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1.0 INTRODUCTION 

Navajo Transitional Energy Company, LLC (NTEC) submitted a mine permit application on May 14, 2025, 
to the Montana Department of Environmental Quality (DEQ) for a surface mine permit Amendment 
(AM6), at Spring Creek Coal Mine.  NTEC operates the Spring Creek Coal Mine, an existing surface coal 
mine in Decker, Montana under Permit No. C1979012.  
 
Under the proposed mine permit application, NTEC would add 520 acres to the existing reported permit 
area, add 479 acres to the permitted Life of Mine disturbance within the permit area, and add 318 acres 
of additional coal cuts within the permitted disturbance area of the mine permit (Figure 2). The 
proposed AM6 would update the mine sequence to end in 2040, add additional coal cuts in Pits 1, 2, 4, 
and 7 that already lie within the existing permit boundary and LOM disturbance boundary, and add 39.4 
million tons of mineable coal to the permit. 
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Figure 1: Amendment 6 Additional Mining and Disturbance 
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2.0 DEQ’S RESPONSIBILITIES AND PURPOSE OF WRITTEN FINDINGS 

2.1 RESPONSIBILITIES 
DEQ is responsible for administrating the Montana Strip and Underground Mine Reclamation Act 
(MSUMRA) (82-4-201 et seq., MCA) and the implementing rules (Administrative Rules of Montana 
(ARM) 17.24.301-1309) adopted under MSUMRA. The permitting decision before DEQ is to make a 
decision regarding the AM6 application under its MSUMRA authority. 
 
In addition, DEQ has the responsibility of fulfilling the requirements of the Montana Environmental 
Policy Act (MEPA) (Section 75-1-101, et seq., MCA) MEPA requires an environmental review of actions 
taken by the State of Montana that may significantly affect the quality of the human environment. The 
intent of the environmental review is to inform the public and public officials of the anticipated impacts 
in Montana associated with this state action. This environmental review, culminating in the issuance of 
the Final Environmental Assessment on July 31, 2026, was conducted to fulfill the requirements of 
MEPA.  
 
DEQ’s need for the action, under MEPA, was to analyze the potential environmental impacts from the 
project in order to make a more fully informed decision prior to approval or disapproval of the 
Application. Section 75-1-102, MCA. In accordance with 75-1-201(4)(a), MCA, DEQ cannot impose 
measures on any permit, in this case, the surface mine permit, as part of the MEPA review process. 
However, nothing prevents NTEC and DEQ from mutually developing measures that may, at the request 
of the applicant, be incorporated into a permit or other authority to act. Section 75-1-201(4)(b), MCA.  
 
2.2 WRITTEN FINDINGS AND NOTICE OF DECISION 
The purpose of this document is to set forth DEQ’s decision on NTEC’s AM6 Application and the reason 
for the DEQ decision. The Written Findings summarizes information from DEQ’s MEPA assessment, 
documents DEQ’s MSUMRA permitting decision, the reason for the decision, and the special conditions 
surrounding the decision or its implementation. The decision is based on information provided by NTEC 
in its AM6 Application, the Environmental Assessment conducted via MEPA, the Written Findings, and 
the Cumulative Hydrologic Impact Assessment (CHIA). The CHIA includes an analysis of impacts on the 
hydrologic balance and an assessment of the Probable Hydrologic Consequences of the proposed 
project. 
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3.0 MSUMRA WRITTEN FINDINGS 

3.1 GENERAL INFORMATION 
 
Applicant  Navajo Transitional Energy Company, LLC 

(NTEC) 
Name of Mine  Spring Creek Coal Mine 
MSHA Number  24-01457 
Surface Mine Permit Number C1979012 
Type of Mine  Surface 
Type of Application  Amendment AM6 
Proposed Increase in Permit Area (acres)  520 
Total proposed permit area (acres)  14,037 
Anticipated Additional Production (tons) 39.4 million  

  
3.2 APPLICATION REVIEW TIMELINE 
 

May 14, 2025 Application for Amendment AM6 (AM6) is received 
July 2, 2025 DEQ issued a First Round Completeness Deficiency Letter 
August 27, 2025 DEQ received NTEC’s response to the First Round Completeness 

Deficiency Letter 
September 25, 2025 DEQ issued a Second Round Completeness Deficiency Letter 
October 3, 2025 DEQ received NTEC’s response to the Second Round Completeness 

Deficiency Letter 
November 5, 2025 DEQ issued Completeness Determination, issued the Notice of 

Application, began accepting public comments on AM6 Application 
Completeness and the Draft Environmental Assessment 

December 12, 2025 DEQ received an agency comment for the Completeness 
Determination 

December 30, 2025 
January 2, 2026 

DEQ received public comments for the Draft Environmental 
Assessment 

January 1, 2026 DEQ received the affidavit of publication from NTEC. The Public 
Notice was published in the Sheridan Press on November 6, 13, 20, 
and 26, 2025 and Big Horn County News on November 12, 19, 26 
and December 3, 2025 

January 2, 2026 Public comment period ended for AM6 Application Completeness 
and Draft Environmental Assessment 

January 6, 2026 DEQ issued First Round Acceptability Deficiency Letter 
January 16, 2026 DEQ received NTEC’s response to the First Round Acceptability 

Deficiency Letter 
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February 20, 2026 DEQ issued a Second Round Acceptability Deficiency Letter 
June 15, 2026 DEQ received NTEC’s response to the Second Round Acceptability 

Deficiency Letter 
June 17, 2026 DEQ issued an Acceptability Determination. DEQ issued Notice of 

Acceptability to Big Horn County News to be published on June 24 
and July 1, 2026, and opened the Acceptability comment period 

June 24 and July 1, 
2026  

Notice of Acceptability published in the Big Horn County News 

July 13, 2026 Public comment period ended for AM6 Application Acceptability 
Determination  

July 13, 2026 DEQ received public comments for the AM6 Application 
Acceptability Determination 

July 31, 2026 DEQ notified the Board of Environmental Review that DEQ was 
unable to issue a decision by July 31, 2026 

August 17, 2026 DEQ issued the Written Findings, Notice of Decision, and Final 
Environmental Assessment 

 
3.3 FINDINGS 
1. DEQ found that the NTEC AM6 application, submitted on May 14, 2025, and revised through 

June 15, 2026, is complete and accurate, and NTEC has complied with Montana's regulatory 
program. See ARM 17.24.405(6)(a)). 

 
2. NTEC has demonstrated that reclamation, as required by MSUMRA and implementing rules, can 

be accomplished under the proposed reclamation plan. See ARM 17.24.405(6)(a); ARM 
17.24.313. 

 
3. The NTEC AM6 application area is not located: 

a. within an area under study or administrative proceedings under a petition to be designated as 
unsuitable for strip or underground coal mining operations.  See 82-4-227(9), MCA and ARM 
17.24.405(6)(b)); 

b. within an area designated unsuitable for strip or underground coal mining operations pursuant 
to 82-4-227(9), MCA;   

c. on any lands  within the boundaries of units of the national park system, the national wildlife 
refuge system, the national wilderness preservation system, the national system of trails, the 
wild and scenic rivers system, including study rivers designated under section 5(a) of the Wild 
and Scenic Rivers Act or study rivers or study river corridors established in any guidelines issued 
under that act, or national recreation areas designated by an act of congress, or  on any federal 
lands within national forests. See Section 82-4-227(13), MCA; 

d. on any lands upon which mining would adversely impact any publicly owned park or place 
included in the National Register of Historic Places. See ARM 17.24.1131 and ARM 17.24.1137);  

e. where the operation will constitute a hazard to a dwelling, public building, school, church, 
cemetery, commercial or institutional building, public road, stream, lake, or other public 
property (see 82-4-227(7), MCA) except as conditioned below; 

f. within 300 feet of any occupied dwelling (see 82-4-227(7)(a), MCA); 
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g. within 300 feet of any public building, church, school, community or institutional building, or 
public park (see 82-4-227(7)(b), MCA); 

h. within 100 feet of a cemetery (see 82-4-227(7)(c), MCA); or 
i. within 100 feet of the outside right-of-way line of a public road (see 82-4-227(7)(d), MCA). 

 
4. NTEC has obtained all surface and mineral rights to conduct mining and reclamation operations 

authorized under the AM6 application area.   
 
5. DEQ has made an assessment of the cumulative hydrologic impacts of all anticipated coal mining 

on the hydrologic balance within the cumulative impact area.  See Attachment 1 which is 
incorporated into these findings by reference.  In that assessment, DEQ has determined that this 
application will not result in material damage to the hydrologic balance outside the permit area. 
See Section 82-4-227(3), MCA. 

 
6. NTEC has paid all reclamation fees from previous and existing operations as required by 30 CFR 

Chapter VII, Subchapter R, as verified through the Applicant Violator System (AVS check of 
August 3, 2026) (see ARM 17.24.405(6)(d)). 

 
7. The proposed application is not likely to jeopardize the continued existence of threatened or 

endangered species or result in the destruction or adverse modification of their critical habitats, 
as determined under the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.) ARM 
17.24.751; Sec. 6, Unique, Endangered, Fragile or Limited Environmental Resources of the Final 
EA) (referencing memorandum of December 19, 2025, from the United States Fish and Wildlife 
Service). 

 
8. NTEC has obtained or applied for required air quality and water quality permits (see 82-4-231(2), 

MCA and ARM 17.24.405(6)(g)).  
 
9. There are no pending MSUMRA violations for NTEC at the Spring Creek Coal Mine.  No other 

strip- or underground-coal-mining operation that is owned or controlled by NTEC or by any 
person who owns or controls the applicant is currently in violation of Public Law 95-87, as 
amended, any state law required by Public Law 95-87, as amended, or any law, rule, or 
regulation of the United States or of any department or agency in the United States pertaining 
to air or water environmental protection, the department may not issue a strip- or 
underground-coal-mining permit or amendment, other than an incidental boundary revision, 
until the applicant submits proof that the violation has been corrected or is in the process of 
being corrected to the satisfaction of the administering agency (see 82-4-227(11), MCA and ARM 
17.24.405(6)(h)) (AVS check of August 3, 2026). 

 
10. Records of DEQ and OSMRE show that NTEC does not own or control any strip- or underground-

coal-mining operation that has demonstrated a pattern of willful violations of Public Law 95-87, 
as amended, or any state law required by Public Law 95-87, as amended, when the nature and 
duration of the violations and resulting irreparable damage to the environment indicate an 
intent not to comply with the provisions of MSUMRA (see 82-4-227(12), MCA) (AVS check of 
August 3, 2026). 
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11. NTEC is in compliance with all applicable federal and state cultural resource requirements, 
including ARM 17.24.318, ARM 17.24.1131, and ARM 17.24.1137 (see ARM 17.24.405(6)(f)). 

 
12. The required bond for the Spring Creek Coal Mine permit is $181,816,800.  The bond amount 

was assessed as part of the DEQ review of the AM6 application. Approval of AM6 allows for 
mining in the proposed areas, though annual bond calculations with associated projected 
disturbances must be submitted and approved by the department before any future mining can 
occur. Therefore, additional bond is not required with the approval of AM6.  

 

3.4 PRIVATE PROPERTY TAKINGS  
The 1995 Montana state legislature passed House Bill (HB) 311, which requires a state agency to prepare 
an assessment of whether a proposed agency action will result in a taking of private property.  DEQ 
prepared the assessment which concludes that the action approval of the AM6 application does not 
result in the taking of private property.  The Private Property Takings Assessment is attached to these 
Written Findings as Attachment 2.    
 

3.5 MSUMRA NOTICE OF DECISION 
Based on the information found in NTEC’s AM6 Application and these findings, DEQ hereby approves the 
application as revised through June 15, 2026, and DEQ grants the permit subject to the condition(s) / 
modification(s) shown in Section 3.6 of this document. 
 

3.6 CONDITIONS/MODIFICATIONS 
In accordance with ARM 17.24.413 DEQ is issuing the permit with the following conditions:  
 
ARM 17.24.312(1)(d)(ii) In accordance with the June 12, 2026, Montana Sage Grouse Habitat 
Consultation Letter and Mitigation Plan, disturbance is prohibited in the No Surface Occupancy area (see 
Figure 2). This area may be disturbed only upon written agreement from the Montana Sage Grouse 
Habitat Conservation Program. Additionally, NTEC must pay $57,060.18 to the State of Montana Sage 
Grouse Stewardship Account prior to any disturbance approved with amendment AM6. NTEC must also 
pay a compensatory mitigation obligation of $1,707,353.05 to be deposited in the Montana Sage Grouse 
Stewardship Fund (see MCA 76-22-111(1)(a)(ii)) prior to the construction of the haul road approved in 
amendment AM5.  
 
ARM 17.24.304(1)(b); ARM 17.24.518(1): All Eligible or Undetermined sites proposed to be disturbed by 
AM6 must be avoided with at least a 100-foot buffer until the Montana State Historic Preservation 
Office (SHPO) concurs with site eligibility and any sites found to be Eligible are properly mitigated (see  
Figure 2). 
 
The two exclusion areas combined total 319 acres. The perimeter of the exclusion area must be marked 
in accordance with ARM 17.24.524(4) within 60 days of approval of this amendment.  
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Figure 2: No Disturbance Areas.
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3.7 RESPONSES TO PUBLIC COMMENTS  
See Attachment 3 for Responses to Public Comments received on DEQ’s Acceptability determination. 
 
3.8 APPEAL OF DEQ’S MEPA DECISION 
Any action or proceeding challenging a final agency decision alleging failure by DEQ to comply with 
MEPA or inadequate compliance with a MEPA requirement must be brought in state district court or in 
federal court, as appropriate, within 60 days after issuance of the Written Findings pursuant to Section 
75-1-201(5)(a)(ii), MCA. 

 
3.9 APPEAL OF DEQ’S MSUMRA DECISION  
In accordance with 82-4-206, MCA, and 82-4-231, MCA, an applicant, permittee, or person with an 
interest that is or may be adversely affected by DEQ’s decision under MSUMRA may request a hearing 
before the Board of Environmental Review (Board) by submitting a written request stating the reason 
for the request within 30 days after DEQ’s decision. 

 
3.10  ADDITIONAL INFORMATION 
The Final EA and electronic copies of this Written Findings can be downloaded as PDFs from DEQ’s 
webpage:  https://deq.mt.gov/mining/Programs/coal. For additional information regarding the Final 
EA or to request an electronic version of the Final EA, please contact the DEQ Coal Mining Section, DEQ 
Mining Bureau, DEQ, PO Box 200901, Helena, MT 59620-0901. 
  

https://deq.mt.gov/mining/Programs/coal
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4.0 APPROVAL 

This Written Findings and Notice of Decision is effective on signature. 
 

        August 17, 2026 
 
Eric Dahlgren 
Mining Bureau Chief 
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1.0 INTRODUCTION 


The Montana Department of Environmental Quality (DEQ) is charged with the administration and 
enforcement of The Montana Strip and Underground Mine Reclamation Act (MSUMRA), and the 
Administrative Rules of Montana (ARM) adopted pursuant thereto. See § 82-4-201, Montana Code 
Annotated (MCA); ARM 17.24.301 through 17.24.1309. No person may engage in strip or underground 
mining operations in Montana without first obtaining a permit from DEQ. § 82-4-221, MCA. The 
Cumulative Hydrologic Impact Assessment (CHIA) is intended to be used by the regulatory authority to 
determine the anticipated impacts on the hydrologic resources of the area from additional coal mining 
and whether the additional mining impacts will cause material damage to the hydrologic balance. 
 
The CHIA process includes the following: 1) evaluating impacts to the hydrologic system, 2) defining the 
cumulative hydrologic impact area, 3) describing the hydrologic system, the baseline values, and natural 
variability, 4) identifying hydrologic resources likely to be affected, 5) estimating the impacts of mining 
on hydrologic resources, and 6) making a material damage determination and preparing a statement of 
findings. 
 
This CHIA is prepared by DEQ as part of the written findings for Amendment 6 (AM6), submitted by 
Navajo Transitional Energy Company, LLC (NTEC) for the Spring Creek Mine [Surface Mining Permit 
(SMP) C1979012], initially submitted to DEQ in May 2025. It includes an analysis of probable cumulative 
impacts to the hydrologic balance, including both surface and ground water systems, from the proposed 
operation and all previous, existing, and anticipated mining in the cumulative impact area. The analysis 
will be used to evaluate if the proposed operation has been designed to “minimize disturbance of the 
hydrologic balance on and off the mine plan area and to prevent material damage to the hydrologic 
balance outside the permit area.” ARM 17.24.314(1). 
 
Previous or existing impacts are considered in determining cumulative hydrologic impacts. The AM6 
material damage determination is made by considering whether the proposed operation will be the 
cause of the damage in light of those cumulative impacts. Material damage determinations for existing 
and previous mining, if required, were made at the time that mining was approved, and this CHIA does 
not invalidate or supersede those determinations. The last CHIA for the Spring Creek Mine was the 
amendment AM5 CHIA in 2023. 
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2.0 MATERIAL DAMAGE CRITERIA 


The Montana Water Quality Act (MWQA), codified at 75-5-101 through 75-5-410, MCA, is the primary 
basis for water quality protection in the state of Montana. Rules promulgated under the authority of 
MWQA designate beneficial uses and establish surface water and ground water standards (ARM 17.30, 
Subchapters 6, 7, and 10) to protect the designated beneficial uses of state waters. Numeric standards 
published in Circular DEQ-7, Montana Numeric Water Quality Standards (Montana Department of 
Environmental Quality, 2019), were developed using guidance from the United States Environmental 
Protection Agency (United States Environmental Protection Agency, 2018).  


 


2.1 SURFACE WATER MATERIAL DAMAGE CRITERIA 
Material damage to surface water occurs when, because of the proposed mining operations, any of the 
following criteria are met: 


• Surface water quality or quantity is degraded or reduced to the extent that land uses or 
beneficial uses of water outside of the permit area are adversely affected; 


• Surface water quality standards outside of the permit area are violated; or 
• A surface water right outside the permit area is adversely impacted. 


 
Water quality standards and beneficial uses of surface waters are established according to the stream 
classification. The following water quality standards are applicable to surface waters: 


• Numeric water quality standards established in Circular DEQ-7 
• Specific numeric and/or narrative water quality standards established to protect and maintain 


the beneficial uses (where applicable) for a waterbody’s specific classification. 
 
Numeric surface water standards for parameters of concern applicable to surface waters are shown in 
Tables 2-1, 2-2, and 2-3. The parameter lists include selected parameters known to be potentially 
associated with coal mining impacts monitored by Montana coal mines. Pursuant to ARM 17.30.637(4), 
the specific water quality standards in ARM 17.30.629 apply to perennial or intermittent streams, but 
they do not apply to ephemeral streams. Ephemeral streams are defined in ARM 17.30.602(10) as: 
 


a stream or part of a stream which flows only in direct response to precipitation in the 
immediate watershed or in response to the melting of a cover of snow and ice and whose 
channel bottom is always above the local water table. 


 
See also 82-4-203(18), MCA, for the equivalent MSUMRA definition of “ephemeral drainageway.” 
 
Surface water is classified in ARM, and water classification defines the applicable laws protecting surface 
water quality and quantity. Within the AM6’s Cumulative Impact Area there are both C-3 and B-2 types 
of surface waters. Tributary surface waters in the Tongue River watershed are classified as C-3 surface 
waters (ARM 17.30.611(1)(c)). Beneficial uses of surface waters are established according to stream 
water use classification. Beneficial uses of C-3 waters are set forth in ARM 17.30.629:  
 


Waters classified C-3 are to be maintained suitable for bathing, swimming, and 
recreation, and growth and propagation of non-salmonid fishes and associated aquatic 
life, waterfowl, and furbearers. The quality of these waters is naturally marginal for 
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drinking, culinary, and food processing purposes, agriculture, and industrial water 
supply. 


 
Beneficial uses for C-3 include the uses for which the waters are to be maintained as suitable. The 
quality of C-3 waters is otherwise marginal for any other uses which may exist in a particular water such 
as drinking, culinary and agricultural/industrial/food processing purposes (Montana Department of 
Environmental Quality, 2020). This means that C-3 water is naturally within lower limits of quality to 
support drinking, culinary, and food processing purposes, agriculture, and industrial water supply. 
 
As demonstrated in Section 7.1 of the CHIA, Surface Water Baseline, C-3 streams within AM6’s 
Cumulative Impact Area are ephemeral. As stated in ARM 17.30.637(4), 
 


Ephemeral streams are subject to ARM 17.30.635 through 17.30.637, 17.30.640, 
17.30.641, 17.30.645, and 17.30.646 but not to the specific water quality standards of 
ARM 17.30.620 through 17.30.629 


 
Applicable water quality standards for C-3 ephemeral streams are therefore predominantly narrative 
and primarily include the General Treatment Standards (ARM 17.30.635), General Operational 
Standards (ARM 17.30.636), General Prohibitions (ARM 17.30.637), and other descriptive portions of the 
surface water quality standards. DEQ-7 standards do not apply to ephemeral C-3 streams.  
 
In addition, numeric standards for electrical conductivity (EC) and sodium adsorption ratio (SAR) have 
been established for the Tongue River drainage (ARM 17.30.670). For all tributaries and other surface 
waters in the Tongue River watershed, the monthly average numeric water quality standard for EC is 
500 µS/cm, and no sample may exceed an EC value of 500 µS/cm. The monthly average numeric water 
quality standard for SAR from March 2 through October 31 is 3.0, and no sample may exceed an SAR 
value of 4.5. The monthly average numeric water quality standard for SAR from November 1 through 
March 1 is 5.0, and no sample may exceed an SAR value of 7.5. Additionally, these parameters are 
subject to the purer than natural requirements of 75-5-222, MCA. 
 
The Tongue River and Tongue River Reservoir are classified as B-2 surface waters (ARM 17.30.611(1)(c)). 
Beneficial uses of B-2 waters are set forth in ARM 17.30.624: 
 


Waters classified B-2 are to be maintained suitable for drinking, culinary, and food 
processing purposes, after conventional treatment; bathing, swimming, and recreation; 
growth and marginal propagation of salmonid fishes and associated aquatic life, 
waterfowl and furbearers; and agricultural and industrial water supply. 


 
As shown in Table 2-1, numeric standards applicable to B-2 waters include the water quality standards 
in Circular DEQ-7 (Montana Department of Environmental Quality, 2019). ARM 17.30.624 and ARM 
17.30.637 also include narrative and numeric standards applicable to B-2 waters. The criteria presented 
in DEQ-7 include numeric standards for the protection of human health (HHS), and aquatic life (acute 
and chronic; early life stages and other life stages).  
 
In addition, numeric standards for EC and SAR have been established for the Tongue River Reservoir 
(ARM 17.30.670). For the Tongue River Reservoir, the monthly average numeric water quality standard 
for EC is 1,000 µS/cm and no sample may exceed an EC value of 1,500 µS/cm. The monthly average 
numeric water quality standard for SAR is 3.0 and no sample may exceed an SAR value of 4.5. For the 







AM6 CHIA - Material Damage Criteria 


8/17/2026  4  


mainstem Tongue River, from November 1 through March 1, the monthly average numeric water quality 
standard for EC is 1,500 µS/cm and no sample may exceed an EC value of 2,500 µS/cm; the monthly 
average numeric water quality standard for SAR is 5.0 and no sample may exceed an SAR value of 7.5. 
From March 2 through October 31, the monthly average numeric water quality standard for EC is 1,000 
µS/cm and no sample may exceed an EC value of 1,500 µS/cm; the monthly average numeric water 
quality standard for SAR is 3.0 and no sample may exceed an SAR value of 4.5. 
 
Downstream of the cumulative impact area on the Tongue River, the Northern Cheyenne reservation 
adopted surface water quality standards (Northern Cheyenne Tribe Environmental Protection 
Department, 2023). These standards include water quality standards for EC and SAR on the Tongue River 
which have an irrigation period (April 1 through November 15) EC average limit of 1,000 µS/cm and a 
yearly maximum of 1,500 µS/cm. SAR has a yearly maximum of 2.0.  
 
Criteria for evaluation of surface water support of livestock drinking water use include the water quality 
guidelines established for livestock use shown in Table 2-3, and the availability of water in sufficient 
quantity to support the use. The guidelines in Table 2-3 include both “threshold” and “upper” 
recommendations to accommodate uncertainty in scientific studies of toxicity in animals, the variety of 
species of livestock, and variability in other sources of these parameters in the livestock’s diets. 
Threshold recommendations represent the values below which there are expected to be no adverse 
effects. Upper recommendations represent the concentration above which harmful effects have been 
documented to occur. Between the two values, adverse effects may or may not occur, and may or may 
not be considered harmful, depending on the specific details unique to the situation. Even above the 
upper recommendation, harmful effects are not guaranteed or even necessarily likely to occur. The 
criteria for livestock drinking water use are considered protective of wildlife drinking water use because 
wildlife are typically more adapted to naturally variable water quality than domesticated animals. 
 
No specific criteria have been established for the evaluation of the suitability of water for industrial and 
commercial uses. Compliance with industrial and commercial uses is largely established by AM6’s 
compliance with more protective and sensitive beneficial uses such as livestock and irrigation. The water 
quality requirements for industrial and commercial uses are variable and dependent on the specific use 
and are also typically less stringent than the criteria for the other uses listed above. Available water 
quantity is a significant consideration when evaluating the suitability of surface water for existing 
industrial and commercial uses, as these uses often require water in much greater quantities than other 
uses. 
 
Material damage criteria are therefore a combination of applicable narrative standards, numeric 
standards, and beneficial use designations and criteria. Impacts to surface water rights are evaluated on 
a case-by-case basis, and the evaluation includes an analysis of climatic conditions and the natural 
availability of surface water. 
 
DEQ’s material damage assessment with respect to point source discharges of pollutants to surface 
waters is informed by the strict mandates of the MPDES permitting process. MPDES permits require 
pollutant controls and effluent limits which ensure that a discharger will comply with minimum 
technology-based treatment requirements and meet water quality standards (75-5-401(1)(a) and (b), 
MCA; ARM 17.30.1203; 17.30.1311). 
 
The general water quality prohibitions contained in ARM 17.30.637 apply to all surface waters in the 
region. Within the Tongue River watershed and the permit area of AM6, the ability to meet the general 
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prohibitions of ARM 17.30.637 is hindered in some places by non-mining activities such as historical and 
ongoing livestock use that can create undesirable aquatic life (nuisance algae and/or impacted aquatic 
communities) or conditions that are harmful to aquatic life. Likewise, impacts from non-mining activities 
may also hinder the ability to meet specific water quality standards of ARM 17.24.629(2)(a-k), 
particularly those that may be influenced by livestock use or disturbance from livestock watering (e.g. E. 
coli, dissolved oxygen, pH, and sediment) (Montana Department of Environmental Quality, 2020). 
 


2.2 GROUND WATER MATERIAL DAMAGE CRITERIA 
Ground water material damage occurs when, because of the mining and reclamation operations, any of 
the following criteria are met: 
 


• Ground water quality standards outside of the permit area are violated; 
• Beneficial uses of ground water outside of the permit area are adversely affected; 
• A ground water right outside the permit area is adversely impacted. 


 
Protection of ground water quality for beneficial uses is based on narrative standards set forth in ARM 
17.30.1006 and numeric standards for individual parameters in Circular DEQ-7 (MDEQ 2019). The 
ground water classes defined in ARM 17.30.1006 determine which standards apply (Table 2-4). 
Beneficial uses listed by ARM 17.30.1006 for each ground water class are shown in Table 2-4 which also 
lists the applicable specific standards for each class. The applicable DEQ-7 numeric standards are the 
ground water human health standards. Numeric standards for parameters monitored by the mines are 
listed in Table 2-1. 
 
Ground water in the Spring Creek Mine area exhibits a locally variable natural specific conductivity that 
spans Class I, Class II, and Class III, with Class II and Class III being most common.  For all ground water 
classes present in the Spring Creek Mine area DEQ-7 numeric human health standards apply, and for 
parameters for which human health standards for ground water are not listed in DEQ-7, there is to be 
no increase of a parameter to a level that renders the waters harmful, detrimental, or injurious to the 
beneficial uses listed for the class (ARM 17.30.1006). 
 
Listed beneficial uses for ground water fall into four main categories: 


• Human drinking water (public and private water supplies, drinking, culinary/food processing); 
• Animal drinking water (drinking water for livestock and wildlife); 
• Irrigation (both natural subirrigation and water pumped from wells); or 
• Commercial and industrial uses. 


 
Criteria for evaluation of ground water support of human drinking water uses include the DEQ-7 human 
health standards and USEPA National Secondary Drinking Water Regulations (NSDWRs) in Table 2-1, as 
well as the availability of water in sufficient quantity to support the use. The human health standards in 
DEQ-7 are enforceable limits which cannot be exceeded. The guidelines set by EPA National Secondary 
Drinking Water Regulations (NSDWRs) are not enforceable standards but are used by DEQ in evaluating 
the suitability of pre and postmine ground water quality for human use. These guidelines are considered 
to be pertinent credible information for evaluation of compliance with the narrative standards in 
ARM.17.30.1006. Values based on health effects are more critical for supporting human use than those 
based on aesthetic properties. The criteria for support of human drinking water use are also considered 
protective of culinary and food processing uses because the most restrictive requirements for these uses 
would be for water which comes in contact with food to be consumed by humans. 
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Criteria for evaluation of ground water support of livestock drinking water use include the water quality 
guidelines established for livestock use shown in Table 2-3, and the availability of water in sufficient 
quantity to support the use. The guidelines are not enforceable standards but are used by DEQ for 
guidance in evaluating suitability of premine and postmine water quality for livestock use. These 
guidelines are considered to be pertinent credible information for evaluation of compliance with the 
narrative standards in ARM 17.30.1006 as it pertains to suitability for livestock drinking water. The 
guidelines in Table 2-3 include both “threshold” and “upper” recommendations to accommodate 
uncertainty in scientific studies of toxicity in animals, the variety of species of livestock, and variability in 
other sources of these parameters in the livestock’s diets. Threshold recommendations represent the 
values below which there are expected to be no adverse effects. Upper recommendations represent the 
concentration above which harmful effects have been documented to occur. Between the two values, 
adverse effects may or may not occur, and may or may not be considered harmful, depending on the 
specific details unique to the situation. Even above the upper recommendation, harmful effects are not 
guaranteed or even necessarily likely to occur. The criteria for livestock drinking water use are 
considered protective of wildlife drinking water use because wildlife are generally more acclimatized to 
naturally variable water quality than domesticated animals. Declines in ground water levels outside the 
permit boundary as a result of the proposed operation must not impact a use to the extent that ground 
water supply for the use is no longer adequate. 
 
The criteria for evaluation of ground water support for irrigation use include the guidelines in Table 2-5, 
and the availability of water in sufficient quantity to support the use. The limits are not enforceable 
standards but are used by DEQ for guidance in evaluating suitability of premine and postmine water 
quality for irrigation use. These guidelines are considered to be pertinent credible information for 
evaluation of compliance with the narrative standards in ARM.17.30.1006. The guidelines in Table 2-5 
include both “threshold” and “upper” limits to accommodate uncertainty in scientific studies of toxicity 
in plants, the variety of species of crops, and variability in soil physical properties and chemistry. 
Threshold limits represent the values below which there are expected to be no adverse effects. Upper 
limits represent the concentration above which harmful effects have been documented. Between the 
two limits adverse effects may or may not occur, and may or may not be considered harmful, depending 
on the specific details unique to the situation. Even above the upper limit, harmful effects are not 
guaranteed or even necessarily likely. 
 
No specific criteria have been established for the evaluation of the suitability of water for industrial and 
commercial uses. The water quality requirements for industrial and commercial uses are variable and 
dependent on the specific use and are typically less stringent than the criteria for the other uses listed 
above. Available water quantity is a significant consideration when evaluating the suitability of ground 
water for industrial and commercial uses, as these uses often require water in much greater quantities 
than other uses. 
 
Impacts to ground water supply and water rights are evaluated with respect to regional and local 
impacts to ground water resources and natural variations in seasonal and yearly recharge. Mitigation for 
the loss of a beneficial use of ground water or a water right requires provision of a long-term 
replacement water resource which provides water in like quantity, quality, and duration as the premine 
water supply (ARM 17.24.314(1)(c) and ARM 17.24.648). 
 
Water levels and water quality are monitored inside and outside the permit boundary to establish 
baseline conditions and measure subsequent changes during and after mining. Analytical results of 
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water quality parameters most likely to be affected by mining are compared to standards and guidelines 
to determine suitability of the water for beneficial uses. Ground water level decline outside the permit 
boundary must not impact a use to the extent that ground water supply for the use is no longer 
adequate. 
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3.0 PROPOSED PERMITTING ACTION 
 
The Spring Creek Mine (SCM) is a surface coal mine operation in SE Big Horn County, MT, approximately 
4 miles west of the Tongue River Reservoir.  SCM lies within the Upper Tongue River watershed in the 
Southern Montana Great Plains ecoregion (Figure 3-1). 
 
Navajo Transitional Energy Company, LLC (NTEC) submitted an application for Amendment 6 (AM6), 
seeking approval for expanding their Spring Creek Mine (SCM) permit area, expanding their life of mine 
(LOM) surface disturbance boundary within the permit area, and expanding their permitted mineable 
coal. The proposed Amendment 6 (AM6) would add 520 acres to the existing reported permit area, add 
479 acres to the permitted Life of Mine disturbance within the permit area, and add 318 acres of 
additional coal cuts within the permitted disturbance area of the mine permit. The proposed AM6 would 
also update the mine sequence to end in 2040 (an extension of one year from the current mine plan), 
add additional coal cuts in Pits 1, 2, 4, and 7 that already lie within the existing permit boundary and 
LOM disturbance boundary, and add 39.4 million tons of mineable coal to the permit (a 6.5% increase in 
the amount of Anderson-Dietz coal approved for removal). In order to mine the coal in the proposed 
coal cuts, additional surface disturbance would be necessary, and result in permit and disturbance 
boundary expansion. The permit area is proposed to increase from 13,517 acres to 14,037 acres, an 
increase of 520 acres (3.8 %). The amendment would also add 479 acres to the disturbance boundary, 
resulting in a total of 8,745 acres proposed LOM disturbance, an increase of 5.8%. Figure 3-2 shows an 
overview of proposed permit area, disturbance area, coal mine cuts, and additional proposed surface 
disturbance. Of the 479 acres of proposed new LOM disturbance, 130 acres exist within the current 
permit boundary, and 349 acres lie within the proposed expanded permit boundary. 
 
 


3.1 BACKGROUND AND MINING HISTORY 
The Tongue River member of the Fort Union Formation has been mined for coal since the late 1800s. 
Prior to opencut mining starting in the 1940s, the earliest mines were small underground operations 
primarily focused on mining the Monarch / Canyon and Roland coal seams along the Tongue River east 
of Ranchester, WY in the area of the proposed Brook Mine and reclaimed Big Horn Mine. A number of 
pre-law reclaimed open pits can still be seen on satellite imagery north of the Brook Mine (Figure 3-3). 
The Big Horn Mine is a fully reclaimed mine immediately south of the Montana – Wyoming border. 
Underground mining started near the Big Horn Mine in 1903 and transitioned to surface strip mining in 
the 1950s (Dunrud & Osterwald, 1980). Multiple small coal mines operated in the area and were 
consolidated into the Big Horn Mine in 1963. Mining ceased in 1999 and backfilling was completed in 
2000 (Big Horn Coal Company, 2002). The original permit area was 3,690 acres, and as of 2022, 100% of 
the permit area has been reclaimed and fully bond released. 
 
North of the Big Horn Mine is the Ash Creek Mine, which is now fully contained within the Youngs Creek 
Mine permit boundary. Since the Youngs Creek Mine was an amendment and name change to the Ash 
Creek Mine, the analysis of the Ash Creek Mine will be discussed as impacts from the Youngs Creek 
Mine. Coal mining took place at the Ash Creek Mine in the late 1970s, and only 140 acres were disturbed 
by the operation (WDEQ, 2011). 
 
Construction of the Spring Creek Mine began in April 1979, and production began in December 1980, 
focused entirely on the Anderson-Dietz coal seam, which averages approximately 80 feet thick. Mining 
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of the Dietz coal seams at East Decker began in 1972 and at West Decker began in 1978. Mining at East 
Decker ended in 2020 and mining at West Decker ended in 2015. 
 


3.2 EXISTING MINING 
There are three Montana coal mines in the Tongue River Basin: Spring Creek Mine, West Decker Mine, 
and East Decker Mine. As of 2020, Spring Creek Mine is the only active coal mine in the Tongue River 
Basin in Montana. East Decker Mine entered permanent cessation status in 2021. West Decker Mine has 
not mined coal since 2015. Both Decker mines are working toward reclamation. Total 2024 coal 
production at the Spring Creek Mine was 13.1 million tons (Navajo Transitional Energy Company, LLC, 
2025). The Spring Creek Mine encompasses 13,517 permitted acres, the West Decker Mine 
encompasses 7,357 permitted acres, and the East Decker Mine encompasses 4,361 permitted acres. 
Together these mines cover 25,235 acres or over 39 square miles. 
 
Strip mining at the Spring Creek Mine and formerly at the Decker mines consists of topsoil salvage, 
overburden removal accomplished by a combination of dragline, cast blast, dozer, and truck/shovel 
methods, and removal of the coal seam by truck and loader/shovel. Coal is loaded onto trains for 
transport to consumers. Blasting is also used for removal of overburden and fragmentation of the coal 
seam. Overburden from the next cut is used to backfill the previous pit. Backfill material is commonly 
referred to as spoil. The backfilled spoil material is regraded to an approved postmine topography and 
the salvaged topsoil or other suitable material is spread on the surface. Seeding of approved vegetation 
follows. 
 


3.2.1 Decker Mine 
The Decker mines consist of two mine permits that are under reclamation and are not approved for 
additional mining; they are located on the west and east sides of the Tongue River Reservoir, 
approximately 25 miles north of Sheridan, Wyoming. Large-scale mining in the Decker area was initiated 
at the West Decker Mine in 1972. Three pit areas, known as Pits 11, 12, and 16, were developed at West 
Decker. Mining in Pit 11, the horseshoe-shaped pit that wraps around Pit 12, removed only the 
uppermost (D1) coal seam. Prelaw (prior to 1978) mining occurred in the West Decker Pit 11 area. A 
total of 557.9 acres were mined prior to May 1978. Prelaw reclamation is only required to meet pre-
1978 reclamation standards. Interior to Pit 11 is Pit 12, where both the D1 and D2 seam were mined. Pit 
12 coal removal was completed in 2007. Pit 16 lies to the north and was in production since 1992 
through 2015. Most production in Pit 16 was from the D2 coal, as much of the D1 was subject to 
prehistoric burning. Mining at East Decker Pits 14 and 15 began in 1978. Pit 13 was opened in 1979. Pit 
20 was added with major revision TR3 in 2018. The D1 upper, D1 lower, and D2 seams were mined at 
East Decker until 2020. 
 
East Decker consists of 4,361 permitted surface acres: 81 federal acres, 759 state acres, and 3,521 
private acres (Decker Coal Company, 2025). Mineral acres consist of 3,575 federal acres, 590 state acres, 
and 196 private acres. Of the permit area acres, 3,279 acres are within the projected life of mine 
disturbance boundary. As of 2024, 2,898 acres have been disturbed, and the East Decker Mine has 
attained Phase I (680 acres) and Phase II (357 acres) bond release on some of its reclamation. The mine 
has not applied for Phase III or Phase IV bond release on any of its reclamation fields. The current pit 
configuration cuts across all drainage basins, preventing the possibility of Phase IV bond release. 
West Decker consists of 7,357 permitted surface acres: 82 federal acres, 820 state acres, and 5,710 
private acres (Decker Coal Company, 2025a). Mineral acres consist of 6,677 federal acres, 640 state 
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acres, and 40 private acres. Of the permit area acres, 8,266 acres are within the projected life of mine 
disturbance boundary. As of 2024, 5,569 acres have been disturbed, and no active mining has occurred 
since 2018 at West Decker. The West Decker Mine has attained 3,163 acres of Phase I, 2,749 acres of 
Phase II bond release, and 1,690 acres of Phase III bond release. The mine has not applied for Phase IV 
bond release on any of its reclamation fields. A number of open pits and access roads remain at West 
Decker, hindering reclamation of some areas and corridors. 
 


3.2.2 Spring Creek Mine 
Immediately west of the West Decker Mine is the Spring Creek Mine. Construction of the Spring Creek 
Mine began in April 1979 and the first coal was produced in December 1980. At the Spring Creek Mine, 
mining began in 1979 with the opening of Pits 1, 2, and 3, followed by Pit 4 in 2002, Pit 6 in 2015, and Pit 
7 in 2021. Pit 4 is located exclusively in the Spring Creek drainage while Pits 1, 2, and 3 disturb portions 
of both South Fork Spring Creek and mainstem Spring Creek. Pit 2 also disturbs the Pearson Creek and 
South Fork Pearson Creek drainages, as does Pit 7.  Simultaneous mining from multiple pits allows 
blending coal of variable quality to meet contract needs. The Anderson-Dietz seam is recovered in two 
40-foot lifts at the Spring Creek Mine. In addition to the Anderson-Dietz, a small area of Smith coal was 
mined at Spring Creek Mine in the northwest corner of Pit 1. 
 
As of 2025, the Spring Creek Mine has 13,517 permitted surface acres: 903 federal acres, 867 state 
acres, and 11,747 private acres (Navajo Transitional Energy Company, LLC, 2025). Mineral acres consist 
of 11,872 federal acres, 1,313 state acres, and 332 private acres. Of the currently approved 8,266 life of 
mine disturbance acres, a total of 6,148 have been disturbed as of the end of 2024. Phase I bond release 
has been achieved on 1,613 acres, Phase II bond release has been achieved on 1,265 acres, and Phase III 
bond release has been achieved on 592 acres. Of the acres that have received Phase III bond release, 18 
of those acres received final bond release due to those permit acres predating a 1989 law that added 
the Phase IV of bond release.  There is currently no Phase IV bond release, and the mine is not 
anticipated to have any Phase IV for the foreseeable future. The mine’s configuration results in haul 
roads and facilities crossing all of the main drainage basins which may preclude Phase IV bond release 
until closure of the mine. The Spring Creek Mine Permit includes an annually reviewed bond. Generally, 
the bond is modified to reflect reclamation operating costs, but this annual review allows flexibility to 
include any additional mitigation costs. 
 


3.3 ANTICIPATED MINING 
The definition of “anticipated mining” is provided within the definition of the Cumulative Impact Area, 
and it “includes, at a minimum, the entire projected lives through bond release of all operations with 
pending applications and all operations required to meet diligent development requirements for leased 
federal coal for which there is actual mine-development information available” (ARM 17.24.301(2)). 
Pending applications are those that DEQ or another regulating entity has in hand, whether or not the 
application has been certified as complete. There are no additional pending permit applications, 
revisions, or amendments under review by DEQ within the Tongue River basin in Montana at this time. 
 
Within Wyoming, there are two mines that are either permitted but idle or permitted and began 
development in the last few years. The Youngs Creek Mine in Wyoming along the Montana state border 
is a currently permitted mine approximately 12 miles north of Sheridan, Wyoming and approximately 17 
river miles upstream of the Decker Mine operations (Figure 3-3). To date, no mining disturbance has 
occurred at the Youngs Creek Mine. The Brook Mine is a permitted coal mine approximately 8 miles 
northwest of Sheridan, WY and approximately 31 miles upstream of the reservoir adjacent to the 
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Tongue River. The Brook Mine was approved in July 2020, and it is permitted to utilize highwall mining 
techniques (WY Department of Environmental Quality, 2020); exploration, testing, and analysis of coal, 
rare earth elements and critical minerals is underway (Ramaco, 2025). 
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4.0 REGIONAL OVERVIEW 


The AM6 CIA is located near Decker, Montana, in the north part of the coal-rich Powder River Basin, 
which covers an area of approximately 7,765 square miles (Haacke, et al., 2013) (Figure 4-1). Typical 
vegetation includes silver sagebrush-mixed grasslands, mixed grasslands, ponderosa pine-mixed 
grassland, and areas of improved pasture and wetlands. 
 
Exposed rocks are sedimentary and of early Tertiary (Paleocene) age (Haacke, et al., 2013). Differential 
erosion of rocks of varying hardness and resistance is the main process active in forming the present 
landscape. Interbedded claystones, siltstones, coals, and sandstones are often capped by resistant 
"clinker" mesas and ridges. The siltstones and claystones tend to be easily eroded, while the sandstone 
and clinker, a term used to describe the baked sedimentary rock formed during natural burning of coal 
beds, are more resistant to erosion. Sheet and rill erosion are active geomorphic processes in the upper 
drainage basins, and mass wasting occurs locally along the steep-walled ridges. 
 


4.1 CLIMATE 
The climate of southeast Montana is classified as a semi-arid or steppe climate (Belda, Holtanová, 
Halenka, & Kalvová, 2014) where the amount of precipitation is often below potential 
evapotranspiration. Average precipitation data from the past 43 years at Spring Creek Mine, near 
Decker, Montana is shown in Figure 4-2. The 30-year average annual precipitation (1993-2023) at Spring 
Creek Mine (elevation 3,718 ft) is 12.63 inches. The average peak precipitation month is May (2.6 
inches), while the average minimum monthly precipitation occurs in December (0.24 inches). Long term 
temperature records from SCM approximate the thirty-year average temperature range for the Decker 
area (Figure 4-2). Typically, the highest temperatures occur in July and August while the lowest 
temperatures occur in December and January. 
 
The closest pan evaporation station is in Sheridan, Wyoming. Average yearly pan evaporation, as 
calculated from measurements taken between 1920 and 2005, is 44.14 inches (Western Regional 
Climate Center (WRCC), 2026). A pan coefficient of 0.7 to 0.8 is typically applied to the pan evaporation 
data to obtain an estimate for evaporation from a surface water body (Potts, 1988). Assuming a factor of 
0.75 for the pan evaporation average at Sheridan, the approximate annual evaporation at the Spring 
Creek and Decker mines is 33.1 inches. Evaporation is greatest from April to September with peak 
evaporation in July. 
 


4.2 TOPOGRAPHY 
The topography of south-central Montana and northern Wyoming is characterized by rolling hills, 
clinker-capped ridges, and scattered areas of bedrock outcrops in drainage bottoms (Slagle, Lewis, & 
Lee, 1985). The terrain is an erosion-driven landscape with the region dissected by a network of dendritic 
ephemeral drainages that have carved out coulees, swales, and drainage bottoms creating 
microclimates, a diverse vegetative community, and wildlife habitat. 
 


4.3 GEOLOGY 
Coal in the area is mined from the Paleocene Tongue River Member of the Fort Union Formation (Figure 
4-3). The depositional setting of the Fort Union Formation was fluvial, typically characterized by fine to 
medium grained deposits that formed lenticular, truncated beds and abrupt facies changes (Widmayer, 
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1977). The climate during the Paleocene epoch was significantly warmer and wetter than present, likely 
comparable to the southern Gulf Coast of the US (Brown, 1962). Meandering and braided stream 
systems drained the uplifts of the Laramide Orogeny to the southwest, eventually reaching the 
retreating Cannonball Sea in present-day North and South Dakota (Slattery, Cobban, McKinney, Harries, 
& Sandness, 2015). Organic deposits accumulated in floodplains and abandoned channels (Flores & 
Bader, 1999). The Powder River Basin continued to subside, permitting thick sequences of peat to 
accumulate. Coal seams represent stable periods during the subsidence of the Powder River Basin, when 
subsidence nearly matched deposition, and are the only stratigraphic units in the sequence with 
significant lateral continuity (Ayers & Kaiser, 1984). The coal seams are bounded by thin, discontinuous 
siltstone, claystone, and sandstone beds, eroded from the uplifting Bighorn Mountains (Whipkey, 
Cavaroc, & Flores, 1991). These sedimentary units typically are high in sodium, moderately to highly 
alkaline, and low to moderately high in soluble salts. The sequence of Tongue River Member siltstones, 
claystones, and sandstones above the first mineable coal seam is termed overburden, the strata 
between separate mineable coal units are termed interburden, and the strata below the last mineable 
coal are termed underburden (Figure 4-4). Overburden within the Fort Union Formation represents 
mostly deposits from crevasse splays, channels, lacustrine, and well-drained swamp environments. 
Interburden deposits are similar, with the addition of distal overbank material. Underburden represents 
primarily well-drained swamp environments (Budai, 1983). Clinker, a reddish-brown, commonly porous, 
and brecciated rock highly resistant to weathering, is common throughout the coal-bearing region. It 
formed when siltstones and claystones were baked during prehistoric burning of in-situ coal. The baked 
sedimentary rocks became vitreous and brittle, commonly collapsing into the void created by the 
burned coal (Heffern & Coates, 1997). 


Regional dip is approximately two degrees to the south-southeast. The beds form a gentle synclinal 
warp with the axis roughly coincident with the Tongue River Reservoir. Northeast-trending and, less 
commonly, northwest-trending normal faults with mapped lengths of up to five miles and measured 
displacements of up to 350 feet are numerous in the Decker area (Denson & Pierson, 1991). 


The coal seams in the Spring Creek area are known by varying nomenclature (Flores, Spear, Kinney, 
Purchase, & Gallagher, 2010). In descending stratigraphic order, the uppermost seams are known locally 
as the Smith, Anderson, Dietz 1 (D1), and Dietz 2 (D2). At the Spring Creek Mine, three seams converge 
to form a single 80-foot thick seam referred to as the Anderson-Dietz. This seam is recovered in two 40-
foot lifts at the Spring Creek Mine. The next lower coal seam is approximately 15 to 20 feet thick, lies 
100 feet below the Anderson- Dietz, and is referred to at Spring Creek Mine as the Canyon seam (Figure 
4-4). Coalbed methane (CBM) producers refer to the same seam as the Monarch. The Canyon seam has 
never been mined in the Decker area. 
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5.0 CUMULATIVE IMPACT AREA (CIA) 


CHIA development involves the analysis of critical aspects of the hydrologic system within a defined 
cumulative hydrologic impact area to predict the type and magnitude of impacts to the hydrologic 
system from previous, existing, and anticipated mining. A cumulative hydrologic impact area (CIA) is 
defined by ARM 17.24.301(32): 
 


‘"Cumulative hydrologic impact area" means the area, including, but not limited to, the 
permit and mine plan area within which impacts to the hydrologic balance resulting from 
the proposed operation may interact with the impacts of all previous, existing and 
anticipated mining on surface and ground water systems’." Anticipated mining" includes, 
at a minimum, the entire projected lives through bond release of all operations with 
pending applications and all operations required to meet diligent development 
requirements for leased federal coal for which there is actual mine-development 
information available.’  


The size and location of a given CIA depends on the surface water and ground water system 
characteristics, the hydrologic resources of concern, and the extent of the interaction between 
projected impacts from the proposed mining operation, with the impacts from all previous, existing and 
anticipated mining operations included in the assessment. The delineation of the CIA is an iterative 
process which uses water monitoring data along with hydrologic models to predict the maximum extent 
of possible interaction with other coal mining impacts. DEQ estimates the size, shape, and location of 
the CIA for surface and ground water on a map, which becomes the working CIA. 


The surface water CIA and ground water CIA are delineated separately to assess impacts associated 
within these distinct hydrologic resource areas. DEQ’s assessment includes only those impacts from 
previous, existing, and anticipated mining operations at the Decker and Spring Creek mines that may 
interact with impacts from the proposed mining operation in AM6. The estimated size and location of 
the surface water CIA and ground water CIA are described in more detail below. 


 


5.1 SURFACE WATER CUMULATIVE IMPACT AREA 
The proposed additional mining and disturbance associated with the AM6 amendment will potentially 
impact surface waters within the Tongue River watershed. This includes the drainages of Spring Creek, 
South Fork Spring Creek, Pearson Creek, South Fork Pearson Creek, and the Tongue River Reservoir. 
Therefore, for the purpose of this CHIA, the surface water CIA includes all surface waters located within 
the Tongue River watershed within which impacts from the proposed AM6 operation may interact 
with impacts from previous, existing, and anticipated mining at the Spring Creek and Decker mines 
(Figure 5-1).  
 
The AM6 amendment will increase disturbance in the South Fork Spring Creek, Pearson Creek, and the 
South Fork Pearson Creek drainages. In addition, mining cuts will be added to the Spring Creek, South 
Fork Spring Creek, Pearson Creek, and South Fork Pearson Creek drainages. All drainages disturbed by 
AM6 are intercepted by mining operations at the West Decker Mine. Once both mines have fully 
reclaimed the drainages, ephemeral flows will be reconnected to the Tongue River Reservoir.  
 
The Spring Creek drainage covers 37.6 mi2, 23.6 mi2 when excluding the South Fork Spring Creek sub 
watershed. Currently, 8.8 mi2 of the 37.6 mi2 Spring Creek drainage (or 23% of the drainage area) is 
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within the approved disturbance area. AM6 would not increase the approved life of mine disturbance 
area in the mainstem Spring Creek drainage but will add additional coal cuts within the approved 
disturbance area, change the timing and sequence of reclamation in the drainage, and modify the 
postmine topography (PMT). Mining operations at SCM and West Decker Mine currently occur in the 
Spring Creek drainage and flow is impounded at several locations. Prior to mining disturbance, Spring 
Creek drained to the Tongue River Reservoir. Mining impacts on the Spring Creek drainage were 
analyzed in the 2020 TR1 CHIA, which determined that the respective projects were designed to prevent 
material damage outside the permit area (Montana Department of Environmental Quality, 2020). Even 
though no additional disturbance area associated with AM6 is proposed in the Spring Creek drainage, it 
was included in the CIA because additional coal cuts were added to Pit 4 and the drainage layout with 
the new PMT was altered. The Spring Creek drainage upstream of the Spring Creek Mine permit 
boundary down to the confluence with the Tongue River Reservoir was included in the CIA. Although 
impacts to surface waters upgradient of disturbance are not anticipated, a conservative upstream 0.5-
mile buffer was included in the CIA to capture upstream water rights adjacent to the mine for impact 
analysis. 
 
