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1.0 PERMIT INFORMATION  

DEQ authorizes placement of petroleum coke ash at an existing monofill located near Warren. This fact sheet 
provides the basis for DEQ’s decision to continue monitoring and best management practice (BMPs) 
requirements at the Yellowstone Energy Limited Partnership (YELP) Ash Monofill. DEQ issues Montana Ground 
Water Pollution Control System (MGWPCS) permits for a period of five years. 
 
The MGWPCS permit is for the ash monofill located near Warren. YELP also maintains the following permits and 
authorizations for their electricity generating facility in Billings that generates the petroleum coke ash byproduct: 
• Montana Pollution Discharge Elimination System (MPDES) Individual Surface Water discharge permit, 

MT0030180; 
• MPDES General Permit for Storm Water Discharges Associated with Industrial Activity, MTR000364; and,  
• Montana Air Quality Permit (MAQP), 2650-08. 
 

1.1 PERMIT HISTORY 
On August 23, 1991, the State of Montana issued a new MGWPCS permit to Billings Generation, Inc. The permit 
established: ash monitoring, ground water monitoring, fugitive dust emission BMPs, rehabilitation procedures, 
and sedimentation and erosion control BMPs.  
 
On October 17, 1996, DEQ reissued the permit and transferred ownership to YELP.  
 
DEQ administratively continued the existing permit on March 25, 2003, and June 06, 2011. 
 
On April 12, 2013, DEQ reissued the permit with a ground water monitoring emphasis on the shallow portion of 
the underlying water table. 
 

1.3 APPLICATION 
On December 22, 2017, DEQ received notice of the permittee’s intent to renew their existing permit. DEQ 
determined that the respective application was complete, and administratively continued permit coverage on 
January 16, 2018. 
 

1.4 CHANGES TO THIS PERMIT  
DEQ received reports from the permittee in regards to dry well conditions at the existing MW-6 monitoring well, 
and an obstruction within the MW-7 monitoring well. After a reanalysis of current shallow ground water 
conditions, DEQ will require the replacement and deepening of these wells in order to best ensure long-term 
monitoring and data collection (Section 6). 

DEQ reanalyzed the Parameters of Interest (POIs) for this permit based on long-term ash and ground water 
monitoring results, research, and regulations (Section 3). This has resulted in a slight modification to the ash, 
underdrain, and ground water monitoring requirements (Section 5). 

DEQ will require monitoring and reporting standard operating procedures (SOPs) to be created or updated for 
quality assurance purposes (Section 6). DEQ has updated the reporting requirements and methods to provide for 
data quality control (Section 5). 
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2.0 FACILITY INFORMATION 

2.1 LOCATION 
The existing monofill site is located in the southwest foothills of the Pryor Mountains, 4.5 miles northeast of 
Warren on Quarry Road (Figure 1, Figure 2, Figure 3, Figure 4).  
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2.2 OPERATIONS 
System operations are summarized in Table 1, and the water hydration line diagram is provided in Figure 5. 
 

 
 
  

Ash Disposal Rates: Design rate of 120,000 tons/year, with an average rate of 107,000 tons/year.

Location:  
SE 1/4, Section 24, Township 08 South, Range 25 East
NE 1/4, Section 25, Township 08 South, Range 25 East
Carbon County
Latitude: 45.12015°, Longitude: -108.60194°

Treatment

Table 1: Operations Summary
Collection

Contributing Sources of Wastewater: Industrial
  Standard Industrial Code(s) (SIC) of contributing sources: 
  2999-Petroleum Coke Fly Ash and Bottom Ash; generated from 4911-Electrical Services.

None

Ash: Combined fly ash and bottom ash samples are collected prior to hydration.
Disposal and Cementation Operation

Disposal Site: Outfall 001/Petroleum Coke Ash Monofill
Method of Disposal: Fly ash and bottom ash is a byproduct of the petroleum coke-fueled combustion process at the 
Yellowstone Energy Limited Partnership's electrical generating power plant in Billings. The ash is transported and 
deposited by truck on top of the existing monofill site that is located in the foothills of the Pryor Mountains, northeast 
of Warren. Each load of ash is hydrated with approximately 9,000 gallons of water by on-site water tender trucks. 
Hydration triggers the pozzolanic reaction of the ash's calcium hydroxide and siliceous/aluminous materials resulting in 
cementation.

Sampling/Monitoring
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2.3 GEOLOGY 
The ash monofill is situated in the southwest foothills of the Pryor Mountains.  The Pryor Mountains lie in the rain 
shadow cast by the Beartooth Mountains to the west.  While topographically distinct from the Bighorn 
Mountains, the Pryor Mountains represent the northwest extension of the Bighorn structural uplift (Blackstone, 
1975).  The Pryor Mountains, formed by the erosion of uplifted limestone, began as large limestone blocks that 
were faulted and uplifted during the late Cretaceous period.  Five tilted fault blocks compose the Pryor 
Mountains, with each block being uplifted highest at its northeast corner (Blackstone, 1975). Block boundaries 
include faults, and faulted or unfaulted folds (Van Gosen et al., 1996).  The Pryor Mountains define a broad-
topped uplift having steeply dipping or faulted flanks (Blackstone, 1940). The Tensleep Sandstone, Amsden 
Formation, and Madison Group are widely exposed on the crest of the uplift; steeply dipping Triassic and Jurassic 
rocks form the eastern flank (Mapel et al., 1975). The North Pryor (or Nye-Bowler lineament) fault abruptly 
terminates the uplift at its north end; the maximum displacement on this fault is 2,000 feet (Mapel et al., 1975).  
The surficial rocks on the southwest flanks of both the Big Pryor and East Pryor Mountain blocks dip gently to the 
southwest forming an incised dip slope. These slopes consist mainly of Madison Group and dip 5-8° 
southwesterly into the Bighorn basin (Van Gosen et al., 1996).  The ash monofill site is located in this general 
area. 
 
The ash monofill is in a small, steep (side slopes ranging from 10-70%) coulee incised into the Madison Formation 
(limestone and dolomitic limestone). The Amsden Formation (red shale and cherty to sandy limestone) starts 
near the base of the monofill trending to the southwest (down drainage) and overlying the Madison. The 
Madison Group in the vicinity of the ash monofill is 700 to 750 feet thick and forms cliffs and broad dip slopes on 
the flanks and crests of the Bighorn and Pryor Mountains (Mapel et al., 1975).  The upper part of the Madison 
Group is the source of much of the high-purity limestone used in Montana (Chelini, 1965).   
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2.4 HYDROGEOLOGY  
The Madison Group is the major water-bearing aquifer unit in the region (Keller, 2011). The ash monofill overlies 
the Madison aquifer on the southwest flank of the Pryor Mountains.  The Madison aquifer is a heterogeneous 
and anisotropic fractured limestone aquifer deposited during the Mississippian subperiod of the Paleozoic era. 
Regional tectonics in the area has deformed the original depositional orientation of the strata in the area. The 
assumed recharge of Madison aquifer is from the area of the southwest Pryor Mountains (Envirocon, 1995).   
 

 
 

2.5 HYDROLOGY 
The only surface water in the area of the YELP ash monofill is Piney Creek located approximately one mile to the 
south-southeast (Figure 2).  Piney Creek is fed from Piney Spring where ground water discharges at a rate of 
approximately 100-1,000 gallons per day (gpd); Piney Spring is the only significant aquifer discharge point on 
southwest flank of the Pryor Mountains (Envirocon, 1995).     
 

 
 

Mixing Zone None. A discharge of pollutants to statewaters has not been 
authorized and is not expected.

Ground Water Flow 
Direction

Azimuth/bearing: S30°W
Estimated using on-site well logs.

