 228 MDC (pci/L) TOT mg/L 2 2 1.5 1.7 1.6 1.5 NA

Radium 228 (pCi/L) TOT mg/L 2 2 -0.2 0.59 0.195 0.59 NA

Radium 226 + Radium 228 TOT mg/L 1 1 0.8 0.8 0.8 0.8 NA

Radium 226 + Radium 228 Precision TOT mg/L 1 1 1.1 1.1 1.1 1.1 NA

Radium 226 + Radium 228 MDC TOT mg/L 1 1 1.7 1.7 1.7 1.7 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
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NO. OF NO. ABV DATE AND ANALYSES OF  

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

5/14/2018

UNITS 1&2 STAGE II FLYASH PH s.u. 14 14 4.4 8.2 6.31 6.1 6.1 

EVAPORATION POND SC (UMHOS/CM AT 25 C) mg/L 12 12 11700 33400 20817 19600 29600 

CLEARWELL - OLD TDS (MEASURED AT 180 C) umhos/cm 14 14 18000 48200 30114 29100 44900 

Sample Period: May 1996 to May 2018 TOTAL HARDNESS AS CACO3 180
o
 C 3 3 15100 40000 23533 15500 NA

CALCIUM (CA) DIS mg/L 14 14 196 507 416 416 388 

CALCIUM (CA) TOT mg/L 2 2 335 340 338 335 NA

CALCIUM (CA) TRC mg/L 2 2 325 404 365 325 404 

MAGNESIUM (MG) DIS mg/L 14 14 2380 9500 4853 4350 6930 

MAGNESIUM (MG) TOT mg/L 2 2 4360 4570 4465 4360 NA

MAGNESIUM (MG) TRC mg/L 2 2 7080 9800 8440 7080 7080 

SODIUM (NA) DIS mg/L 14 14 766 2650 1441 1270 1860 

SODIUM (NA) TOT mg/L 2 2 1230 1290 1260 1230 NA

SODIUM (NA) TRC mg/L 2 2 1840 2630 2235 1840 1840 

POTASSIUM (K) DIS mg/L 11 11 49 108 69.7 65 77 

POTASSIUM (K) TOT mg/L 2 2 58.5 68 63.3 58.5 NA

POTASSIUM (K) TRC mg/L 2 2 76 102 89 76 76 

TOTAL ALKALINITY AS CACO3 mg/L 11 9 <4 410 69 45 45 

TOTAL ACIDITY AS CACO3 mg/L 1 1 125 125 125 125 NA

BICARBONATE (HCO3) mg/L 11 9 <4 500 84.1 54 54 

CARBONATE AS CO3 mg/L 11 0 <1 <4 <2.36 <1 < 4 

SULFATE (SO4) mg/L 14 14 11300 42100 21136 19600 31900 

CHLORIDE (CL) mg/L 14 14 238 1100 496 444 784 

FLUORIDE (F) mg/L 5 5 1.14 2 1.43 1.4 2.0 

BROMIDE (BR) mg/L 7 5 <5 606 214 145 417 

NITRATE + NITRITE AS N mg/L 1 1 12.9 12.9 12.9 12.9 NA

NITRITE (NO2-N) mg/L 1 0 <0.05 <0.05 <0.05 <0.05 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.05 0.05 0.05 0.05 NA

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

ALUMINUM (AL) DIS mg/L 2 2 1.06 4.27 2.67 1.06 NA

ALUMINUM (AL) TOT mg/L 3 3 1.25 12.4 6.02 4.41 NA

ANTIMONY (SB) DIS mg/L 4 3 <0.005 0.01 0.008 0.006 < 0.01 

ANTIMONY (SB) TOT mg/L 3 2 <0.006 0.05 0.021 0.006 NA

ANTIMONY (SB) TRC mg/L 2 1 <0.008 0.01 0.009 0.008 < 0.01 

ARSENIC (AS) DIS mg/L 4 3 <0.003 0.005 0.004 0.003 < 0.005 

ARSENIC (AS) TOT mg/L 3 2 <0.003 0.005 0.004 0.004 NA

ARSENIC (AS) TRC mg/L 2 2 0.005 0.005 0.005 0.005 0.005 

BARIUM (BA) DIS mg/L 4 2 <0.05 0.066 0.056 0.05 < 0.05 

BARIUM (BA) TOT mg/L 3 3 0.068 0.1 0.082 0.077 NA

BARIUM (BA) TRC mg/L 2 0 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

BERYLLIUM (BE) DIS mg/L 2 1 <0.003 0.007 0.005 0.003 < 0.003 

BERYLLIUM (BE) TOT mg/L 1 1 0.007 0.007 0.007 0.007 NA

BERYLLIUM (BE) TRC mg/L 2 2 0.007 0.007 0.007 0.007 0.007 

BORON (B) DIS mg/L 13 13 58.1 198 116 111 136 

BORON (B) TOT mg/L 3 3 92.7 116 107 113 NA

BORON (B) TRC mg/L 2 2 135 188 162 135 135 

CADMIUM (CD) DIS mg/L 4 4 0.032 0.07 0.046 0.032 0.050 

H:\PROJECTS\TALEN\10004 Annual Rpt\2021\Tables\Table 2-3_Units1&2ProcessPondChemicalProfile2021.xlsx

Hydrometrics, Inc. Page 4 of 13
Table 2-3

3/30/2022



NO. OF NO. ABV DATE AND ANALYSES OF  

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

UNITS 1&2 STAGE II FLYASH CADMIUM (CD) TOT mg/L 3 3 0.017 0.033 0.027 0.032 NA

EVAPORATION POND CADMIUM (CD) TRC mg/L 2 2 0.053 0.072 0.063 0.053 0.053 

CLEARWELL - OLD (Continued) CHLORINE (CL) mg/L 2 0 <0.1 <0.1 <0.1 <0.1 NA

Sample Period: May 1996 to May 2018 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 4 3 <0.005 0.01 0.008 0.007 < 0.005 

CHROMIUM (CR) TOT mg/L 3 2 <0.01 0.011 0.01 0.01 NA

CHROMIUM (CR) TRC mg/L 2 2 0.01 0.01 0.01 0.01 0.010 

COBALT (CO) DIS mg/L 2 2 0.446 0.564 0.505 0.446 0.446 

COBALT (CO) TOT mg/L 1 1 0.13 0.13 0.13 0.13 NA

COBALT (CO) TRC mg/L 2 2 0.468 0.63 0.549 0.468 0.468 

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 4 2 <0.05 0.16 0.083 0.05 0.07 

IRON (FE) TOT mg/L 3 2 <0.06 0.1 0.073 0.06 NA

IRON (FE) TRC mg/L 2 2 0.33 0.4 0.365 0.33 0.33 

LEAD (PB) DIS mg/L 4 3 <0.001 0.006 0.004 0.001 < 0.001 

LEAD (PB) TOT mg/L 2 2 0.008 0.009 0.008 0.008 NA

LEAD (PB) TRC mg/L 2 2 0.002 0.006 0.004 0.002 0.006 

LITHIUM (LI) DIS mg/L 2 2 5 7.8 6.4 5 5.0 

LITHIUM (LI) TRC mg/L 2 2 5.1 7.6 6.35 5.1 5.1 

MANGANESE (MN) DIS mg/L 4 4 72.9 132 98.1 73.5 114 

MANGANESE (MN) TOT mg/L 3 3 35.5 75.9 60.7 70.8 NA

MANGANESE (MN) TRC mg/L 2 2 112 155 134 112 112 

MERCURY (HG) DIS mg/L 6 2 <0.0001 0.001 0.0005 0.0005 0.0002 

MERCURY (HG) TOT mg/L 3 0 <0.0001 <0.0001 <0.0001 <0.0001 NA

MERCURY (HG) TRC mg/L 2 2 0.0002 0.0002 0.0002 0.0002 0.0002 

MOLYBDENUM (MO) DIS mg/L 4 4 0.1 0.171 0.13 0.1 0.148 

MOLYBDENUM (MO) TOT mg/L 3 3 0.1 0.121 0.11 0.11 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.19 0.197 0.194 0.19 0.197 

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 13 13 0.086 0.505 0.221 0.157 0.337 

SELENIUM (SE) TOT mg/L 3 3 0.085 0.16 0.13 0.146 NA

SELENIUM (SE) TRC mg/L 2 2 0.417 0.546 0.482 0.417 0.417 

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

THALLIUM (TL) DIS mg/L 2 2 0.005 0.006 0.006 0.005 0.005 

THALLIUM (TL) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

THALLIUM (TL) TRC mg/L 2 2 0.007 0.009 0.008 0.007 0.009 

VANADIUM (V) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

ZINC (ZN) DIS mg/L 2 2 0.69 0.78 0.735 0.69 NA

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

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

ETHYLBENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLBENZENE VPH 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

UNITS 1&2 STAGE II FLYASH TOTAL XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

EVAPORATION POND TOTAL XYLENE VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

CLEARWELL - OLD (Continued) M-P XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

Sample Period: May 1996 to May 2018 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

4/20/2020

EVAPORATION POND PH s.u. 10 10 4.2 7 5.37 5.1 4.2

CELL E SC (UMHOS/CM AT 25 C) mg/L 8 8 28000 36800 32014 32000 29800

Sample Period: June 2002 to April 2020 TDS (MEASURED AT 180 C) umhos/cm 10 10 38800 63200 48911 49700 52000

TOTAL HARDNESS AS CACO3 180
o
 C 4 4 31500 36700 33867 33400 32800

CALCIUM (CA) DIS mg/L 10 10 336 518 427 428 420

CALCIUM (CA) TOT mg/L 2 2 326 428 377 326 NA

CALCIUM (CA) TRC mg/L 2 2 428 437 433 428 NA

MAGNESIUM (MG) DIS mg/L 10 10 5990 9670 7758 7850 7720

MAGNESIUM (MG) TOT mg/L 2 2 6520 6520 6520 6520 NA

MAGNESIUM (MG) TRC mg/L 2 2 8240 10500 9370 8240 NA

SODIUM (NA) DIS mg/L 10 10 1800 2470 2096 2100 1970

 SODIUM (NA) TOT mg/L 2 2 1770 1820 1795 1770 NA

SODIUM (NA) TRC mg/L 2 2 2100 2410 2255 2100 NA

POTASSIUM (K) DIS mg/L 10 10 81 106 91.5 89 82

POTASSIUM (K) TOT mg/L 2 2 87 88.8 87.9 87 NA

POTASSIUM (K) TRC mg/L 2 2 88 99 93.5 88 NA

TOTAL ALKALINITY AS CACO3 mg/L 10 5 <1 47 8.11 4 < 4

TOTAL ACIDITY AS CACO3 mg/L 1 1 333 333 333 333 NA

BICARBONATE (HCO3) mg/L 10 5 <1 58 9.78 4 < 4

CARBONATE AS CO3 mg/L 10 0 <1 <4 <3 <4 < 4

SULFATE (SO4) mg/L 10 10 28800 42800 35211 36800 37200

CHLORIDE (CL) mg/L 10 10 636 1020 778 808 734

FLUORIDE (F) mg/L 5 5 0.3 1.57 1.12 1.3 NA

BROMIDE (BR) mg/L 7 6 <50 576 386 307 537
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NO. OF NO. ABV DATE AND ANALYSES OF  

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

EVAPORATION POND NITRATE + NITRITE AS N mg/L 1 1 22.5 22.5 22.5 22.5 NA

CELL E (Continued) NITRITE (NO2-N) mg/L 1 1 0.6 0.6 0.6 0.6 NA

Sample Period: June 2002 to April 2020 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 4 3 <0.005 0.02 0.011 0.008 NA

ANTIMONY (SB) TOT mg/L 3 3 0.006 0.009 0.008 0.008 NA

ANTIMONY (SB) TRC mg/L 2 2 0.004 0.01 0.007 0.004 NA

ARSENIC (AS) DIS mg/L 4 2 <0.004 0.01 0.007 0.006 NA

ARSENIC (AS) TOT mg/L 3 3 0.005 0.006 0.005 0.005 NA

ARSENIC (AS) TRC mg/L 2 1 <0.006 0.008 0.007 0.006 NA

BARIUM (BA) DIS mg/L 4 4 0.08 0.091 0.083 0.08 NA

BARIUM (BA) TOT mg/L 3 3 0.107 0.131 0.123 0.13 NA

BARIUM (BA) TRC mg/L 2 2 0.06 0.11 0.085 0.06 NA

BERYLLIUM (BE) DIS mg/L 2 2 0.01 0.013 0.012 0.01 NA

BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 2 2 0.01 0.013 0.012 0.01 NA

BORON (B) DIS mg/L 9 9 120 230 167 166 125

BORON (B) TOT mg/L 3 3 157 166 162 164 NA

BORON (B) TRC mg/L 2 2 119 130 125 119 NA

CADMIUM (CD) DIS mg/L 4 4 0.047 0.065 0.055 0.05 NA

CADMIUM (CD) TOT mg/L 3 3 0.048 0.066 0.055 0.052 NA

CADMIUM (CD) TRC mg/L 2 2 0.055 0.061 0.058 0.055 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 4 3 <0.005 0.017 0.012 0.011 NA

CHROMIUM (CR) TOT mg/L 3 3 0.016 0.018 0.017 0.016 NA

CHROMIUM (CR) TRC mg/L 2 1 <0.005 0.023 0.014 0.005 NA

COBALT (CO) DIS mg/L 3 3 0.484 0.665 0.574 0.484 0.665

COBALT (CO) TOT mg/L 1 1 0.547 0.547 0.547 0.547 NA

COBALT (CO) TRC mg/L 2 2 0.506 0.646 0.576 0.506 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 4 3 <0.05 2.85 1.44 0.17 NA

IRON (FE) TOT mg/L 3 3 0.09 0.7 0.363 0.3 NA

IRON (FE) TRC mg/L 2 2 3.7 4.52 4.11 3.7 NA

LEAD (PB) DIS mg/L 4 3 <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

LEAD (PB) TRC mg/L 2 2 0.003 0.004 0.004 0.003 NA

LITHIUM (LI) DIS mg/L 3 3 6.1 6.7 6.25 6.1 6.7

LITHIUM (LI) TRC mg/L 2 2 6.3 7.7 7 6.3 NA

MANGANESE (MN) DIS mg/L 5 5 109 179 132 109 153

MANGANESE (MN) TOT mg/L 3 3 109 123 114 110 NA

MANGANESE (MN) TRC mg/L 2 2 142 190 166 142 NA

MERCURY (HG) DIS mg/L 6 2 <0.00005 0.0002 0.0001 0.0001 NA

MERCURY (HG) TOT mg/L 3 0 <0.00005 <0.0001 <0.00005 <0.00005 NA

MERCURY (HG) TRC mg/L 2 2 0.0002 0.0002 0.0002 0.0002 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

EVAPORATION POND MOLYBDENUM (MO) DIS mg/L 4 4 0.018 0.17 0.099 0.059 NA

CELL E (Continued) MOLYBDENUM (MO) TOT mg/L 3 3 0.15 0.17 0.16 0.159 NA

Sample Period: June 2002 to April 2020 MOLYBDENUM (MO) TRC mg/L 2 2 0.014 0.06 0.037 0.014 NA

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

SELENIUM (SE) DIS mg/L 9 9 0.23 0.441 0.327 0.321 0.367

SELENIUM (SE) TOT mg/L 3 3 0.225 0.36 0.281 0.259 NA

SELENIUM (SE) TRC mg/L 2 2 0.32 0.331 0.326 0.32 NA

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) DIS mg/L 2 0 <0.001 <0.003 <0.002 <0.001 NA

THALLIUM (TL) TOT mg/L 1 1 0.005 0.005 0.005 0.005 NA

THALLIUM (TL) TRC mg/L 2 1 <0.001 0.002 0.002 0.001 NA

VANADIUM (V) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

ZINC (ZN) DIS mg/L 2 2 1 1.14 1.07 1 NA

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

Radium 226 Precison (pci/L) TOT mg/L 2 2 0.1 0.12 0.11 0.1 NA

Radium 226 MDC (pci/L) TOT mg/L 2 2 0.15 0.2 0.175 0.15 NA

Radium 228 Precison (pci/L) TOT mg/L 2 2 0.9 1.3 1.1 0.9 NA

Radium 226 (pCi/L) TOT mg/L 2 2 0.2 0.24 0.22 0.2 NA

Radium 228 MDC (pci/L) TOT mg/L 2 2 1.4 1.4 1.4 1.4 NA

Radium 228 (pCi/L) TOT mg/L 2 2 0.6 1.5 1.05 0.6 NA

Radium 226 + Radium 228 TOT mg/L 1 1 1.7 1.7 1.7 1.7 NA

Radium 226 + Radium 228 Precision TOT mg/L 1 1 1.3 1.3 1.3 1.3 NA

Radium 226 + Radium 228 MDC TOT mg/L 1 1 1.4 1.4 1.4 1.4 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

HYDROGEN ISOTOPE mg/L 2 2 -88.8 -81 -84.9 -81 NA

OXYGEN ISOTOPE mg/L 2 2 -1.4 0.1 -0.65 0.1 NA

SULFATE ISOTOPE mg/L 1 1 10.1 10.1 10.1 10.1 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

10/15/2021

UNITS 1&2 STAGE II FLYASH PH s.u. 79 79 7 8 7.6 7.7 7.8

EVAPORATION POND SC (UMHOS/CM AT 25 C) mg/L 77 77 2820 11500 8280 8780 8780

STEP SUMP TDS (MEASURED AT 180 C) umhos/cm 79 79 2400 14100 9927 10900 10700

Sample Period: January 1984 to October 2021 TURBIDITY (NTU) 180
o
 C 4 4 19 12400 3928 92 NA

TOTAL HARDNESS AS CACO3 mg/L 33 33 860 8440 5197 5290 7280

CALCIUM (CA) DIS mg/L 79 79 148 639 462 468 399

CALCIUM (CA) TOT mg/L 2 2 486 492 489 486 NA

MAGNESIUM (MG) DIS mg/L 79 79 119 1870 1290 1470 1530

MAGNESIUM (MG) TOT mg/L 2 2 1760 1810 1785 1760 NA

SODIUM (NA) DIS mg/L 79 79 113 654 489 505 461

SODIUM (NA) TOT mg/L 2 2 574 600 587 574 NA

POTASSIUM (K) DIS mg/L 61 61 7 18 12.4 12.3 12

POTASSIUM (K) TOT mg/L 2 2 14.7 16 15.4 14.7 NA

TOTAL ALKALINITY AS CACO3 mg/L 61 61 319 688 574 608 688

ALKALINITY AS NAOH mg/L 1 1 264 264 264 264 NA

TOTAL ACIDITY AS CACO3 mg/L 5 3 0 1 0.4 0 NA

BICARBONATE (HCO3) mg/L 61 61 390 839 694 735 681

CARBONATE AS CO3 mg/L 55 6 0 5 2.3 1 <4

SULFATE (SO4) mg/L 77 77 1420 10900 6649 7300 7390

CHLORIDE (CL) mg/L 77 77 8 289 106 120 119

FLUORIDE (F) mg/L 22 22 0.17 1.3 0.413 0.33 NA

BROMIDE (BR) mg/L 28 6 1.9 20 5.4 5.4 3.4

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 79 2 0.6 50 21.1 21.1 30.3

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 26 10 <0.001 0.21 0.039 0.02 0.001

MANGANESE (MN) TOT mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA

MERCURY (HG) DIS mg/L 9 0 <0.00005 <0.00005 <0.00005 <0.00005 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

UNITS 1&2 STAGE II FLYASH MERCURY (HG) TOT mg/L 2 0 <0.00005 <0.00005 <0.00005 <0.00005 NA

EVAPORATION POND MOLYBDENUM (MO) DIS mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA

STEP SUMP (Continued) MOLYBDENUM (MO) TOT mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA

Sample Period: January 1984 to October 2021 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

SELENIUM (SE) DIS mg/L 79 46 <0.002 0.024 0.008 0.007 <0.005

SELENIUM (SE) TOT mg/L 2 2 0.002 0.007 0.005 0.002 NA

VANADIUM (V) DIS mg/L 6 0 <0.1 <0.1 <0.1 <0.1 NA

ZINC (ZN) DIS mg/L 22 17 <0.1 0.88 0.107 0.03 NA

ZINC (ZN) TOT mg/L 2 2 0.02 0.05 0.035 0.02 NA

3/9/2021

EVAPORATION POND PH s.u. 8 8 4.8 7.9 6.7 6.6 5.3

CELL A SC (UMHOS/CM AT 25 C) umhos/cm 8 8 11100 65200 33414 17200 48400

Sample Period: May 1996 to March 2021 TDS (MEASURED AT 180 C) 180
o
 C 8 8 12800 209000 64657 23300 11100

TOTAL HARDNESS AS CACO3 mg/L 3 3 142000 144000 143000 142000 73500

CALCIUM (CA) DIS mg/L 8 8 439 556 490 474 554

MAGNESIUM (MG) DIS mg/L 8 8 2150 34700 13594 3240 17500

SODIUM (NA) DIS mg/L 8 8 670 9550 3730 1030 4800

POTASSIUM (K) DIS mg/L 5 5 37 375 226 190 188

TOTAL ALKALINITY AS CACO3 mg/L 4 4 <4 338 195 201 <4

BICARBONATE (HCO3) mg/L 4 4 <4 412 187 56 <4

CARBONATE AS CO3 mg/L 4 0 <1 <4 <3.25 <4 <4

SULFATE (SO4) mg/L 8 8 10900 155000 59543 15000 81400

CHLORIDE (CL) mg/L 8 8 209 3100 1206 293 2290

FLUORIDE (F) mg/L 1 1 1.9 1.9 1.9 1.9 NA

BROMIDE (BR) mg/L 4 2 <50 3260 509 730 3260

NITRATE + NITRITE AS N mg/L 3 2 7.29 37.8 22.5 7.29 16.7

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 7 7 55.3 599 211 69.6 402

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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

EVAPORATION POND MERCURY (HG) TOT mg/L 1 1 0.001 0.001 0.001 0.001 NA

CELL A (Continued) MOLYBDENUM (MO) TOT mg/L 1 1 0.71 0.71 0.71 0.71 NA

Sample Period: May 1996 to March 2021 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 1.44

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

THALLIUM (TL) DIS mg/L 1 1 0.096 0.096 0.096 0.096 NA

THALLIUM (TL) TOT mg/L 1 1 0.011 0.011 0.011 0.011 NA

VANADIUM (V) TOT mg/L 1 1 0.03 0.03 0.03 0.03 NA

ZINC (ZN) TOT mg/L 1 1 2.7 2.7 2.7 2.7 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 <0.1 <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

3/9/2021

1&2 STAGE II FAEP-D PH s.u. 6 6 3.9 6.5 4.8 4.2 6.5

Sample Period: July 2012 to March 2021 SC (UMHOS/CM AT 25 C) umhos/cm 6 6 2180 38800 29280 33100 2180

TDS (MEASURED AT 180 C) 180
o
 C 6 6 1850 74800 46241 53600 1850

TOTAL HARDNESS AS CACO3 mg/L 4 4 1120 42600 29580 36800 1120

CALCIUM (CA) DIS mg/L 6 6 79 514 505 531 79

CALCIUM (CA) TRC mg/L 2 2 377 379 378 377 NA

MAGNESIUM (MG) DIS mg/L 6 6 224 11400 7959 8620 224

MAGNESIUM (MG) TRC mg/L 2 2 8700 12400 10550 8700 NA

SODIUM (NA) DIS mg/L 6 6 96 2840 2139 2370 96

SODIUM (NA) TRC mg/L 2 2 2310 3430 2870 2310 NA

POTASSIUM (K) DIS mg/L 6 6 5 116 87.8 97 5

POTASSIUM (K) TRC mg/L 2 2 99 140 120 99 NA

TOTAL ALKALINITY AS CACO3 mg/L 6 5 < 4 12 5.33 4 12

BICARBONATE (HCO3) mg/L 6 1 < 4 14 5.6 5 14

CARBONATE AS CO3 mg/L 6 6 < 4 < 4 < 4 < 4 <4

SULFATE (SO4) mg/L 6 6 1220 50500 36670 41000 1220
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NO. OF NO. ABV DATE AND ANALYSES OF  

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT RESULT

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

1&2 STAGE II FAEP-D (Continued) CHLORIDE (CL) mg/L 6 6 56 1220 872 920 56

Sample Period: July 2012 to March 2021 FLUORIDE (F) mg/L 3 3 0.4 1.4 0.8 0.6 NA

BROMIDE (BR) mg/L 6 6 32.6 670 444 530 32.6

NITRATE + NITRITE AS N mg/L 1 1 29.5 29.5 29.5 29.5 NA

NITRITE (NO2-N) mg/L 1 1 0.06 0.06 0.06 0.06 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.16 0.16 0.16 0.16 NA

PHOSPHORUS (P) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

ALUMINUM (AL) TOT mg/L 1 1 8.61 8.61 8.61 8.61 NA

ANTIMONY (SB) DIS mg/L 2 1 <0.007 0.02 0.014 0.007 NA

ANTIMONY (SB) TOT mg/L 1 1 0.009 0.009 0.009 0.009 NA

ANTIMONY (SB) TRC mg/L 2 1 <0.006 0.008 0.007 0.006 NA

ARSENIC (AS) DIS mg/L 2 1 <0.01 0.013 0.012 0.01 NA

ARSENIC (AS) TOT mg/L 1 1 0.005 0.005 0.005 0.005 NA

ARSENIC (AS) TRC mg/L 2 2 0.005 0.013 0.009 0.005 NA

BARIUM (BA) DIS mg/L 2 1 < 0.05 0.07 0.06 0.05 NA

BARIUM (BA) TOT mg/L 1 1 0.08 0.08 0.08 0.08 NA

BARIUM (BA) TRC mg/L 2 1 < 0.05 0.07 0.06 0.05 NA

BERYLLIUM (BE) DIS mg/L 2 2 0.014 0.017 0.016 0.014 NA

BERYLLIUM (BE) TOT mg/L 1 1 0.003 0.003 0.003 0.003 NA

BERYLLIUM (BE) TRC mg/L 2 2 0.013 0.017 0.015 0.013 NA

BORON (B) DIS mg/L 4 4 6.16 237 132 154 6.16

BORON (B) TOT mg/L 1 1 203 203 203 203 NA

BORON (B) TRC mg/L 2 2 154 237 196 154 NA

CADMIUM (CD) DIS mg/L 2 2 0.064 0.086 0.075 0.064 NA

CADMIUM (CD) TOT mg/L 1 1 0.077 0.077 0.077 0.077 NA

CADMIUM (CD) TRC mg/L 2 2 0.077 0.092 0.085 0.077 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 0.016 0.034 0.025 0.016 NA

CHROMIUM (CR) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) TRC mg/L 2 2 0.016 0.031 0.024 0.016 NA

COBALT (CO) DIS mg/L 3 3 0.57 0.778 0.674 0.57 NA

COBALT (CO) TOT mg/L 1 1 0.566 0.566 0.566 0.566 NA

COBALT (CO) TRC mg/L 2 2 0.582 0.76 0.671 0.582 NA

COPPER (CU) TOT mg/L 1 1 0.515 0.515 0.515 0.515 NA

IRON (FE) DIS mg/L 2 2 2.49 3.04 2.77 2.49 NA

IRON (FE) TOT mg/L 1 0 <0.2 <0.2 <0.2 <0.2 NA

IRON (FE) TRC mg/L 2 2 3.5 3.7 3.6 3.5 NA

LEAD (PB) DIS mg/L 2 2 0.003 0.004 0.004 0.003 NA

LEAD (PB) TRC mg/L 2 2 0.002 0.004 0.003 0.002 NA

LITHIUM (LI) DIS mg/L 3 3 6.9 8.1 7.45 6.9 NA

LITHIUM (LI) TRC mg/L 2 2 6.5 9.8 8.15 6.5 NA

MANGANESE (MN) DIS mg/L 3 3 136 186 161 136 NA

MANGANESE (MN) TOT mg/L 1 1 151 151 151 151 NA

MANGANESE (MN) TRC mg/L 2 2 145 191 168 145 NA

MERCURY (HG) DIS mg/L 2 2 0.0002 0.0002 0.0002 0.0002 NA

MERCURY (HG) TOT mg/L 1 0 <0.0001 <0.0001 <0.0001 <0.0001 NA

MERCURY (HG) TRC mg/L 2 2 0.0002 0.0003 0.00025 0.00025 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

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 1 & 2 STAGE I AND II EVAPORATION POND CHEMICAL PROFILES 2021

TALEN COLSTRIP STEAM ELECTRIC STATION

TABLE 2 - 3

1&2 STAGE II FAEP-D (Continued) MOLYBDENUM (MO) DIS mg/L 2 2 0.033 0.101 0.067 0.033 NA

Sample Period: July 2012 to March 2021 MOLYBDENUM (MO) TOT mg/L 1 1 0.121 0.121 0.121 0.121 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.066 0.11 0.088 0.066 NA

NICKEL (NI) TOT mg/L 1 1 1.68 1.68 1.68 1.68 NA

SELENIUM (SE) DIS mg/L 4 4 0.011 0.614 0.342 0.4 0.011

SELENIUM (SE) TOT mg/L 1 1 0.413 0.413 0.413 0.413 NA

SELENIUM (SE) TRC mg/L 2 2 0.4 0.614 0.507 0.4 NA

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) DIS mg/L 2 2 0.004 0.008 0.006 0.004 NA

THALLIUM (TL) TOT mg/L 1 1 0.007 0.007 0.007 0.007 NA

THALLIUM (TL) TRC mg/L 2 2 0.006 0.008 0.007 0.006 NA

VANADIUM (V) TOT mg/L 1 1 0.03 0.03 0.03 0.03 NA

ZINC (ZN) TOT mg/L 1 1 1.58 1.58 1.58 1.58 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 0.45 0.45 0.45 0.45 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 0.79 0.79 0.79 0.79 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
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

5/14/2018

UNITS 3&4 EFFLUENT HOLDING POND - CELL C PH s.u. 8 8 5.7 7.8 6.98 7.3 6.0
Sample Period - May 2002 to May 2018 SC (UMHOS/CM AT 25 C) umhos/cm 8 8 16100 34900 26563 27600 30000 

TDS (MEASURED AT 180 C) mg/L 8 8 22300 52800 37875 33100 47400 
TOTAL HARDNESS AS CACO3 mg/L 2 2 31500 35300 33400 31500 NA