South Fork Spring Creek is a tributary to the main stem of Spring Creek and has a drainage area of 
approximately 14 mi2. Currently, 4.3 mi2 of the 14 mi2 South Fork Spring Creek drainage (or 30.7% of the 
drainage area) is within the approved disturbance area. AM6 would increase the approved life of mine 
disturbance area in the South Fork Spring Creek drainage by 0.1 mi2 to a total of 4.4 mi2 or 31.4% of the 
total drainage area (Figure 3-2); AM6 would also add additional coal cuts within the life of mine (LOM) 
disturbance area. Approximately 0.1 mi2 of permit area are proposed to be added in the South Fork 
Spring Creek Drainage. Mining operations at SCM and West Decker Mine currently occur in the South 
Fork Spring Creek drainage downstream of the proposed AM6. Prior to mining disturbance, South Fork 
Spring Creek drained to the mainstem of Spring Creek, connecting within the West Decker Mine permit 
area. Mining impacts on the Spring Creek drainage were analyzed in the 2020 TR1 CHIA, which 
determined that the respective projects were designed to prevent material damage outside the permit 
area (Montana Department of Environmental Quality, 2020). However, some additional disturbance 
associated with AM6 is proposed. Additional coal cuts are proposed to be added in Pit 1 and extend to 
the existing southwest SCM permit boundary and soil stripping and highwall reduction operations will 
extend into the additional permit area added into the Pearson Creek drainage. Due to the disturbance 
associated with AM6 in the South Fork Spring Creek drainage and changes in the timing and sequence of 
reclamation in the drainage, the South Fork Spring Creek drainage upstream of the Spring Creek Mine 
permit boundary down to the confluence with the Tongue River Reservoir was included in the CIA. 
Although impacts to surface waters upgradient of disturbance are not anticipated, a conservative 
upstream 0.5-mile buffer was included in the CIA to capture upstream water rights adjacent to the mine 
for impact analysis. 
 


  The Pearson Creek drainage, including South Fork Pearson Creek, covers approximately 10.9 mi². 
Approximately 0.9 mi2, or 8%, of the Pearson Creek drainage is currently approved for disturbance. AM6 
would increase disturbance in the Pearson Creek drainage 1 mi2 to a total of 1.9 mi2 or 17% of the total 
drainage area. The proposed disturbance in the Pearson Creek drainage associated with AM6 will extend 
beyond the current southern portion of the SCM permit boundary and currently approved LOM 
disturbance boundary. Approximately 0.7 mi2 of permit area would be added in the Pearson Creek 
drainage to cover the additional disturbance. Mining operations at SCM and West Decker Mine currently 
occur in the Pearson Creek drainage downstream of the proposed AM6. Prior to mining disturbance, The 
South Fork Pearson Creek drained to the main stem of Pearson Creek in the eastern portion of the 
current SCM permit boundary, and Pearson Creek drained to the Tongue River Reservoir. Mining 
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impacts on the Pearson Creek drainage were analyzed in the 2020 TR1 CHIA, which determined that the 
respective projects were designed to prevent material damage outside the permit area (Montana 
Department of Environmental Quality, 2020). However, some additional disturbance associated with 
AM6 is proposed. Additional coal cuts are added in Pits 2 and 7 and soil stripping and highwall reduction 
operations will extend into the additional permit area added into the South Fork Pearson Creek 
Drainage. Due to the disturbance associated with AM6 in the Pearson Creek drainage and changes in the 
timing and sequence of reclamation in the drainage, the Pearson Creek drainage upstream of the Spring 
Creek Mine permit boundary down to the confluence with the Tongue River Reservoir was included in 
the CIA. Although impacts to surface waters upgradient of disturbance are not anticipated, a 
conservative upstream 0.5-mile buffer was included in the CIA to capture upstream water rights 
adjacent to the mine for impact analysis. It should be noted, the southern watershed boundary was 
drawn based on the premine Pearson Creek watershed and not the postmine watershed. Only minor 
changes in area differ between the premine and postmine watershed and because the premine 
watershed is slightly larger it is considered the more conservative boundary.  
 


  DEQ next considered potential impacts to the Tongue River Reservoir. Multiple mined coal seams sub-
crop underneath the Tongue River and Tongue River Reservoir. In addition to potential changes in water 
quality and quantity from surficial disturbance of the tributary’s drainages and drainage basins, ground 
water recharge from mining spoils to the Tongue River Reservoir will contribute to water quality and 
quantity. The contributions from both spoils ground water and surface water all flow to the Tongue 
River Reservoir. The surface water CIA is drawn to include cumulative impacts from AM6 and other coal 
mining in the area, and the location on the Tongue River where these impacts could interact and affect 
the hydrologic balance is the Tongue River Reservoir. As will be shown in Section 9.0, impacts from all 
mining upstream of the Tongue River Reservoir dam are not predicted to be measurable at the dam. The 
CIA is extended approximately 1 mile downstream from the dam and to Quietus Road to the south to 
include Tongue River monitoring locations which will be used to help evaluate impacts to the Tongue 
River Reservoir.  


 
In 2024 DEQ published a surface water model for the Tongue River which included the outlet of the 
Tongue River Reservoir down to the confluence with the Yellowstone River at Miles City (Montana 
Department of Environmnetal Quality and Tetra Tech, 2024). This model was created to evaluate salinity 
loads in the Tongue River watershed in order to evaluate potential sources of salinity to impaired waters 
in the lower reaches of the Tongue River, but it is not used in this analysis to determine the cumulative 
impact area. Because the salinity model completed by DEQ modeled years 2005 through 2013, it cannot 
be used to investigate to new or additional discharge flow and salt levels at the Spring Creek Mine 
without recalibration to current and future conditions. The calibrated model included point and non-
point sources of salts to the Tongue River Reservoir, but the non-anthropogenic model scenario did not 
consider infiltration of spoil to ground water or the premine contributions of ground water into the 
reservoir. Quantification of the impact of ground water from spoil and eventual impact on salts in the 
Tongue River Reservoir was beyond the scope of the DEQ 2024 salinity model.   
 


  The surface water CIA is presented in Figure 5-1. The CIA boundaries include surface water monitoring 
stations to allow assessment of impacts to surface water quality and quantity. The surface water CIA 
boundary includes those areas where runoff from mining-related operations, or water supply could be 
impacted by the proposed operations in AM6 in conjunction with impacts from other previous, existing, 
and anticipated mining. 


 







AM6 CHIA - Cumulative Impact Area (CIA) 


8/17/2026  17  


5.2 GROUND WATER CUMULATIVE IMPACT AREA 
 
The 72 square mile ground water Cumulative Impact Area (Figure 5-2) was delineated to ensure any 
potential impacts from AM6 are identified. There are two conceptual zones comprising the ground 
water CIA: the zone where both drawdown and water quality have the potential to be affected by 
mining activity; and the zone where drawdown is unlikely to be seen, but due to ground water 
gradients water quality affects have the potential to occur. Impacts to ground water from nearby coal 
bed methane (CBM) production lie within, and outside the boundaries of the CIA. Evaluating the 
extent of impacts associated with CBM production is not within the scope of this analysis. 
 
The boundaries of the ground water CIA were determined by utilizing the largest extent of the 10-foot 
life of mine drawdown contours provided in Spring Creek Mine’s ground water model (Nicklin Earth 
and Water, Inc., 2017), plus a one-mile buffer.  The primary 10-foot drawdown contour utilized was 
the modeled drawdown for the Canyon coal aquifer, as it extends farther than drawdown modeled for 
the Anderson-Dietz aquifer. The exception is in the south end of the drawdown area where drawdown 
modeled in the Anderson-Dietz coal aquifer extends farther and was therefore used instead. A one-
mile buffer was then added to ensure a conservative boundary. It should be noted that the ten-foot 
drawdown contour is partially outside of the region of the model’s nested grid, which is the area with 
higher resolution in the model domain but is still within the model’s domain boundary. This means 
that some edges of the CIA boundary will have slightly less precision; however, the entirety of the 
drawdown contours generated by the model are well within the model’s boundary and the predictions 
can be relied upon with a high degree of certainty. Outside of this drawdown zone impacts are 
predicted to be imperceptible against the background noise of ground water flow. 
 
The second zone encompassed by the ground water CIA demarcates the area in which only ground 
water quality is likely to be affected. The area described above was extended out to the fault block to 
the southeast and to the Tongue River Reservoir shoreline in the east. This was done to represent the 
premine direction of ground water flow from the northwest to the southeast. After mining, ground 
water is expected to recharge in part from the Tongue River Reservoir to SCM. After reaching 
equilibrium, the southeastern ground water gradient will be restored and this area will see the first 
potential effects from analytes mobilized in the mining process on the water quality. The Tongue River 
acts as a ground water divide in this region and it is unnecessary to extend the border of the CIA beyond 
the Tongue River. By encapsulating this entire zone, a robust assessment of potential impacts to ground 
water quantity, quality, and recharge can be made regarding the proposed operations in AM6 in 
conjunction with impacts from other previous, existing, and anticipated mining. 
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6.0 MONITORING PROGRAM 


Surface water and ground water monitoring programs are required to meet mine permit obligations 
pursuant to ARM 17.24.314(2)(d), ARM 17.24.645, and ARM 17.24.646. Monitoring results from the 
Spring Creek and West Decker mines are the basis for assessment of mining impacts on water 
resources. The monitoring plan has been designed to collect water quantity and quality information in 
order to address the extent of impacts to the hydrologic balance on and off the permit area as a result 
of the proposed mining operations and to determine whether material damage may occur as a result 
of the proposed mining operations (Navajo Transitional Energy Company, LLC, 2024). 


The monitoring plan identifies the monitoring site locations, hydrogeologic units monitored, sampling 
frequency, and sampling parameters. Quality assurance is an integral part of sampling and analytical 
requirements. As mining proceeds or the potential for additional impacts are recognized, the monitoring 
plan is revised to accommodate changes, including the replacement of monitoring sites or the 
development of new sites. The monitoring plan at the Spring Creek Mine was last revised and updated in 
2024; the monitoring plan at the West Decker Mine was last revised and updated in 2023. As a condition 
of their permits, the mines are required to continue monitoring through the final phase of bond release. 


In addition to monitoring requirements contained in the mine permits, the Spring Creek and Decker 
mines also monitor MPDES-regulated discharges. The Spring Creek Mine monitors MPDES regulated 
discharges under MPDES Permit No. MT0024619. This permit has 27 outfalls; however, only 7 outfalls 
are currently active due to mine progression through outfalls along Pearson Creek. Three outfalls 
discharge to unnamed tributaries to Spring Creek, one discharges to South Fork Spring Creek, one 
discharges to an unnamed ephemeral tributary to Pearson Creek, one discharges to South Fork 
Monument Creek, and one discharges to an unnamed tributary to the Tongue River Reservoir. The 
Decker Coal Mine has two MPDES permits, No. MT0000892 and No. MT0024210, which are for West 
Decker and East Decker, respectively. MPDES Permit No. MT0000892 has five permitted outfalls; three 
discharges to the Tongue River Reservoir and two discharges to Pearson Creek. MPDES Permit No. 
MT0024210 has one permitted outfall to the Tongue River Reservoir. Any additional outfalls will be 
permitted under the MPDES program. See Table 9-2 for additional information on currently active 
MPDES discharge points. 


 


6.1 SURFACE WATER 
Surface water monitoring began in May 1975 with the original Spring Creek Mine permit application. 
Baseline surface water quality and quantity data were collected from 1975 through 1978 as part of the 
initial permit application, which was updated in 1980 as an environmental baseline study pursuant to 
ARM 17.24.304. Currently, NTEC operates the mine and collects surface water monitoring data 
associated with streams, springs, and ponds in accordance with ARM 17.24.314. 


At the Spring Creek Mine, stream monitoring currently consists of the collection of water quality 
parameters and flow measurements at sixteen established surface water monitoring stations (seven 
of which are in the drainages analyzed in this CHIA) in and outside the permit area. Streams are 
sampled for a variety of field parameters, analytical constituents, peak flows, and instantaneous flows 
(Table 6-1). The stream monitoring network is shown in Figure 6-1 and additional details are provided 
Table 6-2. 


Stream water quality and quantity is monitored at one location currently in the Spring Creek drainage 
by NTEC (Figure 6-1). Upstream of all mining, NTEC collects water quality and quantity data at Spring 
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Creek stream station CB-2, which has been actively monitored since 1996. NTEC historically monitored 
surface water at stream sites CB-1, CS-1, CS-2, and CS-3, CS-3A but the sites have been discontinued as a 
result of mining progression. Downstream of the Spring Creek Mine permit boundary, Decker Coal 
historically collected water quality and quantity data at Spring Creek stream station USC-75 (formerly 
RS-2), which had been actively monitored since 1975. Decker coal also historically monitored the 
surface water of Spring Creek at stations LSC-75, SCUC-75, and TRMI83. Mining operations extend to 
the edge of the Tongue River Reservoir, and since flows are restricted, no water quality or quantity 
data exists downstream of the West Decker Coal Mine in the Spring Creek drainage. The addition of 
surface water sites downstream of mining at both the SCM and West Decker mines is not warranted 
due to existing sediment controls and the results of previous downstream monitoring. Existing 
sediment controls prevent mine runoff from leaving disturbed areas and if flows are significant to 
overflow sediment control structures the flows are sampled and subject to MPDES requirements. 
Sampling sites below disturbance would only receive water from native areas under normal flow 
conditions and monitoring of sites below disturbance show no major difference in quality from 
upstream sites confirming sediment controls are working as intended. 


Stream water quality and quantity is currently monitored at four locations in the South Fork Spring 
Creek drainage (Figure 6-1). Upstream of all mining, NTEC collects water quality and quantity data at 
South Fork Spring Creek stream station SF-1R (formerly SF-1) and SF-2, both of which has been actively 
monitoring since 1999. Downstream of mining, NTEC collects water quality and quantity data at South 
Fork Spring Creek stream stations RS-8 and RS-5. RS-8 is located downstream of Pit 1 reclamation on a 
hydrologically disconnected reclaimed section of South Fork Spring Creek, and it has been actively 
monitored since 2011. Downstream of the Spring Creek Mine permit boundary, NTEC collects water 
quality and quantity data at South Fork Spring Creek stream station RS-5, which has been actively 
monitored since 1976. There are no active stream monitoring sites on South Fork Spring Creek at the 
West Decker Mine because the stream has not yet been reclaimed. In addition to the active 
monitoring sites, NTEC historically monitored stream sites RS-7, RS-3, MS-4, CS-20, and CS-25 within 
the South Fork Spring Creek drainage and have been discontinued as a result of mine progression. 


Stream water quality and quantity is currently monitored at two locations in the Pearson Creek 
drainage (Figure 6-1). Upstream in Pearson Creek and South Fork Pearson Creek, near the southern 
boundary of the Spring Creek Mine permit, NTEC collects water quality and quantity at stream stations 
PC-2 and PC-1STR (formerly PC-1ST). Downstream in Pearson Creek, near the eastern boundary of the 
Spring Creek Mine permit, NTEC historically monitored water quality and quantity at Pearson Creek 
stream station PC-1. Lastly, just inside the western permit boundary and near the premine outlet at 
the West Decker Mine, Decker Coal historically monitored water quality and quantity at the Pearson 
Creek stream stations UPC-80 and LPC-75. NTEC has been monitoring Pearson Creek since 2007, while 
Decker Coal has been monitoring Pearson Creek at UPC-80 since 1980. 


Some stream water quality, especially TSS monitoring, is collected with auto-samplers, which collect 
water quality without field personnel on site. This is especially valuable for TSS sampling, as during 
runoff events the initial flush of water generally contains the maximum concentration of TSS, and 
timing field sampling to match unpredictable ephemeral flows is difficult. Two styles of auto-samplers 
are employed at the Spring Creek Mine to sample for TSS. The two styles are Sigma battery-powered or 
Global Water WS700 auto water samplers, and static bottle sediment samplers. 


Spring (spring and seep) monitoring consists of collection of water quality parameters and flow 
measurements at several established monitoring stations on the permit area. Monitored springs 
included in the CIA are Rainy Spring, 183693, 183710, 183715, and CX Spring. Spring W3 was 
identified in summer 2025 and has been added to the 2026 monitoring schedule at SCM. Spring W3 
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will be added to the MQAP during the next MQAP update. Springs are sampled for a variety of field 
parameters, analytical constituents, peak flows, and instantaneous flows (Table 6-1). The location of 
all monitored springs in the CIA are shown in Figure 6-1. No springs are monitored under West 
Deckers monitoring plan. 


NTEC monitors the South Fork Spring Creek Flood Control Reservoir semi-annually for water quality 
parameters, field parameters, and quarterly for water depth. Eight additional impoundments, 
consisting of sediment ponds and the Carbone Flood Control Reservoir, Pearson Creek Flood Control 
Reservoir, and the South Fork Pearson Creek Flood Control Reservoir, are monitored for depth and 
operational integrity, but no water quality or field parameters are collected as they typically do not 
contain water for extended periods of time. The flood control reservoirs are located upstream of 
mining and sediment ponds are only sampled during discharge events as specified in MPDES Permit 
No. MT0024619. Parameters associated with sampling at the Spring Creek Flood Control Reservoir are 
included in Table 6-1. The flood control reservoirs are shown in Figure 6-1. 


Decker Coal operates the East and West Decker coal mines and collects surface water monitoring data 
associated with streams, springs, and ponds in accordance with ARM 17.24.314. At the Decker Coal 
mines, stream monitoring currently consists of the collection of water quality parameters and flow 
measurements at 7 established surface water monitoring stations within and outside of the  
permit area. Streams are sampled for a variety of field parameters, analytical constituents, peak flows, 
and instantaneous flows (Table 6-1). The stream monitoring network is shown in Figure 6-1 and 
additional details are provided in Table 6-2.  


At the West Decker Mine, the Pearson Creek Flood Control Reservoir is monitored annually for water 
quality parameters, field parameters, and quarterly for water depth. Seven additional impoundments, 
consisting of sediment ponds and two flood control reservoirs in the Spring Creek drainage, are 
monitored for depth and operational integrity, but no water quality or field parameters are collected. 
The Pearson Creek Flood Control Reservoir is located upstream of mining at West Decker and 
sediment ponds are only sampled during discharge events as specified in MPDES Permit Nos. 
MT0000892 and MT0024210. Parameters associated with sampling at Decker’s Pearson Creek Flood 
Control Reservoir are included in Table 6-1. The Pearson Creek Flood Control Reservoir is shown in 
Figure 6-1. 


Currently, the U.S. Geological Survey operates two surface monitoring stations near the Tongue River 
Reservoir, located upstream and downstream of mining at the Spring Creek and Decker mines. USGS 
Station 06306300, Tongue River at State Line near Decker, MT, has continuously monitored discharge 
of the Tongue River prior to entering the reservoir since 1960. USGS Station 06307500, Tongue River at 
Tongue River Dam near Decker, MT, has continuously monitored discharge of the Tongue River at the 
dam outlet since 1939. In addition, Decker Coal has monitored water quality at two stations on the 
Tongue River adjacent to the upstream and downstream sides of the Tongue River Reservoir. TR0977 is 
located upstream of the Spring Creek and Decker mines and has been sampled quarterly since 1976. 
TR1078 is located downstream of the Spring Creek and Decker mines and has been sampled quarterly 
since 1978. The Tongue River monitoring stations are shown in Figure 6-1. 


Neither Spring Creek Mine nor the Decker mines explicitly sample the Tongue River Reservoir. Quantity 
data on the Tongue River Reservoir has been collected by the Department of Natural Resources 
Conservation DNRC since 1939 and is publicly available. Analytical data is limited and was gathered 
from 3 main sampling events by governmental agencies between 1974 and 1976, 2001 and 2003, and 
2024 and 2025. Sampling from 2001 and 2003 primarily consisted of major ions to aid in developing a 
total maximum daily load (TMDL) for the reservoir. Sampling in 2024 and 2025 was completed by MT 
Fish Wildlife and Parks to address certain fish population declines and collected specific conductance, 
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sodium, bicarbonate, and alkalinity samples. These reservoir samples along with the Tongue River sites 
located immediately upstream and downstream of the reservoir (TR0977 and TR1078) will be used in 
this CHIA to evaluate impacts to the reservoir. 


 


6.2 GROUND WATER 
The locations of the monitoring wells are designed to monitor upgradient and downgradient changes in 
water level and water quality (Figure 6-2; Table 6-3). Analytical parameters required in the current 
monitoring plan are listed in Table 6-1. Most of the original wells remain in the current monitoring 
network, although some have been removed with the advance of mining. Additional wells have been 
installed as mining advanced to ensure adequate monitoring coverage remains to assess impacts. 


The appropriate frequency of water level measurements and water quality samples is chosen for each 
well. More frequent water quality samples are collected from new wells or wells that monitor an area 
of concern. Wells showing little or no change in water levels or in the trend of decline or recovery have 
less frequent measurements than wells which measure rapidly changing ground water levels. Some 
wells, particularly wells in the Canyon Coal, have a history of venting dangerous gas. These wells are 
sampled and measured less frequently until there is sufficient water for the wells to be sampled safely 
(Navajo Transitional Energy Company, LLC, 2024). 
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7.0 BASELINE HYDROLOGIC CONDITIONS 


The goals for establishing baseline hydrologic conditions are to characterize the local premine 
hydrology, understand the regional and local hydrologic balance, and identify any potential water 
resource or use that could be affected by the proposed mining operation. Monitoring surface water 
and ground water prior to mining is essential to understanding the hydrologic conditions and informs 
the regulating agency of the potential for, and location of, impacts. Hydrologic monitoring was not 
required by statute prior to enactment of MSUMRA in 1978, thus there is no baseline data for some 
mine areas. Mining began at West Decker prior to enactment of MSUMRA in 1972. 


Although the majority of existing hydrologic information was collected after mining operations began 
in the region, the substantial datasets developed over the last 40+ years of monitoring provide insight 
into baseline conditions based on observed water quality and quantity trends. Upgradient ground 
water quality data from all monitored units are representative of baseline water quality, as areas 
upgradient of mining have not been impacted by mine activity. 


Non-detection data was handled differently in the surface and ground water review. The differing 
approaches to handling non-detects reflect independent methodological decisions made during the 
separate analyses. Both approaches are considered scientifically valid, but there are statistical 
implications of each that are further discussed in their respective sections. 


 


7.1   SURFACE WATER BASELINE 
Surface water baseline conditions were derived from a network of surface water monitoring stations 
(springs/seeps, streams, and ponds) established during initial permit development and upstream of 
mining activities and include data from 1980 through 2025. Data collection has continued with mining 
activities to the present. 


Baseline monitoring at Spring Creek Mine began in 1976, with the installation of stream monitoring 
sites in South Fork Spring Creek. The mining permit was originally issued to Spring Creek Coal in 1979. 
Since this time, monitoring has continued. In many cases data collected from 1980 to present may also 
be considered baseline data where it was collected outside the area of mining influence. For instance, 
data from monitoring stations upstream of mining disturbances is considered representative of 
baseline conditions. In addition to quality and quantity data, narrative descriptions of surface drainage 
and channel characteristics were included in baseline water quality and quantity assessments. 


DEQ has evaluated all data collected for the Spring Creek Mine and West Decker Mine areas and 
determined which data can be used as baseline data. DEQ used a conservative approach in defining 
baseline data, and excluded some data from the baseline dataset even when mining influences were 
unlikely. Accordingly, it is highly unlikely that the baseline dataset includes any data which has been 
influenced by mining at the Spring Creek or Decker mines. DEQ also excluded data from the baseline 
dataset which showed obvious errors due to sample collection, analysis, or data processing. 


Water quality samples were chosen as representing baseline conditions if the sample was taken before 
mining related disturbance commenced upstream of the sampling location. Mining-related disturbance 
includes surface disturbances, such as the mine facilities, support facility construction activities, as well 
as surface mining operations, which disrupts surface flow patterns and runoff. 
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7.1.1  Regional Drainage System 
 
The AM6 CIA is located in the Tongue River drainage system and ends slightly below the Tongue River 
Reservoir dam (Figure 5-1). The Tongue River originates out of the Bighorn Mountains in northern 
Wyoming and flows to the northeast into the Tongue River Reservoir located in southeastern Montana 
near the town of Decker. The Tongue River then continues to flow to the northeast until it connects with 
the Yellowstone River near Miles City, MT.   
 
The Tongue River Reservoir was constructed in 1940 for flood control and irrigation water storage, and it 
was rebuilt in 1999 to raise the dam elevation. At the reservoir dam, the Tongue River has a drainage 
area of 1,770 mi². The Spring Creek and West Decker mine permit areas span the downstream and mid 
sections of three named drainages as well as a number of small unnamed drainage basins along the 
edge of the Tongue River Reservoir: Spring Creek, Pearson Creek, and Pond Creek (Figure 5-1). AM6 
would add additional disturbance to the Spring Creek (specifically South Fork Spring Creek) and Pearson 
Creek drainages. 
 
Monitoring to date has shown that the Spring Creek, South Fork Spring Creek, and Pearson Creek 
drainageways within the current Spring Creek permit boundary are ephemeral, flowing only in direct 
response to precipitation and snowmelt runoff events. Alluvial water levels in monitoring wells 
throughout the CIA indicate the water table is persistently below the channel bottom. These streams 
have headwaters along the eastern edge of the Wolf Mountains on the Crow Indian Reservation, west of 
the Spring Creek Mine. All the basins feed directly into the Tongue River Reservoir.  
 
Ephemeral drainages serve an important hydrologic function in the Southern Montana great plains 
ecosystem. The role of ephemeral drainages is complex, as the contribution of individual drainages on 
the greater hydrologic system is difficult to characterize. Many drainages deliver sediment to larger 
intermittent or perennial streams during major flow events. This sediment serves to replenish river 
geomorphic features such as point bars, adds to the volume of the alluvial ground water when 
deposited in the floodplain of the river, and carries a flush of nutrients needed to sustain aquatic life. 
Conversely, the drainages serve to retard or retain water during low flow events which can reduce 
inputs such as nutrient loads into larger drainages. During flow events, some aquatic species may 
migrate upstream to utilize ephemeral waters and remnant ponded areas for breeding and refugia.  


7.1.2  Baseline Surface Water Quantity 
 
7.1.2.1 Tongue River and Tongue River Reservoir 
No true baseline water quantity data is available for the Tongue River and Tongue River Reservoir as 
historic mining has been taking place in the drainage basin since the late 1800’s. For the purpose of this 
CHIA, water quantity baseline conditions for the river and reservoir will be considered prior to the start 
of West Decker mining in 1972.  
 
The Tongue River Reservoir was built with a full pool capacity of approximately 65,000 acre-ft. Storage 
within the reservoir prior to 1972 ranged from 0 acre-ft to 67,050 acre-ft with an average storage of 
24,700 acre-ft. Monthly storage levels of the reservoir are provided in Figure 7-1. 
 
The Tongue River flow is monitored by the United States Geological Survey (USGS) near the CIA in two 
locations; one station near the state line upstream of mining and the reservoir since 1960, and one 
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station below the dam since 1950. All data obtained from the upper USGS station (USGS 06306300) 
above the reservoir is considered baseline for the purposes of this CHIA since it is upgradient of the CIA. 
Baseline daily flow at the upper USGS station flowing into the reservoir averages 439 cfs, with max daily 
summer flow of 15,400 cfs (Figure 7-2). Daily flow at the station below the reservoir (USGS 06307500) is 
regulated by the Tongue River Reservoir dam. Baseline daily average flow at the lower USGS station 
averages 428 cfs, with a max flow of 6,830 cfs. Daily discharge at the two USGS stations are provided in 
Figure 7-2. 
 
7.1.2.2 Spring Creek 
Spring Creek is a major ephemeral tributary to the Tongue River Reservoir. The mainstem drainage basin 
is 23 square miles, and in its entirety (i.e., including South Fork Spring Creek) the entire drainage basin is 
38.2 square miles. Flows in the mainstem of Spring Creek are flashy and ephemeral; the majority of 
recorded flows are 1 cfs or smaller and occur in late winter and early spring as a result of snow melt 
(Figure 7-3). Baseline flow monitoring at station CS-1, between the years of 1983 to 1997, shows an 
average annual stream flow of 142 ac-ft/yr for the mainstem of Spring Creek (Navajo Transitional Energy 
Company, LLC, 2025a). The USGS installed monitoring station 06306900 below the confluence of Spring 
Creek and South Fork Spring Creek, which collected instantaneous flows between 1958 and 1985. 
Similar to data collected by SCM and West Decker, annual peak flows most frequently occur in early 
spring and summer resulting from snow melt and intense summer rainstorms (United States Geological 
Service, 2026). Peak annual flows ranged from 15 cfs to 1,400 cfs with a calculated two-year return 
period of 68 cfs (Table 7-1; Figure 7-4) (United States Geological Service, 2026). These annual peak flows 
are higher than mine monitored flows at USC-75 and CB-2 as USGS station 06306900 captures runoff 
flows from both the main stem Spring Creek and South Fork Spring Creek. A two-year return period of 
1.2 cfs was calculated for station CB-2 upstream of mining at SCM (Table 7-1). Flows measured at USC-
75, located between the West Decker and Spring Creek mines, resemble flows from a much smaller 
drainage basin likely due to upstream sediment control and flood control ponds (Table 7-1).  
 
7.1.2.3 South Fork Spring Creek 
South Fork Spring Creek is a large ephemeral tributary to Spring Creek; the confluence of Spring Creek 
and South Fork Spring Creek occurs within the West Decker Mine. Baseline conditions recorded at 
station RS-5 downstream of SCM support the ephemeral designation with flows occurring only in select 
years and seldomly sustained longer than several days (Figure 7-5). Occasionally, isolated short reaches 
support streamflow during exceptionally wet years or periods of prolonged or above average 
precipitation. An example of this type of segment is South Fork Spring Creek at the monitoring station 
SF-1 / SF-1R which is upstream of mining impacts at the Spring Creek Mine (Figure 7-5). Continuous 
monitoring of surface water flow has been in place at SF-1 and subsequently SF-1R since 1998. Baseline 
quantity of flows measured at the mine site are affected by the presence of a stock dam located less 
than a quarter mile upstream of the permit boundary. The presence of the stock dam likely dampens the 
magnitude of flows reaching downstream monitoring sites and may contribute to the apparent baseflow 
conditions during high precipitation years. Extended baseflow occurred in 2012, 2014, 2018, 2019, and 
2023 at upstream monitoring location SF-1 (Figure 7-5) directly related to high precipitation in the 
previous year. In these years, the above average precipitation (Figure 4-2) temporarily recharged the 
stream bottom and clinker upstream of the Spring Creek Mine. Outside of the high precipitation and 
baseflow years mentioned above, baseflow is not present at SF-1. Ground water is not sustained for a 
sufficiently long time to result in consistent baseflow at this monitoring station upstream of mining. 
Additionally, during high precipitation years the South Fork Flood Control Reservoir can back up water 
affecting stream water quantity measurements. SCM has estimated average annual discharge from 
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South Fork Spring Creek downstream of the mine at 260 ac-ft/yr (Navajo Transitional Energy Company, 
LLC, 2025a). 
 
7.1.2.4 Pearson Creek 
The ephemeral Pearson Creek watershed is 9.8 sq. mi., which is significantly smaller than the 38 sq. mi. 
Spring Creek watershed immediately to the north. Measured recurrence interval flows are smaller than 
regional models predict (Table 7-1). Ephemeral stream flow infiltration to ground water is not accounted 
for in the USGS return period models and may account for the higher recurrence intervals. Surface 
monitoring site UPC-80 has approximately 38 years of baseline water quantity observations (Figure 7-6). 
Crest gauge measurements along Pearson Creek and South Fork Pearson Creek resemble flows at UPC-
80, with peak flows generally less than 50 cfs in-between years of no flows recorded (Figure 7-7). 
Average annual discharge from Pearson Creek downstream of SCM at station UPC-80 is estimated by 
DEQ at 29 ac-ft/yr. This value is biased high due to the tendency of continuous recording equipment to 
overestimate flow in ephemeral drainages during specific circumstances as a result of low flows and 
debris.  
 
7.1.2.5 Ponds & Flood Control Reservoirs 
Ponds at the Spring Creek and Decker mines consist of artificial flood control reservoirs constructed 
solely for the storage of runoff water upstream of mining operations and sediment control ponds 
located within mine permit boundaries. The flood control impoundments only hold water from runoff 
events upstream of mining disturbance, and water volumes persist only relative to runoff volume as a 
direct result of precipitation. Thus, during wet years, impoundments may contain water throughout the 
year, while during dry years impoundments may only contain water for short periods of time. Once 
mining has ceased flood control reservoirs will be removed. 
 
Flood control reservoirs are located upstream of mining operations in the Spring Creek, South Fork 
Spring Creek, Pearson Creek, and South Fork Pearson Creek drainages. The South Fork Flood Control 
Reservoir and the Carbone Flood Control Reservoir are located in the Spring Creek drainage and 
impound surface flows entering the Spring Creek Mine from native upstream drainages unaffected by 
mining. Downstream of mining in the Spring Creek and Pearson Creek drainages, three further flood 
control reservoirs impound runoff on Spring Creek, South Fork Spring Creek, and Pearson Creek prior to 
entering mining on the West Decker Mine. The SCM reservoirs are currently monitored quarterly for 
water quantity and are used as baseline data. However, only the South Fork Spring Creek Flood Control 
Reservoir consistently contains water. These ponds are strictly for use in mine operations and are not 
used for livestock or other agricultural purposes.  
 
There are a number of private instream dams constructed for livestock watering in the surrounding area 
outside of the mine permits. These ponds are not part of either the Spring Creek or Decker mine’s 
monitoring and sampling plan. 


 
7.1.2.6 Springs 
Springs typically occur where ground water travels laterally along a low-permeability rock unit (typically 
shale or claystone) and discharges to the surface at the outcrop. Many springs in the Tongue River 
watershed do not produce water in reliable amounts and may go dry during normal or low-precipitation 
years. There are two monitored springs in the surface water CIA: Rainy Spring and spring W3; while 
there are 4 additional springs located within ground water CIA: springs 183693, 183710, 183715, and CX 
Spring. Springs located in the ground water CIA are included in baseline as spring source water 







AM6 CHIA - Baseline Hydrologic Conditions 


8/17/2026  26  


originates from ground water and therefore springs may be affected by mining related ground water 
dewatering. See Figure 6-1 for the locations of all springs discussed in this section. The springs in the CIA 
have been given estimated ground water sources as either clinker, overburden, or undetermined (e.g., 
CX Spring) (Navajo Transitional Energy Company, LLC, 2026). 
 
The five springs identified for analysis in the AM6 CHIA are monitored by SCM for flow semi-annually, 
with the exception of Rainy Spring which is monitored monthly. Monitoring for these springs began in 
the early 2010’s. Generally, flows at the springs are very limited, with the majority of site visits indicating 
dry conditions and/or no measurable flow. A brief description of baseline water quantity for the springs 
is provided below.  
 
Rainy Spring only formed following the 2011 water year, where precipitation was nearly double the 30-
year average (Figure 4-2). The spring is located upstream of mining in the South Fork Spring Creek 
drainage directly above the South Fork Flood Control Reservoir and is downstream of another large 
livestock dam constructed across South Fork Spring Creek outside the permit area. When this livestock 
reservoir is full, seepage through the shallow alluvium is likely the source for Rainy Spring. The water 
quality and quantity at this spring is unaffected by downstream mining activities. Since formation, Rainy 
Spring flow volumes have steadily decreased, until going dry for parts of or entire years after 2015. It 
should be noted that during some high precipitation years, and depending on the time of year, the 
South Fork Flood Control Reservoir can fill with water above the Rainy Spring issue point making flow 
observations impossible to make. 
 
Springs 183693, 183710, 183715, and CX Spring are located in minor tributaries to Squirrel Creek along 
the AM5 haul road route. The source of these springs is estimated to be from clinker (Navajo 
Transitional Energy Company, LLC, 2026). These springs seldom flow, with the majority of observations 
with no flow. Flow that was recorded is well below 1 cfs, around less than 1.5 gpm.  
 
Spring W3 is located in an unnamed tributary of South Fork Pearson Creek in the proposed AM6 permit 
expansion area. This spring was identified during the AM6 aquatic resources inventory in July 2025 and 
little data has been collected on the spring. The source of the spring is hypothesized to be overburden 
due to exposed bedrock in the channel (Navajo Transitional Energy Company and WWC Engineering, 
2026). The spring was observed in July and December of 2025 by NTEC and in December 2025 by DEQ to 
originate at two relatively discrete locations along the channel bottom at knickpoints with saturated 
surface soils extending below these issue points (Navajo Transitional Energy Company and WWC 
Engineering, 2026). Such little water was present during both visits that neither flow measurements nor 
water quality sampling were possible. ARM 17.24.651, which imposes additional reclamation 
requirements or avoidance criteria on certain types of streams, applies to perennial or intermittent 
streams or a stream reach with a biological community adapted to flowing water for all or part of their 
lifecycle; spring W3 does not meet any of the conditions and therefore additional permit conditions are 
not required. Furthermore, spring W3 has no historic water rights or other historic information on use. 
Springs with relatively consistent and significant flows are typically developed to extend use for grazing 
operations in the area. Observations conducted in July and December 2025, in conjunction with typical 
spring morphology in and around the permit area, were determined by DEQ to be sufficient to 
characterize baseline conditions of the spring.  
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7.1.3  Surface Water Quality 
Baseline water quality data consists of measurements collected from 1980 through 2024. Water quality 
data consists of selected indicator parameters consisting of common ions, metals, and nutrients 
analyzed from grab samples collected at stream, spring, and stock pond sampling stations, as well as 
field measurements of pH, conductivity, and temperature (Table 6-1). Baseline sampling includes those 
indicator parameters or measurements that can reasonably be affected by mining activities. For 
instance, some parameters such as E. coli are not typically measured in surface waters because of the 
lack of mining sources that may affect concentrations of these parameters. Table 7-2 presents baseline 
stream water quality for ephemeral streams in the Spring Creek and Decker area; and Table 7-5 presents 
baseline spring water quality. Table 7-3 presents baseline water quality for the Tongue River and Table 
7-4 presents baseline water quality for the Tongue River Reservoir. For purposes of baseline water 
quality characterization, only water quality lab samples were used to generate statistics given in Tables 
7-2, 7-3, 7-4, and 7-5.  


The data set utilized to evaluate surface water baseline and mining influenced concentrations of 
analytes was edited to remove non-detect analytical results. As a result, the surface water data 
presented in this report is biased high and is considered a conservative representation of baseline water 
quality. It should also be noted that metals identified in samples from the 1970’s and 1980’s, especially 
for lead and mercury, may be present as a result of widespread metals contamination from leaded 
gasoline and industrial emissions among other sources. 


 
7.1.3.1 Tongue River & Tongue River Reservoir 


Water quality measurements of the Tongue River Reservoir are limited in scope and quantity; however, 
some baseline samples were collected by governmental agencies in 1975 and 1976. Additionally, water 
quality measurements have been collected on the Tongue River between the state line and immediately 
below the Tongue River Reservoir dam since the early 1970s by the USGS. The Decker Mine has 
collected quarterly water quality data above and below the Tongue River Reservoir since 1977 / 1978. 
However, there is no comprehensive data set for the Tongue River and Reservoir prior to the start of the 
first mining operations within the CIA; mining at West Decker started in 1972 and the earliest 
governmental water quality data is from 1974. For the purposes of looking at baseline conditions, data 
from 1974 – 1978 is shown as baseline data. Mining at SCM and East Decker started in 1979 and 1978 
respectively and consequently prior to 1978 the amount of mining disturbance in the CIA was 
comparatively small. The upstream Tongue River Reservoir station is considered baseline through 
present day as it is upstream of Spring Creek and Decker mining influences. Table 7-3 presents baseline 
water quality for the Tongue River and Table 7-4 presents baseline water quality for the Tongue River 
above and below the Reservoir. 
 
Figure 7-8 shows that water quality in the Tongue River Reservoir is seasonal with the lowest SC, TDS, 
and SAR in May through June (late spring, early summer) and the highest in December through March 
(winter). In the 1970s, SC varied between 200 µS/cm and 1,000 µS/cm while SAR typically varied 
between 0.4 and 1.2. TDS In the Tongue River and reservoir generally ranged from about 200 to 800 
mg/L, with average TDS ranging from 397 mg/L below the dam to 401 mg/L in the reservoir and 408 
mg/L above the reservoir. Little difference in SC is observed between the upstream (TR09-77 and state 
line samples) and downstream (TR10-78 and reservoir samples) ends of the reservoir, with values 
usually within 100 µS/cm of each other. Box and whisker plots of baseline water quality for additional 
analytes are provided in Figure 7-9. 
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Tongue River baseline samples exceeded livestock guidelines for aluminum, cadmium, chromium, 
copper, iron, manganese, pH, and vanadium. Tongue River Reservoir baseline samples exceeded 
livestock guidelines for chromium, copper, manganese, and mercury. For both the river and the 
reservoir iron and manganese had exceedance rates over 25% (Table 7-6). 
 
Circular DEQ-7 aquatic and human health standard (HHS) exceedances were reviewed for the Tongue 
River and Reservoir and are summarized in Table 7-7. In general, few exceedances were identified in the 
reservoir samples. The exceedances that were identified included analytes lead, chromium, mercury, 
selenium, and iron. The ratio of sample exceedances to total samples collected exceeded 25% only for 
the mercury HHS. The Tongue River above the reservoir has significantly more baseline samples than 
below the reservoir. Still the amount of sample exceedances is few, including analytes aluminum, 
ammonia, cadmium, iron, lead, and selenium. Below the reservoir, exceedances were only found for 
iron and lead. The ratio of sample exceedances to total samples collected exceeded 25% only for the 
chronic aquatic life standard for iron in the Tongue River. It should be noted that metals identified in 
samples from the 1970’s and 1980’s, especially for lead and mercury, may be present as a result of 
widespread metals contamination from leaded gasoline and industrial emissions among other sources. 
 
7.1.3.2 Spring Creek 


Total Suspended Solids (TSS) is highly variable and dependent on whether the ground surface is frozen, 
saturated, or unsaturated (generally observed as difference between winter and summer conditions); 
baseline TSS has ranged from 2 mg/L to 38,910 mg/L, and the bi-modal nature of TSS measurements can 
be seen in Figure 7-3. TDS and correspondingly SC have been measured at low concentrations and are 
far less variable than TSS. Median baseline TDS is 180 mg/L (Table 7-2). However, the median TDS 
cannot be interpreted as representing a general stream condition because two thirds of the TDS samples 
were collected in January through March when TDS is expected to be the lowest. Baseline Spring Creek 
SC has a max of 3,400 μS/cm and a median of 272 μS/cm, which is similar to the Pearson Creek median 
SC at 211 μS/cm. Box and whisker plots of baseline water quality for additional analytes are provided in 
Figure 7-9. 
 
Water quality samples were routinely above livestock guideline thresholds for total iron and manganese; 
exceedances of guideline thresholds were also measured in some samples for total aluminum, arsenic, 
copper, fluoride, lead, magnesium, pH, and vanadium (Table 7-6). High total metals concentrations are 
correlated with high TSS. Few samples exceeded the ARM 17.30.670 summer SAR max of 4.5. SC results 
had an exceedance rate over 25% for ARM 17.30.670 max SC standard of 500 μS/cm (Table 7-7).  
 
7.1.3.3 South Fork Spring Creek 


TSS concentrations along South Fork Spring Creek vary over at least four orders of magnitude (Figure 7-
9, Table 7-2) and is a direct result of the ground and weather conditions during the flow events (melt 
over frozen ground vs late spring and summer flashy storm events).  
  
South Fork Spring Creek has the highest range of variability amongst the tributaries for all of the 
analytes shown in Figure 7-9, with the exception of TSS. The highest TDS values for South Fork Spring 
Creek in the baseline samples come mainly from samples taken at RS-7 from 1979 to 1982. RS-7 was 
located on a small tributary to South Fork Spring Creek and does not represent the water quality in the 
main channel. RS-7 samples also had higher SAR values than samples from the main channel. However, 
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multiple samples from the main South Fork Spring Creek channel indicate that the main channel tends 
to also have higher SAR than Pearson Creek or Spring Creek. Additionally, elevated levels of TDS (1,500 
to 2,000 mg/L) roughly correlate with the extended periods of baseflow and may be the result of 
periodic rewetting and mobilization of solutes in the alluvium at higher ground water levels. 
 
Similar patterns of exceedances of the guideline livestock thresholds are observed in the South Fork 
Spring Creek and Spring Creek data sets (Table 7-6). Total metal guideline exceedances are due to high 
sediment loads from summer runoff events. Samples from South Fork Spring Creek tend to have higher 
sulfate, TDS, and SC and consequently have a higher exceedance rate of these analytes (Table 7-6 and 7-
7). Few samples exceeded the summer SAR max of 4.5, and over half of the samples collected exceeded 
the max SC of 500 μS/cm as determined by ARM 17.30.670 (Table 7-7). South Fork Spring Creek had the 
highest SC out of the ephemeral drainages analyzed, with a median SC of 1,890 μS/cm and a max SC of 
4,970 μS/cm. SC may be elevated in South Fork Spring Creek as a result of the stock dam upstream of 
mining which can act to concentrate TDS and release it during large rain events or when the dam is full. 
 
7.1.3.4 Pearson Creek 


As with Spring Creek and South Fork Spring Creek, baseline water quality in Pearson Creek is variable 
because of the ephemeral nature of stream flows (Figure 7-6 and Figure 7-7). Baseline TDS ranged from 
58 to 800 mg/L, with a median of 190 mg/L (Table 7-2). Exhibiting similar variability to Spring Creek and 
South Fork Spring Creek, baseline TSS ranged from 4.4 to 236,000 mg/L, with a median of 230 mg/L. 
Other parameters, such as bicarbonate, calcium, and fluoride, exhibit a similarly large variability albeit a 
little less so than Spring Creek and South Fork Spring Creek, with maximum values much higher than 
median values (Figure 7-9 and Table 7-2). Other parameters, such as sulfate and magnesium, exhibit less 
deviation from the median. The exceedance rate of SC over the 500 μS/cm standard is less than for 
South Fork Spring Creek or Spring Creek (Table 7-7). No exceedances of the SAR standards were 
identified. While half of the SC water quality samples were collected between January and March, even 
summer samples have lower SC than other ephemeral drainages in the area. Like Spring Creek and 
South Fork Spring Creek, Pearson Creek water quality samples were also above livestock threshold limits 
for multiple total metals; almost all the samples exceed the total iron and chromium recommended 
livestock limits and approximately half of the samples for manganese and copper have exceeded the 
recommended livestock limit (Table 7-6). As with the other ephemeral streams, high TSS flow events 
also have high total metals. 
 
7.1.3.5 Ponds & Flood Control Reservoirs 
Flood control reservoirs are described in Section 7.1.2.5. Water quality of flood control reservoirs 
reflect the water quality of their native upstream drainage basin. As such, the reservoirs resemble the 
water quality conditions of stock ponds currently being utilized in the surrounding non-mining area for 
ranching operations and local wildlife (i.e., captured ephemeral flows subject to evaporation).  


Water quality data for flood control reservoirs is limited to two sites, South Fork Spring Creek Flood 
Control Reservoir and Pearson Creek Flood Control Reservoir and is highly variable (Table 7-4). Water 
quality data represents a periodic condition for most impoundments due to the fact that water quality 
samples are only collected when ponded water exists, and may represent a variety of conditions, from 
recent runoff to stagnant summer pools. Median TDS concentrations are higher than those taken from 
stream flow events (1,370 mg/L from reservoirs vs 197 mg/L for ephemeral streams) while median TSS 
concentrations are lower than stream samples (16.7 mg/L from reservoirs vs 141.5 mg/L, respectively) 
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(Table 7-4). The water quality in the reservoirs is consistent with ponded stream water that has been 
able to both concentrate solutes via evaporation and settle out suspended solids. 


Since both the South Fork Spring Creek and Pearson Creek flood control reservoirs are located in 
stream channels upstream of mining disturbance, and generally only receive recharge water during 
runoff events, the water quality of these ponds is highly reflective of ephemeral stream conditions. 
Similar to the ephemeral streams baseline, high metals concentrations are not unusual, and neither are 
exceedances of water quality standards. Livestock guidelines were exceeded for aluminum, arsenic, 
calcium, copper, iron, magnesium, manganese, pH, sulfate, and TDS (Table 7-6). Furthermore, water 
quality in ponds generally declines through the season, as evaporation reduces water levels and 
concentrates parameters such as EC and SAR. These flood control impoundments were developed to 
control runoff entering mine areas and are not intended as use for private or public drinking water 
supplies nor do they meet the definition of ‘state waters’. The impoundments will be removed after 
mining. 


 
7.1.3.6 Springs 
There are two monitored springs in the surface water CIA: Rainy Spring and spring W3; while there are 
4 additional springs located within ground water CIA: springs 183693, 183710, 183715, and CX Spring. 
Springs located in the ground water CIA are included in baseline as spring source water originates from 
ground water and therefore springs may be affected by mine caused ground water dewatering. A 
general description of the springs is provided in Section 7.1.2.6. No water quality samples were 
collected at spring W3 as it was first observed in 2025 and there was not enough water present during 
the December 2025 field visit to collect a sample.  


Spring water quality is variable between springs. Spring 183710 consistently exhibits the highest 
concentrations of magnesium (average 388 mg/L), sodium (average 396 mg/L), chloride (average 27 
mg/L), specific conductance (average 4,233 µS/cm), potassium (average 20 mg/L), sulfate (average 
2,745 mg/L), and TDS (average 4,513 mg/L) out of the spring locations (Figure 7-10).  Springs 183693 
and 183715 consistently exhibit the lowest concentrations of magnesium (averages 49 mg/L and 51 
mg/L), sodium (averages 40 mg/L and 24 mg/L), chloride (averages 4 mg/L and 3 mg/L), specific 
conductance (averages 1,034 µS/cm and 822 µS/cm), potassium (averages 10 mg/L and 9 mg/L), 
sulfate (averages 166 mg/L and 75 mg/L), and TDS (averages 593 mg/L and 481 mg/L) out of the spring 
locations (Figure 7-10). CX and Rainy Springs water quality generally falls in between these values 
(Figure 7-10). Time concentration plots of TDS show that concentrations at all of the springs is fairly 
consistent (Figure 7-11). Combined median spring analyte concentrations are generally greater than 
the ephemeral drainages of Spring Creek and Pearson Creek, and more closely resemble 
concentrations of South Fork Spring Creek and alluvial and overburden ground water concentrations 
(Table 7-5 and Figure 7-10). The differences in spring water quality are a function of its source 
(differing geologic units), residence time in the ground water unit, and sample collection method which 
can stir up sediments where surface water has been evaporating and concentrating salts and metals. 


Regarding exceedances of livestock guidelines and Montana regulatory standards, spring water quality 
resembles that of other surface waters in the CIA, with the exception of less exceedances of metals. 
Generally, the springs have baseline concentrations above the livestock guidelines for magnesium and 
manganese and to a lesser extent fluoride, iron, sulfate, and TDS (Table 7-6). The springs have high SC, 
with 95% of samples collected exceeding the ARM 17.30.670 standard for SC (>500 µS/cm) and 42% of 
samples collected exceed the SAR summer standard of 4.5 (Table 7-7). Few spring surface water 
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samples also exceed DEQ-7 chronic aquatic life standards for aluminum (2 samples), iron (6 samples), 
and selenium (1 sample) (Table 7-7).  


So far, the springs have not produced a water volume that would support water-based recreation, 
irrigated agriculture, or most consumptive industrial uses. Rainy Spring, when flowing, discharges in 
the South Fork Flood Control Reservoir, where wildlife use may occur, even though some of the 
livestock water quality guidelines (e.g., iron, magnesium, manganese, sulfate) given in Table 7-6 are 
not met. Available water volumes at the springs are not sufficient to support irrigation or other 
consumptive agricultural uses other than livestock or wildlife watering. 


 


7.2   GROUND WATER BASELINE 
Baseline describes the condition that exists prior to influence or potential influence of mining on a 
ground water resource. Baseline data, in this context, can be collected prior to the influence of mining in 
a given area, or in a location that is upgradient or cross-gradient from mining disturbance. 
Determination of baseline conditions is complicated by unrelated ongoing stressors, which can induce 
variability unrelated to mining. 


Wells used for premine and baseline ground water data collection were drilled by both Spring Creek and 
Decker mines as well as by the Montana Bureau of Mines and Geology (MBMG). Together, the baseline 
dataset covers not only the mine permit areas but a large area to the south, west, and northeast of the 
mines. Monitoring wells at West Decker were installed after mining had begun in 1972 (Decker Coal 
Company, 2018a). Ground water samples (water levels and water quality) were chosen as representing 
baseline conditions if no mining related disturbance had occurred within one mile. The one-mile 
distance from wells was determined based on straight-line distance. One mile was chosen as it 
represents a conservative distance from which mining disturbance would have little or no effect on 
hydrologic conditions affecting ground water in unconfined or confined conditions. 


 
7.2.1  Ground Water Regime 
The local ground water flow regime is generally controlled by topography and drains toward the Tongue 
River. The deeper regional regime flows northward and is stratigraphically controlled (Rankl & Lowry, 
1990) but has little direct influence on the local flow. 


Ground water in the area can be found in coal seams, alluvium, clinker, and sandstone (Slagle, Lewis, & 
Lee, 1985). Rapid facies changes in the sandstones and siltstones result in lenticular, discontinuous units 
that generally do not provide a reliable water resource. Typically, the sedimentary strata of the Fort 
Union Formation have low hydraulic conductivities and form aquitards between the coal seam ground 
water units, although they may supply limited water resources locally. 