Geology

The Madison Formation (limestone and dolomitic limestone) 
underlies the region and serves as the basement for the ash 
monofill. The Amsden Formation (red shale and cherty to 
sandy limestone) starts near the base of the monofill 
trending to the southwest (down drainage) and overlying the 
Madison. Surficial alluvial and/or colluvial deposits cover 
most of the facility area.

Aquifer
The Madison Formation in and around the facility has a 
southwest strike and a 8° dip. This formation is the main 
source of groundwater in the region.

Water/Monitoring 
Well Construction

Ground water monitoring is representative of the shallow 
water bearing zone within the top portion of the Madison 
Formation. Facility production water wells are constructed 
deeper into the Madison Formation.

Thickness of Water 
Bearing Zones

The Madison Formation is estimated to generally be 700 to 
750 feet thick. The Madison is overlain by the Amsden 
Formation immediately downgradient from the monofill. 
The Amsden is approximately 16 to 27 feet in and around 
the YELP field office.

Table 2: Hydrogeologic Site Information
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2.6 GROUND WATER MONITORING WELLS AND UNDERDRAIN INFORMATION 
There are two monitoring wells associated with this permit, MW-6 and MW-7. They are constructed to be 
representative of shallow ground water found in the top portion of the Madison Formation. There are also three 
production wells used for ash rehydration that are finished deeper into the Madison. A summary of these wells is 
provided in Table 3. The well locations are shown on Figure 3. Well construction diagrams and lithologic details 
are attached as Appendix A. 
 
An underdrain was built into the incised coulee that serves as the basement of the monofill. The collection and 
monitoring point of the underdrain is located at the base of the lowest downgradient point of the monofill 
(Figure 3). The underdrain collection point serves as the convergence point for potential monofill permeate. A 
summary is provided in Table 3. 
 
Maintenance requirements for these monitoring locations is discussed in Section 6.  
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     Latitude: 45.11618        Longitude: -108.60413

     Surface Elevation: 5,117 ft-MSL
     Static Water Level Elevation: 5,020 ft-MSL
     Completion/Perforation Elevation: 4,898-4,998 ft-MSL (TD: 220 ft-bgs)

Historic Permit Name: MW1A (manifolded with BG-5)

Use: On-site water production for ash rehydration. Permit sampling requirements were discontinued in 2013.
Facility Status: Active. Constructed on May 04, 1995

Representation: Confined. The well is finished 120 to 220 ft into the Madison Formation that underlies the Amsden Formation 
and surficial colluvial and alluvial deposits.

Location: Located next to the YELP field office, in the ephemeral drainage downgradient and approximately 490 ft south of 
the monofill underdrain.

Use: Monitoring of shallow ground water.
Permit Status: Active. Dry well conditions have been reported since 2016.

Water Well: BG-4

MBMG GWIC id: 149359

Use: Monitoring of shallow ground water.

Location: Located in the ephemeral drainage, 635 ft downgradient and south of the monofill underdrain.
    Latitude: 45.11578        Longitude: -108.60477

    Casing Measuring Point Elevation: 5,106.6 ft-MSL
    Height of Measuring Point: 2.5 ft above ground surface
    Static Water Level: Since 2016, dry conditions have been common with the water table lower than 117 ft-below 
    ground surface (ft-bgs). Prior to this the water table was on average 104 ft-bgs (4,999 ft-MSL) 
    with a high of 86 ft-bgs (5,017 ft-MSL).
    Total Depth Elevation: 117 ft-bgs (4,986 ft-MSL)

Facility Name: BG-3

Representation: The well as finished represents shallow ground water within the top reach of the Madison Formation. 
Unconfined conditions exist. 

    Latitude: 45.11750        Longitude: -108.60222
Representation: The well as finished represents shallow ground water within the top portion of the Madison Formation. 
Unconfined conditions exist.
    Casing Measuring Point Elevation: 5,213.6 ft-MSL
    Height of Measuring Point: 3.3 ft above ground surface
    Static Water Level Elevation: A recent obstruction has prevented continual measurements. Earlier monitoring of the 
    water table was on average 177 ft-bgs (5,033 ft-MSL) with a high of 160 ft-bgs (5,050 ft-MSL).
    Total Depth Elevation: 195 ft-bgs (5,015 ft-MSL)

Permit Status: Active. An obstruction preventing access to the shallow water table was reported on September of 2018. From 
September of 2017 through 2018, only one sample has been collected.

Facility Name: BG-2

Table 3: Underdrain and Ground Water Well Summary

Monitoring Well MW-6

Underdrain

Use: Monitoring
Permit Status: Active
Location: Located at the base of the ash monofill.

    Drain Elevation: 5,140 feet (ft)-Mean Sea Level (MSL)
Representation: Convergence point for potential monofill permeate. The monofill underdrain is actively monitored for signs 
of water.

    Latitude: 45.11750        Longitude: -108.60432

Historic Permit Name: MW4A

MBMG GWIC Id: Unassigned

Monitoring Well: MW-7

MBMG GWIC Id: Unassigned

Location: Located above the ephemeral drainage, 540 ft sidegradient and east of the monofill underdrain.
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Water Well: Big Horn Limestone Wells

    Spring Elevation: 5,020 ft-MSL

Representation: The wells are finished in the Madison Formation.
Name: Piney Spring

Permit Use: Inactive

Historic Permit Name: MW3A

Status: Perennial flowing spring. Permit monitoring requirements were discontinued in 2013.

MBMG GWIC id: 215249

Location: Located in the piney creek drainage, 4,900 ft to the southeast of the monofill underdrain.
    Latitude: 45.10579        Longitude: -108.59487

MBMG Names and GWIC Ids: 
Big Horn Limestone Well (274484)
Montana Limestone Co. Well (161427, 204598, 285956)
Weaver Construction Well (105566, 8042)

Status: Well 285956 was installed in 2015 and is currently being used by the new quarry office building. Well 274484 was 
abandoned on June 14, 2013 to make way for the new building. Well 105566 and 8042 have incomplete records and may be 
the same well. Status of the other wells are unknown.

Permit Use: None. The permit monitoring requirements for 274484 were discontinued in 2013.

MBMG GWIC id: 195710
Use: On-site water production for ash rehydration. No permit monitoring requirements.

Location: Located near MW-6, in the ephemeral drainage downgradient of the monofill, approximately 730 ft southwest of the 
underdrain.
    Latitude: 45.11547        Longitude: -108.60498
Representation: Confined. The well is finished 140 to 220 ft into the Madison Formation that underlies the Amsden Formation 
and shallow colluvial and alluvial deposits.
     Surface Elevation: 5,102 ft-MSL (TD: 220 ft-bgs)
     Static Water Level Elevation: 4,975 ft-MSL
     Completion/Perforation Elevation: 4,882-4,962 ft-MSL

Facility Status: Active. Constructed on March 09, 2002.

Representation: Potential ground water drainage from the Madison Formation. A high volume spring flowing at approximately 
100-1000 gpm.

Water Well: BG-5
Historic Permit Name: MW1A (manifolded with BG-4)

Use: On-site water production for ash rehydration. Permit monitoring requirements were discontinued in 2013.
MBMG GWIC id: 158427

Facility Status: Active. Constructed on June 28, 1996
Location: Located in-between the YELP field office and the underdrain, in the ephemeral drainage downgradient and 
approximately 280 ft south of the monofill underdrain.
     Latitude: 45.11672        Longitude: -108.60439
Representation: Confined. The well is finished 160 to 230 ft into the Madison Formation that underlies the Amsden Formation 
and shallow colluvial and alluvial deposits.
     Surface Elevation: 5,124 ft-MSL
     Static Water Level Elevation: 5,044 ft-MSL
     Completion/Perforation Elevation: 4,895-4,964 ft-MSL (TD: 230 ft-bgs)
Water Well: 2002 YELP Well

Location: The wells are located around the neighboring quarry building complex located approximately 1,000 ft southeast of 
the monofill underdrain.