CALCIUM (CA) DIS mg/L 8 8 449 557 520 524 449 
CALCIUM (CA) TRC mg/L 2 2 411 479 445 411 411 
MAGNESIUM (MG) DIS mg/L 8 8 2790 8970 6093 5910 7400 
MAGNESIUM (MG) TRC mg/L 2 2 7440 9770 8605 7440 7440 
SODIUM (NA) DIS mg/L 8 8 1110 2990 2208 2260 2260 
SODIUM (NA) TRC mg/L 2 2 2780 3310 3045 2780 2780 
POTASSIUM (K) DIS mg/L 8 8 73 144 114 106 104 
POTASSIUM (K) TRC mg/L 2 2 130 160 145 130 130 
TOTAL ALKALINITY AS CACO3 mg/L 8 8 8 293 85.9 43 16 
BICARBONATE (HCO3) mg/L 8 8 9 358 105 53 19 
CARBONATE AS CO3 mg/L 8 0 <1 4 3.13 4 < 4 
SULFATE (SO4) mg/L 8 8 15000 40400 28625 28800 32700 
CHLORIDE (CL) mg/L 8 8 424 1290 890 811 991 
FLUORIDE (F) mg/L 3 3 24 45 31.3 25 24 
BROMIDE (BR) mg/L 6 5 <25 1950 986 596 1750 
NITRATE + NITRITE AS N mg/L 2 2 0.28 2.13 1.21 0.28 NA

NITRITE (NO2-N) mg/L 1 1 0.24 0.24 0.24 0.24 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 0 <0.003 <0.003 <0.003 <0.003 NA

PHOSPHORUS (P) TOT mg/L 1 1 0.2 0.2 0.2 0.2 NA

ALUMINUM (AL) TOT mg/L 1 1 2.11 2.11 2.11 2.11 NA

ANTIMONY (SB) DIS mg/L 2 2 0.07 0.076 0.073 0.07 0.07 
ANTIMONY (SB) TOT mg/L 1 1 0.051 0.051 0.051 0.051 NA

ANTIMONY (SB) TRC mg/L 2 2 0.04 0.078 0.059 0.04 0.04 
ARSENIC (AS) DIS mg/L 2 0 <0.005 0.006 0.006 0.005 < 0.005 
ARSENIC (AS) TOT mg/L 1 1 0.011 0.011 0.011 0.011 NA

ARSENIC (AS) TRC mg/L 2 1 <0.008 0.332 0.17 0.008 0.332 
BARIUM (BA) DIS mg/L 2 2 0.05 0.1 0.075 0.05 0.10 
BARIUM (BA) TOT mg/L 1 1 0.15 0.15 0.15 0.15 NA

BARIUM (BA) TRC mg/L 2 2 0.11 0.37 0.24 0.11 0.37 
BERYLLIUM (BE) DIS mg/L 2 1 <0.001 0.003 0.002 0.001 < 0.003 
BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 2 2 0.005 0.028 0.017 0.005 0.028 
BORON (B) DIS mg/L 7 7 116 270 202 212 212 
BORON (B) TOT mg/L 1 1 247 247 247 247 NA

BORON (B) TRC mg/L 2 2 236 289 263 236 236 
CADMIUM (CD) DIS mg/L 2 2 0.014 0.016 0.015 0.014 0.016 
CADMIUM (CD) TOT mg/L 1 1 0.015 0.015 0.015 0.015 NA

CADMIUM (CD) TRC mg/L 2 2 0.017 0.02 0.019 0.017 0.020 
CHROMIUM (CR+6) DIS mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR+3) DIS mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) DIS mg/L 2 1 0.005 0.017 0.011 0.005 < 0.005 
CHROMIUM (CR) TOT mg/L 1 0 <0.003 <0.003 <0.003 <0.003 NA

CHROMIUM (CR) TRC mg/L 2 2 0.025 0.487 0.256 0.025 0.487 
COBALT (CO) DIS mg/L 2 2 0.155 0.224 0.19 0.155 0.224 

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 3&4 EFFLUENT HOLDING POND - CELL C COBALT (CO) TOT mg/L 1 1 0.119 0.119 0.119 0.119 NA

(Continued) COBALT (CO) TRC mg/L 2 2 0.171 0.287 0.229 0.171 0.287 
Sample Period - May 2002 to May 2018 COPPER (CU) TOT mg/L 1 1 0.091 0.091 0.091 0.091 NA

IRON (FE) DIS mg/L 2 2 0.05 0.13 0.09 0.05 0.13 
IRON (FE) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

IRON (FE) TRC mg/L 2 2 0.43 56.7 28.6 0.43 56.7 
LEAD (PB) DIS mg/L 2 1 <0.001 <0.001 <0.001 <0.001 < 0.001 
LEAD (PB) TRC mg/L 2 2 0.009 0.065 0.037 0.009 0.065 
LITHIUM (LI) DIS mg/L 2 2 6 7.3 6.65 6 6.0 
LITHIUM (LI) TRC mg/L 2 2 6.9 8.1 7.5 6.9 6.9 
MANGANESE (MN) DIS mg/L 2 2 55.6 61 58.3 55.6 61.0 
MANGANESE (MN) TOT mg/L 1 1 39 39 39 39 NA

MANGANESE (MN) TRC mg/L 2 2 66.7 67 66.9 66.7 66.7 
MERCURY (HG) DIS mg/L 4 2 <0.0001 0.001 0.001 0 0.0003 
MERCURY (HG) TOT mg/L 1 0 <0.0001 <0.0001 <0.0001 <0.0001 NA

MERCURY (HG) TRC mg/L 2 2 0.0001 0.008 0.004 0.0001 0.0080 
MOLYBDENUM (MO) DIS mg/L 2 2 3.59 3.68 3.64 3.59 3.59 
MOLYBDENUM (MO) TOT mg/L 1 1 2.22 2.22 2.22 2.22 NA

MOLYBDENUM (MO) TRC mg/L 2 2 3.22 3.86 3.54 3.22 3.22 
NICKEL (NI) TOT mg/L 1 1 0.734 0.734 0.734 0.734 NA

SELENIUM (SE) DIS mg/L 7 7 0.318 0.819 0.563 0.551 0.819 
SELENIUM (SE) TOT mg/L 1 1 0.583 0.583 0.583 0.583 NA

SELENIUM (SE) TRC mg/L 2 2 0.55 0.916 0.733 0.55 0.916 
SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) DIS mg/L 2 2 0.002 0.004 0.003 0.002 0.004 
THALLIUM (TL) TOT mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

THALLIUM (TL) TRC mg/L 2 2 0.002 0.003 0.002 0.002 0.002 
VANADIUM (V) TOT mg/L 1 1 0.06 0.06 0.06 0.06 NA

ZINC (ZN) TOT mg/L 1 1 0.12 0.12 0.12 0.12 0.12

BENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250 NA

ETHYLBENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

TOTAL XYLENE VPH mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

M-P XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

O-XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 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 <0.0005 <0.0005 <0.0005 <0.0005 NA

HEXACHLOROBENZENE mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

EXTRACTABLE HYDROCARBONS mg/L 1 1 0.51 0.51 0.51 0.51 NA
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 3&4 EFFLUENT HOLDING POND - CELL C DIESEL RANGE ORGANICS mg/L 1 1 0.33 0.33 0.33 0.33 NA

(Continued) C9-C10 AROMATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

Sample Period - May 2002 to May 2018 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 0.51 0.51 0.51 0.51 NA

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 0 <303 <303 <303 <303 NA

CYANIDE (CN) TOT mg/L 1 1 0.72 0.72 0.72 0.72 NA

C5-C8 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

4/20/2020

3&4 EHP CELL E PH s.u. 2 2 4.2 6 6 6 4.2

Sample Period - April 2020 SC (UMHOS/CM AT 25 C) umhos/cm 2 2 16600 29,800 16600 16600 29,800

TDS (MEASURED AT 180 C) mg/L 2 2 23200 52,000 23200 23200 52,000

CALCIUM (CA) DIS mg/L 2 2 420 612 612 612 420

MAGNESIUM (MG) DIS mg/L 2 2 3280 7,720 3280 3280 7,720

SODIUM (NA) DIS mg/L 2 2 1210 1,970 1210 1210 1,970

SULFATE (SO4) mg/L 2 2 14600 37,200 14600 14600 37,200

CHLORIDE (CL) mg/L 2 2 364 734 364 364 734

BORON (B) DIS mg/L 2 2 125 125 125 125 125

SELENIUM (SE) DIS mg/L 2 2 0.367 0.443 0.443 0.443 0.367

3/9/2021

3&4 EHP CELL F PH s.u. 8 8 7.2 7.6 7.3 7.3 7.6

Sample Period - September 2009 to March 2021 SC (UMHOS/CM AT 25 C) mg/L 8 8 25700 44400 38375 38000 42100

TDS (MEASURED AT 180 C) umhos/cm 8 8 36900 85000 65563 62600 84400

TOTAL HARDNESS AS CACO3 mg/L 5 5 18400 53700 40680 39200 18400

CALCIUM (CA) DIS mg/L 8 8 332 643 538 547 332

CALCIUM (CA) TRC mg/L 3 3 252 623 381 252 NA

MAGNESIUM (MG) DIS mg/L 8 8 4260 13200 9523 9200 4260

MAGNESIUM (MG) TRC mg/L 3 3 10500 13300 10750 10500 NA

SODIUM (NA) DIS mg/L 8 8 1600 4550 3386 3380 1600

SODIUM (NA) TRC mg/L 3 3 3650 4550 3910 3650 NA

POTASSIUM (K) DIS mg/L 8 8 86.0 223.0 168.9 162.0 86

POTASSIUM (K) TRC mg/L 3 3 182 232 198 182 NA

TOTAL ALKALINITY AS CACO3 mg/L 8 8 74 249 149 142 249

BICARBONATE (HCO3) mg/L 8 8 90 304 182 173 304

CARBONATE AS CO3 mg/L 8 8 <4 <4 <4 <4 <4

SULFATE (SO4) mg/L 8 8 25600 55700 47337.5 47400 55400

CHLORIDE (CL) mg/L 8 8 719 1850 1531.1 1520 1770

FLUORIDE (F) mg/L 5 5 38 53 44 45 45

BROMIDE (BR) mg/L 9 8 50 2790 1627.3 2040 2790

NITRATE + NITRITE AS N mg/L 2 2 0.2 1.58 0.89 0.2 0.2

NITRITE (NO2-N) mg/L 1 1 0.06 0.06 0.06 0.06 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 0 <0.003 <0.003 <0.003 <0.003 NA

PHOSPHORUS (P) TOT mg/L 2 2 0.2 0.23 0.215 0.2 0.23

ALUMINUM (AL) TOT mg/L 1 1 0.32 0.32 0.32 0.32 NA

ANTIMONY (SB) DIS mg/L 3 3 0.061 0.08 0.077 0.074 NA
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EHP CELL F (Continued) ANTIMONY (SB) TOT mg/L 1 1 0.079 0.079 0.079 0.079 NA

Sample Period - September 2009 to March 2021 ANTIMONY (SB) TRC mg/L 3 3 0.065 0.083 0.077 0.07 NA

ARSENIC (AS) DIS mg/L 3 3 0.006 0.01 0.008 0.006 NA

ARSENIC (AS) TOT mg/L 1 1 0.015 0.015 0.015 0.015 NA

ARSENIC (AS) TRC mg/L 4 3 0.005 0.020 0.013 0.012 0.005

BARIUM (BA) DIS mg/L 3 2 <0.05 0.06 0.06 0.06 NA

BARIUM (BA) TOT mg/L 1 1 0.09 0.09 0.09 0.09 NA

BARIUM (BA) TRC mg/L 4 3 <0.05 0.070 0.060 0.060 <0.05

BERYLLIUM (BE) DIS mg/L 3 1 <0.001 0.006 0.004 0.002 NA

BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 3 1 <0.005 0.007 0.006 0.005 NA

BORON (B) DIS mg/L 6 6 84.3 423 258 285 NA

BORON (B) TOT mg/L 1 1 303 303 303 303 NA

BORON (B) TRC mg/L 4 4 124.0 388.0 303.3 326.0 124

CADMIUM (CD) DIS mg/L 3 3 0.007 0.014 0.013 0.012 NA

CADMIUM (CD) TOT mg/L 1 1 0.018 0.018 0.018 0.018 NA

CADMIUM (CD) TRC mg/L 3 3 0.008 0.018 0.016 0.013 NA

CHROMIUM (CR+6) DIS mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR+3) DIS mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) DIS mg/L 3 0 <0.005 0.009 0.007 0.005 NA

CHROMIUM (CR) TOT mg/L 1 0 <0.003 <0.003 <0.003 <0.003 NA

CHROMIUM (CR) TRC mg/L 3 0 <0.005 0.01 0.008 0.005 NA

COBALT (CO) DIS mg/L 3 3 0.075 0.169 0.151 0.133 NA

COBALT (CO) TOT mg/L 1 1 0.169 0.169 0.169 0.169 NA

COBALT (CO) TRC mg/L 3 3 0.099 0.186 0.159 0.131 NA

COPPER (CU) TOT mg/L 1 1 0.111 0.111 0.111 0.111 NA

IRON (FE) DIS mg/L 3 2 <0.02 0.08 0.05 0.02 NA

IRON (FE) TOT mg/L 1 0 <0.1 <0.1 <0.1 <0.1 NA

IRON (FE) TRC mg/L 3 2 <0.2 0.2 0.195 0.19 NA

LEAD (PB) DIS mg/L 3 1 <0.001 0.003 0.002 0.001 NA

LEAD (PB) TRC mg/L 3 1 <0.004 0.009 0.007 0.004 NA

LITHIUM (LI) DIS mg/L 3 3 8 10 9 8 NA

LITHIUM (LI) TRC mg/L 3 3 8.5 10.7 9.15 8.5 NA

MANGANESE (MN) DIS mg/L 3 3 60.8 83.5 72.1 60.8 NA

MANGANESE (MN) TOT mg/L 1 1 59.8 59.8 59.8 59.8 NA

MANGANESE (MN) TRC mg/L 3 3 69.7 84.3 73.2 69.7 NA

MERCURY (HG) DIS mg/L 4 2 <0.0001 0.001 0.001 0 NA

MERCURY (HG) TOT mg/L 1 0 <0.001 <0.001 <0.0001 <0.0001 NA

MERCURY (HG) TRC mg/L 3 3 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

MOLYBDENUM (MO) DIS mg/L 3 3 2.59 3.36 3.21 3.05 NA

MOLYBDENUM (MO) TOT mg/L 1 1 2.88 2.88 2.88 2.88 NA

MOLYBDENUM (MO) TRC mg/L 3 3 2.44 3.36 3.22 3.07 NA

NICKEL (NI) TOT mg/L 1 1 1.02 1.02 1.02 1.02 NA

SELENIUM (SE) DIS mg/L 6 5 <0.005 0.686 0.409 0.52 NA

SELENIUM (SE) TOT mg/L 1 1 0.625 0.625 0.625 0.625 NA

SELENIUM (SE) TRC mg/L 4 4 0.248 0.62 0.535 0.45 0.05

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) DIS mg/L 3 2 0.0015 0.003 0.003 0.003 NA
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EHP CELL F (Continued) THALLIUM (TL) TOT mg/L 1 1 0.002 0.002 0.002 0.002 NA

Sample Period - September 2009 to March 2021 THALLIUM (TL) TRC mg/L 3 2 <0.003 0.006 0.004 0.003 NA

VANADIUM (V) TOT mg/L 1 1 0.07 0.07 0.07 0.07 NA

ZINC (ZN) TOT mg/L 1 1 0.17 0.17 0.17 0.17 NA

BENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BENZENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

ETHYLENE GLYCOL mg/L 2 0 <10 <250 <130 <130 NA

ETHYLBENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLBENZENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

TOTAL XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TOTAL XYLENE VPH mg/L 2 0 <0.0005 <0.005 <0.0013 <0.0013 NA

M-P XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

M-P XYLENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

O-XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

O-XYLENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

METHYL ETHYL KETONE VOC mg/L 2 0 <0.02 <0.02 <0.02 <0.02 NA

METHYL TERT-BUTYL ETHER VPH mg/L 2 0 <0.001 <1 0.168 0.168 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 2 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

2-METHYLNAPHTHALENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

ACENAPHTHENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

ACENAPHTHYLENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

ANTHRACENE mg/L 2 1 <0.011 0.011 <0.011 <0.011 NA

BENZO (A) ANTHRACENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (A) PYRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (B) FLUORANTHENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (GHI) PERYLENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (K) FLUORANTHENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

CHRYSENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

DIBENZ (A,H) ANTHRACENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

FLUORANTHENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

FLUORENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

HEXACHLOROBENZENE mg/L 2 0 <0.01 <0.01 <0.01 <0.01 NA

INDENO (1,2,3-CD) PYRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

NAPHTHALENE (SEMI-VOL) mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

NAPHTHALENE (VPH) mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

PHENANTHRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

PYRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

DIESEL RANGE ORGANICS AS DIESEL mg/L 2 0 <0.32 <0.32 <0.32 <0.32 NA

DIESEL RANGE ORGANICS mg/L 2 0 <0.31 <0.31 <0.31 <0.31 NA

C9-C10 AROMATICS mg/L 2 0 <0.02 <0.02 <0.02 <0.02 NA

C9 TO C12 ALIPHATICS mg/L 2 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 2 0 <0.02 <0.02 <0.02 <0.02 NA

TOTAL EXTRACTABLE HYDROCARBONS mg/L 1 0 <0.33 <0.33 <0.33 <0.33 NA

TOTAL EXTRACTABLE HYDROCARBONS VPH mg/L 2 1 <0.3 0.66 0.48 0.3 NA

TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 2 1 <0.3 0.66 0.48 0.3 NA
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EHP CELL F (Continued) TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 <0.306 0.588 <0.306 <0.306 NA

Sample Period - September 2009 to March 2021 CYANIDE (CN) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

C5-C8 ALIPHATICS mg/L 2 0 <0.02 <0.02 <0.02 <0.02 NA

7/18/2012

3&4 EFFLUENT HOLDING POND PH s.u. 17 17 5.6 8.4 7.46 7.7 8.3

CLEARWELL (OLD) SC (UMHOS/CM AT 25 C) umhos/cm 17 17 10800 22300 17324 15900 19500

Sample Period - June 1984 to July 2012 TDS (MEASURED AT 180 C) mg/L 17 17 13900 35200 25269 23400 25900

TOTAL HARDNESS AS CACO3 mg/L 10 10 9830 24300 15569 14100 15300

CALCIUM (CA) DIS mg/L 17 17 446 623 518 516 539

MAGNESIUM (MG) DIS mg/L 17 17 2010 5530 3512 3420 3530

SODIUM (NA) DIS mg/L 17 16 <0.01 1840 1139 1080 1840

POTASSIUM (K) DIS mg/L 15 15 21 101 71.4 79 101

TOTAL ALKALINITY AS CACO3 mg/L 15 15 20 476 156 129 476

TOTAL ACIDITY AS CACO3 mg/L 1 0 <1 <1 <1 <1 NA

BICARBONATE (HCO3) mg/L 15 15 24 573 188 157 573

CARBONATE AS CO3 mg/L 8 1 <4 <4 1.88 1 <4

SULFATE (SO4) mg/L 17 17 10400 25200 17493 16850 19300

CHLORIDE (CL) mg/L 17 17 128 719 389 388 693

FLUORIDE (F) mg/L 10 10 1.81 13.8 7.52 7.8 7.8

BROMIDE (BR) mg/L 4 4 11 107 39.8 14 107

NITRATE + NITRITE AS N mg/L 11 11 0.06 16.5 5.28 3.1 0.27

NITRITE (NO2-N) mg/L 2 1 <0.05 0.22 0.135 0.05 0.22

ORTHOPHOSPHATE (PO4-P) mg/L 10 8 <0.005 0.11 0.056 0.03 <0.005

PHOSPHORUS (P) TOT mg/L 2 2 0.1 0.17 0.135 0.1 0.1

ALUMINUM (AL) DIS mg/L 8 7 <0.1 2.8 0.725 0.3 NA

ALUMINUM (AL) TOT mg/L 2 1 <0.08 1.1 0.59 0.08 <0.08

ANTIMONY (SB) TOT mg/L 2 1 <0.003 0.05 0.027 0.003 0.003

ARSENIC (AS) TOT mg/L 2 2 0.009 0.011 0.01 0.009 0.009

BARIUM (BA) TOT mg/L 2 2 0.06 0.1 0.08 0.06 0.06

BERYLLIUM (BE) TOT mg/L 2 0 <0.001 <0.001 <0.001 0.001 <0.001

BORON (B) DIS mg/L 15 15 58 168 110 111 NA

BORON (B) TOT mg/L 2 2 125 126 126 125 126

CADMIUM (CD) DIS mg/L 8 6 <0.001 0.054 0.022 0.021 NA

CADMIUM (CD) TOT mg/L 2 1 <0.001 0.006 0.004 0.001 <0.001

CHROMIUM (CR+6) DIS mg/L 2 0 <0.01 <0.01 <0.01 <0.01 <0.01

CHROMIUM (CR+3) DIS mg/L 2 0 <0.01 <0.01 <0.01 <0.01 <0.01

CHROMIUM (CR) TOT mg/L 2 0 <0.005 <0.02 <0.008 <0.005 <0.005

COBALT (CO) TOT mg/L 2 2 <0.005 0.05 0.03 0.01 0.01

COPPER (CU) DIS mg/L 8 3 <0.01 0.19 0.04 0.01 NA

COPPER (CU) TOT mg/L 2 1 <0.005 0.06 0.02 0.005 <0.005

IRON (FE) DIS mg/L 8 6 <0.03 0.6 0.243 0.24 NA

IRON (FE) TOT mg/L 2 1 <0.05 0.3 0.123 0.08 <0.08

LEAD (PB) DIS mg/L 8 2 <0.01 0.04 0.015 0.01 NA

MANGANESE (MN) DIS mg/L 8 8 1.11 32 13.1 7.98 NA

MANGANESE (MN) TOT mg/L 2 2 0.006 10 2.94 1.76 1.76

MERCURY (HG) DIS mg/L 10 1 <0.001 0.001 0.001 <0.001 NA

MERCURY (HG) TOT mg/L 2 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EFFLUENT HOLDING POND MOLYBDENUM (MO) TOT mg/L 2 2 0.99 2.02 1.51 0.99 0.99

CLEARWELL (OLD) (Continued) NICKEL (NI) DIS mg/L 8 5 <0.02 0.28 0.085 0.06 NA

Sample Period - June 1984 to July 2012 NICKEL (NI) TOT mg/L 2 2 0.212 0.43 0.321 0.212 0.212

SELENIUM (SE) DIS mg/L 15 15 0.052 0.48 0.234 0.219 NA

SELENIUM (SE) TOT mg/L 2 2 0.005 0.18 0.095 0.01 0.01

SILVER (AG) TOT mg/L 2 0 <0.001 0.005 0.003 0.001 <0.001

STRONTIUM (SR) DIS mg/L 1 1 17.7 17.7 17.7 17.7 NA

THALLIUM (TL) TOT mg/L 2 0 <0.0005 <0.001 <0.001 <0.001 <0.0005

VANADIUM (V) DIS mg/L 8 7 <0.05 0.36 0.173 0.16 NA

VANADIUM (V) TOT mg/L 2 0 <0.005 <0.05 <0.028 <0.005 <0.01

ZINC (ZN) DIS mg/L 8 3 <0.005 0.21 0.042 0.005 NA

ZINC (ZN) TOT mg/L 2 1 <0.005 0.13 0.068 0.005 <0.01

BENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BENZENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

ETHYLENE GLYCOL mg/L 2 0 <10 <250 <130 <130 <250

ETHYLBENZENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

ETHYLBENZENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

TOTAL XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TOTAL XYLENE VPH mg/L 2 0 <0.0005 <0.005 <0.0013 <0.0013 <0.0005

M-P XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

M-P XYLENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

O-XYLENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

O-XYLENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

METHYL ETHYL KETONE VOC mg/L 2 0 <0.02 <0.02 <0.02 <0.02 <0.02

METHYL TERT-BUTYL ETHER VPH mg/L 2 0 <0.001 <1 <0.168 <0.168 <0.001

NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 <0.001

TOLUENE VOC mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

TOLUENE VPH mg/L 2 0 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

2-METHYLNAPHTHALENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

ACENAPHTHENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

ACENAPHTHYLENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

ANTHRACENE mg/L 2 1 <0.011 <0.011 <0.011 <0.011 NA

BENZO (A) ANTHRACENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (A) PYRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (B) FLUORANTHENE mg/L 1 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (GHI) PERYLENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

BENZO (K) FLUORANTHENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

CHRYSENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

DIBENZ (A,H) ANTHRACENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

FLUORANTHENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

FLUORENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

HEXACHLOROBENZENE mg/L 2 0 <0.01 <0.01 <0.01 <0.01 <0.01

INDENO (1,2,3-CD) PYRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

NAPHTHALENE (SEMI-VOL) mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

NAPHTHALENE (VPH) mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

PHENANTHRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

PYRENE mg/L 2 0 <0.011 <0.011 <0.011 <0.011 NA

DIESEL RANGE ORGANICS AS DIESEL mg/L 2 0 <0.32 <0.32 <0.32 <0.32 NA
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EFFLUENT HOLDING POND DIESEL RANGE ORGANICS mg/L 2 0 <0.31 <0.31 <0.31 <0.31 0.31

CLEARWELL (OLD) (Continued) C9-C10 AROMATICS mg/L 2 0 <0.02 <0.02 <0.02 <0.02 <0.02

Sample Period - June 1984 to July 2012 C9 TO C12 ALIPHATICS mg/L 2 0 <0.02 <0.02 <0.02 <0.02 <0.02

OIL & GREASE mg/L 1 0 <1 <1 <1 <1 <1

PURGEABLE HYDROCARBONS TOT mg/L 2 0 <0.02 <0.02 <0.02 <0.02 <0.02

TOTAL EXTRACTABLE HYDROCARBONS mg/L 1 0 <0.33 <0.33 <0.33 <0.33 NA

TOTAL EXTRACTABLE HYDROCARBONS VPH mg/L 2 1 <0.3 0.66 0.48 0.3 NA

TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 2 1 <0.3 0.66 0.48 0.3 0.78

TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 <0.306 0.588 <0.306 <0.306 0.588

CYANIDE (CN) TOT mg/L 1 0 <0.005 <0.005 <0.005 <0.005 <0.005

C5-C8 ALIPHATICS mg/L 2 0 <0.02 <0.02 <0.02 <0.02 <0.02

3/9/2021

UNITS 3&4 EFFLUENT HOLDING POND PH s.u. 9 9 3 7.2 5.48 5.7 5.7

CLEARWELL (NEW) SC (UMHOS/CM AT 25 C) mg/L 9 9 28100 50,000 38422 34600 50000

Sample Period - September 2009 to March 2021 TDS (MEASURED AT 180 C) umhos/cm 9 9 34400 139000 68711.1 54700 139000.000

TOTAL HARDNESS AS CACO3 mg/L 5 5 30700 80400 52980 59300 80400

CALCIUM (CA) DIS mg/L 9 9 476 1420 625 542 1420

CALCIUM (CA) TRC mg/L 2 2 331 495 413 331 NA

MAGNESIUM (MG) DIS mg/L 9 9 5990 18700 10746.7 8700 18700

MAGNESIUM (MG) TRC mg/L 2 2 7660 12800 10230 7660 NA

SODIUM (NA) DIS mg/L 9 9 2270 4940 3346.7 3200.0 4940

SODIUM (NA) TRC mg/L 2 2 2490 4120 3305 2490 NA

POTASSIUM (K) DIS mg/L 9 9 114 189 153 169 183

POTASSIUM (K) TRC mg/L 2 2 137 209 173 137 NA

TOTAL ALKALINITY AS CACO3 mg/L 9 7 <4 157 39.1 20 85

BICARBONATE (HCO3) mg/L 9 2 4 192 50 25 104

CARBONATE AS CO3 mg/L 9 9 <4 <4 <4 <4 <4

SULFATE (SO4) mg/L 9 9 30100 77100 48233.3 41200 77100

CHLORIDE (CL) mg/L 9 9 861 2110 1386.8 1180 2110

FLUORIDE (F) mg/L 5 5 24.4 57 34.680 28.000 36

BROMIDE (BR) mg/L 9 1 50 3,370 1925.667 849 3370

NITRATE + NITRITE AS N mg/L 1 1 10.6 10.6 10.6 10.6 NA

NITRITE (NO2-N) mg/L 1 1 0.19 0.19 0.19 0.19 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.141 0.141 0.141 0.141 NA

PHOSPHORUS (P) TOT mg/L 1 1 0.2 0.2 0.2 0.2 NA

ALUMINUM (AL) TOT mg/L 1 1 0.82 0.82 0.82 0.82 NA

ANTIMONY (SB) DIS mg/L 3 3 0.079 0.136 0.1 0.079 NA

ANTIMONY (SB) TOT mg/L 1 1 0.087 0.087 0.087 0.087 NA

ANTIMONY (SB) TRC mg/L 3 3 0.083 0.137 0.112 0.083 NA

ARSENIC (AS) DIS mg/L 3 3 0.005 0.134 0.014 0.007 NA

ARSENIC (AS) TOT mg/L 1 1 0.021 0.021 0.021 0.021 NA

ARSENIC (AS) TRC mg/L 4 1 0.013 0.134 0.047 0.013 0.134

BARIUM (BA) DIS mg/L 3 3 0.08 0.12 0.1 0.08 NA

BARIUM (BA) TOT mg/L 1 1 0.15 0.15 0.15 0.15 NA

BARIUM (BA) TRC mg/L 4 4 0.070 1.460 0.460 0.140 1.46

BERYLLIUM (BE) DIS mg/L 3 1 0.001 0.006 0.004 0.001 NA

BERYLLIUM (BE) TOT 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 SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 3&4 EFFLUENT HOLDING POND BERYLLIUM (BE) TRC mg/L 3 1 <0.02 0.007 0.006 0.005 NA

CLEARWELL (NEW) (Continued) BORON (B) DIS mg/L 6 6 235 379 281 278 NA

Sample Period - September 2009 to March 2021 BORON (B) TOT mg/L 1 1 296 296 296 296 NA