The main shallow ground water units in the Spring Creek Mine area are coal seams. Permeability and 
hydraulic conductivity within the coal beds are highly variable and are a direct function of the degree, 
nature, and direction of secondary fracturing within the seam. In the absence of fracturing, the coal 
seams are a marginal ground water unit, with low transmissivity. Transmissivity values from aquifer tests 
(pump and slug tests) at Spring Creek and Decker mines cover a wide range (Table 7-8). Production from 
supply wells completed in the shallow coal seams ranges from 10 to 60 gpm (Van Voast & Hedges, 1975), 
with rates of 15 gpm and less most common. 
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Several significant northeast-trending normal faults limit hydraulic connectivity and form pseudo 
hydrologic boundaries in the area (Figure 4-3). Displacement of up to 350 feet has been documented on 
larger faults. Based on premine potentiometric maps (Van Voast & Hedges, 1975), the flow direction of 
the premine ground water system was from recharge zones in highlands east and west of the mines to 
discharge at the Tongue River. At SCM, ground water was moving from the west-northwest toward the 
Tongue River. Although most recharge to the ground water system is assumed to occur in highlands 
outside the mine boundaries, local recharge occurs via clinker and via seepage along drainages, the 
Spring Creek Fault, and ponds. (Spring Creek Coal Co., 1980). 


Downward vertical flow gradients (between ground water units) predominate the area. Because CBM 
production requires the reduction of pressure head, pumping produced substantial, widespread water 
level declines in coal units in the Decker area (Meredith, Wheaton, & Kuzara, 2012). Ground water rights 
in the region pull water from all groundwater units, with a heavy emphasis on overburden and Canyon 
Coal (Table 8-2). 


Water type in bedrock ground water units at Spring Creek Mine most commonly ranges from sodium 
bicarbonate to sodium sulfate (Figure 7-12). Magnesium-calcium bicarbonate or calcium-magnesium 
sulfate types are less common. Calcium-magnesium sulfate type water typically characterizes alluvial 
water. Water tends to be neutral to slightly alkaline with pH commonly near 7.5 (Table 7-9). Analytes in 
Table 7-9 were selected based on the analyte’s potential to be present at significant levels, potential to 
consequentially affect water quality in the Spring Creek Mine, and potential to see a change due to 
mining. A more comprehensive list of analytes, and the fraction at which they have been found to 
exceed human health standards in baseline samples can be found in Table 7-10. 


Analytes below the detection limit were treated as being equal to the detection limit for ground water 
samples. This is a highly conservative approach and will increase average analyte concentration 
reporting in most cases (United States Environmental Protection Agency, 2025). This was an appropriate 
measure to ensure the worst-case scenario was used to assess material damage. While it was 
determined to be the best course of action, like any scientific assumption there are considerations; the 
largest source of potential error this creates is that as technology improves and detection limits are 
lowered, the mean can be artificially lowered. To counter this, the mean concentration is rarely 
discussed in this document. Instead, the median concentration was used, which is beneficial not only 
because the data is non-normally distributed, but also because the effects of lowering detection limit 
will be much less impactful on the median. Overall, samples below the detection limit make up a 
relatively small portion of the entire dataset, roughly one quarter of samples, and the findings of this 
document would not differ had non-detects been handled using a different method. Some analytes, like 
lead, are affected more than others, those findings are discussed in greater detail later in this document. 


There is no strong distinction in major ion chemistry between the bedrock ground water units. Sodium is 
the most common major cation everywhere except for the alluvium where calcium and magnesium are 
more common. Bicarbonate and carbonate are the most abundant anions, with a wide variance in 
sulfate concentrations across all ground water units. Chloride and fluoride are present in most samples 
but at very low levels. In total, groundwater in the region projects a slight tendency for strong acids to 
exceed weak acids, and for alkalis to exceed alkaline earth minerals, but chemical composition varies 
considerably by unit and location (Figure 7-12).   


Trace metal chemistry among the bedrock ground water units is also similar. Boron, iron, and 
manganese are generally present in small concentrations. Small amounts of aluminum and zinc are 
occasionally reported in water quality analyses, but these metals are generally not persistent in 
repeated samples from a given well. Trace amounts of cadmium, copper, nickel, vanadium, and 
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selenium are less commonly reported. Coal deposits naturally contain trace impurities, including arsenic, 
boron, selenium, and other relatively common elements (Snow, 1983). 


 
7.2.1.1 Regional 
The regional ground water flow regime within the older strata of the Powder River Basin is not relevant 
to this study, as it has limited interaction with the local flow regime in this area (Lee, 1981). 


 
7.2.1.2 Local 
 
7.2.1.2.1 Ground Water Unit Parameters 


Transmissivity in most strata is relatively low, which results in low recharge rates and relatively slow 
recovery from drawdowns. Faults have a significant influence on ground water movement; in most 
cases, the fault acts as a barrier, limiting flows to varying degrees. However, certain scissor faults near 
the mine have resulted in contact between two normally separated ground water units, increasing 
stratigraphic flow locally. 


 
7.2.1.2.2 Flow 


Historically, ground water flow direction in the Decker-Spring Creek area has been toward the 
hydrologic discharge boundary formed by the Tongue River (Slagle, Lewis, & Lee, 1985). Dewatering and 
removal of aquitards during mining causes a modification of flow direction in the vicinity of the mine pits 
as ground water moves toward depressed water levels in the pit area. Decades after mining, the permit 
areas are expected to recharge to premine levels, and the premine flow regime will be restored. 
 
7.2.1.2.3 Recharge and Discharge 


Recharge depends largely on lateral flow from adjacent ground water units. Vertical infiltration from 
precipitation is limited by low precipitation, a high evapotranspiration rate (expected to be even higher 
post-mine due to vegetation planting), and low permeability of surficial materials. Even still, some local 
recharge from precipitation and snowmelt in drainages and depressions does occur. Fractured clinker 
permits greater infiltration of precipitation and surface flow and locally may be a source of recharge 
(BLM, 1977). Local bedrock discharges primarily into alluvium and springs, and regionally ground water 
discharges into the Tongue River Reservoir.  


 
7.2.1.2.4 Water Quality 


With the exception of alluvium and overburden, which are mixed-type, ground water in the SCM area is 
generally sodium-bicarbonate type, with all strata having moderately high salinity. As is typical for coal-
bearing sediments, iron, arsenic, and fluoride are often somewhat elevated (Drever, Murphy, & Surdam, 
1977). The presence of thick coal seams influences geochemical processes to some extent (Clark D. W., 
1995). Some coal has been burned in place through natural coal fires, leaving clinker deposits (baked 
porcellanite from clay minerals in contact with burning coal). Ash remaining in the clinker deposits often 
contains reactive minerals which, in combination with the high transmissivity of the clinker, may result 
in highly variable water quality (Kolker, et al., 2009). Extractable sulfur levels near SCM are consistently 
medium to low; when accounting for the region’s high alkalinity (a measure of resistance to 
acidification), the risk of acid mine drainage post-mining is low. Lead is the biggest analyte of concern, 
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regularly exceeding Human Heath in all ground water units monitored during baseline conditions. This 
data is complicated by the lead detection limit being lowered from 0.020 mg/L to 0.0003 mg/L in 2013, 
making pre-2013 samples appear artificially higher than the current Human Health Standard (HHS) 
(0.015 mg/L) when non-detected values were set to the detection limit for statistical analysis (Table 2-
1). Table 7-10 shows that monitoring data for lead exceeds HHS for ground water as defined in Circular 
DEQ-7 in over 60 percent of all baseline samples. These samples are geographically spread throughout 
the mine, with no significant concentration in any particular area or strata and do not necessarily 
represent an exceedance of the water quality standard, due to constraints of sampling detection limits 
pre-2013. 


 
7.2.2  Alluvial and Colluvium Baseline 
Alluvial ground water resources occur in the Spring Creek valley and beneath the Tongue River 
floodplain. At the Spring Creek Mine, alluvial monitoring wells were installed in the drainages of Spring 
Creek, South Fork Spring Creek, North Fork Spring Creek, Pearson Creek, Squirrel Creek, and Dry Creek. 
All these streams are ephemeral, as evidenced by the alluvial water table being persistently below the 
channel bottom and by surface flows being limited in flow and duration. Drill log descriptions indicate 
that alluvial material is predominantly colluvium in all drainages, with few gravel-bearing layers 
suggesting water-laid deposits. These deposits are typically 10 to 20 feet thick. Seasonal fluctuations in 
water levels are typical in the alluvial groundwater units, rising during snowmelt and periods of high 
rainfall. 


Alluvial wells in the Spring Creek Mine area show a median specific conductance of about 1,500 µS/cm 
(Table 7-9). Figure 7-16 indicates that most alluvial wells fall within Class II (1,000–2,500 µS/cm), with a 
smaller group in Class III (greater than 2,500 µS/cm), as defined in ARM 17.30.1006. The higher-
conductance wells are mainly located in the South Fork Spring Creek drainage, however, because 
specific conductance varies widely across the region, drawing broad conclusions about alluvial ground 
water classification is limited. The Sodium Adsorption Ratio (SAR)—the ratio of sodium to calcium and 
magnesium—is an important indicator of irrigation suitability, as it reflects how easily water can 
infiltrate soil. Baseline SAR data is limited, but where available within the Spring Creek alluvium, values 
are generally low, indicating good irrigation potential. Total Dissolved Solids (TDS) levels in the alluvium 
range between 700 and 3,200 mg/L, with most drainages below 1,500 mg/L; only the South Fork Spring 
Creek shows higher values (Figure 7-17). Median lead in the alluvium is 0.02 mg/L, higher than the HHS 
for ground water, 0.015 mg/L (Table 7-10); see Section 7.2.1.2.4 for discussion of the constraints that 
apply to pre-2013 lead sampling data. 


 
7.2.2.1 Spring Creek 
Historically, alluvial wells in the upper South Fork Spring Creek had a saturated thickness of 3 to 4 feet, 
although most have since been mined through. Downstream, baseline measurements from wells near 
Pit 1 recorded saturated thicknesses up to 20 feet. After five earthen dikes in the South Fork drainage 
were breached by flooding, water levels in nearby wells dropped by as much as 17 feet, leaving some 
wells dry and others with only one to two feet of water. 


At the northeastern end of the permit area, in the North Fork and mainstem of Spring Creek, the 
alluvium water levels sit roughly 25 feet deep with a similar saturation as the South Fork, but the alluvial 
potentiometric surface follow the surface contours more consistently.  
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Clinker deposits are widespread within the Spring Creek Mine area, particularly where coal seams have 
burned, producing highly transmissive but limited water-table ground water units with limited aerial 
extent. In some locations, the clinker is so permeable that it remains mostly unsaturated (Slagle, Lewis, 
& Lee, 1985). Surface runoff and precipitation infiltrate the clinker, forming localized zones of saturation 
along its irregular base. The upper reaches of all tributaries of Spring Creek overlie clinker. 


Twelve monitoring wells were installed in the Spring Creek alluvium within the Carbone graben, located 
between the Spring Creek and Carbone faults. Many original wells near Pit 4 (in the graben) were 
completed partly in sandy bedrock below the valley fill, which led to overestimation of saturation within 
the alluvium. In 1998, four new wells were installed to the base of the alluvium at the same sites as 
earlier wells completed into bedrock. These new wells remained dry. Most of the Pit 4 alluvial wells have 
historically been dry or recorded only minimal ground water, typically during snowmelt runoff. 


As noted, the South Fork of Spring Creek generally exhibits specific conductance above 2,500 µS/cm 
(Class III), while the North Fork and mainstem fall within 1,000–1,500 µS/cm (Class II) (Table 7-9). 
Alluvial pH values are consistent across the system, averaging between 7.5 and 8.0 (Table 7-9). TDS 
levels in the North Fork and mainstem range from 700 to 1,200 mg/L, while the lower South Fork 
reaches 2,500 to 3,200 mg/L (Table 7-9). SAR data is available for only two wells in the Spring Creek 
alluvium, limiting discussion of overall trends. 


 
7.2.2.2 Pearson Creek 
Wells drilled in Pearson Creek alluvium to evaluate baseline water levels indicated that the valley fill can 
transmit ground water locally but lacks sufficient yield to sustain continuous flow. After snowmelt, 
water levels temporarily rise, creating saturation from a few inches up to 10 feet, but typically decline 
within one to two months (Navajo Transitional Energy Company, LLC and WWC Engineering, 2008). No 
alluvial wells in Pearson Creek have produced enough water for water quality sampling. 


 
7.2.2.3 Squirrel and Dry Creek 
Eleven monitoring wells were added in the Squirrel Creek and Dry Creek alluvium under AM5 in order to 
monitor baseline conditions near the planned haul road. These wells generally show a slightly alkaline 
pH, ranging from 8.0 to 8.45 (Figure 7-15). SAR values in Squirrel Creek typically range from 0 to 1.5 
which is considered low. Dry Creek shows slightly higher values, around 2.5, though limited sampling 
prevents firm conclusions. Specific conductance in the alluvium of these drainages falls well within the 
1,000 and 2,500 µS/cm range which falls within Class II. The TDS in Squirrel and Dry Creek alluvium is 
typically less than 1,500 mg/L. Ground water in the Squirrel and Dry Creeks alluvium is shallow—often 
only a few feet below the surface—with a saturated thickness of 4 to 7 feet. 


 
7.2.3  Clinker Baseline 
Specific conductance in clinker ground water units has a median of about 950 µS/cm (Figure 7-16). This 
value falls within Class I water quality (< 1,000 µS/cm) but ground water occurs only in limited and 
sporadic quantities. Median total dissolved solids (TDS) in the clinker are lower than in other local 
ground water units—750 mg/L compared to 1,450 mg/L (Table 7-16). Even the highest measured TDS in 
the clinker remains below the overall regional median of 1,450 mg/L. The lower TDS may result from the 
sporadic nature of ground water in the ground water unit or from larger pore spaces that reduce water–
rock interaction within the clinker. 
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Clinker ground water occasionally contains arsenic above the human health standard (HHS) of 0.010 
mg/L (Table 7-10). The occurrence of high levels of arsenic is sporadic and appears to have a natural 
source according to Spring Creek’s Phase 2 Arsenic Study (HydroSolutions, Inc., 2015). The study 
discusses the relationship between clinker and dissolved arsenic concentrations at depth. Essentially, 
arsenic is a common impurity in coal and is mostly left behind when the coal is burned.  pH values in 
clinker range narrowly between 6.9 and 8.0 (Table 7-9). Median lead in the ground water unit is 0.02 
mg/L, higher than the HHS for ground water (0.015 mg/L); see Section 7.2.1.2.4 for discussion of the 
constraints that apply to pre-2013 lead sampling data. 


 
7.2.4  Overburden Baseline 
Overburden refers to the bedrock strata overlying the Anderson–Dietz coal seam. These deposits are 
typically thinly-bedded, laterally discontinuous, and fine-grained, consisting mainly of silty sandstone 
and claystone. Localized lenses of fine sandstone may contain perched ground water. The overburden 
extends from the surface to the top of the Anderson-Dietz ground water unit, broken up in some places 
by the alluvium or clinker. The thickness of the overburden ground water unit varies greatly depending 
on its relation to a horst or graben.  


Water quality in the overburden is primarily Class III, with occasional Class II sampling events occurring 
(Figure 7-16). Baseline median SC is 3,265 µS/cm with the 25-75 percent range of samples being 3,035 to 
3,600 µS/cm and the total range of samples falling between 2,350 µS/cm and 9,290 µS/cm (Table 7-9). 
Consequently, the overburden is the most consistently Class III ground water unit in the SCM area. Median 
pH is 7.8, and median TDS is 2,395 mg/L. Excepting several outliers, the vast majority of arsenic samples 
are below the human health standards. Median lead in the ground water unit is 0.02 mg/L, higher than 
the HHS for ground water (0.015 mg/L); see Section 7.2.1.2.4 for discussion of the constraints that apply 
to pre-2013 lead sampling data. 


Following procedures noted in Section 3.2.6 of Field and Laboratory Methods Applicable to Overburden 
and Mine Soils, SCM tested overburden samples for extractable sulfur, which can produce acid when 
exposed to oxygen. This testing is critical for mine permitting because dewatering exposes the 
overburden to air for potentially the first time in thousands of years, possibly generating acid mine 
drainage through the process of pyrite oxidation. Out of 534 samples, 28 were identified as potentially 
acid-generating (PAG). PAG samples had an average Pyr + Org ABP of −30.16 metric tons CaCO₃ 
equivalent per 1,000 tons (t/1,000 t). Non-PAG samples averaged +114.40 t/1,000 t and the median 
baseline alkalinity in the overburden is 582 mg/L. Overall, the overburden has a high neutralizing 
potential that substantially exceeds the quantity of PAG material across the permit area (Dr. Keck, 
2008). 


 
7.2.5  Anderson-Dietz Coal Baseline 
 
West of the permit area, the Anderson–Dietz aquifer occurs under confined conditions; it becomes 
unconfined in the eastern portion where clinker is extensive and within SCM’s Pearson Creek area. 
Baseline water levels indicate that the 80-foot-thick seam was unconfined in the central permit area—
now mined through in Pits 1, 2 and 3, south of the Spring Creek Fault. In contrast, water levels near Pit 4 
show that the ground water unit was confined in the western two-thirds of the Carbone graben before 
mining. 


Baseline specific conductance in the Anderson-Dietz coal seam has a median of 2230 µS/cm (Table 7-9). 
In Figure 7-16 the Anderston-Dietz specific conductance data graphs in a tear drop shape, with most of 
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the region classified as Class II, but with a long tail into Class III. This wide data spread can primarily be 
attributed to geospatial differences, as SC can vary dramatically between two different wells in the same 
ground water unit. Wells in the Anderson-Dietz seam near the southeastern AM6 expansion are 
primarily in Class III.  


TDS in the aquifer has a similar tear drop distribution, with median TDS of 1,600 mg/L and a long tail into 
higher levels, peaking at 9,000 mg/L (Table 7-9, Figure 7-17). Figure 7-13 shows arsenic concentrations 
in excess of the HHS are relatively uncommon in Anderson-Dietz wells (Table 7-10). pH in the Anderson-
Dietz ground water unit generally has a normal distribution that is primarily neutral to alkaline (Figure 7-
15) except for one slightly acidic grouping from well 407W, located on the eastern permit edge near the 
Spring Creek mainstem. Other nearby wells show more alkaline conditions, suggesting acid forming 
compounds in the region are fairly isolated. Median lead in the ground water unit is 0.02 mg/L, higher 
than the HHS for ground water (0.015 mg/L); see Section 7.2.1.2.4 for discussion of the constraints that 
apply to pre-2013 lead sampling data. 


 
7.2.6  Interburden Baseline 
Interburden refers to strata between the Anderson-Dietz coal and the Canyon coal. Relatively few 
monitoring wells have been completed in the interburden, as sufficient permeability for ground water 
movement is relatively rare. Where permeable materials can be found in the interburden, it is a 
potential source of relatively high salinity water. 


Baseline specific conductance in interburden samples is relatively high, with a median of 2,670 µS/cm 
and almost the entirety of the ground water unit being classified as Class III (Table 7-9, Figure 7-16). 
Chloride and fluoride are relatively high, while sulfate concentrations are comparatively low. Arsenic 
concentrations are normally distributed along the logarithmic scale and primarily below HHS (Figure 7-
13). Median pH is 8.0, and median TDS is 1,850 mg/L (Table 7-9). Median lead in the ground water unit 
is 0.02 mg/L, higher than the HHS for ground water (0.015 mg/L); see Section 7.2.1.2.4 for discussion of 
the constraints that apply to pre-2013 lead sampling data. 
 
7.2.7  Canyon Coal Baseline 
The Canyon Coal aquifer lies 100 to 150 feet below the Anderson-Dietz coal seam and was confined 
throughout the Spring Creek area prior to coalbed methane development. Pressure head in the Canyon 
seam is variable, but prior to gas production the water level was locally as much as 300 feet above the 
top of the unit. Gassy conditions in the Canyon Coal seam occasionally make it difficult to monitor and 
take accurate water level measurements. 


Water quality ranges from Class II to Class III, with a median SC around 3,990 µS/cm (Table 7-9, Figure 7-
16). Canyon Coal has the highest baseline pH measurements, with the highest recorded sample being 10.5 and 
the upper quartile measurement being 8.2 (Table 7-9). Figure 7-15 shows this distribution, with the 
majority of samples being in the 7 to 8.5 pH range, but a distinct subset of samples testing higher. These 
higher pH values primarily come from one well, CBM02-3CC, west of the permit area in the Upper Spring 
Creek drainage. Excluding this well from the data would bring the Canyon Coal aquifer roughly in line 
with the others. The large majority of arsenic samples are below the human health standards (Table 7-
10). TDS values range widely—from 770 mg/L to 9,680 mg/L—with a median of 1,370 mg/L (Table 7-9), 
the largest range of any aquifer in the permit area. Fluoride concentrations are also variable. A single 
anomalous measurement of 15 mg/L was obtained from well 406W; however, this value is not 
representative of the aquifer as a whole. More significant are the consistently elevated fluoride 
concentrations at well CN-7, located near a mapped fault within the central permit area. Median 
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fluoride at CN-7 is 4.43 mg/L, exceeding both the primary drinking water standard and the median 
concentration for the mine area by nearly fivefold. This pattern suggests localized geochemical 
enrichment. Median lead in the aquifer is 0.02 mg/L, higher than the HHS for ground water, 0.015 mg/L; 
see Section 7.2.1.2.4 for discussion of the constraints that apply to pre-2013 lead sampling data. 


 
7.2.8  Underburden Baseline 
The underburden refers to the water-bearing sandstone strata beneath the Canyon Coal. Only two wells 
have long-term monitoring data for the underburden, so available data is limited. Ground water in the 
unit typically has a low specific conductance, with a median of 1,955 µS/cm and a range entirely within 
Class II (Table 7-9). Arsenic is typically below HHS (Figure 7-13), and pH and TDS have medians of 7.8 and 
1,375 mg/L respectively (Table 7-9). Median lead in the ground water unit is 0.02 mg/L, higher than the 
HHS for ground water (0.015 mg/L); see Section 7.2.1.2.4 for discussion of the constraints that apply to 
pre-2013 lead sampling data. 
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8.0 WATER RESOURCE USES 


Current and historic ground water uses in the Decker/Spring Creek area include domestic, livestock, and 
water supply for the mine. Surface water users (surface water rights) are shown in Table 8-1 and Figure 
8-1, and ground water users (wells and ground water rights) are shown in Table 8-2 and Figure 8-2. 


As shown in Table 8-1, surface water rights in the around the Tongue River Reservoir are dominated by a 
few users. NTEC owns many of the water rights within and adjacent to the Spring Creek and Decker 
mines (Table 8-1, Figure 8-1). The majority of the other water rights are government owned. 
Government water right owners include the Montana State Board of Land Commissioners, the Montana 
State Department of Fish, Wildlife, and Parks, the Montana Department of Natural Resources, and the 
U.S. Bureau of Land Management. 


As shown in Table 8-2, most wells and springs in the CIA are used for stockwater. Wells with available 
completion records are primarily completed in the underburden or Canyon Coal ground water units, 
while springs are primarily sourced from the overburden or alluvium. Table 8-2 shows that NTEC LLC 
owns many of the wells and the rights to springs in the CIA. 


The mine operator must replace the water supply of “any owner of interest in real property who obtains 
all or part of his supply of water for domestic, agricultural, industrial, or other legitimate use” from a 
surface or underground source contaminated, diminished, or interrupted from strip or underground 
mining (ARM 17.24.648). 


 


8.1  PUBLIC WATER SUPPLY 
There are no municipal water rights within the CIA. One NTEC-owned ground water right (42B 
30050786) within the CIA that is classified as “domestic” but operates under NTEC’s potable water 
system MT0003952, which primarily supplies water to the restrooms and is sourced from an 
underburden well near the mine entrance.  


 


8.2  PRIVATE WATER SUPPLY/DRINKING 
Domestic use is indicated in GWIC and DNRC records for thirteen wells within the ground water CIA. 
There is also one surface water right on the Tongue River Reservoir for domestic use, which is not within 
the LOM disturbance boundary of the Spring Creek or Decker mines. Homes and ranches are sparse near 
the mine permit areas. Based on available completion depths, most wells utilize overburden, Anderson-
Dietz or Canyon coal seams, or underburden, but over half of the wells do not have well logs for 
determining depth or stratigraphic unit of well completion. Several of the domestic wells supply 
incidental drinking and sanitary water for mine or shop facilities. 


 


8.3  CULINARY AND FOOD PROCESSING 
There are no known culinary or food processing uses in the CIA. Any culinary or food processing use 
would likely be required to be permitted as a public water supply. 
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8.4  INDUSTRIAL AND COMMERCIAL 
Numerous coal seam ground water units lie beneath the seams mined and monitored by the mines. 
Some of these deeper units were used for mine water supply at Spring Creek Mine during early mining, 
but the wells have been abandoned as water production waned. A well in the northwest part of the 
Decker Mine has historically provided some production water for Spring Creek Mine. During the 2000s, 
the Spring Creek and Decker mines used ground water from CBM production to satisfy most operational 
needs. With the decrease in CBM production, the mines have been transitioning to alternate water 
sources. In 2013, Spring Creek Mine drilled a production well between the West Decker Mine and the 
Tongue River Reservoir that pumps from the clinker and D2 ground water units, and the mine also has a 
current permit to pump from the reservoir (Tables 8-1 and 8-2). NTEC currently owns two wells (water 
right 42B 73793-00) for the industrial purpose of pollution abatement (dust suppression) and four 
ground water rights for industrial purposes that are sourced from mine pit dewatering. Decker Coal 
Company currently owns four ground water rights on the West Decker Mine for purposes of pollution 
abatement, commercial, or industrial purposes associated with mine operations (Tables 8-1 and 8-2). 


 


8.5  LIVESTOCK 
Livestock watering is historically the dominant water use in the CIA, and surface water, springs, and 
ground water wells in the CIA area are used for livestock watering. Water quality in surface water, 
springs, and shallow wells is variable and may change seasonally with the availability and use of the 
water source. Deeper wells provide a more consistent and reliable water source. 


Livestock is listed as the use on 18 of the surface water rights within the CIA in the DNRC database (Table 
8-1 and Figure 8-1). Livestock use of surface water is typically directly from the source or at a dam 
constructed across the channel. Only one surface water right is located within the proposed life of mine 
disturbance for AM6: water right 42B 183675 00 owned by NTEC. This water right is an instream stock 
dam on South Fork Pearson Creek.  


Forty-seven wells that lie within the ground water CIA are identified for stockwater use in the GWIC and 
DNRC databases (Table 8-2 and Figure 8-2). The completion depths listed for stockwater wells indicate 
that ground water resources used for supply include overburden, Anderson-Dietz coal, Canyon coal, and 
upper and deeper underburden ground water. There are also thirteen ground water rights listed for 
stockwater use at springs in the ground water CIA. These springs are likely sourced from overburden, 
clinker, or alluvial ground water units. 


 


8.6  IRRIGATION 
Two wells include the purpose of irrigation as well as lawn and garden. These wells are also cross-listed 
as domestic and stock use wells and are likely used to irrigate lawns or pastures. No crops, besides dry 
land hay, are known to be grown in the CIA. 


 


8.7  AQUATIC AND WILDLIFE HABITAT AND WILDLIFE DRINKING WATER 
All surface water serves as a source of water to wildlife in the area. Surface water rights including dams 
for stock use are also utilized by wildlife. Temporary sediment ponds holding water on the mine site are 
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also a water resource for wildlife. The Bureau of Land Management owns two water rights listed for 
wildlife use, specified as dams on Pearson Creek and South Fork Spring Creek.  


The main aquatic habitat in the region is the Tongue River and the Tongue River Reservoir. The Tongue 
River is habitat for mainly warm water fish, and largemouth bass, smallmouth bass, walleye, white 
crappie, black crappie, northern pike, yellow perch, rock bass, pumpkinseed, and spottail shiner have 
been stocked or introduced to the reservoir (Montana Fish, Wildlife & Parks (FWP), 2013). Upstream of 
the reservoir to the state line the river contains fish such as sauger, channel catfish, smallmouth bass, 
and walleye. Sauger is listed as a species of concern by the Montana Natural Heritage Program 
(McMahon & Gardner, 2001). Below the reservoir is a segment of stream that is habitat to coldwater 
fish due to releases from the reservoir where brown trout and rainbow trout have been stocked. The 
segment of the river between the reservoir and the Yellowstone River is also populated by shovelnose 
sturgeon in addition to the assemblage found upstream of the reservoir. The shovelnose sturgeon is 
currently only found at the mouth of the Tongue River, but the species may repopulate more sections of 
the river upstream with changes in long term management plans. Montana Fish, Wildlife, and Parks 
owns 3 surface water rights in the CIA to maintain instream flows for fisheries (Table 8-1). The water 
rights are located on the Tongue River or unnamed tributaries of the Tongue River (Figure 8-1).  
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9.0 HYDROLOGIC IMPACT & MATERIAL DAMAGE ASSESSMENT 


As required by ARM 17.24.314(5), DEQ must provide an assessment of the cumulative hydrologic 
impacts of the proposed operation and all previous, existing, and anticipated mining upon surface and 
ground water systems in the cumulative impact area. The assessment must be sufficient to determine if 
the proposed operation of the AM6 mining operation has been designed to prevent material damage to 
the hydrologic balance outside the permit area. In other words, the analysis must be sufficient for DEQ 
to determine whether the proposed AM6 mining operation will cause degradation or reduction of the 
quality or quantity of water outside the permit area in a manner or to an extent that land uses or 
beneficial uses of water outside the permit area are adversely affected, water quality standards outside 
the permit area are violated, or water rights outside the permit area are impacted (MCA Section 82-4-
203(32)). This process considers the measures to be taken during and after mining to minimize impacts 
to the hydrologic balance and evaluates hydrologic monitoring data with respect to these measures to 
determine whether impacts to the hydrologic balance have been minimized and material damage 
prevented. In making this determination, DEQ applies the material damage criteria outlined in Section 
2.0. 
 


9.1   MINIMIZATION OF IMPACTS AND PREVENTION OF MATERIAL DAMAGE 
 
MSUMRA requires permit holders to employ measures to minimize disturbance to the hydrologic 
balance on and off the mine plan area and to prevent material damage to the hydrologic balance 
outside the permit area. Material damage is defined in Section 2.0. Among these measures are 
requirements and performance standards given for a variety of processes and activities. These include 
requirements and standards for drainage control, pond design and maintenance, sediment control, road 
design and maintenance, reclamation, permitted discharges to surface water, and protection of 
undisturbed drainages. 
 
Specific provisions for protection of and minimization of impacts to ground water include requirement 
for prevention or control of harmful mine drainage into ground water (ARM 17.24.643), restoration of 
the approximate recharge capacity (ARM 17.24.644), selective placement of acid and toxic forming 
materials in mine backfill to prevent leaching (ARM 17.24.501, 17.24.643), and permanent sealing of 
drilled holes (ARM 17.24.632). 
 
In addition, adherence to Best Technology Currently Available (BTCA) and Best Management Practices 
(BMPs) in the design and implementation of facilities, equipment, devices, systems, methods, and 
techniques is required for the minimization of hydrologic disturbance. These requirements and 
performance standards established in ARM 17.24 subchapter 5 through subchapter 12 are incorporated 
into mine operation and reclamation plans. 
 


9.2   MINING IMPACTS 
Impacts to the hydrologic system are expected as a result of mining. Ground water and surface water 
will experience both short term and long-term impacts that include diminishment of surface water flow 
due to sediment ponds placed below mine disturbance, flood control reservoirs upstream of the mine, 
drawdown of ground water levels or declines in pressure head, and changes in water quality in both 
surface water and ground water. However, as required pursuant to ARM 17.24.314, Spring Creek Mine 
has proposed a Plan for Protection of the Hydrologic Balance, which is designed to minimize impacts to 
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the hydrologic balance both inside and outside the permit area, and a plan to prevent impacts from the 
proposed mining operations from resulting in material damage outside the permit area. The anticipated 
impacts to surface and ground water systems on and off the mine plan area are discussed in detail 
below. 
 
9.2.1  Historic, Pre-law Mining at West Decker 
Prelaw mining prior to 1978 in the West Decker Mine Pit 11 is only required to meet pre-1978 
reclamation standards. A total of 557.9 acres were mined in Pit 11 prior to 1978. Since Pit 11 is within 
the West Decker permit and surrounded by more recent pits, impacts from pre-law mining are 
monitored by West Decker’s ground water and surface water monitoring network. 
 
9.2.2  Wyoming Coal Mine Impacts 
Because of their distance from the Spring Creek Mine, current and predicted future ground water 
drawdown at the Big Horn Mine, Youngs Creek / Ash Creek Mine, and Brook Mine do not interact with 
the anticipated drawdown at the Spring Creek Mine. The only location for potential interaction of 
impacts between the Wyoming mines and the Spring Creek Mine is at the Tongue River Reservoir. The 
two most likely potential sources for water contributions from Wyoming mines are surface water 
discharges from the mine disturbance and ground water discharge from spoils directly or indirectly into 
the Tongue River alluvium. 


For all three of these mines, given the disparity in discharge between the Tongue River and the spoils 
discharge, Thompson and Van Voast (Van Voast & Thompson, 1982) predicted that any increased TDS 
in the Tongue River would be immeasurable, given the high dilution potential of the Tongue River. This 
dilution potential was demonstrated in Clark and Mason (Clark & Mason, 2007) where no changes in 
water quality at the Tongue River Stateline Gage were seen outside of normal flow adjustments 
despite recent extensive CBM development and associated saline discharge in the upper Tongue River 
watershed. 


The closest Wyoming coal mine to the Tongue River Reservoir is the Youngs Creek Mine, formerly 
known as the Ash Creek Mine. The Youngs Creek CHIA predicted that during mining, runoff in the 
Tongue River would be reduced by 0.05%, a small change that would not be discernable from seasonal 
variability (WDEQ, 2011). The Youngs Creek CHIA predicted that water quality and quantity impacts 
from the Youngs Creek Mine would not be measurable at the Tongue River Reservoir due to the 
distance from the Youngs Creek Mine to the Tongue River Reservoir, the diluting effects of runoff from 
the contributing watershed, and the small size of the Youngs Creek Mine’s impacts with respect to the 
size of the receiving Tongue River watershed (WDEQ, 2011). Since the impacts from the Youngs Creek 
Mine are not predicted to be measurable at the Tongue River Reservoir, there are no cumulative 
impacts from the proposed AM6 mining at the Youngs Creek Mine. 


Impacts from the Big Horn Mine are discussed extensively in the mine’s Ground Water Restoration 
Demonstration (Big Horn Coal Company, 2002) and in Wyoming DEQ’s Youngs Creek Mine CHIA (WDEQ, 
2011). Mining affected the Tongue River alluvium as well as the alluvium of tributaries to the Tongue 
River. The mined coal seam sub-cropped under the Tongue River and provided ground water to the river. 
After mining reclamation, the spoils replaced the coal as the local contributing ground water unit to the 
river. 
 
Water levels in the pits closest to the Tongue River quickly recovered, and spoils were flushed of 
minerals due to the inflow of alluvial ground water and streamflow from the Tongue River and Goose 
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Creek. Water quality in the Tongue River alluvium (Big Horn Coal Company, 2002) and the Tongue River 
itself (WDEQ, 2011) downstream of the mine have not shown any influence from mining. Because 
water quality and quantity immediately downstream of the Big Horn Mine did not show impacts from 
mining, this mine has not had an impact on water quality at the Tongue River Reservoir. There are no 
cumulative impacts from the proposed AM6 mining at the Big Horn Mine. 


The Wyoming Department of Environmental Quality released a CHIA for the Brook Mine in July 2020 
(Wyoming Department of Environmental Quality, 2020). The Brook Mine’s application indicates the 
mine would disturb portions of Goose Creek, Hidden Water Creek, and Slater Creek. The Brook Mine 
CHIA concludes that the Brook Mine’s hydrologic impacts will not measurably interact with any other 
mine’s impacts, that there will be no measurable impact to the Tongue River, and that no material 
damage from the proposed mining operations would occur (Wyoming Department of Environmental 
Quality, 2020). During mining, any discharges from Brook Mine would comply with any water quality 
limits as required by the Wyoming Pollution Discharge Elimination System. There are no cumulative 
impacts from the proposed AM6 mining at the Youngs Creek Mine. 


 
9.2.3  Alluvial Valley Floors 
“Alluvial valley floor” (AVF) “means the unconsolidated stream-laid deposits holding streams where 
water availability is sufficient for subirrigation or flood irrigation agricultural activities” (82-4-203(3)(a), 
MCA). “The term does not include upland areas that are generally overlain by a thin veneer of colluvial 
deposits composed chiefly of debris from sheet erosion and deposits by unconcentrated runoff or slope 
wash, together with talus, other mass movement accumulation, and windblown deposits” (82-4- 
203(3)(b), MCA). 


DEQ may not approve an application for a mining permit or major revision unless the application 
affirmatively demonstrates that the proposed operation of the mine would not: 


“(i)interrupt, discontinue, or preclude farming on alluvial valley floors that are irrigated 
or naturally subirrigated, excluding undeveloped rangelands that are not significant to 
farming on alluvial valley floors and excluding land about which the department finds 
that if any farming will be interrupted, discontinued, or precluded, it is of such small 
acreage as to be of negligible impact on the farm's agricultural production; or 


“(ii)materially damage the quantity or quality of water in surface water or underground 
water systems that supply the valley floors described in subsection (3)(b)(i)” 


82-4-227(3)(b)(i)-(ii), MCA. 


According to ARM 17.24.325(2)(a): 


“Permit applicants who propose to conduct coal mining and reclamation operations within 
a valley holding a stream or in a location where the proposed permit area or adjacent area 
includes any stream in the arid or semi-arid region of Montana, may request the 
department to make an alluvial valley floor determination with respect to that valley floor, 
as an initial step in the permit application process. The applicant shall demonstrate, and 
the department shall determine, based on available data, or field studies submitted by the 
applicant, or a combination thereof, the presence or absence of an alluvial valley floor. 
Studies must include sufficiently detailed geologic, hydrologic, land use, soils, and 
vegetation data and data analyses to demonstrate the presence or absence of an alluvial 
valley floor in the area.” 
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To make an AVF determination, DEQ must make a finding regarding the existence or absence of an AVF 
within or adjacent to the proposed mine permit area in accordance with ARM 17.24.325. An alluvial 
valley floor must satisfy both geologic criteria and hydrologic criteria which together provide sufficient 
water to sustain agricultural activities. See In re Permanent Surface Mining Regulation Litigation, 1980 
U.S. Dist. LEXIS 17722, at *70-71 (Dist. D.C. 1980). Thus, the key to the existence of an AVF is the 
presence of both geomorphic characteristics and water availability which together support agricultural 
activities. Unless both sets of criteria are met, an AVF does not exist. 


The Decker mines on either side of the Tongue River commenced before MSUMRA and the rules 
governing AVFs, so no AVF determination was done for the Tongue River. Furthermore, the Tongue 
River Reservoir inundates any alluvial floodplain potentially available for agriculture in the vicinity of the 
mines. 


The proposed mining at the Spring Creek Mine and current operations at the Spring Creek and West 
Decker mines contain several drainages where AVF determinations have been made (Table 9-1). In 1979 
the Department of State Lands (DSL), the predecessor to DEQ, determined that neither Spring Creek nor 
Pearson Creek qualify as alluvial valley floors due to insufficient water for subirrigated or flood irrigated 
agricultural activities within the permit boundary of the West Decker Mine (Montana Department of 
State Lands, 1979). Similarly, in 1980, DSL determined that Spring Creek, within the Spring Creek Mine 
permit boundary, was also not an AVF (Montana Department of State Lands, 1980). The DSL also 
determined that a portion of South Fork Spring Creek was an alluvial valley floor based on flood 
irrigability and subirrigation (Montana Department of State Lands, 1981). However, this AVF was 
deemed insignificant to agriculture. Subsequently, in 1988, NTEC requested a reevaluation of the 1981 
AVF decision for South Fork Spring Creek using updated geomorphic and hydrologic information. In 
1988, DSL determined that the 1981 insignificant AVF determination for South Fork Spring Creek was 
still appropriate (Montana Department of State Lands, 1989). 


Since then, twenty years of monitoring data indicate that the alluvium of South Fork Spring Creek was 
not providing the hydrologic function originally attributed to it. Impoundment structures in the South 
Fork Spring Creek drainage and a series of wet years in the 1970’s contributed substantially to saturation 
levels in the alluvium during the baseline study and early years of monitoring at the mine. The artificially 
high-water levels led to the original interpretation that more water was available in the valley fill than 
actually existed under average conditions. Once the impoundment dams were breached and 
precipitation returned to a more normal annual average, water levels in alluvial monitoring wells 
dropped approximately 17 feet. Also, early alluvial well tests in South Fork Spring Creek were later 
shown to be flawed, as the sampled alluvial wells were actually completed into underlying sandstone. 
This sandstone yielded more water than reasonably expected from the poorly sorted, relatively 
impermeable valley fill material. Studies of South Fork Spring Creek that examined the feasibility of 
installing dewatering wells into the valley fill upstream of Pit 1 concluded that the hydraulic conductivity 
in South Fork Spring Creek colluvium/valley fill material was much lower than previously assumed, 
measuring 6.7 ft/d or less compared to the earlier pump test which yielded a conductivity of 133.7 ft/d. 
(Western Water Consultants, 1997). This updated information indicates that the South Fork Spring Creek 
is unlikely to be an AVF; however, no revised determination has been made. 


During the Carbone Amendment at Spring Creek Mine, which expanded mining into Spring Creek and 
North Fork Spring Creek drainages, DEQ determined that Spring Creek and North Fork Spring Creek 
within the Spring Creek Mine permit boundary were not AVFs based on lack of flood irrigation or 
subirrigation (Montana Department of Environmental Quality, 2001). In 2008, NTEC submitted an AVF 
study for the Pearson Creek Amendment Area. This study found a lack of sufficient subirrigation to 
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benefit or enhance agriculture and flood irrigation was either non-existent or supply is not dependable 
enough (WWC Engineering, 2008). 


In conclusion, historical AVF determinations and current monitoring data indicate the absence of AVFs in 
the Spring Creek Mine area. The hydrologic consequences of current mining and proposed mining 
operation AM6 through the drainages of Spring Creek, South Fork Spring Creek, Pearson Creek, and 
South Fork Pearson Creek will be a temporary disruption of ephemeral surface flow. The postmine 
reclamation plan, including channel reconstruction, has been designed to restore the surface flow 
patterns similar to premine conditions in these drainages. 


 
9.2.4  Mine Surface Facilities 
The surface facilities at the Spring Creek Mine are located in the northeast portion of the permit area 
(Figure 9-1). The main facilities area lies within the Spring Creek drainage and includes coal processing, 
storage and loading facilities, unpaved roads, the rail loop, equipment fueling and storage areas, shops, 
and the mine offices. Additional peripheral infrastructure and facilities such as unpaved roads, 
boreholes, soil stockpiles, power lines, and other improvements are located throughout the permit area 
to serve and support mine operations. 


Within the mine disturbance area, Spring Creek Mine uses a network of ditches and detention ponds to 
convey and treat mine water and stormwater runoff. Mine water and stormwater from disturbed areas 
are detained within ponds, allowing suspended solids to settle out before discharge to ephemeral 
drainages, Spring Creek, South Fork Spring Creek, and Pearson Creek, in accordance with MPDES Permit 
MT0024619. Solids retained in the ponds are removed to maintain sediment volume in the pond below 
60 percent of the as-built storage volume. Sediments removed from settling ponds are incorporated into 
spoil and eventually into reclamation. 


 
9.2.4.1 Surface Facilities Impacts to Ground Water and Surface Water 
Effects to the quantity and quality of surface water from mining operations at the existing facilities area 
(Figure 9-1) are expected to be temporary and limited to inside the permit boundary. The proposed 
revision AM6 does not expand the main facilities area, but will include some additional peripheral 
infrastructure, such as roads, sediment control structures and soil stockpiles (see Figure 3-2), to support 
mine operations in the Pearson Creek drainage, including South Fork Pearson Creek. Flow through 
disturbed areas is ephemeral, occurring only in response to precipitation, and is managed through 
sedimentation ponds and regulated under DEQ's MPDES permitting section. 


During the life of the mining operation, ditches and culverts are employed to handle surface runoff 
within and around the mine facilities area. All ditches and culverts are routinely inspected to ensure that 
accelerated erosion is not occurring at the outfalls. At the Spring Creek and Decker mines, all water 
within the mine facilities areas are captured and treated by sediment ponds or otherwise internally 
managed and prevented from flowing untreated off of the mine site. No long term or permanent water 
quality impacts are anticipated due to the placement of these structures because ditches and culverts 
will be removed during mine reclamation. Ponds are used to retain stormwater runoff from events 
equivalent to or less than the 10-year, 24-hour precipitation event. Ponds are anticipated to alter the 
duration, volume, timing, and frequency of stormwater runoff through Spring Creek and Pearson Creek 
downstream of the mine area. This attenuation of runoff will affect the delivery of flow from Spring 
Creek and Pearson Creek to the Tongue River Reservoir.  
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There is one surface water right on the South Fork Pearson Creek that could be affected by the 
attenuation of runoff from the proposed AM6: water right 42B 183675 00 (Figure 8-1, Map ID #10, Table 
8-1). This water right is a stock water right owned by NTEC within the proposed AM6 permit area which 
may have its quantity reduced as a result of a sediment control ditch along its north edge. Any 
reductions in water quantity could be requested to be replaced as stated in ARM 17.24.648. This water 
right is owned by NTEC; therefore, potential impacts would not harm other users.  


All other water rights are located downstream of existing approved flood control reservoirs or sediment 
control, in which the only change with AM6 will be the additional duration of these controls by at least 
another year. This additional duration is not anticipated to affect other downstream water right users as 
no negative effects have been identified previously, and the water rights are located within permit 
boundaries which are protected by replacement through ARM 17.24.648. 


Water rights outside of permit areas are primarily located on perennial reaches of the Tongue River or 
Tongue River Reservoir. Diminution or withholding of streamflow from ephemeral flow events in Spring 
Creek and Pearson Creek will not impact Tongue River water users. No decrease in flow in the Tongue 
River attributed to mining has occurred from current mining operations (discussed further in Section 
9.2.6.3 and 9.2.6.4). The proposed AM6 operations will only disturb drainages impounded by current 
mining operations; therefore, impacts to users on the Tongue River from AM6 are not anticipated. 
 
Outside the main facilities area, land disturbance from peripheral support facilities at the existing and 
proposed mining area have the potential for hydrologic impacts, and may include geomorphic alteration 
of channels, increases in sediment loading to drainages, and alteration of stream hydrographs. 


Peripheral facilities are located within the permit boundary, and surface water impacts to ephemeral 
streams resulting from surface disturbance are assessed through adherence to established and 
approved design criteria, as listed in MSUMRA, for the installation and maintenance of roads, culverts, 
and other surface structures, and through the proper placement and usage of BMPs designed to 
minimize surface impacts to watercourses. Surface water control and treatment plans have been 
designed to protect the hydrologic balance within the permit area and adjacent areas in accordance 
with ARM 17.24.314(2)(a)-(b) and 17.24.631 through 17.24.652. A detailed discussion of practices 
employed to comply with these requirements is provided in the Spring Creek Mine’s permit application 
(SMP C1979012, Section 314, Plan for Protection of the Hydrologic Balance, Appendix K). 


The Spring Creek Mine applies a magnesium chloride solution on haul roads twice a year for dust 
suppression purposes (Navajo Transitional Energy Company, LLC, 2026). These salts are ultimately 
stripped from the haul roads over time through dust suspension and deposition on the surrounding 
landscape, and through precipitation runoff into sediment control ponds and ground infiltration. There 
are no Circular DEQ-7 water quality standards for chloride. The EPA secondary maximum contaminant 
level for chloride is a non-enforceable aesthetic guideline where water concentrations above 250 mg/L 
chloride may exhibit bad taste. For irrigation purposes, studies have found most plants are tolerant of of 
chloride concentrations below 100 mg/L  (PennState Extension, 2026). An additional study of 
agricultural yields has found the maximum chloride concentration in irrigation water to be 700 mg/L 
without a loss in yield of alfalfa (Table 2-5).  
 
Concentrations of chloride in shallow ground water units (alluvium and overburden) across the permit 
area have baseline median values of 7 mg/L and 9.95 mg/L, and a mining influenced samples have a 
value of 10 mg/L and 9 mg/L, respectively (Table 7-9 and Table 9-11). The longest continuously sampled 
alluvial well (79100WAP from 1979-2009) and overburden well (79100WOB 1982-2009) are located 
within the permit area downstream of a haul road in South Fork Spring Creek. Chloride concentrations in 
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both wells show a stable non-increasing trend of chloride concentrations typically ranging from 8 mg/L 
to 15 mg/L in the alluvial well and 7 mg/L to 11 mg/L in the overburden well. Surface water median 
chloride concentrations for baseline samples collected along ephemeral drainages of Spring Creek, 
South Fork Spring Creek, and Pearson Creek range from 2.1 mg/L to 7 mg/L, whereas mining influenced 
samples range from 1.7 mg/L to 5 mg/L (Table 9-3). Chloride concentrations in shallow ground water 
units and surface waters in the permit area suggest the use of magnesium chloride dust suppression is 
not elevating chloride concentrations in surface waters or the shallow ground water system in the 
permit area and therefore the mine’s dust suppression practices are designed to minimize impacts to 
the hydrologic balance inside the permit area and to prevent material damage to the hydrologic balance 
outside of the permit area. 
 
Adherence to the surface water control plan is evaluated through monthly inspections by DEQ staff. 
Where impacts or the potential for impacts is observed, DEQ assesses the issue and directs the operator 
to comply with permit conditions as stated in the approved control and treatment plan. There is no 
evidence that surface disturbance has impacted surface water resources off the permit area.  
Accordingly, DEQ does not anticipate that surface water runoff from existing and proposed surface 
facilities will impact surface or ground water systems outside the permit area. Thus, the proposed 
amendment AM6 is designed to minimize impacts to the hydrologic balance inside the permit boundary 
and designed to prevent material damage outside the permit boundary from operation of the existing 
facilities area and additional peripheral infrastructure. 
 
9.2.5  MPDES Discharges 
During mining, any discharges to state surface waters of any pit water or stormwater from active mining 
areas are regulated under MPDES permit MT0024619. NTEC only discharges to tributaries to the Tongue 
River. No new sediment ponds with corresponding MPDES discharge points will be required during 
proposed mining under AM6. However, a future sediment control pond and associated MPDES outfall 
will be necessary in an unnamed ephemeral tributary of Pearson Creek during reclamation after Pit 7 is 
reclaimed; this revision to Spring Creek Mine’s MPDES permit will be required prior to pond 
construction. MPDES discharges from the Spring Creek Mine are not expected to increase as a result of 
proposed mining in AM6 due to the limited quantity of ground water that is expected to be intercepted. 
All historical MPDES discharges have met effluent limitations. 


Each MPDES-permitted outfall is associated with a sediment pond designed to contain the runoff from a 
10-year, 24-hour rainfall event. Table 9-2 provides a description of the discharge point for each 
permitted active outfall at the Spring Creek and Decker mines. Inflow to sediment ponds consists mainly 
of stormwater runoff from the disturbed zones within the facilities area. At the Spring Creek Mine, 
sediment ponds are rarely discharged to retain pond storage capacity once the required retention time 
has been met, so that the discharge will comply with applicable MPDES requirements. Conversely, at the 
West and East Decker mines there are MPDES discharge points that historically, routinely, or 
continuously discharged because ground water flows from the Tongue River Reservoir into the active 
mine area. West Decker stopped continuous discharging in 2017 and has since allowed the mine pits to 
fill with ground water. 


Precipitation events in excess of the required design capacity of a pond may cause discharges from 
ponds. Discharges from precipitation events exceeding pond design capacity are routed through 
spillways designed to allow discharge of stormwater without causing pond embankment erosion. 
MPDES permit limits are related to discharge-causing events, with less stringent requirements applying 
during 10-year, 24-hour rainfall events or larger because lower ambient water quality conditions are 
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associated with large runoff events. The Spring Creek Mine’s outfall 002 is the primary outfall controlling 
release of facility produced water, which discharges commingled coal plant wash-down water and 
stormwater runoff into an unnamed ephemeral tributary of Spring Creek. Generally, stored pit or storm 
water at the Spring Creek Mine is used for dust control. 
 
Due to the low precipitation in the area, pond discharges are infrequent. Since 1997 there have been 
three discharge events, occurring in 2005 and 2014. The May 11, 2005, event discharged 20,000 gallons 
(0.03 cfs) out of Outfall 002 and lasted for less than 24 hours. Total iron, pH, and settleable solids were 
within allowable limits. Outfall 002 is located inside the permit boundary (Figure 6-1). In February and 
March of 2014, Outfall 001 discharged at a flow rate from 0.07 to 1.4 million gallons per day (0.11 to 2.1 
cfs). The discharge was caused by leaky wooden stop logs in the Outfall 001 sediment pond spillway and 
snowmelt runoff. Settleable solids, pH, and oil and grease were within allowable limits. As the discharge 
was due to a snowmelt runoff event, Total Suspended Solids (TSS) and iron (total) numeric effluent 
limits did not apply per MPDES permit requirements. Outfall 001 is located in a tributary to Spring Creek, 
inside the Spring Creek Mine permit boundary (Figure 6-1). 