Table 3: Underdrain and Ground Water Well Summary - Continued
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2.7 MONITORING INFORMATION 
The permittee monitored and reported the characteristics of ash, underdrain, and shallow ground water during 
the 2013 permit cycle. A summary of the monitoring efforts are provided in Table 4. Side-by-side sample results 
are provided in Table 5. Additional statistical information on ground water sampling results are also provided in 
Appendix B. 
 

 
 
 

Monitor
Source Representation

Ash

Combined fly ash and bottom ash samples were collected prior to hydration. The results are 
provided in Table 5. The 2013 permit required annual ash spectrometry (EPA Method 6010C) and 
ash extraction sampling (ASTM D3987-06). The period of record is from September 2013 through 
December 2018. Two additional ash spectrometry samples (Method 6010B) were submitted with 
application materials.

Underdrain

The 2013 permit required quarterly monitoring of the underdrain located at the base of the ash 
monofill. The permittee reported no discharge for all monitoring events during the period of record 
from September 2013 through December 2018.

DEQ will require individual observation records be maintained in the next permit cycle.
An on-site visit by DEQ on 10/10/2017 documented no indications of water moving through or 
accumulating at or around the underdrain.

Ground Water
MW-6

The permit requires quarterly downgradient monitoring of the shallow ground water table. Sample 
data is not available from January 2016 through December 2018 (except 2nd quarter of 2018). The 
permittee has indicated that these no sample events were a result of dry well conditions. The period 
of record is from September 2013 through December 2018.

The permit requires the permittee to maintain viable monitoring wells for the purpose of collecting 
long-term ground water samples. Special conditions have been established to address the 
dry/obstructed well conditions (Section 6).

Nondetect (ND) levels are displayed for the parameters with unknown laboratory reporting levels.

Ground Water
MW-7

The permit requires quarterly downgradient monitoring of the shallow ground water table. Sample 
data is not available during: the first and fourth quarter of 2017; and the first, third, and fourth 
quarter of 2018. The permittee has indicated that these no sample events were a result of dry well 
conditions. On September 10, 2018, the permittee reported a failure with their pump equipment 
which may have resulted in an obstructed well. The period of record is from September 2013 
through December 2018.

The permit requires the permittee to maintain viable monitoring wells for the purpose of collecting 
representative ground water samples. Special conditions have been established to address the 
dry/obstructed well conditions (Section 6).

Nondetect (ND) levels are displayed for the parameters with unknown laboratory reporting levels.

Table 4: Monitoring Information



Ash Underdrain Ground
ASTM D3987-06 Water

Analyte/Measurement units EPA Method 6010B MW-6 MW-7 Human
EPA Method 6010C Health
EPA Method 6020 Standard

average average average
Alkalinity, Total [as CaCO3] mg/L 2354 dry 191 175
Bicarbonate [as HCO3] mg/L ND dry 233 212
Carbonate [as CO3] mg/L 83.4 dry ND ND
Chloride [as Cl] mg/L 411 dry 1 1
Specific Conductivity @ 25°C µS/cm 10940 dry 403 340
Hardness, Total [as CaCO3] mg/L 4408 dry 226 190
Hydroxide [as OH] mg/L 753 dry ND ND
Nitrogen, Nitrite + Nitrate Total [as N] mg/L dry
Nitrogen, Total [as N] mg/L ND 0.61 0.66
Oil & Grease mg/L
pH s.u. 12.3 dry 7.69 7.76
Phosphorus [as P2O5] % by weight 0.017
Solids, total dissolved [TDS] mg/L 226 186
Solids, total suspended mg/L dry
Sulfate [as S] mg/L 1925
Sulfate, Total [as SO4] mg/L dry 25 7
Sulfur, Total % by weight NR
Sulfur [as SO3] % by weight 11.8
Sulfur [as SO4] % by weight NR

Temperature ˚C
Well depth ft-bmp
Total production - mass tons/year 107765
Static Water Level (SWL) ft-bmp
Static Water Level (SWL) ft-MSL dry up to 5,017 5034

Aluminum, Total [as Al] mg/L
Aluminum [as Al2O3] % by weight 0.52
Arsenic, Total [as As] mg/L <0.0005 dry ND ND 0.010
Barium, Total [as Ba] mg/L 29.5 dry ND 0.1 1.0
Barium [as BaO] % by weight 0.004
Cadmium, Total [as Cd] mg/L ND dry ND ND
Calcium, Total [as Ca] mg/L 1760 dry 57 50
Calcium [as CaO] % by weight 45.5
Chromium, Total [as Cr] mg/L 0.10
Copper, Total [as Cu] mg/L 1.3
Iron, Total [as Fe] mg/L
Iron [as Fe2O3] % by weight 0.33
Lead, Total [as Pb] mg/L ND dry ND ND
Magnesium, Total [as Mg] mg/L <0.005 dry 20 16
Magnesium [as MgO] % by weight 0.29
Manganese, Total [as Mn] mg/L
Manganese [as MnO2] % by weight 0.06
Mercury, Total [as Hg] mg/L ND dry ND ND 0.000005
Molybdenum, Total [as Mo] mg/L 24 dry ND ND
Nickle, Total mg/L
Potassium, Total [as K] mg/L ND
Potassium [as K2O] % by weight 0.097
Selenium, Total [as Se] mg/L 0.02 dry ND ND
Silicon [as SiO2] % by weight 0.075
Silver, Total [as Ag] mg/L ND
Sodium, Total [as Na] mg/L 6.9 dry 1 1
Sodium [as Na2O] % by weight 0.043
Strontium, Total [as Sr] mg/L 119.5 dry 0.03 ND 4.0
Strontium [as SrO] % by weight 0.011
Titanium [as TiO2] % by weight 0.0084
Vanadium, Total [as V] mg/L 988.5 dry ND ND
Zinc, Total [as Zn] mg/L 18.5 dry ND ND 2.0
Footnotes:
Supplemental sampling information provided in Appendix B.
ft-bmp: feet below measuring point
MSL: mean sea level
s.u.: standard units

Ground Water
Table 5: Sample Results



2.8 FUGITIVE DUST CONTROL 
The 1991 Permit and Environmental Assessment identified ash hauling and disposal as a potential impact on the 
physical environment. The DEQ precursor agency (Department of Health and Environmental Sciences) therefore 
required mitigation measures in the form of BMPs to control fugitive dust emissions. During a site visit in 2017, 
DEQ confirmed that the permittee is still actively using BMPs (DEQ, 2017). DEQ will continue to require dust 
control as a permit condition. 
 

2.9 EROSION CONTROL 
The 1991 Permit established permit requirements for the active control of on-site erosion and sedimentation. 
DEQ will continue these BMP requirements. 
 

2.10 REHABILITATION 
The 1991 Permit and Environmental Assessment identified the potential long term impacts of creating an ash 
monofill. The permittee must create and maintain plans for rehabilitation procedures prior to the creation of an 
additional monofill, or the major modification of the existing monofill. The design and implementation of 
rehabilitation procedures must include the placement of a surficial soil cap and the establishment of a native 
vegetation community. Post-rehabilitation requirements include: ground water and surface water monitoring, 
erosion control measures, and the successful establishment of a native vegetative cover.  Post-rehabilitation 
monitoring shall be continued until approved and terminated by DEQ.  
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3.0 WATER QUALITY STANDARDS 

The Montana Numeric Water Quality Standards Circular DEQ-7 document includes the Ground Water Human 
Health Standards associated with development of this permit. These standards are respectively listed in Table 5 
for each analyte as applicable. The standards along with long-term ash and ground water monitoring, research, 
and additional regulations (see References) were used by DEQ to reanalyze the POIs for this permit. The updated 
POIs are listed in Table 6. The POIs are used within the monitoring requirements of Section 5. 
 