BORON (B) TRC mg/L 4 4 245 404 347.75 363 379

CADMIUM (CD) DIS mg/L 3 3 0.029 0.04 0.032 0.029 NA

CADMIUM (CD) TOT mg/L 1 1 0.028 0.028 0.028 0.028 NA

CADMIUM (CD) TRC mg/L 3 3 0.031 0.042 0.034 0.031 NA

CHROMIUM (CR+6) DIS mg/L 1 1 0.02 0.02 0.02 0.02 NA

CHROMIUM (CR+3) DIS mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

CHROMIUM (CR) DIS mg/L 4 4 0.01 0.026 0.02 0.017 NA

CHROMIUM (CR) TRC mg/L 3 2 <0.02 0.032 0.026 0.02 NA

COBALT (CO) DIS mg/L 3 3 0.251 0.44 0.346 0.251 NA

COBALT (CO) TOT mg/L 1 1 0.236 0.236 0.236 0.236 NA

COBALT (CO) TRC mg/L 3 3 0.28 0.454 0.367 0.28 NA

COPPER (CU) TOT mg/L 1 1 0.164 0.164 0.164 0.164 NA

IRON (FE) DIS mg/L 3 3 0.15 4.34 2.25 0.15 NA

IRON (FE) TOT mg/L 1 1 0.4 0.4 0.4 0.4 NA

IRON (FE) TRC mg/L 3 3 4.5 25.4 15 4.5 NA

LEAD (PB) DIS mg/L 3 1 <0.001 0.003 0.003 0.002 NA

LEAD (PB) TRC mg/L 3 1 <0.009 0.012 0.008 0.004 NA

LITHIUM (LI) DIS mg/L 3 3 6.5 14 8.25 6.5 NA

LITHIUM (LI) TRC mg/L 3 3 6.9 13 9.25 6.9 NA

MANGANESE (MN) DIS mg/L 3 3 67.2 134 87.1 67.2 NA

MANGANESE (MN) TOT mg/L 1 1 64.3 64.3 64.3 64.3 NA

MANGANESE (MN) TRC mg/L 3 3 76.8 137 92.4 76.8 NA

MERCURY (HG) DIS mg/L 5 5 0.0002 0.001 0.0001 0.0001 NA

MERCURY (HG) TOT mg/L 1 1 0.0003 0.0003 0.0003 0.0003 NA

MERCURY (HG) TRC mg/L 3 3 <0.0001 0.0003 <0.0001 <0.0001 0.0003

MOLYBDENUM (MO) DIS mg/L 3 3 3.24 4.27 3.76 3.24 NA

MOLYBDENUM (MO) TOT mg/L 1 1 2.15 2.15 2.15 2.15 NA

MOLYBDENUM (MO) TRC mg/L 3 3 3.39 4.53 3.96 3.39 NA

NICKEL (NI) TOT mg/L 1 1 1.13 1.13 1.13 1.13 NA

SELENIUM (SE) DIS mg/L 6 6 0.521 1.74 1.19 1.41 NA

SELENIUM (SE) TOT mg/L 1 1 1.4 1.4 1.4 1.4 NA

SELENIUM (SE) TRC mg/L 4 4 0.540 1.680 1.185 1.120 1.68

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) DIS mg/L 3 3 0.005 0.014 0.01 0.005 NA

THALLIUM (TL) TOT mg/L 1 1 0.005 0.005 0.005 0.005 NA

THALLIUM (TL) TRC mg/L 3 3 0.0059 0.013 0.01 0.007 NA

VANADIUM (V) TOT mg/L 1 1 0.12 0.12 0.12 0.12 NA

ZINC (ZN) TOT mg/L 1 1 0.13 0.13 0.13 0.13 NA

BENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250 NA

ETHYLBENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

TOTAL XYLENE VPH mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

M-P XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

O-XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

METHYL ETHYL KETONE VOC mg/L 1 0 <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 SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

UNITS 3&4 EFFLUENT HOLDING POND METHYL TERT-BUTYL ETHER VPH mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

CLEARWELL (NEW) (Continued) NAPHTHALENE (VOL) mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

Sample Period - September 2009 to March 2021 TOLUENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 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 0.5 0.5 0.5 0.5 NA

CYANIDE (CN) TOT mg/L 1 1 0.065 0.065 0.065 0.065 NA

C5-C8 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

8/19/2021

UNITS 3&4 EFFLUENT HOLDING POND PH s.u. 79 79 7.3 7.9 7.59 7.5 7.5

MAIN DAM SUMP (3&4 MDS) SC (UMHOS/CM AT 25 C) umhos/cm 79 79 5520 17800 13245.9 13500 17800

Sample Period - August 1986 to August 2021 TDS (MEASURED AT 180 C) mg/L 79 79 8730 23000 17243.8 18200 23000

TOTAL HARDNESS AS CACO3 mg/L 30 30 4600 14700 10854.7 11000 14700

CALCIUM (CA) DIS mg/L 79 79 364 584 473.7 471 474

MAGNESIUM (MG) DIS mg/L 79 79 893 3290 2328.8 2460 3290

SODIUM (NA) DIS mg/L 79 79 450 1460 934.5 954 1460

POTASSIUM (K) DIS mg/L 61 61 18 72 44.4 53 68

TOTAL ALKALINITY AS CACO3 mg/L 61 61 348 529 403.8 401 413

TOTAL ACIDITY AS CACO3 mg/L 6 4 <1 1 0.333 0 NA

BICARBONATE (HCO3) mg/L 61 61 424 646 492.6 489 504

CARBONATE AS CO3 mg/L 51 4 <4 <4 <4 <4 <4

SULFATE (SO4) mg/L 77 77 5520 15100 11494.9 11800 15100

CHLORIDE (CL) mg/L 77 77 63 655 298.5 292 655

FLUORIDE (F) mg/L 13 13 0.45 1.15 0.653 0.62 NA

BROMIDE (BR) mg/L 25 20 <8 373 121.9 57 373

NITRATE + NITRITE AS N mg/L 13 13 10.7 33.9 19.7 19.2 NA

ORTHOPHOSPHATE (PO4-P) mg/L 8 7 <0.01 0.03 0.016 0.01 NA

ALUMINUM (AL) DIS mg/L 8 0 <0.2 <0.2 <0.2 <0.2 NA

BORON (B) DIS mg/L 79 79 13.8 96.3 62.7 73 96.3

CADMIUM (CD) DIS mg/L 8 6 <0.001 0.021 0.008 0.003 NA

COPPER (CU) DIS mg/L 8 1 <0.01 0.02 0.013 0.01 NA

IRON (FE) DIS mg/L 13 3 <0.3 0.3 0.085 0.03 NA

LEAD (PB) DIS mg/L 8 0 <0.02 <0.02 <0.02 <0.02 NA

MANGANESE (MN) DIS mg/L 18 5 <0.01 1.510 0.312 0.02 1.43

MERCURY (HG) DIS mg/L 9 0 <0.001 <0.001 <0.001 <0.001 NA

NICKEL (NI) DIS mg/L 8 5 <0.01 0.08 0.039 0.04 NA

SELENIUM (SE) DIS mg/L 79 18 <0.005 0.077 0.016 0.015 <0.005

VANADIUM (V) DIS mg/L 8 0 <0.1 <0.1 <0.1 <0.1 NA

ZINC (ZN) DIS mg/L 13 5 <0.1 0.1 0.037 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 SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

8/19/2021

3&4 SDS PH s.u. 50 50 7 8 7.63 7.6 7.5

Sample Period - September 1999 to August 2021 SC (UMHOS/CM AT 25 C) umhos/cm 50 50 1620 14900 5464.2 4960 4800

TDS (MEASURED AT 180 C) mg/L 50 50 1490 19000 5635.6 4940 5060

TOTAL HARDNESS AS CACO3 mg/L 17 17 2390 4150 2871.2 2770 3260

CALCIUM (CA) DIS mg/L 50 50 165 636 363.7 328 322

MAGNESIUM (MG) DIS mg/L 50 50 110 2770 605.5 513 597

SODIUM (NA) DIS mg/L 50 50 95 887 367.0 373 379

POTASSIUM (K) DIS mg/L 41 41 15 120 21.7 19 18

TOTAL ALKALINITY AS CACO3 mg/L 41 41 256 657 439.7 444 459

BICARBONATE (HCO3) mg/L 41 41 313 801 536.4 542 560

CARBONATE AS CO3 mg/L 41 41 <4 4 3 4 <4

SULFATE (SO4) mg/L 48 48 837 12500 3657.4 3250 3500

CHLORIDE (CL) mg/L 48 48 5 269 61.8 48 53

BROMIDE (BR) mg/L 26 15 0.7 10 2.5 1 2.6

BORON (B) DIS mg/L 50 50 1.1 74.6 7.6 5 6.4

MERCURY (HG) DIS mg/L 2 0 <0.001 <0.001 <0.001 <0.001 NA

SELENIUM (SE) DIS mg/L 50 26 <0.005 0.09 0.012 0.005 <0.005

3/9/2021

3&4 EHP CELL G PH s.u. 8 8 5.9 8.5 7.8 8.1 8

Sample Period - October 1996 to March 2021 SC (UMHOS/CM AT 25 C) umhos/cm 8 8 12900 28,400 23487.5 24100 26400

TDS (MEASURED AT 180 C) mg/L 8 8 14200 43000 33400.0 31100 41800

TOTAL HARDNESS AS CACO3 mg/L 4 4 9430 26,900 22132.5 25700 25700

CALCIUM (CA) DIS mg/L 8 8 395 578.000 463.3 448 420

CALCIUM (CA) TRC mg/L 2 2 425 478 452 425 NA

MAGNESIUM (MG) DIS mg/L 8 8 2050 6260 4895.0 4640 5990

MAGNESIUM (MG) TRC mg/L 2 2 4810 7000 5905 4810 NA

SODIUM (NA) DIS mg/L 8 8 1060 2,630 2052.5 2090 2320

SODIUM (NA) TRC mg/L 2 2 2180 2440 2310 2180 NA

POTASSIUM (K) DIS mg/L 7 7 74 147 115.1 111 105

POTASSIUM (K) TRC mg/L 2 2 120 151 136 120 NA

TOTAL ALKALINITY AS CACO3 mg/L 7 7 195 447 374.7 403 425

BICARBONATE (HCO3) mg/L 7 7 238 545 443.9 461 519

CARBONATE AS CO3 mg/L 7 1 <4 46 10 4 <4

CHLORIDE (CL) mg/L 8 8 423 1,160 885.125 961 1130

SULFATE (SO4) mg/L 6 6 10700 31900 21240 20800 29900

FLUORIDE (F) mg/L 4 4 9.1 20 15.775 15.000 15

BROMIDE (BR) mg/L 8 8 18 1,270 647 465 1150

NITRATE + NITRITE AS N mg/L 2 2 0.16 0.350 0.255 0.160 NA

NITRITE (NO2-N) mg/L 1 1 0.14 0.14 0.14 0.14 NA

ORTHOPHOSPHATE (PO4-P) mg/L 1 1 0.005 0.005 0.005 0.005 NA

PHOSPHORUS (P) TOT mg/L 2 2 0.2 0.2 0.2 0.2 NA

ALUMINUM (AL) TOT mg/L 1 1 1.48 1.48 1.48 1.48 NA

ANTIMONY (SB) DIS mg/L 2 1 <0.004 0.01 0.007 0.004 NA

ANTIMONY (SB) TOT mg/L 1 1 0.005 0.005 0.005 0.005 NA

ANTIMONY (SB) TRC mg/L 2 1 <0.005 0.01 0.008 0.005 NA

ARSENIC (AS) DIS mg/L 2 1 <0.006 0.01 0.008 0.006 NA

ARSENIC (AS) TOT mg/L 1 1 0.015 0.015 0.015 0.015 NA

ARSENIC (AS) TRC mg/L 2 1 0.008 0.008 0.008 0.008 NA

BARIUM (BA) DIS mg/L 3 3 <0.05 0.05 0.05 0.05 <0.05

BARIUM (BA) TOT mg/L 1 1 0.11 0.11 0.11 0.11 NA
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EHP CELL G (Continued) BARIUM (BA) TRC mg/L 2 0 <0.05 <0.05 <0.05 <0.05 NA

Sample Period - October 1996 to March 2021 BERYLLIUM (BE) DIS mg/L 2 1 <0.002 0.003 0.003 0.002 NA

BERYLLIUM (BE) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

BERYLLIUM (BE) TRC mg/L 2 0 <0.003 0.004 0.004 0.003 NA

BORON (B) DIS mg/L 6 6 144 181 160.3 156 156

BORON (B) TOT mg/L 1 1 205 205 205 205 NA

BORON (B) TRC mg/L 2 2 144 181 163 144 NA

CADMIUM (CD) DIS mg/L 2 1 <0.001 0.002 0.002 0.001 NA

CADMIUM (CD) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

CADMIUM (CD) TRC mg/L 2 1 <0.001 0.004 0.003 0.001 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 1 <0.005 0.006 0.006 0.005 NA

CHROMIUM (CR) TRC mg/L 2 0 <0.005 0.006 0.006 0.005 NA

COBALT (CO) DIS mg/L 3 3 0.018 0.022 0.02 0.018 NA

COBALT (CO) TRC mg/L 2 2 0.017 0.022 0.02 0.017 NA

IRON (FE) DIS mg/L 2 2 0.08 1.09 0.585 0.08 NA

IRON (FE) TRC mg/L 2 2 0.1 0.35 0.225 0.1 NA

LEAD (PB) DIS mg/L 2 2 0.001 0.002 0.002 0.001 NA

LEAD (PB) TRC mg/L 2 1 <0.002 0.009 0.006 0.002 NA

LITHIUM (LI) DIS mg/L 3 3 2.7 4 3.25 2.7 NA

LITHIUM (LI) TRC mg/L 2 2 2.9 3.9 3.4 2.9 NA

MANGANESE (MN) DIS mg/L 3 3 4.12 10.7 7.41 4.12 NA

MANGANESE (MN) TRC mg/L 2 2 4.28 10.6 7.44 4.28 NA

MERCURY (HG) DIS mg/L 3 3 <0.0001 0.0003 <0.0001 <0.0001 0.0001

MERCURY (HG) TRC mg/L 2 2 <0.0001 0.0001 <0.0001 <0.0001 NA

MOLYBDENUM (MO) DIS mg/L 2 2 0.908 1.49 1.2 0.908 NA

MOLYBDENUM (MO) TRC mg/L 2 2 0.918 1.55 1.23 0.918 NA

NICKEL (NI) TOT mg/L 1 1 0.396 0.396 0.396 0.396 NA

SELENIUM (SE) DIS mg/L 6 6 0.020 0.040 0.027 0.022 0.02

SELENIUM (SE) TRC mg/L 2 2 0.022 0.04 0.031 0.022 NA

SILVER (AG) TOT mg/L 1 0 <0.001 <0.001 <0.001 <0.001 NA

THALLIUM (TL) DIS mg/L 2 0 <0.001 0.002 0.002 0.001 NA

THALLIUM (TL) TRC mg/L 2 1 <0.001 0.002 0.001 0.001 NA

VANADIUM (V) TOT mg/L 1 0 <0.01 <0.01 <0.01 <0.01 NA

ZINC (ZN) TOT mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

BENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

ETHYLENE GLYCOL mg/L 1 0 <250 <250 <250 <250 NA

ETHYLBENZENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

TOTAL XYLENE VPH mg/L 1 0 <0.005 <0.005 <0.005 <0.005 NA

M-P XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 NA

O-XYLENE VPH mg/L 1 0 <0.0005 <0.0005 <0.0005 <0.0005 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 <0.0005 <0.0005 <0.0005 <0.0005 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
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EHP CELL G (Continued) TOT EXTRACTABLE HYDROCARBON(EPH) mg/L 1 1 0.62 0.62 0.62 0.62 NA

Sample Period - October 1996 to March 2021 TOT EXTRACTABLE HYDROCARBON(EPHscr) mg/L 1 1 0.5 0.5 0.5 0.5 NA

CYANIDE (CN) TOT mg/L 1 1 0.065 0.065 0.065 0.065 NA

C5-C8 ALIPHATICS mg/L 1 0 <0.02 <0.02 <0.02 <0.02 NA

3/9/2021

3&4 EHP CELL H PH s.u. 7 7 6.1 7.7 6.900 6.900 6.9

Sample Period - July 1993 to March 2021 SC (UMHOS/CM AT 25 C) umhos/cm 7 7 18700 39700 30900 33900 39700

TDS (MEASURED AT 180 C) mg/L 7 7 26300 77200 50914.3 53500 77200

TOTAL HARDNESS AS CACO3 mg/L 5 5 17200 48500 33320.0 38800 48500

CALCIUM (CA) DIS mg/L 7 7 407 568 506.3 509 473

CALCIUM (CA) TRC mg/L 2 2 440 522 481 440 NA

MAGNESIUM (MG) DIS mg/L 7 7 3850 11500 7901.4 9090 11500

MAGNESIUM (MG) TRC mg/L 2 2 6480 10200 8340 6480 NA

SODIUM (NA) DIS mg/L 7 7 1300 3,520 2702.9 3250.0 3420

SODIUM (NA) TRC mg/L 2 2 2540 3570 3055 2540 NA

POTASSIUM (K) DIS mg/L 7 7 84 169 131.3 137 137

POTASSIUM (K) TRC mg/L 2 2 130 173 152 130 NA

TOTAL ALKALINITY AS CACO3 mg/L 7 7 23 136 76.9 75 75

TOTAL ACIDITY AS CACO3 mg/L 2 0 <0.5 <0.5 <0.5 <0.5 NA

BICARBONATE (HCO3) mg/L 7 7 29 165 93.7 91 91

CARBONATE AS CO3 mg/L 7 2 <4 4 <4 <4 <4

SULFATE (SO4) mg/L 7 7 18500 50600 35928.6 41600 50600

CHLORIDE (CL) mg/L 7 7 364 1460 1087.4 1420 1450

FLUORIDE (F) mg/L 5 5 16 38 27.240 30 NA

BROMIDE (BR) mg/L 5 1 <1.0 2280 1490 1490 2280

NITRATE + NITRITE AS N mg/L 3 3 5.4 13.3 9.6 10.1 NA

ORTHOPHOSPHATE (PO4-P) mg/L 2 2 0.02 0.15 0.085 0.02 NA

ALUMINUM (AL) DIS mg/L 2 2 0.8 2.2 1.5 0.8 NA

ANTIMONY (SB) DIS mg/L 2 2 0.04 0.076 0.058 0.04 NA

ANTIMONY (SB) TRC mg/L 2 2 0.04 0.08 0.06 0.04 NA

ARSENIC (AS) DIS mg/L 2 1 0.005 0.006 0.006 0.005 NA

ARSENIC (AS) TRC mg/L 2 2 0.009 0.01 0.01 0.009 NA

BARIUM (BA) DIS mg/L 2 1 0.05 0.06 0.055 0.05 NA

BARIUM (BA) TRC mg/L 2 2 0.07 0.09 0.08 0.07 NA

BERYLLIUM (BE) DIS mg/L 2 1 0.003 0.004 0.004 0.003 NA

BERYLLIUM (BE) TRC mg/L 2 1 0.003 0.005 0.004 0.003 NA

BORON (B) DIS mg/L 6 6 223 320 275 282 282

BORON (B) TRC mg/L 2 2 223 320 272 223 NA

CADMIUM (CD) DIS mg/L 4 4 0.007 0.036 0.017 0.008 NA

CADMIUM (CD) TRC mg/L 2 2 0.007 0.025 0.016 0.007 NA

CHROMIUM (CR) DIS mg/L 2 0 0.005 0.005 0.005 0.005 NA

CHROMIUM (CR) TRC mg/L 2 1 0.006 0.009 0.008 0.006 NA

COBALT (CO) DIS mg/L 3 3 0.085 0.176 0.131 0.085 NA

COBALT (CO) TRC mg/L 2 2 0.082 0.195 0.139 0.082 NA

COPPER (CU) DIS mg/L 2 2 0.04 0.04 0.04 0.04 NA

IRON (FE) DIS mg/L 4 3 0.03 0.13 0.075 0.07 NA

IRON (FE) TRC mg/L 2 2 0.2 0.38 0.29 0.2 NA

LEAD (PB) DIS mg/L 4 1 0.001 0.01 0.006 0.001 NA

LEAD (PB) TRC mg/L 2 1 0.002 0.01 0.006 0.002 NA

LITHIUM (LI) DIS mg/L 3 3 5.3 8.4 6.45 5.3 NA

LITHIUM (LI) TRC mg/L 2 2 5.7 8.4 7.05 5.7 NA
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NO. OF NO. ABV DATE AND ANALYSES OF

SITE PARAMETER UNITS SAMPLES DETECT MIN MAX MEAN MEDIAN MOST RECENT SAMPLE

TABLE 2 - 4

TALEN COLSTRIP STEAM ELECTRIC STATION

UNITS 3 & 4  EVAPORATION POND CHEMICAL PROFILES 2021

NA = Not Analyzed; *All Samples Collected From The Surface Of The Ponds

3&4 EHP CELL H (Continued) MANGANESE (MN) DIS mg/L 5 5 18.6 65.1 36.1 25.4 NA

Sample Period - July 1993 to March 2021 MANGANESE (MN) TRC mg/L 2 2 44 70.7 57.4 44 NA

MERCURY (HG) DIS mg/L 4 2 0 0.001 0.001 0 NA

MERCURY (HG) TRC mg/L 2 2 0 0 0 0 NA

MOLYBDENUM (MO) DIS mg/L 2 2 1.96 3.14 2.55 1.96 NA

MOLYBDENUM (MO) TRC mg/L 2 2 1.94 3.48 2.71 1.94 NA

NICKEL (NI) DIS mg/L 2 2 0.27 0.37 0.32 0.27 NA

SELENIUM (SE) DIS mg/L 6 6 0.297 0.710 0.533 0.592 0.592

SELENIUM (SE) TRC mg/L 2 2 0.297 0.71 0.504 0.297 NA

THALLIUM (TL) DIS mg/L 2 1 0.002 0.004 0.003 0.002 NA

THALLIUM (TL) TRC mg/L 2 1 0.001 0.005 0.003 0.001 NA

VANADIUM (V) DIS mg/L 2 2 0.16 0.18 0.17 0.16 NA

ZINC (ZN) DIS mg/L 2 0 <0.005 <0.005 <0.005 <0.005 NA
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2021 Water Elevations (ft. msl)

STEP - Stage II Evap Ponds 1/3/2022 MIN MAX

Pond 

Bottom or 

Top of 

Paste Elev

Year of 

Last 

Bottom 

Survey

Min Depth 

(ft)

Max Depth 

(ft)

Old Clearwell Dry 3244 2013

E Cell Dry 3261.72 3263.75 3244 2015 17.72 19.75

B Cell 3265.06 3261.13 3267.49 3245 2013 16.13 22.49

D Cell 3241.55 3241.55 3260.39 3232 2013 9.55 28.39

3&4 EHP - Effluent Holding Ponds

C Cell DRY

B Cell (New Clear Well) DRY? 3280.19 3283.80 3270 10.19 13.80

G Cell DRY

F Cell 3284.28 3284.28 3287.94 3271 2013 13.28 16.94

H Cell 3283.74 3283.62 3286.09 3266 2013 17.62 20.09

J1 Cell 3262.94 3258.54 3263.25 3242 16.54 21.25

A Cell New Clearwell 3279.00 3273.93 3282.63 3264 2017 9.93 18.63

Plant Site Ponds

GWCSP 3271.70 3267.61 3271.70 3253 2020 14.61 18.70

B Pond 3262.88 3259.22 3263.43 3240 2009 19.22 23.43

SWP-1 3266.79 3264.94 3270.49 3253 2016 11.94 17.49

SWP-2 3266.02 3260.81 3266.02 3260 2016 0.81 6.02

NOTE : Inconsistencies in pond elevations are suspected but the minimum required freeboard was maintained throughout 

            the year. 

2021 Water Depths

TABLE 2-5

COLSTRIP STEAM ELECTRIC STATION

2021 POND ELEVATION SUMMARY

TALEN MONTANA, LLC
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3.0  SAMPLE AND FIELD DATA COLLECTION 

 

The Colstrip SES WRMP (Talen, 2020) details sample collection, handling, and preservation 

procedures and outlines data quality control/quality assurance objectives.  This chapter 

contains a summary of field data acquisition procedures that includes not only water sampling 

protocol, but also water level measurement methods, field parameter measurement procedures, 

and site surveying metrics. 

 

In 2021, sampling of established sites in the Units 1 through 4 Plant Site, the Stage I & II 

Evaporation Pond Area, and the Units 3&4 EHP Area was performed by Talen ECD personnel 

and/or by Hydrometrics personnel.  Operational monitoring is conducted by both Talen and 

Hydrometrics, while Hydrometrics conducts sampling for investigation and mitigation 

activities associated with the Colstrip Wastewater AOC Interim Response Actions.  The spring 

operational sampling session was conducted from February through July and included 

sampling 223 capture wells, 570 monitoring wells, ten private wells, four interception 

trenches/sumps, eleven ponds, eight injection wells, and eight surface water sites.  The fall 

operational sampling session was conducted from July through December and included 

sampling 227 capture wells, 362 monitoring wells, ten private wells, four interception 

trenches/sumps, five ponds, six surface water sites and 46 injection wells. Not all wells are 

sampled both in the spring and fall. If historical data indicate there is no seasonal variability in 

water quality, sampling frequency may be reduced to only once a year.  Some wells scheduled 

for sampling were found to be dry during one or both events. 

 

Water levels are measured in all wells using a calibrated electric well probe prior to sample 

collection.  All measurements are to the nearest 0.01 feet.  Monitoring wells containing 

sufficient water are pumped or bailed to remove a minimum of three well casing volumes of 

water or until water quality stabilizes as indicated by SC and water temperature measurements.  

This ensures a representative sample from the target water-bearing zone.  Wells with low water 

yields are bailed or pumped dry and revisited for sampling.  Capture wells that are in operation 

(pumping) at the time of sample collection may not require additional purging.  Field 

conductivities and water temperature measurements during purging were obtained using a 
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calibrated YSI 3000 T-L-C meter or a YSI model 30 S-C-T meter.  Water level probe and 

conductivity meter quality control (QC) data are on file in the Talen ECD and with 

Hydrometrics, Inc. 

 

Talen typically requests analysis for the parameters listed in Table 3-1.  All samples to be 

analyzed for dissolved metals are field filtered through a new 0.45-micron membrane filter and 

adjusted to a pH of 2.0 or lower with redistilled nitric acid to preserve the sample.  Samples 

collected for analysis of common ions and physical parameters are submitted to the laboratory 

unfiltered and unpreserved.  Sample collection, preservation, and storage procedures used by 

Talen ECD are in accordance with USEPA) recommended techniques.  Test procedures are in 

accordance with USEPA recommended procedures or their equivalent (USEPA, 2012). 

 

New wells installed during 2021 were sampled by Hydrometrics, Inc. using similar techniques 

to those previously described.  In 2021, Hydrometrics, Inc. also sampled private wells  

PW-705, 709, 721, 722, 723, 727, 728, 729, 733 and 739.  These data are included in 

appendices D and G.  Private wells with access or pump issues were not sampled. 

 

Talen varies water level monitoring frequency appropriately according to well type  

(i.e. monitoring, capture, or private well) and/or location to adequately assess short and long 

term temporal trends across the well network.  Capture well water levels are monitored two to 

three times each month.  These measurements may reflect either pumping or recovery 

conditions, depending on pump cycle.  Water levels at monitor wells are either measured 

quarterly or semi-annually.  Private well water level measurements are taken semi-annually at 

wells with access ports.  Monitoring schedules for all wells and sites can be found in the 

WRMP (Talen, 2020).  Groundwater elevations measured at monitoring wells in the Plant Site 

Area, Units 1&2 Stage I & II Evaporation Pond Area, and the Units 3&4 EHP Area are 

included in Appendices A, B and C, respectively.  The Data Validation Summary and Data 

Summary Analysis Report for the three areas and the Private and Townsite wells are included 

in Appendix D.  All historical water quality data and water level data can be found in the Talen 

ECD electronic files. 

 



H:\PROJECTS\TALEN\10004 Annual Rpt\2021\2021AnnualRpt_FINAL.docx 4/13/2022 

 3-3 

In 2005, PPLM contracted with HKM Engineering to survey all established monitoring sites 

using survey grade GPS equipment.  These sites were surveyed for northing, easting, ground 

elevation, and measuring point elevation, with the following notations: US State Plane 

Montana 2500NAD 1983 (Conus), VERT=NAVD 88 Geoid03 Grid2, USGS Benchmark U217 

NAVD 88 ELEV 3234.80 usft is held for VERT CONTROL.  Combined scale factor at U217 = 

0.99943242 & Convergence = 2 deg 06’ 14”.  All existing established sites were surveyed in 

the spring of 2005.  In some cases, the difference in the new measuring point elevation from 

the previous measuring point elevation was extreme (8 to 12 feet), and in some cases there was 

no difference.  All calculated groundwater elevations prior to HKM’s May 2005 survey have 

been revised using the new surveyed elevation datum and can be found in the Talen ECD files.  

The established sites shown on Exhibit 1 are plotted based on the new data. 

 

All sites installed since 2005 have been surveyed with survey grade GPS equipment using the 

vertical and horizontal controls established by HKM (2005).  New monitoring, capture and 

injection wells installed in 2021 were surveyed by Hydrometrics.  Surveyed elevation data for 

the new wells and all Talen sites can be found in Appendix E of this report. 

 



Analytical 3&4

Lab Method Parameter EHP

FIELD PH - FLD X X X

FIELD SC (UMHOS/CM AT 25 C) (FLD) X X X

FIELD WATER TEMPERATURE (FLD) X X X

A4500-HB pH - LAB X X X

A2510B SC (UMHOS/CM AT 25 C) X X X

A2540C TDS (MEASURED AT 180 C) X X X

A2320B BICARBONATE ALK AS HCO3 X X X

A2320B CARBONATE AS CO3 X X X

A2320B TOTAL ALKALINITY AS CACO3 X X X

A2340B TOTAL HARDNESS AS CACO3 X X X

E200.7/E200.8 CALCIUM (CA) X X X

E200.7/E200.8 MAGNESIUM (MG) X X X

E200.7/E200.8 POTASSIUM (K) X X X

E200.7/E200.8 SODIUM (NA) X X X

E300.0 SULFATE (SO4) X X X

E300.0 CHLORIDE (CL) X X X

E300.0 BROMIDE (BR) X X X

E200.7/E200.8 BORON (B) X X X

E200.7/E200.8 COBALT (CO) X X X

E200.7/E200.8 LITHIUM (LI) X X X

E200.7/E200.8 MANGANESE (MN) X X X

E200.7/E200.8 MOLYBDENUM (MO) X

E200.7/E200.8 MERCURY (HG) X
*

E200.7/E200.8 SELENIUM (SE) X X X

Units in mg/L unless otherwise specified.

*Wells 23S, 24S, 30S-2, 44S, 807, and U3-1 only

Colstrip Steam Electric Station

Table 3-1

Talen Montana, LLC

SOEP/     

STEPPlantsite

 Groundwater Quality Parameters

H:\PROJECTS\TALEN\10004 Annual Rpt\2021\Tables\Table 3-1_2021GW Quality Parameters.xlsx

Hydrometrics, Inc. Page 1 of 1
Table 3-1

3/30/2022
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4.0  SAMPLE AND FIELD QUALITY CONTROL/QUALITY ASSURANCE 

PROCEDURES AND RESULTS SUMMARY 

 

Procedures for Quality Assurance (QA) and Quality Control (QC) are detailed in the WRMP 

(Talen, 2020).  As part of the QC procedures, duplicate, blank, and standard samples were 

submitted blind (encoded) to the contract laboratory.  In 2021, the contract laboratory was 

Energy Laboratories, Inc. of Billings, Montana. 