The East and West Decker mines have discharged into the Tongue River Reservoir a mixture of ground 
water and runoff water because of the large volume of ground water flowing into the mine pit areas. 
Since 2017 West Decker has discontinued discharging into the reservoir because there are no active 
mining operations that require mine pit pumping. While the TSS concentration of the discharge is 
generally low, the TDS and SAR of the discharge are significantly higher than background concentrations 
in the reservoir. However, available dilution in the Tongue River Reservoir is sufficient that TDS and SAR 
concentrations are similar upstream and downstream of mining, see Section 9.2.6.4 for further analysis. 


The proposed mining at AM6 is not expected to create any additional planned discharges from the 
Spring Creek Mine, and it will not influence the Decker Coal MPDES discharges. Due to flood control 
reservoirs for the West Decker Mine on the Spring Creek and Pearson Creek drainages, discharges from 
AM6 during a majority of the life of the mine plan will be prevented from reaching the Tongue River 
Reservoir. With the ephemeral drainages blocked by West Decker, surface water from the drainages 
impacted by AM6 will not cause a change the Tongue River and there will be no co-mingling with mining 
impacts from any of the mines adjacent to or upstream from the Tongue River Reservoir. Therefore, 
AM6, by continuing operation under an approved MPDES permit, is designed to minimize impacts to the 
hydrologic balance and to prevent material damage from operation of the existing facilities area and 
additional peripheral infrastructure proposed under AM6. 


 
9.2.6  Impacts to Surface Water 
 
9.2.6.1 Wetlands 
SCM completed an Aquatic Resources Inventory in the proposed expanded AM6 permit areas in 2024. 
Six sites located in South Fork Pearson Creek, an unnamed tributary of South Fork Pearson Creek, and 
Pearson Creek were classified as wetlands in the report (BKS Environmental Associates, Inc., 2024). 
These wetlands are adjacent to or abutting ephemeral tributaries. Since these sites are all located 
upstream of ephemeral tributaries evaluated in the past and determined to be non-jurisdictional by the 
United States Army Corps of Engineers (USACE), the report concluded that these wetland sites are 
unlikely to meet the definition of jurisdictional waters of the U.S. as defined in 33 CFR § 328.3. Non-
jurisdictional waters are not subject to USACE regulatory authority and no permit to section 404 of the 
Clean Water Act would be required. The aquatic resources identified within the currently approved SCM 
permit area, excluding the AM5 haul road areas, were determined to be non-jurisdictional by the USACE 
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after review of aquatic resources surveys in 2010, 2017, and 2021 (WESTECH Environmental Services, 
Inc., 2020). 


Three of the six wetland sites, totaling 0.4 acres and located along the South Fork Pearson Creek and a 
tributary of South Fork Pearson Creek, would be within the proposed AM6 LOM disturbance boundary 
and would be destroyed due to mining activity. SCM has commitments within their Fish and Wildlife 
Plan and Reclamation Plan (sections 17.24.313-11) to construct wildlife enhancement features, such as 
wetlands, when opportunities arise during reclamation to replace such features disturbed during 
mining. Given that the postmine topography, vegetation, and surface water runoff will resemble 
premine conditions, the water quality and quantity of postmine wetland features and small depressions 
are expected to be similar to premine features. Therefore, AM6 is designed to minimize impacts to the 
hydrologic balance within the permit boundary. Since mining disturbance associated with AM6 will not 
impact wetlands outside the permit boundary, AM6 is designed to prevent material damage to wetlands 
outside of the permit area. 


 
9.2.6.2 Springs 
There are two monitored springs in the surface water CIA: Rainy Spring and spring W3; while there are 4 
additional springs located within ground water CIA: springs 183693, 183710, 183715, and CX Spring 
(Figure 6-1). Springs may be affected by mining in two main processes: complete destruction through 
being mined out, and disruption of the ground water source which feeds the spring. None of the springs 
identified in the CIA are anticipated to be destroyed through mining. Although spring W3 is within the 
life of mine disturbance for AM6, its source and location are outside of the proposed mining (Navajo 
Transitional Energy Company, LLC, 2026). Any impacts to springs resulting from the proposed mining in 
AM6 would come from disruptions to the ground water source. 


The spring source may be affected by either mine related dewatering of the ground water source unit or 
water quality changes associated with dewatering. SCM and West Decker mine operations dewater the 
Anderson-Dietz coal seam to allow for coal extraction and SCM’s ground water model predicts springs 
Rainy, W3, 183715, and 183693 will be within the 10 ft drawdown of the Anderson-Dietz (Navajo 
Transitional Energy Company, LLC, 2026). Springs 183710 and CX Spring are located about 0.5 miles 
outside of the predicted Anderson-Dietz 10 ft drawdown. The springs in the CIA have been given 
estimated ground water sources as either clinker, overburden, or undetermined (e.g., CX Spring) (Navajo 
Transitional Energy Company, LLC, 2026). Therefore, direct dewatering of spring sources is not 
anticipated, and decreases in clinker and overburden water levels have not been observed to occur until 
mining is directly adjacent as described in further detail in Sections 9.2.7.2 and 9.2.7.3. Spring W3 is 
closest to AM6 mining; approximately a quarter mile upgradient of mining.  


Ground water quality can be affected by nearby mining as a result of drawdown and altering flow 
directions which then source springs. Rainy Spring has been adjacent to mining since monitoring started 
in the early 2010’s and shows no trend in decreasing water quality with consistent TDS values over time 
(Figure 7-11). Springs 183715, 183693, 183710, and CX Spring are within the 10 ft drawdown of the 
Anderson-Dietz and also show no trend of decreasing water quality, which is expected as discussed for 
the above reasons (Figure 7-11).  


Springs with water rights (e.g., 183715, 183693, 183710, and CX Spring) are located over a mile from 
proposed AM6 mining. Mining proposed with AM6 is not anticipated to cause material damage to the 
quantity or quality of these water rights because of their distance from mine cuts and the lack of 
connectivity of their groundwater sources to the dewatering of the Anderson-Dietz. 
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9.2.6.3 Changes to Ephemeral Drainage Surface Water Hydrology 


 
The data set utilized to evaluate surface water baseline and mining influenced concentrations of 
analytes was edited to remove non-detect analytical results. As a result, the surface water data 
presented in this report is biased high and is most conservative. It should also be noted that metals 
identified in samples from the 1970’s and 1980’s, especially for lead and mercury, may be present as a 
result of widespread metals contamination from leaded gasoline and industrial emissions among other 
sources. 


 
9.2.6.3.1 Spring Creek 
 
Spring Creek drains east to the Tongue River Reservoir, with the ephemeral headwaters located outside 
the SCM permit boundary to the west. Pits 1, 2, 3, 4, and 5 disturb portions of both South Fork and 
mainstem Spring Creeks. The SCM main facilities area, including the rail loop, is also located in the 
Spring Creek drainage. Downstream of the SCM, after a short section of undisturbed drainage, Spring 
Creek enters the West Decker Coal Mine. Decker Coal began mining in the Spring Creek drainage starting 
in 1992 with the opening of Pit 16. Decker Coal mining operations extend to the Tongue River Reservoir, 
where Spring Creek, after the confluence with South Fork Spring Creek, joins the Tongue River. AM6 
would add an additional row of coal cuts to the southwest and northeast sides of Pit 4 in the Spring 
Creek drainage (Figure 3-2). However, AM6 would not increase the life of mine disturbance area in the 
Spring Creek drainage from what is already approved. 
 
Impacts to the Spring Creek drainage within the mine permit area would not significantly differ from the 
impacts identified in the TR1 CHIA analysis (Montana Department of Environmental Quality, 2020). One 
deviation as a result of AM6 would be the delayed reclamation timeline of the Spring Creek drainage, 
resulting in flow impoundments and sediment controls in place for at least an additional year.  
 
Spring Creek flows are currently impounded by the Carbone Flood Control Reservoir upstream of Spring 
Creek Mine and by Pit 16 at West Decker Mine (downstream of the Spring Creek Mine). Prior to 2022, 
Reservoir No. 1 functioned as a flood control reservoir upstream of West Decker Mine’s Pit 16. The 
Carbone Flood Control Reservoir will remain in place until mining ceases at SCM.  
 
Daily average flow recorded for monitoring station USC-75 below mining at Spring Creek are relatively 
consistent between baseline and mine influence sampling from 1975 through 1994, with several 
variable intensity flows a year separated by extended periods of no flow (Figure 7-3). From 1995 
onward, flows tend to be less intense with daily average flows all less than 2.5 cfs (Figure 7-3). This drop 
in flow is likely the result of Spring Creek Mine operations limiting runoff to Spring Creek, such as 
construction of the Carbone Flood Control Reservoir and other sediment control features. Calculated 
two-year return period of flows at USC-75 below mining at SCM resemble those calculated for CB-2 
upstream of mining at 2.6 cfs and 1.2 cfs, respectively (Table 7-1). Impounding of flows on the main 
stem of Spring Creek appears to have little influence on flows at USC-75; however, annual peak flows at 
USGS station 06306900 near the Tongue River Reservoir appear to reduce in magnitude after mining 
influence in 1980, not exceeding 50 cfs (United States Geological Service, 2026).  
 
Four water rights are located within the Spring Creek drainage for Spring Creek surface water 
downstream of mining: 42B 21510 00, 42B 21511 00, 42B 21512 00, and 42B 189055 00 (Figure 8-1 and 
Table 8-1). Water rights 42B 21510 00, 42B 21511 00, and 42B 21512 00 are operational water rights for 
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SCM owned by NTEC, and water right 42B 189055 00 is a stock water right owned by NTEC. The stock 
water right was mined through by SCM in 2001. AM6 is not anticipated to impact surface water quantity 
or surface water rights outside of the permit area in the Spring Creek drainage. 
 
Surface water flows in Spring Creek downstream of potential mining impacts have similar water quality 
characteristics to flows unaffected by coal mining. TSS in Spring Creek does not show a change due to 
mining. The box plots for TSS have similar shapes with large tails of outliers several orders of magnitude 
larger than the medians and the mining samples showing increased variability in the inter quartile range 
(Figure 9-2). The increased variability in the mining samples may be the result of the increased sample 
size of an additional 39 samples. Although the mean and median are larger for the mining samples, this 
does not necessarily indicate a mine impact (Figure 9-2). These values are within the same order of 
magnitude and various factors affect the variability in TSS results. The influence of flow magnitude and 
seasonality on TSS can be seen in Figure 7-3. TSS varies over multiple orders of magnitude, and the 
highest TSS samples are associated with high flows during summer storms when the ground is most 
likely to erode. Most data downstream of mining activities in the Spring Creek drainage come from 
stations in native drainages, such as USC-75. Excessive sediment is prevented from entering the native 
channel sections through sediment ponds and hydrologic controls that route runoff from the mine 
operations away from the native channel. The samples indicate that these best practices for sediment 
and drainage control prevent changes to water quality due to mining. After initial reclamation, it is 
expected that drainages inside the permit boundary will experience higher sediment loads until 
vegetation in basin and drainages are fully reestablished. 
 
Major cations and anions have similar overall statistics upstream and downstream of mining in the 
Spring Creek drainage (Table 9-3 and Figure 9-2). The median sodium value increased from 4.9 mg/L 
upstream of mining to 12.6 mg/L downstream; however, the means stayed relatively similar at 46.3 
mg/L upstream of mining to 45.2 mg/L downstream. The mean and median chloride values downstream 
of mining are slightly higher than upstream of mining at 9 mg/L and 5.7 mg/L, respectively. Downstream 
of mining in Spring Creek, chloride has more outlier data than upstream samples and a maximum value 
much higher than baseline in Spring Creek, with the value even much higher than all other drainages. 
This sample was collected in 1982 and is associated with a high-TSS flow event (TSS = 112,000 mg/L). 
This sample is an outlier, and not indicative of decreasing water quality because of mining operations. 
Outliers in water quality box plots are not indicative of water quality trends. Median SAR from baseline 
and upstream samples is 0.26 while the median SAR from below mining operations is 0.43. Time-
concentration plots of SAR show a similar range of SAR in samples collected upstream or as baseline and 
from downstream of mining operations with the majority of data below an SAR of 4 and a few baseline 
outliers higher (Figure 9-3). While the highest SAR values occurred in summer months, the correlation 
between seasonality and SAR is weak. All of the mining influence SAR values at station USC-75 were 
below the maximum water quality standard of 4.5. 
 
Similarly, TDS and SC in Spring Creek does not show a change due to mining. The median TDS and SC 
from baseline is 180 mg/L and 272 mg/L while the median TDS and SC from below mining operations is 
220 mg/L and 274 mg/L, respectively (Figure 9-2, Table 9-3). TDS is less sensitive to the source of flow 
types (summer flashy storm flows vs late spring melt-driven flows) and exhibits less seasonality than TSS 
(Figure 7-3). Additionally, the same percentage of baseline and below mining influence samples 
exceeded the SC water quality standard of 500 uS/cm for tributaries to the Tongue River (Table 9-7).  
 
Surface water flows in Spring Creek downstream of potential mining impacts have similar water quality 
characteristics to flows unaffected by coal mining as described above. Additionally, time concentration 
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plots of TSS, SC, SAR, and iron exhibit no specific trends over time to indicate a mining caused change in 
water quality (Figure 9-3). Discussion of exceedances of water quality standards and livestock guidelines 
is provided in Section 9.2.6.6 Additional mining associated with AM6 has been designed to minimize 
disturbance to the hydrologic balance and is not anticipated to cause material damage to water quantity 
or quality in the Spring Creek drainage. 
 
9.2.6.3.2 South Fork Spring Creek 
 
Active mining did not initiate in South Fork Spring Creek until 1980, with the opening of Pit 1. 
Downstream of SCM, after a short section of undisturbed drainage, South Fork Spring Creek enters the 
West Decker Mine. The West Decker Mine began mining in the South Fork Spring Creek drainage in 1992 
with the opening of Pit 16. Decker Coal mining operations extend to the Tongue River Reservoir and 
contain the confluence of South Fork Spring Creek and mainstem Spring Creek. AM6 would increase 
disturbance in the South Fork Spring Creek drainage by adding mine cuts in Pit 1 (see Figure 3-2). The 
addition of these coal cuts will not change SCM’s surface water runoff management in South Fork Spring 
Creek during mining.  
 
Flows are impounded at two locations in the South Fork Spring Creek drainage within the Spring Creek 
Mine and West Decker mine permits: upstream of the Spring Creek Mine in the South Fork Spring Creek 
Flood Control Reservoir and in Pit 16 at West Decker Mine. Prior to 2022, Reservoir No. 2 functioned as 
a flood control reservoir upstream West Decker Mine’s Pit 16. The upstream flood control impoundment 
acts to impede surface water from flowing through the Spring Creek Mine permit area.  
 
Flow monitoring at station RS-5 located downstream of SCM mining typically records flow events for 
several days with a peak flow around 3 cfs, with periods of years with no flow events recorded (Figure 7-
5). The short duration and low magnitude of flows at RS-5 is expected as the drainage area for the 
monitoring location decreases with increasing mine development. Recent development has reduced the 
drainage area to about 30 acres and only one minor flow event was recorded after 2015. The upstream 
monitoring station SF-1R has a similar magnitude of flow; however, the station records flow events for 
up to a few months at a time (Figure 7-5). These longer flow events also correspond to measurable flow 
at Rainy Spring, indicating the flow may be the result of higher alluvial recharge from runoff retained in 
the stock pond during high precipitation years upstream of the monitoring location. Flows in the South 
Fork Spring Creek drainage are expected to be reduced during mining. Mining associated with AM6 will 
extend the amount of time that flows through South Fork Spring Creek at SCM are reduced by at least a 
year.  
 
Like the Spring Creek drainage, the ephemeral nature of flows in the South Fork Spring Creek drainage 
and the impoundment of flows during mining result in infrequent surface water flows with a wide range 
of TSS (Figure 7-5). TSS concentrations in South Fork Spring Creek show higher spread of interquartile 
range data into higher concentrations downstream of mining than in baseline data upstream of mining, 
although their means are similar (Figure 9-2). However, mining influenced median TSS values are lower 
than baseline TSS, 580 mg/L baseline and 138 mg/L mining influence (Table 9-3). As with Spring Creek, 
high TSS samples in South Fork Spring Creek are associated with samples from summer months and 
from large volume flows (Figure 7-5).  
 
Surface water flows in South Fork Spring Creek downstream of potential mining impacts have overall 
lower concentrations of analytes than flows unaffected by coal mining (Figure 9-2, Table 9-3). Major 
cations and anions for samples collected downstream of mining such as sodium, chloride, and SAR had 
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medians lower than baseline: 119 mg/L to 3 mg/L, 7 mg/L to 1.7 mg/L, and 1.4 to 0.2, respectively (Table 
9-3). TDS is less affected by the type of storm (e.g., summer flashy storms, or snowmelt) and shows a 
similar trend as the major cations and anions with the mean baseline value at 1,156 mg/L and the 
downstream of mining median value at 201 mg/L (Figure 9-2 and Figure 7-5). The concentration of 
various baseline analytes at South Fork Spring Creek are elevated compared to Spring Creek and Pearson 
Creek while the downstream of mining samples collected align more closely with other mining 
influenced samples (Figure 9-2). The main difference between South Fork Spring Creek and the other 
ephemeral drainages is that a stock pond which retains and concentrates runoff through evaporation is 
present above the upstream sampling locations. It is possible the increased concentrations of analytes 
such as TDS, sodium, and chloride are the result of these more concentrated flows emanating from the 
stock pond during high precipitation years. TDS, sodium, chloride, and SAR do not show a change due to 
mining. Discussion of exceedances of water quality standards and livestock guidelines is provided in 
Section 9.2.6.6. 
 
Station RS-8 is the first station in South Fork Spring Creek to be located in a reclamation field, and it has 
nine water quality samples from 2011 through 2023. TDS from these events generally ranged from 80 
mg/L to 180 mg/L (with an outlier of 1,550 mg/L), and TSS ranged from 8 mg/L to 182 mg/L. These 
ranges of values are similar to or lower than the baseline values for Spring Creek and Pearson Creek. 
Until the reclaimed channel segment is reconnected with South Fork Spring Creek upstream of the mine, 
RS-8 will not record many summer storm flow events. 
 
Based on the discussion above regarding flow and water quality, additional mining associated with AM6 
has been designed to minimize disturbance to the hydrologic balance and has been designed to prevent 
material damage to water quantity or quality in the South Fork Spring Creek drainage outside the permit 
boundary. 
 
9.2.6.3.3 Pearson Creek 
 
Pearson Creek drains east to the Tongue River Reservoir, with the ephemeral headwaters located 
outside of the Spring Creek and West Decker mine permit boundaries. The confluence of South Fork 
Pearson Creek and Pearson Creek is located just inside the eastern permit boundary of the Spring Creek 
Mine. Surface disturbance did not initiate in the Pearson Creek drainage until 2017, with the extension 
of Pit 2 at SCM. Downstream of SCM, after a short section of undisturbed drainage, Pearson Creek 
enters the West Decker Mine and Decker’s Pearson Creek Flood Control Reservoir. The West Decker 
Mine began disturbance in the Pearson Creek drainage in 1989 with the advancement of Pit 16. Decker 
Coal mining operations extend to the Tongue River Reservoir. None of the main channel of Pearson 
Creek has been reclaimed within the West Decker Mine, and mine cuts still remain in the drainage. Thus, 
no postmine Pearson Creek quality or quantity data is available downstream of current mining 
operations at the West Decker Mine, and no portion of Pearson Creek currently flows into the Tongue 
River. 
 
AM6 would increase disturbance in the Pearson Creek drainage by adding mine cuts in Pit 2 and 
extending cuts in Pit 7 (see Figure 3-2). Soil layback and relocation of the South Fork Pearson Creek 
Flood Control Reservoir upstream will increase disturbance in the South Fork Pearson Creek Drainage. 
The addition of these coal cuts will result in additional surface water runoff management features in the 
Pearson Creek drainage during mining; although, flows will still be impounded by existing flood control 
reservoirs on Pearson Creek and South Fork Pearson Creek (see Figure 3-2). 
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Flows are impounded at three locations in the Pearson Creek drainage within the Spring Creek Mine and 
West Decker mine permits: upstream of the Spring Creek Mine in the Pearson Creek Upper Flood 
Control Reservoir and South Fork Pearson Creek Flood Control Reservoir, and upstream of the West 
Decker Mine in a Pearson Creek Flood Control Reservoir. The impoundments upstream act to impede 
surface water from flowing through the Spring Creek Mine permit area. Crest gauge measurements 
along Pearson Creek in the SCM area represent baseline conditions and show maximum flows upstream 
to be relatively higher around 40 cfs than downstream at 30 cfs, and much less than the South Fork 
Pearson Creek station at less than 5 cfs (Figure 7-7). The only continuous recorder of flow in Pearson 
Creek was collected by West Decker site UPC-80. Flow data collected at this location while disturbance 
and mining was beginning upstream (2018) have average daily flows less than 2 cfs with an average of 
0.7 cfs sustained for up to 2 days and some years with no recorded flows (Figure 7-6). Flows recorded 
from 1980 to 2018 have daily average flows typically below 15 cfs with few flows recorded much higher 
and an average daily flow of 12.8 cfs (Figure 7-6). Flows in the Pearson Creek drainage are expected to 
be reduced during mining. Mining associated with AM6 will increase the amount of surface disturbance 
in the Pearson Creek drainage and extend the amount of time flows through Pearson Creek at SCM are 
impounded by at least a year. AM6 is not anticipated to cause material damage to surface water 
quantity outside of the permit area, because AM6 will not increase the amount of water impounded 
from what has already been approved. Impounded flows will not result in material damage due to the 
relatively minor amount of water impounded compared to the large storage capacity and flow through 
the Tongue River Reservoir as described in Section 9.2.6.4.2.  
 
Major cations and anions for samples collected downstream of mining such as sodium, chloride, and SAR 
had median concentrations similar to baseline 4.3 mg/L to 7 mg/L, 2.1 mg/L to 2 mg/L, and 0.2 to 0.4, 
respectively (Figure 9-2 and Table 9-3). TDS is less affected by the type of storm (e.g., summer flashy 
storms, or snowmelt) and shows a similar trend as the major cations and anions with the mean baseline 
value at 188 mg/L and the downstream of mining value at 249 mg/L (Figure 9-2). Although some 
analytes’ median concentrations increased, it should be noted that the medians were also similar to or 
lower than the baseline values for Spring Creek and South Fork Spring Creek. Additionally, there were 
approximately 3 to 4 times more baseline samples analyzed than for mining influenced samples and 
some trends may be more established in the baseline values. TDS, sodium, chloride, and SAR do not 
show a change due to mining (Figure 9-2). Surface water flows in Pearson Creek downstream of mining 
influence have overall similar concentrations of analytes than flows unaffected by coal mining. 
Discussion of exceedances of water quality standards and livestock guidelines is provided in Section 
9.2.6.6. 
 
Only one surface water stock water right, is located within the proposed AM6 permit area in the South 
Fork Pearson Creek watershed: water right 42B 183675 00 owned by NTEC (Table 8-1, Figure 8-1, Map 
ID #10). This surface water source will not be destroyed through AM6 mining; however, a sediment 
control ditch running along the north edge of the stock pond may temporarily reduce water quantity in 
the pond.  
 
Based on the discussion above regarding flow and water quality, additional mining associated with AM6 
has been designed to minimize disturbance to the hydrologic balance inside the permit boundary and is 
not anticipated to cause material damage to water quantity or quality of water rights in the Pearson 
Creek drainage. 
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9.2.6.4  Tongue River and Reservoir 
 
9.2.6.4.1 Water Quality Impairment 
 
In addition to the DEQ-7 and EC/SAR water quality standards, the Tongue River Reservoir is currently 
listed on the Montana 303(d) list as impaired for not fully supporting aquatic life beneficial uses, and a 
TMDL is required (Montana Department of Environmental Quality, 2020). The impairment record for the 
Tongue River and Tongue River Reservoir downstream of mining is summarized in Table 9-9. The only 
impaired reach within the CIA is the Tongue River Reservoir. The probable cause of the impairment in 
the Tongue River Reservoir is chlorophyll-A, dissolved oxygen, and sediment. The probable sources of 
these causes are municipal point source discharges and irrigated crop production (Montana Department 
of Environmental Quality, 2020). Mining has not been identified as a potential source of the impairment; 
however, the use of sediment control ponds on the mine site in conjunction with MPDES discharge 
permits ensures sediment is controlled and managed by the Decker and Spring Creek mines. 
 
Downstream from the Tongue River Reservoir, the Tongue River is listed as impaired, with five separate 
sections listed for various constituents all the way to the confluence with the Yellowstone River near 
Miles City, MT (Table 9-9). Downstream from the Tongue River Reservoir, the Tongue River is listed as 
impaired for aquatic life, likely as a result from iron water quality exceedances, flow regime modification, 
and sediment. Only the last two sections, from Beaver Creek to the river mouth, are also listed as 
impaired for drinking water and agricultural beneficial uses. From Beaver Creek to Twelve Mile Dam 
(over 50 miles downstream of the Tongue River Reservoir), agricultural use is not met with the probable 
cause being specific conductivity and with potential sources being coal mining, petroleum/natural gas 
development, crop production, and natural sources. However, these potential sources did not have 
enough data to be confirmed (Montana Department of Environmental Quality, 2020). Mining activities 
are not included as a probable source for any other beneficial use impairments in the identified Tongue 
River segments. A TMDL has not been completed for any segment of the Tongue River in Montana, and 
therefore there have not been load allocations created for any of the impairment causes. As discussed in 
the sections below, mining associated with AM6 is not anticipated to negatively affect the surface water 
beneficial uses for the Tongue River Reservoir. Mining associated with AM6 is not anticipated to affect 
the surface water beneficial uses of the Tongue River below the reservoir as mining impacts to the 
reservoir have been evaluated to be minimal such that they are not anticipated to be measurable below 
the Tongue River Reservoir as described in Section 9.2.6.4.3. 
 
9.2.6.4.2 Mining Impacts to Flow 
 
Mining at the Spring Creek and Decker Mines requires the use of flood control reservoirs and sediment 
control ponds which act to impound runoff/flows from the three major ephemeral drainages 
intersecting the permit areas (i.e., Spring Creek, South Fork Spring Creek, and Pearson Creek). As a 
result, surface water flows from these ephemeral drainages will infiltrate and evaporate where 
impounded. Flows are not anticipated to reach the Tongue River Reservoir and thereby the Tongue 
River. However, the loss of ephemeral flows from reaching the reservoir would have little effect on the 
quantity of water in the reservoir during most flow events. Baseline average annual discharge data along 
Spring Creek, South Fork Spring Creek , and Pearson Creek indicates that their average annual flows, 
about 142 ac-ft/yr, 260 ac-ft/yr, and 29 ac-ft/yr, respectively, account for 0.14% of the annual average 
discharge of the Tongue River at the Dam (317,000 ac-ft/yr), and 0.7% of the average annual storage of 
the reservoir since 1999 (58,159 ac-ft/yr) (Navajo Transitional Energy Company, LLC, 2026). Water 
quantity for the Tongue River and Reservoir are discussed in ac-ft due to larger volumes of water than at 
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ephemeral drainages which were discussed in cfs (i.e., 1 cfs is equal to 0.0000229569 ac-ft). Average 
annual discharge of Pearson Creek was estimated by SCM at 2.2 ac-ft/yr utilizing SCM monitoring 
locations, and 29 ac-ft/yr was estimated for this CHIA utilizing flow data collected from West Decker Site 
UPC-80 downstream from the Spring Creek monitoring locations. The higher value was used in this 
analysis to be most conservative. 
 
The relatively small amount of water prevented from reaching the Tongue River and Reservoir has not 
shown a change in the storage of the Tongue River Reservoir or flow characteristics of the Tongue River. 
A quantitative look at storage of the reservoir over time is complicated by the rise of the storage 
capacity of the reservoir in 1999. However, outside of the seasonal rise and fall of storage, the minimum 
and maximum capacity levels gradually increase and decrease throughout the record kept for the 
reservoir with no apparent direct response to initiation of mining operations in the CIA (Figure 7-1). In 
addition, daily average discharge of the Tongue River below the reservoir has not changed over time, 
with baseline daily average discharge at 428 cfs (849 ac-ft/day) and average daily discharge of 424 cfs 
(841 ac-ft) during mining influence in the reservoir (Figure 9-4). Although little change should be 
expected because of the dam-controlled outlet flow, these daily average discharge values resemble the 
discharge recorded into the reservoir at the upper USGS station at 439 cfs (871 ac-ft/day) indicating 
Tongue River flows through the reservoir have not shown an impact as a result of mining (Figure 9-4). 
 
The additional mining proposed in AM6 is not anticipated to significantly add to the impacts described 
above; however, the additional time associated with the mining will result in preventing the ephemeral 
flows of Spring Creek, South Fork Spring Creek, and Pearson Creek from reaching the Tongue River 
Reservoir for an additional year beyond what is currently approved. As shown above, the current 
impoundment of water has not affected the water quantity of the Tongue River or the Tongue River 
Reservoir; therefore, the addition of AM6 is also not anticipated to negatively affect water quantity. 
 
Water rights in the CIA associated with the Tongue River Reservoir and Tongue River are utilized for 
several different purposes: Any Purpose, Fish and Wildlife, Wildlife, Fishery, Multiple Domestic, Sale, and 
Stock use (Table 8-1 and Figure 8-1). The major impact of AM6 is the further duration of restricting 
ephemeral flows in the permit area to the Tongue River and Tongue River Reservoir. As described in this 
section, the restriction of these ephemeral flows has not produced a measurable change in water 
quantity of the Tongue River and the Tongue River Reservoir. Therefore, the additional mining 
associated with AM6 is not anticipated to negatively affect the beneficial uses and quantity of these 
water rights; AM6 is designed to prevent material damage to the Tongue River and Tongue River 
reservoir. 
 
9.2.6.4.3 Mining Impacts to Water Quality 
 
Water quality impacts to the Tongue River Reservoir and the Tongue River resulting from mining may 
occur through three main pathways: restriction of ephemeral flows to the reservoir through flood 
control reservoirs and sediment controls, drainage reclamation after mining changing the sediment 
source, and ground water flow from saturated spoil backfill into the reservoir. Changes to ephemeral 
flows resulting from impounding water was shown in the previous sections to have a limited effect on 
the quantity of water in the reservoir and Tongue River. The water quality of ephemeral drainages 
Spring Creek and South Fork Spring Creek are more variable than the Tongue River and Tongue River 
Reservoir and generally have higher concentrations of cations, anions, TDS, and TSS (Figure 7-9). 
Concentrations of analytes at Pearson Creek are similar to those of the Tongue River and Tongue River 
Reservoir (Figure 7-9). Therefore, the impounding of these drainages would in effect decrease the 
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surface water loading into the reservoir and river and would not increase concentrations of analytes 
such that material damage or water quality exceedances would occur. Mining associated with AM6 is 
only anticipated to increase total mining years by one year; therefore, effects relating to water quality 
from the impoundment of ephemeral drainages from AM6 are not anticipated to be distinguishable 
from those already approved.  


Quality of surface waters from reclaimed ephemeral drainages may be altered, with the potential for 
including additional cations, anions, and metals from the spoil constructed drainages and transport 
them to the reservoir. As shown in Section 9.2.6.3, water quality of reclamation field and mining 
influenced surface water samples show no significant differences in quality from baseline. Mining 
associated with AM6 will not significantly change the post-mining drainage system and is therefore 
anticipated to have similar result to current mine operations which are not negatively affecting the 
water quality of the Tongue River or Tongue River Reservoir.  


Following mine pit reclamation, ground water levels across the Spring Creek and the Decker mines will 
begin to recover to premine flow paths. Currently, active mining in the Spring Creek and Decker mines 
has created drawdown depressions which have reversed ground water flow paths, and ground water 
migrates from the Tongue River Reservoir into open pits and reclaimed spoils. Some areas, such as West 
Decker near the reservoir, have seen a reversal in ground water flow so that water is moving from the 
spoils into the reservoir. Flow in the southern reclaimed West Decker pits is from the reservoir to the 
southwest towards regional CBM drawdown outside of the permit boundary. Ground water flow paths 
will all eventually reverse so that all flow is towards the reservoir, and ground water will migrate from 
high elevation recharge areas from the east and west, through mine spoil, and into the reservoir. 


As discussed in the ground water section (Section 9.2.7), spoil TDS is generally higher than baseline TDS. 
The impact of spoil water migration into the Tongue River from the Decker mines was first analyzed by 
Montana Bureau of Mines and Geology in 1975 (Van Voast & Hedges, 1975). This analysis was updated 
in 1982 (Van Voast & Thompson, 1982), which incorporated Spring Creek and other regional mines. 
Importantly, this paper included mines upstream that were never developed. These analyses used a 
mass balance model to compare premine and postmine salt loading in the Tongue River. The predicted 
values used in the model are consistent with measured field data. Van Voast predicted a total dissolved 
solids (TDS) concentration of 4,230 mg/L for Spring Creek, whereas the median TDS measured in spoil 
ground water at the mine is 4,625 mg/L (Table 9-11). Because spoil TDS adjacent to the Tongue River 
Reservoir has not increased as the aquifer has recharged, and is not expected to increase over time, this 
comparison is appropriate. The predicted TDS value is approximately 8.5% lower than the measured 
median, which is within the expected precision of the model.  


Notably, the Van Voast model assumed a smaller mining footprint for Spring Creek when estimating 
area ground water flow values. However, this difference is unlikely to substantially affect the results 
because the majority of ground water from the Spring Creek Mine contributing to the Tongue River 
Reservoir flows through West Decker mine spoils before reaching the reservoir. Consequently, the 
model remains an appropriate tool for estimating the mass balance of dissolved solids entering the 
Tongue River Reservoir because additional mining adds only additional time that elevated spoil TDS is 
moving towards the reservoir. One important consideration is that the Van Voast model did not account 
for seasonal fluctuations in reservoir elevation, nor was it updated after the reservoir level was raised in 
the 1990s; it simply discusses and analyzes ground water contributions into the reservoir. As a result, 
the model likely overestimates mining-related impacts because it does not account for periods when 
reservoir levels exceed adjacent ground water levels, reducing ground water inflow to the reservoir and 
even reversing the ground water movement from the reservoir into the adjacent ground water units 
during periods of high reservoir levels.  
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The Van Voast and Thompson (1982) model concluded that the majority of TDS load into the reservoir 
came from the North Decker area, an area in the West Decker permit that has high amounts of clinker. 
This prediction has been supported by ground water monitoring. Van Voast and Hedges, (1975) and Van 
Voast and Thompson, (1982) concluded that TDS and SAR values would be increased very slightly, to the 
extent that differences would not be detectable under most Tongue River flow conditions following 
mining at the Decker mines.  


Over the 2024 water year, which is the most recent year water quality analyzed for the purpose of this 
CHIA, the Tongue River transported a median of 341,700 kg/day of dissolved solids into the reservoir at 
a concentration of 344 mg/L (USGS-06306300) (USGS, 2026, 7, 17). In contrast, according to Van Voast, 
the cumulative loading from mine areas is 22,566 kg of dissolved solids per day with 724 kg coming from 
the Spring Creek Mine (the large majority comes from North Decker due to the high amounts of clinker). 
Van Voast further calculates that before mining these exact areas contributed roughly 6,254 kg of 
dissolved solids per day, meaning that 16,312 kg are the result of mine activity. Comparing this figure to 
the Tongue River TDS load, 5.8% of the dissolved solids entering the reservoir can be attributed to mine 
activities, assuming all other sources are negligible. For context, if the Reservoir was a static system, this 
would equate to a 93.4 mg/L increase in TDS concentration over a one-year period (using the median 
Tongue River Reservoir volume over the last ten years of 51,656 acre-feet). However, this figure is 
higher than reality as the reservoir is not static and dissolved solids in the reservoir are constantly being 
flushed downstream out of the reservoir and diluted by incoming water from the Tongue River. 
Therefore, the contributions due to mining are negligible to the Tongue River system. The addition of 
AM6 will not affect the amount of dissolved solids entering the reservoir, but will extend the duration of 
the mine related loading as AM6 will extend the life of mine by at least 1 year.  


SC on the Tongue River at the Northern Cheyenne reservation was monitored from 2004 through 2014 
at the Birney Day School USGS station (USGS-06307616) (USGS, 2026). Monthly average SC over the 
years monitored ranged from a low of 275 µS/cm in July to a high of 883 µS/cm in March; no water 
quality measurements were taken in January, February, and December.  The lowest monthly average 
flow was recorded during September of 2006 at 69 cfs. Because the volume of water available for 
dilution is minimal, this is the month where specific conductance can most easily be swayed by ground 
water influence. This average specific conductance for this period is 617 µS/cm. Using the Van Voast and 
Thompson (1982) assumptions and the worst-case assumption that all ground water that leaves the 
mine site enters the reservoir and is transported down the Tongue River, the cumulative spoil ground 
water would be predicted to add 16,312 kg/day or approximately 71 mg/L (≈120 µS/cm) of additional 
TDS over baseline conditions. With this addition, water quality in the Tongue River at reservation is 
predicted to continue to meet Northern Cheyenne water quality standards listed in Section 2.1 
(irrigation period (April 1 through November 15) EC average limit of 1,000 µS/cm and a yearly maximum 
of 1,500 µS/cm; SAR yearly maximum of 2.0). Median SC and SAR values on the Tongue River below the 
dam during mining influence (598 µS/cm and 0.75, respectively) are similar to baseline median 
concentrations and have not exceeded Northern Cheyenne water quality standards (Table 9-4). As an 
exception, there was one sample with SC and SAR exceedance at the Tongue River Below the dam 
collected on 3/23/1993 (Figure 9-2). This sample is an outlier and is not representative of surface water 
quality at this location as it is the only sample out of the 218 analyzed which exceeds the standard 
(Figure 9-2). 
 
Per 75-5-703(10)(c), MCA new or expanded nonpoint source activities affecting a listed water body may 
commence and continue without a completed Total Maximum Daily Load (TMDL) if those activities are 
conducted in accordance with reasonable land, soil, and water conservation practices. Coal mining 
changes to spoil water quality are a nonpoint source change to ground water quality. Therefore, by 
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adhering to MSUMRA reclamation plan requirements including but not limited to soil handling, 
commitments to special handling of spoil that may be acid or toxic forming, contemporaneous 
reclamation, and plans to minimize impacts to the hydrologic balance, the proposed mine plan commits 
to conducting mining with all reasonable land, soil, and water conservation practices and may 
commence.  
 
Water quality sampling in the Tongue River Reservoir is limited. The only Tongue River water quality 
samples are collected by the Decker mines at monitoring station TR09-77 above the reservoir and TR10-
78 located below the reservoir outlet. Samples collected in the reservoir were completed by other 
governmental agencies for other projects; however, the data in conjunction with Tongue River data is 
useful for assessing impacts to the Tongue River Reservoir.  


Tongue River and Tongue River Reservoir surface water collected under mining influence of the area 
have overall similar concentrations of analytes than surface waters sampled during baseline conditions 
(Figure 9-2, Table 9-4, and 9-5). Major cations and anions for samples collected under mining influence 
had similar medians to baseline with sodium changing from 12 mg/L to 21 mg/L for the reservoir and 
from 32 mg/L to 29 mg/L for the Tongue River below the reservoir, and SAR at 0.63 for the reservoir and 
changing from 0.78 to 0.75 for the Tongue River, respectively. Chloride for the Tongue River Reservoir 
had median concentrations increase from 0.75 mg/L to 5 mg/L, while chloride median concentrations 
increased for the Tongue River below the dam outlet from 2 mg/L to 3.71 mg/L. The increase in chloride 
is minimal and will not negatively affect beneficial uses of the reservoir and will not violate the narrative 
standards chloride is held to by ARM 17.24.629. 


TDS and SC for the Tongue River Reservoir had median concentrations increase from 231 mg/L to 500 
mg/L, and 313 µS/cm to 467 µS/cm, respectively (Figure 9-2, Table 9-4, and 9-5). Although median 
concentrations of TDS and SC have increased in the reservoir, SC has not exceeded the ARM 17.30.670 
salinity limits of 1,500 µS/cm in the summer and 2,500 µS/cm in the winter. Additionally, the majority of 
baseline SC samples were collected in the summer months which exhibit lower SC, whereas the mining 
influenced samples include more samples collected outside of the summer months which typically 
exhibit higher SC values. Baseline SC for the reservoir may be biased low as a result, suggesting no major 
difference between baseline and mining influenced samples. TSS is generally low in the Tongue River 
and reservoir. TDS and SC median concentrations for the Tongue River below the dam outlet decreased 
from 494 mg/L to 387 mg/L and 610 µS/cm to 598 µS/cm, respectively, and time concentration plots of 
SC and TDS do not show any significant increasing trends since data collection started in 1978 (Figure 9-
5). Further confirming no major change in Tongue River Reservoir water quality.  


Baseline and mining influenced mean TSS sample concentrations range from 11 to 24 mg/L, with 
maximum concentrations for mining influenced samples at 121 mg/L for the reservoir, and 124 mg/L for 
the Tongue River below the dam.  


It should be noted that Tongue River Reservoir water quality sampling data used in this analysis is not 
extensive because the data was collected for non-coal related projects and the sampling was designed 
with different goals in mind. Considering this data, and evaluation of upstream sources of water quality 
for the reservoir, sufficient data was collected to evaluate if Tongue River Reservoir water quality had 
decreased such that material damage has occurred. Mining at SCM and the Decker mines has not shown 
a decrease in water quality in the Tongue River and the Tongue River Reservoir attributable to mining 
such that material damage has occurred. 


Water rights in the CIA associated with the Tongue River Reservoir and Tongue River are utilized for 
several different purposes: Any Purpose, Fish and Wildlife, Wildlife, Fishery, Multiple Domestic, Sale, and 
Stock use (Table 8-1 and Figure 8-1). The major impact of AM6 is the further restriction of ephemeral 
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flows in the permit area and increased spoil ground water into the Tongue River and Tongue River 
Reservoir. As described in this section, the restriction of these ephemeral flows has not produced a 
measurable change in water quality of the Tongue River and the Tongue River Reservoir and the flux of 
additional spoil water is modeled to be insignificant. Therefore, the additional mining associated with 
AM6 is not anticipated to negatively affect the beneficial uses and quantity of these water rights; AM6 is 
designed to prevent material damage to the Tongue River and Tongue River reservoir. 


 
9.2.6.5 Postmine Topography 
 
9.2.6.5.1 Disturbance Area & Basin Size 
 
The main impact to surface water hydrology from open pit mining is the disturbance of drainage basins 
and channels and the subsequent changes in the timing and volume of sediment and runoff from 
disturbed areas. During mining, runoff from disturbed areas is routed to sediment ponds where the 
water is discharged downstream, retained and used in mine operations, infiltrates, or evaporates. As 
seen in Table 9-10, the total life of mine disturbance area from coal mining is a significant portion of 
some drainage basins such as Spring Creek and Pearson Creek. 
 
AM6 would expand the LOM surface disturbance in South Fork Spring Creek and Pearson Creek 
drainages; these drainages are currently impounded upstream and downstream of mining by SCM and 
West Decker Mine. In the short term, the additional disturbance from AM6 will not further reduce flows 
into the Tongue River Reservoir. The West Decker mine is currently in reclamation in which Pearson 
Creek and Spring Creek is anticipated to be fully reclaimed and reconnected to the Tongue River 
Reservoir by 2035. AM6 reorders the mine sequence at Spring Creek and extends mining by 1 year, from 
2039 to 2040. Approval of AM6 will extend the time that the upper watersheds of Spring Creek, South 
Fork Spring Creek, and Pearson Creek are disconnected from the Tongue River Reservoir. 
 
The proposed increase in mining with AM6 will result in an expansion of the life of mine disturbance 
area (Table 9-10). The total Spring Creek drainage area is 38.9 mi². Currently, South Fork Spring Creek 
and Spring Creek has 37.3% of its watershed approved for disturbance by current mining operations. If 
approved, AM6 would increase the approved disturbance 0.1 sq. mi. to 37.5% of the entire Spring Creek 
drainage. Approximately 39% of the 10.9 mi2 Pearson Creek drainage is approved for disturbance by 
current mining at the West Decker and Spring Creek mines, and AM6 would further increase disturbance 
in Pearson Creek 0.6 sq. mi. to 45%. It should be noted that the LOM disturbance boundary is typically 
larger than the area that will actually be disturbed, and therefore the LOM disturbance boundary is the 
worst-case scenario for disturbance. 
 
In Table 9-10, the Tongue River at Tongue River Dam (USGS 06307500) category encompasses all coal 
mining disturbance that contribute to the Tongue River Reservoir. The West Decker Mine operations 
have mined through the lower portions of Spring Creek, Pearson Creek, and Pond Creek, while mining 
operations at East Decker Mine have mined through portions of Middle and Coal Creeks. In Wyoming, 
approximately 10 and 18 river miles upstream of the Decker Mine operations, the Youngs Creek Mine 
and Brook Mine, respectively, have approved mining permits and will disturb tributaries of the Tongue 
River. The total approved disturbance of the Tongue River watershed upstream of the Tongue River 
Reservoir Dam from current and approved mining operations is 47.8 sq. mi., approximately 2.7% of the 
watershed. If approved, AM6 would increase this disturbance by 0.8 sq. mi. with a total disturbance of 
approximately 2.7% of the watershed, increasing by less than a 10th of a percent. 
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The proposed postmine topography (PMT) and reclamation plan alters the shape of the pre-mining sub-
basins and drainage characteristics. Alteration of drainage basins has already occurred because 
reclamation has been ongoing at the SCM and West Decker mine for decades. Most changes to major 
drainage divides have occurred from mining in West Decker, which has already mined in lower Spring 
Creek, Pearson Creek, and Pond Creek. Topography changes with AM6 compared to the premine 
topography, including those which have already occurred at West Decker, would have a 1.4% decrease 
in drainage basin size for Spring Creek (24.86 sq. mi. to 24.51 sq. mi.), a 2.6% increase in drainage basin 
size for South Fork Spring Creek (14.03 sq. mi to 14.4 sq. mi.), and 4.8% decrease in drainage basin size 
for Pearson Creek (10.93 sq. mi. to 10.4 sq. mi.). Drainage basin changes associated with AM6 proposed 
postmine topography compared to those already approved are minor with a basin area increase of 0.3% 
for Spring Creek, a basin area decrease of 0.4% for South Fork Spring Creek, and a basin area decrease of 
0.2% for Pearson Creek. Changes in drainage basin size can affect drainage density and the hydrologic 
response of the basin (i.e., a larger basin would increase the amount of water in the system and could 
extend the hydrograph resulting from a storm response). Drainage density is described below, and 
watershed modeling is described in further detail in Section 9.2.6.5.3. The proposed mining with AM6 
will not require large changes to major drainage divides in addition to those already approved. 
 
Drainage density with AM6 would also increase across Spring Creek, South Fork Spring Creek, and 
Pearson Creek when compared to the premine drainage density. Spring Creek drainage density would 
increase 33% from 42,192 ft/mi2 to 56,204 ft/mi2, South Fork Spring Creek would increase 32% from 
44,539 ft/mi2 to 58,879 ft/mi2, and Pearson Creek would increase 11% from 60,139 ft/mi2 to 66,777 
ft/mi2. An increase in drainage density will generally result in increased runoff and decreased infiltration 
as the distance of sheet flow across the landscape to a drainage is decreased. The increase in drainage 
density post-mine is in part the result of increased 1st order drainages in the PMT. It should be noted 
that the pre-mine drainage density may be biased low as some small headwater 1st order drainages 
were not included in the drainage inventory completed by NTEC, indicating the premine drainage 
density is likely greater than what was calculated for this CHIA. Watershed modeling for South Fork 
Spring Creek predicts an increase of runoff of 34% and a 4% increase in peak discharge from 173 cfs to 
179 cfs compared to the pre-mine topography. As expected with increased drainage density runoff 
increases, and the minor change in peak discharge indicates that the hydrologic response of the basin is 
similar to that of the premine landscape. Pearson Creek modeling predicts minor changes from the 
premine topography with about a 1% decrease in runoff and about a 1% increase in peak discharge. The 
minor changes in runoff and peak discharge from premine conditions are likely the result of the smaller 
increase of drainage density (11%) predicted for the postmine landscape.  
 
The addition of mining related disturbance associated with AM6 will not cause drainage or drainage 
basin alterations outside the permit boundary and is therefore designed to prevent material damage to 
drainage basins outside of the permit. The changes to drainage basin size and drainage density 
associated with the AM6 PMT, are predicted to function similarly to that of the premine landscape such 
that the changes in hydrologic response (timing and runoff) will not cause material damage to water 
users downstream of SCM. 
 
9.2.6.5.2 Aspect & Slope 
 
Analysis of slope and aspect premine and postmine is done by comparing digital rasters derived from 
premine and postmine topographic contours provided by the mine. Slope is defined as the gradient of 
surfaces within the watershed, calculated with the simple equation rise/run. Aspect is defined as the 
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compass direction of which a surface is facing. While an approved PMT is required of the mine as a 
permit condition, the PMT is rarely built exactly as it is initially drawn. For example, changes in the 
location of spoil piles, haul roads, and volumes of spoil may lead to minor deviations from the approved 
PMT plan. Changes to the PMT must be reviewed and approved by DEQ through a permit revision. 
 
The proposed AM6 mine plan would include mining into steep and diverse upland and ridge topography. 
These areas would be reclaimed to less steep terrain with fewer headwater tributaries and reduced 
topographic diversity. A comparison of the distribution of slope within the permit area from the premine 
topography and the proposed postmine topography indicates that the proposed postmine topography 
would increase the area with slopes between 5-15% between about 1 to 4 percentage points and 
decrease the area with slopes steeper than 15% and between 0-5% between about 0.5 and 2.5 
percentage points (Figure 9-6). Compared to the currently approved PMT, the proposed PMT would 
have less area of steeper slopes by less than 1 percentage point. 
 
The increase in areas with gradual slopes mainly comes from drainage bottom side slopes formed by 
reclamation. The ephemeral tributary drainages would be reclaimed as wider incised drainages than 
existed premine. The analysis of change in slope does not account for topography smaller than 100 
square feet (the spatial resolution chosen by DEQ for the analysis of the topography), and small-scale 
topography may account for a large portion of the Spring Creek Mine premine topographic diversity, 
particularly in the areas nearest the drainage divides. Narrative provisions in the permit General 
Backfilling and Grading Requirements require Spring Creek Coal to add topographic diversity beyond 
what is drawn on the PMT. Both Pearson Creek and South Fork Spring Creek will contain fewer steep 
slope areas as rugged areas are replaced by more gentle rolling topography. Steep areas within 
reclamation come mainly from high wall reduction areas where steeper topography may be permitted to 
replace premine features. Steep areas also may occur along new stream valleys that are usually along 
haul roads and final mine pits. Shallower slopes are predicted to lead to less runoff and erosion during 
storm events; shallower slopes result in lower runoff velocities which allow for more infiltration time 
and less energy for sediment transport. 
 
The aspect of slopes in Spring Creek and Pearson Creek will also change in the proposed reclamation 
plan. In general, changes in slope aspect between the premine landscape and the AM6 PMT are minor, 
with about a 5 percentage point decrease in northeast aspect area and up to about a 2 percentage point 
increase in the north, east, southeast, west, and northwest aspect areas (Figure 9-6). The AM6 PMT has 
even less change from the previously approved PMT with changes in slope aspect being less than 1 
percentage point for all aspect directions (Figure 9-6). The changes in aspect and slope may result in less 
and shorter snow retention as well as affect the composition of vegetative communities that reestablish 
during reclamation. Postmine reductions of premine slope complexity and topographic diversity will 
result in fewer leeward slopes for snow drift accumulation and storage and reduced soil moisture 
variability. Related hydrologic changes will include longer overland flow paths, greater infiltration losses 
from surface runoff, and reduced peak flows and runoff volumes. These results would be minor due to 
the small changes in slope aspect and the increased drainage density discussed in the above section 
would also act to minimize the impacts of reduced slope complexity.  
 
The proposed changes to the postmine topography are not expected to result in material damage 
because the postmine topography approximates the premine topography and is contained within the 
permit area. Water retention and runoff are expected to be sufficiently similar to premine condition that 
downstream water users will be able to receive a similar quantity of water after mining. Further 
discussion of watershed changes are provided in Section 9.2.6.5.3. 
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9.2.6.5.3 Runoff Modeling 
 
Coal mining operations for SCM and West Decker will disturb major portions of the ephemeral drainages 
of Spring Creek, South Fork Spring Creek, and Pearson Creek in the CIA. The majority of additional 
disturbance with AM6 will occur in the Pearson Creek drainage with a minor component in the South 
Fork Spring Creek drainage as described in further detail in Section 9.2.6.5.1. Reclamation consists of 
regrading spoils to a landscape that resembles the premine landscape and functionality of the surface 
water hydrologic system. Reclamation generally results in a more gentle, rolling landscape and wider 
drainages as a result of the ability of construction equipment. Both SCM and West Decker complete 
watershed modeling, utilizing the SEDCAD 4 program, to evaluate the functionality of the proposed 
postmine topography. As required by ARM 17.24.1116(6)(d)(iii), the mine operation must be designed 
so that disturbance to the hydrologic balance is minimized within the permit area and material damage 
is prevented outside of the permit area.  
 
The SEDCAD modeling utilizes the inputs of basin topography (total acres, slope), vegetation and soil 
characteristics such as hydrologic soil group, and defined precipitation events to estimate the total 
runoff from that defined precipitation event. Importantly, vegetation and soil characteristics are 
represented in the modeling by curve numbers. Curve numbers are a numeric representation of 
watershed attributes which determine runoff from storm events. The runoff curve number is an 
empirical parameter used in hydrology for predicting direct runoff or infiltration from excess rainfall 
(USDA-SCS, 1986). Parameters determining a curve number for a given watershed are the hydrologic soil 
group, cover type, treatment, hydrologic condition, and antecedent runoff condition (USDA-SCS, 1986). 
Curve numbers are derived from national land use and soil maps provided by the United States 
Department of Agriculture Web Soil Survey. Without intensive field measurements, the true curve 
numbers for the area cannot be known. Curve numbers for various areas of the disturbed and 
undisturbed areas are estimated by the mines, and with input from DEQ approved for use in modeling. 
 