 
  

Table 6: Parameters of Interest

Analyte
Chloride [as Cl]
Specific Conductivity @ 25°C
Hydroxide [as OH]
pH
Solids, total dissolved [TDS]
Sulfate, Total [as SO4]
Sulfur, Total
Sulfur [as SO3]
Sulfur [as SO4]

Aluminum, Total [as Al]
Aluminum [as Al2O3]
Arsenic, Total [as As]
Barium, Total [as Ba]
Barium [as BaO]
Chromium, Total [as Cr]
Copper, Total [as Cu]
Iron, Total [as Fe]
Iron [as Fe2O3]
Manganese, Total [as Mn]
Manganese [as MnO2]
Mercury, Total [as Hg]
Molybdenum, Total [as Mo]
Strontium, Total [as Sr]
Strontium [as SrO]
Vanadium, Total [as V]
Zinc, Total [as Zn]
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4.0 MIXING ZONE 

A mixing zone has not been established as discharge of pollutants to state waters is not authorized under this 
permit. 
 
 

  



FACT SHEET: MGWPCS Permit No. MTX000061 – Yellowstone Energy Limited Partnership Ash Monofill  
 

 

 

5.0 MONITORING AND REPORTING REQUIREMENTS 

In compliance with the Montana Water Quality Act, ash, underdrain, and ground water monitoring will be 
continued as a condition of this permit. A discharge of pollutants to state waters is not authorized. This is not a 
traditional facility with end-of-pipe discharge structures that direct wastewater into state waters, but rather an 
ash monofill (Section 2). Therefore, last-point of control wastewater limitations are not feasible for this facility.  
DEQ will continue the monitoring requirements first established in 1991 to characterize the ash, and to monitor 
for any potential leeching.  
 
All monitoring and sampling required by this permit must be representative of the nature of the monitored 
media. The permit therefore identifies specific monitoring locations (Table 3), and requires monitoring SOPs that 
are based on BMPs (Section 6). 
 
Reporting requirements have been adjusted to collect and analyze: 

• Operational status information; 
• Non-detect and low-detection sample results;   
• Dry-well monitoring well conditions; and, 
• Underdrain observations. 

 
Monitoring and reporting requirements are provided in Table 7, Table 8, Table 9, and Table 10. 
 
  



  

Minimum Average Median Maximum

Chloride [as Cl] mg/L
Specific Conductivity @ 25°C µS/cm
Hydroxide [as OH] mg/L
pH s.u.
Solids, total dissolved [TDS] mg/L
Sulfate, Total [as SO4] mg/L
Sulfur, Total % by weight
Sulfur [as SO3] % by weight
Sulfur [as SO4] % by weight
Total production - mass tons/year
Aluminum, Total [as Al] mg/L
Aluminum [as Al2O3] % by weight
Arsenic, Total [as As] mg/L
Barium, Total [as Ba] mg/L
Barium [as BaO] % by weight
Chromium, Total [as Cr] mg/L
Copper, Total [as Cu] mg/L
Iron, Total [as Fe] mg/L
Iron [as Fe2O3] % by weight
Manganese, Total [as Mn] mg/L
Manganese [as MnO2] % by weight
Mercury, Total [as Hg] mg/L
Molybdenum, Total [as Mo] mg/L
Strontium, Total [as Sr] mg/L
Strontium [as SrO] % by weight
Vanadium, Total [as V] mg/L
Zinc, Total [as Zn] mg/L

s.u.: standard units
Submittal of reports will be required regardless of the operational status of the facility.

(4) For nondetects, the laboratory reporting level must be entered in as the respective lab result.
(5) Laboratory qualifiers are not common, leave blank if none. Attach a description of all listed codes if any.

(1) The listed laboratory analytical methods must be used unless written approval by DEQ is received.

Count of
Non-detects

Average 
Laboratory 
Reporting 

Level

(3) Each submitted report must cumulate all samples collected to date, starting with the permit effective date and continuing through the term of the permit.

Laboratory 
Method

Footnotes:

(2) The permittee may create their own report in a format that suits their operational and reporting needs. It must however contain all data inputs as shown above and in the respective permit condition. 
     All submitted data must be in a digital format and the report must be queryable (e.g. excel table). Report submittals directly to the MGWPCS Program Lead via email will be accepted. 

Table 7: Ash Sampling Requirements - Combined Coke Fly Ash and Bottom Ash

                     Cumulative Record of all Individual Sample Results through Term of the Current Permit Cycle
                     Statistical Summary Report of all Individual Results through Term of the Current Permit Cycle(3)

                     Report Action Date:  To be Updated Annually on January 1st through the Term of the Permit Cycle.
                                                       Each Annual Report must be received by DEQ on or before January 28th.

                Ash Reporting Requirements(2)

                     Sampling Location: Prior to Hydration and Disposal
                     Sampling Frequency: Annually    
                     Required Laboratory Method: ASTM D3987-06 for all parameters except EPA Method 6010C for the % by weight measurements(1)

Analyte/Measurement Units

Individual Sample Record (Repeat as Necessary) Permit Cycle Statistical Summary

Sample 
Collection 

Date

Operational 
during sampling 

period?
(y/n)

Lab Result(4)
Laboratory 
Reporting 

Level

Non-
Detect?

(y/n)

Laboratory 
Qualifier 
Code(s)(5)

Count of 
Samples 

Collected

Lab Results



Minimum Average Median Maximum

Chloride [as Cl] mg/L
Specific Conductivity @ 25°C µS/cm
Hydroxide [as OH] mg/L
pH s.u.
Solids, total dissolved [TDS] mg/L
Sulfate, Total [as SO4] mg/L
Sulfur, Total % by weight
Sulfur [as SO3] % by weight
Sulfur [as SO4] % by weight
Temperature ˚C
Aluminum, Total [as Al] mg/L
Aluminum [as Al2O3] % by weight
Arsenic, Total [as As] mg/L
Barium, Total [as Ba] mg/L
Barium [as BaO] % by weight
Chromium, Total [as Cr] mg/L
Copper, Total [as Cu] mg/L
Iron, Total [as Fe] mg/L
Iron [as Fe2O3] % by weight
Manganese, Total [as Mn] mg/L
Manganese [as MnO2] % by weight
Mercury, Total [as Hg] mg/L
Molybdenum, Total [as Mo] mg/L
Strontium, Total [as Sr] mg/L
Strontium [as SrO] % by weight
Vanadium, Total [as V] mg/L
Zinc, Total [as Zn] mg/L

s.u.: standard units
Monitoring and Reporting will be required regardless of the operational status of the facility or of the condition of the underdrain. Footnote 5 further discusses sample requirements.

(6) For nondetects, the laboratory reporting level must be entered in as the respective lab result.
(7) Laboratory qualifiers are not common, leave blank if none. Attach a description of all listed codes if any.

Monitoring Observation 
Notes(4)(5)

Count of 
Samples 

Collected

(4) Provide a summary of field note observations for each individual monitoring event. The notes must provide site-specific reasoning as to how dry or wet underdrain conditions were determined.
(5) If wet underdrain conditions are observed, the permittee must determine and document whether this water originated from under the monofill or from another source. A sample is only required if the water originated from under the monofill.

Lab 
Result(6)

Count of 
Dry 

Underdrain
Occurrences

Lab Results
Count of

Non-
detects

Average 
Laboratory 
Reporting 

Level

Footnotes:

(1) The listed laboratory analytical method must be used unless written approval by DEQ is received.

Sample 
Collection 

Date

Laboratory 
Reporting 

Level

Non-
Detect?