 

Duplicate and split samples quantify precision.  Precision is defined as a measure of 

reproducibility of replicate measurements and is inversely related to the variability among the 

results obtained (e.g., highly variable results have low precision).  Precision of field duplicates 

is an evaluation of both field sampling variability and the laboratory analytical variability.  

Blank samples are used as a QC of laboratory analysis and also, at times, to identify potential 

cross contamination of filtering apparatus, sample containers, or sampling equipment.  

Standards are samples of known concentrations analyzed by the contract laboratory for the 

routine Talen sampling parameters.  Environmental Resource Associates (ERA) supplied the 

standards in 2021.  A total of 94 duplicates and 35 blanks were submitted in 2021. 

 

Six split samples were collected in 2021 as a check of the contract laboratory analytical 

variability.  The split samples were submitted to Pace Analytical Laboratory; all results were 

of acceptable quality. 

 

The QA/QC data and validation summary report for 2021 are included in Appendix D. 

 

4.1 QA/QC DATA EVALUATION 

Three categories of QA/QC data evaluated are: 

1. Talen duplicates submitted to Energy Laboratories; 

2. Standards; and 

3. Blanks. 
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A summary of relative percent differences (RPDs) for Talen duplicates is as follows. 

Indicator 

Parameter 

2021 Average Relative Percent 

Difference Between Talen Duplicates 

SC 1.26 

TDS 1.51 

Calcium 2.03 

Magnesium 1.96 

Sulfate 2.0 

Boron 3.0 

Bromide 4.58 

Potassium 3.09 

Selenium 0.56 

Sodium 1.48 

Chloride 2.59 

Alkalinity 5.47 

Bicarbonate 2.46 

Carbonate 0.66 

Lithium 1.5 

Cobalt 4.8 

Molybdenum 2.0 

 

The review of Talen duplicates for the above parameters indicates all results were within 

acceptable limits of variation and are satisfactory for the intended use.  Note that mercury was 

not detected in any of the duplicates.  The RPD for mercury was calculated based on variations 

in reporting limits 

 

Results for all the standards submitted were within the ERA advisory ranges.  These data 

indicate the data obtained from the laboratory analysis are accurate and satisfactory for the 

intended uses. 
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No field blanks collected in 2021 indicated cross contamination of samples.  All deionized 

water blanks in 2021 were obtained from Talen’s Colstrip SES Units 3&4 condensate tank 

(deionized and demineralized for use in the boiler) or from Northwest Scientific, Inc. 

 

Laboratory analytical results were also compared with the previous water quality record for 

each site.  Laboratory results for 2021 that were inconsistent with previous data for that site 

were noted and the laboratory was then requested to check for transcription errors, reanalyze 

the sample, or check for other possible problems that could result in anomalous results.  

Inconsistencies due to laboratory analytical or transcription error were corrected.  If a sample 

was reanalyzed and, upon reanalysis, original and reanalysis results were within laboratory 

precision limits for that parameter, the original results remained in the data record and were 

flagged as anomalous values.  Continued water quality monitoring of these sites will identify 

if the anomalous results indicate an actual water quality change.  Results of reanalysis are 

managed in accordance with the WRMP (Talen, 2020). 
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5.0  OVERVIEW OF 2021 DATA EVALUATION 

 

Monitoring data from 2021 are reviewed and evaluated in this report according to the location 

of three major process water management areas at the Colstrip SES: the Units  

1 through 4 Plant Site; the Units 1&2 Stage I & II Evaporation Pond Area; and the Units 3&4 

EHP Area.  Water quality results and groundwater elevations recorded at individual sites in 

each of the three areas are included in Appendices A through D. 

 

An evaluation of site-specific water quality changes was conducted by comparing average 

values of indicator parameters from three previous monitoring years (generally six samples) to 

spring and fall 2021 results.  Indicator parameters typically used in the comparison were 

sulfate, SC and boron.  Chloride was added to the indicator parameter list for statistical 

evaluation of water quality data starting in 2017.  A large percentage change (around 15%) 

from the average of previous three-year sample period of any of the indicator parameters may 

signify an actual water quality change at a given site.  It should be noted that large percent 

changes also occur when results for those parameters at low concentrations, such as boron, 

vary only slightly.  For example, a change in boron concentration from 0.3 to 0.4 mg/L 

represents a 33% change.  In the previous example, the laboratory analytical accuracy for boron 

is 0.1 mg/L; therefore, the apparent change may not be real and is not considered significant.  

Large apparent changes can also occur in parameters for sites with a small database (less than 

six samples).  For sites with parameters showing large percentage changes (about 15%), the 

entire water quality record for the site was reviewed as well as the records for adjacent and 

nearby sites.  Trends of all indicator parameters, as well as other measured parameters, were 

then reviewed to evaluate whether a change in water quality had occurred. 

 

Sections 6.0, 7.0, and 8.0 include discussions of parameter trends considered relevant for each 

area based on professional judgment and are not all inclusive of changes flagged as greater 

than 15% increase or decrease in statistical comparison for the reasons explained in the 

previous paragraph.  Changes at very low concentrations are generally not considered 

significant and are not listed.  Similar situations may occur for other parameters and are not 

mentioned if the reported water quality is not considered indicative of probable water quality 
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changes associated with plant operations but are rather likely the result of normal fluctuations 

that are observed in eastern Montana groundwater.  Results of these comparisons for all sites 

that had three years of data prior to 2021 can be found in Appendix F for Plant Site Area, 

Appendix G for the Units 1&2 Stage I & II Evaporation Pond Area, and Appendix H for the 

Units 3&4 EHP Area. 

 

Bromide was added to the parameter list in fall 2009 and is considered a potential tracer for 

recent (since 2010) process pond water.  In the past, laboratory detection limits for bromide 

have ranged from 5 to 50 mg/L.  Changes in laboratory instrumentation have resulted in a 

detection limit of 0.5 ppm starting in 2012.  Two dam sumps were sampled in 2021, the STEP 

Main Dam Sump and the EHP Main Dam Sump.  The highest concentration of bromide in a 

dam sump during 2021 was 340 mg/L at the Units 3&4 EHP Main Dam Sump. 

 

Wells with observed concentrations of bromide greater than the associated background 

screening level (BSL) during 2021 are noted in the following sections.  Note that the only true 

BSL calculated for bromide (5 mg/L) is associated with the deeper sub-McKay strata and 

represents the 95th upper confidence bound on the 90th percentile of the background data.  The 

estimated “BSL” for spoil is less than the 90th percentile, due to a limited background data set.  

The estimated “BSLs” for bromide in alluvium and coal related units represent the largest 

reported value for the dataset.  However, the dataset consists of all non-detect values (Neptune 

and Company, Inc., May 2017).  Concentrations of bromide above the BSL are not used in this 

report as a primary indication of process water impacts because of the statistical limitations of 

the datasets for most stratigraphic units.  However, a screening level of 5 mg/L is used to 

evaluate bromide as a potential indication of recent process pond water seepage.  Areas with 

values above 5 mg/L are considered for further evaluation and are identified in the following 

water quality discussions. 

 

Seepage from process ponds could potentially influence water levels and water quality in the 

monitoring wells at the Colstrip SES; however, there are other factors that can influence local 

groundwater levels and/or water quality.  Examples of these factors are as follows. 
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1. Runoff water storage and disposal.  Ponds used for sediment retention and management 

of runoff water are located within and outside of the plant area.  This water is of variable 

quality and may differ from water present in the aquifers.  These ponds include holding 

ponds utilized at the Rosebud Mine. 

2. Natural recharge.  Aquifers in the area are recharged by infiltration of precipitation.  

Colstrip area precipitation in 2021 was 8.73 inches, three inches less than what was 

recorded in 2020 and less than half the ten-year annual mean (2011 through 2020) of 

18.68 inches (Table 5-1). 

3. Seepage from spoil.  Regraded and reclaimed mine spoil from previous mining 

operations are present at many locations in the Colstrip area.  Wells that penetrate, or 

are adjacent to the spoil, may be completed in water that is more mineralized than most 

natural groundwater in the area. 

4. Construction activities.  Groundwater levels and quality can be affected by construction 

activities associated with the power plant and pond construction.  Excavation and 

temporary storage of water in sediment ponds may influence nearby monitoring wells. 

5. Mining activities.  Interruption of aquifers by strip mining and dewatering systems can 

affect groundwater levels of nearby monitoring wells. 

 

Sections 6.0 through 8.0 include summaries of capture system pumping volumes for each area 

and summaries of injection system performance data in areas where freshwater flushing 

systems associated with Montana Department of Environmental Quality (MDEQ) approved 

AOC remedies are currently operating.  The freshwater flushing system began operating on 

the Plant Site in 2020 and continued through 2021. 

 

The reported capture system flows are based on manual measurements made at each wellhead 

using a calibrated container and stopwatch.  The manual flows are adjusted by applying a 

correction factor to account for backpressure in the discharge line caused by increased head 

pressure due to the elevation difference at the final discharge point, friction losses in the pipe 

and fittings (that may be exacerbated by scaling), and connectivity to other capture wells on a 

common pipeline system.  An average correction factor of 0.75 was determined through 

empirical comparison between wellhead and end of pipeline discharge rates.  All pumping 
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rates measured at individual capture wells are multiplied by the average correction factor to 

obtain the final reportable capture rate.  Total volume pumped for the year is calculated by 

multiplying the estimated flow rates by the amount of time the pump operated.  Hour meters 

installed at each capture well are used to record pump operating time. 

 



Inches

January 0.33

February 0.83

March 0.47

April 0.61

May 0.92

June 0.46

July 0.41

August 1.57

September 0.5

October 1.13

November 0.43

December 1.07

8.73

Ten Year Annual Mean (2011 - 2020)

Year Inches

2011 23.92

2012 8.04

2013 22.96

2014 17.79

2015 11.6

2016 25.04

2017 14.1

2018 22.68

2019 22.62

2020 11.73

18.05

Talen Montana, LLC

Table 5-1

Ten Year Annual Mean

2021 Data

Colstrip Area Precipitation Data

Colstrip Steam Electric Station

Month

Total precipitation

H:\PROJECTS\TALEN\10004 Annual Rpt\2021\Tables\Table 5-1_2021 Precipitation Data.xlsx

Hydrometrics, Inc. Page 1 of 1
Table 5-1

3/30/2022
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6.0 UNITS 1 THROUGH 4 PLANT SITE AREA MONITORING – 2021 

 

Hydrological monitoring conducted in 2021 at the Units 1 through 4 Plant Site included 

collection of water quality samples from 255 sites (including ponds) in the spring and 240 sites 

in the fall (exclusive of quality control samples). 

 

The following additional work activities were conducted at the Units 1 through 4 Plant Site in 

2021 in support of ongoing groundwater monitoring and mitigation. 

• Operation and performance monitoring of the fresh water flushing system continued in 

in 2021 after installation and testing that occurred in 2019.  A summary of the first year 

of operation is presented in the Performance Evaluation Report – Plant Site Remedy 

2021 (Hydrometrics, October 2021). 

• Wells 16M and 17M were abandoned in August due to suspected problems with well 

seals.  The McKay Coal continues to be monitored in these locations with replacement 

wells 16M-2 and 17M-2. 

 

Spills or Releases at the Plant Site.  No spills or releases occurred in the Plant Site area during 

2021. 

 

6.1 EVALUATION OF 2021 PLANT SITE CAPTURE WELL PUMPING RATES 

A total of 62 capture wells (including four horizontal wells) and four under-liner secondary 

containment systems operated in the Units 1 through 4 Plant Site Area in 2021.  Thirteen 

capture wells were not operated for all or a portion of 2021 due to improved water quality.  SC 

measured in groundwater all Plant Site capture locations in 2021 shows an average 

improvement (decrease in SC) of 46% when compared to the highest SC measured at these 
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wells previously.  The estimated average collection rate for the wells in the Units 1 through 4 

Plant Site Area for 2021 was about four gallons per minute (gpm) per well1. 

 

Estimates of capture system pumping rates from 2011 through 2021 are presented in  

Table 6-1.  These reported pumping rates are based on the method of flow measurement 

presented in Section 5.0 and the adjustment for backpressure influences.  All captured 

groundwater at the Plant Site is pumped to the Groundwater Capture Storage Pond (GWCSP) 

for management.  Capture wells that share a common pipeline are grouped together on  

Table 6-1. 

 

Groundwater captured in the Plant Site Area is pumped to the plant ponds (currently the 

GWCSP) as required by the Certificate of Environmental and Compatibility and Public Need 

“Certificate”.  The captured groundwater results in an increase of the overall water inventory.  

To help address this increase in water inventory, a wastewater treatment process was 

implemented in 2009.  This process utilized an innovative technology called vibratory shear 

enhanced process (VSEP), which is a membrane technology that allows water to be treated 

without the addition of traditional pretreatment chemicals. The VSEP was removed in 2019.  

Beginning in February 2020, groundwater captured at the Plant Site and 1&2 STEP areas is 

directed to the GWCSP for management.  A new system to treat captured groundwater is 

currently under construction and scheduled to go into service in 2022. 

 

In 2004, a groundwater model was developed for the Plant Site as a tool to help evaluate the 

effectiveness of the collection systems.  Periodic model updates are completed to incorporate 

new data points, pumping rates, etc.; and results are used to further evaluate groundwater 

capture effectiveness.  The 2015 model update that included additional data collected since 

2004 predicted existing capture wells on the Plant Site are effective (NewFields, 2015).  The 

 

1 An explanation of flow measurement method is provided in Section 5.0, pages 5-3 and 5-4 of this report. 
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model was updated in 2018 to include contaminant transport for evaluating Remedy 

effectiveness (Newfields, 2019). 

 

Use of Anti-Scalant and Biocide in Capture Wells.  Scaling (mineralization) and/or biofouling 

problems have been ongoing in some pipelines and capture wells on the Plant Site and have 

resulted in some capture system downtime, despite Talen’s aggressive maintenance protocol 

that includes addition of various anti-scalants and biocides.  These products are added to the 

well water in attempt to limit scaling and biofouling in the wells, pumps and pipelines.  One 

biocide previously used, Towerbrom®, contains bromide.  For this reason, use of bromide as a 

tracer must be evaluated for each area individually and is not currently considered a reliable 

indicator in areas where Towerbrom® was applied.  Towerbrom® has been phased out as a 

biocide in capture wells for scale control.  Bromide should be a suitable indicator of more 

recent seepage in areas where well treatments are not necessary. 

 

Field application of new products to treat scaling and biofouling in capture wells and piping 

began in 2017.  The new products included Boresaver Ultra C, sulfamic acid, and oxalic acid.  

Boresaver Ultra C was the most effective product tested and is currently being used to 

periodically treat wells listed in the following table. 

 

SRP-2 B4-2 10M 56D 108A 119A 

SRP-3 CW4-A 10S 58M 111SP 122A 

SRP-5 CW11-A 19SP 59M 113M 169M 

SRP-6 CW12-A 26SP 78A 114S 704 

SRP-7 4S-2 29SP 98M 115M 725 

SRP-8 5M 31M 106A 116M 729 

B1-2 5S 55D 107A 117A   
 

 

6.2 EVALUATION OF 2021 PLANT SITE GROUNDWATER QUALITY AND LEVEL 

DATA 

The 2021 groundwater elevation (GWE) and water quality data for the Units 1 through 4 Plant 

Area sites are tabulated in Appendices A and D, respectively.  Appendix A also contains 

hydrographs for each of the wells.  Comparisons of indicator parameters (SC, boron, sulfate 
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and chloride) were made between both spring and fall 2021 water quality data to the average 

of the previous three years (2018 – 2020).  This comparison is in Appendix F.  Potentiometric 

surface maps, constructed with 2021 spring and fall GWE data (including both monitoring and 

capture well measurements) are included as Exhibit 2.  Note that groundwater elevations at 

capture wells shown on Exhibit 2 reflect either pumping or recovery conditions at the time of 

measurement.  Maps showing concentrations of SC, boron, sulfate, bromide and chloride in 

groundwater in the Units 1 through 4 Plant Site Area during 2021 are included in Exhibits 3 

through 7.  The following is a discussion of site specific activities conducted within sub-areas 

of the Plant Site and groundwater water trends observed within those sub-areas. 

 

Brine Concentrator Solids Disposal Area (formerly Units 1&2 Brine Pond Area). Mitigation 

activities in this area have included closing the Units 1&2 Brine Waste Disposal Ponds (D1 

through D4 Ponds).  Sediments in the footprint of the former D4 Brine Pond were also 

investigated in 2013 to evaluate their potential as a source of influence on local groundwater 

quality (Hydrometrics, 2013).  Based on the results of the soil investigation, PPLM conducted 

source area removal by excavating salt laden soil from the area that was formerly under the 

pond liner (Hydrometrics, July 2015). 

 

Changes in water quality in the vicinity of the former brine ponds are a function of changing 

groundwater flow paths in the area and are not from a new source of process water.  Factors 

that have changed groundwater flow in the area include: 

 

• Construction of the Brine Concentrator Solids Disposal Area (BCSDA). 

o Operating capture wells B-1, 4S, and 70SP were taken out of service and 

abandoned in 2018, changing groundwater flow paths in the vicinity of these 

wells. 

o New and replacement capture wells were installed in 2018 following 

construction of the BCSDA.  These wells (B1-2, B4-2, 25R, and 175SP) were 
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placed in service in the fall 2018, further changing the groundwater flow paths 

in the area. 

• Groundwater levels in the vicinity of Stormwater Pond #2 rise and fall relatively 

quickly in response to changes in water levels in the pond.  These fluctuations result in 

a change in groundwater flow paths in the area. 

• Additional groundwater capture and injection has been conducted in this area to 

accelerate the local mitigation efforts.  Horizontal wells HCW-2SP and HCW4-SP are 

actively capturing groundwater in spoils in this area.  Numerous injection wells provide 

freshwater flushing to this area.  These injection wells were installed in 2019 and began 

operating in 2020. 

 

Collection of impacted groundwater in this area also continued in 2021 from wells B1-2,  

B4-2, 4S-2, 19SP, 25R, 26SP, 111SP and 175SP. 

 

Water quality trends observed at wells in this area are identified below.  Note that an improved 

water quality trend indicates that two or more indicator parameters (boron, chloride, sulfate or 

SC) have decreased in concentration by 15% or more as compared to the previous three year 

average.  Alternately, declining water quality indicates that concentrations of two or more 

indicator parameters increased as compared to the previous three-year average (consecutive 

years) for that well. 

 

Capture wells 

• B1-2, B4S-2, 19SP, 25R, 26SP, 29SP, 111SP and 175SP – Water quality improved. 

• Capture wells HW2-SP and HW4-SP only have two years of water quality data. 

 

Monitoring wells 

• 4M-2, 12M, 12R-2, 18D, 18M, 18S, 19M, 19D-2, 25SP-2, 26M, 27SP, 28SP, 35SP, 

40SP, 85SP, 86SP, 87SP, 88M, 90R, 89SP 176M, 179SP and 180SP – No change. 

• 84SP - Boron concentrations increased. 

• 35M, and 178M – Water quality declined. 

• B-6, B-7, 18SP, 41SP, 71SP, 72M and 177I – Water quality improved. 
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Wells with bromide concentrations exceeding the screening level of 5 mg/L at least once 

during the year in the Units 1&2 Brine Pond Area are as follows: 

• Spoil wells – B1-2, 26SP, 71SP, 84SP, 85SP, 89SP, 175SP and 180SP. 

• Coal wells – 12R-2, 25R and 90R. 

 

Units 1-4 Sediment Retention Pond (SRP)/Units 1&2 Bottom Ash Pond Areas.  Mitigation 

activities in this area have included double lining the Units 1&2 B Pond (formerly Units 1&2 

Flyash Pond B Cell) in 2004, relining the Units 1-4 SRP in 1989, converting the Units 1&2 A 

Pond to a clean water pond (2005), and double lining the Units 1&2 Bottom Ash Pond 

Clearwell in 2006.  The Units 1&2 A Pond was dewatered in early 2015, after which solids 

from Units 3&4 Wash Tray Pond (Units 3&4 WTP), Units 3&4 Scrubber Drain Collection 

Pond (DC Pond), and Drain Pit #2 were placed in the former pond.  The Units 1&2 A Pond 

was capped and closed in 2019.  Additional capture and injection wells were installed in 2019 

as part of the MDEQ-approved AOC remedy for the Plant Site.  The freshwater flushing and 

expanded capture system began operating in July 2020.  This included two horizontal capture 

wells (HCW-1A and HCW-2SP) that were installed and began operating directly beneath 

former A Pond and three additional vertical capture wells (CW-4A, 11A, and 12A) that were 

installed and began operating north of the SRP.  General water quality improvement has been 

observed in this area indicating actions taken to mitigate process pond impacts to groundwater 

are effective (Hydrometrics, October 2021). 

 

In addition to source reduction and control, Talen has installed several capture wells in the area 

between the Units 1&2 A and B Ponds and East Fork Armells Creek to mitigate groundwater 

impacts from process water (see Exhibit 1).  Numerous monitoring wells are distributed among 

the capture wells in this area to measure the effectiveness of groundwater capture on water 

levels and groundwater quality.  The monitoring and capture well network west of the Units 

1&2 B and former A Pond includes wells completed in shallow alluvium, fill, deep alluvium, 

McKay Coal, and sub-McKay bedrock. 

 

Monitoring wells and/or groundwater capture wells in this area that exhibited water quality 

changes in 2021 are listed below.  In general, the discussion is restricted to wells that have 
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shown greater than 15% increase or decrease in SC, boron, or sulfate concentrations when 

compared to the previous three years.  However, apparent water quality trends that may not 

meet these criteria are included when appropriate. 

 

Capture wells 

• 1D, 55D, 56D, 74A, 75A, 78A, 79A, 82A, 114S, 119A and OT-7 – No change in water 

quality. 

• 5M, 5S, 31M, 58M, 59M, 113M, 115M, 116M, 117A, 118A, 169M, SRP-1 (dry in 

spring), SRP-2, SRP-3, SRP-4, SRP-5, SRP-6 SRP-7 and SRP-8 – Water quality 

improved. 

• 10S, 10M, 43S, and 122A – Water quality declined. 

• CW4-A, CW11-A and CW12-A – Wells installed in 2019. Insufficient data for 

statistics. 

 

Monitoring wells 

• 13M, 13S, 42S, 44S, 45S, 46S (dry in the spring), 50S, 57M-P, 65A, 66D, 77D, 80D, 

83A, 120A, 121A, 123A-P, 124A-P, 133A, 134A, 135A, 136A, 166A, 171M, 172M 

and – No change in water quality. 

• 1S, 30S-2, 47S, 48S, 49S, 56M-P, 58M-P, 59M-P, 76A, 170M, 173M, 174D and 181D 

– Water quality improved. 

• 60M-P, 64A, 73A, 81A, 91S and 137A – Water quality declined. 

 

Wells and piezometers with bromide concentrations exceeding the screening level of 5 mg/L 

in the Units 1 through 4 SRP/Units 1&2 Bottom Ash Pond Areas include the following: 

• Coal related wells – 10M, 31M, 57M-P, 58M, 60M-P and 113M, 115M. 

• Shallow/Alluvial wells – 13S, 30S-2, 42S, 76A, 91S, 117A, 119A, 122A, CW4-A, 

CW11-A, CW12-A, SRP-2, and SRP-8. 

 

West of Plant Site.  During 2009, capture wells 98M, 106A, 107A and 108A were installed 

and currently operate west of the plant site, in or near the trailer park.  The following water 

quality observations were made in this area: 
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Capture wells 

• 98M, 106A, 107A and 108A – No change. 

 

Monitoring wells 

• 15S, 15D, 63S, 92A, 93A, 94A, 95D, 96A, 97A, 99D, 100A, 101A, 102A, 103D, 104A, 

105A, 109A, CA-18, CA-19A and OT-12 – No change. 

• 110D – Water quality improved. 

 

The only well located in the area west of the Plant Site that exceeded the bromide screening 

level of 5 mg/L in 2021 included alluvial well 106A (5.7 mg/L). 

 

Units 1&2 AB Pond Piezometers.  Several piezometers were installed adjacent to the Units 

1&2 A Pond and Units 1&2 B Pond as part of an investigation conducted in 1996 

(Hydrometrics, 1996).  The majority of these piezometers are sampled every three years.  

Statistical comparisons are not conducted on wells with a three-year sample frequency, as they 

were not sampled in 2021.  Wells AB20-S, AB25-S and AB26-S were sampled in 2021.  

Observations for these wells based on a comparison of the 2021 data with previously collected 

data are as follows: 

• AB25-S and AB26-S – Water quality improved. 

• AB20-S– Water quality was unchanged. 

 

The only one of the sampled piezometers with bromide concentrations exceeding the screening 

level of 5 mg/L was AB20-S. 

 

Stormwater Pond 1/GWCSP (former location of Units 1&2 C Pond).  The Units 3&4 WTP 

was removed from service in 1995 and residuals were removed from this pond in 2015 

(Hydrometrics, Oct 2015).  The former Units 3&4 WTP is currently operated as Storm Water 

Pond 1.  Residual removal and storm water recharge are key ongoing groundwater mitigation 
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activities in this area.  The Units 1&2 C Pond was taken out of service in 2019 for construction 

of the GWCSP, which began receiving captured water in 2020. 

 

Collection summary data for the six groundwater capture wells currently operating in this area 

can be found in Table 6-1.  A discussion of water quality trends observed during 2021 at wells 

in the vicinity of the former Units 3&4 WTP (currently Storm Water Pond 1) and 

GWCSP follows. 

 

Capture wells 

• 9M, 68A, and 142R – No change.  These three wells did not operate in 2021 due to 

improved water quality. 

 

Monitoring wells 

• 7R, 17M (abandoned 8/23/21), 17M-2, 17S, 33S, 34D, 36M, 37M, 37SP, 38M, 38SP, 

39M, 39S, 61M, 67M, 112R, 125M, 126SP, 131M and 143M – No change in water 

quality. 

• 16M (abandoned 8/23/2021) and 17D - Water quality improved. 

• 9S, 16SP, 17SP, 62S, and 132SP – Water quality declined. 

• 186D, 187M, 188R, 189M, 190R, 191D, 192D, 193A, 194M and 195M – these wells 

were installed in 2019 and as such do not have adequate data for statistical evaluation. 

 

An increase in water levels, accompanied by a change in water quality, was observed at well 

17M early in 2021.  Problems with the well seal at 17M have been expected since about 1998.  

As such, well 17M-2 was installed near 17M as a redundant or replacement McKay coal 

monitoring location.  Water quality at 17M trended toward similarities with wells completed 

in the shallower spoils interval (i.e. 17SP), while water quality at 17M-2 did not.  Well 17M 

was abandoned on 8/23/2021; but McKay coal groundwater in this area will continue to be 

monitored at 17M-2. 

 

Wells with bromide concentrations exceeding the screening level of 5 mg/L in the Storm Water 

Pond 1/GWCSP Area included the following wells: 
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• Alluvial wells – 193A 

• Spoil wells – 9S, 16SP, 17SP and 33S, 126SP. 

• Coal related wells – 7R, 9M, 16M, 17M, 112R and 142R.  

• SubMckay Well – 192D 

 

Unit 3 Plant Area.  Monitoring wells U3-1, U3-2R and U3-3 are located in the Unit 3 Plant 

Area.  Water quality at U3-1 and U3-2R was similar to previous years.   Water quality U3-3 

declined in 2021.  The bromide concentration in U3-3 was 5.7 mg/L in 2021. 

 

Units 3&4 Bottom Ash Pond Area.  The Units 3&4 Bottom Ash Pond was removed from 

service and capped per the CCR Rule in 2019 (Geosyntec, 2019).  Groundwater capture wells 

in this area include 21S and 51SP through 54SP.  Groundwater capture data for these wells can 

be found in Table 6-1.  The WECO dewatering well formerly operated in this area but has not 

operated since the pump was removed in January 2020.  The WECO well was removed in 

2021.  Groundwater quality trends for wells in this area follow: 

 

Capture wells 

• 21S  

• 51SP, 52SP, 53SP and 54SP - These wells were not sampled in 2021. 

 

Monitoring wells 

• 20M, 20S, 21D, 21M, 21SP-2 and 138SP – No change. 

• 22M and 22SP – water quality declined. 

• Well 20SP was dry during both monitoring events. 

 

Wells with bromide concentrations exceeding the screening level of 5 mg/L in the Units 3&4 

Bottom Ash Pond area include the following: 

• Spoil wells – 20S, 21S, 21SP-2, 22SP and 138SP. 
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North Pond Area.  No groundwater capture is conducted in this area.  Water quality trends 

observed at the monitoring wells in this area include: 

 23M– water quality declined. 

 24S, 140SP, 165M, 167A and 168D – No change. 

 23S – water quality improved. 

 
No wells in the North Pond area exceeded the bromide screening level of 5 mg/L in 2021. 
 
800 Series Wells.  The 800 series wells were installed in the Plant Site, near Unit 1 to 

investigate releases of petroleum products between 1990 and 2005.  The products released 

included gasoline, diesel fuel, turbine oil and mineral oil.  Petroleum Mixing Zone Closure 

Summary reports (Hydrometrics, December 2020a and 2020b) for these releases were 

submitted to the MDEQ in December 2020.  These reports are currently under review by the 

MDEQ. 

 

800 series wells 807, 811, 812 and 822 were monitored in 2021.  However, only wells 807 and 

811 were sampled in 2021.  Water quality declined at 811.  Water from 807 was generally 

improved when compared to historical data.  A bromide concentration of 2,470 mg/L was 

reported in water from well 807 in June 2021.  This value is not considered representative of 

process pond impacts based on the lack of increases in typical process water indicator 

parameters; but the June 2021 concentration may be related to former calcium bromide storage 

operations in this area for Units 1&2.  In 2021, bromide concentration exceeded 5 mg/L at well 

811 (38.8 mg/L). 

 
Well completion information for the 800 series wells can be found in the following reports: 

 “Remedial Investigation to Assess the Impact of Turbine Oil Contamination at the 

Colstrip Power Plant located in Colstrip, Montana” (SRM, November 1990). 

 “Remedial Investigation Leaking Underground Storage Tanks Automotive Service 

Shop, Colstrip Power Plant, Colstrip, Montana” (SRM, September 1991). 