Postmine curve numbers are estimated from averaging premine soil properties within the life of mine 
disturbance boundary and recalculating the curve number within each mine permit area. This method of 
averaging assumes that the only postmine change in soil is a mixing of the premine condition and that 
no additional compaction occurs during reclamation. This method for estimating curve numbers is used 
because during mining, soils are stockpiled for later use in reclamation. During soils laydown, stockpile 
soil is rarely placed in the same location it was salvaged from, and multiple stockpiles, or differing soils 
types, may be used in one area together. Therefore, complete mixing of premine soils is the best 
representation of postmine soils properties. Premine and postmine vegetative communities are 
assumed to be similar. As a consequence of these assumptions, the only differences between premine 
and postmine runoff models are a result of a change in the topography or curve number. 
 
One major change to the AM6 modeling effort performed by SCM is utilizing updated storm 
precipitation values as a result of the NOAA Atlas 14 update in 2024. The updated precipitation values 
for defined storm recurrence and duration intervals have increased across the board, generally 
indicating predicted precipitation events will be more intense than previously estimated. As a result, the 
updated SEDCAD modeling has returned greater runoff values. Therefore, comparison of previous 
modeling results will primarily be based on the precent change of runoff. For the AM6 modeling effort, 
both the premine and postmine runoff values were re-run with the updated precipitation values for 
comparison. 
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AM6 will increase surface disturbance primarily in the Pearson Creek drainage and a minor amount in 
the South Fork Spring Creek drainage. As a result, additional drainage basin reclamation will be 
completed in these drainages. The additional disturbance will disturb about 0.5 miles of South Fork 
Pearson Creek drainage bottom for relocation of the South Fork Pearson Creek Flood Control Reservoir 
and the remainder will be regrading work to reach the new PMT. These landscape changes are reflected 
in the AM6 modeling effort by updating the curve number for that specific watershed based on the new 
acreage of the reclaimed basin. The curve number for each subbasin modeled is determined by area 
weighting the curve number. Overall, the change in the landscape has resulted in a change of the curve 
number used in modeling by 1 point or no change at all (Navajo Transitional Energy Company, LLC, 
2026). This is expected since the total new area of disturbance is small relative to the entire mine area. 
  
SEDCAD modeling of the approved and proposed AM6 SCM mine area for Pearson Creek results in a 
relatively small change in the runoff modeled from the SCM mine for the 2-year 24-hr precipitation 
event. Currently approved for SCM, the post-mine topography is modeled to increase runoff 
downstream of the mine in the Pearson creek drainage 1% from 34.2 to 34.6 ac-ft (Navajo Transitional 
Energy Company, LLC and WWC Engineering, 2020). Proposed post mine topography changes in addition 
with AM6 are modeled to reduce runoff approximately 1% compared to the pre-mining landscape from 
80.3 to 79.4 ac-ft (Navajo Transitional Energy Company, LLC, 2025b). The change in runoff for Pearson 
creek is minor, likely the result of the average curve number used in the modeling not changing from the 
premine value used.  
 
SEDCAD modeling of the approved and proposed AM6 SCM mine area for South Fork Spring Creek 
shows a larger change in runoff than that for Pearson Creek for the 2-year 24-hr precipitation event. 
Currently approved for SCM, the post mine topography is modeled to increase runoff downstream of 
the mine in the South Fork Spring Creek drainage 48% from 56.2 to 83.2 ac-ft (Navajo Transitional 
Energy Company, LLC and WWC Engineering, 2020). Proposed post mine topography changes in addition 
with AM6 are modeled to increase runoff approximately 34% compared to the pre-mining landscape 
from 131.9 to 176.6 ac-ft (Navajo Transitional Energy Company, LLC, 2025b). The change in runoff for 
South Fork Spring Creek decreased to be more similar to the premining value of runoff, but it is 
generally still similar to the approved mining prediction of modeled runoff increasing. This is likely the 
result of the average curve number used in AM6 increasing, resulting in a lower rate of infiltration and a 
higher percentage of precipitation running off the landscape.  
 
SEDCAD modeling at the West Decker mine, downstream of SCM and adjacent to the Tongue River 
Reservoir, generally predicts a decrease in runoff for Spring Creek, below the confluence with South Fork 
Spring Creek, and Pearson Creek. Spring Creek runoff is modeled to decrease 8% from 385.1 to 351.7 ac-
ft and Pearson Creek runoff is modeled to decrease 23% from 121.3 to 93.3 ac-ft (Decker Coal Company, 
2013). Considering the modeled runoff from SCM with AM6, runoff is modeled to increase downstream 
of SCM in South Fork Spring Creek and decrease downstream from West Decker such that flows may 
have a canceling out effect. The modeled change in Pearson Creek is minor with AM6, and no change 
would be anticipated to be measurable down to the Tongue River Reservoir. Although AM6 will affect 
the runoff contributing to the Tongue River Reservoir, the overall contribution from the ephemeral 
drainages of Spring Creek and Pearson Creek are small compared to the overall storage capacity of the 
reservoir and flow of the Tongue River that the change in the quantity of water in the Reservoir or 
Tongue River would not be distinguishable and would not cause material damage to users. This has been 
shown to be the case as waters have been impounded since the 70’s and 80’s and no change in the 
quantity of surface water in the reservoir or the Tongue River has been observed as described in Section 
9.2.6.4.2.  
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While runoff modeling indicates differences in runoff between pre-and postmine drainages, the change 
between the currently approved postmine reclamation plan and the proposed postmine reclamation 
plan is minimal. Given the ephemeral nature of the modeled tributary flows, and similarity between pre- 
and postmine basin size, land use, and vegetation, the postmine runoff volume and timing should be 
sufficiently similar that the Tongue River will receive a similar quantity of water from the postmine 
reclaimed watershed. With the modeled runoff at SCM with AM6, it is anticipated that the changes to 
runoff to the Tongue River Reservoir from Spring Creek and Pearson Creek would not affect the 
beneficial uses of the Tongue River or the Tongue River Reservoir and the mine has been designed to 
prevent material damage outside the permit boundary.  
 
9.2.6.6 Exceedances of Water Quality Standards & Comparison to Guideline 


Thresholds 
 
The high variability in water quality observed in the Spring Creek, South Fork Spring Creek, and Pearson 
Creek drainages has resulted in both baseline and mining influenced water quality samples above the 
minimum livestock guideline recommendations for some metals and salts. Although water quality is not 
as variable, both the Tongue River Reservoir and Tongue River also have sample concentrations above 
minimum livestock guideline recommendations. Table 9-6 lists the percentage of samples that were above 
the lowest livestock drinking water guideline value listed in Table 2-3. 
 
In the Spring Creek, South Fork Spring Creek, and Pearson Creek drainages water quality samples that 
were above the livestock guideline occurred at similar rates upstream and downstream of mining for 
similar analytes (Table 9-6). The most common analytes with over a quarter of samples above guideline 
values were for copper (36% to 59% above), iron (59% to 94% above), and manganese (43% to 65% 
above). In some instances, the samples upstream of mining went from exceedance rate above 25% of 
the samples to an exceedance rate below 25%, such as for South Fork Spring Creek for magnesium, pH, 
and sulfate. In other instances, mining influenced samples had increased its exceedance rate over 25%, 
such as on Spring Creek for copper. High concentrations of total copper and total iron are not linked to 
mining activities and are more likely a result of runoff from native geology. Pearson Creek has the 
greatest amount of upstream and mining influenced samples with an exceedance rate above 25% of the 
samples collected for aluminum, chromium, copper, iron, manganese, and vanadium. Similar to Spring 
Creek and South Fork Spring Creek, some Pearson Creek mining influenced analytes had increasing 
percentage of samples above livestock guideline values (aluminum, arsenic, copper, manganese, and 
vanadium), and some analytes had decreasing percentage of samples above livestock guideline values 
(cadmium, chromium, and selenium). Across all ephemeral drainages, the majority of analytes had 
increasing amount of mining influenced samples above livestock guidelines (Table 9-6). However, these 
increases were not consistent across analytes, drainages, or in magnitude of increase and are more likely 
indicative of the chemistry of the native geology than a mining impact. There is no trend in the 
percentage of samples above the lower livestock recommendation from baseline to mine influenced 
samples. 
 
Cattle grazing access to surface water within the mine permit areas during mining is limited but occurs at 
least within the West Decker permit area. NTEC does not have cattle grazing within reclamation adjacent 
to active mining and reclamation areas. Therefore, cattle will not have access to surface water during 
mining. Cattle will have access to surface water within the mine permit area as part of the postmining land 
use for grazing land. Within SCM boundary there are no water rights direct from source of ephemeral 
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drainages. One direct from source water right is located within the West Decker permit area on an 
unnamed tributary of Pearson Creek downstream from SCM. Surface water utilized directly from the 
source of ephemeral drainages would be extremely limited due to its ephemeral nature. The primary 
source for cattle grazing is the use of stock ponds. 
 
Water quality samples from the Tongue River must be suitable for livestock use. Comparison of 
guideline value exceedances for the Tongue River Reservoir was limited since mining influenced samples 
were analyzed for fewer samples and analytes and have a more limited sampling extent. Since a very 
limited amount of baseline samples were collected for the Tongue River below the reservoir, a useful 
comparison is to utilize the Tongue River upstream samples as baseline into the reservoir and the 
Tongue River downstream of the dam as mining influenced water quality out of the reservoir. Analytes 
with consistent concentrations above guideline values for the Tongue River above and below the 
reservoir include copper, lead, iron, manganese, and pH. Upstream baseline samples also included a 
minor number of samples above livestock drinking water guidelines for aluminum (4%), cadmium (1%), 
and chromium (1%) (Table 9-6). Overall, the percentage of samples above guideline values decreased 
with mining influence below the dam across all analytes (Table 9-6). The decreasing trend may be the 
result of the suspended sediment settling out in the reservoir which in turn reduces the total metal 
concentration in the outflows. Since the percentage of exceedances of livestock guidelines are similar to 
baseline which is already used for livestock consumption, additional mining with AM6 is not anticipated 
to negatively affect the livestock use of the Tongue River and Tongue River Reservoir. 
 
Both baseline and mining influenced samples for Spring Creek, South Fork Spring Creek, and Pearson 
Creek have exceeded the ARM 17.30.670 SC limit of 500 µS/cm. The percentage of samples exceeding the 
SC limit is relatively similar between baseline and mining influence, with the exception of South Fork Spring 
Creek which greatly reduced its percentage of exceedances from 63% to 6% (Table 9-7). This may be an 
artifact of the sampling location as the majority of the upstream baseline samples collected for the South 
Fork Spring Creek are below a stock pond that may contribute higher TDS and SC runoff during larger 
precipitation events. A total of 5 baseline samples have also exceeded the ARM 17.30.670(4) maximum 
summer SAR limit of 4.5 at Spring Creek and South Fork Spring Creek. No exceedances of the SAR limits 
were identified in the mining influenced ephemeral drainages. 
 
For the Tongue River, only one sample (mining influence below the dam) exceeded the ARM 17.30.670 
SC limit of 1,500 µS/cm and the ARM 17.30.670(3) maximum summer SAR limit of 4.5 (Table 9-8). No 
samples for the Tongue River Reservoir exceeded the ARM 17.30.670 SC and SAR standards. The sample 
was collected in March of 1993 and appears to be an outlier with an SC value of 2,300 µS/cm compared 
to a median SC value of 598 µS/cm (Figure 9-2). 
 
Since a very limited amount of baseline samples were collected for the Tongue River below the 
reservoir, a useful comparison is to utilize the Tongue River upstream samples as baseline into the 
reservoir and the Tongue River downstream of the dam as mining influenced water quality out of the 
reservoir. Water quality samples from the Tongue River must meet DEQ-7 human health and aquatic life 
standards. Exceedances of DEQ-7 water quality standards occurred in samples collected upstream and 
downstream of mining along the Tongue River Reservoir (Table 9-8). In general, mining influence 
exceedance rates were low for all parameters, with the highest percentages for total iron (13%) and 
total aluminum (5%). However, exceedances of these parameters occurred at a higher or similar rate in 
baseline samples upstream of mining than samples collected downstream of mining. As an exception, 
there were 2 samples that exceeded the mercury acute and chronic aquatic life and HHS standards at an 
exceedance rate of 1%. The mercury samples appear to be outliers as all other mercury samples are 
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non-detects with at least quarterly sampling starting in 1978. Generally, water in the reservoir tends to 
drop suspended sediment which in turn reduces the total metal concentrations. For other parameters, 
exceedances were rare in samples collected both upstream and downstream of the reservoir. 
 
For the Tongue River Reservoir, mining influenced samples are limited and were not analyzed for metal 
concentrations. Therefore, the only parameters that could be compared to DEQ-7 standards are 
ammonia and dissolved oxygen. No samples from the Tongue River Reservoir exceeded the ammonia 
and dissolved oxygen standards.   
 
The number of exceedances of DEQ-7 and ARM 17.30.670 standards or the number of samples above 
livestock guidelines described in Tables 9-6, Table 9-7, or Table 9-8 do not directly indicate the existence 
or likelihood of material damage as these exceedances are not attributed to mining. Many variables can 
influence the exceedance of water quality standards including differences in seasonal distribution and 
consequently the types of flows sampled; differences in the spatial distribution of sites; differences in 
the sampling frequency; and differences in the types of surface water that were sampled. This is evident 
in baseline sampling, as samples upstream from mining in both ephemeral and perennial systems 
recorded exceedances of water quality samples, indicating natural processes in this area can result in 
naturally lower water quality. Exceedances of water quality standards have occurred upstream and 
downstream of mining. Exceedances occur in ephemeral and perennial systems. Exceedances 
downstream of mining are not persistent and are reflective of natural water quality, as demonstrated by 
baseline monitoring. Currently, no exceedances have occurred that are attributed to mining activities 
that would constitute material damage. Mining associated with AM6 has been designed to minimize 
disturbance to the hydrologic balance within the permit area by limiting sediment migration through 
prompt revegetation of reclaimed areas, following MSUMRA's metrics for soil and spoil quality and 
ensuring vegetative cover meets technical standards, and having a PMT plan that achieves approximate 
original contour. Following this plan will ensure material damage to the surface water resources outside 
of the permit area will not occur.   
 


9.2.6.7  Effects of Impoundment during Mining 
Retention of runoff water in sediment control ponds and the discharge of water from these ponds 
change the natural surface water hydrology. Sediment ponds at the Spring Creek and Decker mines are 
generally designed to retain runoff from storms up to the 10-yr, 24-hr recurrence event, and typically 
the ponds have additional storage volume for three or more years of projected sediment loss from the 
disturbed drainages above them. SCM and Decker mines also utilize open pits to manage sediment and 
runoff, which are not designed to discharge. Design requirements for sediment ponds result in at least 
temporary interception of all but the largest storm or snowmelt runoff events. Snowmelt runoff (usually 
in February or March) and successive spring storms (heaviest from April through June) can result in more 
frequent pond discharges from precipitation. Dewatering of mine pits into ponds can also result in 
planned discharges at any time of the year. Sediment control ponds are unlined and therefore pond 
water also infiltrates into shallow ground water units. 


Multiple sediment ponds in drainages with significant mining activity will impact local hydrologic 
patterns during mining. The type and extent of impacts depend on site specific factors, including: 
number of active ponds, level of mining activity, amount of pit pumping, and the timing and magnitude 
of storm and snowmelt runoff intercepted by the ponds. 


Seepage losses to alluvial units and surface discharges of stored runoff or pit water from disturbance 
perimeter sediment ponds can affect flows and water quality in downgradient alluvial units and streams. 
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The effects of individual sediment ponds would generally be limited to the stream and its alluvial ground 
water unit the pond is located within. Impacts to the alluvium could result in relatively high TDS surface 
water in impoundments recharging alluvial ground water units and affecting water quality. The median 
TDS of flood control reservoir surface water is 1,370 mg/L (Table 7-4) which is similar to median baseline 
alluvial TDS concentration of 1,030 mg/L (Table 7-9). Due to the similar concentrations, flood control 
reservoirs and sediment ponds are not anticipated to significantly affect alluvial water quality. 


Sediment pond discharges at the Spring Creek Mine have met MPDES water quality effluent limitations. 
In typical MPDES discharges, water quality is similar or lower in suspended solids than storm runoff from 
local undisturbed drainages. In pond discharges with large amounts of ground water from pit pumping, 
dissolved solids are usually higher than in ephemeral runoff from local undisturbed drainages. Given the 
water limited conditions at SCM, discharges from sediment control ponds are exceedingly rare. Water 
quality of ephemeral drainages affected by mining show no significant changes from baseline conditions 
as discussed in Section 9.2.6.3. 


Flood control reservoirs and sediment control ponds at the Spring Creek and Decker Mines act to 
impound runoff/flows from the three major ephemeral drainages intersecting the permit areas (i.e., 
Spring Creek, South Fork Spring Creek, and Pearson Creek) preventing surface water from these 
drainages from reaching the Tongue River Reservoir. The loss of ephemeral flows from reaching the 
reservoir would have little effect on the quantity of water in the reservoir during most flow events as 
average annual flows account for 0.14% of the annual average discharge of the Tongue River at the dam 
and 0.7% of the average annual storage of the reservoir. The relatively small amount of water prevented 
from reaching the Tongue River and Reservoir has not shown a change in the storage of the Tongue 
River Reservoir or flow characteristics of the Tongue River. Impacts to flows are discussed in Section 
9.2.6.4.2. 


Mining associated with AM6 will disturb an additional 0.5 miles along South Fork Pearson Creek and its 
alluvium in order to relocate the South Fork Pearson Creek Flood Control Reservoir upstream to access 
coal cuts in Pit 7. The additional disturbance in the South Fork Spring Creek drainage will not require any 
changes to the location of existing sediment control ponds or flood control reservoirs, but additional 
sediment controls such as ditches or traps will be constructed. AM6 will extend the life of mining by an 
additional year, resulting in any impoundment related impacts being extended for at least an additional 
year, and likely several more, until the flood control reservoirs and sediment ponds are reclaimed. This 
additional disturbance to the surface water hydrology of South Fork Spring Creek and Pearson Creek, in 
combination with the flood and sediment controls at West Decker, will not result in material damage to 
surface water quantity or quality of the disturbed ephemeral drainages or to the Tongue River Reservoir. 
The flows impounded have not resulted in material damage to the reservoir and are not predicted to as 
they are a minor component of the total discharge and storage of the reservoir/river, and quality of 
impounded water infiltrating in underlying ground water units is of similar quality to those groundwater 
units. 
 


9.2.7  Impacts to Ground Water 
 
As discussed in Section 3.2, during the strip-mining process at SCM, the topsoil (including alluvium) and 
overburden are removed so the coal in the Anderson-Dietz coal seam can be extracted; after which, the 
removed overburden material, now called spoil, is used to backfill the mine pits before regrade. In the 
post-mine area, aquitards that once inhibited and stratified the vertical flow will no longer exist, 
increasing the rate of deep infiltration into lower ground water units. This mining process also requires 
the dewatering of active pits, which has implications on both water quality and quantity in the 
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surrounding area. The size and effect of this dewatering is largely dependent on ground water unit 
properties such as premine water level, hydraulic conductivity, analyte presence, etc. Coal mining has 
existed in the area since the 1980’s so the dataset needed to make predictions on potential mining 
impacts is robust.  


Dewatering the mine area will cause the water levels to decline among all interconnected ground water 
units in the region. In 2017, NTEC commissioned the creation of a ground water model to quantify 
ground water drawdown and the recovery for the TR1 major permit revision (Navajo Transitional Energy 
Company, LLC, 2026). This model is discussed further in Section 9.2.7.1. This model was determined by 
DEQ to remain applicable and sufficient for the AM6 amendment, which was reasonable for several 
reasons, primarily because the existing model has proven to be a conservative estimation of drawdown, 
and because AM6 is predicted to add a relatively small increase in drawdown from mining. These 
together suggest that even after AM6, it is unlikely that water levels will surpass, or even reach, the 
originally predicted amount of drawdown. For a more complete description of the model and the 
reasons why it is still appropriate, see NTEC’s PHC Attachment J. The 2017 model shows a maximum 
drawdown to occur in 2029 (which will be pushed back to Spring Creek’s proposed LOM, 2040), followed 
by a long recovery thereafter. The model has been run through 2079, by which time much of the water 
levels will have dramatically increased. Full recovery is not expected to be reached until after a century 
or more. While ground water levels are recovering, the overall gradient will be inward, towards the pits. 
Eventually, this gradient will weaken and the historic northwest to southeastern gradient will be 
restored. Currently, ground water has not left the spoil area, as discussed in the coming sections, which 
has implications for water quality.  


When assessing analyte concentration, samples with analytes below the detection limit were treated as 
being equal to the detection limit. In 2013, the lead detection limit required by DEQ was lowered from 
0.020 mg/L to 0.0003 mg/L.  This dramatically effected the usability of pre-2013 lead data. For the best 
visualization of this change, please see Figure 9-15. Prior to 2013, all detected lead samples were 
recorded as at 0.02 mg/L, the pre-2013 detection limit for lead, which exceeds to current Human Health 
Standard (HHS) for lead. After 2013, the lower detection limit allowed for more refined lab results but 
makes historic water quality data for lead difficult to use. Taking the data at face value, it appears there 
was a dramatic decrease in lead levels in ground water over this time period which is not the case. This 
suggests that historic lead samples, including both baseline and mine influenced samples need to be 
looked at very closely to determine potential mining impacts. Arsenic is affected by a similar but less 
dramatic data change in 2013, from 0.005 mg/L to 0.001 mg/L. To account for these changes in 
technology the median was analyzed (rather than the mean) and a greater emphasis was placed on 
trends rather than distilling the data into summary statistics. Analytes in Table 9-11 were selected based 
on the analyte’s potential to be present at significant levels, potential to consequentially affect water 
quality in the Spring Creek Mine, and potential to see a change due to mining. 


High levels of fluoride are relatively common in Montana. Three wells within the permit area, split 
between the interburden and the Canyon Coal units have very high sources of fluoride. This is likely 
due to reduced levels of calcium in the area, keeping fluoride in its soluble state rather than 
precipitating out as fluorite. These wells are in the same small region; the trend of increased fluoride in 
some impacted samples should not be over generalized to a permit area wide trend. There may be 
small pockets of increased fluoride within the permit area as a result of mining, but this trend will 
neither be appreciable nor systemic as other areas of the permit show little to no increase in fluoride 
resulting from mining. Due to its locations, the proposed AM6 cuts are not in areas expected to see 
dramatic increases in fluoride concentrations.  
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AM6 proposes to expand strip mining cuts by 318 acres and add 39.4 million tons of coal to the permit 
(a 6.5% increase in the amount of Anderson-Dietz coal approved for removal). AM6 also proposes to 
extend the total life of the mine from 2039 to 2040. Together, these changes are expected to have an 
additive effect on ground water quality and quantity within the interconnected units, with impacts 
that follow historical trends but with an additional incremental effect attributable to the expansion.  
 


9.2.7.1 Ground Water Model 
 
Spring Creek Mine uses a MODFLOW-based computer flow model to estimate drawdown impacts to 
ground water levels associated with approved mining (Nicklin Earth and Water, Inc., 2017). The model also 
predicts water level recovery 50 years following completion of mining. 


The results of the model simulation indicate that the majority of mining-related drawdown in the 
Anderson-Dietz coal will occur in the immediate vicinity of the mine permit area, with the simulated 10- 
foot drawdown contour in the Anderson-Dietz ground water unit extending, in some locations, over 
three miles from the permit boundary (Figure 9-7). The model also predicts that the Canyon Coal will 
experience drawdown, even though this coal is not mined by either the Spring Creek or Decker mines 
(Figure 9-8). Conservative assumptions were used throughout all aspects of the modeling efforts. Hence, 
the drawdown and recovery projections were considered conservative or worst case. Water level 
measurements taken since the model’s inception have proven this assumption to be true, with levels 
typically coming in with a lower drawdown than was predicted. Because of this, and because the scale of 
additional mining proposed in AM6, this model is still an effective tool for piezometric predictions of 
mining-related drawdown (Navajo Transitional Energy Company, LLC, 2026).  


 


9.2.7.2 Alluvium 
Alluvium wells are mostly located along drainage valleys and completed in localized pockets of 
transmissive materials deposited by flooding or exceptionally high stream flows. The quantity of water 
in these localized areas is minimal, and they are generally not connected. Water levels are 
overwhelmingly influenced by climatic variations and local conditions, as discussed in Section 7.2.7. 
Dewatering of the underlying coal seams has limited effect on the alluvial ground water units due to 
the low hydraulic conductivity of the overburden. The largest influences on the alluvium from mining 
are the construction and removal of flood control structures and physical removal of the alluvium in 
the course of mining. Water levels and water quality normally reflect the natural variations of 
precipitation and stream runoff. Refer to Section 9.2.6 for mining impacts to surface water, which, 
compared to other ground water units, will have a more direct influence on the alluvium. 


Water quality in the alluvium is variable, with generally moderate pH, relatively high sulfate and TDS, and 
low arsenic compared to other lithologies (Table 9-11, Figure 9-9, 9-11, 9-13, and 9-14). Most mining 
influenced samples for specific conductance in the alluvium places alluvial wells within Class III (Table 9-
11, Figure 9-12). Median SC increased from 1,465 µS/cm in baseline to 2,570 µS/cm in mining influenced 
wells, but this is largely due to the over representation of high SC areas like the South Fork Spring Creek 
in the mining influenced dataset, and the underrepresentation of low SC areas like Dry and Squirrel 
Creek, which continue to fall under the category of baseline data, due to the absence of mining in those 
drainages. In fact, the South Fork Spring Creek alluvium has seen a slight reduction in conductivity. 
Specific conductance is not anticipated to increase in the alluvium unit as a result of mining. Except for 
lead, which is high throughout the region in all ground water units due to data constraints discussed in 
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7.2.1.2.4, the alluvium has seen very few samples with analytes exceeding Human Health Standards 
(HHS), even in the mining influenced dataset (Table 9-12).  


Water levels across all alluvium wells, including after nearby mining has begun, are fairly consistent 
(Figure 9-20), with most changes happening on a seasonal cycle rather than in response to mining. The 
alluvium in individual drainages is separate and distinct from one another, with little to no transmissivity 
between, meaning that if there was drawdown in one, it would be unlikely to affect the others.  


AM6 expands surface disturbance into previously undisturbed areas of Pearson Creek and the smaller 
South Fork Pearson Creek alluvium. Pearson Creek alluvium, under baseline conditions typically contains 
temporary saturated conditions only in response to snowmelt. These alluvial ground water units are 
discontinuous from the other alluviums, connecting near the confluences of the Tongue River Reservoir. 
Impacts to the Pearson Creek and South Fork Pearson Creek alluvium from AM6 coal cuts will therefore 
be limited in scope and reach to the immediate area. These impacts will be the destruction of the 
stratigraphy, the temporary reduction in water quantity, and the increase salination from the 
evaporation from the new or expanded flood control reservoirs. After mining, NTEC will reconstruct 
these drainages using salvaged alluvial topsoil to mitigate these impacts. The expanded cuts in Pit 4 will 
not expand mining into an alluvium unit.  


With the erratic water levels recorded from alluvial wells, there is no evidence that any alluvial units are 
present within the permit area that could persist beyond the permit boundary (Navajo Transitional 
Energy Company, LLC, 2026), so no material damage can result from either water quality or quantity 
charges. Inside the CIA, mining activities have not been shown to measurably decrease water levels or 
degrade water quality in the alluvial units. Therefore, AM6 is designed to prevent material damage to 
alluvium outside the permit area and is designed to minimize impacts to the hydrologic balance within 
the permit area. 


 


9.2.7.3 Clinker 
Clinker wells are completed in areas of burned coal seams. The clinker is generally very highly 
transmissive, and water infiltrates rapidly. Water quality and water levels, therefore, are heavily 
influenced by the immediately surrounding conditions. Clinker ground water units near the surface are 
dominated by precipitation and runoff cycles, while deeper clinker is more constant throughout the year 
and typically matches the trends of the surrounding overburden (Figure 9-20). Typically, water levels in 
clinker have not been affected by mining drawdown. Like alluvium, clinker is very localized and 
discontinuous, and any changes are unlikely to persist over any significant distance. Water infiltrates the 
clinker from the surface, and eventually flows into unburned coal, overburden, or alluvium in contact 
with the clinker.  


Mining influenced water quality in clinker wells reflects surrounding ground water units and influences 
of natural coal burns. Specific conductance is generally low; with the exception of outlier well, CL-7 
(which was mined through), clinker is either Class I or Class II after being influenced by mining (Figure 9-
12), although median SC remains within Class I after mining influence (Table 9-11). Sulfates are relatively 
low, pH is moderate, and arsenic is somewhat high compared to most other lithologies. (Table 9-11, 
Figure 9-9, Figure 9-11, and Figure 9-14). While HHS exceedances in the unit are generally uncommon, 
arsenic is detected in a higher proportion of clinker samples than any other ground water unit in the 
area (Table 9-12). This is to be expected, as remaining ash from burned coal seams is often a source of 
highly mobile arsenic (Hem, 1989). Lead is also often higher than the HHS, but as discussed, this is 







AM6 CHIA - Hydrologic Impact & Material Damage Assessment 


8/17/2026  73  


typical of the region. Lead does not exceed HHS more regularly in mining influenced samples than in 
baseline.   


Because clinker is discontinuous and rarely holds ground water in the long term, no material damage 
outside the permit boundary will result. Material damage requires either an exceedance of a ground 
water quality standard outside the permit area or a change to ground water by mining or reclamation 
activities that adversely affects land uses, beneficial uses of water, or water rights (82-4- 203(31), 
MCA). Clinker and overburden wells have been unresponsive to mining activity until it is extremely 
close (Navajo Transitional Energy Company, LLC, 2026), indicating minimal hydraulic continuity 
between localized saturated areas. Without continuity between localized units (intraconnectivity), 
impacted ground water would be slow and limited in its ability to move offsite. Due to the 
discontinuous, localized nature of clinker ground water units and the lack of impacts from mining 
within the permit boundary, AM6 is designed to prevent material damage to clinker outside of the 
permit boundary and minimize impacts to the hydrologic balance within the permit boundary.  


 


9.2.7.4 Overburden 
Overburden in the Fort Union Formation is primarily mudstones, with very poor permeability. 
Sandstones, where present, generally represent discontinuous channel deposits. These sandstones may 
hold useful quantities of ground water in certain areas, but transmissivities are generally low. Due to 
these geologic properties, water levels throughout the overburden have not shown a consistent or 
significant impact from mining in the area (Figure 9-20). Instead, on a regional scale, water levels in the 
overburden are generally stagnant throughout time which is indicative of the ground water unit’s poor 
intraconnectivity. One clear trend that has emerged is that water levels are typically steady in the 
overburden until just before the well is mined through, then the water level drops. This suggests that pit 
dewatering has a limited geographic scope on overburden water levels, again due to the low 
permeability of the predominant mudstones. Because of this, mining will not substantially impact water 
levels in the overburden outside of the permit area.  


Ground water in the overburden is more highly mineralized than alluvial or clinker units, with moderate 
specific conductance, pH, and sulfate (Table 9-11, Figure 9-11, Figure 9-12, and Figure 9-14). Arsenic is 
naturally present within the rock (Stricker & Ellis, 1999) and exceeds the HHS of 0.01 mg/L occasionally 
(Table 9-12, Figure 9-9). Lead exceeds HHS in most samples, which is a similar rate for baseline and 
mining influenced samples. However, when it does exceed HHS it is typically as 0.02 mg/L in pre-2013 
samples (with 0.02 mg/L being the pre-2013 detection limit). There have been no post-2013 lead 
exceedances in the overburden, suggesting that actual concentrations of the analyte are lower than the 
data indicates, and that lead increases are not associated with mining. See Section 7.2.6.2.4 for more 
information on the limitations of this dataset. Analytes in the ground water unit after mining influence 
are within their baseline range, with some, like specific conductance, seeing a decrease in median values 
(3,265 µS/cm to 2,055 µS/cm) (Table 9-11). Conversely, sulfate samples saw a dramatic increase in the 
median values, from 134 mg/L to 511 mg/L. The averages from the two groups had the opposite trend, 
with baseline average sulfate being higher than mining influenced. A helpful visualization of this trend is 
shown in Figure 9-14, with mining influenced samples having a higher overall concentration, but without 
the extreme outliers seen in baseline. Sulfate does not have a designated HHS in Circular DEQ-7 
(Montana Department of Environmental Quality, 2019). Mining influenced levels of iron in the 
overburden did not increase and the pH became slightly more alkaline in mining influenced samples, 
suggesting minimal pyrite oxidation even after dewatering. There is some potential this reaction will 
increase slightly once water levels increase, as water is a critical component of the reaction below four 
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hundred degrees Celsius (Bergholm, 1995). However, as discussed, pyrite levels in the overburden are 
low and neutralizing compounds are plentiful, greatly limiting the potential scope and duration of pyrite 
decomposition. 


Overburden within the planned mine area will be removed in the course of mining, destroying some unit 
material. The process will remove aquitards and reduce compaction, increasing the transmissivity over 
the mine cuts (see Section 9.2.7.9). Because of the sporadic and discontinuous presence of ground 
water in the overburden, as well as the low hydraulic conductivity in the overburden, mining impacts to 
ground water in the unit both in quality and quantity will be limited in size and scope. No material 
damage will result outside of the permit area from the cumulative effects of current mining and the 
AM6 expansion. Due to the weak intraconnectivity of the overburden ground water unit and the highly 
localized of impact from mining within the permit boundary, AM6 is designed to prevent material 
damage to the overburden outside of the permit boundary and minimize impacts to the hydrologic 
balance within the permit boundary. 


 


9.2.7.5 Anderson-Dietz Coal 
The Anderson-Dietz aquifer discharges primarily at mine pit faces. Because the hydraulic conductivity of 
coal is low, pit inflow rate is generally low. Pit inflow is estimated to be less than 70 gpm at the Spring 
Creek Mine. The small quantity of water that accumulates in the Spring Creek Mine pits is used for mine 
dust suppression, minimizing the need for discharge of accumulated pit water into surface water 
drainages. 


Water levels in the Anderson-Dietz coal have been generally declining, as would be expected with 
dewatering and coal removal (Navajo Transitional Energy Company, LLC, 2026) (Figure 9-21). The decline 
in the water levels is often masked by greater drawdowns resulting from CBM operations in the area 
from 2000-2005. Water levels will continue to decline until the end of mining, at which time they will 
begin to recover. The Anderson-Dietz drawdown model predicts significant drawdown (over 100 feet of 
drawdown between the Carbone and Spring Creek faults), mainly over the Spring Creek Mine permit 
area (Figure 9-7). It is anticipated that full recovery may take hundreds of years (Navajo Transitional 
Energy Company, LLC, 2026). As seen in Table 8.2 and Figure 8-2, only NTEC-owned ground water rights 
are expected to see a drawdown greater than 10 feet at their point of diversion, with water levels 
returning to premine conditions within several decades depending primarily on proximity to the mine and 
proximity to the Tongue River Reservoir.  


Water quality in the Anderson-Dietz coal is quite variable, but generally specific conductance is rather 
high, and HHS exceedances for arsenic and lead are common but at roughly the same levels for baseline 
and mining influenced samples (Table 9-12, Figure 9-9, Figure 9-10, and Figure 9-12). In all analytes 
(Figure 9-9 through Figure 9-14), mining influenced samples have a large variance in analyte 
concentrations. This high variability can be seen with most analytes (pH, SC, Sulfates, Lead), but TDS 
specifically shows a clear increase in sample range compared to baseline samples. Similar to what is 
seen in the overburden, TDS tends to rapidly increase when mining is in close proximity, likely due to the 
increase in ground water movement as mining progresses, allowing for agitation and dissolution of 
minerals already present within the material column. This increase in TDS range coincides with an 
overall increase in the median TDS (1,600 mg/L to 1,840 mg/L) and increase in the median SC (2,230 
µS/cm to 2,994 µS/cm) (Table 9-11). Anderson-Dietz wells show a high degree of variability, with several 
wells being Class I, Class II, and Class III. Most Anderson-Dietz wells near the AM6 expansion are in Class 
III and will not be materially damaged by AM6 because the expected maximum increase in SC would not 
alter the ground water class of the Anderson-Dietz aquifer outside of the permit boundary. One well 
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inside the proposed permit boundary and near the AM6 expansion, AD-17, tends to be high Class II and 
there is a possibility the proposed amendment will push it over into Class III, however, predictions 
regarding ground water need to be broad. Making predictions and determining causation on ground 
water in a single unit at a single location is not practical without much clearer trends. On a larger, 
ground water unit scale salinity is not expected to increase post mining with the addition AM6.  Any 
increase in salinity outside of the permit boundary is expected to be minor and geographically 
restricted.  


As backfilling of mine pits and reclamation progresses, backfilled overburden (spoil) replaces Anderson-
Dietz coal. Trends in post-mining spoil water levels and water quality are discussed further in Section 
9.2.7.9. At this point in time, the spoil areas are a sink for the ground water and there has been no 
evidence that water has begun to leave the area. Spoil water levels are still lower that the premine 
Anderson-Dietz water levels and are not expected to surpass them for many decades. Eventually, the 
water in the spoil will reach the levels of the surrounding ground water units and water will begin to 
travel outside of the spoil and into the overburden and Anderson-Dietz ground water units outside the 
mining footprint. At that point, the analytes currently in the spoil will begin to travel into the 
surrounding region, following the historic northwest to southeast gradient. The best prediction of water 
quality in the Anderson-Dietz coal should be deduced from current water quality trends in the aquifer, 
and the current analyte concentrations in the spoils. Trends in Anderson-Dietz suggests that mining 
related spikes in TDS will peak during the initial re-saturation of the material, then eventually decline 
closer to a premine level after several flushes. As recharge water moves into the Anderson-Dietz aquifer, 
microbial reduction of dissolved sulfates will lead to reduced sulfate concentration, with the production 
of hydrogen sulfide and carbon dioxide gases and the precipitation of iron sulfide minerals. Any excess 
sodium ions will be exchanged for calcium and magnesium ions in the coal, decreasing sodium 
concentrations and lowering the specific conductance. For an analysis on current analyte concentrations 
in the spoils see Section 9.2.7.9. 


Although the Anderson-Dietz coal is commonly used as a water supply in the area, wells downgradient 
of the permit area are completed in the Canyon Coal or underburden, and will not be materially 
damaged by changes in the water quantity or quality in the Anderson-Dietz coal, as mining impacts on 
the Canyon Coal and underburden are indirect, and no contact with ground water directly influenced by 
mining is anticipated. Exceedances of HHS outside the permit boundary attributable to mining would 
constitute material damage, even without receptor wells being present, but none are expected. The 
largest AM6 expansion is in Pit 2 and Pit 7, the Anderson-Dietz wells south of the area are the most likely 
to see a modest increase in specific conductance, but since baseline samples in the region are primarily 
Class III under baseline conditions, no material damage will occur. Because the permittee has 
demonstrated that the proposed mining associated with AM6 is not predicted to impact beneficial uses 
through changes in water quality or water quantity, AM6 is designed to prevent material damage to the 
Anderson-Dietz aquifer outside of the permit area and is designed to minimize impacts to the hydrologic 
balance within the permit area. 


 


9.2.7.6 Interburden 
The interburden is relatively similar to overburden, but there are more sandstone units, including a 
relatively persistent sandstone unit below the Anderson-Dietz coal. Water levels in the interburden have 
declined due to CBM development, but are beginning to recover, particularly in the upgradient areas 
(Figure 9-22). A worst-case approximation of interburden drawdown can be obtained by comparing the 
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ground water model for Anderson-Dietz and Canyon Coal, but in reality the drawdown will likely be 
significantly lower due to the unit’s lower hydraulic conductivity.   


Ground water from the interburden often exhibits relatively high fluoride and chloride concentrations, 
but other concentrations are intermediate between Anderson-Dietz and Canyon coal ground waters, as 
would be expected (Table 9-11).  Fluoride has shown a marked increase from baseline to mining 
influenced samples, with 8 percent of baseline samples exceeding the HHS for fluoride while 25 percent 
of mining influenced samples exceed the HHS for fluoride (Table 9-12). However, all elevated fluoride 
measurement concentrations are within the permit boundary. It is also important to note that baseline 
data is limited in the interburden, with most wells only having several years of baseline before becoming 
mining influenced, making trends in the ground water unit difficult to assess. Median fluoride showed 
only a modest increase, from 2.63 mg/L to 3.02 mg/L, suggesting the increase over this time may be less 
impactful than the number of HHS exceedances might suggest. Most of the high fluoride samples in the 
interburden come from one well, 81-115-IBW, suggesting a pocket of high fluoride, rather than a 
widespread trend throughout the ground water unit. Lead and arsenic have not shown an increase in 
HHS exceedance rate. TDS, SC, pH, and sulfates have not notably increased over the course of mining 
(Table 9-11, Figure 9-11 – Figure 9-14). Floride and chloride should continue to be monitored in the 
interburden, but a sizable increase in concentration of the analytes is not expected outside of the permit 
area. Effects from mining on water quantity are indirect and small, and no direct contact with mining 
related ground water will occur. Interburden drawdown will be mild and will not adversely affect any 
water user. There will be no impact to the interburden in quality outside of the permit area from new or 
existing mining. AM6 is designed to prevent material damage outside of the permit area and is designed 
to minimize impacts to the hydrologic balance within the permit area. 


 


9.2.7.7 Canyon Coal 
Ground water levels in the Canyon coal have declined in several wells, most likely due to CBM 
development (Figure 9-22). In some cases, dewatering in advance of mining has contributed to the 
decline, but the ground water head at all Canyon wells is well above the top of the unit. Ground water 
levels for Canyon Coal have been modeled for the end of mine and early recovery stages similar to 
Anderson-Dietz. The drawdown model predicts a maximum drawdown of over 80 feet, with some areas 
outside of the permit area seeing drawdown as high as 40 feet (Figure 9-8). Importantly, the hydraulic 
head is considerably higher than the interburden aquitard, and the unit is still expected to be under 
confined conditions post mining. Full recovery may take hundreds of years (Navajo Transitional Energy 
Company, LLC, 2026). As seen in Table 8-2 and Figure 8-2, only NTEC LLC owned ground water rights are 
expected to see a drawdown greater than 10 feet at their point of diversion, with water levels returning to 
premine conditions within several decades depending primarily on proximity to the mine and to the 
Tongue River Reservoir.  


Ground water in the Canyon coal is generally lower in specific conductance than Anderson-Dietz ground 
water. Much of the extreme SC values found in Canyon Coal baseline samples are no longer seen in the 
mining influenced samples; overall median SC fell from 3,990 µS/cm to 1,640 µS/cm. Sulfate is relatively 
low, and arsenic concentrations are moderate compared to other lithologies. (Table 9-11, Figure 9-9, 
Figure 9-12, and 9-14). Similar to the overburden, when the HHS is exceeded for lead it is typically only 
by a modest amount, and do not show a marked increase with mining influenced samples. Lead 
concentrations are, on average, higher in the Canyon coal than in the Anderson-Dietz. These elevated 
lead levels are near baseline levels. Similar to the interburden, Canyon Coal has high levels of fluoride in 
one specific area; two fault-straddling wells, CN-4 and CN-7, produce the majority of samples from 
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Canyon Coal with fluoride concentrations above HHS (Table 9-12). These wells were drilled near existing 
mining, and so they never had baseline samples. It is unlikely there would have been lower fluoride 
levels in this area pre-mine. As discussed, these effects have been shown to be spatially limited.  


There will be no material damage to water quality in the Canyon Coal from the proposed mining. No 
impacts to water quantity are expected in the Canyon Coal, as drawdowns are not large enough to alter 
the system to unconfined conditions. Drawdown in the hydraulic head of Canyon Coal will extend 
beyond the permit boundary, but the reduction will not affect the amount of available water for any 
water user, particularly non-NTEC users. AM6 is designed to prevent material damage outside of the 
permit area and is designed to minimize impacts to the hydrologic balance within the permit boundary. 


 


9.2.7.8 Underburden 
Underburden wells were completed 20 to 100 feet below the Canyon Coal. Some underburden wells 
have been dry since installation while others measured a saturated thickness of 10 feet to 40 feet. A 
worst-case approximation of underburden drawdown can be obtained by viewing Canyon Coal ground 
water model, but in reality, the drawdown will likely be significantly lower due to the aquifer’s lower 
hydraulic conductivity and isolation from mining activities from the interburden and Canyon Coal. 
Outside of the permit boundary, underburden drawdown will not be perceptible against background 
noise. 


Specific conductance in the underburden is generally higher than the Canyon Coal (Class II and Class III), 
lead concentrations and TDS levels are similar, and pH is fairly high (Table 9-11, Figure 9-10, Figure 9-11, 
Figure 9-12, and Figure 9-13). Effects from mining on water quantity are indirect and small, and no 
direct contact with mining related ground water will occur. There will be no impact to the underburden 
in quality or quantity outside of the permit area from new or existing mining.  


 


9.2.7.9 Spoil 
Hydraulic properties such as conductivity and storativity are changed in the process of removing 
overburden strata and returning it as spoil to mined-out pits. The relatively homogenous spoil backfill is 
expected to have a more uniform hydraulic conductivity in contrast to undisturbed, bedded lithology, in 
which vertical conductivity is usually lower than horizontal conductivity. Aquifer tests in spoil wells at 
the Decker mines show transmissivity ranging from 0.2 ft2/d to 375 ft2/d (Table 7-8). Porosity of the spoil 
is generally higher than the porosity of the undisturbed bedrock, often resulting in a higher storage 
coefficient in the spoil.  


Ground water in the unmined Anderson-Dietz ground water unit is in a confined, reducing state. When 
the coal is replaced with spoil after mining, the ground water is unconfined, at least until water levels 
fully recover. The conditions in spoil are more oxidizing. As a result, sulfate levels rise, as do sodium and 
dissolved solids. The newly oxidizing water dissolves available gypsum, pyrite and carbonate minerals, 
and exchanges calcium and magnesium ions for sodium adsorbed onto smectitic clay minerals in the 
spoil (Clark D. W., 1995). When the spoil water re-enters coal on leaving the mined area, sulfate 
reduction via microorganisms begins again, provided the conditions within the coal are suitable, and 
sulfate levels drop. Sodium exchanges for calcium and magnesium ions adsorbed onto coal, and some 
sulfide and carbonate minerals precipitate, reducing dissolved solids (Clark D. W., 1995). The degree of 
chemical change is uncertain until drawdown recovers after the end of mining, and ground water begins 
to flow offsite. 
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Specific conductance has been higher in the spoil wells than in the surrounding ground water units, with 
a median almost two times the value of the next highest unit, 5,800 µS/cm compared to 2,800 µS/cm 
(Table 9-11). This is likely due to the exposure of previously reduced sediments to oxidizing conditions, 
and the subsequent decomposition of pyrite to iron oxyhydroxides via pyrite oxidation. These processes 
slightly lower the pH and have resulted in increased sulfates (also much higher in spoil compared to 
other ground water units), and have potentially caused slight increases in arsenic levels, although 
arsenic has rarely been detected in spoil well samples. Arsenic is a very common impurity in pyrite and 
can be released during pyrite oxidation. However, the process is quite slow at higher pH values (above 
4). The significant quantities of bicarbonate contained in the ground water buffer the acids produced 
during pyrite decomposition and prevent decreases in pH (HydroSolutions, Inc., 2015) (Figure 9-16). 
Specific conductance, TDS, and sulfate levels are generally still increasing in spoil wells, suggesting this is 
an ongoing process (Figure 9-17, 9-18, and 9-19). 


Spoil water type is predominantly sodium sulfate, but sodium bicarbonate type water is also common. 
Water quality between closely spaced spoil wells can vary considerably. Spoil units are still forming in 
reclaimed pits in the Spring Creek Mine. Postmine water quality will continue to evolve as mine pits are 
backfilled and the upgradient recharge moves into and through the spoil ground water unit. Estimates of 
the amount of ground water required to restore the premine salt balance range from one pore volume 
(Van Voast & Reiten, 1988) to over 900 pore volumes (Davis, 1984). Depending upon pit location and the 
rate of ground water flow through the spoil, it will likely take decades or centuries after the completion 
of reclamation to reach the final water quality in the Spring Creek permit area. 


As expected, specific conductance, TDS, and sulfate concentrations are higher in the spoil than in other 
lithologies. Median iron levels in spoil are roughly ten times the median seen throughout the region; 
iron is another product of pyrite decomposition (Table 9-11). Lead is slightly higher and arsenic is slightly 
lower than other ground water units; see Section 7.2.6.2.4 and Section 9.2.7 for discussion on reliability 
of these findings. Chloride and fluoride do not have the same spikes in spoil as in the interburden or 
Canyon Coal aquifer. Median chloride concentrations in the pre-mine Anderson-Dietz and Overburden is 
8.5 mg/L, and median chloride concentrations in spoil is 18 mg/L.  


At the Spring Creek Mine, recharge in the backfill of Pits 1, 2, and 3 is currently being monitored by nine 
spoil wells, seven of which are also collecting water quality data. Most wells are showing slow recovering 
water levels, with the exception of SP-3, which is affected by active mining nearby (Figure 9-15). SP-9 was 
the most recently installed spoil well, and it is the only spoil well in Pit 4.  


Spring Creek Mine estimated a time of over 100 years for water level recovery in the mine area with 
some locations possibly not recovering fully for 1,000 years (Nicklin Earth and Water, Inc., 2017). Initial 
recovery will be relatively rapid, as local cones of depression direct flow toward depleted areas. As 
ground water levels approach equilibrium, natural flow patterns will begin to re-establish, and flow into 
the depleted areas will decrease. Re-saturation at the Spring Creek Mine will come almost entirely from 
local ground water flow and most areas will not receive additional recharge from the Tongue River 
Reservoir. Until water levels have recovered fully, ground water gradients will produce flow toward the 
spoil areas, and little or no spoil ground water will leave the permit area. As long as the flow is 
exclusively inward, salinity will be higher than baseline, as dissolved constituents are unable to exit. 


Once the ground water levels stabilize in the reclaimed areas, higher salinity ground water will 
temporarily flow toward discharge at the Tongue River. Due to the low transmissivity of the sediments, 
the volume of water delivered is expected to be very small in relation to the discharge of the river. 
Because of dilution effects, no material damage is expected from the addition of small volumes of higher 
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salinity ground water, as discussed in Section 9.2.6.4.3. Salinity of ground water in the spoil will 
eventually stabilize at or near the premine baseline for overburden ground water. 


AM6 will add an additional 318 acres of mine cuts, an 7% increase in surface area of spoil. This 
amendment will also increase the life of mine by one year, which will slow down re-saturation into the 
spoils by a similar factor, one to five years. Overall, the water quality and quantity in spoils will have 
limited effect outside of the permit area, and this effect will not substantially increase with the addition 
of AM6.  


 


9.2.7.10 Drawdown Impacts to Ground Water Rights 
 
There are sixty-nine ground water rights in or around the ground water CIA, twenty-four of which are 
owned by water users other than NTEC (Table 8-2). Most means of diversion are wells, which draw from 
all ground water units except alluvium, clinker, and spoil. The highest predicted drawdown on a well is 
ninety feet in an industrial Aderson-Dietz water right inside the permit boundary owned by NTEC. 
Notably, NTEC is the only water user with a predicted drawdown of greater than ten feet. This trend is 
best illustrated by Figure 8-2, which shows all other water right owners are outside of the Anderson-
Dietz and Canyon Coal predicted 10-foot drawdown. Importantly, this contour is the maximum 
predicted drawdown.  


Pits and developed springs are also common, used in seventeen ground water rights. It is difficult to 
assess which specific ground water unit these are sourced from, but in this region it is most likely to be 
alluvium, overburden, or an Anderson-Dietz outcrop. Of the four non-NTEC pit/spring ground water 
rights, three are used for stock and one for mining. As seen in Figure 8-2, these points of diversion are all 
well outside of the anticipated 10-foot drawdown and are not expected to see a meaningful reduction in 
flow, especially if the water right diverts water from the alluvium or overburden.  


Current ground water quality trends are discussed in Section 9.2.7.2 - Section 9.2.7.8. The effects of 
mining will largely diminish in magnitude the farther the point of diversion is from the mine, particularly 
for water rights upgradient (to the northwest). At the nearest non-NTEC owned water rights, no impact 
to the ground water quality is predicted. 


The additional coal proposed in AM6 is not expected to have any impact on private ground water rights. 
Per NTEC LLC’s mitigation plan, if replacement water becomes necessary, it will be sourced from 
underburden sandstones or from the Canyon Coal (Navajo Transitional Energy Company, LLC, 2026). The 
piezometric head in Canyon Coal is higher than the confining layer above, which will continue to be the 
case post-mine. Dewatering of the ground water unit is not reducing the head enough to create an 
unconfined state, or to significantly diminish the amount of available water. As discussed in Section 
9.2.7.7, the water quality of the Canyon Coal aquifer will not be reduced due to mining activities. Taken 
together, these findings indicate that the Canyon Coal aquifer is a viable replacement source should the 
need arise.  


 


9.2.8  Ground Water Quality Exceedances 
Determination of ground water quality exceedances is based on the following: 


• Changes in ground water quality that cause a change in beneficial uses based on narrative 
standards contained in ARM 17.30.1006; 
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• Increase of a parameter for which HHS are not listed in DEQ-7, to a level that renders the 
waters harmful, detrimental or injurious to the beneficial uses listed for that Class of water, 
and; 


• Exceedances of HHS contained in DEQ-7. 