(y/n)

Laboratory 
Method

Laboratory 
Qualifier 
Code(s)(7)

(2) The permittee may create their own report in a format that suits their operational and reporting needs. It must however contain all data inputs as shown above and in the respective permit condition. 
     All submitted data must be in a digital format and the report must be queryable (e.g. excel table). Report submittals directly to the MGWPCS Program Lead via email will be accepted. 
(3) Each submitted report must cumulate all observations and samples collected to date, starting with the permit effective date and continuing through the term of the permit.

Table 8: Underdrain Monitoring Requirements
                      Sampling Frequency: Quarterly  
                      Required Laboratory Method: 40 CFR 136(1)

                Underdrain Reporting Requirements(2)

                      Cumulative Record of all Individual Observation and Sampling Results through Term of the Current Permit Cycle
                      Statistical Summary Report of all Individual Results through Term of the Current Permit Cycle(3)

                      Report Action Date:  To be Updated Annually on January 1st through the Term of the Permit Cycle.
                                                        Each Annual Report must be received by DEQ on or before January 28th.

Analyte/Measurement Units

Permit Cycle Statistical Summary

Observation 
Date

Dry
Underdrain
Conditions?

(y/n)

Individual Sample Record (Repeat as Necessary)Individual Observation Record (Repeat as Necessary)



  

Minimum Average Median Maximum

Chloride [as Cl] mg/L
Specific Conductivity @ 25°C µS/cm
Hydroxide [as OH] mg/L
pH s.u.
Solids, total dissolved [TDS] mg/L
Sulfate, Total [as SO4] mg/L
Sulfur, Total % by weight
Sulfur [as SO3] % by weight
Sulfur [as SO4] % by weight
Temperature ˚C
Well depth ft-bmp
Static Water Level (SWL) ft-bmp
Static Water Level (SWL) ft-MSL
Aluminum, Total [as Al] mg/L
Aluminum [as Al2O3] % by weight
Arsenic, Total [as As] mg/L
Barium, Total [as Ba] mg/L
Barium [as BaO] % by weight
Chromium, Total [as Cr] mg/L
Copper, Total [as Cu] mg/L
Iron, Total [as Fe] mg/L
Iron [as Fe2O3] % by weight
Manganese, Total [as Mn] mg/L
Manganese [as MnO2] % by weight
Mercury, Total [as Hg] mg/L
Molybdenum, Total [as Mo] mg/L
Strontium, Total [as Sr] mg/L
Strontium [as SrO] % by weight
Vanadium, Total [as V] mg/L
Zinc, Total [as Zn] mg/L

ft-bmp: feet below measuring 
ft-MSL: feet above mean sea 
s.u.: standard units
Monitoring and Reporting will be required regardless of the operational status of the facility or of the condition of the monitoring well.

(2) The permittee may create their own report in a format that suits their operational and reporting needs. It must however contain all data inputs as shown above and in the respective permit condition. 
      All submitted data must be in a digital format and the report must be queryable (e.g. excel table). Report submittals directly to the MGWPCS Program Lead via email will be accepted. 
(3) Each submitted report must cumulate all monitoring events and samples collected to date, starting with the permit effective date and continuing through the term of the permit.
(4) For nondetects, the laboratory reporting level must be entered in as the respective lab result.
(5) Laboratory qualifiers are not common, leave blank if none. Attach a description of all listed codes if any.

Count of 
Dry-Well

Occurrences

Lab Results
Count of

Non-detects

Average 
Laboratory 
Reporting 

Level

Footnotes:

(1) The listed laboratory analytical method must be used unless written approval by DEQ is received.

Table 9: Ground Water Monitoring Requirements for MW-6
                      Sampling Frequency: Quarterly  
                      Required Laboratory Method: 40 CFR 136(1)

                Ground Water Reporting Requirements(2)

                      Cumulative Record of all Individual Monitoring and Sample Results through Term of the Current Permit Cycle
                      Statistical Summary Report of all Individual Results through Term of the Current Permit Cycle(3)

                      Report Action Date:  To be Updated Annually on January 1st through the Term of the Permit Cycle.
                                                        Each Annual Report must be received by DEQ on or before January 28th.

Analyte/Measurement Units

Individual Sample Record (Repeat as Necessary) Permit Cycle Statistical Summary

Sample 
Collection 

Date

Dry-Well
Conditions?

(y/n)
Lab Result(4)

Laboratory 
Reporting 

Level

Non-
Detect?

(y/n)

Laboratory 
Method

Laboratory 
Qualifier 
Code(s)(5)

Count of 
Samples 

Collected



Minimum Average Median Maximum

Chloride [as Cl] mg/L
Specific Conductivity @ 25°C µS/cm
Hydroxide [as OH] mg/L
pH s.u.
Solids, total dissolved [TDS] mg/L
Sulfate, Total [as SO4] mg/L
Sulfur, Total % by weight
Sulfur [as SO3] % by weight
Sulfur [as SO4] % by weight
Temperature ˚C
Well depth ft-bmp
Static Water Level (SWL) ft-bmp
Static Water Level (SWL) ft-MSL
Aluminum, Total [as Al] mg/L
Aluminum [as Al2O3] % by weight
Arsenic, Total [as As] mg/L
Barium, Total [as Ba] mg/L
Barium [as BaO] % by weight
Chromium, Total [as Cr] mg/L
Copper, Total [as Cu] mg/L
Iron, Total [as Fe] mg/L
Iron [as Fe2O3] % by weight
Manganese, Total [as Mn] mg/L
Manganese [as MnO2] % by weight
Mercury, Total [as Hg] mg/L
Molybdenum, Total [as Mo] mg/L
Strontium, Total [as Sr] mg/L
Strontium [as SrO] % by weight
Vanadium, Total [as V] mg/L
Zinc, Total [as Zn] mg/L

ft-bmp: feet below measuring 

s.u.: standard units
Monitoring and reporting will be required regardless of the operational status of the facility or of the condition of the monitoring well.

ft-MSL: feet above mean sea level

(2) The permittee may create their own report in a format that suits their operational and reporting needs. It must however contain all data inputs as shown above and in the respective permit condition. 
     All submitted data must be in a digital format and the report must be queryable (e.g. excel table). Report submittals directly to the MGWPCS Program Lead via email will be accepted. 
(3) Each submitted report must cumulate all monitoring events and samples collected to date, starting with the permit effective date and continuing through the term of the permit.
(4) For nondetects, the laboratory reporting level must be entered in as the respective lab result.
(5) Laboratory qualifiers are not common, leave blank if none. Attach a description of all listed codes if any.

Count of 
Dry-Well

Occurrences

Lab Results
Count of

Non-detects

Average 
Laboratory 
Reporting 

Level

Footnotes:

(1) The listed laboratory analytical method must be used unless written approval by DEQ is received.

Lab Result(4)
Laboratory 
Reporting 

Level

Non-
Detect?

(y/n)

Laboratory 
Method

Laboratory 
Qualifier 
Code(s)(5)

Count of 
Samples 

Collected

Table 10: Ground Water Monitoring Requirements for MW-7
                      Sampling Frequency: Quarterly  
                      Required Laboratory Method: 40 CFR 136(1)

                Ground Water Reporting Requirements(2)

                      Cumulative Record of all Individual Monitoring and Sample Results through Term of the Current Permit Cycle
                      Statistical Summary Report of all Individual Results through Term of the Current Permit Cycle(3)

                      Report Action Date:  To be Updated Annually on January 1st through the Term of the Permit Cycle.
                                                        Each Annual Report must be received by DEQ on or before January 28th.

Analyte/Measurement Units

Individual Sample Record (Repeat as Necessary) Permit Cycle Statistical Summary

Sample 
Collection 

Date

Dry-Well
Conditions?

(y/n)



6.0 PERMIT CONDITIONS 

6.1 LIMITATIONS 
A discharge of pollutants to state waters is not authorized. Monitoring rationale is provided in Section 5. 
 