 “Remedial Investigation for the Well 810 Area at PPL Montana Colstrip Steam Electric 

Station, 601 Willow Drive, Colstrip, MT 59323; Facility ID# 44-08921, Release #562” 

(Hydrometrics, December 2014). 
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B-1 (abandoned 2018) - - GWCSP - - - - 108,020 0.2 778,254              1.1 2,510,650 3.6 4,089,077 7.8 985,555 1.4 318,789 0.5 840,552 1.6 1,442,216 2.7 2,834,602 5.4

B1-2 421,741 0.6 GWCSP 466,379 0.7 311,273 0.4 51,331 0.1

B-4 (abandoned  2018) - - GWCSP - - - - 1,782,587 2.5 2,148,605           3.1 335,830 0.5 341 0.0 212 0.0 181 0.0 73,529 0.1 277 0.0 358 0.0

B4-2* 1,446,786 2.1 GWCSP 4,244,469 6.1 3,549,911 5.1 255,073 0.4

B-5 (abandoned 2018) - - GWCSP - - - - 1,289,154 1.8 755,932              1.1 212 0.0 56 0.0 170 0.0 249 0.0 293 0.0 223 0.0 390 0.0

B-6⁵ 427,907 1.1 GWCSP

4S (abandoned 2018) - - GWCSP - - - - 1,619,054 2.3 4,813,192           6.9 4,165,884 5.9 900,173 1.7 1,541,726 2.2 670,589 1.0 1,649,679 3.1 2,651,447 5.0 3,252,119 6.2

4S-2 1,855,461 2.6 GWCSP 2,102,345 3.0 2,069,492 3.0 89,167 0.1

19SP 236,131 0.3 GWCSP 517,950 0.7 1,045,143 1.5 179,448 0.3 239,066              0.3 49,696 0.1 161,701 0.3 49,534 0.1 330,220 0.5 31,594 0.1 63,988 0.1 31,286 0.1

25R 16,165 0.0 GWCSP 668,336 1.0 2,271,488 3.2 170,391 0.2

26SP 2,461,881 3.5 GWCSP 3,401,708 4.9 2,596,752 3.7 1,451,504 2.1 2,978,162           4.2 1,765,781 2.5 3,318,559 6.3 4,158,076 5.9 1,811,116 2.6 836,415 1.6 285,516 0.5 142,067 0.3

29SP 4,367,103 6.2 GWCSP 1,464,367 2.1 3,161,782 4.5 1,015,124 1.4 539                     0.0 14,294 0.0 283,308 0.5 3,350,938 4.8 3,706,896 5.3 4,009,248 7.6 2,979,713 5.7 2,737,582 5.2

70SP (abandoned 2018) - - GWCSP - - - - 652,299 0.9 1,899,320           2.7 1,653,039 2.4 514,636 1.0 745,606 1.1 2,077,693 3.0 366,984 0.7 364,494 0.7 274,074 0.5

111SP 1,599,360 2.3 GWCSP 741,523 1.1 1,518,581 2.2 745,458 1.1 3,195,689           4.6 3,610,197 5.2 3,861,673 7.3 2,626,391 3.7 3,579,720 5.1 1,291,077 2.4 4,647,447 8.8 1,662,912 4.4

175SP 3,528,851 5.0 GWCSP 5,767,429 8.2 5,972,172 8.5 338,579 0.5

HCW-2SP 7,992,281 11.4 GWCSP 17,164,740 52.0

HCW-4SP 5,338,079 7.6 GWCSP 6,281,033 19.0

Area Totals 29,691,745 42.9 36,539,247 79.6 22,496,593 32.1 9,747,189 13.9 16,808,759 24.0 14,105,583 20.1 13,129,524 25.0 13,458,207 19.2 12,495,452 17.8 9,099,371 17.3 12,435,322 23.7 10,935,391 22.1

1D* 19 0.0 GWCSP 40,951 0.1 71,807 0.1 27,743 0.0 159,422              0.2 118,966 0.2 101,798 0.2 2,955,451 4.2 1,369,216 2.0 692,200 1.3 415,731 0.8 548,062 1.0

5M 724,738 1.0 GWCSP 613,664 0.9 562,725 0.8 651,769 0.9 301,229              0.4 470,367 0.7 1,754,539 3.3 2,252,196 3.2 348,325 0.5 2,992,127 5.7 1,482,953 2.8 2,503,346 4.8

5S 229,401 0.3 GWCSP 916,948 1.3 155,960 0.2 160,954 0.2 642,697              0.9 414,141 0.6 214,796 0.4 2,928,431 4.2 203,341 0.3 2,761,965 5.2 2,463,297 4.7 1,962,392 3.7

10M 3,273,098 4.7 GWCSP 3,302,701 4.7 4,162,303 5.9 6,611,277 9.4 3,877,710           5.5 3,642,650 5.2 1,628,771 3.1 4,533,633 6.5 4,301,286 6.1 7,245,385 13.7 7,460,278 14.2 7,670,803 14.6

10S 333,704 0.5 GWCSP 346,431 0.5 1,414,874 2.0 2,841,485 4.1 358,357              0.5 603,832 0.9 3,818,218 7.3 3,531,402 5.0 1,641,164 2.3 3,519,765 6.7 1,830,830 3.5 1,413,138 2.7

55D 166,656 0.2 GWCSP 240,630 0.3 263,249 0.4 408,102 0.6 285,295              0.4 255,721 0.4 228,254 0.4 996,666 1.4 215,481 0.3 541,810 1.0 310,945 0.6 704,656 1.3

56D 8,899,470 12.7 GWCSP 9,037,262 12.9 8,906,656 12.7 9,532,667 13.6 10,875,732         15.5 10,872,387 15.5 8,092,882 15.4 10,474,616 14.9 9,053,869 12.9 12,445,662 23.6 10,310,204 19.6 11,229,216 21.4

58M 1,256,694 1.8 GWCSP 448,163 0.6 679,872 1.0 1,615,258 2.3 1,416,732           2.0 123,238 0.2 333,824 0.6 5,362,080 7.7 1,622,534 2.3 1,533,470 2.9 1,915,036 3.6 2,478,508 4.7

59M 535,784 0.8 GWCSP 139,834 0.2 530,390 0.8 555,589 0.8 260,475              0.4 322,003 0.5 82,230 0.2 1,439,149 2.1 148,536 0.2 39,260 0.1 53,730 0.1 275,435 0.5

113M 940,313 1.3 GWCSP 449,689 0.6 651,685 0.9 269,526 0.4 348,044              0.5 434,184 0.6 3,190,314 6.1 569,343 0.8 307,451 0.6

114S 609,095 0.9 GWCSP 81,044 0.1 148,582 0.2 187,965 0.3 171,412              0.2 284,450 0.4 426,565 0.8 352,900 0.5 493,382 0.9

115M 3,448,988 4.9 GWCSP 1,530,712 2.2 1,626,502 2.3 979,653 1.4 1,372,940           2.0 970,770 1.4 1,275,504 2.4 1,473,614 2.1 709,070 1.5

116M 3,550,451 5.1 GWCSP 1,949,551 2.8 1,670,648 2.4 2,128,851 3.0 1,892,845           2.7 2,451,901 3.5 5,408,950 10.3 4,117,364 5.9 1,602,925 3.0

117A 2,436,007 3.5 GWCSP 1,091,952 1.6 905,662 1.3 1,158,967 1.7 1,748,018           2.5 972,731 1.4 2,247,481 4.3 1,976,443 2.8 1,382,818 2.6

118A 1,086,516 1.6 GWCSP 601,662 0.9 633,451 0.9 297,274 0.4 927,554              1.3 740,999 1.1 484,764 0.9 432,414 0.6 205,525 0.4

122A 4,047,910 5.8 GWCSP 3,825,402 5.5 3,297,014 4.7 2,670,596 3.8 3,488,204           5.0 4,330,116 6.2 5,008,014 9.5 5,615,894 8.0 4,459,710 8.3

169M 6,618,035 9.4 GWCSP 3,985,653 5.7 3,800,816 5.4 1,471,473 2.1

HCW-3A 10,775,050 15.4 GWCSP 14,118,554 42.8

Area Totals 48,931,930 69.8 42,720,804 83.6 29,482,197 42.1 31,569,149 45.0 28,126,664 40.1 27,008,455 38.5 34,296,904 65.2 49,011,595 69.9 28,064,634 44.2 31,771,644 60.3 26,243,002 49.9 28,785,555 54.8

31M 639,121 0.9 GWCSP 1,324,194 1.9 1,473,715 2.1 740,041 1.1 740,041 1.1 371,453 0.5 567,548 1.1 540,980 0.8 733,668 1.0 766,692 1.5 1,012,451 1.9 1,104,509 2.1

SRP-1 43,792 0.1 GWCSP 143,577 0.2 233,224 0.3 122,592 0.2 54,855                0.1 176,533 0.3 53,525 0.1 292,598 0.4 177,243 0.3 78,990 0.1 176,149 0.3 16,289 0.0

SRP-2 1,303,632 1.9 GWCSP 2,551,382 3.6 2,991,494 4.3 1,325,356 1.9 315,637              0.5 188,643 0.3 276,891 0.5 691,116 1.0 350,689 0.5 200,791 0.4 217,569 0.4 228,861 0.4

SRP-3 3,724,281 5.3 GWCSP 5,803,242 8.3 6,061,144 8.6 3,015,373 4.3 4,091,710           5.8 3,742,955 5.3 3,115,857 5.9 3,879,712 5.5 6,810,386 9.7 5,173,529 9.8 5,028,465 9.6 4,857,275 9.2

SRP-4* 0 0.0 GWCSP 254,961 0.4 274,134 0.4 2,421,718 3.5 8,092,274           11.5 8,439,222 12.0 3,722,670 7.1 3,241,483 4.6 4,363,834 6.2 6,324,134 12.0 7,011,703 13.3 7,877,808 15.0

SRP-5 4,689,487 6.7 GWCSP 6,694,142 9.6 6,907,732 9.9 4,014,302 5.7 4,834,271           6.9 5,964,315 8.5 3,330,299 6.3 7,584,126 10.8 7,215,608 10.3 4,029,397 7.6 5,675,231 10.8 6,533,157 12.4

SRP-6 2,075,445 3.0 GWCSP 4,464,807 6.4 3,408,569 4.9 2,477,249 3.5 2,783,181           4.0 484,903 0.7 239,964 0.5 302,463 0.4 363,350 0.5 493,946 0.9 748,548 1.4 534,833 1.0

SRP-7 1,076,580 1.5 GWCSP 673,608 1.0 410,559 0.6 165,707 0.2 228,644              0.3 238,045 0.3 282,103 0.5 431,407 0.6 331,567 0.5 469,973 0.9 393,363 0.7 162,945 0.3

SRP-8 1,112,248 1.6 GWCSP 958,999 1.4 776,661 1.1 599,059 0.9 1,221,453           1.7 449,442 0.6 2,346,944 4.5 2,873,358 4.1 2,468,573 3.5 1,479,385 2.8 1,841,623 3.5 1,064,402 2.0

CW4-A 2,795,941 4.0 GWCSP 2,849,843 7.5

CW11-A 489,044 0.7 GWCSP 217,340 0.6

CW12-A 1,193,984 1.7 GWCSP 478,936 1.3

HCW-1A 7,324,347 10.5 GWCSP 4,473,507 13.5

Area Totals 25,828,781 36.9 29,564,343 53.7 21,063,517 30.1 14,141,356 20.2 21,622,026 30.9 19,684,057 28.1 13,368,253 25.4 19,296,262 27.5 22,081,250 31.5 18,250,145 34.6 21,092,652 40.1 21,275,570 40.5

98M 3,093,892 4.4 GWCSP 3,250,024 4.6 2,458,972 3.5 2,330,729 3.3            3,919,331 5.6 6,881,317 9.8 5,521,978 10.5 5,975,607 8.6 4,275,315 6.1 6,569,701 9.4 5,092,328 7.3 5,118,909 9.7

106A 5,756,341 8.2 GWCSP 11,480,087 16.4 12,608,262 18.0 8,602,086 12.3 6,165,710           8.8 9,253,722 13.2 6,024,730 11.5 3,251,589 4.6 5,825,796 8.3 1,243,560 2.4 4,822,382 9.2 9,349,905 17.8

107A 3,685,002 5.3 GWCSP 3,071,941 4.4 2,154,933 3.1 1,958,274 2.8 2,143,005           3.1 5,001,090 7.1 3,636,096 6.9 4,599,327 6.6 3,783,458 5.4 4,562,166 8.7 5,394,870 10.3 3,228,562 6.1

108A 3,139,228 4.5 GWCSP 3,432,272 4.9 11,069,132 15.8 4,717,644 6.7 5,944,775           8.5 9,542,802 13.6 6,944,642 13.2 7,834,686 11.2 4,539,502 6.5 7,523,627 14.3 8,591,934 16.3 6,176,871 11.8

Area Totals 15,674,463 22.4 21,234,325 30.3 28,291,299 40.4 17,608,733 25.1 18,172,821 25.9 30,678,931 43.8 22,127,446 42.1 21,661,208 31.0 18,424,070 26.3 19,899,055 37.8 23,901,514 45.5 23,874,247 45.4

74A* 632 0.0 GWCSP 818,017 1.2 86 0.0 2,155,243 3.1 9,326,065           13.3 10,165,055 14.5 9,181,236 17.5 7,882,423 11.2 8,222,746 11.7 10,270,450 19.5 9,799,981 18.6 10,437,410 19.9

82A* 325 0.0 GWCSP 101,745 0.1 135,345 0.2 2,237,382 3.2 7,293,169           10.4 7,758,153 11.1 3,535,936 6.7 5,095,910 7.3 5,835,375 8.3 5,461,416 10.4 5,152,027 9.8 5,904,397 11.2

75A* 424 0.0 GWCSP 785 0.0 392 0.0 981 0.0 9,592,119           13.7 5,993,383 8.6 6,272,687 11.9 7,386,036 10.5 7,840,358 11.2 7,984,349 15.1 8,319,866 15.8 8,526,380 16.2

79A* 342 0.0 GWCSP 171 0.0 299 0.0 4,558,130 6.5 13,062,199         18.6 15,860,764 22.6 23,418,503 44.6 30,127,729 43.0 29,328,328 41.8 35,144,751 66.7 31,896,383 60.7 30,519,258 58.1

Area Totals 766 0.0 956 0.0 691 0.0 4,559,111 6.5 22,654,318 32.3 21,854,147 31.2 29,691,190 56.5 37,513,765 53.5 37,168,686 53.0 43,129,100 81.8 40,216,249 76.5 39,045,638 74.3

43S* 20 0.0 GWCSP 32,650 0.0 89 0.0 1,713,915 2.4 6,137,625           8.8 3,979,173 5.7 6,527,224 12.4 4,779,810 6.8 329,188 0.5 1,683,423 3.2 2,455,272 4.7 2,148,350 4.1

78A 4,685,445 6.7 GWCSP 5,995,315 8.6 7,242,040 10.3 7,689,452 11.0 8,001,400           11.4 9,236,285 13.2 8,330,422 15.8 6,448,814 9.2 5,348,591 7.6 8,751,439 16.6 6,390,385 12.2 8,894,454 16.9

119A 4,623,020 6.6 GWCSP 5,756,747 8.2 6,799,023 9.7 6,832,317 9.7 7,589,329           10.8 6,561,091 9.4 7,087,230 13.5 5,452,407 10.2 2,556,761 4.8

Area Totals 9,308,486 13.3 11,784,711 16.8 14,041,152 20.0 16,235,685 23.2 21,728,354 31.0 19,776,550 28.2 21,944,876 41.8 16,681,031 26.2 8,234,540 12.9 10,434,861 19.8 8,845,658 16.8 11,042,804 21.0

6M (abandoned 2019) - - GWCSP 146 0.0 1,165,445 1.7 1,371,936           2.0 1,588,191 2.3 1,629,190 3.1 2,993,509 4.3 324,331 0.5 3,108,872 5.9 3,338,457 6.4 2,240,375 4.3

68A* 0 0.0 GWCSP 149 0.0 149 0.0 176,115 0.3 1,313,729           1.9 1,052,563 1.5 2,061,900 3.9 3,330,923 4.8 1,474,681 2.1 3,096,408 5.9 3,831,942 7.3 2,654,442 5.1

9M* 264 0.0 GWCSP 188 0.0 3,373,859 4.8 3,913,994 5.6 8,082,027           11.5 4,251,230 6.1

130M (abandoned 2019) - - GWCSP - - 21,408 0.0 270,520 0.4 2,117,067           3.0 901,996 1.3

142R* 31 0.0 GWCSP 83 0.0 1,133,729 1.6 1,558,720 2.2 625,023              0.9 1,148,465 1.6

147A (abandoned 2019) - - GWCSP - - 921,939 1.3 2,322,502 3.3 2,495,999           3.6 2,080,528 3.0

Area Totals 295 0.0 6,281,305 19.0 5,450,935 7.8 8,065,736 11.5 13,320,116 19.0 8,382,221 12.0

Units 1-4 Sediment Retention Pond

Units 1&2 Cooling Tower Blowdown Pond (Pond C) Area

2012201520192020

Table 6-1

Colstrip Steam Electric Station

Units 1 Through 4 Plant Site Area Collection Wells

Units 1 & 2 Brine Pond Area 

Units 1-4 Sediment Retention Pond/Units 1 & 2 A/B Pond Dewatering System

Plant Site Area Trailer Park Collection System 

2011 20102016

Talen Montana, LLC

201720182021 Collection Data 2014 2013
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Est Ave 
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1

Est Total 

Gals

Est Ave 

GPM
1

Est Total 

Gals

Est Ave 

GPM
1

Est Total 

Gals

Est Ave 

GPM
1

2012201520192020

Table 6-1

Colstrip Steam Electric Station

Units 1 Through 4 Plant Site Area Collection Wells

2011 20102016

Talen Montana, LLC

201720182021 Collection Data 2014 2013

21S* 0 0.0 3&4 Coal Dust Control 185 0.0 74,992 0.1 903,203 1.3 4301728.0 6.1 3,886,758 5.5 3,443,344 6.6 2,432,174 3.5 1,888,491 2.7 2,713,276 5.1 4,096,617 7.8 3,506,565 6.7

51SP* 146,196 0.2 3&4 Coal Dust Control 96,701 0.1 60,361 0.1 945,005 1.3 3,549,244           5.1 4,222,773 6.0 4,436,671 8.4 3,401,062 4.9 2,876,060 4.1 2,559,462 4.9 1,975,298 3.8 3,791,623 7.2

52SP* 1 0.0 3&4 Coal Dust Control 1 0.0 119 0.0 568,522 0.8 2,165,220           3.1 2,266,527 3.2 1,732,788 3.3 56,266 0.1 168,456 0.2 280,277 0.5 725,922 1.4 871,106 1.7

53SP* 0 0.0 3&4 Coal Dust Control 20 0.0 0 0.0 473,237 0.7 2,621,001           3.7 2,479,842 3.5 2,320,180 4.4 3,974,950 5.7 5,198,788 7.4 3,788,652 7.2 3,733,840 7.1 4,231,615 8.1

54SP* 0 0.0 3&4 Coal Dust Control 0 0.0 34 0.0 300,390 0.4 1,065,443           1.5 765,270 1.1 452,876 0.9 628,214 0.9 475,964 0.7 442,778 0.8 1,237,971 2.4 1,822,720 3.5

Area Totals 146,197 0.2 96,722 0.1 60,514 0.1 2,287,153 3.3 9,400,908 13.4 9,734,412 13.9 8,942,515 17.0 8,060,493 15.0 8,719,268 15.1 7,071,168 13.4 7,673,030 14.6 10,717,065 20.4

Primary System
2

0 0.0 1&2 BAP CW 293,040 0.8 593,325 0.8 534,384 0.8 381,168              0.7 630,720 1.2 541,903 0.8 0.9 578,160 1.1 701,093 1.3 531,625 1 903,966 1.7

Secondary System3 0 0.00 1&2 BAP CW 14,418 0.0 112,950 0.2 39,917 0.1 0 0.0 425,736 0.8 18,969 0.0 0.1 31,536 0.1 10,604 0.0 13,528 0.1 9,454 0.0

Area Totals 0 0.0 307,458 0.8 706,275 1.0 574,301 0.8 381,168 0.7 1,056,456 2.0 560,872 0.8 609,696 1.2 711,697 1.3 545,152 1.1 913,420 1.7

Primary System
2

12,840,442 34.8 B Pond 11,546,689 31.3 17,687,376 25.2 5,735,376 8.2 6,000,734           11.4 8,777,520 16.7 11,963,284 17.0 38.5 20,232,288 38.5 2,998,647 5.7 8,423,625 16.1

Secondary System3 8,465,092 23.0 B Pond 5,858,124 15.9 6,524,064 9.3 13,310,064 19.0 8,805,769           16.7 8,146,800 15.5 9,887,857 14.3 6.2 3,281,393 6.2 17,345,335 32.9 9,579,150 18.1

Area Totals 21,305,533 57.8 17,404,813 47.2 24,211,440 34.5 19,045,440 27.2 14,806,503 28.1 16,924,320 32.2 21,851,141 31.2 44.7 23,513,681 44.7 20,343,982 38.6 18,002,775 34.2

A Pond Collection Sump Trench 302,545 0.6 GWCSP 1,302,445 2.5

WECO Well⁴ 0 0.0 WECO Dust Control 0 0.0 25,925,595 49.3 28,687,248 54.6 28,687,248.0      54.6 28,916,026 55.0 31,731,704 60.4 37,002,240 70.4 28,855,440 54.9 26,280,000 50.0 28,908,000 55.0

1 
Estimated flow rate is adjusted to 75% of total recovered volume. The exception is the WECO Well. Refer to Pages 5-3 and 5-4 of the text for estimation of flow at each pumping well

2 
Groundwater below liners

3 Water between liners
4 
The pump was removed from the WECO well in January 2020, the well was removed 12/1/21.

⁵Well was started in 2021 and did not run for all 366 days.  

A Pond Collection Sump

Units 3 & 4 Bottom Ash Pond

* Indicates well turned off one or more months due to improved water quality

WECO Well

Units 1 & 2 Bottom Ash Clearwell Collection Sumps

B Pond Collection Sumps
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7.0  STAGE I & II EVAPORATION POND AREA MONITORING - 2021 

 

In 2021, Talen conducted groundwater monitoring in the vicinity of the Stage I Evaporation 

Pond (SOEP) and the Stage II Evaporation Pond (STEP) Areas.  Groundwater monitoring 

included sample collection from 228 monitoring sites in the spring and 200 monitoring sites in 

the fall (exclusive of quality control samples). 

 

The following additional work activities were conducted in 2021: 

• Talen, in conjunction with Reclamation Research Group (RRG) continued to conduct 

vegetation and soil studies on the reclaimed SOEP.  Results of these studies can be 

found in the Talen ECD status reports prepared by RRG.  Status reports began in 1993 

and are available through 2021. 

• Dewatering at the STEP A Cell and E Cell was ongoing in 2021. 

• Eight vertical capture wells (2084D through 2091D) were installed north of the SOEP 

as a conditionally approved component of the remedy (Geosyntec, 2020), 

• Ten new vertical injection wells (2074D-IW through 2082D-IW) were installed east of 

the STEP for inclusion in the fresh water flushing system as an approved component 

of the remedy (Geosyntec, 2020). 

• Additional monitoring was conducted along East Fork Armells Creek in December as 

part of a surface water and groundwater investigation following a spill from the Units 

1&2 Pipeline Drain Pond (discussed in detail below). 

• A freshwater flushing pilot test was conducted in October at two vertical injection wells 

(2077D-IW and 2083A-IW) for the small-scale flushing system at Units 1 & 2 

SOEP/STEP.  The pilot test was intended to evaluate the model-predicted injection 

pressures and flows for the small-scale flushing system design (Geosyntec, 2021 and 

2022). 

 

Spills or Releases at the SOEP/STEP.  On December 3, 2021, Colstrip SES operators identified 

a spill of water from the Units 1&2 Pipeline Drain Pond (1&2 Pipeline Drain Pond), located 

approximately one mile north of the City of Colstrip.  Water accumulated in the 1&2 Pipeline 

Drain Pond when a valve was accidently left open during operations to remove water from  
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B Cell at the 1&2 STEP.  Operators were in the process of removing the water from B Cell in 

anticipation of upcoming STEP closure activities.  The drain valve on the pipeline had been 

opened in preparation for winter layup.  The pipeline was placed into service not recognizing 

that the drain valve was open.  Water flowed from the open drain valve and eventually 

overflowed the Pipeline Drain Pond.  The pipeline was shut down upon discovery of the 

release, the drain valve was closed, the drain pond level was lowered, and cleanup of spilled 

water was conducted.  Berms/sandbags were placed in the area where the Pipeline Drain Pond 

was overflowing to contain the spill as soon as possible.  MDEQ was notified the day the 

release was discovered. MDEQ assigned identification number CVID 23695 to the 1&2 

Pipeline Drain Pond release. 

 

Water from STEP B Cell that was released is a combination of captured groundwater, decant 

water, and precipitation that was characterized by a pH of 4.4 and an SC of 36,591 mhos/cm, 

as measured and recorded in the field on the day of the overflow. 

 

Work was initiated immediately to collect pooled water into trucks and transport it to lined 

process ponds.  It is estimated that 175,000 gallons of process water was recovered from the 

Pipeline Drain Pond overflow.  This estimate was made based on the capacity and number of 

truckloads of water that were recovered during response activities. 

 

No soil excavation or removal was conducted at the site of the release; thus, no pre-excavation 

soil sampling or soil sampling was conducted or required (pers. Comm., Sarah Seitz of MDEQ 

and Gordon Criswell, Talen MT, LLC, January 2022). 

 

To assess any potential impacts to surface water or groundwater from the spill, Talen collected 

surface water samples from East Fork Armells Creek at locations both up and downgradient of 

the spill.  Groundwater samples were also collected from wells and piezometers in the vicinity 

of the spill. Sample collection took place in three separate monitoring events on the following 

dates: 1.) December 8 and 9, 2021; 2.) January 10, 2022; and 3.) January 18, 2022. 
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The conclusion reached at the end of preliminary assessment and remedial activities is that no 

impacts to surface water are attributable to the release.  Impacts to groundwater are apparent 

but variable based on monitoring well/piezometer depth and proximity to the 1&2 Pipeline 

Drain Pond release.  Temporary groundwater capture at 917A was initiated on 2/10/22 in 

response to increasing sulfate and boron concentrations observed at this well.  Pumping at 

917A will take advantage of a preferential subsurface flow path that is thought to exist since 

no overland flow from the release reached 917A.  Aside from pumping at 917A, no additional 

actions other than those prescribed by MDEQ (January 2022) are recommended for the 1&2 

Pipeline Drain Pond release site.   

 

A report was prepared at the request of  MDEQ to summarize events surrounding the incident, 

the immediate actions taken in response to the spill, and results of the assessment of potential 

impacts the spill may have had on local groundwater and surface water (Hydrometrics, 

February 2022). 

 

7.1 EVALUATION OF 2021 SOEP/STEP AREA CAPTURE WELL PUMPING RATES 

A total of 65 capture wells operated in the SOEP and STEP Areas in 2021 (Table 7-1).  SC 

measured in groundwater at these wells in 2021 shows a 30% improvement when compared to 

the highest SC previously recorded.  The estimated average collection rate for the wells in the 

SOEP and STEP Areas for 2021 was about two gpm per well. 

 

Table 7-1 provides an estimate of capture system pumping rates for the period from 2011 

through 2021.  These reported pumping rates are based on the method of flow measurement 

presented in Section 5.0 and are subject to inherent backpressure influences that may affect 

their accuracy.  Pumping was stopped temporarily at several capture wells during 2018 because 

wells were either dry or water quality had improved to meet Cleanup Criteria (CC) established 

for SOEP/STEP Areas (Marietta Canty, LLC and Neptune, LLC December 2018), many of 

these wells remained off since that time.  Process ponds and/or treatment facilities that receive 

groundwater from the capture wells are listed in Table 7-1.  Capture wells that share a common 

pipeline are grouped together in the table. 
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The capture wells in the SOEP/STEP area that were treated with chlorine biocide or Boresaver 

Ultra C in 2021 are listed in the following table. 

 

EAP-205 906D 933D 960D 969D PW-704D2 

376D 911D 934D 961D 976D   

377A 922A 943A 962D 2024D-2   

378A 927D 944A 963D 2033D   

380D 928D 945A 966A 2035A   

393D 932D 958D 968D 2066D   

 

In 2004, a groundwater model was developed as a tool to help evaluate the effectiveness of 

collection systems in the Stage I & II Evaporation Pond Area.  The most recent model update 

was completed in 2020 (Newfields, 2020) to incorporate contaminate fate and transport for the 

Remedy Evaluation (Geosyntec, 2020). 

 

7.2  EVALUATION OF 2021 SOEP/STEP AREA GROUNDWATER QUALITY AND 

LEVEL DATA 

The 2021 GWE data and water quality data for the Stage I & II Evaporation Pond Area sites 

are tabulated in Appendix B and Appendix D, respectively.  Appendix B also contains 

hydrographs for each of the wells.  The 2021 water quality data for the Private Wells and 

Townsite wells are contained in Appendix D.  Comparisons of indicator parameters (boron, 

chloride, sulfate and SC) were made between both spring and fall 2021 water quality data to 

the average of the previous three years (2018-2020).  The comparative analyses are presented 

in Appendix G.  Bromide was not observed above the screening level (5 mg/L) in groundwater 

during 2021 in the Stage I & II Evaporation Pond Area.  STEP A and D Cells were sampled in 

2021, with bromide concentrations ranging from 32.6 to 3260 mg/L. 

 

Potentiometric surface maps constructed based on 2021 groundwater level elevations, 

measured at both monitoring and capture wells, in the Stage I & II Evaporation Pond Area are 

included as Exhibit 8.  Note that groundwater elevations at capture wells shown on Exhibit 8 

reflect either pumping or recovery conditions at the time of measurement.  Maps showing 

concentrations of SC, sulfate, chloride, bromide, and boron in groundwater in the SOEP and 
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STEP Areas during 2021 are included as Exhibits 9 through 13.  Following is a discussion of 

site-specific groundwater quality trends as indicated from data collected in 2021. 

 

Stage I Evaporation Pond (SOEP) Area.  The SOEP capture systems removed water at a rate 

of approximately 17 gpm (see Table 7-1).  This capture rate includes wells within, north and 

southeast of the SOEP.  Water quality trends observed in the SOEP area during 2021 include 

the following: 

 

Capture wells 

• 976D, 2040S and EAP-119 – No change in water quality. 

• 966A – Water quality remained poor.  This well is completed in flyash within the 

SOEP. 

 

Monitoring wells 

• 121-2, 364D, 368D, 371D, 372D, 388D, 390D-P, 926S, 948M, 949D, 950D, 977A, 

978S, 979S, 2039D, 2041S and 2042S – No change in water quality. 

• 374S, 947, 389A-P and 920A – Water quality declined. 

• 366S – Water quality improved. 

• 946, 967P, 2001A and 2002A – No change in water quality. These wells are completed 

in flyash within the SOEP and have historically exhibited poor water quality. 