As explained in Section 2.2, this CHIA assesses possible violation of water quality standards for ground 
water by applying the standard for the primary parameter of concern, salinity, which is governed by the 
narrative standard set forth in ARM 17.30.1006. Accordingly, the CHIA assesses whether a parameter 
may increase to a level that would render the waters harmful, detrimental, or injurious to the beneficial 
uses listed for the classification of the ground water. Other parameters are evaluated against DEQ-7 
drinking water standards, where applicable. 


 
9.2.8.1 Adversely Affected Land Use or Beneficial Use of Ground water 
Post-mining land use in the Spring Creek Mine area is expected to be primarily livestock grazing land or 
wildlife habitat. Current ground water quality is Class II to Class III (ARM 17.30.1006). The only ground 
water units that regularly meet Class I standards are some clinker deposits, which do not deliver reliable 
quantities of water in most cases, and the underburden. As discussed above in Section 9.2.7.2 – 9.2.7.9, 
AM6 will not result in a ground water classification change and will not materially damage or inhibit 
beneficial uses. 


 


9.2.8.2 Arsenic 
Continental deposits throughout North America often have notable levels of naturally occurring arsenic. 
Arsenic has been reported in background water quality samples from all monitored lithologies at the 
Spring Creek Mine (Nicklin Earth and Water, Inc., 2014). Arsenic levels above the detection limit range 
from 0.0001 mg/L to 2.0 mg/L. The Montana HHS for arsenic in ground water is 0.010 mg/L (Montana 
Department of Environmental Quality, 2019). Arsenic is associated with reducing conditions (Thomas, 
2007) and is generally found along with other reduced components, such as ammonia, orthophosphate, 
and sulfide. Arsenic is naturally present within the coals of the Fort Union Formation, with a mean 
concentration of 2.6 parts per million (ppm) (Stricker & Ellis, 1999). While arsenic within a coal deposit is 
relatively immobile under normal conditions, the natural burning of a significant coal seam produces 
clinker and ash, which may contain arsenic in a more soluble form (Hem, 1989). As ground water flows 
through the clinker deposits, arsenic may be dissolved and carried downgradient. The extremely high 
transmissivity of the clinker results in any soluble arsenic being carried away from the clinker into 
overburden or other adjacent materials, so the dissolved arsenic concentration in the clinker itself is not 
particularly high. Because natural arsenic levels exhibit a wide spatial variability, it is difficult to predict 
where elevated levels will be detected. Arsenic detected within ground water at Spring Creek Mine is 
unlikely to be related to mining activities (HydroSolutions, Inc., 2015). 
 
9.2.8.3 Barium 
Six Barium samples surpassed the HHS (1.00 mg/L) in the alluvium and Anderson-Dietz units. These 
samples were from three wells, 80103WAO, WD329WP, and 407W, and all samples were taken in the 
1980s and 1990s. It does not appear that this is a widespread analyte of concern or that barium levels are 
affected by mining. 
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9.2.8.4 Cadmium 
Five cadmium samples exceeded the HHS of 0.005 mg/L in the 1970s in the Anderson-Dietz and 
Interburden. No cadmium samples have exceeded the HHS since that point, so it is possible there are 
reporting or sampling errors with these samples. It does not appear that this is a widespread analyte of 
concern and that cadmium levels are not affected by mining. 
 
9.2.8.5 Copper 
Only one exceedance of the copper HHS of 1.30 mg/L was recorded in 2007; it is a significant outlier in a 
well (79100WAP) with very few detections of dissolved copper among 56 analyses. The next highest 
detection is a full order of magnitude lower, so this exceedance is likely in error. 
 
9.2.8.6 Fluoride 
One well completed in interburden, 81-115-IBW, and two Canyon Coal wells, CN-4 and CN-7, have 
frequently had fluoride concentrations above the DEQ-7 HHS of 4 mg/L, in baseline as well as mining 
influenced samples. Of the 114 ground water fluoride exceedances from 1977 through 2024, 95 are 
from these three wells. Of the remaining 19 exceedances, most are found in the Canyon Coal or 
Anderson-Dietz. Fluoride levels in ground water are commonly associated with relatively high pH and 
low calcium concentrations (Hem, 1989). 
 
9.2.8.7 Lead 
Exceedances of the lead HHS of 0.015 mg/L have been recorded from every lithology. There is no 
discernable spatial or temporal pattern, and none of the wells return consistently high lead levels. As 
noted above, lead samples before 2013 are skewed high, due to a pre-2013 detection limit of 0.02 mg/L, 
and it is unlikely the analyte has the historic dominance the data suggests. Lead is naturally present in 
Fort Union coal at a mean concentration of 3 ppm (Stricker & Ellis, 1999). Under most conditions, lead is 
fairly immobile in ground water (Hem, 1989). The presence of intermittent lead in all lithologies at a 
similar rate in baseline and mining influenced samples suggests that it is not related to mining activity. 
 
9.2.8.8 Nitrate 
The HHS for nitrate plus nitrite is 10 mg/L as N. In deeper strata, nitrogen is commonly present as 
ammonia, indicating reducing conditions. Nitrate is quite common in shallow ground water which can be 
due to a number of natural and human factors. Historically, Pit 4 overburden has been high in nitrate 
which has been linked to the oxidation of ammonium ions attached to clay minerals (Arnold & Dollhopf, 
1977). It is unlikely that the elevated nitrate levels are related to mining. Spoil wells in Pit 4 have not 
seen elevated nitrogen, supporting the limited scope of the trend.  
 
9.2.8.9 Selenium 
All exceedances of the selenium HHS of 0.05 mg/L were reported from two Anderson-Dietz wells, 
205780 and AD-7 from 2013-2014. It does not appear that this is a widespread analyte of concern or that 
selenium levels are affected by mining.  
 
9.2.8.10 Secondary Contaminants 
Aluminum, chloride, iron, manganese, sulfate, and zinc are secondary contaminants, generally with 
aesthetic rather than toxic limitations (United States Environmental Protection Agency, 2009). Copper 
and fluoride have both primary and secondary standards, but monitoring is for the primary standard. 
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Many water samples, particularly those with lower pH, contain relatively high levels of iron, which may 
exceed the National Secondary Drinking Water Regulations secondary maximum contaminant limit 
(SMCL) of 0.3 mg/L (United States Environmental Protection Agency, 2009). Elevated levels of aluminum, 
manganese, and sulfate are also common in terrestrial sediments, particularly those with coal deposits. 
The effects of these constituents are primarily taste and staining, and will not adversely affect potential 
water uses. 


 


9.2.9   Cumulative Impact of Historic, Current and Proposed Mining 
Historic coal mining has occurred in the Tongue River basin since the late 1800’s. Many small abandoned 
and historic coal mine sites are located within and around the CIA (Figure 3-3). These sites are a mixture 
of surface and underground operations that are much smaller in scale compared to current permitted 
coal mines in the area. Abandoned coal mines similar to the ones in the Tongue River basin are spread 
throughout southeastern Montana watersheds. Larger historic coal operations were present in the 
upper Tongue River basin in Wyoming (Figure 3-3). Due to the widespread nature of the historic coal 
mining throughout the Powder River Basin, and the operations occurring before any baseline sampling 
was conducted, any potential historic impacts on Tongue River water quantity and quality are unable to 
be quantified. Any impacts due to historic mining are estimated to be minor due to the operations’ small 
scale and the lack of documented change of water quantity and quality as a result of, or coinciding with, 
the mining. Therefore, the surface and ground water conditions in the 1970’s are considered baseline 
conditions for the Tongue River system in the CIA. 


AM6 will increase mining disturbance in the Pearson Creek and Spring Creek drainages by about 0.8 
square miles or 0.04% of the Tongue River Drainage from the dam. These ephemeral drainages are 
currently affected by mining at the Spring Creek and Decker mines. At least an additional year of 
ephemeral tributary flow restriction from the Tongue River Reservoir will occur as a result of AM6. This 
will be a continuation of current practices and no new tributary flow will be restricted. An additional 0.4 
acres of wetlands will be disturbed with AM6. This is a minor amount to the total wetland disturbance of 
29 acres currently approved for SCM and SCM has permit commitments to construct wildlife 
enhancement features, such as wetlands. The additional disturbance to the ephemeral drainage basins 
is minor compared to existing disturbance and the basins will be reclaimed to approximate premine 
topography. Analysis of runoff modeling suggests the addition of AM6 drainage basin reclamation to the 
existing and planned reclamation at SCM and West Decker mines will not significantly alter the runoff 
characteristics of the basins from what is currently approved.  


Water quality and quantity of postmine drainages is predicted to be similar to premine conditions. 
Cumulatively, the three mines around Tongue River Reservoir, East Decker, West Decker, and Spring 
Creek contribute and estimated 16,312 kg of dissolved materials into the reservoir per day. As discussed 
in Section 9.2.6.4.3, this is roughly a 5.8% increase in salinity inflows, which is considered relatively 
minor such that no material damage will occur. AM6 will not significantly change the mass balance 
equation and will not cause a greater cumulative change to the reservoir.  There is currently no 
proposed mining in addition to AM6. 


Per 75-5-703(10)(c), MCA new or expanded nonpoint source activities affecting a listed water body may 
commence and continue without a completed Total Maximum Daily Load (TMDL) if those activities are 
conducted in accordance with reasonable land, soil, and water conservation practices. Coal mining 
changes to spoil water quality are a nonpoint source change to ground water quality. Therefore, by 
adhering to MSUMRA reclamation plan requirements including but not limited to soil handling, 
commitments to special handling of spoil that may be acid or toxic forming, contemporaneous 
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reclamation, and plans to minimize impacts to the hydrologic balance, the proposed mine plan commits 
to conducting mining with all reasonable land, soil, and water conservation practices and may 
commence.  


The amendment will add 479 acres of additional disturbance, an increase of 5 percent. Included in these 
acres is a 318 acre increase to Pits 1, 2, 4, and 7 which will increase the amount and duration of 
drawdown. This expansion will continue NTEC LLC’s process of stripping topsoil, removing overburden, 
extracting Anderson-Dietz coal, and backfilling the pits with spoils material. Analysis of water levels has 
demonstrated that the existing model is a conservative estimation of drawdown, and that the AM6 
amendment will not surpass the model’s prediction. Drawdown in the ground water units has not 
materially decreased water quality. While spoil water has not yet left the mining footprint, the current 
water quality in the spoils and the geochemical make-up of the material demonstrates that water 
quality changes will be highly limited in scope when it does. An increase in exceedances of human health 
standards will not occur as a result of current or proposed mining. Cumulative impacts from current 
mining operations to the hydrologic balance are minor such that material damage will not occur to the 
various ground water units. AM6 is designed to prevent material damage outside of the permit area and 
impacts to the hydrologic balance will be minimized. 


 


9.3  NON-MINING IMPACTS 
Impacts to surface and ground water systems from sources other than coal mining are not considered in 
the material damage assessment. However, it should be noted that CBM production in the Decker area 
began in late 1998 in the vicinity of Squirrel Creek (Kinsey & Nimick, 2011), south of West Decker Mine. 
Sharp declines in coal seam water levels have followed CBM development due to aggressive pumping 
from the Anderson-Dietz, Canyon, and deeper coal units to decrease pressure head and facilitate the 
release of gas. The withdrawal of large volumes of ground water associated with gas production has 
created extensive areas of drawdown and modified ground water flow direction. Extraction of ground 
water to decrease hydrostatic head, and thereby facilitate gas production, has decreased pressure head 
as much as 600 feet in coal seam ground water units in the vicinity of Squirrel Creek, southwest of West 
Decker pits (Meredith, et al., 2012). Monitoring wells in coal ground water units at the Decker mines 
have recorded substantial declines and some monitoring sites have had to be abandoned because they 
are venting dangerous levels of gas due to reduction of hydrostatic head. Hydrographs for wells near the 
Squirrel Creek field generally show a marked increase in the rate and amount of drawdown beginning in 
2000. 


The influence of CBM drawdown on the Spring Creek Mine creates difficulty in determining the degree 
of impact from coal mining on the local ground water units. A distinctive and typically sharp increase in 
drawdown rate is evident on hydrographs particularly between 2000 and 2015 in the Anderson-Dietz 
unit (Figure 9-21), marking the change from drawdown associated with mining to drawdown associated 
with CBM production. Since the scope of this CHIA is to assess the impacts only of coal mining (ARM 
17.24.314(5)) on the hydrologic balance, analysis of the impacts of CBM development on the ground 
water units is not discussed in further detail. 
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10.0 CONCLUSION 


The above sections of this CHIA represent an in-depth analysis of impacts to the hydrologic balance from 
mining that includes an assessment of existing or probable changes to the hydrologic balance inside and 
outside the permit area resulting from the proposed operation of AM6 and an evaluation of material 
damage outside the permit area where impacts to the hydrologic balance resulting from AM6 may 
interact with previous, existing, and anticipated mining. A summary of the conclusions of this analysis is 
presented below. 
 


10.1  SURFACE WATER 
 
AM6 proposes to add coal cuts to pits 1, 2, 4, and 7. The addition of these coal cuts will re-arrange the 
timing of the mine plan and extend the life of mine by at least a year. The mining related disturbance of 
these additional cuts will primarily occur in the Pearson Creek drainage, including South Fork Pearson 
Creek, and a minor portion of the South Fork Spring Creek drainage. The surface water CIA includes 
Spring Creek, South Fork Spring Creek, Pearson Creek, and Tongue River Reservoir, delineated based on 
the discussion in Section 5.1. Potential impacts to surface waters from the proposed operation of AM6 
and all previous, existing, and anticipated mining in the cumulative impact area were evaluated by 
assessing the results of long-term monitoring of surface water quantity and quality data from a network 
of stream monitoring stations and other available data sources. 


The mining impacts associated with AM6, will cumulatively add to the existing impacts to surface water 
quantity and quality from the Spring Creek and West Decker mines. Current mining has disturbed 
tributary drainages to the Tongue River Reservoir (Spring Creek, South Fork Spring Creek, Pearson Creek, 
Pond Creek), and to date, surface water impacts from previous and existing mining have been limited to 
the disturbed drainage basins located in the Spring Creek or Decker permit boundaries. During mining, 
the surface water flows from the ephemeral drainages in the CIA (Spring Creek, South Fork Spring Creek, 
and Pearson Creek) are impounded by flood control structures or intercepted by mining cuts, preventing 
them from reaching the Tongue River Reservoir and thereby the Tongue River (Section 9.2.6.4.2). 
Additionally, the mine generated spoils ground water unit will contribute elevated TDS and SC ground 
water to the Tongue River Reservoir once ground water gradients are re-established towards the 
reservoir (Section 9.2.6.4.3). Once mining is complete, reclamation includes constructing postmine 
topography that resembles the pre-mine landscape, including drainages and drainage basins (Section 
9.2.6.5). The existing impacts of the hydrologic balance have been analyzed and determined to not 
cause material damage to surface water quantity and quality resources outside the permit boundary.  


During mining at the Spring Creek and Decker mines, tributary surface flows to the Tongue River 
Reservoir are intercepted and controlled through diversions and sediment control structures. As 
discussed in Sections 9.2.6.4.2 and 9.2.6.5.1, the Spring Creek and Decker mines disturb a minimal 
amount of the total Tongue River watershed, as measured upstream from the Tongue River Dam. The 
minimal disturbance and ephemeral nature of disturbed tributary flows have not measurably reduced 
stream flows in the Tongue River. The proposed mining in AM6 will only disturb drainages currently 
impounded by mining, so no further loss in ephemeral flow during mining is predicted other than flows 
being restricted for at least an additional year. Given the significant size of the Tongue River watershed, 
no reduction in surface flows such that water rights would be impacted in the Tongue River is 
anticipated. 
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One additional surface water right was identified in the proposed AM6 permit boundary in the South 
Fork Pearson Creek drainage: water right 42B 183675 00. The quantity of water to this instream stock 
dam may be reduced as a result of a sediment control ditch planned along its northern edge. This water 
right would be located within the proposed AM6 permit boundary and is owned by NTEC. No previous 
material damage to water rights outside the permit area have been observed, and since AM6 will follow 
current mining practices, no additional material damage to water rights is anticipated. 


Following mine pit reclamation, ground water levels will eventually return to premine flow paths and 
ground water will migrate from high elevation recharge areas from the west, through mine spoil, and 
eventually into the Tongue River Reservoir. AM6 includes additional mining cuts which would increase 
the volume of spoil at SCM. As analyzed in Section 9.2.6.4.3, the additional mining in AM6 will slightly 
increase the ground water discharge from spoil at SCM. In totality, mine related activity along the 
Tongue River Reservoir is understood to increase TDS and salinity by around 5.8%, which is not 
anticipated to significantly increase with the addition of AM6. Therefore, postmining impacts to the 
Tongue River are predicted to be minor such that material damage would not occur. 


Per 75-5-703(10)(c), MCA new or expanded nonpoint source activities affecting a listed water body may 
commence and continue without a completed Total Maximum Daily Load (TMDL) if those activities are 
conducted in accordance with reasonable land, soil, and water conservation practices. Coal mining 
changes to spoil water quality are a nonpoint source change to ground water quality. Therefore, by 
adhering to MSUMRA reclamation plan requirements including but not limited to soil handling, 
commitments to special handling of spoil that may be acid or toxic forming, contemporaneous 
reclamation, and plans to minimize impacts to the hydrologic balance, the proposed mine plan commits 
to conducting mining with all reasonable land, soil, and water conservation practices and may 
commence.  


Following the cessation of mining at the Spring Creek and Decker mines, disturbed drainages will be 
reclaimed to a postmine topography similar to premine topography. AM6 will increase the amount of 
reclaimed landscape; however, there will be no major changes to the approved post mine topography as 
discussed in Section 9.2.6.5. Section 9.2.6.5.3 describes how runoff from reclaimed drainages is 
modeled to be similar in volume and timing to modeled runoff from premine drainages. Given similar 
topography, vegetation, and soils, water quality of postmine runoff is also predicted to be similar to 
premine water quality. Postmine water quality and quantity in reclaimed drainages is predicted to be 
similar to premine and material damage outside the permit area is not predicted to occur. 


Water quality in tributary streams downstream of mining at Spring Creek Mine is similar in quality to 
baseline water quality upstream of mining. Described in detail in Section 9.2.6.6, water samples have 
contained analytes above the livestock guidelines or exceed the ARM 17.30.670 SC and SAR standard 
both upstream and downstream of mining. Any exceedance of ARM 17.30.670 at these tributary 
stations does not constitute material damage because they are within a mine permit boundary. 
Additionally, there is no indication that exceedances of ARM 17.30.670 are more frequent than the 
naturally occurring rate of exceedances that are seen upstream of the mine (Table 9-8). Most of the 
stations downstream of mining also receive runoff from native areas, and the water quality is similar to 
the water quality seen in baseline samples. No decrease in water quality attributed to mining activity 
has occurred downstream of the Spring Creek Mine such that material damage has occurred or will 
occur. 


Water quality in the Tongue River Reservoir and the Tongue River have not shown a decrease in quality 
or increased rate of exceedances of livestock guidelines, ARM 17.30.670 standards, or DEQ-7 standards 
resulting from cumulative effects of area coal mining (Section 9.2.6.6). The addition of AM6 mining is 
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not anticipated to negatively affect the water quality of the Tongue River Reservoir or Tongue River such 
that beneficial uses would not be maintained and material damage to occur. 


Following reclamation, water quality will most likely be variable and similar to baseline conditions; 
samples taken from monitoring sites downstream of reclamation after vegetation has been well 
established indicates that water quality exhibits a similar range of analyte concentrations as described in 
Section 9.2.6.3. Direct runoff from reclamation will be within in the permit boundary, and flow through 
short sections of undisturbed drainages prior to exiting the permit boundary. Initially following 
watershed reclamation, sediment control structures will remain, treating runoff from reclamation prior 
to leaving the permit boundary. Drainages are fully reclaimed and reconnected in compliance with 
Western Alkaline Standards established through MPDES permitting. 


AM6 will not expand the main surface facilities at the Spring Creek Mine, but there will be expansion of 
peripheral infrastructure such as roads and land surface disturbance. Surface water runoff in the 
facilities area and peripheral infrastructure in the AM6 amendment area will be controlled through 
sediment ponds and diversion structures, including Best Management Practices as described in SCM’s 
Plan for the Protection of the Hydrologic Balance and regulated through DEQ’s MPDES program. Any 
excess water in mine workings, either from surface water runoff or mine pit dewatering, is discharged 
through regulated outfalls under DEQ’s MPDES program. Discharges from the Spring Creek Mine are 
rare, and all such discharges have met effluent limits and no impacts to the hydrologic balance have 
been demonstrated. No increases in discharge frequency are anticipated as a result of AM6 as described 
in Section 9.2.5. Since AM6 will continue operation under an approved MPDES permit, and there is not 
anticipated to be an increase in discharges associated with AM6, no material damage as a result of 
MPDES discharges is anticipated. 


The proposed AM6 mining expansion will employ the same mining methods and sediment control 
practices used in current mining at the Spring Creek Mine. These practices have not caused changes in 
water quantity or quality attributed to mining operations that would constitute in material damage 
outside the mine permit areas; therefore, the proposed operation is designed to minimize disturbance 
to the hydrologic balance. The cumulative effects of current and proposed mining are not anticipated to 
cause changes in water quality or quantity in the Spring Creek, South Fork Spring Creek, or Pearson 
Creek drainages such that material damage would occur. 


 


10.2  GROUND WATER 
The two main potential impacts to ground water from surface mining are reductions in water quantity 
and quality at wells due to drawdown, and the migration of lower quality water off site. This migration 
has not yet occurred, but as shown by the data, mine dewatering has, and will continue to have, an 
effect on the quality and quantity of intraconnected ground water units. For AM6, this means that the 
alluvium, clinker, and overburden ground water units will have no change outside of the mine permit 
area, while Anderson-Dietz, interburden, Canyon Coal, and underburden units could see a small effect 
on the quality and quantity during and after mining. Once flow gradients are restored, water will leave 
the spoil and potentially have effects on other ground water units. The potential impacts from the 
proposed operation of AM6 and all previous, existing, and anticipated mining in the cumulative impact 
area were evaluated by monitoring water levels and water quality in a network of monitoring wells 
installed in the alluvium, overburden, Anderson-Dietz coal, interburden, Canyon Coal, underburden, and 
spoil. Evaluation of potential future impacts from the proposed addition of AM6 is also assisted by the 
use of a ground water model (Nicklin Earth and Water, Inc., 2017). 







AM6 CHIA - Conclusion 


8/17/2026  87  


The only effect SCM’s operations currently have on ground water quality and quantity are caused by the 
drawdown due to pumping and ground water dewatering from open pit mining. Water quality in the 
alluvium, overburden and clinker is highly variable, showing no clear trends either spatially or 
temporally that can be attributed to mining activity or that extend outside the permit boundary. These 
ground water units are largely discontinuous, making the movement of any impacted water offsite 
unlikely. Quantity and quality are influenced by a wide variety of human and natural factors, and post-
mining ground water will be roughly as variable as the baseline. These units have surficial interactions 
with the Tongue River Reservoir; however, changes in ground water quality are insignificant and will not 
affect reservoir water quality. Wells in the Anderson-Dietz coal are generally declining in water level, as 
mining proceeds. Water levels will recover as the spoil deposits become saturated and the system 
approaches equilibrium. Trends in Anderson-Dietz suggest that some analytes will increase during 
dewatering, then eventually decline closer to a premine levels after recharge and several flushes. These 
increases have been shown to be relatively minor, particularly for wells further away from mining. 
Water quality changes will not be perceptible from non-mining related fluctuations at the points of 
diversion of non-NTEC owned water rights in Table 8-2 and Figure 8-2. Material damage to water 
quantity and quality in the Anderson-Dietz will not occur. Water quality in the interburden, Canyon Coal, 
and underburden will not be impacted by mining drawdown. Effects from mining on water quality are 
indirect and small, and no direct contact with mining related ground water will occur. There will be no 
impact to the interburden, Canyon Coal, and underburden quality outside of the permit area from new 
or existing mining. Water levels will decline until the spoil system reaches equilibrium, but drawdowns 
are not large enough to alter Canyon Coal to unconfined conditions. No material damage is expected to 
occur, as discussed in Section 9.2.7.8. Importantly, post mine piezometric head in Canyon Coal will still 
be well over the height of the unit, supporting the understanding that this aquifer will be a good source 
of replacement water should the need arise.  


Eventually, ground water gradients into the mine will weaken and the historic gradients will be restored. 
This will result in the migration of water out of the current mine footprint and into other ground water 
units. Within the mining footprint, overburden and Anderson-Dietz coal will be replaced by spoil post-
mining; the water quality will change, and lower quality water may move off site. Spoil water is generally 
higher in specific conductance, TDS, and sulfates and lower in metals than native overburden and 
Anderson-Dietz water, although there are exceptions in both. Because the coal is dewatered during 
extraction, the gradient is temporarily altered so that ground water flows toward the spoil. As ground 
water levels recover to pre-mining elevations, a directional gradient toward the Tongue River will return. 
Although the gradient is expected to be broadly similar to that of the pre-mining ground water unit, 
local variations are inevitable. Depending upon the final contributions of the possible sources, some 
ground water may occasionally exceed some HHS levels. This is to be expected, as baseline samples have 
shown HHS exceedances in several analytes in several wells. Conversely, background concentrations of 
lead and arsenic are generally higher in the Anderson-Dietz ground water unit than in the post-mining 
spoil, so concentrations of these elements downgradient are likely to decrease as spoil water begins to 
move offsite. Sulfate will be higher in spoil water than in the premine units; several monitoring wells 
have consistently reported background sulfate in excess of livestock guidelines in the overburden and 
Anderson-Dietz. Material damage in this instance is defined by degradation of quality of water outside 
the permit area to an extent that land uses or beneficial uses of water are impacted (82-4-203(31), 
MCA). Ground water already in excess of the livestock guideline would not be considered suitable for 
stock water, so no change in beneficial uses would occur. Ground water entering the overburden and 
Anderson-Dietz ground water units from the spoil will likely be higher in SC, chloride, sulfate, and iron, 
and lower in fluoride, lead, and arsenic. No material damage is expected to occur, as the only analytes 







AM6 CHIA - Conclusion 


8/17/2026  88  


with enforceable HHS are projected to decrease. Concentrations will eventually decrease as analytes are 
flushed from the spoil material and diluted into the ground water column. 


The proposed AM6 mining expansion will employ the same mining methods used in current mining at 
the Spring Creek Mine. Following mining at both the Spring Creek and West Decker Mines, post-mine 
water quality and quantity is predicted to be similar to premine water quality and quantity outside of 
the permit area. The cumulative effects of current and proposed mining are not anticipated to cause 
significant changes in water quality or quantity in any ground water unit, particularly after recharge.  
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10.3  MATERIAL DAMAGE DETERMINATION 
 
The conclusion of the analysis is that the proposed operation of the mining operation of AM6 is 
designed to minimize disturbance to the hydrologic balance both inside and outside the permit area and 
to prevent material damage outside the permit area. 
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Table 2-1: Applicable Numeric Water Quality Standards for Groundwater and Mainstem Tongue River


USEPA


Surface 
Water


Ground 
Water NSDWR 1 Acute Chronic


Early Life 
Stages


Other Life 
Stages


Aluminum2 0.05-0.2 0.75 0.087 mg/L


Arsenic3,4 0.01 0.01 0.34 0.15 mg/L


Barium3 1.0 1.0 mg/L


Cadmium3,4,5 0.005 0.005 0.00049 0.00025 mg/L
Chloride 250 mg/L
Chromium3,4,5,6 0.1 0.1 4.5 0.2 mg/L


Copper3,4,5 1.3 1.3 1.0 0.04 0.02 mg/L
Fluoride 4.0 4.0 2.0 mg/L
Iron4 0.3 1.0 mg/L


Lead3,4,5 0.015 0.015 0.3 0.01 mg/L
Manganese 0.05 mg/L
Mercury3,4 0.00005 0.002 0.002 0.0009 mg/L


Nickel3,4,5 0.1 0.1 1.5 0.2 mg/L
Nitrate-Nitrite 10 mg/L
pH 6.5-8.5 s.u.
Selenium3,4 0.05 0.05 0.02 0.005 mg/L


Silver3,4,5 0.1 0.1 0.03 mg/L
Sulfate 250 mg/L
Zinc3,4,5 7.4 2.0 5.0 0.39 0.39 mg/L


Total Ammonia7 24.1 3.65 mg/L


Total Dissolved Solids 500 mg/L
Dissolved Oxygen (minimum) 8.0 4.0 mg/L


Parameter


DEQ-7 Surface Water 
Aquatic Life Standard


Units


7 Aquatic standards shown calculated at 22°C, 7.0 pH with early fish life stages present.


DEQ-7 Life Stages Aquatic 
Life Standard


DEQ-7
Human Health Standard


2  Aquatic Life Standard only applies to the dissolved fraction and for pH 6.5 - 9.0.
3 Human Health Standards for groundwater apply to the dissolved fraction. Human Health Standards for surface water apply to the total recoverable fraction.
4  Aquatic Life Standards apply to the total recoverable fraction.
5 Aquatic life limits are dependent on hardness. Median hardness of surface water samples from baseline sampling in the Tongue River is 303 mg/L so the aquatic standard is shown 
calculated at a hardness of 303mg/L.
6 Aquatic Life Standards are for Chromium (III).


1 USEPA secondary drinking water regulations for aesthetic considerations, such as taste, color, odor (non-mandatory).
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Table 2-2: Applicable Numeric Standards for Electrical Conductivity (EC) and Sodium Adsorption Ratio (SAR)


Parameter Max
Monthly 
Average


Units


Electrical Conductivity (year round) 500 500 µS/cm


SAR (3/2 – 10/31) 4.5 3.0 none


SAR (11/1 – 3/1) 7.5 5.0 none


Electrical Conductivity (11/1 – 3/1) 2,500 1,500 µS/cm


SAR (11/1 – 3/1) 7.5 5.0 none


Electrical Conductivity (3/2 – 10/31) 1,500 1,000 µS/cm


SAR (3/2 – 10/31) 4.5 3.0 none


Electrical Conductivity (year round) 1,500 1,000 µS/cm


SAR (year round) 4.5 3.0 none


All tributaries and surface 
waters in the Tongue River 


watershed


Mainstem of the Tongue River


Tongue River Reservoir
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Table 2-3: Guidelines for Livestock Drinking Water Quality


Analyte NRC, 1972
Bagley, 


1997
Sigler & 


Bauder, 2006
Raisbeck et 


al., 2008
Olkowski, 


2009
USDA-ARS, 


2009
Pick, 2011


Pfost, 
2012


Meehan et al., 
2015


DEQ, 2014


Aluminum 5 5 5 5 5
Arsenic 0.2 0.2 0.2 1 0.025 0.01 0.2 0.2
Barium 10 10
Boron 5 5 5 5
Cadmium 0.05 0.05 0.05 0.08 0.05 0.05 0.05
Calcium 1,000 500 1,000
Chloride 1,500
Chromium 1 1 1 0.05 1 1 1
Copper 0.5 0.05 0.5 0.5 0.5 0.5 0.5
Fluoride 2 2 2 2 1 2 2 2
Iron 0.3
Lead 0.1 0.1 0.1 0.1 0.1 0.05 0.1
Magnesium 125
Manganese 0.05
Mercury 0.01 0.01 0.01 0.003 0.01 0.01
Molybdenum 0.3 0.5 0.5
Nickel 1 1
Nitrate (as N) 23 100 100 114 23 100 23 100
Nitrite (as N) 2.3 33 10 23 3 10 2.3 33
pH 8.3 5.5 - 9 8.5 7.5 9
Selenium 0.05 0.1 0.05 0.05 0.05 0.05
Sodium 1,000 1,000
Sulfate 1,000 2,500 1,000 1,000 3,000 1,000 2,000 500 - 1,000 2,000
TDS 10,000 5,000 3,000 5,000 10,000 10,000 10,000
Vanadium 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Zinc 25 25 25 50 25 24 25
Note: All values in mg/L. For the purposes of this CHIA, guidelines for metals are compared to surface water samples analyzed following a total recoverable procedure 
and guidelines for metals are compared to ground water samples analyzed for the dissolved fraction. 
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Table 2-4: Montana Ground Water Classes


[ARM 17.30.1006] Class I Class II Class III Class IV


SC @ 25°C (µS/cm) ≤ 1,000 > 1,000; ≤ 2,500 > 2,500; ≤ 15,000 > 15,000


Suitability Criteria Suitable Marginally suitable Marginally suitable


Public Water Supplies Yes Yes


Private Water Supplies Yes Yes


Drinking When SC < 7,000 µS/cm


Irrigation Yes Some agricultural crops Some salt tolerant crops


Drinking Water for Livestock Yes Yes Some livestock


Drinking Water for Wildlife Yes Yes Some wildlife


Commercial/Industrial Yes Most purposes Some purposes Some purposes


Culinary/Food Processing Yes Yes When SC < 7,000 µS/cm


Numeric Standards -- DEQ-7 
Human Health Standards (HHS)


Yes Yes Yes
Only carcinogen standards 


apply.
Numeric Standards -- 
Nitrate nitrogen and nitrate plus 
nitrite nitrogen


DEQ-7 HHS DEQ-7 HHS
When SC < 7,000; DEQ-7 HHS. 


When SC ≥ 7,000 µS/cm and K ≥ 
0.1 ft/d; 50 mg/L


When K ≥ 0.1 ft/d; 50 mg/L


Narrative Standards -- 
no DEQ-7 HHS or DEQ-7 HHS does 
not apply


No increase that adversely 
affects existing beneficial 


uses


Nondegradation Policy


No increase that renders the waters harmful, detrimental, or injurious to beneficial uses


No increase that causes a violation of 75-5-303, MCA
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Table 2-5: Guidelines for Irrigation Water Quality


Threshold Upper
limit limit


Specific Conductance (SC)1 2,000 Alfalfa µS/cm


Specific Conductance (SC) 1 6,000 Wheat µS/cm


Specific Conductance (SC) 1 3,000 Grasses µS/cm


Sodium Adsorption Ratio (SAR) 2 4.8 17 SC = 1,000 µS/cm


Sodium Adsorption Ratio (SAR) 2 16.8 35 SC = 2,500 µS/cm


Boron3 2 3.7 Alfalfa mg/L


Boron3 1.3 2.5 Wheat mg/L


Chloride3 700 Alfalfa mg/L


Chloride3 2,100 Wheat mg/L


Chloride3 1,225 Grasses mg/L


Nitrate2 5 30 mg/L


Aluminum4 5 20 mg/L


Arsenic4 0.1 2 mg/L


Cadmium4 0.01 0.05 mg/L


Chromium4 0.1 1 mg/L


Copper4 0.2 5 mg/L


Fluoride4 1 15 mg/L


Iron4 5 20 mg/L


Manganese4 0.2 10 mg/L


Molybdenum4 0.01 0.05 mg/L


Nickel4 0.2 2 mg/L


Lead4 5 10 mg/L


Selenium4 0.02 0.02 mg/L


Vanadium4 0.1 1 mg/L


Zinc4 2 10 mg/L
1 Crop Yields as Affected by Salinity (Maas & Grattan, 1999)
2 Water Quality for Agriculture (Ayers & Westcot, 1985) 
3 Irrigation Water Quality Standards and Salinity Management (Fipps, 2003)
4  Water Quality Criteria 1972 (NAS/NAE, 1972)


Analyte Comments Units
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Table 6-1: Surface and Groundwater Monitoring Parameters


Analytical Method Alternate Method units
pH (Lab) EPA 150.2 s.u.
pH (Field) Field Measurement s.u.
Conductivity Field Measurement μS/cm
Specific Conductance EPA 120.1 A2510-B μS/cm
Total Dissolved Solids (TDS) EPA 160.1 A2540-C mg/L
Total Dissolved Solids (Calc)3 SM 1030E mg/L
Total Suspended Solids (TSS)1 EPA 160.2 A2540-D mg/L
Temperature (Ambient Water) Field Measurement °C
Temperature (Ambient Air)1,2 Field Measurement °C
Oil and Grease1,2 EPA 413.1 A5520-B, EPA 1664 mg/L
Turbidity1,3 SM2130 NTU
Acidity (Total as CaCO3) A2310-B mg/L
Alkalinity (Total as CaCO3) A2320-B mg/L
Hardness (Total as CaCO3)2 A2340-B mg/L
Bicarbonate as HCO3 A2320-B EPA 130.1 mg/L
Calcium EPA 200.7 mg/L
Carbonate as CO3 A2320-B EPA 130.1 mg/L
Chloride EPA 300.0 A4500-CL B mg/L
Fluoride A45000-F C EPA 300.0 mg/L
Magnesium EPA 200.7 EPA 200.8 mg/L
Potassium EPA 200.7 EPA 200.8 mg/L
Sodium EPA 200.7 EPA 200.8 mg/L
Sulfate EPA 300.0 mg/L
Total Anions2 Calculated meq/L
Total Cations2 Calculated meq/L
Cation/Anion Balance2 Calculated %
Sodium Adsorption Ratio (SAR) Calculated ratio
Aluminum, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L
Arsenic, Total1 and Dissolved EPA 200.8 mg/L
Boron, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L
Cadmium, Total1 and Dissolved EPA 200.8 mg/L
Copper, Total1,2 and Dissolved2 EPA 200.8 mg/L
Iron, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L
Lead, Total1 and Dissolved EPA 200.8 mg/L
Manganese, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L
Nickel, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L
Selenium, Total1 and Dissolved EPA 200.8 mg/L
Vanadium, Total1 and Dissolved EPA 200.8 mg/L
Zinc, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L


Monitoring Parameters


Physical 
Parameters


Common Ions


Trace Metals
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Table 6-1: Surface and Groundwater Monitoring Parameters


Analytical Method Alternate Method units
Total Ammonia as N2 EPA 350.1 A4500-NH3 B, C, D, E, or G mg/L
Nitrate-Nitrite as N EPA 353.2 A4500-NO3 F mg/L
Total Nitrogen1 SM 4500-N C A4500-N-B mg/L
Total Phosphorus1 EPA 365.1 A4500-P E mg/L


1Parameter analyzed for surface water samples only.
2Current parameter, not analyzed as part of historic monitoring.
3Not part of West Decker Mine monitoring parameters.


Nutrients


Monitoring Parameters
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Table 6-2: Surface Water Monitoring Plan within the CIA. Historic surface water monitoring sites used in the CHIA analysis are also included.


Water Depth/Flow
Water Quality 


Sampling
Water Depth/Flow Water Quality Sampling Field Parameters


South Fork Spring Creek 
Flood Control Reservoir


Pond
South Fork 


Spring Creek
Active


Spring Creek 
Mine


2,657,979 416,530 3,880 Staff Gauge Grab sample Semi-annually Semi-annually Semi-annually


Pearson Creek Flood 
Control Reservoir


Pond Pearson Creek Active
Spring Creek 


Mine
2,676,080 406,219 Staff Gauge Quarterly


Upper Pearson Creek 
Flood Control Pond


Pond Pearson Creek Active Spring Creek 2,686,578 403,484 3,510 Staff Gauge None Quarterly


Tongue River Reservoir* Reservoir Tongue River Active


Rainy Spring Spring
South Fork 


Spring Creek
Active


Spring Creek 
Mine


2,657,065 416,626 3,895 Visual estimation Grab sample Semi-annually Semi-annually Semi-annually


TR-0977 Stream Tongue River Active West Decker 2,694,550 387,280 3,420
Staff Gauge; Continuous 


Recorder (USGS 06306500)
Grab sample Daily Quarterly Quarterly


TR-1078 Stream Tongue River Active West Decker 2,705,000 428,100 3,344
Staff Gauge; Continuous 


Recorder (USGS 06307500)
Grab sample Daily Quarterly Quarterly


CB-1 Stream Spring Creek Historic
Spring Creek 


Mine
2,664,164 423,360 3,803


CB-2 Stream Spring Creek Active
Spring Creek 


Mine
2,658,438 425,514 3,870


Crest Gauge; Staff Gauge; 
Continuous Recorder


TSS auto-sampler; 
grab sample


Monthly; Event Based
Semi-annually; Event 


Based
Semi-annually; Event 


Based


CS-1 Stream Spring Creek Historic
Spring Creek 


Mine
2,667,536 420,486 3,770


CS-2 Stream Spring Creek Historic
Spring Creek 


Mine
2,669,922 418,811


CS-3 Stream Spring Creek Historic
Spring Creek 


Mine
2,673,233 417,361 3,683


CS-3A Stream Spring Creek Historic
Spring Creek 


Mine
2,673,365 417,316 3,680


LSC-75 Stream Spring Creek Historic West Decker 2,687,180 407,403


RS-2 Stream Spring Creek Historic
Spring Creek 


Mine
2,680,727 413,636


SCUC-75 Stream Spring Creek Historic West Decker 2,687,700 407,420


TRMI83 Stream Spring Creek Historic West Decker 2,686,850 409,350


USC-75 Stream Spring Creek Historic West Decker 2,680,330 413,455 3,585
Crest Gauges; Continuous 


Recorder


Sediment sampler; 
Static sampler; grab 


sample
Monthly; Event Based Event Based Event Based


CS-20 Stream
South Fork 


Spring Creek - 
Tributary


Historic
Spring Creek 


Mine
2,662,113 416,444 3,815


CS-25 Stream
South Fork 


Spring Creek - 
Tributary


Historic
Spring Creek 


Mine
2,677,277 410,933 3,605


Northing 
(NAD 27 
St. Pl. ft)


Elevation


Instrumentation Measurement Frequency


Site ID Site Type Drainage
Active / 
Historic


Mine Permit
Easting 


(NAD 27 
St. Pl. ft)
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Table 6-2: Surface Water Monitoring Plan within the CIA. Historic surface water monitoring sites used in the CHIA analysis are also included.


Water Depth/Flow
Water Quality 


Sampling
Water Depth/Flow Water Quality Sampling Field Parameters


RS-7 Stream
South Fork 


Spring Creek - 
Tributary


Historic
Spring Creek 


Mine
2,667,669 412,533 3,875


Flume, transducer, staff 
gauge, crest


Continuous Recorder


SF-2 Stream
South Fork 


Spring Creek - 
Tributary


Active
Spring Creek 


Mine
2,656,667 416,250 3,915 Crest Gauge; Staff Gauge Grab sample Monthly; Event Based


Semi-annually; Event 
Based


Semi-annually; Event 
Based


MS-4 Stream
South Fork 


Spring Creek
Historic


Spring Creek 
Mine


2,672,649 412,396


RS-3 Stream
South Fork 


Spring Creek
Historic


Spring Creek 
Mine


2,658,393 416,493 3,875


RS-5 Stream
South Fork 


Spring Creek
Active


Spring Creek 
Mine


2,679,876 409,501 3,575
Crest Gauge; Staff Gauge; 


Continuous Recorder
TSS auto-sampler; 


grab sample
Monthly; Event Based


Semi-annually; Event 
Based


Semi-annually; Event 
Based


RS-8 Stream
South Fork 


Spring Creek
Active


Spring Creek 
Mine


2,667,392 414,090 3,735 Continuous Recorder
TSS auto-sampler; 


grab sample
Monthly; Event Based


Semi-annually; Event 
Based


Semi-annually; Event 
Based


SF-1 Stream
South Fork 


Spring Creek
Historic


Spring Creek 
Mine


2,656,789 416,663 3,898 Crest gauge, staff


SF-1R Stream
South Fork 


Spring Creek
Active


Spring Creek 
Mine


2,655,874 416,889 3,913
Crest Gauge; Staff Gauge; 


Continuous Recorder
TSS auto-sampler; 


grab sample
Monthly; Event Based


Semi-annually; Event 
Based


Semi-annually; Event 
Based


PC-1ST Stream
South Fork 


Pearson Creek
Historic


Spring Creek 
Mine


2,679,187 405,129 3,593 Crest Gauge; Staff Gauge
Sediment sampler; 


grab sample
Monthly; Event Based


Semi-annually; Event 
Based


Semi-annually; Event 
Based


PC-1STR Stream
South Fork 


Pearson Creek
Active


Spring Creek 
Mine


2,675,348 404,579 3,665
Crest Gauge; Staff Gauge; 


Transducer
TSS auto-sampler; 


grab sample
Monthly; Event Based


LPC-75 Stream Pearson Creek Historic West Decker 2,692,623 401,692 Flume & static sampler


PC-1 Stream Pearson Creek Historic
Spring Creek 


Mine
2,679,140 405,463 3,590 Crest Gauge; Staff Gauge


Sediment sampler; 
grab sample


Monthly; Event Based
Semi-annually; Event 


Based
Semi-annually; Event 


Based


PC-2 Stream Pearson Creek Active
Spring Creek 


Mine
2,666,701 409,158 3,842


Crest Gauge; Staff Gauge; 
Continuous Recorder


TSS auto-sampler; 
grab sample


Monthly; Event Based
Semi-annually; Event 


Based
Semi-annually; Event 


Based


UPC-80 Stream Pearson Creek Historic West Decker 2,682,390 404,429 3,555
Crest Gauges; Continuous 


Recorder


Sediment sampler; 
Static sampler; grab 


sample
Monthly; Event Based Event Based Event Based


*The Tongue River Reservoir samples were acquired through governmental agencies. Spring Creek and the Decker Mines do not sample the Tongue River Reservoir.


Easting 
(NAD 27 
St. Pl. ft)


Northing 
(NAD 27 
St. Pl. ft)


Elevation


Instrumentation Measurement Frequency


Site ID Site Type Drainage
Active / 
Historic


Mine Permit
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Table 6-3: Groundwater Monitoring Wells within the CIA. Historic monitoring wells used in the CHIA analysis are also included.


Well ID
Map 
ID1 Aquifer Elevation 


(ft)


Well 
Depth 


(ft)
Latitude Longitude Well 


Status
Quantity 


Frequency
Quality 


Frequency
Well Install 


Date


End of 
Baseline 


Date
401W 1 Alluvium 3864.80 22 45.112748 -106.946565 Active Quarterly 7/29/1977 1/1/1981
79100WAO1 2 Alluvium 3685.20 26 45.101512 -106.902048 Destroyed 6/17/1979 1/1/1987
79100WAO2 3 Alluvium 3691.10 33 45.101264 -106.902145 Destroyed 6/17/1979 1/1/1988
79100WAO3 4 Alluvium 3703.20 41 45.10245 -106.901672 Destroyed 6/17/1979 1/1/1981
79100WAO4 5 Alluvium 3704.40 35 45.10254 -106.901645 Destroyed 6/19/1979 1/1/1981
79100WAP 6 Alluvium 3684.50 24 45.101544 -106.902039 Destroyed 6/19/1979 1/1/1987
79101WAO1 7 Alluvium 3844.70 30 45.111774 -106.942301 Destroyed 6/1/1979 1/1/1981
79101WAO2 8 Alluvium 3850.40 38 45.112213 -106.942055 Destroyed 6/1/1979 1/1/1981
79101WAO3 9 Alluvium 3857.50 35 45.112439 -106.941955 Destroyed 6/21/1979 1/1/1981
79102WAO 10 Alluvium 3755.30 23 45.123445 -106.913818 Destroyed 6/22/1979 1/1/1981
79105WAO 11 Alluvium 3686.70 18 45.114621 -106.892201 Active 5-year 6/22/1979 1/1/1981
79106WAO 12 Alluvium 3650.00 9 45.11058 -106.883418 Active 5-year 6/19/1979 1/1/1981
80101WAO 13 Alluvium 3812.90 18 45.111076 -106.934458 Destroyed 5/19/1980 1/1/1981
80102WAO 14 Alluvium 3795.40 34 45.108839 -106.928398 Destroyed 5/19/1980 1/1/1981
80103WAO 15 Alluvium 3766.80 32 45.108046 -106.921861 Destroyed 5/18/1980 1/1/1981
80104WAO 16 Alluvium 3733.40 35 45.104943 -106.91397 Destroyed 5/17/1980 1/1/1981
80105WAO 17 Alluvium 3620.30 60 45.097586 -106.881731 Destroyed 5/17/1980 1/1/1984
80106WAO 18 Alluvium 3597.20 20 45.095057 -106.877079 Active 5-year 5/17/1980 1/1/1990
80111WAO 19 Alluvium 3580.24 10 45.101841 -106.860954 Active Annually 9/7/1980 1/1/2017
80112WOB 20 Alluvium 3580.00 72 45.101565 -106.861093 Active Quarterly 9/7/1980 1/1/2016
DCAL-1 21 Alluvium 3882.70 12 45.058 -106.964482 Suspended 9/6/2014 NA
NFAL-1 22 Alluvium 3827.38 15 45.135472 -106.928831 Abandoned 9/20/1994 1/1/2002
NFAL-2 23 Alluvium 3832.62 15 45.136506 -106.929626 Destroyed 9/21/1994 1/1/2002
PZ-SQC-1 24 Alluvium 3813.50 9.5 45.0772 -106.963317 Active Suspended 6/1/2015 NA
PZ-SQC-2 25 Alluvium 3796.00 9.5 45.0751 -106.959797 Active Suspended 6/1/2015 NA
PZ-SQC-3 26 Alluvium 3769.50 9.5 45.0721 -106.950428 Suspended 6/1/2015 NA
PZ-SQC-4 27 Alluvium 3734.50 9.5 45.0649 -106.943465 Active Semi-annually Annually 6/1/2015 NA
SCAL-1 28 Alluvium 3816.88 43 45.132489 -106.930069 Destroyed 6/25/1984 1/1/2002
SCAL-2 29 Alluvium 3815.35 25 45.132147 -106.930327 Destroyed 6/25/1984 1/1/2002
SCAL-3 30 Alluvium 3773.54 20 45.126314 -106.919203 Destroyed 6/25/1984 1/1/1981
SCAL-4 31 Alluvium 3772.24 21 45.126555 -106.918735 Destroyed 6/25/1984 1/1/1999
SCAL-4A 32 Alluvium 3773.09 17.5 45.126543 -106.918749 Destroyed 1/21/1998 1/1/1999
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Table 6-3: Groundwater Monitoring Wells within the CIA. Historic monitoring wells used in the CHIA analysis are also included.


Well ID
Map 
ID1 Aquifer Elevation 


(ft)


Well 
Depth 


(ft)
Latitude Longitude Well 


Status
Quantity 


Frequency
Quality 


Frequency
Well Install 


Date


End of 
Baseline 


Date
SCAL-5 33 Alluvium 3785.24 25 45.128464 -106.922844 Destroyed 9/20/1993 1/1/2002
SCAL-5A 34 Alluvium 3786.12 14 45.128445 -106.922859 Destroyed 2/21/1998 1/1/2002
SCAL-6 35 Alluvium 3825.12 16 45.13423 -106.933336 Abandoned 9/21/1994 1/1/2002
SCAL-7 36 Alluvium 3838.07 18 45.135676 -106.937139 Active Quarterly Semi-Annually 9/21/1994 1/1/2002
SQCAL-4 37 Alluvium 3730.80 34 45.0627 -106.939932 Active Semi-Annually Annually 8/25/2014 NA
WD329WD 38 Alluvium 3844.80 39 45.111774 -106.942301 Destroyed 11/8/1978 1/1/1981
WD329WP 39 Alluvium 3844.85 30 45.111705 -106.942731 Destroyed 3/17/1976 1/1/1981
WD329WS 40 Alluvium 3849.90 69 45.111844 -106.941872 Destroyed 10/16/1975 1/1/1981
WD365WD 41 Alluvium 3654.50 20 45.100193 -106.891236 Destroyed 1/19/1976 1/1/1983
WD365WS 42 Alluvium 3651.70 21 45.099949 -106.891305 Inactive 11/20/1976 1/1/1983
205780 43 Andersion Dietz Coal 3668.94 340 45.053063 -106.878985 Active Annually Biennially 1/1/1980 1/1/2004
210780 44 Anderson Dietz Coal 3699.90 234 45.082913 -106.866986 Active Semi-annually Semi-annually 10/2/1980 1/1/2021
211080 45 Anderson Dietz Coal 3565.30 160 45.078123 -106.858676 Inactive 10/7/1980 1/1/2004
400W 46 Anderson Dietz Coal 3907.60 593 45.115344 -106.942512 Abandoned 8/1/1977 1/1/1981
403W 47 Anderson Dietz Coal 3989.40 319 45.108554 -106.947063 Abandoned 7/31/1977 1/1/1987
403WA 48 Anderson Dietz Coal 4174.80 525 45.106763 -106.948989 Active Semi-Annually Semi-Annually 10/6/2002 1/1/1991
404W 49 Anderson Dietz Coal 3864.50 320 45.093221 -106.916407 Abandoned 7/10/1977 1/1/1996
404WA 50 Anderson Dietz Coal 3854.40 325 45.093057 -106.916463 Active Quarterly Semi-Annually 10/21/2002 1/1/1998
405W 51 Anderson Dietz Coal 3780.70 295 45.090765 -106.891439 Destroyed 7/22/1977 1/1/2003
407W 52 Anderson Dietz Coal 3604.80 80 45.095959 -106.877273 Inactive 8/12/1977 1/1/1987
407WA 53 Anderson Dietz Coal 3602.20 127 45.096455 -106.877057 Destroyed 10/16/2003 1/1/1986
504AQW 54 Anderson Dietz Coal 3659.60 170.5 45.103746 -106.872011 Active Quarterly Semi-Annually 10/2/1978 1/1/1983
507AQW 55 Anderson Dietz Coal 3630.40 157 45.101001 -106.864833 Active Quarterly Semi-Annually 8/1/2010 1/1/1998
508AQW 56 Anderson Dietz Coal 3632.09 170 45.096483 -106.867412 Active Quarterly Semi-Annually 9/4/2013 1/1/1998
509AQW 57 Anderson Dietz Coal 3613.49 138 45.098106 -106.859082 Active Quarterly Semi-Annually 6/7/2013 1/1/2004
79100WCO 58 Anderson Dietz Coal 3684.90 171 45.101535 -106.901788 Destroyed 6/18/1979 1/1/1988
79100WCP 59 Anderson Dietz Coal 3684.80 168 45.101512 -106.901924 Destroyed 6/18/1979 1/1/1988
AD-1 60 Anderson Dietz Coal 3794.49 210 45.129053 -106.917804 Destroyed 6/26/1984 1/1/2002
AD-10 61 Anderson Dietz Coal 3762.50 282 45.12183 -106.913242 Destroyed 11/1/2005 1/1/1981
AD-11 62 Anderson Dietz Coal 3782.80 225 45.124207 -106.907339 Destroyed 11/1/2005 1/1/1981
AD-14 63 Anderson Dietz Coal 3766.20 338 45.072276 -106.874132 Active Quarterly Semi-Annually 11/1/2006 1/1/2021
AD-15 64 Anderson Dietz Coal 3888.88 258 45.13491 -106.88919 Active Quarterly Semi-Annually 4/25/2013 1/1/2019
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Table 6-3: Groundwater Monitoring Wells within the CIA. Historic monitoring wells used in the CHIA analysis are also included.