6.2 SPECIAL CONDITIONS - GROUND WATER MONITORING, ANALYSIS, AND REPORTING 
PLAN 
 
The permittee is required to use BMPs in developing SOPs for sampling, analyzing, and reporting of ground 
water. The plan needs to be site-specific and result in monitoring and reporting that is representative of the 
nature of shallow ground water. The plan will need to provide for consistent identification, development, 
monitoring, sampling, recording, calculating, and reporting of the monitoring wells. The plan will also need to 
provide for guidance on determining and documenting dry-well occurrences.  
 
The completion and submittal dates for the plan are listed in Table 11. The permittee will need to maintain the 
plan, monitoring well development records, and dry well occurrence records on-site at all times (representative 
sample). Ground water monitoring requirements are further discussed in Section 5. 
 

6.3 SPECIAL CONDITIONS - UNDERDRAIN MONITORING, ANALYSIS, AND REPORTING PLAN 
 
The permittee is required to use BMPs in developing SOPs for monitoring, analyzing, and reporting of the 
underdrain. The plan needs to be site-specific and result in monitoring and reporting that is representative of the 
nature of the convergence point for potential monofill permeate. The plan will need to provide for consistent 
identification, monitoring, recording, and reporting of the underdrain. 
 
The completion and submittal dates for the plan are listed in Table 11. The permittee will need to maintain the 
plan and underdrain monitoring records on-site at all times. Underdrain monitoring requirements are further 
discussed in Section 5. 
 

6.4 SPECIAL CONDITIONS - MONITORING WELL INSTALLATION 
DEQ received reports from the permittee in regards to dry well conditions at the existing MW-6 monitoring well, 
and an obstruction within the MW-7 monitoring well. After a reanalysis of current shallow ground water 
conditions, DEQ will require the replacement and deepening of these wells in order to best ensure long-term 
monitoring and data collection. 
 
The permittee is required to submit a report documenting their proposed monitoring well installation and 
construction plans. The report must be received and approved by DEQ prior to construction. Unless otherwise 
approved by DEQ, the wells shall be constructed as follows: 
• The MW-6 replacement well must be located in the immediate vicinity of the existing 1993 well and be 

constructed to represent shallow ground water from 90 to 160 feet below ground surface (ft-bgs). Perforated 
inner casing must be installed from total depth to approximately 95 ft-bgs and be supported with 
centralizers. An accompanying sand filter pack must be installed from total depth to approximately 90 ft-bgs. 
A bentonite seal must be placed from the top of the sand pack to ground surface. The inner casing shall be 
protected with a lockable riser casing. Well identification markings shall be kept on the underside of the riser 
casing cap. 
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• The MW-7 replacement well shall be located in the immediate vicinity of the existing 1993 well and be 
constructed to represent shallow ground water from 160 to 220 ft-bgs. Perforated inner casing must be 
installed from total depth to approximately 165 ft-bgs and be supported with centralizers. An accompanying 
sand filter pack must be installed from total depth to approximately 160 ft-bgs. A bentonite seal must be 
placed from the top of the sand pack to ground surface. The inner casing shall be protected with a lockable 
riser casing. Well identification markings shall be kept on the underside of the riser casing cap. 

 
The permittee is required to submit a final written report documenting the installation of the MW-6 and MW-7 
replacement monitoring wells. The report must include: drilling methods used; detailed lithologic description of 
borehole cuttings; the saturation level of the cuttings; well construction details and diagrams; water level 
measuring point details; surveyed ground surface locations; surveyed water level measuring point elevation; 
depth to the top contact of the first saturated ground water bearing zone; well development records; and depth 
to static water levels (post development). This information must be included for each respective monitoring well. 
The detail of the lithology description must be similar to the 1993 well logs created by Envirocon (Appendix A). 
 
Upon approval by DEQ, the permittee shall commence monitoring of the MW-6 and MW-7 replacement wells 
and discontinue monitoring of the 1993 wells.    
 
The planning, installation, reporting, and commencement due dates are listed in Table 11.  
 

6.5 SPECIAL CONDITIONS – SAMPLING LOCATION MAINTENANCE 
The permittee is required to maintain and, if necessary, rehabilitate the underdrain (MW4A) for the purposes of 
collecting samples representative of any potential monofill permeate.   
 
The permittee is required to monitor and collect representative ground water samples from the shallow aquifer 
located in the upper portion of the Madison Formation. If any of the monitoring wells are abandoned, destroyed, 
decommissioned, or non-viable; or are no longer able to be sampled due to obstructions or fluctuations in the 
ground water table; the permittee shall install (or rehab) a new well to replace the abandoned, destroyed, 
decommissioned, or non-viable well(s). 
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COMPLIANCE SCHEDULE 

The actions listed in Table 11 must be completed on or before the respective scheduled completion date. A 
report documenting each respective action must be received by DEQ on or before the scheduled reporting date. 
Unless otherwise states, completion of all actions or deliverables must be reported to DEQ in accordance with 
Part II.D and Part IV.G of the permit. 
 

  

Action Freq.
Scheduled Completion 
Date of Action(1)

Scheduled Report Due 
Date.(2)

Develop and implement a site-specific 
Ground Water Monitoring, 
Analysis, and Reporting Plan.(3)

Single 
event

Within 180 days of the 
effective date of the 
permit.

Due on or before the 28th 
day of the month following 
the completion date.

Develop and implement a site-specific 
Underdrain Monitoring, Analysis, 
and Reporting Plan.(3)

Single 
event

Within 180 days of the 
effective date of the 
permit.

Due on or before the 28th 
day of the month following 
the completion date.

Continue monitoring of the 1993 MW-
6 and MW-7 monitoring wells.(4) - Upon the effective date of 

the permit.

Complete a Monitoring Well 
Installation Plan for the replacement 
of the MW-6 and MW-7 wells.(3)

Single 
event

Within 90 days of the 
effective date of the 
permit.

Due on or before the 28th 
day of the month following 
the completion date.

Complete the installation of the 
replacement MW-6 and MW-7 
monitoring wells.

Single 
event

Within one (1) year of the 
effective date of the 
permit.

Due on or before the 28th 
day of the month following 
the completion date.

Submit Monitoring Well Installation 
Report for the MW-6 and MW-7 
replacement monitoring wells.(3)

Single 
event

Within 13 months of the 
effective date of the 
permit.

Due on or before the 28th 
day of the month following 
the completion date.

Commence monitoring and reporting 
of the newly installed MW-6 and MW-
7 monitoring wells.

Single 
event

Within 13 months of the 
effective date of the 
permit.

Due on or before the 28th 
day of the month following 
the completion date.

Submit Annual Ground Water 
Monitoring Reports.(5) Annually

At the end of each 
calendar year through 
term of permit.

Annually on January 28th.

Submit Annual Underdrain 
Monitoring Reports.(5) Annually

At the end of each 
calendar year through 
term of permit.

Annually on January 28th.

Submit Annual Ash Sampling 
Reports.(5) Annually

At the end of each 
calendar year through 
term of permit.

Annually on January 28th.

(5)   Sampling and reporting requirements are listed in Section 5.

Table 11:  Compliance Schedule 

(2)   Reports must be received by DEQ on or before the scheduled report due dates.  The reports must include all information as 
required for each applicable action permit condition.

(1)  The actions must be completed on or before the scheduled completion dates.  

(3)   The completed plan (action), in place of a written report, must be received by DEQ on or before the scheduled report due date. 