 

Collection wells 369D, 376D, 375D, 2033D, 2042D-2, EAP-205 and EAP-208 are located 

north of the SOEP Area.  Groundwater capture from shallow bedrock in this area is evident by 

contoured depressions that appear on potentiometric surface maps included in Exhibit 9.  Water 

levels have been lowered near the wells by approximately 20 feet.  Water quality observations 

for wells located in the area surrounding the SOEP are as follows: 

 

Capture wells 

• 369D, EAP-205, EAP-208, 2024D-2 and 2061D – No change. 

• 375D and 2058D – Water quality declined. 

• 376D and 2033D – Water quality improved. 
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Monitoring wells 

• 354D, 370D, 391D-P, 903D, 2025D, 2026D, 2031D, 2032D, 2057D, 2069D and 

2070D – No change in water quality. 

• 367D – Water quality declined. 

• 373D and 2071D – Water quality improved. 

• 929D continued to be dry in 2021. 

• New wells 2084D through 2091D – Insufficient data as these wells were installed in 

2021. 

 

Stage II Evaporation Pond (STEP) Area.  Groundwater capture locations within the STEP 

footprint are limited to accessible surface locations such as internal dikes and pond 

embankments.  Capture wells in this area are used for source control, as they are completed in 

sediments either directly beneath or immediately downgradient of the STEP.  Capture wells in 

this area are typically completed in alluvium of an un-named tributary to East Fork Armells 

Creek or shallow bedrock.  Pumping rates for these capture wells are shown on Table 7-1.  

Changes in water quality observed in 2021 for these wells are listed as follows. 

 

Capture wells – within pond footprint 

• 924A, 958D and 2019D – No change. 

• 922A – Water quality improved. 

 

Monitoring wells – within pond footprint 

• 921A and 923A – No change in water quality. 

• 980AN (angled well) – Dry in 2021.  

 

Monitoring wells – South of STEP 

• 362D, 384D, 953D and 2018D –No change.  

• 386D and 957M – Water quality improved.  
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Monitoring wells – North of STEP 

• 350D, 355D, 397D, 398D, 399D, 900D, 901D, 902D, 959D, 974D, 975D, 2009D, 

2010D, 2011D, 2022D, 2059D and 2060D – No change in water quality. 

• 2023D – Water quality declined. 

• 930C and 931C – These wells were dry in 2021. 

 

Stage II Main Dam.  Groundwater is captured at numerous wells east of the Stage II Main 

Dam.  The water levels in the Stage II Main Dam capture wells have been lowered due to 

groundwater capture efforts by Talen.  Pumping rates for these capture wells are shown on 

Table 7-1.  In 2021, the Stage II Main Dam Sump also collected water (average rate of  

0.6 gpm) and operated as designed.  Groundwater quality is monitored at the capture wells and 

monitoring wells in the area east of the Stage II Main Dam.  Changes in water quality observed 

in 2021 for these wells are listed on the following pages.  Capture wells that share a common 

pipeline and monitoring wells in proximity to the capture systems are listed together. 

 

Capture wells 

• 380D, 383D, 393D, 962D, 968D and 969D – No change in water quality. 

• 960D - Water quality declined. 

• 961D and 963D – Water quality improved.  

• 970D - Not sampled in 2021. 

 

Monitoring wells in the area of the capture wells listed above 

• EAP-411, 351D, 353T, 361D, 385D, 392D, 394D-P, 395D, 396D-P, 971D, 952D, 

964D and 2007D – No change in water quality. 

• 358D and 965D - Water quality declined 

 

Capture wells 

• 360A, 379D, 905D, 911D, 933D, 934D, 984D, 985A, 987D, 989D and 2013A – No 

change in water quality. 

• 988D and 2021D – Water quality improved.  

• 906D, 932D and 2016A – Water quality declined. 
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Monitoring wells in this area 

• 359D, 904D, 907D, 912D, 981D, 982D, 983D, 2014A, 2015A, 2017A, 2020A, 2027D, 

2028D and 2029D – No change. 

• 986D, 2030A and EAP-413 – Water quality improved. 

 

Capture wells southeast of the Main Dam 

• 991A, 994A, 998A, 2000D, 2003D, 2008D and PW-704D2 – No change in water 

quality. 

• 377A, 378A, 927D and 2066D – Water quality improved.  

• 928D, 997A and 2035A – Water quality declined.  

• 993D – Not sampled in 2021. 

 

Monitoring wells southeast of the Main Dam 

• PW-704D1, 387D, 914D, 951D, 990D, 992D, 995DD, 996D, 999D, 2004D, 2005D, 

2006D, 2012D, 2036D, 2038A, 2064D, 2065A, 2068A, 2072A and 2073A – No change 

in water quality. 

• 2034D, 2037D and 2067A – Water quality improved. 

 

Industrial Park Area.  Groundwater capture systems have been in service in this area since 

1999 and continued to operate in 2021.  However, two of the three capture wells (910A and 

913A) have not been pumping since 2017 due to improved water quality.  The third well, 382A, 

was also turned off during most of 2020 due to water quality improvements that were observed 

in 2019. Although they were not operated in 2021, Industrial Park capture wells 382A, 910A 

and 913A are included in Table 7-1. Water quality trends observed in the Industrial Park Area 

are discussed below. 

 

Capture wells 

• 382A, 910A and 913A – No change 

Monitoring wells 

• 908A, 909A, 972D, 973D, 2062D and 2063A – No change in water quality. 
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There were no exceedances of the bromide screening level of 5 mg/L in the SOEP/STEP area 

during 2021. 

 

Private Wells.  Private wells in the STEP area were sampled twice in 2021.  In general, no 

notable changes in water quality were observed in private wells during 2021.  The exception 

is well PW-733, which has shown a slight increasing trend in sulfate and TDS concentrations 

since 2013.   

 

East Fork Armells Creek.  Talen measures flow at three locations along East Fork Armells 

Creek (Pine Butte Road (PBR), the North Flume and the South Flume) as shown on  

Exhibit 1.  Continuous flow measurements are recorded at these sites during ice-free months 

through the use of Parshall or compound weirs and data recorders.  The data is recorded as 

hourly minimum, maximum and average flow.  East Fork Armells Creek flow measurement 

methods and frequency are detailed in the WRMP (Talen, 2020). Average flow data from the 

continuous recorders at weir/flumes from mid-April through October are presented in Figure 

7-1.  Precipitation data recorded in Colstrip for that time period is also included on Figure  

7-1.  Flow at the farthest upstream flume, the South Flume, is typically the lowest of the three 

flumes.  Similar to previous years, flow recorded at the South Flume in 2021 was lower than 

that observed at the downstream flumes. 

 

Flow patterns at all three surface water sites are characteristic of intermittent streams in Eastern 

Montana.  That is, higher flows are typically observed in spring and early summer and tail off 

throughout the remainder of the year.  These flow patterns are punctuated by periodic runoff 

events (either snowmelt or rainfall) which are indicated by rapid rise and fall of stream stages.  

Note that higher surface water flows may occur during the winter months when snowmelt 

occurs while the ground is still frozen.  These events are often not recorded because freezing 

conditions associated with the winter cause transducer operation problems. 

 

The City of Colstrip Wastewater Treatment Plant diverts treated water to either the City of 

Colstrip Treated Effluent Pond or the community golf course (located between the North 

Flume and the PBR Weir).  The golf course uses water from the treatment plant for irrigation 
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from April through October each year.  Flows from the wastewater treatment plant were not 

obtained for 2021, but in previous years, the average daily plant discharge was about 150,000 

gallons/day. 

 

East Fork Armells Creek is an intermittent stream.  However, there is typically flow through 

the reach of the stream that flows through Colstrip.  A synoptic run was conducted on East 

Fork Armells Creek on March 24, 2021 to document flow and water quality.  In addition to 

surface samples and flow measurements in East Fork Armells Creek, groundwater levels were 

also collected during the synoptic run.  Results are summarized below. 

 Flows in March 2021 were below average, ranging from 38 gpm to 417 gpm. 

 Consistent with previous synoptic runs, a net gain in flow was measured through the 

studied reach in March 2021.  However, data from stream gaging suggest that the Creek 

had three losing reaches during the synoptic run, specifically AR-5 to AR-4, AR-2 to 

AR-1 and AR-11 to AR-10.  Relationships between paired groundwater and surface 

water elevations reveal gaining and losing patterns that are largely consistent with 

stream flow observations made in the Creek. 

 In March 2021, concentrations of chemical constituents in East Fork Armells Creek 

were lower than the long-term average water quality.  The exception is at site AR-3 

where higher concentrations of chemical constituents were measured in 2021 when 

compared to 2010.  SC measurements, a general indicator of water quality, showed 

similar trends to long-term averages.  During the 2021 synoptic run, SC values were 

well below average values for the period 2010 through 2020.  Concentrations of 

chloride and sulfate were above the long-term averages at some sites.  These trends are 

considered a function of the Creek water quality being at, or near, natural 

concentrations such that concentrations of chemical constituents are expected to 

fluctuate near or below the historical averages. 

 

Groundwater and surface water data collected during the 2021 synoptic run of East Fork 

Armells Creek are not included in this report, but can be found in the report “March 24, 2021 

East Fork Armells Creek Synoptic Run” (Hydrometrics, May 2021). 
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Groundwater capture continues along East Fork Armells Creek from wells 916A, 943A, 944A, 

and 945A (Table 7-1).  Wells 938A and 940A are also capture wells but are not currently 

pumping because water quality is not indicative of process water impacts.  Capture wells in 

this area that are occasionally treated with chlorine biocide include 943A and 945A.  Water 

quality observations at capture and monitoring wells are discussed below. 

 

Capture wells 

• 938A, 940A, 943A, 944A and 945A – No change in water quality. 

• 916A – Water quality declined. 

 

Monitoring wells 

• 918A, 919D, 937A, 939A and 942A-P – No change in water quality.  

• 935A -Water quality declined. 

• 941A-P, 915A and 936A – Water quality improved. 

• 917A – Semiannual sampling results indicated no change in water quality at this well. 

However, water quality declined in December following the release of water from the 

Units 1&2 Pipeline Drain Pond. 

 

SP3, SPS and SPN are shallow sand points that were installed to evaluate shallow groundwater 

(fine grained surficial alluvium) near the Pipeline Drain Collection Pond near East Fork 

Armells Creek.  Water quality at these sand points does not reflect that of the deeper, more 

permeable, alluvium.  Sulfate concentrations and SC levels increased at SP3.  Water quality at 

SPS and SPN was similar to previous years based on semi-annual sampling results.  However, 

dissolved constituents in groundwater at SPN increased following the December 3 release of 

water at the 1&2 Pipeline Drain Pond. 

 

Stocker Creek.  Well 357A is used to monitor water quality in Stocker Creek alluvium directly 

upstream of the confluence with East Fork Armells Creek.  No notable changes in water quality 

were observed at this well in 2021. 

 



Well # Est Total Gals Est Ave GPM
1

Final 

Destination of 

GW Est Total Gals Est Ave GPM
1

Est Total Gals Est Ave GPM
1

Est Total Gals

Est Ave 

GPM
1

Est Total Gals

Est Ave 

GPM
1

Est Total Gals

Est Ave 

GPM
1

Est Total 

Gals

Est Ave 

GPM
1

Est Total Gals

Est Ave 

GPM
1

Est Total 

Gals

Est Ave 

GPM
1

Est Total Gals

Est Ave 

GPM
1

Est Total 
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GPM
1

Est Total 

Gals

Est Ave 

GPM
1

966A 2,525,947 3.6 GWCSP 2,803,347 4.0 3,295,014 4.7 3,682,866 5.3 2,727,748 3.9 2,589,695 3.7 3,169,846 6.0 2,681,864 3.8 2,777,686 4.0 3,837,619 7.3 3,650,578 6.9 2,484,230 4.7

EAP-119 1,008,888 1.4 GWCSP 276,480 0.4 251,531 0.4 268,345 0.4 184,670 0.3 99,270 0.1 123,595 0.2 196,284 0.3 1,356,995 1.9 1,598,915 3.0 329,147 0.6 172,069 0.3

976D 457,328 0.7 GWCSP 984,219 1.4 1,094,237 1.6 607,670 0.9 530,588 0.8 721,769 1.0 478,152 0.9 478,944 0.7 983,300 1.4 1,149,741 2.2 867,526 1.7 854,263 1.6

2040S 397,259 0.6 GWCSP 560,571 0.8 463,560 0.7 600,981 0.9 734,313 1.0 7,777 0.0

 Area Totals 1,863,474 2.7 1,821,271 2.6 1,809,328 2.6 1,476,996 2.1 1,449,571 2.1 828,817 1.2 601,747 1.1 675,228 1.0 2,340,295 3.3 2,748,656 5.2 1,196,673 2.3 1,026,332 1.9

2024D (re-drilled 2014) - - NA - - - - 406,494 0.8 2,144,695 5.4

2024D-2 3,179,095 4.5 STEP B Cell 3,847,454 5.5 4,173,341 6.0 3,734,355 5.3 4,420,022 6.3 4,958,477 7.1 6,226,687 11.8 1,719,006 9.0

2033D 2,709,714 3.9 STEP B Cell 3,415,958 4.9 3,464,531 4.9 3,211,327 4.6 3,951,702 5.6

 Area Totals 5,888,809 8.4 7,263,412 10.4 7,637,872 10.9 6,945,682 9.9 8,371,724 11.9 4,958,477 7.1 6,226,687 11.8 2,125,500 9.8 2,144,695 5.4

369D 145,393 0.2 GWCSP 372,055 0.5 266,397 0.4 539,415 0.8 470,551 0.7 468,875 0.7 415,952 0.8 90 0.0 2,520 0.0 126 0.0 92,057 0.2 264,674 0.5

375D* 123,393 0.2 GWCSP 35 0.0 48,887 0.1 591,357 0.8 169,409 0.2 104,953 0.1 936,783 1.8 1,058,956 1.5 1,598,399 2.3 777,915 1.5 647,890 1.2 685,806 1.3

376D 295,580 0.4 GWCSP 1,740,327 2.5 392,480 0.6 287,029 0.4 403,627 0.6 344,258 0.5 9,728 0.0 1,188 0.0 152,209 0.2 553,091 1.0 412,051 0.8 893,675 1.7

EAP-205 351,067 0.5 GWCSP 295,649 0.4 292,432 0.4 259,725 0.4 282,639 0.4 341,883 0.5 314,725 0.6 1,422,833 2.0 1,005,642 1.4 501,448 1.0 479,122 0.9 491,984 0.9

EAP-208 430,172 0.6 GWCSP 416,288 0.6 455,708 0.7 456,054 0.7 504,558 0.7 561,006 0.8 338,436 0.6 292,886 0.4 410,692 0.6 384,328 0.7 343,159 0.7 659,869 1.3

 Area Totals 1,345,604 1.9 2,824,354 4.0 1,455,904 2.1 2,133,580 3.0 1,830,785 2.6 1,820,976 2.6 2,015,624 3.8 2,775,952 4.0 3,169,462 4.5 2,216,908 4.2 1,974,279 3.8 2,996,008 5.7

382A* 137 0.0 GWCSP 68 0.0 68 0.0 696,240 1.0 4,103,827 5.9 4,007,975 5.7 4,874,749 9.3 2,340,873 3.3 2,399,316 3.4 1,534,205 2.9 5,046,659 9.6 3,634,720 6.9

910A** 0 0.0 GWCSP 0 0.0 0 0.0 0 0.0 0 0.0 19,085 0.0 20 0.0 257 0.0 799,940 1.1 10,340,732 19.6 10,205,545 19.4 10,274,648 19.5

913A** 0 0.0 GWCSP 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 720 0.0 288 0.0 5,801,533 8.3 1,823,234 3.5 0 0.0 0 0.0

 Area Totals 137 0.0 68 0.0 68 0.0 696,240 1.0 4,103,827 5.9 4,027,059 5.7 4,875,489 9.3 2,341,418 3.3 9,000,789 12.8 13,698,171 26.0 15,252,204 29.0 13,909,368 26.4

Stage II Main Dam Sump 445,896 0.6 GWCSP 2,096,640 4.0 1,958,829 2.8 2,228,544 4.2 1,772,928 3.4 1,830,816 2.6 2,100,816 3.0 4.9 2,418,264 3.5 2,796,480 5.3 4,457,287 8.5 3,028,783 5.8

377A 4,160,310 5.9 GWCSP 5,186,673 7.4 4,558,567 6.5 5,938,136 8.5 4,682,494 6.7 4,426,151 6.3 4,669,413 6.7 875,006 1.2 5,188,509 7.4 5,451,862 10.3 4,968,917 9.5 4,802,806 9.1

378A 532,882 0.8 GWCSP 1,117,798 1.6 1,691,869 2.4 1,633,256 2.3 3,077,608 4.4 3,294,954 4.7 5,905,941 8.4 1,544,198 2.2 597,983 0.9 2,437,026 4.6 2,315,434 4.4 2,675,051 5.1

 Area Totals 4,693,192 6.7 6,304,472 9.0 6,250,436 8.9 7,571,392 10.8 7,760,102 11.1 7,721,105 11.0 10,575,354 15.1 2,419,204 3.5 5,786,492 8.3 7,888,888 14.9 7,284,351 13.9 7,477,857 14.2

379D 81,194 0.1 GWCSP 7,550 0.0 60,733 0.1 561,800 0.8 13,243 0.0 14,155 0.0 28,121 0.1 43,890 0.1 64,446 0.1 27,854 0.1 23,903 0.0 15,414 0.0

905D* 311,173 0.4 GWCSP 10 0.0 29 0.0 540,104 0.8 3,248,631 4.6 1,506,397 2.1 1,285,448 2.4 3,769,690 5.4 1,711,211 2.4 167,682 0.3 1,005,689 1.9 1,284,992 2.4

906D 536,229 0.8 GWCSP 1,907,977 2.7 3,182,821 4.5 1,235,933 1.8 898,584 1.3 1,034,875 1.5 3,393,445 6.5 2,832,880 4.0 1,849,693 2.6 3,271,285 6.2 1,756,196 3.3 1,672,821 3.2

911D 972,017 1.4 GWCSP 2,244,909 3.2 599,559 0.9 480,329 0.7 381,255 0.5 2,342,026 3.3 3,531,217 6.7 4,324,433 6.2 4,709,358 6.7 4,997,593 9.5 777,805 1.5 716,075 1.4

984D* 3,112 0.0 GWCSP 23 0.0 55 0.0 142,852 0.2 423,337 0.6 522,253 0.7 2,181,632 4.2 4,020,494 5.7 3,790,669 5.4 3,987,594 7.6 605,669 1.2 586,290 1.1

985A 58,295 0.1 GWCSP 164,855 0.2 240,844 0.3 53,381 0.1 24,072 0.0 40,256 0.1 21,601 0.0 67,977 0.1 43,661 0.1 98,528 0.2 407,838 0.8 155,090 0.3

987D* 152 0.0 GWCSP 142 0.0 283 0.0 237,970 0.3 3,400,743 4.9 2,329,431 3.3 3,659,381 7.0 3,538,166 5.0 4,027,874 5.7 3,903,961 7.4 1,382,066 2.6 1,228,598 2.3

988D 837,270 1.2 GWCSP 235,505 0.3 380,118 0.5 2,027,412 2.9 383,314 0.5 277,726 0.4 390,429 0.7 870,943 1.2 1,093,866 1.6 811,767 1.5 1,269,592 2.4 528,824 1.0

989D 1,671,122 2.4 GWCSP 2,129,743 3.0 1,532,975 2.2 546,997 0.8 2,545,343 3.6 4,447,748 6.3 2,865,990 5.5 905,779 1.3 929,968 1.3 547,152 1.0 1,478,269 2.8 1,246,639 2.4

 Area Totals 4,470,564 6.4 6,690,713 9.5 5,997,417 8.6 5,826,777 8.3 11,318,523 16.2 12,514,867 17.9 17,357,264 33.0 20,374,251 29.1 18,220,746 25.9 17,813,416 33.8 8,707,027 16.5 7,434,743 14.1

927D 621,851 0.9 GWCSP 3,001,506 4.3 2,002,606 2.9 825,824 1.2 1,334,243 1.9 775,610 1.1 1,283,830 2.4 852,404 1.2 1,432,703 2.0 435,176 0.8 1,826,499 3.5 743,130 1.4

928D 2,912,544 4.2 GWCSP 2,975,586 4.2 652,335 0.9 1,117,254 1.6 1,045,997 1.5 1,469,672 2.1 840,474 1.6 3,411,371 4.9 1,665,836 2.4 2,234,915 4.2 1,647,919 3.1 2,727,181 5.2

932D 2,154,169 3.1 GWCSP 2,501,920 3.6 2,958,060 4.2 2,099,089 3.0 3,515,499 5.0 3,431,898 4.9 1,658,876 3.2 3,719,204 5.3 4,535,863 6.5 5,807,072 11.0 2,795,745 5.3 3,872,069 7.4

933D 247,659 0.4 GWCSP 1,007,785 1.4 698,492 1.0 136,993 0.2 262,879 0.4 516,887 0.7 452,437 0.9 65,093 0.1 56,237 0.1 49,970 0.1 47,907 0.1 34,994 0.1

934D 1,054,784 1.5 GWCSP 970,251 1.4 769,434 1.1 613,435 0.9 461,877 0.7 892,291 1.3 69,260 0.1 480,182 0.7 604,072 0.9 174,273 0.3 318,075 0.6 320,267 0.6

2035A 2,767,198 3.9 GWCSP 2,906,899 4.1 2,903,961 4.1 3,002,824 4.3 1,525,676 2.2

2066D 982,141 1.4 GWCSP 1,196,043 1.7 1,220,512 1.7 1,012,261 1.4 752,836 1.1

2068A 5,684,072 8.1 GWCSP 5,500,989 7.8 4,771,441 6.8 1,250,748 1.8

2072A 453,092 0.6 GWCSP 1,660,297 2.4 1,449,516 2.1 237,892 0.3

PW-704D2 (located in Industrial Park) 3,170,888 4.5 GWCSP 4,909,524 7.0 4,190,665 6.0 2,801,409 4.0 3,381,792 4.8 3,292,609 4.7 4,111,221 10.7 4,809,479 9.4

 Area Totals 20,048,399 28.6 26,630,802 38.0 21,617,022 30.8 13,097,729 18.7 12,280,799 17.5 10,378,968 14.8 8,416,098 18.9 13,337,734 21.6 8,294,711 11.9 8,701,406 16.4 6,636,145 12.6 7,697,641 14.7

991A* 67 0.0 GWCSP 104,994 0.1 1,710 0.0 78,899 0.1 1,077,823 1.5 1,097,460 1.6 15,211 0.0 115,552 0.2 171,190 0.2 665,173 1.3 808,817 1.5 1,228,677 2.3

993D* 424,631 0.6 GWCSP 136 0.0 814 0.0 227 0.0 1,565,403 2.2 798 0.0 95,562 0.2 225,405 0.3 2,486,047 3.5 1,896,218 3.6 980,048 1.9 1,292,067 2.5

994A* 85 0.0 GWCSP 85 0.0 4,315 0.0 315,567 0.5 703,301 1.0 3,825 0.0 190,890 0.4 1,288,708 1.8 1,961,825 2.8 1,341,683 2.5 2,077,730 4.0 2,498,378 4.8

997A 307,025 0.4 GWCSP 2,004,292 2.9 1,850,808 2.6 3,792,141 5.4 3,316,573 4.7 3,598,287 5.1 1,757,177 3.3 1,413,505 2.0 1,198,439 1.7 427,777 0.8 1,002,771 1.9 751,831 1.4

998A 930,332 1.3 GWCSP 3,031,339 4.3 3,898,108 5.6 2,215,494 3.2 1,594,579 2.3 1,244,225 1.8 1,212,715 2.3 1,572,682 2.2 504 0.0 674,092 1.3 2,818,932 5.4 3,513,671 6.7

2000D* 27 0.0 GWCSP 104,775 0.1 50 0.0 77 0.0 777,162 1.1 1,091,892 1.6 1,297,451 2.5 4,453,809 6.4 4,110,197 5.9 1,821,827 3.5 1,011,710 1.9 1,510,994 2.9

2003D 2,959,954 4.2 GWCSP 4,367,388 6.2 3,991,760 5.7 4,787,667 6.8 4,777,764 6.8 3,601,942 5.1 2,724,068 5.2 4,365,213 6.2 3,933,167 5.6 3,441,514 6.5 3,995,716 7.6 1,533,303 8.9

2008D* 92 0.0 GWCSP 353 0.0 176 0.0 3,648,643 5.2 4,309,499 6.1 3,243,040 4.6 1,306,655 2.5 1,777,247 2.5 1,259,234 1.8 4,224,057 8.0 5,326,646 10.4

2013A* 272 0.0 GWCSP 0 0.0 136 0.0 3,110,656 4.4 12,722,282 18.2 12,724,121 18.2 11,212,183 21.3 11,715,123 16.7 13,773,045 19.7 15,794,427 30.0

2016A 1,774,745 2.5 GWCSP 4,520,641 6.5 3,779,600 5.4 2,216,547 3.2 1,021,996 1.5 1,556,579 2.2 1,811,269 3.4 1,325,162 1.9 1,301,826 1.9 1,176,492 2.2

2021D 844,355 1.2 GWCSP 2,837,226 4.0 1,553,750 2.2 1,091,785 1.6 1,504,064 2.1 295,542 0.4 501,392 1.0 692,710 1.0 466,176 0.7 35,633 0.5

 Area Totals 7,241,586 10.3 16,971,227 24.2 15,081,227 21.5 21,257,704 30.3 33,370,446 47.6 28,457,711 40.6 22,124,573 42.1 28,945,116 41.3 30,661,650 43.8 31,498,893 60.2 18,022,370 34.6 12,328,921 29.5

380D 420,607 0.6 GWCSP 600,780 0.9 562,479 0.8 293,761 0.4 242,987 0.3 979,867 1.4 1,741,263 3.3 2,524,543 3.6 1,103,318 1.6 187,672 0.4 566,417 1.1 621,313 1.2

383D* 13 0.0 GWCSP 117 0.0 9 0.0 78,068 0.1 890,924 1.3 590,556 0.8 283,056 0.5 201,927 0.3 1,978,890 2.8 1,508,755 2.9 598,661 1.1 1,298,151 2.5

393D 1,066,755 1.5 GWCSP 613,042 0.9 395,637 0.6 888,225 1.3 1,268,763 1.8 527,906 0.8 285,252 0.5 246,495 0.4 523,648 0.7 1,428,307 2.7 1,758,625 3.3 1,103,733 2.1

 Area Totals 1,487,375 2.1 1,213,939 1.7 958,125 1.4 1,260,054 1.8 2,402,674 3.4 2,098,329 3.0 2,309,571 4.4 2,972,965 4.2 3,605,856 5.1 3,124,734 6.0 2,923,703 5.5 3,023,197 5.8

955D (abandoned 2011) - - NA - - - - 768,307 1.5 609,740 1.2

2019D 107,395 0.2 STEP D Cell 370,019 0.5 240,953 0.3 318,986 0.5 1,075,927 1.5 605,507 0.9 368,324 0.7 2,067,549 1,786,377 2.5 562,407 1.4

922A 4,560,368 6.5 STEP B Cell 3,711,593 5.3 3,388,690 4.8 2,676,789 3.8 3,443,835 4.9 3,135,620 4.5 3,568,463 6.8 3,238,276 4.6 3,168,335 4.5 3,606,663 6.8 3,933,371 7.5 109,789 5.1

958D 1,684,873 2.4 STEP B Cell 2,425,136 3.5 2,407,222 3.4 1,640,809 2.3 1,689,617 2.4 2,604,766 3.7 1,150,566 2.2 899,117 1.3 85,111 0.1 920,382 1.7 2,648,696 5.0 2,346,331 6.3

 Area Totals 6,245,241 8.9 6,136,729 8.8 5,795,911 8.3 4,317,597 6.2 5,133,452 7.3 5,740,386 8.2 4,719,029 9.0 4,137,393 5.9 3,253,446 4.6 4,527,045 8.5 6,582,067 12.5 2,456,120 11.4

960D 706,753 1.0 GWCSP 2,603,500 3.7 3,278,460 4.7 1,559,583 2.2 3,162,057 4.5 950,074 1.4 3,888,671 7.4 5,249,066 7.5 4,777,311 6.8 5,164,491 9.8 1,760,218 3.3 1,484,615 2.8

961D 2,398,213 3.4 GWCSP 2,244,312 3.2 758,237 1.1 1,975,676 2.8 2,016,951 2.9 1,891,513 2.7 2,507,921 4.8 4,631,305 6.6 5,240,191 7.5 5,983,957 11.4 1,493,004 2.8 626,158 1.2

962D 2,511,126 3.6 GWCSP 2,348,425 3.4 2,705,279 3.9 1,745,425 2.5 2,329,572 3.3 3,672,787 5.2 2,863,642 5.4 3,530,600 5.0 4,107,614 5.9 4,589,687 8.7 3,245,396 6.2 4,030,426 7.7

963D 1,525,203 2.2 GWCSP 2,152,626 3.1 1,639,138 2.3 2,050,776 2.9 2,436,593 3.5 643,813 0.9 3,539,311 6.7 3,434,673 4.9 3,998,388 5.7 2,434,096 4.6 2,164,145 4.1 3,122,780 5.9

968D 635,615 0.9 GWCSP 1,776,714 2.5 1,598,793 2.3 3,142,860 4.5 3,223,180 4.6 1,302,673 1.9 3,949,048 7.5 3,320,920 4.7 3,220,546 4.6 3,822,378 7.3 688,919 1.3 830,438 1.6

969D 1,013,201 1.4 GWCSP 1,088,356 1.6 692,863 1.0 653,805 0.9 1,280,447 1.8 1,647,871 2.4 1,116,969 2.1 1,539,005 2.2 826,947 1.2 1,567,621 3.0 546,953 1.0 1,053,038 2.0

970D* 2,623 0.0 GWCSP 10,761 0.0 6,018 0.0 197 0.0 2,008,766 2.9 2,981,495 4.3 112,000 0.2 14,054 0.0 307 0.0 154 0.0 384 0.0 614 0.0

 Area Totals 8,792,733 12.5 12,224,694 17.4 10,678,788 15.2 11,128,323 15.9 16,457,567 23.5 13,090,226 18.7 17,977,562 34.2 21,719,624 31.0 22,171,304 31.7 23,562,384 44.8 9,899,019 18.7 11,148,069 21.2

924A 1,174,583 1.7 STEP D Cell 584,547 0.8 640,210 0.9 188,622 0.3 166,906 0.2 343,988 0.5 195,487 0.4 13,504 0.0 177,035 0.3 230,330 0.4 158,794 0.3 136,843 0.3

916A* 3,332,131 4.8 GWCSP 12,290,133 17.5 8,089,969 11.5 7,014,625 10.0 4,299,743 6.1 8,547,728 12.2 13,229,829 25.2 10,093,220 14.4 5,926,711 8.5 17,944,516 34.0 23,186,745 44.1 20,163,831 38.4

938A** 0 0.0 GWCSP 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 548 0.0 0 0.0 0 0.0 2,739 0.0 0 0.0 0 0.0

 Area Totals 3,332,131 4.8 12,290,133 17.5 8,089,969 11.5 7,014,625 10.0 4,299,743 6.1 8,547,728 12.2 13,230,377 25.2 10,093,220 14.4 5,926,711 8.5 17,947,255 34.0 23,186,745 44.1 20,163,831 38.4

943A* 1,435,876 2.0 GWCSP 5,918,398 8.4 5,536,199 7.9 3,922,978 5.6 5,707,329 8.1 2,275,042 3.2 3,619,140 6.9 4,829,133 6.9 3,029,691 4.3 5,869,229 11.1 6,747,035 12.8 9,050,829 17.2

944A* 1,881,271 2.7 GWCSP 7,183,581 10.3 3,488,814 5.0 3,857,944 5.5 4,911,601 7.0 6,684,184 9.5 7,838,050 14.9 2,408,698 3.4 7,028,290 10.0 10,188,765 19.3 6,333,414 12.0 8,104,182 15.4

945A* 3,841,976 5.5 GWCSP 3,494,428 5.0 2,911,278 4.2 2,311,130 3.3 2,852,476 4.1 8,520,163 12.2 1,898,186 3.6 6,014,636 8.6 3,162,621 4.5 2,846,145 5.4 6,873,384 13.1 4,419,755 8.4

 Area Totals 7,159,123 10.2 16,596,407 23.7 11,936,292 17.0 10,092,051 14.4 13,471,406 19.2 17,479,389 24.9 13,355,376 25.4 13,252,467 18.9 13,220,602 18.8 18,904,139 35.8 19,953,833 37.9 21,574,766 41.0

Table 7-1

Colstrip Steam Electric Station

Stage I Evaporation Pond Area

Stage II Industrial Park Area

Stage I & II Area Collection Wells

Talen Montana, LLC

2013 2012

** Indicates well is not currently actively pumping.  

Stage II Downgradient Area Collection Systems

* Indicates well turned off one or more months due to improved water quality

201820192020

Stage II Main Dam Area

1 
Estimated flow rate is adjusted to 75% of total recovered volume. 

2011 2010201520162021 Collection Data 2017 2014
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8.0  UNITS 3&4 EFFLUENT HOLDING POND MONITORING – 2021 

 

Hydrologic monitoring conducted in the vicinity of the Colstrip Units 3&4 EHP Area in 2021 

included collection of water quality samples from 451 monitoring sites during the spring 

sampling session and 423 monitoring sites during the fall sampling session (exclusive of 

quality control samples). 