Well ID
Map 
ID1 Aquifer Elevation 


(ft)


Well 
Depth 


(ft)
Latitude Longitude Well 


Status
Quantity 


Frequency
Quality 


Frequency
Well Install 


Date


End of 
Baseline 


Date
AD-16 65 Anderson Dietz Coal 4016.90 505 45.084437 -106.915308 Active Quarterly Semi-Annually 8/27/2013 1/1/2022
AD-17 66 Anderson Dietz Coal 3759.32 279 45.077682 -106.894102 Active Quarterly Semi-Annually 8/26/2013 1/1/2023
AD-18 67 Anderson Dietz Coal 3575.15 45.092456 -106.869055 Active Quarterly Semi-Annually 1/1/2001
AD-2 68 Anderson Dietz Coal 3848.90 220 45.130991 -106.934088 Destroyed 6/27/1984 1/1/2002
AD-3 69 Anderson Dietz Coal 3814.99 190 45.132999 -106.927765 Destroyed 9/21/1994 1/1/2002
AD-4 70 Anderson Dietz Coal 4081.20 456 45.135142 -106.904894 Destroyed 7/1/1998 1/1/2009
AD-5 71 Anderson Dietz Coal 3915.80 309 45.128159 -106.904333 Abandoned 6/26/1998 1/1/1999
AD-6 72 Anderson Dietz Coal 4140.94 515 45.123195 -106.944284 Active Quarterly Semi-Annually 7/22/1998 1/1/1986
AD-7 73 Anderson Dietz Coal 4076.20 562 45.11907 -106.930299 Active Quarterly Semi-Annually 7/15/1998 1/1/1981
AD-8 74 Anderson Dietz Coal 3636.40 131 45.098645 -106.887076 Destroyed 5/14/2003 1/1/1983
AD-9 75 Anderson Dietz Coal 3587.80 111 45.09359 -106.871908 Active Quarterly Semi-Annually 5/13/2003 1/1/1998
CBM02-3DC 76 Anderson Dietz Coal 3929.60 45.139101 -106.960623 Active Quarterly Semi-Annually NA
WD320WD 77 Anderson Dietz Coal 3896.90 183 45.114105 -106.944751 Destroyed 11/7/1975 1/1/1981
WD320WS 78 Anderson Dietz Coal 3892.90 213 45.113893 -106.944435 Destroyed 10/13/1975 1/1/1981
WD326WD 79 Anderson Dietz Coal 3653.20 163 45.099682 -106.881311 Destroyed 1/15/1976 1/1/1983
WD326WP 80 Anderson Dietz Coal 3650.20 165 45.099485 -106.881221 Destroyed 3/15/1976 1/1/1983
WD326WS 81 Anderson Dietz Coal 3648.20 170 45.09939 -106.881431 Destroyed 1/15/1976 1/1/1983
WD349W4 82 Anderson Dietz Coal 3826.90 361 45.120791 -106.917548 Abandoned 2/20/1976 1/1/1981
WD360WC 83 Anderson Dietz Coal 3758.90 165 45.115049 -106.905255 Destroyed 11/13/1975 1/1/1981
WD362W 84 Anderson Dietz Coal 3757.50 220 45.112499 -106.898724 Destroyed 11/13/1975 1/1/1981
WD363W 85 Anderson Dietz Coal 3737.60 80 45.121132 -106.908647 Abandoned 1/23/1976 1/1/1981
WD366WC 86 Anderson Dietz Coal 3720.50 220 45.110054 -106.892205 Destroyed 11/15/1975 1/1/1981
WD371W 87 Anderson Dietz Coal 3758.20 210 45.104134 -106.916267 Destroyed 1/17/1976 1/1/1981
WD372W1 88 Anderson Dietz Coal 3754.30 197 45.0991 -106.903821 Inactive 1/27/1976 1/1/1991
WD376OBW4 89 Anderson Dietz Coal 3816.10 152 45.119335 -106.918688 Destroyed 2/11/1976 1/1/1981
CL-1 90 Clinker/Burned 3827.56 97 45.133428 -106.934103 Destroyed 9/22/1993 1/1/2002
CL-3 91 Clinker/Burned 3897.23 158 45.138202 -106.938059 Active Annually Annually 7/31/1998 1/1/2002
CL-4 92 Clinker/Burned 3871.70 153 45.132415 -106.93894 Abandoned 1/20/2006 1/1/2002
CL-5 93 Clinker/Burned 3840.70 108.5 45.13534 -106.930618 Active Semi-annually Semi-Annually 9/22/2006 1/1/2002
CL-6 94 Clinker/Burned 3879.82 45.126465 -106.893995 Active Quarterly Semi-Annually 9/2/2015 1/1/2011
CL-7 95 Clinker/Burned 3749.49 45.089692 -106.880878 Destroyed 1/1/2001
CL-7R 96 Clinker/Burned 3733.39 250 45.091535 -106.882 Active Quarterly Semi-Annually 6/28/2022 1/1/1999
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Table 6-3: Groundwater Monitoring Wells within the CIA. Historic monitoring wells used in the CHIA analysis are also included.


Well ID
Map 
ID1 Aquifer Elevation 


(ft)


Well 
Depth 


(ft)
Latitude Longitude Well 


Status
Quantity 


Frequency
Quality 


Frequency
Well Install 


Date


End of 
Baseline 


Date
CL-8 97 Clinker/Burned 3718.92 45.114056 -106.878193 Active Quarterly Semi-Annually 1/1/1982
402W 98 D3/Canyon Coal 3897.30 320 45.112205 -106.948838 Active Quarterly 7/30/1977 1/1/1986
406W 99 D3/Canyon Coal 3783.80 418 45.090568 -106.891485 Destroyed 7/21/1977 1/1/2003
CBM02-3CC 100 D3/Canyon Coal 3929.62 45.139221 -106.960759 Active Quarterly Semi-Annually NA
CN-1 101 D3/Canyon Coal 3856.41 258 45.135903 -106.933603 Destroyed 8/7/1998 1/1/2002
CN-1A 102 D3/Canyon Coal 3829.70 231 45.133957 -106.934167 Active Quarterly Semi-Annually 5/19/2003 1/1/2002
CN-2 103 D3/Canyon Coal 3913.00 450 45.128654 -106.905485 Abandoned 6/24/1998 1/1/1999
CN-3 104 D3/Canyon Coal 3749.61 232 45.121217 -106.907468 Abandoned 9/8/1999 1/1/1981
CN-4 105 D3/Canyon Coal 3707.52 332 45.100452 -106.902561 Destroyed 9/20/1999 1/1/1990
CN-5 106 D3/Canyon Coal 3658.09 297 45.107226 -106.88015 Active Quarterly Semi-Annually 10/23/2014 1/1/1983
CN-6 107 D3/Canyon Coal 3775.87 237 45.112481 -106.921873 Active Quarterly Semi-Annually 11/5/2014 1/1/1981
CN-7 108 D3/Canyon Coal 3657.96 285 45.102181 -106.887654 Active Quarterly Semi-Annually 11/3/2014 1/1/1983
CN-8 109 D3/Canyon Coal 3778.33 45.126443 -106.915444 Abandoned 9/1/2021 1/1/1999
79100WIBO 110 Interburden 3685.50 266 45.101446 -106.901923 Destroyed 6/21/1979 1/1/1988
81-114-IBW 111 Interburden 3783.00 220 45.120795 -106.913038 Destroyed 11/4/1981 1/1/1981
81-115-IBW 112 Interburden 3640.82 250 45.106889 -106.878188 Active Quarterly Semi-Annually 11/1/1981 1/1/1983
WD331W 113 Interburden 3815.40 310 45.106958 -106.928313 Destroyed 10/16/1975 1/1/1981
WD372W4 114 Interburden 3754.30 254 45.0991 -106.903821 Inactive 1/27/1976 1/1/1991
WD377WD 115 Interburden 3722.60 240 45.100037 -106.903684 Destroyed 1/31/1976 1/1/1989
WD377WS 116 Interburden 3726.70 240 45.099809 -106.903454 Destroyed 2/2/1976 1/1/1990
506AQW 117 Overburden 3680.10 120 45.10377 -106.873626 Active Quarterly 10/3/1978 1/1/1983
79100WOBO 118 Overburden 3685.00 86 45.10145 -106.901892 Destroyed 6/17/1979 1/1/1988
79101WOBO 119 Overburden 3856.70 68 45.112445 -106.942233 Destroyed 6/1/1979 1/1/1981
OB-11 120 Overburden 4175.10 80 45.1031 -106.948366 Active Semi-annually Semi-Annually 8/20/2014 1/1/1995
OB-2 121 Overburden 3784.20 102 45.128167 -106.922778 Destroyed 9/20/1994 1/1/2002
OB-3 122 Overburden 4083.18 358 45.134814 -106.905994 Abandoned 7/7/1998 1/1/2007
OB-4 123 Overburden 4137.58 416 45.12278 -106.943827 Active Quarterly Annually 7/21/1998 1/1/1983
OB-5 124 Overburden 3896.60 180 45.127549 -106.93394 Destroyed 7/8/1998 1/1/2002
OB-6 125 Overburden 3763.50 120 45.124978 -106.914784 Destroyed 10/22/2002 1/1/1981
OB-7 126 Overburden 3768.60 120 45.125494 -106.914995 Destroyed 10/31/2002 1/1/1981
OB-8 127 Overburden 3852.60 295 45.069949 -106.881583 Active Quarterly Annually 10/31/2006 NA
OB-9 128 Overburden 3634.90 47 45.079594 -106.875739 Active Quarterly 10/31/2006 1/1/2021
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Table 6-3: Groundwater Monitoring Wells within the CIA. Historic monitoring wells used in the CHIA analysis are also included.


Well ID
Map 
ID1 Aquifer Elevation 


(ft)


Well 
Depth 


(ft)
Latitude Longitude Well 


Status
Quantity 


Frequency
Quality 


Frequency
Well Install 


Date


End of 
Baseline 


Date
WD349W1 129 Overburden 3826.90 279 45.120791 -106.917548 Abandoned 2/20/1976 1/1/1981
WD350WS 130 Overburden 3590.10 80 45.093509 -106.872071 Inactive 11/21/1975 1/1/1998
WD376OBW1 131 Overburden 3816.10 64 45.119335 -106.918688 Destroyed 2/11/1976 1/1/1981
WRN-12 132 Overburden 3475.00 85 45.075289 -106.842847 Inactive 12/1/1974 1/1/1989
SP-1 133 Spoil 3658.42 152 45.107225 -106.880063 Active Quarterly Semi-Annually 8/10/1998 1/1/1983
SP-2 134 Spoil 3858.72 148.5 45.114737 -106.93636 Active Quarterly Semi-Annually 8/10/1998 1/1/1981
SP-3 135 Spoil 3750.70 173 45.104132 -106.916264 Active Quarterly Semi-Annually 10/18/2001 1/1/1981
SP-4 136 Spoil 3733.40 110 45.118151 -106.90591 Active Quarterly Semi-Annually 1/20/2006 1/1/1981
SP-5 137 Spoil 3779.84 137 45.112516 -106.919454 Active Quarterly Semi-Annually 8/1/2010 1/1/1981
SP-6 138 Spoil 3711.15 151.5 45.112277 -106.897265 Active Quarterly Semi-Annually 8/1/2010 1/1/1981
SP-7 139 Spoil 3658.02 148 45.102211 -106.887686 Active Quarterly Semi-Annually 8/1/2010 1/1/1983
SP-8 140 Spoil 3729.15 181 45.106066 -106.904554 Active Quarterly Semi-Annually 6/4/2013 1/1/1981
SP-9 141 Spoil 3777.43 45.126368 -106.915507 Active Quarterly Semi-Annually 9/1/2021 1/1/1999
UB-1 142 Underburden 3784.45 205 45.128296 -106.922567 Destroyed 9/20/1994 1/1/2002
UB-2 143 Underburden 4076.05 531 45.134567 -106.905375 Destroyed 7/27/1998 1/1/2008
1 Map ID corresponds to map labels in Figure 6-1.
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Drainage
USGS


Number


Basin Size 
(sq.
mi.)


Years of 
Record


2 yr 5 yr 10 yr 25 yr 50 yr 100 yr


Spring Creek at CB-2 (1996-2024) - 7.9 29 1.2 7 21 83 220 570
Spring Creek at USC-75 (1977-2012) - 21.7 36 2.6 18 48 154 344 740
Spring Creek at Confluence with
South Fork (1957-1986)* 6306900 37.2 29 68 264 546 1,200 2,010 3,200


Spring Creek at Confluence with
Tongue River Reservoir**


- 38 - 139 369 596 968 1,310 1,700


Pearson Creek at UPC-80 (1980-2017)
- 7.1 38 4.0 28 87 340 890 2,245


Pearson Creek at Confluence with
Tongue River Reservoir**


- 9.8 - 88.5 254 429 735 1,030 1,380


Tongue River at Tongue River 
Reservoir (1939-2015)***
Dam, regulated


6307500 1,770 76 248 510 893 1,550 2,450 3,010


Tongue River near Decker, MT (1960-
2015)*** 6306300 1,451 55 227 455 1,030 1,810 2,740 3,300


Return Period (years) / Peak Discharge (cfs)


* From Siefken et al., 2022. Accessed via USGS StreamStats webservice (https://streamstats.usgs.gov/ss/).
**For ungaged drainage basins, the 90% prediction interval of peak flows is calculated using the USGS method of estimation given in 
Sando et al, 2016. Note that these estimates are based only on basin and climate characteristics. Accessed via USGS StreamStats 
webservice (https://streamstats.usgs.gov/ss/).
***From Granato et al., 2017. Accessed via USGS StreamStats webservice (https://streamstats.usgs.gov/ss/).


Table 7-1: Comparison of Flood-Frequency Estimates for the Spring Creek and Decker Mine Areas. All flows are in cfs. Shaded rows 
indicate stations which have a significantly mine-impacted basin upstream of the station during data collection. Log Pearson Type III 
distribution used for calculation of values for station CB-2, USC-75, and UPC-80.
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Table 7-2: Baseline Ephemeral Drainage Water Quality Summary Statistics


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Alkalinity, total 57 6 0 1.5 929 86.5
Aluminum, Dissolved 50 5 19 0.0139 0.6 0.2
Aluminum, Total 48 5 1 0.1 38 0.7
Nitrogen, Ammonia 24 3 2 0.0093 1.59 0.2725
Arsenic, Dissolved 45 5 34 0.00 0.005 0.000834
Arsenic, Total 37 5 22 0.000602 0.03 0.001
Bicarbonate 57 6 0 1.5 1070 106
Boron, Dissolved 54 6 9 0.01 0.4 0.07
Boron, Total 16 1 1 0.0166 0.16 0.04
Cadmium, Dissolved 45 5 41 0.000117 0.002 0.000176
Cadmium, Total 46 5 42 0.000193 0.002 0.0002555
Calcium 57 6 0 0.5 267 23
Carbonate 32 3 15 5 80 15
Chloride 57 6 4 0.577 43.4 4.2
Chromium, Dissolved 15 2 14 0.02 0.02 0.02
Chromium, Total 11 2 11
Copper, Dissolved 46 5 30 0.00121 0.03 0.0065
Copper, Total 47 5 20 0.00204 0.1 0.02
Fluoride 57 6 10 0.0288 1.27 0.29
Hardness, Total 56 6 0 0.5 1720 91
Nitrogen, Nitrate and Nitrite 50 5 4 0.02 1.45 0.27
Iron, Dissolved 51 5 2 0.0259 0.4 0.12
Iron, Total 50 5 1 0.0000623 70.5 1.04
Lead, Dissolved 45 5 39 0.0000593 0.02 0.00012875
Lead, Total 47 5 31 0.000112 9 0.01025
Magnesium 57 6 0 0.03 256 7.1
Manganese, Dissolved 52 5 25 0.000588 0.11 0.04
Manganese, Total 47 5 9 0.00581 1.11 0.075
Mercury, Dissolved 41 5 40 0.001 0.001 0.001
Mercury, Total 37 5 37
Molybdenum, Dissolved 34 5 32 0.02 0.02 0.02
Molybdenum, Total 26 4 26
Nickel, Dissolved 51 5 33 0.000581 0.37 0.01
Nickel, Total 36 4 22 0.00134 0.08 0.03
Nitrogen, Total 10 1 0 1.18 8.6 2.57
Oil and Grease 42 5 34 0.816 11 3.11
Orthophosphate 43 6 9 0.01 1.7 0.3
pH (s.u.) 62 6 0 6.1 9.3 7.7
Phosphate-phosphorus 2 1 0 0.213 0.628 0.4205
Phosphorus, Total 19 2 0 0.04 2.03 0.22
Potassium 57 6 0 0.32 79 11
Selenium, Dissolved 47 6 41 0.000222 0.005 0.0014495


Baseline Spring Creek
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Table 7-2: Baseline Ephemeral Drainage Water Quality Summary Statistics


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Selenium, Total 47 5 44 0.000275 0.000951 0.00029
Sodium 57 6 1 0.3 202 4.9
SAR (unitless) 53 6 2 0.02 15 0.261688624
Specific Conductance 59 6 0 55 3400 272
Sulfate 57 6 0 0.567 1270 36
Total Dissolved Solids 60 5 0 32 2800 180
Total Suspended Solids 86 6 0 2 38910 124
Turbidity (ntu) 53 5 0 1.1 1900 26
Vanadium, Dissolved 41 5 33 0.000775 0.00424 0.00138
Vanadium, Total 47 5 32 0.000794 0.11 0.0039
Zinc, Dissolved 51 5 35 0.00444 0.04 0.01
Zinc, Total 47 5 15 0.00228 0.3 0.02


Alkalinity, total 68 8 0 3 3018 307
Aluminum, Dissolved 35 4 7 0.0122 2.25 0.2
Aluminum, Total 43 6 14 0.0206 3.6 0.7
Nitrogen, Ammonia 16 4 6 0.0302 0.511 0.11
Arsenic, Dissolved 26 4 13 0.00 0.005 0.000641
Arsenic, Total 35 6 22 0.000416 0.08 0.00118
Bicarbonate 69 8 0 0.06 4368 150
Boron, Dissolved 54 8 4 0.01 0.4 0.1155
Boron, Total 18 3 1 0.0175 0.276 0.114
Cadmium, Dissolved 30 5 27 0.000112 0.002 0.000313
Cadmium, Total 35 6 30 0.0001 0.000178 0.000131
Calcium 69 9 0 0.1 340 105
Carbonate 27 4 19 7.4 18 12
Chloride 68 8 4 0.4 97 7
Chromium, Dissolved 3 1 1 0.02 0.602 0.311
Chromium, Total 3 3 3
Copper, Dissolved 36 6 17 0.000424 0.02 0.005
Copper, Total 36 6 20 0.00122 0.02 0.006425
Fluoride 67 8 8 0.0541 1.52 0.43
Hardness, Total 70 9 0 0.47 2441.87 433.35
Nitrogen, Nitrate and Nitrite 40 6 3 0.087 4.8 0.28
Iron, Dissolved 52 6 6 0.0111 2.77 0.165
Iron, Total 39 6 5 0.012 22.8 0.925
Lead, Dissolved 26 4 14 0.0000602 0.02 0.0001915
Lead, Total 36 6 26 0.0000334 0.0032 0.000617
Magnesium 69 9 0 0.1 387 128
Manganese, Dissolved 51 7 16 0.00421 0.46 0.07
Manganese, Total 32 6 4 0.007 0.84 0.06785
Mercury, Dissolved 25 7 19 0.0003 0.001 0.0005
Mercury, Total 21 6 21


Baseline South Fork Spring Creek
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Table 7-2: Baseline Ephemeral Drainage Water Quality Summary Statistics


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Molybdenum, Dissolved 14 3 13 0.02 0.02 0.02
Molybdenum, Total 20 6 20
Nickel, Dissolved 34 4 21 0.000751 0.02 0.003
Nickel, Total 32 6 21 0.00131 0.01 0.00297
Nitrogen, Total 11 2 1 0.561 3.23 1.475
Oil and Grease 16 3 13 1 30 5
Orthophosphate 51 8 20 0.02 4.23 0.15
pH (s.u.) 72 9 0 6.2 8.6 8
Phosphate-phosphorus 5 2 0 0.0337 0.539 0.179
Phosphorus, Total 6 2 0 0.01 0.38 0.07
Potassium 69 8 0 0.9 20 9
Selenium, Dissolved 34 8 17 0.000129 0.031 0.004
Selenium, Total 33 6 25 0.00024 0.009 0.001055
Sodium 71 9 2 0.3 923 119
SAR (unitless) 58 8 1 0.02 11.79802724 1.4
Specific Conductance 71 9 0 65 4970 1890
Sulfate 69 8 0 0.862 3445 807
Total Dissolved Solids 50 6 0 30 3350 580
Total Suspended Solids 95 9 2 1 194000 53
Turbidity (ntu) 45 7 0 0.527 650 21.6
Vanadium, Dissolved 24 4 14 0.000458 0.00204 0.00121
Vanadium, Total 33 6 26 0.000744 0.00398 0.00281
Zinc, Dissolved 38 6 27 0.00341 0.12 0.02
Zinc, Total 42 6 17 0.00387 0.3 0.02


Alkalinity, total 77 5 0 11 332 69
Aluminum, Dissolved 47 5 3 0.0154 2.76 0.2
Aluminum, Total 70 5 1 0.1 523 1.2
Nitrogen, Ammonia 53 5 10 0.0125 3.6 0.15
Arsenic, Dissolved 26 5 8 0.00 0.042 0.0007515
Arsenic, Total 26 5 8 0.000654 0.064 0.001
Bicarbonate 77 5 0 24.4 404 89.1
Boron, Dissolved 62 5 1 0.01 0.61 0.05
Boron, Total 23 4 0 0.0173 0.59 0.04
Cadmium, Dissolved 22 5 15 0.0000894 0.000261 0.00015
Cadmium, Total 36 5 20 0.000125 0.094 0.00255
Calcium 78 5 0 2.8 111 23.05
Carbonate 54 5 21 0 0
Chloride 70 5 2 0.837 11.6 2.1
Chromium, Dissolved 8 2 7 0.03 0.03 0.03
Chromium, Total 22 2 5 0.02 0.68 0.1
Copper, Dissolved 40 5 5 0.00194 1.56 0.01
Copper, Total 58 5 12 0.002 2.81 0.05


Baseline Pearson Creek
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Table 7-2: Baseline Ephemeral Drainage Water Quality Summary Statistics


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Fluoride 63 5 7 0.02 7.9 0.16
Hardness, Total 75 5 0 29.5 440 91.6
Nitrogen, Nitrate and Nitrite 50 5 6 0.008 1.94 0.26
Iron, Dissolved 60 5 2 0.05 1.64 0.135
Iron, Total 69 5 0 0.17 531 2.27
Lead, Dissolved 22 5 14 0.0000461 0.000265 0.00009535
Lead, Total 43 5 12 0.000185 1.35 0.0034
Magnesium 78 5 0 1.5 42.7 6.9
Manganese, Dissolved 48 5 11 0.0017 1.1 0.028
Manganese, Total 68 5 3 0.00611 77.1 0.084
Mercury, Dissolved 14 4 14
Mercury, Total 13 5 12 0.001 0.001 0.001
Molybdenum, Dissolved 8 2 8
Molybdenum, Total 8 4 8
Nickel, Dissolved 33 5 14 0.000936 0.02 0.00236
Nickel, Total 28 5 8 0.000729 0.572 0.0029
Nitrogen, Total 19 4 0 1.2 5.6 1.94
Oil and Grease 19 5 13 0.816 1.63 1.04
Orthophosphate 40 5 4 0.01 0.9 0.17
pH (s.u.) 78 5 0 5.74 15.1 7.7
Phosphate-phosphorus 41 4 0 0.1 17.1 0.5
Phosphorus, Total 19 4 1 0.11 10.7 0.4755
Potassium 77 5 0 5 22.1 9.5
Selenium, Dissolved 22 5 18 0.000186 0.000414 0.000295
Selenium, Total 30 5 23 0.00016 0.066 0.002
Sodium 78 5 0 0.1 66.9 4.29
SAR (unitless) 78 5 1 0.01 2.1 0.2
Specific Conductance 78 5 0 46 790 211
Sulfate 74 5 4 2.2 281 37.5
Total Dissolved Solids 87 5 0 58 800 188
Total Suspended Solids 103 5 1 4.4 236000 188
Turbidity (ntu) 70 5 0 6.2 278000 88.5
Vanadium, Dissolved 22 5 11 0.000328 0.00126 0.000889
Vanadium, Total 43 5 13 0.00096 0.72 0.045
Zinc, Dissolved 38 5 19 0.00141 0.07 0.01
Zinc, Total 63 5 12 0.00204 6.09 0.04
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Table 7-3: Baseline Perennial River Water Quality Summary Statistics


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Alkalinity, Total 226 1 0 72 354 220
Aluminum, Dissolved 227 1 185 0.0 1.3 0.1
Aluminum, Total 226 1 27 0.030 18.000 0.510
Nitrogen, Ammonia 226 1 141 0.01 1.31 0.11
Arsenic, Dissolved 227 1 205 0.000213 0.006 0.001
Arsenic, Total 41 1 17 0.000350 0.002 0.001
Bicarbonate 231 1 0 50 431 257
Boron, Dissolved 231 1 36 0.01 1.1 0.08
Boron, Total 38 1 5 0.02 0.1 0.07
Cadmium, Dissolved 227 1 218 7E-06 3E-04 6E-05
Cadmium, Total 226 1 213 4E-05 7E-03 2E-03
Calcium 231 1 0 18 90 59
Carbonate 230 1 30 1.35 125 7
Chloride 231 1 7 0.8 32 4.00
Chromium, Dissolved 189 1 188 0.02 0.02 0.02
Chromium, Total 187 1 179 0.02 0.09 0.02
Copper, Dissolved 226 1 203 0.000111 0.02 0.001650
Copper, Total 225 1 142 0.000300 0.30 0.010
Fluoride 231 1 5 0.0 1.0 0.2
Hardness, Total 231 1 0 72 483 302.0
Nitrogen, Nitrate and Nitrite 133 1 30 0.01 4.3 0.1
Iron, Dissolved 226 1 136 0.00267 0.7 0.06
Iron, Total 225 1 4 0.0700 16 0.73
Lead, Dissolved 225 1 213 7.06E-06 0.020 0.000112
Lead, Total 225 1 185 0.0001 0.0200 0.0006
Magnesium 231 1 0 6 64 35.6
Manganese, Dissolved 226 1 101 0.00956 0.17 0.03
Manganese, Total 225 1 21 0.013800 5.00 0.060
Mercury, Dissolved 187 1 187
Mercury, Total 187 1 187
Molybdenum, Dissolved 189 1 188 0.02 0.02 0.02
Molybdenum, Total 7 1 7
Nickel, Dissolved 228 1 204 0.00 0.0 0.01
Nickel, Total 40 1 22 0.000977 0.00446 0.00181
Nitrogen, Total 38 1 0 0.3 1.40 0.6
Oil and Grease 219 1 198 0.70000 10.00 1.20
Orthophosphate 188 1 132 0.0 1 0
pH (s.u.) 227 1 0 7.15 8.70 8.27
Phosphate-phosphorus 0 0 0
Phosphorus, Total 224 1 95 0 1 0
Potassium 231 1 1 0.2 30.00 3.00
Selenium, Dissolved 228 1 213 0 0 0
Selenium, Total 227 1 207 0.0 0 0.0


Baseline Tongue River Above Reservoir
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Table 7-3: Baseline Perennial River Water Quality Summary Statistics


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Sodium 231 1 0 5 136 29
SAR (unitless) 225 1 0 0 3 1
Specific Conductance (µS/cm) 231 1 0 172 1280 649.0
Sulfate 231 1 0 16 385 133
Total Dissolved Solids 231 1 0 110 900 424
Total Suspended Solids 269 1 21 1 706 35.3
Turbidity (ntu) 192 1 0 1 507 18
Vanadium, Dissolved 227 1 209 0.000152 0.00209 0.0008755
Vanadium, Total 227 1 208 0.000322 0.11 0.00205
Zinc, Dissolved 221 1 205 0.01 0.03 0.015
Zinc, Total 227 1 107 0.00159 0.9 0.03


Alkalinity, total 5 1 0 85 0 186
Aluminum, Dissolved 5 1 5
Aluminum, Total 5 1 0 0.20 0.00 0.30
Nitrogen, Ammonia 5 1 1 0.10 0.00 0.36
Arsenic, Dissolved 5 1 5
Arsenic, Total 1 1 1
Bicarbonate 5 1 0 104 320 218
Boron, Dissolved 4 1 4
Boron, Total 0 0 0
Cadmium, Dissolved 5 1 5
Cadmium, Total 5 1 5
Calcium 5 1 0 26 71 57
Carbonate 5 1 0 5 0 5
Chloride 5 1 0 1.0 6 2.00
Chromium, Dissolved 5 1 5
Chromium, Total 5 1 5
Copper, Dissolved 5 1 3 0.010 0.000 0.010
Copper, Total 5 1 1 0.020000 0.00 0.025
Fluoride 5 1 0 0.1 0.7 0.2
Hardness, Total 5 1 0 118 390 312.0
Nitrogen, Nitrate and Nitrite 5 1 1 0.03 0.0 0.1
Iron, Dissolved 5 1 1 0.06000 0.0 0.08
Iron, Total 5 1 0 0.2300 1 0.60
Lead, Dissolved 5 1 5
Lead, Total 5 1 4 1.02 0.00 1.02
Magnesium 5 1 0 13 53 41.0
Manganese, Dissolved 5 1 3 0.03000 0.00 0.03
Manganese, Total 5 1 0 0.030000 0.00 0.050
Mercury, Dissolved 5 1 5
Mercury, Total 5 1 5
Molybdenum, Dissolved 5 1 5
Molybdenum, Total 1 1 1


Baseline Tongue River Below Reservoir
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Table 7-3: Baseline Perennial River Water Quality Summary Statistics


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Nickel, Dissolved 5 1 4 0.02 0.0 0.02
Nickel, Total 1 1 1
Nitrogen, Total 0 0 0
Oil and Grease 4 1 4
Orthophosphate 5 1 2 0.0 0 0
pH (s.u.) 5 1 0 8.1 8.5 8.2
Phosphate-phosphorus 0 0 0
Phosphorus, Total 5 1 0 0 0 0
Potassium 5 1 0 1.0 5.60 3.00
Selenium, Dissolved 5 1 5
Selenium, Total 5 1 5
Sodium 5 1 0 9 48 32
SAR (unitless) 5 1 0 0 0 1
Specific Conductance (µS/cm) 5 1 0 274 888 610.0
Sulfate 5 1 0 49 230 185
Total Dissolved Solids 5 1 0 200 624 494
Total Suspended Solids 5 1 0 8 48 22
Turbidity (ntu) 5 1 0 3.70000 38.00 9.400
Vanadium, Dissolved 5 1 5
Vanadium, Total 5 1 5
Zinc, Dissolved 1 1 0 0.02 0 0.02
Zinc, Total 5 1 0 0.01 0.08 0.02
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Table 7-4: Baseline Reservoir Water Quality Summary Statistics      


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Alkalinity, total 10 4 0 92 259 98.5
Aluminum, Dissolved 0 0 0
Aluminum, Total 59 4 47 0.099 1.7 0.4749
Nitrogen, Ammonia 3 1 0 0.01 0.04 0.03
Arsenic, Dissolved 3 1 0 0.001 0.004 0.004
Arsenic, Total 83 4 64 0.001 0.007 0.003
Bicarbonate 7 4 0 112 253 119
Boron, Dissolved 0 0 0
Boron, Total 19 4 14 0.029 0.09999 0.099
Cadmium, Dissolved 0 0 0
Cadmium, Total 112 5 101 0.001 0.003 0.001
Calcium 3 4 0 26.2 29.09 29
Carbonate 10 4 9 1 1 1
Chloride 10 4 0 0.5 3.5 0.75
Chromium, Dissolved 0 0 0
Chromium, Total 88 4 87 0.199 0.199 0.199
Copper, Dissolved 0 0 0
Copper, Total 113 5 90 0.01 0.02999 0.01
Fluoride 1 1 0 0.3 0.3 0.3
Hardness, Total 10 4 0 115 427 131.5
Nitrogen, Nitrate and 
Nitrite 9 3 0 0.01 0.31 0.04
Iron, Dissolved 7 1 0 0.16 0.22 0.2
Iron, Total 109 5 32 0.01 5.199 0.2599
Lead, Dissolved 0 0 0
Lead, Total 101 4 97 0.029 0.07999 0.059
Magnesium 10 4 0 12 56 13.85
Manganese, Dissolved 8 1 7 0.06999 0.06999 0.06999
Manganese, Total 102 5 43 0.01 1.099 0.07999
Mercury, Dissolved 0 0 0
Mercury, Total 116 5 83 0.0001 0.0058 0.0005
Molybdenum, Dissolved 0 0 0
Molybdenum, Total 41 3 41
Nickel, Dissolved 0 0 0
Nickel, Total 38 3 36 0.01 0.01 0.01
Nitrogen, Total 0 0 0
Oil and Grease 0 0 0
Orthophosphate 10 4 0 0.01 0.07 0.03
pH (s.u.) 16 4 0 7.81 8.34 8.07
Phosphate-phosphorus 0 0 0
Phosphorus, Total 9 3 0 0.02 0.05 0.03
Potassium 0 0 0
Selenium, Dissolved 0 0 0
Selenium, Total 86 4 74 0.001 0.016 0.003


Baseline Tongue River Reservoir
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Table 7-4: Baseline Reservoir Water Quality Summary Statistics      


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Sodium 10 4 0 9.8 38 12
SAR (unitless) 0 0 0
Specific Conductance 
(µS/cm) 43 5 0 201 879 313
Sulfate 10 4 0 42 250 54
Total Dissolved Solids 10 4 0 203 740 231
Total Suspended Solids 38 4 0 2 51 8
Turbidity (ntu) 30 3 0 1 29 5
Vanadium, Dissolved 0 0 0
Vanadium, Total 57 3 57
Zinc, Dissolved 0 0 0
Zinc, Total 113 5 75 0.01 0.15 0.01999


Alkalinity, total 44 2 0 14 510 155
Aluminum, Dissolved 44 2 27 0.00884 0.5 0.0225
Aluminum, Total 44 2 9 0.0282 16.7 0.2
Nitrogen, Ammonia 20 2 9 0.0196 1.88 0.12
Arsenic, Dissolved 36 2 22 0.000281 0.0117 0.0006385
Arsenic, Total 41 1 26 0.000371 0.0247 0.000972
Bicarbonate 44 2 0 7.61 623 189.5
Boron, Dissolved 44 2 2 0.02 0.17 0.1
Boron, Total 25 1 1 0.0301 0.23 0.127
Cadmium, Dissolved 36 2 33 0.000116 0.00031 0.000158
Cadmium, Total 44 2 39 0.000068 0.00077 0.000257
Calcium 43 2 0 3 547 75
Carbonate 40 2 24 0.3 38.4 11
Chloride 44 2 2 1 37.3 8.1
Chromium, Dissolved 3 1 3
Chromium, Total 3 1 2 0.02 0.02 0.02
Copper, Dissolved 36 2 27 0.000157 0.0018 0.000855
Copper, Total 44 2 31 0.000496 0.0633 0.005
Fluoride 44 2 4 0.0916 0.81 0.365
Hardness, Total 42 2 0 2 4140 594.5
Nitrogen, Nitrate and 
Nitrite 38 2 18 0.02 11.4 0.13
Iron, Dissolved 43 2 19 0.00177 0.39 0.115
Iron, Total 44 2 1 0.05 66.8 0.51
Lead, Dissolved 36 2 29 0.000036 0.000132 0.0000697
Lead, Total 44 2 35 0.0000902 0.0369 0.000437
Magnesium 44 2 0 1 675 113.5
Manganese, Dissolved 44 2 13 0.00696 1.43 0.086
Manganese, Total 44 2 6 0.0169 3.76 0.105
Mercury, Dissolved 27 2 27


Baseline Flood Control Reservoirs*
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Table 7-4: Baseline Reservoir Water Quality Summary Statistics      


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Mercury, Total 27 2 27
Molybdenum, Dissolved 20 2 20
Molybdenum, Total 23 1 23
Nickel, Dissolved 44 2 30 0.00104 0.01 0.00196
Nickel, Total 40 1 26 0.0011 0.0635 0.00298
Nitrogen, Total 17 1 2 0.2 6.78 0.5
Oil and Grease 38 2 31 0.842 8 1.22
Orthophosphate 27 2 26 0.1 0.1 0.1
pH (s.u.) 44 2 0 6.6 9.2 8.2
Phosphate-phosphorus 6 2 0 0.03 0.8 0.292
Phosphorus, Total 13 1 0 0.01 2.77 0.02
Potassium 44 2 0 1.8 42.3 11
Selenium, Dissolved 36 2 21 0.000333 0.014 0.001
Selenium, Total 44 2 26 0.00056 0.015 0.002
Sodium 44 2 1 2 434 98.7
SAR (unitless) 44 2 2 0.1 3.4 1.505
Specific Conductance 
(µS/cm) 42 2 0 117 6260 1655
Sulfate 44 2 0 8 4820 727.5
Total Dissolved Solids 44 2 0 110 7350 1370
Total Suspended Solids 44 2 5 2 4060 16.7
Turbidity (ntu) 43 2 0 1 6450 9
Vanadium, Dissolved 36 2 27 0.000257 0.0063 0.000918
Vanadium, Total 44 2 38 0.000468 0.0959 0.002565
Zinc, Dissolved 44 2 44
Zinc, Total 44 2 33 0.00411 0.239 0.01
*93% of samples come from the South Fork Flood Control Reservoir on South Fork Spring Creek.
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Table 7-5: Baseline Spring Water Quality Summary Statistics     


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


Alkalinity, total 42 5 0 59 726 504
Aluminum, Dissolved 42 5 7 0.00856 0.15 0.0191
Aluminum, Total 1 1 0 0.1 0.1 0.1
Nitrogen, Ammonia 13 5 4 0.11 1.83 1.06
Arsenic, Dissolved 41 5 10 0.000086 0.004 0.000524
Arsenic, Total 1 1 1
Bicarbonate 42 5 0 71 885 615
Boron, Dissolved 42 5 1 0.1 0.47 0.19
Boron, Total 1 1 0 0.13 0.13 0.13
Cadmium, Dissolved 41 5 32 0.000133 0.0006 0.000254
Cadmium, Total 1 1 1
Calcium 42 5 0 15 409 107.5
Carbonate 42 5 28 3 17 10.5
Chloride 42 5 0 2 43 7.25
Chromium, Dissolved 0
Chromium, Total 0
Copper, Dissolved 41 5 16 0.000475 0.014 0.001475
Copper, Total 1 1 1
Fluoride 42 5 1 0.2 3 0.4
Hardness, Total 36 5 0 67 2420 767


Nitrogen, Nitrate and Nitrite 22 5 5 0.014 0.33 0.13
Iron, Dissolved 42 5 3 0.00325 2.52 0.07
Iron, Total 1 1 0 0.4 0.4 0.4
Lead, Dissolved 41 5 28 0.0000507 0.0008 0.0000686
Lead, Total 1 1 1
Magnesium 42 5 0 7 429 125
Manganese, Dissolved 42 5 0 0.00102 1.33 0.161
Manganese, Total 1 1 0 0.66 0.66 0.66
Mercury, Dissolved 1 1 1
Mercury, Total 1 1 1
Molybdenum, Dissolved 0
Molybdenum, Total 1 1 1
Nickel, Dissolved 42 5 8 0.000857 0.0635 0.003
Nickel, Total 1 1 1
Nitrogen, Total 19 5 14 0.02 0.65 0.24
Oil and Grease 1 1 1
Orthophosphate 1 1 1
pH (s.u.) 42 5 0 7.4 8.4 8.2
Phosphate-phosphorus 0
Phosphorus, Total 0
Potassium 42 5 0 7 28 12
Selenium, Dissolved 41 5 16 0.000121 0.007 0.001385
Selenium, Total 1 1 1
Sodium 42 5 0 4 481 225.5


Springs (Rainy, 183693, 183710, 183715, and CX Spring)
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Table 7-5: Baseline Spring Water Quality Summary Statistics     


Parameter Samples Sites
Non 


Detects


Detect 
Concentration 


Min (mg/L)


Detect 
Concentration 


Max (mg/L)


Detect 
Concentration 
Median (mg/L)


SAR (unitless) 38 5 0 0.2 5.8 3.1
Specific Conductance (µS/cm)


39 5 0 204 4430 2170
Sulfate 42 5 0 22 2940 760
Total Dissolved Solids 42 5 0 200 4860 1740
Total Suspended Solids 10 5 0 140 4700 1210
Turbidity (ntu) 1 1 0 69.4 69.4 69.4
Vanadium, Dissolved 41 5 15 0.000376 0.02 0.00114
Vanadium, Total 1 1 1
Zinc, Dissolved 42 5 32 0.0056 0.246 0.014
Zinc, Total 1 1 1
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Table 7-6: Number of surface water baseline samples out of total samples collected which are above Livestock Drinking Water Guidelines presented in 
Table 2-3.         


Analyte
Guideline 


Values (mg/L)
Spring Creek


South Fork 
Spring Creek


Pearson 
Creek


Tongue 
River 


Upstream 
Reservoir


Tongue River 
Downstream 


Reservoir


Tongue 
River 


Reservoir
Springs


Flood 
Control 


Reservoirs


Aluminum 5 7/48 0/43 19/70 9/226 0/5 0/59 0/42 2/44
Arsenic 0.025 - 1 2/37 1/35 2/26 0/41 0/1 0/83 0/41 1/41
Barium 10 0/1 0/3 0/1 0/2 0/0 0/24 0/0 0/0
Boron 5 0/16 0/18 0/23 0/38 0/0 0/19 0/42 0/25
Cadmium 0.05 - 0.08 0/46 0/35 7/36 2/226 0/5 0/112 0/41 0/44
Calcium 500 - 1,000 0/57 0/69 0/78 0/231 0/5 0/3 0/42 1/43
Chloride 1,500 0/57 0/68 0/70 0/231 0/5 0/10 0/42 0/44
Chromium 0.05 - 1 0/11 0/3 14/22 1/187 0/5 1/88 0/0 0/3
Copper 0.05 - 0.5 5/47 0/36 22/58 8/225 1/5 0/113 0/41 1/44
Fluoride 1 - 2 3/57 2/67 3/63 0/231 0/5 0/1 1/42 0/44
Iron 0.3 42/50 23/39 64/69 175/225 4/5 30/109 10/42 28/44
Lead 0.05 - 0.1 2/47 0/36 10/43 0/225 1/5 2/101 0/41 0/44
Magnesium 125 14/57 35/69 0/78 0/231 0/5 0/10 21/42 21/44
Manganese 0.05 23/47 15/32 38/68 123/225 1/5 37/102 1/1 30/44
Mercury 0.003 - 0.01 0/37 0/21 0/13 0/187 0/5 2/116 0/1 0/27
Molybdenum 0.3 - 0.5 0/26 0/20 0/8 0/7 0/1 0/41 0/1 0/23
Nickel 1 0/36 0/32 0/28 0/40 0/1 0/38 0/42 0/40
pH 5.5 - 8.5 5/62 5/72 2/78 15/227 0/5 0/16 0/42 7/44
Selenium 0.05 - 0.1 0/47 0/33 1/30 0/227 0/5 0/86 0/41 0/44
Sodium 1,000 0/57 0/71 0/78 0/231 0/5 0/10 0/42 0/44
Sulfate 500 - 2,500 1/57 26/69 0/74 0/231 0/5 0/10 9/42 13/44
TDS 3,000 - 10,000 0/60 4/50 0/87 0/231 0/5 0/10 4/42 2/44
Vanadium 0.1 3/47 0/33 10/43 1/227 0/5 0/57 0/41 0/44
Zinc 24 - 25 0/47 0/42 0/63 0/227 0/5 0/113 0/42 0/44
Note: Cells with at least one exceedance are shaded lightly and cells with over 25% of samples exceeding the livestock guidelines are shaded darkly. Springs 
are Rainy, 183693, 183710, 183715, and CX Spring. Livestock guidelines are compared to the total recoverable fraction for metals in surface water samples.
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Table 7-7: Fraction of baseline surface water quality samples that exceed DEQ-7 Human Health Standards or Aquatic Life Standards.


Regulatory 
Standard


Analyte
Water Quality Standards 


(mg/L)
Spring 
Creek


South 
Fork 


Spring 
Creek


Pearson 
Creek


Tongue 
River 


Upstream 
Dam


Tongue River 
Downstream 


Dam


Tongue 
River 


Reservoir
Springs


Flood Control 
Reservoirs3


SC - Mainstem TR1 Monthly Avg > 1000


SC - Mainstem TR 3/2-10/31 Max > 1500 0/187 0/4 0/40


SC - Mainstem TR 11/1-3/1 Max > 2500 0/44 0/1 0/3


SC - Tributary1 Monthly Avg > 500


SC - Tributary Max > 500 20/59 45/71 9/72 37/39 23/42
SAR 3/2-10/311 Monthly Avg > 3.0
SAR 3/2-10/31 Max > 4.5 2/33 3/44 0/37 0/183 0/4 - 14/33 0/38
SAR 11/1-3/11 Monthly Avg > 5.0
SAR 11/1-3/1 Max > 7.5 0/19 0/14 0/41 0/42 0/1 - 0/9 0/6


Acute > 0.750 1/227 0/5 - 0/42 0/44


Chronic > 0.087 23/227 0/5 - 2/42 6/44


Ammonia
Acute  - pH dependent 
formula


1/226 0/5 0/3 1/13 1/20


Acute > 0.340 0/41 0/1 0/83 0/41 0/41


Chronic > 0.150 0/41 0/1 0/83 0/41 0/41


HHS > 0.010 0/41 0/1 0/83 0/41 1/41


Early Life Stage < 5.0 0/88 0/4 0/3 - -
Other Life Stage < 3.0 0/88 0/4 0/3 - -


Acute4 0/226 0/5 0/10 0/41 0/42


Chronic4 0/226 0/5 0/10 0/41 0/42


HHS > 0.005 2/226 0/5 0/112 0/41 0/44


Acute4 0/187 0/5 0/9 - 0/3


Chronic4 0/187 0/5 0/9 - 0/3


HHS > 0.1 0/187 0/5 1/88 - 0/3


Acute4 0/225 0/5 0/10 0/41 0/34


Chronic4 0/225 0/5 0/10 0/41 0/34


HHS > 1.3 0/225 0/5 0/113 0/41 0/44


Samples where total metals were not measured, the total standard is compared to the dissolved fraction. Likewise, for samples where dissolved metals were not measured, 
the dissolved standard for aluminum is compared to totals. Cells with at least one exceedance are shaded lightly and cells with over 25% of samples exceeding the livestock 
guidelines are shaded darkly. Analytes with no samples collected denoted as "-" and if no hardness analysed to calculate aquatic standard cell denoted as "--". Blank cells 
indicate no standards were analyzed. HHS - Human Health Standards. 


Analytes with 
ARM 


17.30.670 
Salinity Limit


                                                                                                                                                      
Analytes with 
DEQ-7 Human 


Health or 
Aquatic Life 


Limit for 
Surface 
Water2


Dissolved Aluminum between 
pH 6.5 to 9.0


Total Arsenic


Dissolved Oxygen


Total Cadmium


Total Chromium


Total Copper
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Table 7-7: Fraction of baseline surface water quality samples that exceed DEQ-7 Human Health Standards or Aquatic Life Standards.


Analyte
Water Quality Standards 


(mg/L)
Spring 
Creek


South 
Fork 


Spring 
Creek


Pearson 
Creek


Tongue 
River 


Upstream 
Dam


Tongue River 
Downstream 


Dam


Tongue 
River 


Reservoir
Springs


Flood Control 
Reservoirs


Fluoride HHS > 4 0/231 0/5 0/1 0/42 0/44


Total Iron Chronic > 1 86/225 2/5 9/109 6/42 10/44


Acute4 0/225 1/5 0/9 0/41 0/34


Chronic4 0/225 1/5 0/9 0/41 0/34


HHS > 0.015 3/225 1/5 4/101 0/41 1/44


Acute >0.0017 0/187 0/5 4/116 0/1 0/27


Chronic > 0.00091 0/187 0/5 4/116 0/1 0/27


HHS > 0.00005 0/187 0/5 33/116 0/1 0/27


Acute4 0/40 0/1 -- 0/42 0/38


Chronic4 0/40 0/1 -- 0/42 0/38
HHS > 0.1 0/40 0/1 0/38 0/42 0/40


Nitrate HHS > 10 0/169 0/0 0/1 0/19 0/9


Acute > 0.020 0/227 0/5 0/86 0/41 0/44


Chronic > 0.005 2/227 0/5 5/86 1/41 5/44


HHS > 0.05 0/227 0/5 0/86 0/41 0/44


Acute4 0/227 0/5 0/10 0/42 0/42


Chronic4 0/227 0/5 0/10 0/42 0/42


HHS > 7.4 0/227 0/5 0/113 0/42 0/44


Total Zinc


1Monthly SAR and SC values are not calculated as sample frequency is greater than monthly.
2Ephemeral drainages are not subject to DEQ-7 standards.
393% of reservoir samples collected are from the South Fork Flood Control Reservoir on South Fork Spring Creek.
4Chronic and acute aquatic life standards for cadmium, chromium, copper, lead, nickel, and zinc are calculated based on measured hardness using the equations provided in 
DEQ-7.