 Footnotes: 

(4)   Monitoring of the existing monitoring wells shall continue until DEQ confirms the successful replacement of the wells.
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PUBLIC NOTICE 

Legal notice information for water quality discharge permits are listed at the following website: 
http://deq.mt.gov/Public/notices/wqnotices. Public comments on this proposal are invited any time prior to 
close of business on August 14, 2019. Comments may be directed to: 
 
DEQWPBPublicComments@mt.gov 
 
or to: 
 
Montana Department of Environmental Quality 
Water Protection Bureau 
PO Box 200901 
Helena, MT 59620 
 
All comments received or postmarked prior to the close of the public comment period will be considered in the 
formulation of the final permit. DEQ will respond to all substantive comments pertinent to this permitting action 
and may issue a final decision within thirty days of the close of the public comment period. 
 
All persons, including the applicant, who believe any condition of the draft permit is inappropriate, or that DEQ’s 
tentative decision to deny an application, terminate a permit, or prepare a draft permit is inappropriate, shall 
raise all reasonably ascertainable issues and submit all reasonably available arguments supporting their position 
by the close of the public comment period (including any public hearing). All public comments received for this 
draft permit will be included in the administrative record and will be available for public viewing during normal 
business hours. 
 
Copies of the public notice are mailed to the applicant, state and federal agencies, and interested persons who 
have expressed interest in being notified of permit actions. A copy of the distribution list is available in the 
administrative record for this draft permit. Electronic copies of the public notice, draft permit, fact sheet, and 
draft environmental assessment are available at the following website: 
http://deq.mt.gov/Public/notices/wqnotices. 
 
Any person interested in being placed on the mailing list for information regarding this permit may contact the 
DEQ Water Protection Bureau at (406) 444-5546 or email DEQWPBPublicComments@mt.gov. All inquiries will 
need to reference the permit number (MTX000061), and include the following information: name, address, and 
phone number. 
 
During the public comment period provided by the notice, DEQ will accept requests for a public hearing. A 
request for a public hearing must be in writing and must state the nature of the issue proposed to be raised in 
the hearing.  

http://deq.mt.gov/Public/notices/wqnotices
http://deq.mt.gov/Public/notices/wqnotices
mailto:DEQWPBPublicComments@mt.gov
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APPENDIX A – WELL CONSTRUCTION DIAGRAMS 
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Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2018

http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=149359&agency=mbmg&reqby=M&[1/3/2018 7:38:54 AM]

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well
driller, serves as the official
record of work done within the borehole
and casing, and describes the amount of water
encountered. This report is
compiled electronically from the contents of the Ground Water
Information
Center (GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Go to GWIC website
Plot this site in State Library Digital Atlas


Plot this site in Google Maps
View scanned well log
 (6/8/2006 1:15:13 PM)

Site Name: YELLOWSTONE ENERGY LIMITED
GWIC Id: 149359
DNRC Water Right: 92975

Section 1: Well Owner(s)
1) YELLOWSTONE ENERGY LIMITED (MAIL)
SUITE 200 1087 WEST RIVER ST
BOISE ID 83702 [05/04/1995]

Section 2: Location
Township Range Section Quarter Sections

08S 25E 25 NE¼ NW¼ NE¼
County Geocode

CARBON
Latitude Longitude Geomethod Datum

45.117171 -108.60298 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
1

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Thursday, May 04, 1995

Section 6: Well Construction Details
Borehole dimensions
From To Diameter

0 24 12
24 220 7

Casing

From To Diameter
Wall
Thickness

Pressure
Rating Joint Type

-1.8 24 8 WELDED STEEL
5 220 5 PVC
Completion (Perf/Screen)

From To Diameter
# of
Openings

Size of
Openings Description

119 219 5 1/8X5 SAW
Annular Space (Seal/Grout/Packer)

From To Description
Cont.
Fed?

0 24 BENTONITE

Section 7: Well Test Data

Total Depth: 220
Static Water Level: 97
Water Temperature: 

Pump Test *

Depth pump set for test    feet.
 20  gpm pump rate with    feet of drawdown
after  2  hours of pumping.
Time of recovery    hours.
Recovery water level    feet.
Pumping water level  190  feet.

* During the well test the discharge rate shall be as uniform
as possible.
This rate may or may not be the sustainable yield
of the well.
Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks
PROPOSED USE-ASH PIT WATER

Section 9: Well Log
Geologic Source
330MDSN - MADISON GROUP OR LIMESTONE
From To Description

0 2 CLAY RED
2 12 RED CLAY MIXED WITH ROCK

12 24 SMALL GRAVEL-RED CLAY
24 150 ROCK WITH RED CLAY SIRINGERS

150 220 LIMESTONE

Driller Certification
All work performed and reported in this well log
is in compliance with the
Montana well construction
standards. This report is true to the best of my
knowledge.

Name:
Company: AMERICAN DRILLING & SUPPLY

License No: WWC-344
Date Completed: 5/4/1995

BG-4
MW-1A
manifolded
with BG-5

http://mbmggwic.mtech.edu/
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=45.117171&lonDecimalDegrees=-108.60298&locinfo=checked&map=17&
https://www.google.com/maps/place/45.117171,-108.60298/@45.117171,-108.60298,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=149359&FileName=/logsrv/group003/149359.pdf&reqby=M&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=149359&FileName=/logsrv/group003/149359.pdf&reqby=M&


Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2018

http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=158427&agency=mbmg&reqby=M&[1/3/2018 7:46:42 AM]

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well
driller, serves as the official
record of work done within the borehole
and casing, and describes the amount of water
encountered. This report is
compiled electronically from the contents of the Ground Water
Information
Center (GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Go to GWIC website
Plot this site in State Library Digital Atlas


Plot this site in Google Maps
View scanned well log
 (6/8/2006 1:15:47 PM)

Site Name: YELLOWSTONE ENERGY LIMITED
GWIC Id: 158427
DNRC Water Right: 99157

Section 1: Well Owner(s)
1) YELLOWSTONE ENERGY LIMITED (MAIL)
2215 NORTH FRONTAGE RD
BILLINGS MT 59101 [06/28/1996]

Section 2: Location
Township Range Section Quarter Sections

08S 25E 25 NE¼
County Geocode

CARBON
Latitude Longitude Geomethod Datum

45.114398 -108.601695 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot

Section 3: Proposed Use of Water
OTHER (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Friday, June 28, 1996

Section 6: Well Construction Details
Borehole dimensions
From To Diameter

0 20 12
20 230 7

Casing

From To Diameter
Wall
Thickness

Pressure
Rating Joint Type

-1.5 20 8 WELDED STEEL
10 230 5 PLASTIC
Completion (Perf/Screen)

From To Diameter
# of
Openings

Size of
Openings Description

160 229 5 1/8X4 SAW CUT
Annular Space (Seal/Grout/Packer)

From To Description
Cont.
Fed?

0 20 BENTONITE

Section 7: Well Test Data

Total Depth: 230
Static Water Level: 80
Water Temperature: 

Pump Test *

Depth pump set for test    feet.
 50  gpm pump rate with    feet of drawdown
after  4  hours of pumping.
Time of recovery    hours.
Recovery water level    feet.
Pumping water level  125  feet.

* During the well test the discharge rate shall be as uniform
as possible.
This rate may or may not be the sustainable yield
of the well.
Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
330MDSN - MADISON GROUP OR LIMESTONE
From To Description

0 2 RED CLAY
2 16 CLAY MIXED WITH ROCKS

16 130 LIME STONE MIXED WITH RED CLAY LAYERS
130 230 LIMESTONE

Driller Certification
All work performed and reported in this well log
is in compliance with the
Montana well construction
standards. This report is true to the best of my
knowledge.