 

The following additional work activities were conducted in the Units 3&4 EHP Area in 2021. 

• Construction of piping and instrumentation components of the injection system began 

at previously completed injection wells as part of the MDEQ conditionally approved 

AOC remedy for the 3&4 EHP Area. 

• Injection pilot test on Horizontal wells HIW-1D and HIW-2D. 

• Pumping was started at the 3&4 EHP Underdrain on December 2, 2021, as planned in 

the MDEQ conditionally approved AOC remedy for the 3&4 EHP Area.   

 

Spills or Releases at the Units 3&4 EHP.  No spills or releases occurred in the Units 3&4 EHP 

Area during 2021. 

 

A groundwater model of the Units 3&4 EHP Area was developed in 2005 as a tool to help 

evaluate the effectiveness of the collection systems.  The most recent model update was 

completed in 2021 to include contaminant fate and transport for the Remedy Evaluation 

(Newfields, 2021). 

 

8.1 EVALUATION OF 2021 UNITS 3&4 EHP AREA CAPTURE WELL PUMPING 

RATES 

Groundwater capture/containment was conducted at 116 of 131 existing sites in 2021 in the 

3&4 EHP Area.  Of these 116 sites, 103 are capture wells, eleven are interception trenches and 

two are dam sumps.  Pumping was terminated at several of the sites during 2019 and remained 

off in 2020 and 2021 because the wells were dry or water quality had improved to below levels 

established as Cleanup Criteria (Marietta Canty, LLC and Neptune, LLC, 2018).  Capture 

wells, including those that were off in 2021, are identified on Table 8-1.  Recent SC measured 

in groundwater at the Units 3&4 EHP Area groundwater capture wells shows an average 
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improvement of 26% when compared to the highest SC previously measured.  Twenty of the 

capture wells are located in South Fork Cow Creek (SFCC); the SC at these twenty wells has 

improved overall by 34% based on the maximum SC measured. 

 

Table 8-1 provides an estimate of capture system pumping rates for the period from 2011 

through 2021.  These reported pumping rates are based on the method of flow measurement 

presented in Section 5.0 and are subject to inherent backpressure influences that may affect 

accuracy of flow measurements.  Capture wells that share a common pipeline are grouped 

together on Table 8-1; and the pond or treatment process that receives water from each well is 

listed. 

 

The capture wells in the Units 3&4 EHP area that were treated with chlorine biocide or 

Boresaver Ultra C in 2021 are listed in the table below. 

 

552D 618D 648D 1170R SP-15 North 

556D 619D 1083D 1205D   

565D 644D 1089D 1208D   

610D 645D 1108D 1209D   

616D 646D 1115D 1216D   

 

The Units 3&4 Underdrain system consists of 6-inch slotted corrugated polyethylene installed 

above compacted soil and bentonite liner.  The laterals for the Units 3&4 EHP Underdrain 

were connected to a sump located between what is now the Old Clearwell and C Cell (Bechtel, 

1985).  A schematic of the Units 3&4 EHP Underdrain system is included on Figure 8-1.  In 

2013 and 2014 the Units 3&4 EHP Underdrain was pumped to assess its efficacy at removing 

process water in the clinker on the inboard side of the concrete cutoff wall.  Units 3&4 EHP 

Underdrain pumping was also conducted in 2017 lower water levels inboard of the slurry wall 

during J1 Cell Construction.  Additional pumping was conducted in 2020 to evaluate how the 

underdrain can be used in conjunction with other dewatering strategies to deplete stored water 

in the EHP subsurface (Hydrometrics, October 2020). Prior results indicate that the Underdrain 

is effective at lowering water levels within ash of the 3&4 EHP Cells.  Long-term pumping, as 

part of the MDEQ conditionally approved remedy was started at the Underdrain on  
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December 2, 2021.  Pumping rates and water quality at the Units 3&4 EHP Underdrain will be 

monitored similar to individual capture wells. 

 

8.2 EVALUATION OF 2021 UNITS 3&4 EHP AREA GROUNDWATER QUALITY 

AND LEVEL DATA 

The 2021 GWE data and water quality data for the Units 3&4 EHP Area sites are tabulated in 

Appendix C and Appendix D, respectively.  Appendix C also contains hydrographs for each 

of the wells. Comparisons of indicator parameters were made between spring and fall 2021 

water quality data to the average of the previous three years (2018-2020).  Results of this 

comparison are in Appendix H.  Potentiometric surface maps, constructed with spring and fall 

GWE data from both monitoring and capture wells, for 2021 are included on Exhibit 14.  Note 

that groundwater elevations at capture wells shown on Exhibit 14 reflect either pumping or 

recovery conditions at the time of measurement.  Maps showing SC and concentrations of 

sulfate, bromide, boron and chloride in groundwater in the Units 3&4 EHP Area during 2021 

are included on Exhibits 15 through 19. 

 

Bromide analysis was initiated in the Units 3&4 EHP Area in 2009.  Use of bromide additives 

in the process circuit began in 2010.  Detectable concentrations of bromide were reported in 

some samples collected in 2021.  The vast majority of these samples were collected from 

capture wells adjacent to the pond system, engineered seepage collection features downstream 

of the Main Dam, and wells inside the concrete cutoff wall.  A listing of wells with bromide 

concentrations that exceed the screening level of 5 mg/L are included in the following 

discussions for in each area around the Units 3&4 EHP.  Water quality data, including bromide 

results, are included in Appendix D. 

 

Surface Water Monitoring Sites.  Surface water monitoring was conducted at sites along Cow 

Creek (CC2 – CC7) (Exhibit 1) in spring and fall of 2021.  Site CC4 wase sampled in the spring 

but was dry in the fall; the other sites were dry and have typically been dry (except for CC3) 

for the past 10 years due to the ephemeral nature of the drainage.  Water quality during the 

2021 sampling events was within historical ranges observed at CC4.  The following table 
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compares 2021 water quality data for indicator parameters at these sites to the previous ten 

years of data. 

 

June 2021 Cow Creek Water Quality Compared to Previous 10 Years 

 
06/29/21 Minimum Maximum Average 

CC4     

Specific Cond. (µmhos/cm) 3640 2790 3660 3270 

Chloride (mg/L) 19 14 24 17.7 

Sulfate (mg/L) 2290 1930 2410 2031 

Boron, dissolved (mg/L)  1.4 1.1 1.4 1.2 

 

The Cow Creek and South Fork Cow Creek (SFCC) crest gages (Exhibit 1) were monitored 

periodically during 2021.  Flow was observed only in the spring during the year demonstrating 

the ephemeral nature of these drainages. 

 

Units 3&4 EHP Main Dam Sump/Interception Trench/Dam Abutment Areas.  Collection of 

impacted groundwater was initiated downgradient of the Units 3&4 EHP Main Dam in 1989 

with construction of the Main Dam Lower Interception Trench.  Collection systems have been 

expanded over the years to increase capture of impacted groundwater.  Groundwater collected 

at the Lower Interception Trench and wells 1084A, 1087D, 606A, 604A, 605A-2, 654A and 

the 552D-Trench is pumped or drains by gravity to the Units 3&4 EHP Main Dam Sump; from 

there it is routed to the Units 3&4 EHP.  Table 8-1 shows the collection rates of these systems 

in 2021. 

 

Capture wells 644D, 645D, 1080D, 1081D, 1083D, 1087D, 1115D, 1128D, 1129D, 1203D, 

1205D, 1206D, 1207D, 1208D and 1209D, completed in bedrock north of the 3&4 EHP, 

continued to operate in 2021.  Collection rates for these capture systems are presented in Table 

8-1. Well 1202D was off due to water quality observations below CC. 

 

Groundwater quality observations north of the Units 3&4 Main Dam are as follows: 
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Capture wells 

• 552D, 552D Seep Trench, 606A, 613D, 616D, 619D, 644D, 645D, 654A, 1080D, 

1081D, 1115D, 1128D, 1129D, 1202D, 1203D, 1205D, 1206D, 1207D, 1208D and 

1209D – No change. 

• Main Dam Sump (3&4 MDS), Lower 3&4 Main Dam Interceptor Trench  

(3&4 MD IT), 604A, 618D, 1083D, 1084A (dry in fall) and 1087D – Water quality 

declined. 

• New wells installed in 2020 for possible conversion to capture – 1263D-CW,  

1275D-CW, 1279D-CW, 1280D-CW and 1284D-CW – Insufficient data. 

• 605A-2 - No sample collected in 2021. 

 

Monitoring wells 

• 551D, 554D, 581D-2, 582A, 602S, 603D, 607A, 608D, 614D, 620D-P, 622D-P, 623D, 

624D, 625A, 626A, 1082D, 1086D, 1117D, 1118D, 1119D, 1125D, 1126A, 1173S, 

1204D and EAP-514 – No change. 

• 593A – Water quality declined. 

• 594D, 1091D, 1116D, 1225D and 1226D – Water quality improved. 

• TP624-2(converted test pit), and 1060C– Dry.  

• EAP-502 – Not sampled due to casing damage. 

 

Wells, piezometers and trenches with bromide concentrations that exceeded the screening level 

of 5 mg/L in the Units 3&4 EHP Main Dam Sump/Interception Trench/Dam Abutment Areas 

include the following: 

• Shallow/Alluvial wells – 582A, 593A, 604A, 606A, 654A, 1084A, 1173S and Main 

Dam Interception Trench. 

• Sub-McKay – 552D, 552 Seep Trench, 594D, 613D, 616D, 619D, 620D-P, 622D-P, 

644D, 645D, 1080D, 1081D, 1087D, 1115D, 1116D, 1117D, 1128D, 1129D, 1203D, 

1206D, 1207D, 1208D and 1209D. 
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North Saddle Dam Area.  A collection system consisting of wells 556D, 609D-2, 610D, and 

621D has been in operation in the North Saddle Dam Area for over 20 years.  Well 609D was 

damaged in 2014 and subsequently replaced with 609D-2.  Water levels in these wells have 

been lowered since collection was started.  Table 8-1 shows the collection rates of wells in this 

system in 2021.  Groundwater quality trends observed in the North Saddle Dam Area in 2021 

are as follows: 

 

Capture wells 

• 556D, 610D and 621D – No change. 

• 609D-2 – Water quality improved. 

 

Monitoring wells 

• 555M, 585D, 612D, 627D, 628D, 663D, 1124D, 1200D, 1201D and 1217D – No 

change.  

• 611D – Water quality declined. 

 

Wells and piezometers with bromide concentrations that exceeded the screening level of  

5 mg/L in the North Saddle Dam Area include the following: 

• Sub-McKay – 556D, 609D-2,610D, 611D and 621D. 

 

Saddle Dam Area.  Groundwater collection systems were originally installed in the Units 3&4 

EHP Saddle Dam Area to address impacts from seeps that occurred in this area in December 

1999.  These capture systems have continued to operate and have been expanded eastward to 

improve capture of seepage from this area.  Table 8-1 includes the collection rates of all capture 

wells in the Saddle Dam Area in 2021. 

 

Groundwater quality changes or trends observed at wells in the Saddle Dam Area during 2021 

are as follows: 
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Capture wells 

• 646D, 648D, 1039A, 1108D, 1170R, 1223R, 1227R and 3&4 Saddle Dam Interception 

Trench – No change. 

• 565D, 1169R and 1216D – Water quality improved. 

• 647D – Water quality declined. 

• 1120C – Dry 

• 1256D-CW, 1257D-CW and 1260D-CW - Less than 3 years of data. 

 

Monitoring wells 

• 563D, 564D, 583DD, 584D, 590M, 630D, 631D, 633M, 635A, 662D, 664D, 1041D, 

1042D, 1043D, 1044D, 1045D, 1064D, 1075D, 1103D, 1104D, 1105D, 1106D, 

1107D, 1171R, 1213D, 1214D, 1215D, 1218D, 1219D (dry in fall), 1220D, 1224D and 

Spring SP-14– No change. 

• 566D, 576D, 578D, 579D, 629D, 634D, 649D, 1155D and 1156D – Water quality 

declined. 

• 1168R, 1221D and 1222D – Water quality improved. 

• 562A, 590I, 632M and 1040D – Dry. 

 

Wells with bromide concentrations that exceeded the screening level of  

5 mg/L in the Saddle Dam Area include the following: 

• Clinker/coal related – 1168R, 1169R, 1170R, 1223R and 1227R. 

• Sub-McKay – 646D (5.3 mg/L) and 1218D.  

 

560A Area.  The 560A Area, located east of the Saddle Dam area, has been the subject of 

groundwater investigation and mitigation efforts for several years.  Collection wells/trenches 

installed in this area include 560A-Trench, 1051A, 1073A-Trench, 1079A-Trench, 1089D, 

1090D, 1093D, 1095D, 1097D, 1098D, 1099D, 1100D, 1101D, 1102D, 1127D and 1148D.  

Capture rates for 2021 are included in Table 8-1.  Operational monitoring at the capture wells 

and nearby monitoring wells indicates that capture system pumping has resulted in sustained 

water level drawdown in this area.  Most notably, water levels have dropped below the top of 
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the pump or target capture interval at several wells (listed below as dry).  Groundwater quality 

trends observed in the 560A Area during 2021 are noted below. 

 

Capture wells 

• 560A-Trench, 1079A-Trench 1089D, 1093D, 1095D, 1097D, 1098D, 1099D, 1100D, 

1101D, 1102D, 1127D, 1167D and 1172D Trench – No change. 

• 1073A-Trench and 1090D – Water quality improved. 

• 1148D – Dry. 

• 1051A (interception trench) – This collection trench has been dry, or contained 

insufficient water to collect a sample, since 2009. 

 

Monitoring wells 

• 557A, 558A, 559A, 560A, 580D, 591A, 595D, 596D, 1038D, 1059A-P (Dry in fall), 

1062D (Dry in fall), 1063D, 1073A, 1074D, 1076D, 1077D, 1078D, 1092D, 1094D, 

1096D, 1109D, 1110D, 1113D, 1114D, 1121D, 1122D, 1123A, 1130D, 1132D, 

1146D, 1147D, 1165D and 1166D – No change. 

• 1052A-P and 1131D – Water quality declined.  

• 1057A-P and 1111D – Water quality improved. 

• 561A, 1053A-P, 1054A-P, 1055A-P, 1056A-P, 1058A-P, 1061A, 1088A and 1112D – 

Dry. 

 

Wells with bromide concentrations that exceeded the screening level of  

5 mg/L in the 560A Area in 2021 include the following: 

• Shallow/Alluvial – 1073A, 1073A Trench and 1123A (5.2 mg/L).  

 

Off-site downgradient alluvial wells PW-734, PW-735 and PW-736 were monitored by 

Battelle Pacific Northwest Laboratory during 2021.  These wells are part of the Stipulation 

12(d) monitoring program that was established in 1984 to provide a water monitoring program 

downgradient of the Units 3&4 EHP in the Cow Creek and Pony Creek drainages.  Data 

collected during each year under this program is compared to previous years’ data to determine 
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if any changes have occurred in the water quality or hydrological parameters east and 

downgradient of the Units 3&4 EHP.  The report of the 2021 monitoring event has not been 

received at the time of this writing.  However, findings from 2020 monitoring do not indicate 

any definitive effects to off-site groundwater quality from the operations of the Units 3&4 EHP 

(Battelle Pacific Northwest Laboratory, 2021). 

 

Units 3&4 EHP West Side.  On the west side of the Units 3&4 EHP, well 656R continued to 

capture impacted groundwater.  This well was converted for groundwater capture in 2006 to 

replace capture at wells 640P and 641P, which are now used to monitor water levels near the 

capture wells.  This system (1031R Area) was expanded in 2008 to include capture at 1031R, 

1034R and 1037R.  New well 1229M, installed in 2019, was converted for capture in 2020. 

Current and historical data for these capture wells can be found in Table 8-1.  Note that capture 

rates have diminished greatly since the system was started; indicating the volume of impacted 

groundwater in this area is being reduced. 

 

Interception trenches SP-15 South and SP-15 North were installed in 2002 to collect impacted 

groundwater in the area west of the Units 3&4 EHP.  In 2006, the SP-15 North collection 

system was expanded by adding the SP-15 Northwest Interception Trench.  This trench was 

located approximately 800 feet downgradient from SP-15 North.  The overall volume of water 

captured at the SP-15 interception trenches has decreased annually since startup of the systems.  

This reduction is likely due to increased groundwater capture at upgradient capture wells 

adjacent to the slurry wall (well 1031R Area) and water management practices which have 

significantly reduced the amount of water contained in the pond.  A summary of 2021 

collection data can be found in Table 8-1 for these systems. 

 

Water quality observations in the Units 3&4 EHP west side area in 2021 were as follows: 

 

Capture wells 

• 656R, 1031R, SP-15 North Trench, SP-15 Northwest Trench and SP-15 South Trench 

– No change.  

• 657M and 1037R – Water quality improved. 
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 1034R – Water quality declined. 

 1068A – Not sampled in 2021.  

 1285D-CW, 1287M-CW, 1288M-CW, 1251D-CW and 1329M-CW – Insufficient 

data. 

 

Monitoring wells 

 588D, 615D, 641P, 642P, 650M, 651M, 652M, 655M, 661D, 1032M, 1035R, 1036R, 

1049M, 1066M, 1067D, 1069D, 1070D, 1072D, 1141D, 1142D, 1143D, 1144D, 

1145D, 1154D, 1158M, 1159M, 1160M, 1161D, 1163D, 1193D, 1194M, EAP-515, 

WM-126, WA-142, and WI-109 – No change. 

 WR-128 – Water quality improved. 

 640P, 659D and 1071D – Water quality declined. 

 643P, 660P, 697R, 1033R and 1162R – Dry. 

 Wells 1229M, 1230R, 1231M and 1232R were installed in 2019 so there are 

insufficient data to evaluate water quality. 

 

Wells and capture trenches with bromide concentrations that exceeded the screening level of  

5 mg/L in the Units 3&4 EHP west side area includes the following: 

 Clinker/coal related – 640P, 641P, 656R, 1031R, 1034R, 1035R, 1037R, 1049M and  

1288M-CW. 

 Sub-McKay – 1071D  

 Trenches – SP-15 North and SP-15 Northwest and SP-15 South (5.2 mg/L). 

 
Surface Water 

 West Seep Diversion – This site was located directly upstream of a surface water 

containment structure.  The containment structure was removed in October 2020.  A 

water quality sample was collected from the site in April 2020 (Hydrometrics, January 

2021b).  Concentrations of all constituents were below cleanup criteria as defined in 

the Cleanup Criteria and Risk Assessment (Marietta Canty, LLC & Neptune and 

Company, 2018).  The site was dry prior to removal of the containment structure in 

October 2020 and continued to be dry in 2021. 
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• The NP Cut is located near the former West Seep Diversion.  This site is an old mining 

cut excavated below the local water table.  Water quality was unchanged at this site in 

2021. 

 

Wells inside the Bentonite Amended Concrete Cutoff Wall 

• 572D, 674R, 1003R and 1164R – No change. 

 

Wells inside the Cutoff Wall with bromide concentrations that exceed the screening level of 5 

mg/L include the following clinker/coal related wells: 674R, 1003R and 1164R, 1239M. 

 

Drain Pit #3 Interception Trench Collection.  In 2000, this system was installed to capture 

groundwater affected by a spill in the pipeline/drain pond.  Drain Pit 3 was lined with a 

synthetic liner in 2011 after results of an investigation conducted in 2010 indicated that water 

from the pond may have been seeping to the local shallow groundwater system that is captured 

by the DP3-IT.  Table 8-1 includes data from this collection system in 2021. 

 

Water quality changes observed at wells in this area include the following: 

• DP3-Interception trench, DP3-636R, DP3-637A and DP3-639D – No change. 

• DP3-638A – Dry 

 

Drain Pit #5 Interception Trench Collection.  In 2001, an interception trench was installed in 

this area to address potential impacts in shallow unconsolidated sediments resulting from spills 

related to the pipeline and Drain Pit #5.  The Drain Pit #5 interception trench captures 

groundwater flowing through the shallow unconsolidated sediments downstream of Drain  

Pit #5, the West Seep, SP-15 North, and SP-15 South areas.  Current and historical data from 

this collection system are included in Table 8-1. 

 

2021 water quality observations downgradient of the Drain Pit #5 interception trench are as 

follows: 
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Capture systems 

• DP-5 Trench, 1027A and 1028A – No change. 

• 1027A – Dry. 

 

Monitoring wells 

• WA-135, 617A-P, 1047A, 1048A and 1140D – No change. 

 

Groundwater extraction has been conducted at 1027A and 1028A since 2007 by bailing these 

wells until they are dry on at least a monthly frequency. 

 

Units 3&4 EHP South/West Side.  Investigations into the SFCC and West Seeps that were 

observed in 2004 concluded that a likely source area of the seeps was through the slurry wall 

in the southeast corner of the Units 3&4 EHP, near well 1016R.  It is believed that in an effort 

to reduce a water surplus by increasing surface area of the water and thereby evaporation, water 

added to F and H Cells during the summers of 2003/2004 reached a level in this area that 

allowed pond water to escape.  This water then accumulated in the baked shale (clinker) on the 

south and west sides of the pond, apparently bounded by the local structure, until it reached an 

elevation that allowed it to flow towards the south and west seep locations. 

 

The practice of filling unlined F and H Cells to a level that would cause excess seepage was 

discontinued and a system of collection wells was installed in 2005 to pump water that had 

accumulated outside the slurry wall.  A lined groundwater collection pond was built in F Cell 

(a 45 mil RPP liner with leachate collection under the liner) to hold the captured groundwater.  

Due to a reduction in the amount of water captured south and west of the ponds, F Cell is now 

used to store captured groundwater and may be used to store excess pond water.  It is the source 

of water for the forced evaporation system.  Based on observations at the SFCC and West Seep 

Areas, it can be concluded that the primary cause of these seeps has been mitigated by 

eliminating or reducing the source of seepage from F and H Cells.  In 2013, a double-liner 

system was installed at H Cell with a 45 mil RPP primary liner and a 36 mil RPP secondary 

liner with leachate collection between and beneath the liners.  In addition to optimizing 

groundwater handling practices and installation of source reduction controls to reduce seepage 
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from the ponds, Talen continues to monitor groundwater conditions in this area to identify 

other potential flow pathways if they exist. 

 

Groundwater collection data from wells in this area can be found in Table 8-1.  Water quality 

observations in the Units 3&4 EHP South/West Side area in 2021 were as follows: (Note that 

changes in water quality observed during the fall at the southern side of the EHP appear to be 

related to horizontal capture well installation and injection testing.) 

 

Capture wells 

• 695R, 1001R, 1007R and 1017R – No change. 

• 1002R – Water quality declined but improved from 2020. 

• 694R and 1016R – Dry or insufficient water to sample. 

• HCW4-M and HCW-5M – These horizontal capture wells were installed in 2020 and 

do not have sufficient data to evaluate. 

 

Monitoring Wells 

• 573D, 574D, 577D, 586R, 587D, 589D, 600M, 601M, 653M, 675M, 693M, 698R, 

699R, 1000M, 1004M, 1005R, 1006M, 1008D, 1010R, 1011R, 1012M, 1015R, 1133D, 

1134D, 1135D, 1157D, 1189M, 1190R, 1191M, 1192R, 1196M, 1197R, 1198M, 

1199R, 1210M, 1211M, EAP-527, WM-127 and WR-129 – No change.  

• 1212M – Water quality declined.  

• 696R, 1009D, 1029M and 1195M – Water quality improved. 

• 676R, 1013R and 1014R – Dry or insufficient water to sample. 

 

Wells in the Units 3&4 EHP South/West Side Area with bromide concentrations exceeding 

the screening level of 5 mg/L include the following: 

• Coal related – 695R, 699R, 1000M, 1001R, 1002R, 1007R and 1011R. 

 

South Fork Cow Creek Area (SFCC).  Water issuing south of the Units 3&4 EHP into the 

SFCC drainage was discovered on September 27, 2004 by PPLM personnel.  It was concluded 

that water was coming from the Units 3&4 EHP.  Collection systems were initiated on October 

4, 2004.  By October 13, 2004, the SFCC Diversion Dam and sump system were constructed 
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and used to collect surface water impacted by the seep.  Additional collection was added by 

installing groundwater collection wells in the alluvial system, downgradient of surface water 

capture.  All the captured water is returned to the Units 3&4 EHP. 

 

Table 8-1 contains collection data from the capture systems in the SFCC Area.  Declining 

water levels at these collection wells and associated observation wells indicate effective 

capture of groundwater.  In some cases, water levels have been lowered to the contact with the 

underlying bedrock.  The alluvium at many of the downgradient capture wells is essentially 

dry, as listed in the following discussion.  Reduction in water levels and lower SC are indicative 

of effective mitigation efforts in this area.  Several capture wells in the SFCC Area were shut 

down for all or a portion of the year due to improved water quality or absence of water for 

capture.  Observed changes and/or trends in water quality in the SFCC area during 2021 are 

noted below. 

 

Capture wells 

• 592A, 680A, 681A, 683A, 686A, 691A, 1024AM, 1025AM and 1065A – No change.  

• 1153A – Water quality declined. 

• 666A, 667A, 668A, 684A, 685A, 687A, 688A, 689A, 690A, 1019-A/M and 1026A/M. 

– Dry or insufficient water to sample. 

• 1136A – Water quality improved. 

 

Monitoring wells 

• 568A, 569A, 598D-2, 599D, 673A, 677M, 678D, 1018D, 1020D, 1021A, 1022A, 

1023AM, 1046M, 1137M, 1138D, 1139M, 1149M, 1150A, 1151M, 1152M, TR-P1 

(688P), WA-136 and WA-137 – No change. 

• 1030A – Water quality improved. 

• 570A, 665A, 669A, 670A, 671A, 672A, 679A, 682A and 692A – Dry. 

  



H:\PROJECTS\TALEN\10004 Annual Rpt\2021\2021AnnualRpt_FINAL.docx 4/13/2022 

 8-15 

Private Stock Wells 

• PSW-1, PSW-2, PSW-3, PSW-4A, PSW-7 and PSW-9 – No Change. 

• PSW-6 – Not sampled. 

• PSW-10 was installed in 2011 and PSW-11 was installed in 2014.  Neither well is 

currently sampled. 

 

There were no wells in the South Fork Cow Creek area that reported exceedances of the 

bromide screening level of 5 mg/L.



Well # Est Total Gals
Est Ave 

GPM
1

Final 

Destination of 

GW

Est Total Gals Est Ave GPM
1 Est Total Gals Est Ave GPM

1 Est Total Gals
Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1

Main Dam Valley Drain Sump
2

0.0 3&4 VSEP 15,298,052 21.9 17,140,123 24.5 13,010,256 25.0 18,689,184 35.6 13,949,424 64.2 20,586,384 29.4 50,613,120 96.0 25,402,896 48.4 26,550,144 50.6 28,954,189 55.0 26,210,016 49.8

Main Dam Lower Interceptor Trench (3&4 MDIT) 4,344,719 6.2 Main Dam Sump 877,459 1.3 8,239,869 11.8 7,432,563 14.1 4,299,488 8.1 4,180,322 7.9 3,768,300 10.3 37,768,300 7.8 2,887,418 5.5 3,813,804 7.3 2,377,762 5.6 2,524,012 4.9

581D (abandoned in 2009) - - Main Dam Sump - -

604A 884,557 1.3 Main Dam Sump 318,965 0.5 200,443 0.3 99,078 0.1 47,523 0.1 113,864 0.2 38,442 0.1 24,785 0.0 198,910 0.3 124,504 0.2 164,015 0.3 132,324 0.3

605A-2 542,008 0.8 Main Dam Sump 130,091 0.2 315,498 0.5 47,691 0.1 5,131 0.0 8,049 0.0 16,952 0.0 66,480 0.1 38,616 0.1 36,466 0.1 46,729 0.1 37,161 0.1

1084A 154,168 0.2 Main Dam Sump 529,739 0.8 313,277 0.4 171,255 0.2 94,201 0.1 217,849 0.3 59,100 0.1 63,379 0.1 175,489 0.3 151,974 0.3 314,670 0.6 338,751 0.6

1087D 19,991 0.0 Main Dam Sump 6,927 0.0 4,939 0.0 302,721 0.4 9,507 0.0 20,086 0.0 1,071,074 2.0 685,303 1.0 280,848 0.4 508,576 1.0 671,238 1.6 508,235 1.0

Totals 1,600,725 2.3 985,723 1.4 834,157 1.2 620,744 0.9 156,363 0.2 359,848 0.5 1,185,568 2.2 839,947 1.2 693,863 1.1 821,520 1.6 1,196,652 2.6 1,016,471 2.0

606A 261,266 0.4 Main Dam Sump 395,981 0.6 425,339 0.6 331,027 0.5 193,553 0.3

654A 978,928 1.4 Main Dam Sump 1,925,079 2.7 1,666,917 2.4 882,303 1.3 1,187,493 1.7 1,573,180 2.2 2,936,060 5.6 2,668,825 3.8 2,618,906 3.7 2,516,153 4.8 2,345,168 4.5 1,458,898 2.8

Totals 1,240,194 1.8 2,321,060 3.3 2,092,256 3.0 1,213,330 1.7 1,381,046 2.0 1,573,180 2.2 2,936,060 5.6 2,668,825 3.8 2,618,906 3.7 2,516,153 4.8 2,345,168 4.5 1,458,898 2.8

552D  1,920,153 2.7 3&4 VSEP 2,939,141 4.2 2,817,381 4.0 1,136,463 1.6 1,376,155 2.0 993,556 1.4 411,413 0.8 549,771 0.8 462,025 0.7 341,188 0.6 682,314 1.3 1,139,679 2.2

552D-Trench
4

576,404 0.8 Main Dam Sump 626,215 0.9 640,276 0.9 716,727 1.0 1,536,607 2.2 686,372 1.0

613D 571,023 0.8 3&4 VSEP 850,584 1.2 1,067,463 1.5 1,285,490 1.8 1,263,509 1.8 767,458 1.1 2,159,039 4.1 640,576 0.9 1,168,623 1.7 1,518,877 2.9 2,032,589 3.9 2,178,999 4.1

616D 1,851,795 2.6 3&4 VSEP 1,363,476 1.9 2,535,460 3.6 2,274,025 3.2 3,454,518 4.9 2,378,032 3.4 1,549,337 2.9 2,049,238 2.9 1,433,398 2.0 2,550,059 4.8 1,610,898 3.1 2,269,018 4.3

618D 499,302 0.7 3&4 VSEP 484,539 0.7 572,089 0.8 515,856 0.7 682,988 1.0 464,349 0.7 524,776 1.0 128,777 0.2 109,412 0.2 126,796 0.2 198,700 0.4 131,974 0.3

619D 3,467,257 4.9 3&4 VSEP 2,617,972 3.7 3,621,654 5.2 3,457,824 4.9 3,575,285 5.1 3,072,271 4.4 2,715,106 5.2 5,251,269 7.5 2,788,450 4.0 4,808,571 9.1 4,403,509 8.4 4,459,858 8.5

Totals 8,885,934 12.7 8,881,927 12.7 11,254,323 16.1 9,386,385 13.4 11,889,062 17.0 8,362,038 12.0 7,359,671 14.0 8,619,631 12.3 5,961,908 8.6 9,345,491 17.6 8,928,010 17.1 10,179,528 19.4

644D 3,670,842 5.2 3&4 VSEP 4,946,901 7.1 6,233,274 8.9 3,021,708 4.3 3,364,836 4.8 3,726,324 5.3 5,117,059 9.7 4,668,828 6.7 2,189,778 3.1 3,386,297 6.4 3,043,605 5.8 3,540,794 6.7

645D 5,509,684 7.9 3&4 VSEP 5,335,974 7.6 6,385,610 9.1 6,079,750 8.7 6,772,091 9.7 5,672,989 8.1 8,332,602 15.9 7,861,327 11.2 7,519,546 10.7 7,610,517 14.4 8,010,853 15.2 9,039,446 17.2

1115D 2,970,465 4.2 3&4 VSEP 3,003,418 4.3 3,237,234 4.6 4,143,059 5.9 3,211,805 4.6 1,744,879 2.5 1,881,997 3.6 2,368,412 3.4 2,257,678 3.2 1,837,824 3.5 149,102 0.8

1208D 2,083,962 3.0 3&4 VSEP 1,295,532 1.8 2,343,225 3.3 2,280,834 3.3 1,294,507 1.8

1209D 1,449,731 2.1 3&4 VSEP 1,117,414 1.6 1,208,740 1.7 1,802,674 2.6 1,273,973 1.8

Totals 15,684,684 22.4 15,699,240 22.4 19,408,083 27.7 17,328,025 24.7 15,917,212 22.7 11,144,192 15.9 15,331,658 29.2 14,898,567 21.3 11,967,002 17.0 12,834,638 24.3 11,203,560 21.8 12,580,240 23.9

Saddle Dam Sump
3

132 0.0 3&4 VSEP 7,958,304 15.1 8,126,605 11.6 7,772,832 14.8 12,454,128 23.7 15,508,800 22.1 21,258,576 30.4 40.1 15,089,040 28.7 16,909,632 32.2 23,404,057 44.4 17,258,948 32.8

560A Trench Sump 1,759,746 2.5 Saddle Dam Sump 1,769,873 2.5 2,541,488 3.6 920,922 1.3 954,352 1.4 914,075 1.3 1,219,068 2.3 1,307,171 1.9 913,795 1.3 857,521 1.6 2,835,659 5.4 892,550 1.7

1039A* 56 0.0 Saddle Dam Sump 72 0.0 14 0.0 1,580,042 2.3 3,614,559 5.2 1,343,615 1.9 5,722,851 10.9 5,435,632 7.8 2,913,088 4.2 4,977,815 9.4 4,864,665 9.3 5,701,560 10.8

1051A Trench** 0 0.0 Saddle Dam Sump 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 37,022 0.1 0 0.0 0 0.0 1,193 0.0 126,729 0.2

1073A Trench 1,181,370 1.7 Saddle Dam Sump 986,526 1.4 788,015 1.1 846,142 1.2 839,183 1.2 1,126,249 1.6 1,887,402 3.6 174,194 0.2 360,259 0.5 743,877 1.4 2,646,304 5.0 715,849 3.0

1079A Trench 150,434 0.2 Saddle Dam Sump 252,386 0.4 322,616 0.5 421,823 0.6 157,861 0.2 177,658 0.3 373,745 0.7 1,242,107 1.8 2,918,062 4.2 4,874,405 9.2 1,361,183 2.6 1,318,996 2.5

1089D 1,157,911 1.7 Saddle Dam Sump 776,202 1.1 254,586 0.4 177,734 0.3 49,150 0.1 13,237 0.0 497,745 0.9 662,617 0.9 2,351,329 3.4 361,628 0.7 1,370,284 2.6 476,384 0.9

1090D 235,593 0.3 Saddle Dam Sump 653,942 0.9 418,916 0.6 423,764 0.6 172,399 0.2 173,536 0.2 179,176 0.3 323,724 0.5 1,655,712 2.4 4,825,241 9.2 1,594,930 3.0 1,255,513 2.4

1093D 220,972 0.3 Saddle Dam Sump 838,164 1.2 274,685 0.4 208,940 0.3 41,333 0.1 2,085,635 3.0 1,835,974 3.5 1,221,623 1.7 1,030,920 1.5 1,164,423 2.2 1,223,032 2.3 801,004 2.2

1095D 496,043 0.7 Saddle Dam Sump 743,066 1.1 1,129,411 1.6 405,184 0.6 3,017,976 4.3 4,701,244 6.7 5,301,205 10.1 2,268,557 3.2 2,140,713 3.1 4,817,403 9.1 5,822,474 11.1 2,420,595 6.5

1097D 2,066,079 2.9 Saddle Dam Sump 2,688,799 3.8 2,820,890 4.0 1,599,600 2.3 754,158 1.1 3,093,862 4.4 4,403,393 8.4 5,167,076 7.4 5,274,364 7.5 6,351,712 12.1 5,275,997 10.0 1,723,585 4.6

1098D* 100 0.0 Saddle Dam Sump 781 0.0 0 0.0 250,321 0.4 796,517 1.1 656,181 0.9 4,164,244 7.9 4,733,206 6.8 4,376,876 6.2 3,859,794 7.3 6,929,101 13.2 4,419,990 11.9

1099D* 0 0.0 Saddle Dam Sump 500 0.0 0 0.0 263 0.0 524,525 0.7 2,306,537 3.3 6,449,706 12.3 5,886,940 8.4 5,922,362 8.5 8,551,935 16.2 5,947,533 11.3 2,458,501 6.6

1100D* 91 0.0 Saddle Dam Sump 472 0.0 90 0.0 886 0.0 6,137,553 8.8 8,146,071 11.6 6,906,969 13.1 3,340,354 4.8 4,982,221 7.1 10,187,607 19.3 6,572,669 12.5 4,557,255 12.3

1101D* 47 0.0 Saddle Dam Sump 150 0.0 61,634 0.1 113 0.0 1,457,653 2.1 5,094,695 7.3 5,930,974 11.3 3,557,782 5.1 4,763,168 6.8 6,872,030 13.0 10,209,655 19.4 5,586,327 15.0

1102D 16,625 0.0 Saddle Dam Sump 26,864 0.0 25,406 0.0 181,608 0.3 591,353 0.8 119,413 0.2 159,254 0.3 750,925 1.1 561,834 0.8 443,747 0.8 354,305 0.7 311,723 0.8

1127D* 7 0.0 Saddle Dam Sump 26 0.0 20 0.0 59 0.0 1,655,685 2.4 3,675,040 5.2 4,086,054 7.8 6,066,517 9.4 6,592,479 10.2

1148D 0 0.0 Saddle Dam Sump 197,459 0.3 33,728 0.0 26,959 0.0 68,250 0.1 224,807 0.3 290,972 0.6 205,995 0.3 179,871 0.3

1167D 61,450 0.1 Saddle Dam Sump 117,229 0.2 115,448 0.2 85,982 0.1

Totals 7,346,523 10.5 9,052,512 12.9 8,786,948 12.5 7,130,343 10.2 20,832,510 29.7 33,851,857 48.3 49,408,732 94.0 42,381,442 61.4 46,937,053 68.0 58,889,138 111.5 57,008,984 108.4 32,766,561 81.4

565D 176,318 0.3 Saddle Dam Sump 448,257 0.6 325,336 0.5 279,605 0.4 220,155 0.3 470,743 0.7 1,780,263 3.4 4,907,491 7.0 384,318 9.1

646D 879,701 1.3 Saddle Dam Sump 1,528,061 2.2 1,449,477 2.1 1,436,824 2.1 839,240 1.2 1,662,020 2.4 3,896,044 7.4 2,292,163 3.3 3,750,381 5.4 2,829,659 5.4 1,876,285 3.6 1,452,988 2.8

647D* 154 0.0 Saddle Dam Sump 77 0.0 2,925 0.0 117 0.0 480,272 0.7 1,043,095 1.5 4,320,821 8.2 2,854,801 4.1 1,875,408 2.7 2,268,612 4.3 2,510,318 4.8 1,137,670 2.2

648D 785,755 1.1 Saddle Dam Sump 775,830 1.1 1,200,249 1.7 851,347 1.2 687,880 1.0 760,111 1.1 997,767 1.9 1,274,388 1.8 1,452,334 2.1 854,014 1.6 844,046 1.6 1,110,865 2.1

Totals 1,841,929 2.6 2,752,225 3.9 2,977,987 4.2 2,567,892 3.7 2,227,548 3.2 3,935,968 5.6 10,994,895 20.9 11,328,843 16.2 7,462,441 19.3 5,952,285 11.3 5,230,649 10.0 3,701,523 7.1

556D 213,066 0.3 3&4 VSEP 1,039,848 1.5 989,919 1.4 115,734 0.2 172,670 0.2 253,945 0.4 30,301 0.1 55,985 0.1 52,280 0.1 60,948 0.1 71,411 0.1 10,362 0.0

609D  (replaced with 609D-2 in 2014) - - NA - - 577,227 1.6 1,901,429 2.7 255,292 0.5 217,806 0.4 125,382 0.2

609D-2 60,978 0.1 3&4 VSEP 82,513 0.1 263,601 0.4 68,749 0.1 35,023 0.0 49,248 0.1 645,019 1.2 1,045,314 3.1

610D 1,213,808 1.7 3&4 VSEP 304,177 0.4 645,265 0.9 409,952 0.6 509,110 0.7 167,465 0.2 1,114,783 2.1 4,387,026 6.3 1,506,390 2.1 1,328,714 2.5 461,692 0.9 386,415 0.7

621D 198,868 0.3 3&4 VSEP 88,742 0.1 433,222 0.6 247,267 0.4 529,456 0.8 233,226 0.3 967,966 1.8 1,748,606 2.5 2,557,001 3.6 4,566,023 8.7 4,626,818 8.8 1,131,490 7.2

1080D 1,300,632 1.9 3&4 VSEP 1,355,033 1.9 1,213,990 1.7 1,417,762 2.0 2,998,336 4.3 2,068,935 3.0 2,258,860 4.3 2,767,384 3.9 142,632 0.2 1,292,140 2.5 1,353,924 2.6 333,314 2.1

1081D 846,995 1.2 3&4 VSEP 2,064,071 2.9 438,326 0.6 543,028 0.8 1,003,296 1.4 1,784,133 2.5 628,390 1.2 304,411 0.4 1,539,995 2.2 2,082,663 4.0 1,743,714 3.3 470,083 3.0

1083D 299,409 0.4 3&4 VSEP 659,489 0.9 355,253 0.5 384,525 0.5 342,297 0.5 2,227,141 3.2 1,203,877 2.3 375,282 0.5 2,877,666 4.1 3,186,243 6.0 4,246,717 8.1 1,111,422 7.1

1108D 919,873 1.3 3&4 VSEP 2,254,473 3.3

1128D 1,492,162 2.1 3&4 VSEP 649,638 0.9 644,117 0.9 374,119 0.5 402,421 0.6 2,415,523 3.4 2,492,467 4.7 2,765,452 3.9 1,282,716 1.8 1,988,165 3.8 717,309 3.7

1129D 448,214 0.6 3&4 VSEP 165,201 0.2 406,406 0.6 717,911 1.0 1,235,302 1.8 3,338,097 4.8 1,838,069 3.5 1,216,984 1.7

1120C 5 0.0 3&4 VSEP 80,602 0.1 600,512 0.9 354,615 0.5 366,494 0.5 232,157 0.3

1169R 167,555 0.2 3&4 VSEP 141,460 0.2 769,784 1.1 1,405,796 2.0 822,840 1.2 692,889 1.0

1172D-Trench 63,937 0.1 3&4 VSEP 443,828 0.6 1,250,711 1.8 1,050,889 1.5 392,646 0.6 116,191 0.2

1202D 31 0.0 3&4 VSEP 36 0.0 299,351 0.4 86 0.0 44,651 0.1

1203D 1,250,449 1.8 3&4 VSEP 1,297,650 1.9 1,835,705 2.6 1,693,593 2.4 585,589 0.8

1205D 737,778 1.1 3&4 VSEP 715,041 1.0 694,791 1.0 539,205 0.8 269,944 0.4

1206D 346,187 0.5 3&4 VSEP 464,136 0.7 362,487 0.5 202,698 0.3 84,493 0.1

1207D 772,246 1.1 3&4 VSEP 302,235 0.4 453,829 0.6 607,901 0.9 366,422 0.5

1218D 301,083 0.4 3&4 VSEP 1,446,804 2.1

1222D 2,421,847 3.5 3&4 VSEP 1,082,813 1.6

Totals 13,055,124 18.6 14,637,792 21.0 11,657,267 16.6 10,133,830 14.5 10,160,990 14.5 13,578,950 19.4 11,179,732 21.3 15,243,671 24.0 11,860,109 16.8 14,760,188 28.1 13,439,391 27.9 3,568,468 20.3

1170R 5,845 0.0 3&4 VSEP 268,361 0.4 896,269 4.1

1216D 495,709 0.7 Saddle Dam Sump 1,371,234 2.0 564,126 2.6

1223R 835,101 1.2 3&4 VSEP 396,250 0.6 91,634 0.4

1227R 317,975 0.5 3&4 VSEP 510,830 0.7 291,000 1.3

Totals 1,654,630 2.4 2,546,675 3.6 1,843,028 8.5

656R 406,090 0.6 3&4 VSEP 682,511 1.0 302,488 0.4 420,529 0.6 461,949 0.7 695,053 1.0 1,476,915 2.8 1,246,065 1.8 1,244,721 1.8 1,855,489 3.5 2,528,119 4.8 2,594,796 4.9

657M* 25 0.0 3&4 VSEP 29,165 0.0 50 0.0 185,221 0.3 0.0 2,081,047 3.0

1031R 393,202 0.6 3&4 VSEP 441,282 0.6 464,445 0.7 381,690 0.5 416,737 0.6 176,342 0.3 1,087,244 2.1 1,020,147 1.5 986,310 1.4 769,957 1.5 978,692 1.9 701,996 1.3

1034R 2,846,508 4.1 3&4 VSEP 2,744,181 3.9 686,729 1.0 2,660,805 3.8 773,991 1.1 987,079 1.4 2,188,851 4.2 656,062 0.9 706,969 1.0 714,199 1.4 928,716 1.8 1,040,521 2.0

1037R 327,394 0.5 3&4 VSEP 443,999 0.6 754,849 1.1 643,653 0.9 653,227 0.9 474,342 0.7 518,569 1.0 2,274,134 3.2 3,697,381 5.3 4,506,891 8.6 2,979,990 5.7 2,080,302 4.0

1229M 2,292,095 4.1 3&4 VSEP 3,813,122 6.8

Totals 6,265,314 9.7 8,154,260 12.9 2,208,561 3.2 4,291,900 6.1 2,305,904 3.3 4,413,862 6.3 5,271,579 10.0 5,196,408 7.4 6,635,381 9.5 7,846,536 15.0 7,415,517 14.2 6,417,615 12.2

201020162017

Units 3 & 4 EHP Main Dam Sump/Interception Trench

2018

Units 3 & 4 EHP Saddle Dam Area

Units 3 & 4 EHP West Side

20192020 2014 2013 2012 2011

Table 8-1

Colstrip Steam Electric Station

Units 3 & 4 Area Collection Wells

2021 Collection Data 2015

Talen Montana, LLC
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Well # Est Total Gals
Est Ave 

GPM
1

Final 

Destination of 

GW

Est Total Gals Est Ave GPM
1 Est Total Gals Est Ave GPM

1 Est Total Gals
Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1 Est Total Gals

Est Ave 

GPM
1

201020162017201820192020 2014 2013 2012 2011

Table 8-1

Colstrip Steam Electric Station

Units 3 & 4 Area Collection Wells

2021 Collection Data 2015

Talen Montana, LLC

North SP-15 255,503 0.4 3&4 VSEP 1,539,342 2.2 2,344,552 3.3 2,698,113 3.9 2,764,493 3.9 167,574 0.2 964,735 1.8 4,199,774 6.0 2,803,206 4.0 4,234,119 8.0 5,926,107 11.3 2,206,173 4.2

Secondary Sump (Northwest) 6,525 0.0 3&4 VSEP 1,163,682 1.7 378,669 0.5 1,350,134 1.9 163,269 0.2 226,041 0.3 300,377 0.6 589,481 0.8 560,043 0.8 437,409 0.8 880,171 1.7 368,688 0.7

Totals 262,029 0.4 2,703,024 3.9 2,723,222 3.9 4,048,246 5.8 2,927,761 4.2 393,615 0.6 1,265,112 2.4 4,789,255 6.8 3,363,249 4.8 4,671,528 8.8 6,806,278 13.0 2,574,861 4.9

South SP-15 660,983 0.9 3&4 VSEP 199,874 0.3 480,049 0.7 112,512 0.2 82,031 0.1 136,373 0.2 245,517 0.5 199,209 0.3 205,624 0.3 553,136 1.0 1,244,212 2.4 585,102 1.1

DP-5 17,153,622 24.5 3&4 VSEP 20,719,346 29.6 22,773,018 32.5 21,074,366 30.1 2,560,849 3.7 17,379,066 24.8 17,302,680 32.9 21,553,551 30.8 19,683,715 28.1 29,034,632 55.1 29,094,928 55.4 14,768,297 28.1

1068A 281,237 0.4 3&4 VSEP 123,030 0.2 830,395 1.2 1,380,040 2.0 274,660 0.4 132,515 0.2 648,059 1.2 149,726 0.2 245,586 0.4 650,736 1.2 890,601 1.7 376,246 0.9

Totals 18,095,841 25.8 21,042,250 30.0 24,083,462 34.4 22,566,918 32.2 2,917,541 4.2 17,647,954 25.2 18,196,256 34.6 21,902,486 31.3 20,134,925 28.8 30,238,504 57.3 31,229,741 59.5 15,729,645 30.1

694R 143,801 0.2 3&4 VSEP 134,854 0.2 144,254 0.2 767,493 1.1 162,737 0.2 225,277 0.3 398,535 0.8 425,978 0.6 451,243 0.6 489,432 0.9 572,186 1.1 608,595 1.2

695R 511,776 0.7 3&4 VSEP 141,857 0.2 105,724 0.2 99,344 0.1 79,425 0.1 749,824 1.1 112,885 0.2 103,856 0.1 176,961 0.3 559,491 1.1 395,386 0.8 292,386 0.6

1001R 460,788 0.7 3&4 VSEP 281,360 0.4 359,845 0.5 171,555 0.2 377,554 0.5 148,030 0.2 127,506 0.2 300,446 0.4 318,149 0.5 368,350 0.7 1,684,130 3.2 265,475 0.5

1002R 9,380,761 13.4 3&4 VSEP 3,208,697 4.6 1,835,736 2.6 1,944,761 2.8 1,781,600 2.5 3,235,064 4.6 1,897,972 3.6 3,045,223 4.3 2,177,272 3.1 3,852,150 7.3 953,119 1.8 3,638,620 6.9

1007R 842,593 1.2 3&4 VSEP 1,412,961 2.0 1,676,956 2.4 653,542 0.9 532,814 0.8 437,487 0.6 491,250 0.9 506,555 0.7 530,147 0.8 1,440,692 2.7 2,019,174 3.8 1,040,264 2.0

1016R** - - 3&4 VSEP - - - - 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

1017R 1,246,967 1.8 3&4 VSEP 2,044,397 2.9 2,588,512 3.7 2,643,591 3.8 3,590,933 5.1 1,649,027 2.4 4,371,506 8.3 4,350,505 6.2 5,302,797 7.6 3,487,907 6.6 1,883,461 3.6 1,790,728 3.4

HCW-4M 2,534,888 3.6 3&4 VSEP 1,981,756 19.8

HCW-5M 11,846,837 16.9 H Cell 2,084,181 19.0

Totals 26,968,411 38.5 11,290,065 49.2 6,711,027 9.6 6,280,287 9.0 6,525,062 9.3 6,444,710 9.2 7,399,654 14.0 8,732,563 12.3 8,956,569 12.9 10,198,022 19.3 7,507,456 14.3 7,636,068 14.6

592A 236,035 0.3 3&4 VSEP 309,863 0.4 1,265,542 1.8 1,061,515 1.5 72,172 0.1 513,178 0.7 264,130 0.5 36,718 0.1 93,788 0.1 1,586,529 3.0 2,817,549 5.4 443,888 0.8

667A** 0 0.0 3&4 VSEP 0 0.0 0 0.0 0 0.0 0 0.0 72 0.0 331 0.0 0 0.0 0 0.0 0 0.0 72 0.0 0 0.0

668A** 0 0.0 3&4 VSEP 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 32,002 0.0 39,972 0.1 38,358 0.1 80,106 0.2 2,661 0.0

680A 1,016,650 1.5 3&4 VSEP 1,604,075 2.3 1,277,281 1.8 561,977 0.8 892,287 1.3 321,169 0.5 152,020 0.3 420,917 0.6 460,672 0.7 219,391 0.4 1,047,731 2.0 1,000,944 1.9

681A 1,351,807 1.9 3&4 VSEP 3,035,009 4.3 2,084,594 3.0 1,385,993 2.0 1,971,245 2.8 1,884,277 2.7 4,374,387 8.3 3,488,494 5.0 1,345,462 1.9 4,170,038 7.9 2,950,497 5.6 1,588,776 3.0

683A 12,683 0.0 3&4 VSEP 1,502,309 2.1 288,792 0.4 333,918 0.5 56,657 0.1 44,014 0.1 26,152 0.0 170,059 0.2 325,528 0.5 622,548 1.2 1,444,580 2.7 97,469 0.2

684A* 0 0.0 3&4 VSEP 0 0.0 0 0.0 1,116 0.0 4,104 0.0 0 0.0 0 0.0 900 0.0 2,248 0.0 2,432 0.0 2,997 0.0 3,548 0.0

685A 171,448 0.2 3&4 VSEP 144,543 0.2 177,243 0.3 261,343 0.4 116,503 0.2 188,091 0.3 0 0.0 103 0.0 7,592 0.0 51,095 0.1 175,602 0.3 30,641 0.1

686A 3,270,371 4.7 3&4 VSEP 5,131,669 7.3 4,946,720 7.1 503,662 0.7 2,352,628 3.4 3,104,587 4.4 5,031,037 9.6 5,923,585 8.5 420,111 0.6 8,402,885 15.9 6,754,524 12.9 4,063,515 7.7

687A 81,039 0.1 3&4 VSEP 270,314 0.4 818,481 1.2 1,891,389 2.7 3,095,294 4.4 734,185 1.0 271,561 0.5 225,151 0.3 1,493,327 2.1 690,181 1.3 1,298,189 2.5 27,174 0.1

688A* 11,094 0.0 3&4 VSEP 0 0.0 7,740 0.0 33,183 0.0 52,726 0.1 51,914 0.1 33,978 0.1 44,698 0.1 27,259 0.0 8,739 0.0 66,852 0.1 3,921 0.0

689A* 29,086 0.0 3&4 VSEP 68 0.0 2,170 0.0 22,493 0.0 23,340 0.0 68 0.0 327,312 0.6 818,488 1.2 138,390 0.2 123,565 0.2 299,394 0.6 9,290 0.0

690A 50,520 0.1 3&4 VSEP 0 0.0 175,887 0.3 350,778 0.5 2,016,443 2.9 243,878 0.3 240,311 0.5 1,790,790 2.6 259,722 0.4 625,524 1.2 506,525 1.0 6,762 0.0

691A 2,733,437 3.9 3&4 VSEP 2,315,342 3.3 2,919,136 4.2 2,604,468 3.7 3,105,375 4.4 4,030,891 5.8 4,402,439 8.4 5,677,005 8.1 5,153,551 7.4 3,712,209 7.0 4,592,964 8.7 2,359,929 4.5

Totals 8,964,170 12.8 14,313,191 20.4 13,963,588 19.9 9,011,836 12.9 13,758,773 19.6 11,116,323 15.9 15,123,658 28.8 18,628,910 26.7 9,767,622 14.0 20,253,494 38.3 22,037,582 42.0 9,638,518 18.3

1019AM 10,291 0.0 3&4 VSEP 10,526 0.0 10,092 0.0 787 0.0 7,768 0.0 3,759 0.0 1,411 0.0 37,500 0.1 60,454 0.1 141,439 0.3 270,089 0.5 91,376 0.2

1024AM 397,716 0.6 3&4 VSEP 399,226 0.6 432,840 0.6 708,340 1.0 290,817 0.4 742,231 1.1 2,122,444 4.0 963,077 1.4 1,462,986 2.1 2,453,684 4.7 1,967,880 3.7 538,308 1.0

1025AM** 0 0.0 3&4 VSEP 994 0.0 832 0.0 50 0.0 1,776 0.0 13,298 0.0 9,177 0.0 86 0.0 11 0.0 0 0.0 90 0.0 117 0.0

1026AM 72,330 0.1 3&4 VSEP 71,676 0.1 117,004 0.2 233,413 0.3 167,720 0.2 33,337 0.0 116,891 0.2 317,189 0.5 1,172,947 1.7 290,820 0.6 365,041 0.7 48,487 0.1

1065A* 17 0.0 3&4 VSEP 0 0.0 44,353 0.1 133 0.0 1,274,984 1.8 849,096 1.2 0 0.0 720,284 1.0 2,343,561 3.3 4,906,505 9.3 5,381,910 10.2 2,398,765 4.6

PSW-4A (no longer monitored as a capture well) - - 3&4 VSEP - - 1,029,334 1.5 428,128 0.6 3,044,206 4.3 4,651 0.0 0 0.0 1,255,919 1.8 1,519,748 2.9 206 0.0 310 0.0

1136A 38,188 0.1 3&4 VSEP 16,240 0.0 35,623 0.1 26,074 0.0 12,700 0.0 16,303 0.0 180,851 0.3 142,708 0.2 46,169 0.1

1153A* 62 0.0 3&4 VSEP 349,467 0.5 386,891 0.6 189,437 0.3 180,340 0.3 75,471 0.1 413,511 0.8 1,281,968 6.3 197,661 1.0

Totals 518,605 0.7 848,129 1.2 1,027,636 1.5 2,187,570 3.1 2,364,234 3.4 4,777,701 6.8 2,848,936 5.4 3,462,812 9.5 6,539,708 10.1 9,312,196 17.8 7,985,216 15.1 3,077,363 5.9

Drain Pit #3 Interception Trench Sump
6

589,888 0.8 3&4 VSEP 1,334,054 1.9 1,329,710 1.9 960,972 1.8 253,521 0.5 337,337 0.6 1,593,769 2.3 1,397,710 2.1 1,401,689 2.7 926,208 1.9 1,709,029 3.6 979,847 2.0

4
Added in 2018, 552D and 552D-trench were mistaken for the same well in previous reports

** Indicates well is not currently actively pumping.

3
Collection at Saddle Dam Sump includes discharge from 560A-Trench, 1039A, 1051A-Trench, 1073A-Trench, 1079A-Trench, 1089D, 1090D, 1093D, 1095D, 1097D, 1098D, 1099D, 1100D, 1101D, and 1102D. 

1 
Estimated flow rate is adjusted to 75% of total recovered volume. Refer to Page 5-3 and 5-4 of the text for estimation of flow at each pumping well.

2
Collection at Main Dam Valley Sump includes discharge from upper and lower interception trenches, the 552D Trench and from wells 581D, 604A, 605A-2, 654A, 1084A, and 1087D.

Units 3 & 4 EHP South Fork Cow Creek

* Indicates well turned off one or more months due to improved water quality

Units 3 & 4 EHP Area Drain Pit #3 Interception Trench

Units 3 & 4 EHP West Side/South Side

Units 3 & 4 EHP Area South Fork Cow Creek (West Area)
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PLANT SITE AND TOWNSITE GROUNDWATER ELEVATION DATA 
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 2021 
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APPENDIX D 

SUMMARY OF VALIDATION AND WATER QUALITY DATA – 2020 
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APPENDIX E 

SITE SURVEY DATA THROUGH 2020 
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APPENDIX F 
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APPENDIX G 
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