Name:
Company: AMERICAN DRILLING & SUPPLY

License No: WWC-344
Date Completed: 6/28/1996

BG-5
MW-1A
manifolded 
with BG-4

http://mbmggwic.mtech.edu/
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=45.114398&lonDecimalDegrees=-108.601695&locinfo=checked&map=17&
https://www.google.com/maps/place/45.114398,-108.601695/@45.114398,-108.601695,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=158427&FileName=/logsrv/group003/158427.pdf&reqby=M&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=158427&FileName=/logsrv/group003/158427.pdf&reqby=M&


Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2018

http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=195710&agency=mbmg&reqby=M&[1/3/2018 7:43:40 AM]

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well
driller, serves as the official
record of work done within the borehole
and casing, and describes the amount of water
encountered. This report is
compiled electronically from the contents of the Ground Water
Information
Center (GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Go to GWIC website
Plot this site in State Library Digital Atlas


Plot this site in Google Maps
View scanned well log
 (6/8/2006 1:15:34 PM)

Site Name: YELLOWSTONE ENERGY LIMITED
GWIC Id: 195710
DNRC Water Right: 

Section 1: Well Owner(s)
1) YELLOWSTONE ENERGY LIMITED (MAIL)
2215 N FRONTAGE RD
BILLINGS MT 59101 [03/09/2002]

Section 2: Location
Township Range Section Quarter Sections

08S 25E 25 NE¼ NE¼
County Geocode

CARBON
Latitude Longitude Geomethod Datum

45.116247 -108.599124 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot

Section 3: Proposed Use of Water
OTHER (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Saturday, March 09, 2002

Section 6: Well Construction Details
Borehole dimensions
From To Diameter

0 43 12
43 225 7

Casing

From To Diameter
Wall
Thickness

Pressure
Rating Joint Type

-18 43 8 .250 WELDED STEEL
10 225 5 200.00 WELDED PVC
Completion (Perf/Screen)

From To Diameter
# of
Openings

Size of
Openings Description

140 220 5 1/4X4 SAW
Annular Space (Seal/Grout/Packer)

From To Description
Cont.
Fed?

0 25 BENTONITE

Section 7: Well Test Data

Total Depth: 225
Static Water Level: 127
Water Temperature: 

Pump Test *

Depth pump set for test    feet.
 50  gpm pump rate with    feet of drawdown
after  8  hours of pumping.
Time of recovery  1.5  hours.
Recovery water level  127  feet.
Pumping water level  154  feet.

* During the well test the discharge rate shall be as uniform
as possible.
This rate may or may not be the sustainable yield
of the well.
Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
330MDSN - MADISON GROUP OR LIMESTONE
From To Description

0 2 TOP SOIL
2 25 SOFT RED CLAY

25 53 HARD WHITE ROCK
53 69 TAN CLAY
69 97 GREY LIMESTONE
97 129 WHITE LIMESTONE

129 136 SOFT CLAY
136 225 WHITE FRACTURED LIMESTONE

Driller Certification
All work performed and reported in this well log
is in compliance with the
Montana well construction
standards. This report is true to the best of my
knowledge.

Name:
Company: AMERICAN DRILLING & SUPPLY

License No: WWC-344
Date Completed: 3/9/2002

2002 YELP Well

http://mbmggwic.mtech.edu/
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=45.116247&lonDecimalDegrees=-108.599124&locinfo=checked&map=17&
https://www.google.com/maps/place/45.116247,-108.599124/@45.116247,-108.599124,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=195710&FileName=/logsrv/group003/195710.pdf&reqby=M&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=195710&FileName=/logsrv/group003/195710.pdf&reqby=M&
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APPENDIX B – INDIVIDUAL GROUND WATER MONITORING RESULTS 

 

 

  

Monitor
Source Parameter Units

Reported 
Minimum 

Value

Reported 
Average 

Value

Reported 
Maximum(1) 

Value

# of 
Samples

Source 
of Data

Alkalinity, total [as CaCO3] mg/L 183 191 197 10 DMR
Arsenic, total [as As] mg/L ND ND ND 10 DMR
Barium, total [as Ba] mg/L ND ND 0.09 10 DMR
Bicarbonate ion- [as HCO3] mg/L 223 233 240 10 DMR
Cadmium, total [as Cd] mg/L ND ND 0.0001 10 DMR
Calcium, total [as Ca] mg/L 51 57 64 10 DMR
Carbonate ion- [as CO3] mg/L ND ND ND 10 DMR
Chloride [as Cl] mg/L ND 1 2 10 DMR
Conductivity uS/cm 373 403 439 10 DMR
Hardness, total [as CaCO3] mg/L 199 226 253 10 DMR
Hydroxide mg/L ND ND ND 10 DMR
Lead, total [as Pb] mg/L ND ND ND 10 DMR
Magnesium, total [as Mg] mg/L 17 20 23 10 DMR
Mercury, total [as Hg] mg/L ND ND ND 10 DMR
Molybdenum, total [as Mo] mg/L ND ND 0.002 10 DMR
Nitrogen, total [as N] mg/L ND 0.61 0.80 10 DMR
pH SU 7.02 7.69 7.95 10 DMR
Selenium, total [as Se] mg/L ND ND ND 10 DMR
Sodium, total [as Na] mg/L 1 1 2 10 DMR
Solids, total dissolved [TDS] mg/L 194 226 255 10 DMR
Strontium, total [as Sr] mg/L ND 0.03 0.10 10 DMR
Sulfate [as S] mg/L 14 25 45 10 DMR
Vanadium, total [as V] mg/L ND ND ND 10 DMR
Static water level ft-MSL 4934.2 4998.8 5017.0 10 DMR
Zinc, total [as Zn] mg/L ND ND ND 10 DMR

(1)  Maximum value of all quarterly reported values.  

Supplemental sampling information provided in Appendix B.

MSL: mean sea level
ft-bmp: feet below measuring point

MW-6

s.u.: standard units

Ground Water Monitoring Results, MW-6

Footnotes: 
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Monitor
Source Parameter Units

Reported 
Minimum 

Value

Reported 
Average 

Value

Reported 
Maximum(1) 

Value

# of 
Samples

Source 
of Data

Alkalinity, total [as CaCO3] mg/L 151 175 200 16 DMR
Arsenic, total [as As] mg/L ND ND ND 16 DMR
Barium, total [as Ba] mg/L ND 0.13 0.20 16 DMR
Bicarbonate ion- [as HCO3] mg/L 174 212 244 16 DMR
Cadmium, total [as Cd] mg/L ND ND ND 16 DMR
Calcium, total [as Ca] mg/L 37 50 58 16 DMR
Carbonate ion- [as CO3] mg/L ND ND 5 16 DMR
Chloride [as Cl] mg/L ND 1 3 16 DMR
Conductivity uS/cm 296 340 370 16 DMR
Hardness, total [as CaCO3] mg/L 160 190 218 16 DMR
Hydroxide mg/L ND ND ND 16 DMR
Lead, total [as Pb] mg/L ND ND ND 16 DMR
Magnesium, total [as Mg] mg/L 14 16 18 16 DMR
Mercury, total [as Hg] mg/L ND ND ND 16 DMR
Molybdenum, total [as Mo] mg/L ND ND ND 16 DMR
Nitrogen, total [as N] mg/L 0.16 0.66 0.80 16 DMR
pH SU 6.86 7.76 7.99 16 DMR
Selenium, total [as Se] mg/L ND ND ND 16 DMR
Sodium, total [as Na] mg/L ND 1 1 16 DMR
Solids, total dissolved [TDS] mg/L 166 186 199 16 DMR
Strontium, total [as Sr] mg/L ND ND 0.08 16 DMR
Sulfate [as S] mg/L 6 7 10 16 DMR
Vanadium, total [as V] mg/L ND ND ND 16 DMR
Static water level ft-MSL 5022.7 5033.7 5050.9 16 DMR
Zinc, total [as Zn] mg/L ND ND 0.02 16 DMR

(1)  Maximum value of all quarterly reported values.  

Ground Water Monitoring Results, MW-7

MW-7

Footnotes: 
Supplemental sampling information provided in Appendix B.
ft-bmp: feet below measuring point
MSL: mean sea level
s.u.: standard units
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