                                                                                                                                                      
  


  
  
  


  
 


Total Lead


Total Mercury


Total Nickel


Total Selenium
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Table 7-8: Selected Aquifer Test Results


Well 
Name


Test Date
Test Duration 


(min)
Type of Analysis


Initial 
Saturated 


Thickness (ft)


Transmissivity 
(sq ft/ day)


Hydraulic 
Conductivity 


(ft/day)


Storage 
Coefficient


Depth To 
Water (ft)


AD-4 8/10/1998 100 Slug, Bouwer & Rice 18 0.65 0.036 434
AD-5 8/11/1998 62 Slug, Bouwer & Rice 38.6 11.04 0.286 268.4
AD-6 8/6/1998 76 Slug, Cooper et al. 79 34.4 0.435 415.3
AD-6 8/6/1998 64 Slug, Cooper et al. 79 44.4 0.562 415.3
AD-7 8/4/1998 83 Slug, Cooper et al. 80 11.6 0.145 391.5
AD-7 8/5/1998 82 Slug, Cooper et al. 80 14.5 0.181 391.5
CN-1 8/12/1998 60 Slug, Cooper et al. 17 9.4 0.553 124.3
CN-2 8/11/1998 10 Slug, Bouwer & Rice 8.1 0.2 0.025 429.9
OB-4 8/7/1998 130 Slug, Bouwer & Rice 36.2 0.38 0.01 377.8
UB-2 8/7/1998 105 Slug, Cooper et al. 21 0.56 0.027 418.9


D-1 Upper 60 Specific Capacity 22.8 23.1 1.013
D-1 Upper Bailer Recovery 29 18.75 0.65
D-1 Upper 30 Specific Capacity 25 23.4 0.94
D-1 Upper 0.5 Bailer Recovery 33 0.143 0.0075
D-1 Upper 75 Jacob DD/Rec 19.5 0.74 0.04
D-1 Upper Observation Well 22 78.8 3.6
D-1 Upper 60 Jacob DD/Rec 25 0.125 0.005
D-1 Upper 78 Bailer Recovery 0.7 0.0625 0.088
D-1 Lower 30 Specific Capacity 15 14 0.94
D-1 Lower 210 Variable DD/Rec 15 121.5 8.14 6.00E-05
D-1 Lower 120 Jacob Recovery 18 12.04 0.68
D-1 Lower 660 Jacob DD/Rec 20 601.7 30.09
D-1 Lower Observation Well 20 440.26 22.01 9.00E-04
D-2 246 Variable DD/Rec 14.2 252.5 17.78
D-2 15 Specific Capacity 10 4.63 0.46
D-2 144 Specific Capacity 20 9.38 0.48
D-2 5 Jacob Recovery 14 0.35 0.03
D-2 720 Jacob DD/Rec 19.85


2118
2125


2127
1168
1080
1179


2116
2086
1081
1180
2184


1085
2188
2259
2260


2729


Aquifer


Spring Creek
Coal (Anderson)
Coal (Anderson)


1082


Coal (Anderson)
Coal (Anderson)
Coal (Anderson)
Coal (Anderson)
Coal (Canyon)
Coal (Canyon)
Overburden
Underburden


Decker


1144
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Table 7-8: Selected Aquifer Test Results


Well 
Name


Test Date
Test Duration 


(min)
Type of Analysis


Initial 
Saturated 


Thickness (ft)


Transmissivity 
(sq ft/ day)


Hydraulic 
Conductivity 


(ft/day)


Storage 
Coefficient


Depth To 
Water (ft)


D-2 Observation Well 16 22.43 1.4 4.10E-05
D-3 60 Jacob Recovery 17 35.88 2.11
Spoil 240 Jacob DD/Rec 375.75
Spoil Observation Well 338 3.40E-05
Spoil Bailer Recovery 0.186 0.003
Spoil Bailer Recovery 75.33 3.23
Spoil Bailer Recovery 0.186 0.024
Spoil Constant Discharge 115.2 7.77
Spoil Constant Discharge 71.53 4.82
Spoil Bailer Recovery 0.028 0.006


Anderson Single Well Pump 58.13 1.25
Canyon Single Well Pump 59.2 2.95
Anderson Specific Capacity 51.97 1.05
Anderson Specific Capacity 11.84 0.49
Canyon Single Well Pump 48.44 3.25
Anderson/Clinker Specific Capacity 3,336.84 47.56
Overburden Single Well Pump 9.69 0.2
Anderson Single Well Pump 17.22 0.23
D-2 Single Well Pump 65.66 4.36
D-2 Single Well Pump 21.31 1.54
D-2 Single Well Pump 137.78 7.22
D-2 Single Well Pump 441.32 29.39
D-2 Single Well Pump 279.86 15.02
D-2 Single Well Pump 6.46 0.459
Dietz Single Well Pump 16.146 1.02
Anderson Single Well Pump 25.83 1.05
Anderson Single Well Pump 127.02 2.69
D-2 Single Well Pump 65.66 4.1
Anderson Single Well Pump 41.98 1.61


WRN-17
WRE-05
WRE-09


WR-06
WR-07
WRE-12


WRE-10
WRE-11


DS-1B
DS-2B
MBMG (Van Voast et al., 1978)
WR-21
WRN-09
WR-36
WR-37
WR-24
WR-33
WR-40
WR-27
WRN-10
WRN-15
DS-05A


2728
2117
2109


Aquifer


2108
DS-5B
DS-3
DS-4
DS-1A
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Table 7-8: Selected Aquifer Test Results


Well 
Name


Test Date
Test Duration 


(min)
Type of Analysis


Initial 
Saturated 


Thickness (ft)


Transmissivity 
(sq ft/ day)


Hydraulic 
Conductivity 


(ft/day)


Storage 
Coefficient


Depth To 
Water (ft)


Dietz Single Well Pump 153.93 8.1
D-2 Single Well Pump 7.53 0.52
Anderson Single Well Pump 26.91 0.89
Smith Single Well Pump 26.91 1.77


WRE-16
WRE-17


WRE-13
WRE-14


Aquifer
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Table 7-9: Summary of Baseline Ground Water Quality Statistics


Analyte Statistic All Wells Alluvium
Anderson 
Dietz Coal


Clinker/ 
Burned


D3/Canyon 
Coal


Interburden Overburden Underburden


Count 804 150 446 17 63 36 48 44
Average 2689 1908 2810 986 4056 2566 3740 1791
Maximum 10700 3760 9460 1140 10700 3070 9290 2390
75th Percentile 3232.5 2685 4017.5 998 6365 2862.5 3600 2060
Median 2185 1465 2230 957 3990 2670 3265 1955
25th Percentile 1450 1310 1550 945 1575 2560 3035 1367.5
Minimum 432 432 788 871 1300 1360 2350 1230
Count 677 131 351 17 57 29 48 44
Average 2140 1564 2423 766 2349 1781 2938 1216
Maximum 9680 3580 9000 844 9680 2100 8630 1600
75th Percentile 2620 2555 3210 790 2930 2030 2490 1420
Median 1450 1030 1600 750 1370 1850 2395 1375
25th Percentile 940 926 928 740 1040 1790 2272.5 880
Minimum 380 380 508 700 770 824 1560 846
Count 732 150 384 17 53 36 48 44
Average 7.86 7.82 7.84 7.39 8.17 8.14 7.82 7.91
Maximum 10.5 8.42 10.3 8 10.5 10.3 8.3 9.4
75th Percentile 8.14 8.1 8.2 7.6 8.2 8.1 8 8.3
Median 7.9 7.75 7.9 7.4 7.9 8 7.8 7.8
25th Percentile 7.6 7.6 7.6 7.1 7.75 7.975 7.675 7.475
Minimum 6 6 6.2 6.9 7.2 7.7 7.3 6.9
Count 780 150 421 17 64 36 48 44
Average 11.04 6.97 10.16 5.34 27.89 18.44 11.14 4.89
Maximum 379 17 54.4 7.3 379 76.8 30.3 6.8
75th Percentile 12 11 12 5.5 26.325 25.25 13.175 5.325
Median 7 5.6 7 5.3 12 15.9 9.95 4.9
25th Percentile 4.1 3 4.1 4.8 4.675 8.675 8.075 4.275
Minimum 1 1.6 1 4.6 2 2.9 1 3.5


Specific 
Conductance


(µS/cm)


TDS
(mg/L)


pH
(s.u.)


Chloride
(mg/L)
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Table 7-9: Summary of Baseline Ground Water Quality Statistics


Analyte Statistic All Wells Alluvium
Anderson 
Dietz Coal


Clinker/ 
Burned


D3/Canyon 
Coal


Interburden Overburden Underburden


Count 796 148 440 17 63 36 48 44
Average 835.1 767.9 924.7 343.2 738.1 565.2 978.5 559.5
Maximum 6310 2080 6310 361 2700 1500 5820 891
75th Percentile 1252.5 1390.5 1472.5 356 1025 679.5 1282.5 746
Median 350.5 395 304 350 285 559.5 134 704.5
25th Percentile 138 329 93.75 328 12.55 445.75 92.475 251.25
Minimum 0.01 8.1 0.01 319 1 19 48.2 162
Count 783 150 429 17 62 34 47 44
Average 1.29 0.49 1.41 0.88 1.85 2.52 1.03 1.61
Maximum 15 1.04 3.89 1.01 15 4.39 3.78 3.6
75th Percentile 2 0.5675 2.06 0.95 2.495 3.145 1.04 2.5
Median 0.92 0.5 1.18 0.9 1.71 2.625 0.82 2.01
25th Percentile 0.5 0.4 0.62 0.85 0.8625 1.985 0.71 0.22
Minimum 0.08 0.08 0.09 0.64 0.186 0.31 0.37 0.08
Count 687 122 387 17 47 25 46 43
Average 1.10 2.10 1.01 2.56 0.19 0.44 0.19 0.89
Maximum 103 103 35.5 7.02 1.52 1.77 1.3 3.6
75th Percentile 0.655 0.66 0.632 4.7 0.125 0.66 0.2 1.5
Median 0.09 0.07285 0.1 1.8 0.05 0.11 0.05 0.52
25th Percentile 0.05 0.05 0.05 0.3 0.02 0.05 0.05 0.05
Minimum 0 0 0.000851 0.05 0.00445 0.03 0.02 0.05
Count 705 119 399 17 51 27 48 44
Average 0.020 0.015 0.019 0.020 0.034 0.035 0.020 0.020
Maximum 0.71 0.15 0.55 0.02 0.71 0.25 0.02 0.02
75th Percentile 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Median 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
25th Percentile 0.007 0.0003 0.0009235 0.02 0.0003 0.02 0.02 0.02
Minimum 0 0 0.00000685 0.02 0.0000672 0.02 0.000192 0.01


Fluoride
(mg/L)


Iron
(mg/L)


Lead
(mg/L)


Sulfate
(mg/L)
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Table 7-9: Summary of Baseline Ground Water Quality Statistics


Analyte Statistic All Wells Alluvium
Anderson 
Dietz Coal


Clinker/ 
Burned


D3/Canyon 
Coal


Interburden Overburden Underburden


Count 666 113 378 17 45 21 48 44
Average 0.034 0.056 0.030 0.007 0.070 0.052 0.005 0.005
Maximum 2.000 2.000 2.000 0.025 2.000 1.000 0.012 0.021
75th Percentile 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Median 0.005 0.005 0.005 0.005 0.002 0.005 0.005 0.005
25th Percentile 0.002 0.001 0.002 0.005 0.001 0.005 0.005 0.005
Minimum 0.0001 0.0001 0.0001 0.0050 0.0003 0.0010 0.0005 0.0050


Arsenic
(mg/L)
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Table 7-10: Fraction of baseline ground water quality samples that exceed DEQ-7 Human Health Standards.


Aluminum 0.05-0.2 mg/L NA NA NA NA NA NA NA
Arsenic2 0.01 mg/L 5/150 8/448 2/17 5/150 1/36 1/48 2/44
Barium2 1.0 mg/L 0/150 0/448 0/17 0/150 0/36 0/48 0/44
Cadmium2 0.005 mg/L 0/150 3/448 0/17 0/150 2/36 0/48 0/44
Chloride 250 mg/L NA NA NA NA NA NA NA
Chromium2 0.1 mg/L 1/150 2/448 0/17 1/150 1/36 0/48 0/44
Copper3 1.3 1.0 mg/L 0/150 0/448 0/17 0/150 0/36 0/48 0/44
Fluoride 4.0 2.0 mg/L 0/150 0/448 0/17 0/150 3/36 0/48 0/44
Iron 0.3 mg/L NA NA NA NA NA NA NA


Lead2 0.015 mg/L 70/150 278/448 17/17 70/150 27/36 47/48 43/44
Manganese 0.05 mg/L NA NA NA NA NA NA NA
Mercury2 0.002 mg/L 0/150 3/448 0/17 0/150 0/36 0/48 0/44
Nickel2 0.1 mg/L 0/150 2/448 0/17 0/150 0/36 1/48 0/44
Nitrate-Nitrite 10 mg/L 0/150 0/448 0/17 0/150 0/36 0/48 0/44
pH 6.5-8.5 s.u. NA NA NA NA NA NA NA
Selenium2 0.05 mg/L 0/150 1/448 0/17 0/150 0/36 0/48 0/44
Silver2 0.1 mg/L 0/151 0/449 0/17 0/150 0/36 0/48 0/44
Sulfate 250 mg/L NA NA NA NA NA NA NA
Zinc2 2.0 5.0 mg/L 0/150 0/448 0/17 0/150 0/36 0/48 1/44


Total Dissolved 
Solids


500 mg/L
NA NA NA NA NA NA NA


Note: Cells with at least one exceedance are shaded lightly and cells with over 25% of samples exceeding the livestock guidelines are shaded darkly.


2 Human Health Standards for groundwater apply to the dissolved fraction. 
Analyte concentrations below the detection limit were treated as being equal to the detection limit.


1 USEPA secondary drinking water regulations for aesthetic considerations, such as taste, color, odor (non-mandatory). USEPA standards are not used for fraction calculation. 


Parameter


DEQ-7  Ground 
Water


Human Health 
Standards


USEPA 
NSDWR 1


Units Alluvium
Anderson Dietz 


Coal
Clinker D3/Canyon Coal Interburden Overburden Underburden
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Table 8-1: Active Surface Water Rights located within the CIA. Rows of bold text indicated water right within Proposed AM6 boundary.


Map ID
Water Right 


Number
Purpose


Priority 
Date


Means of Diversion Owner Max Flow
Max Vol. 


(ac-ft)
Site Name / Description Anticipated Cumulative Impact from Mining


1 42B 112098 00 Stock 1948
Livestock Direct From 
Source


Montana State Board of Land 
Commissioners


30 gpd / 
animal 


unit


CX Spring/ Dry Creek Tributary 
of Squirrel Creek


None, mining disturbance will not reach this location nor is it 
anticipated to affect the groundwater source for the spring.


2 42B 119280 00 Sale 1937 Dam
Montana, State of Dept of Natural 
Resources


72,500 Tongue River None, fed by large watershed.


3 42B 119320 00
Multiple 
Domestic


1965 Pump
Montana, State of Dept of Natural 
Resources


35 GPM 9 Tongue River None, fed by large watershed.


4 42B 137357 00 Stock 1938
Livestock Direct From 
Source


Montana State Board of Land 
Commissioners


Tongue River (Tongue River 
Reservoir)


None, fed by large watershed.


5 42B 137358 00 Stock 1938
Livestock Direct From 
Source


Montana, State of Board of Land 
Commissioners


Tongue River (Tongue River 
Reservoir)


None, fed by large watershed.


6 42B 137359 00 Stock 1938
Livestock Direct From 
Source


Montana, State of Board of Land 
Commissioners


Tongue River (Tongue River 
Reservoir)


None, fed by large watershed.


7 42B 137372 00 Stock 1952
Livestock Direct From 
Source


Montana State Board of Land 
Commissioners


Spring Creek None, Upstream of Mining


8 42B 183662 00 Stock 1963 Dam
Navajo Transitional Energy Company 
LLC


Unnamed Tributary of Spring 
Creek, South Fork


Upstream of mining, no impacts


9 42B 183674 00 Stock 1951 Dam
Navajo Transitional Energy Company 
LLC


Unnamed Tributary of Pearson 
Creek


Upstream of mining, no impacts


10 42B 183675 00 Stock 1962 Dam
Navajo Transitional Energy 
Company LLC


Unnamed Tributary of Pearson 
Creek


Water quantity may be reduced from sediment control ditches.


11 42B 183710 00 Stock 1880
Livestock Direct From 
Source


Navajo Transitional Energy Company 
LLC


30 gpd / 
animal 


unit


Spring 183710/ Dry Creek 
Tributary of Squirrel Creek


None, mining disturbance will not reach this location nor is it 
anticipated to affect the clinker groundwater source for the spring.


12 42B 183711 00 Stock 1963 Dam
Navajo Transitional Energy Company 
LLC


Spring Creek, South Fork Upstream of mining, no impacts


13 42B 183712 00 Stock 1963 Dam
Navajo Transitional Energy Company 
LLC


Spring Creek, South Fork Destroyed by currently approved mining, within permit area


14 42B 189055 00 Stock 1928 Dam
Navajo Transitional Energy Company 
LLC


Unnamed Tributary of Spring 
Creek


Destroyed by currently approved mining, within permit area


15 42B 20059 00 Commercial 1978 Pump
Navajo Transitional Energy Company 
LLC


1,151 
GPM


187.08 Tongue River None, fed by large watershed.


16 42B 21510 00
Pollution 


Abatement
1979 Unknown


Navajo Transitional Energy Company 
LLC


450 GPM 14.85
Unnamed Tributary of Spring 
Creek


Not Analyzed, Mine Operations


17 42B 21511 00
Sediment 
Control


1979 Unknown
Navajo Transitional Energy Company 
LLC


4,488 
GPM


125
Unnamed Tributary of Spring 
Creek


Not Analyzed, Mine Operations


18 42B 21512 00
Sediment 
Control


1979 Unknown
Navajo Transitional Energy Company 
LLC


450 GPM 6.7
Unnamed Tributary of Spring 
Creek


Not Analyzed, Mine Operations


19 42B 30017760 Fishery 1978 Instream
Montana, State of Dept of Fish 
Wildlife & Parks


605,880 
GPM


244,799 Tongue River None, fed by large watershed.


20 42B 30064827 Any Purpose 1937 Dam
USA (Dept of Interior Bureau of 
Indian Affairs), In Trust for Northern 
Cheyenne Tribe of MT


20,000
Tongue River (Tongue River 
Reservoir)


None, fed by large watershed
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Table 8-1: Active Surface Water Rights located within the CIA. Rows of bold text indicated water right within Proposed AM6 boundary.


Map ID
Water Right 


Number
Purpose


Priority 
Date


Means of Diversion Owner Max Flow
Max Vol. 


(ac-ft)
Site Name / Description Anticipated Cumulative Impact from Mining


21 42B 30065135 Industrial 2012 Pump
Navajo Transitional Energy Company 
LLC


897.6 
GPM


684 Tongue River None, fed by large watershed


22 42B 30139762 Stock 1938
Livestock Direct From 
Source


USA (Dept of Interior Bureau of Land 
Mgmt)


Unnamed Tributary of Pearson 
Creek


Water quantity reduced during mining due to upstream sediment 
and flood controls. Potential for some reduction in quantity from 
postmine topography.


23 42B 35061 00 Stock 1971 Dam
Montana State Board of Land 
Commissioners


Pearson Creek Destroyed by currently approved mining, within permit area


24 42B 73413 00 Stock 1990 Dam
USA (Dept of Interior Bureau of Land 
Mgmt)


11.2
Unnamed Tributary of 
Unnamed Tributary of South 
Fork Spring Creek


None, site upstream of mining disturbance


25 42B 73414 00 Stock 1990 Pump
USA (Dept of Interior Bureau of Land 
Mgmt)


9.8
Unnamed Tributary of 
Unnamed Tributary of South 
Fork Spring Creek


None, site upstream of mining disturbance


26 42B 79362 00 Wildlife 1970 Dam
USA (Dept of Interior Bureau of Land 
Mgmt)


6.41 Spring Creek, South Fork Destroyed by currently approved mining, within permit area


27 42B 79363 00 Stock 1970 Dam
USA (Dept of Interior Bureau of Land 
Mgmt)


0.79 Spring Creek, South Fork Destroyed by currently approved mining, within permit area


28 42B 79372 00 Wildlife 1967 Dam
USA (Dept of Interior Bureau of Land 
Mgmt)


1.01 Pearson Creek
Water quantity reduced during mining due to upstream sediment 
ponds. Potential for some reduction in quantity from postmine 
topography.


29 42B 79373 00 Stock 1967 Dam
USA (Dept of Interior Bureau of Land 
Mgmt)


0.79 Pearson Creek
Water quantity reduced during mining due to upstream sediment 
ponds. Potential for some reduction in quantity from postmine 
topography.


30 42B 9637 00
Fish And 
Wildlife


1976 Pump
Montana, State of Dept Of Fish 
Wildlife & Parks


0.89 CFS 240
Unnamed Tributary of Tongue 
River


Water quantity reduced during mining due to upstream sediment 
ponds. Potential for some reduction in quantity from postmine 
topography.


31 42C 30017759 Fishery 1978 Instream
Montana, State of Dept Of Fish 
Wildlife & Parks


33,660 
GPM


54,289 Tongue River None, fed by large watershed.
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Table 8-2: Active Groundwater Rights within the groundwater CIA. This list excludes monitoring wells.


Map 
ID


DNRC Water 
Right


GWIC ID Owner(s) Purpose Priority Date
Means of 
Diversion


Well 
Depth (ft)


Static 
Water Level 


(ft)


Stratigraphic 
Unit


Flow Rate 
(gpm)


Volume 
(AF)


Animal 
Units


Period of 
Diversion


Anticipated Cumulative Mining Impact


1 42B 100867 00 8457* Decker Coal Co Stock 9/19/1961 Well 95 5 50 01/01 to 12/31 Mined through


2 42B 109894 00 8078
Navajo Transitional Energy 
Company LLC; Jimmie D 
Pierce


Irrigation; Lawn And 
Garden; Multiple 
Domestic; Stock


1/31/2000 Well 399 180 Overburden 20 7.12 3 05/01 to 09/30 No drawdown


3 42B 109895 00 8078
Navajo Transitional Energy 
Company LLC; Jimmie D 
Pierce


Irrigation; Lawn And 
Garden; Multiple 
Domestic; Stock


1/31/2000 Well 399 180 Overburden 15 7.27 3 05/01 to 09/30 No drawdown


4 42B 117784 00 Shawn Ankney Stock 11/13/2001 Well 260 100 Interburden 5 0.86 100 06/01 to 11/01 No drawdown


5 42B 183663 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1930 Well 10 400 01/01 to 12/31 30  ft drawdown


6 42B 183668 00
Navajo Transitional Energy 
Company LLC


Stock 4/30/1982 Well 5 200 01/01 to 12/31 <10 ft drawdown


7 42B 183670 00
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1915 Well 5 3 01/01 to 12/31 <10 ft drawdown


8 42B 183671 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1930 Well 5 200 01/01 to 12/31 10  ft drawdown


9 42B 183676 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 3 100 01/01 to 12/31 Reduced flow unlikely


10 42B 183679 00
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1915 Well 5 3 01/01 to 12/31 <10 ft drawdown


11 42B 183680 00 194014*
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1915 Well 50 Overburden 5 3 01/01 to 12/31 No drawdown


12 42B 183681 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1915 Well 5 200 01/01 to 12/31 <10 ft drawdown


13 42B 183682 00 8410
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1933 Well 300 Anderson-Dietz 5 1 01/01 to 12/31 <10 ft drawdown


14 42B 183683 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1933 Well 5 200 01/01 to 12/31 <10 ft drawdown


15 42B 183684 00
Navajo Transitional Energy 
Company Llc


Stock 4/30/1982 Well 5 200 01/01 to 12/31 <10 ft drawdown


16 42B 183685 00
Navajo Transitional Energy 
Company LLC


Multiple Domestic 12/31/1931 Well 6 3 01/01 to 12/31 <10 ft drawdown


17 42B 183687 00
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1915 Well 2 1 01/01 to 12/31 30 ft drawdown


18 42B 183688 00
Navajo Transitional Energy 
Company Llc


Stock 12/31/1915 Well 2 50 01/01 to 12/31 30  ft drawdown


19 42B 183692 00
Navajo Transitional Energy 
Company LLC


Stock 4/30/1982 Well 5 200 01/01 to 12/31 10  ft drawdown


20 42B 183693 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 3 200 01/01 to 12/31 Reduced flow unlikely


21 42B 183694 00
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1915 Well 3 1 01/01 to 12/31 40  ft drawdown


22 42B 183695 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1915 Well 3 150 01/01 to 12/31 40  ft drawdown
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Table 8-2: Active Groundwater Rights within the groundwater CIA. This list excludes monitoring wells.


Map 
ID


DNRC Water 
Right


GWIC ID Owner(s) Purpose Priority Date
Means of 
Diversion


Well 
Depth (ft)


Static 
Water Level 


(ft)


Stratigraphic 
Unit


Flow Rate 
(gpm)


Volume 
(AF)


Animal 
Units


Period of 
Diversion


Anticipated Cumulative Mining Impact


23 42B 183697 00
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1910 Well 2 1 01/01 to 12/31 10  ft drawdown


24 42B 183698 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1910 Well 2 40 01/01 to 12/31 10  ft drawdown


25 42B 183699 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 3 50 01/01 to 12/31 Reduced flow unlikely


26 42B 183702 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 5 500 01/01 to 12/31 Reduced flow unlikely


27 42B 183703 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 5 500 01/01 to 12/31 Reduced flow unlikely


28 42B 183704 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 5 500 01/01 to 12/31 Reduced flow unlikely


29 42B 183706 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 3 300 01/01 to 12/31 Reduced flow unlikely


30 42B 183708 00
Navajo Transitional Energy 
Company LLC


Domestic 12/31/1915 Well 5 1 01/01 to 12/31 10  ft drawdown


31 42B 183709 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1915 Well 5 100 01/01 to 12/31 10  ft drawdown


32 42B 183713 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 2 50 01/01 to 12/31 Reduced flow unlikely


33 42B 183714 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 2 200 01/01 to 12/31 Reduced flow unlikely


34 42B 183715 00
Navajo Transitional Energy 
Company LLC


Stock 12/31/1880 Spring Box 2 200 01/01 to 12/31 Reduced flow unlikely


35 42B 183828 00 193046*
Kandra Ankney; Shawn 
Ankney


Domestic 9/1/1954 Well 260 100 Underburden 20 2 01/01 to 12/31 No drawdown


36 42B 183861 00 193046*
Kandra Ankney; Shawn 
Ankney


Stock 9/1/1954 Well 260 100 Underburden 35 141 01/01 to 12/31 No drawdown


37 42B 20510 00
Navajo Transitional Energy 
Company LLC


Industrial 10/4/1978 Pit 120 134 01/01 to 12/31 Mine water supply from pit dewatering


38 42B 22812 00 105630* Decker Coal Co Fishery 5/18/1979 Well 105 30 Interburden 99 5 01/01 to 12/31 <10 ft drawdown.


39 42B 30003468 Hamilton Trust Stock 8/9/2002 Well 175 6 1.7 100 01/01 to 12/31 <10 ft drawdown


40 42B 30013377 Hamilton Trust Stock 12/7/2004 Developed Spring 01/01 to 12/31 Reduced flow unlikely


41 42B 30047893 184354
Navajo Transitional Energy 
Company LLC


Stock 1/11/2010 Well 604 Carney Coal 3.8 1.7 100 01/01 to 12/31 <10 ft drawdown


42 42B 30050786 258992
Navajo Transitional Energy 
Company LLC


Domestic 11/22/2010 Well 516 Underburden 5 5 01/01 to 12/31 <10 ft drawdown


43 42B 30065412
Navajo Transitional Energy 
Company LLC


Industrial 1/25/2013 Well 373.5 Anderson-Dietz 10 9.93 01/01 to 12/31 90 ft drawdown


44 42B 30066734 193123*
Navajo Transitional Energy 
Company LLC


Stock 7/12/2013 Well 848 Underburden 2 0.97 85 04/01 to 11/30 No drawdown


45 42B 30066846 186221
Navajo Transitional Energy 
Company LLC


Stock 7/12/2013 Well 457.5 Canyon Coal 8 0.97 85 04/01 to 11/30 <10 ft drawdown
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Table 8-2: Active Groundwater Rights within the groundwater CIA. This list excludes monitoring wells.


Map 
ID


DNRC Water 
Right


GWIC ID Owner(s) Purpose Priority Date
Means of 
Diversion


Well 
Depth (ft)


Static 
Water Level 


(ft)


Stratigraphic 
Unit


Flow Rate 
(gpm)


Volume 
(AF)


Animal 
Units


Period of 
Diversion


Anticipated Cumulative Mining Impact


46 42B 30066847
Navajo Transitional Energy 
Company LLC


Stock 7/12/2013 Well 438 Canyon Coal 3 0.97 85 04/01 to 11/30 <10 ft drawdown


47 42B 30066849 186236
Navajo Transitional Energy 
Company LLC


Domestic; Stock 7/12/2013 Well 470.5 Canyon Coal 11 2.45 85 01/01 to 12/31 <10 ft drawdown


48 42B 30144788 8064* Michael H Helvey Stock 12/31/1910 Well 130 114 10 195 01/01 to 12/31 <10 ft drawdown


49 42B 30144789 266391* Michael H Helvey Domestic 5/19/1969 Well 2 1 01/01 to 12/31 <10 ft drawdown


50 42B 30144791 105613* Michael H Helvey Stock 5/19/1969 Well 98 78 Overburden 5 25 01/01 to 12/31 No drawdown


51 42B 30144792 8064* Michael H Helvey Stock 12/31/1950 Well 130 114 10 01/01 to 12/31 <10 ft drawdown


52 42B 30144795 8064* Michael H Helvey Domestic 12/31/1950 Well 130 114 10 2.25 01/01 to 12/31 <10 ft drawdown


53 42B 30144796 Michael H Helvey Stock 12/31/1966 Spring Box 3 140 01/01 to 12/31 Reduced flow unlikely


54 42B 31324 00
Navajo Transitional Energy 
Company LLC


Industrial 6/20/1980 Pit 78.7 0 01/01 to 12/31 Mine water supply from pit dewatering


55 42B 3307 00 Decker Coal Co Stock 8/13/1974 Well 100 Overburden 7 01/01 to 12/31 No drawdown


56 42B 38134 00 106212 Decker Coal Co Stock 11/25/1981 Well 291 Canyon Coal 30 1.5 01/01 to 12/31 <10 ft drawdown


57 42B 38135 00 Decker Coal Co Mining 11/25/1981
Other Diversion 
(Sump)


99 159.61 01/01 to 12/31 Mine water supply from pit dewatering


58 42B 39602 00
Montana State Board Of Land 
Commissioners


Stock 1/13/1982 Developed Spring 5 0.75 01/01 to 12/31 Reduced flow unlikely


59 42B 46383 00 Montaylor Corp Stock 4/30/1982 Well 15 5.25 01/01 to 12/31 <10 ft drawdown


60 42B 46391 00
Navajo Transitional Energy 
Company LLC


Stock 4/30/1982 Well 5 3 01/01 to 12/31 <10 ft drawdown


61 42B 46392 00
Navajo Transitional Energy 
Company LLC


Stock 4/30/1982 Well 5 3 01/01 to 12/31 10  ft drawdown


62 42B 46696 00 Montaylor Corp Stock 4/30/1982 Well 8 3 01/01 to 12/31 <10 ft drawdown


63 42B 46699 00 Montaylor Corp Stock 4/30/1982 Well 16 4.5 01/01 to 12/31 <10 ft drawdown


64 42B 68353 00
Navajo Transitional Energy 
Company LLC


Industrial 7/18/1988 Pit 35 44.8 01/01 to 12/31 Mine water supply from pit dewatering


65 42B 7097 00 106186 Decker Coal Co Commercial 12/16/1975 Well 237 42 Underburden 50 01/01 to 12/31 No drawdown


66 42B 73493 00
Navajo Transitional Energy 
Company LLC


Pollution Abatement 5/11/1990 Well (2) 51 Overburden 200 150 01/01 to 12/31 30 ft drawdown


67 42B 74728 00 126445 Decker Coal Co Pollution Abatement 6/13/1990 Well 326 Interburden 100 160 01/01 to 12/31 No drawdown


68 42B 94691 00 150020
Navajo Transitional Energy 
Company LLC


Stock 7/26/1995 Well 462 Canyon Coal 14 8.5 500 01/01 to 12/31 <10 ft drawdown


69 42B 94692 00
Navajo Transitional Energy 
Company LLC


Stock 7/28/1995 Well 466 Canyon Coal 14 7.17 1000 05/01 to 10/01 20 ft drawdown


* Unconfirmed GWIC Well Log
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Table 9-1: Alluvial valley floor (AVF) determinations within the AM6 CIA.


AVF Investigation Decision Date Mine Location Decision Y/N
Spring Creek and 
Pearson Creek 
(MDSL 1979)


November 1979 Decker Coal 
Mine


North Decker, western 
permit boundary to 
confluence with Tongue River 
Reservoir


N: Insufficient water for subirrigated or 
flood irrigated agricultural activities. 
(Insufficient water to support agriculture.)


Spring Creek 
(MDSL 1980)


1980 Spring Creek 
Coal Mine


Within Spring Creek Permit 
Area


N: Insufficient water for subirrigated or 
flood irrigated agricultural activities.


South Fork Spring 
Creek (MDSL 1981)


February 1981 Spring Creek 
Coal Mine


Portion within and adjacent 
to Spring Creek Mine Plan


Y: Yes; insignificant. Reassessed in later 
AVF decision.


South Fork Spring 
Creek (MDSL 1989)


May 1989 Spring Creek 
Coal Mine


Portion within and adjacent 
to Spring Creek Mine Plan


Y: Yes, insignificant. 1981 determination 
confirmed.


Spring Creek and North 
Fork of Spring Creek 
(MDEQ 2001)


November 2001 Spring Creek 
Coal Mine


Carbone Amendment Area N: Insufficient water for subirrigated or 
flood irrigated agricultural activities. 
(Insufficient water to support agriculture.)
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Table 9-2: Description of active MPDES Discharge Points (Outfalls) at the Spring Creek and Decker Mines.


Outfall* Mine Permit Latitude Longitude Description Receiving Water
Receiving Water 


Classification


001
Spring Creek 


Mine
45.1005 -106.8631


Discharge from Pond 1 primary spillway; treated 
storm water and/or pit dewatering water


Unnamed ephemeral 
tributary to Spring Creek


C-3


002
Spring Creek 


Mine
45.1089 -106.8725


Discharge from Pond 2 outlet structure; treated 
commingled coal plant wash down water and storm 


water runoff


Unnamed ephemeral 
tributary to Spring Creek


C-3


014
Spring Creek 


Mine
45.1142 -106.8944


Discharge from Pond 22 spillway; treated storm 
water and/or pit dewatering water


Unnamed ephemeral 
tributary to Spring Creek


C-3


015**
Spring Creek 


Mine
45.0939 -106.8717


Discharge from Pond 48 spillway; treated storm 
water runoff and/or pit dewatering water


South Fork Spring Creek C-3


016
Spring Creek 


Mine
45.0811 -106.8689


Discharge from Pond 50 spillway; treated storm 
water runoff and/or pit dewatering water


Unnamed ephemeral 
tributary to Pearson Creek


C-3


028
Spring Creek 


Mine
45.1392 -106.8922


Discharge from Pond 100; treated storm water runoff 
and/or pit dewatering water


South Fork Monument 
Creek


C-3


029
Spring Creek 


Mine
45.1339 -106.8900


Discharge from Pond 101; treated storm water runoff 
and/or pit dewatering water


Unnamed ephemeral 
tributary of Tongue River 


Reservoir
C-3


030**
Spring Creek 


Mine
45.1388 -106.9040


Discharge from Pond 102; treated storm water runoff 
and/or pit dewatering water


South Fork Monument 
Creek


C-3


039
Spring Creek 


Mine
45.0893 -106.8707


Discharge from Pond 111; treated storm water runoff 
and/or pit dewatering water


South Fork Spring Creek to 
Tongue River


C-3


WD 001 West Decker 45.0458 -106.8139
Intermittent discharge from Pond #4; treated pit 


water commingled with storm water runoff
Tongue River Reservoir B-2


ED 002 East Decker 45.0519 -106.7914 Continuous discharge from Pond R-1; mine drainage Tongue River Reservoir B-2


WD 005 West Decker 45.0522 -106.8144
Intermittent discharge from Pond #1; treated runoff 


from facilities coal processing and load out areas
Tongue River Reservoir B-2
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Table 9-2: Description of active MPDES Discharge Points (Outfalls) at the Spring Creek and Decker Mines.


Outfall* Mine Permit Latitude Longitude Description Receiving Water
Receiving Water 


Classification


WD 007 West Decker 45.0778 -106.8150
Continuous discharge from Pond #24; treated pit 


water commingled with storm water runoff
Tongue River Reservoir B-2


WD 008 West Decker 45.0678 -106.8211
Intermittent discharge from Pond #25; treated runoff 


from stockpiled spoil
Pearson Creek C-3


WD 010 West Decker 45.0710 -106.8149
Intermittent discharge from Pond #26; treated runoff 


from stockpiled spoil and commingled storm water 
runoff


Pearson Creek C-3


*Additional outfalls are permited for SCM but are not listed as they have been mined through.
**Outfall is permitted but has not yet been constructed.
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Table 9-3: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at Ephemeral 
Drainages. BL = Baseline, MI = Mining Influenced


Parameter


BL MI BL MI BL MI BL MI


Alkalinity, total 57 77 6 8 0 0 86.5 80
Aluminum, Dissolved 50 71 5 8 19 45 0.2 0.2
Aluminum, Total 48 65 5 8 1 7 0.7 1.45
Nitrogen, Ammonia 24 62 3 6 2 36 0.2725 0.2
Arsenic, Dissolved 45 69 5 8 34 61 0.000834 0.001045
Arsenic, Total 37 21 5 5 22 14 0.001 0.002
Bicarbonate 57 76 6 8 0 0 106 97.6
Boron, Dissolved 54 77 6 8 9 14 0.07 0.15
Boron, Total 16 9 1 3 1 2 0.04 0.03
Cadmium, Dissolved 45 69 5 8 41 67 0.000176 0.0010905
Cadmium, Total 46 67 5 8 42 59 0.0002555 0.003
Calcium 57 77 6 8 0 0 23 26.6
Carbonate 32 68 3 5 15 23 15 9
Chloride 57 77 6 8 4 6 4.2 5
Chromium, Dissolved 15 51 2 5 14 50 0.02 0.002
Chromium, Total 11 46 2 5 11 32 0.04
Copper, Dissolved 46 69 5 8 30 46 0.0065 0.06
Copper, Total 47 66 5 8 20 23 0.02 0.07
Fluoride 57 77 6 8 10 17 0.29 0.395
Hardness, Total 56 77 6 8 0 0 91 113
Nitrogen, Nitrate and 
Nitrite 50 37 5 6 4 2 0.27 0.32
Iron, Dissolved 51 71 5 8 2 32 0.12 0.14
Iron, Total 50 65 5 8 1 4 1.04 1.75
Lead, Dissolved 45 69 5 8 39 65 0.0001288 0.0051465
Lead, Total 47 65 5 8 31 50 0.01025 0.01
Magnesium 57 77 6 8 0 0 7.1 8
Manganese, Dissolved 52 71 5 8 25 47 0.04 0.031
Manganese, Total 47 65 5 8 9 11 0.075 0.07
Mercury, Dissolved 41 64 5 8 40 63 0.001 0.001
Mercury, Total 37 60 5 8 37 60
Molybdenum, Dissolved 34 59 5 8 32 57 0.02 0.02
Molybdenum, Total 26 17 4 7 26 17
Nickel, Dissolved 51 71 5 8 33 54 0.01 0.02
Nickel, Total 36 22 4 5 22 14 0.03 0.007725
Nitrogen, Total 10 7 1 2 0 0 2.57 2.2
Oil and Grease 42 31 5 6 34 27 3.11 1.515
Orthophosphate 43 67 6 8 9 28 0.3 0.16
pH (s.u.) 62 82 6 8 0 0 7.7 7.6
Phosphate-phosphorus 2 23 1 3 0 1 0.4205 0.4
Phosphorus, Total 19 32 2 4 0 14 0.22 0.36


Samples Sites Non Detects
Detect Concentration 


Median (mg/L)


Spring Creek
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Table 9-3: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at Ephemeral 
Drainages. BL = Baseline, MI = Mining Influenced


Parameter


BL MI BL MI BL MI BL MI


Samples Sites Non Detects
Detect Concentration 


Median (mg/L)


Potassium 57 78 6 8 0 0 11 10
Selenium, Dissolved 47 69 6 8 41 67 0.0014495 0.0011345
Selenium, Total 47 66 5 8 44 61 0.00029 0.007
Sodium 57 78 6 8 1 7 4.9 12.6
SAR (unitless) 53 72 6 8 2 4 0.2616886 0.43
Specific Conductance 
(µS/cm) 59 79 6 8 0 0 272 274
Sulfate 57 78 6 8 0 1 36 40.4
Total Dissolved Solids 60 86 5 8 0 1 180 220
Total Suspended Solids 86 125 6 8 0 0 124 308
Turbidity (ntu) 53 70 5 8 0 0 26 51.5
Vanadium, Dissolved 41 68 5 8 33 64 0.00138 0.0008695
Vanadium, Total 47 65 5 8 32 46 0.0039 0.06
Zinc, Dissolved 51 71 5 8 35 45 0.01 0.035
Zinc, Total 47 65 5 8 15 10 0.02 0.06


Alkalinity, total 68 32 8 2 0 0 307 65
Aluminum, Dissolved 35 30 4 2 7 8 0.2 0.189
Aluminum, Total 43 30 6 2 14 0 0.7 0.85
Nitrogen, Ammonia 16 13 4 2 6 4 0.11 0.09
Arsenic, Dissolved 26 23 4 2 13 12 0.000641 0.000656
Arsenic, Total 35 29 6 2 22 16 0.00118 0.002
Bicarbonate 69 31 8 2 0 0 150 64
Boron, Dissolved 54 32 8 2 4 12 0.1155 0.0256
Boron, Total 18 18 3 2 1 3 0.114 0.03
Cadmium, Dissolved 30 23 5 2 27 18 0.000313 0.000181
Cadmium, Total 35 30 6 2 30 22 0.000131 0.000335
Calcium 69 32 9 2 0 0 105 16.5
Carbonate 27 20 4 2 19 19 12 4
Chloride 68 32 8 2 4 5 7 1.7
Chromium, Dissolved 3 2 1 1 1 1 0.311 0.02
Chromium, Total 3 1 3 1 3 1
Copper, Dissolved 36 23 6 2 17 10 0.005 0.003
Copper, Total 36 29 6 2 20 10 0.006425 0.01
Fluoride 67 32 8 2 8 11 0.43 0.09
Hardness, Total 70 31 9 2 0 0 433.35 57.7
Nitrogen, Nitrate and 
Nitrite 40 28 6 2 3 2 0.28 0.3485
Iron, Dissolved 52 31 6 2 6 2 0.165 0.15
Iron, Total 39 31 6 2 5 0 0.925 1.49
Lead, Dissolved 26 23 4 2 14 17 0.0001915 0.0001475
Lead, Total 36 30 6 2 26 17 0.000617 0.001


South Fork Spring Creek
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Table 9-3: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at Ephemeral 
Drainages. BL = Baseline, MI = Mining Influenced


Parameter


BL MI BL MI BL MI BL MI


Samples Sites Non Detects
Detect Concentration 


Median (mg/L)


Magnesium 69 32 9 2 0 0 128 4.81
Manganese, Dissolved 51 31 7 2 16 15 0.07 0.01935
Manganese, Total 32 30 6 2 4 2 0.06785 0.05
Mercury, Dissolved 25 21 7 2 19 20 0.0005 0.001
Mercury, Total 21 20 6 2 21 20
Molybdenum, Dissolved 14 13 3 1 13 12 0.02 0.02
Molybdenum, Total 20 19 6 2 20 19
Nickel, Dissolved 34 31 4 2 21 20 0.003 0.003
Nickel, Total 32 29 6 2 21 16 0.00297 0.01
Nitrogen, Total 11 10 2 2 1 0 1.475 1.69
Oil and Grease 16 7 3 2 13 5 5 1.0045
Orthophosphate 51 22 8 2 20 10 0.15 0.15
pH (s.u.) 72 40 9 2 0 0 8 7.75
Phosphate-phosphorus 5 2 2 2 0 0 0.179 0.24
Phosphorus, Total 6 7 2 2 0 0 0.07 0.281
Potassium 69 32 8 2 0 0 9 8.795
Selenium, Dissolved 34 23 8 2 17 19 0.004 0.000525
Selenium, Total 33 30 6 2 25 26 0.001055 0.0015
Sodium 71 32 9 2 2 1 119 3
SAR (unitless) 58 30 8 2 1 2 1.4 0.2
Specific Conductance 
(µS/cm) 71 33 9 2 0 0 1890 156
Sulfate 69 32 8 2 0 0 807 10.75
Total Dissolved Solids 50 33 6 2 0 0 580 138
Total Suspended Solids 95 76 9 2 2 0 53 2400
Turbidity (ntu) 45 31 7 2 0 0 21.6 58
Vanadium, Dissolved 24 21 4 2 14 12 0.00121 0.00082
Vanadium, Total 33 30 6 2 26 15 0.00281 0.00597
Zinc, Dissolved 38 31 6 2 27 24 0.02 0.01
Zinc, Total 42 30 6 2 17 12 0.02 0.028


Alkalinity, total 77 17 5 2 0 0 69 66
Aluminum, Dissolved 47 16 5 2 3 10 0.2 0.09
Aluminum, Total 70 17 5 2 1 0 1.2 1.79
Nitrogen, Ammonia 53 17 5 2 10 3 0.15 0.2
Arsenic, Dissolved 26 16 5 2 8 13 0.0007515 0.00073
Arsenic, Total 26 5 5 1 8 1 0.001 0.0025
Bicarbonate 77 17 5 2 0 0 89.1 81
Boron, Dissolved 62 16 5 2 1 3 0.05 0.05
Boron, Total 23 5 4 1 0 1 0.04 0.035
Cadmium, Dissolved 22 16 5 2 15 15 0.00015 0.000188
Cadmium, Total 36 17 5 2 20 11 0.00255 0.0018


Pearson Creek
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Table 9-3: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at Ephemeral 
Drainages. BL = Baseline, MI = Mining Influenced


Parameter


BL MI BL MI BL MI BL MI


Samples Sites Non Detects
Detect Concentration 


Median (mg/L)


Calcium 78 17 5 2 0 0 23.05 28.5
Carbonate 54 16 5 2 21 7
Chloride 70 17 5 2 2 4 2.1 2
Chromium, Dissolved 8 11 2 1 7 11 0.03
Chromium, Total 22 12 2 1 5 6 0.1 0.1
Copper, Dissolved 40 16 5 2 5 7 0.01 0.017
Copper, Total 58 17 5 2 12 3 0.05 0.15
Fluoride 63 17 5 2 7 7 0.16 0.165
Hardness, Total 75 17 5 2 0 0 91.6 99
Nitrogen, Nitrate and 
Nitrite 50 15 5 2 6 1 0.26 0.27
Iron, Dissolved 60 16 5 2 2 4 0.135 0.105
Iron, Total 69 16 5 2 0 0 2.27 3.065
Lead, Dissolved 22 16 5 2 14 14 9.535E-05 4.565E-05
Lead, Total 43 17 5 2 12 9 0.0034 0.0574
Magnesium 78 17 5 2 0 0 6.9 6.3
Manganese, Dissolved 48 16 5 2 11 10 0.028 0.019
Manganese, Total 68 17 5 2 3 1 0.084 0.0995
Mercury, Dissolved 14 11 4 1 14 11
Mercury, Total 13 12 5 1 12 12 0.001
Molybdenum, Dissolved 8 11 2 1 8 11
Molybdenum, Total 8 0 4 0 8 0
Nickel, Dissolved 33 16 5 2 14 14 0.00236 0.00152
Nickel, Total 28 5 5 1 8 0 0.0029 0.005
Nitrogen, Total 19 5 4 1 0 0 1.94 2
Oil and Grease 19 3 5 2 13 2 1.04 0.808
Orthophosphate 40 12 5 1 4 3 0.17 0.16
pH (s.u.) 78 17 5 2 0 0 7.7 7.6
Phosphate-phosphorus 41 0 4 0 0 0 0.5
Phosphorus, Total 19 17 4 2 1 0 0.4755 0.63
Potassium 77 17 5 2 0 0 9.5 8.3
Selenium, Dissolved 22 16 5 2 18 13 0.000295 0.000332
Selenium, Total 30 17 5 2 23 12 0.002 0.00064
Sodium 78 17 5 2 0 0 4.29 7
SAR (unitless) 78 17 5 2 1 1 0.2 0.375
Specific Conductance 
(µS/cm) 78 17 5 2 0 0 211 248
Sulfate 74 17 5 2 4 1 37.5 57.515
Total Dissolved Solids 87 22 5 2 0 0 188 249
Total Suspended Solids 103 22 5 2 1 0 188 183.5
Turbidity (ntu) 70 12 5 1 0 0 88.5 295
Vanadium, Dissolved 22 16 5 2 11 15 0.000889 0.000611
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Table 9-3: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at Ephemeral 
Drainages. BL = Baseline, MI = Mining Influenced


Parameter


BL MI BL MI BL MI BL MI


Samples Sites Non Detects
Detect Concentration 


Median (mg/L)


Vanadium, Total 43 17 5 2 13 9 0.045 0.125
Zinc, Dissolved 38 16 5 2 19 11 0.01 0.05
Zinc, Total 63 17 5 2 12 3 0.04 0.21
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Table 9-4: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at the Tongue River. 
BL = Baseline, MI = Mining Influenced


Parameter


BL MI BL MI BL MI BL MI


Alkalinity, total 5 220 1 2 0 0 186 190
Aluminum, Dissolved 5 218 1 1 5 188 0.0137
Aluminum, Total 5 218 1 1 0 81 0.3 0.2
Nitrogen, Ammonia 5 218 1 1 1 123 0.36 0.1
Arsenic, Dissolved 5 218 1 1 5 186 0.0009185
Arsenic, Total 1 44 1 1 1 14 0.001
Bicarbonate 5 220 1 2 0 0 218 223
Boron, Dissolved 4 218 1 1 4 24 0.0791
Boron, Total 0 42 0 1 0 3 0.07
Cadmium, Dissolved 5 218 1 1 5 210 4.195E-05
Cadmium, Total 5 218 1 1 5 208 0.0002285
Calcium 5 218 1 1 0 0 57 52.05
Carbonate 5 218 1 1 0 27 5 7
Chloride 5 218 1 1 0 2 2 3.71
Chromium, Dissolved 5 176 1 1 5 175 0.03
Chromium, Total 5 176 1 1 5 170 0.025
Copper, Dissolved 5 218 1 1 3 203 0.01 0.000626
Copper, Total 5 218 1 1 1 152 0.025 0.02
Fluoride 5 218 1 1 0 3 0.22 0.21
Hardness, Total 5 218 1 1 0 0 312 270
Nitrogen, Nitrate and Nitrite 5 123 1 1 1 54 0.085 0.1
Iron, Dissolved 5 218 1 1 1 171 0.075 0.06
Iron, Total 5 218 1 1 0 24 0.6 0.225
Lead, Dissolved 5 218 1 1 5 209 0.000111
Lead, Total 5 218 1 1 4 202 1.02 0.000209
Magnesium 5 218 1 1 0 0 41 32.45
Manganese, Dissolved 5 218 1 1 3 73 0.03 0.03
Manganese, Total 5 218 1 1 0 15 0.05 0.05
Mercury, Dissolved 5 176 1 1 5 176
Mercury, Total 5 176 1 1 5 174 0.002
Molybdenum, Dissolved 5 176 1 1 5 176
Molybdenum, Total 1 5 1 1 1 5
Nickel, Dissolved 5 218 1 1 4 200 0.02 0.005625
Nickel, Total 1 44 1 1 1 33 0.00187
Nitrogen, Total 0 42 0 1 0 0 0.5
Oil and Grease 4 215 1 1 4 192 1.4
Orthophosphate 5 175 1 1 2 142 0.02 0.02
pH (s.u.) 5 209 1 1 0 0 8.2 8.23
Phosphate-phosphorus 0 0 0 0 0 0
Phosphorus, Total 5 213 1 1 0 116 0.05 0.04
Potassium 5 218 1 1 0 1 3 3.1


Samples Sites Non Detects
Detect Concentration 


Median (mg/L)


Tongue River Below Reservoir
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Table 9-4: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at the Tongue River. 
BL = Baseline, MI = Mining Influenced


Parameter


BL MI BL MI BL MI BL MI


Samples Sites Non Detects
Detect Concentration 


Median (mg/L)


Tongue River Below Reservoir
Selenium, Dissolved 5 218 1 1 5 196 0.00042
Selenium, Total 5 218 1 1 5 196 0.0006295
Sodium 5 220 1 2 0 0 32 29
SAR (unitless) 5 218 1 1 0 0 0.78 0.75
Specific Conductance (µS/cm) 5 218 1 1 0 0 610 597.5
Sulfate 5 218 1 1 0 0 185 127
Total Dissolved Solids 5 218 1 1 0 0 494 386.5
Total Suspended Solids 5 240 1 1 0 69 22 8.4
Turbidity (ntu) 5 176 1 1 0 0 9.4 4.5
Vanadium, Dissolved 5 218 1 1 5 192 0.001595
Vanadium, Total 5 218 1 1 5 196 0.002005
Zinc, Dissolved 1 209 1 1 0 203 0.02 0.025
Zinc, Total 5 217 1 1 0 127 0.02 0.03
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Table 9-5: Comparison of Baseline and Mine Influenced Water Quality Summary Statistics at the Tongue River Reservoir. BL = Baseline, MI = Mining 
Influenced


Parameter*


BL MI BL MI BL MI BL MI


Alkalinity, total 10 46 4 3 0 0 98.5 194.5
Nitrogen, Ammonia 3 4 1 2 0 2 0.03 0.035
Bicarbonate 7 27 4 1 0 0 119 173
Calcium 3 58 4 5 0 0 29 47
Chloride 10 27 4 5 0 0 0.75 5
Nitrogen, Nitrate and Nitrite 9 47 3 5 0 23 0.04 0.02
Magnesium 10 54 4 5 0 0 13.85 27
Orthophosphate 10 11 4 3 0 1 0.03 0.0095
pH (s.u.) 16 57 4 5 0 0 8.07 8.08
Phosphorus, Total 9 52 3 5 0 0 0.03 0.043
Potassium 0 19 0 2 0 0 5
Sodium 10 81 4 6 0 0 12 21
SAR (unitless) 0 59 0 5 0 0 0.63
Specific Conductance (µS/cm) 43 110 5 6 0 0 313 467
Total Dissolved Solids 10 19 4 2 0 0 230.55 500
Total Suspended Solids 38 48 4 5 0 9 7.8 7
*Only parameters with a sample collected during mining influence are shown.


Samples Sites Non Detects
Detect 


Concentration 
Median (mg/L)


Tongue River Reservoir
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Table 9-6: Percentage of surface water baseline and mining influenced samples which are above Livestock Drinking Water Guidelines presented in 
Table 2-3. BL = Baseline, MI = Mining Influenced


Tongue River 
Upstream 
Reservoir


Tongue River 
Downstream 


Reservoir


BL (%) MI (%) BL (%) MI (%) BL (%) MI (%) BL (%) MI (%) BL (%) MI (%)


Aluminum 5 15 22 0 23 27 41 4 0 0 -
Arsenic 0.025 - 1 5 0 3 10 8 20 0 0 0 -
Barium 10 0 0 0 0 0 - 0 0 0 -
Boron 5 0 0 0 0 0 0 0 0 0 -


Cadmium 0.05 - 0.08 0 4 0 0 19 12 1 0 0 -


Calcium 500 - 1,000 0 0 0 0 0 0 0 0 0 0
Chloride 1,500 0 0 0 0 0 0 0 0 0 0
Chromium 0.05 - 1 0 13 0 0 64 42 1 0 1 -
Copper 0.05 - 0.5 11 36 0 10 38 59 4 3 0 -
Fluoride 1 - 2 5 14 3 0 5 6 0 0 0 -
Iron 0.3 84 82 59 90 93 94 78 37 28 -
Lead 0.05 - 0.1 4 6 0 10 23 24 0 0 2 -
Magnesium 125 25 13 51 0 0 0 0 0 0 0
Manganese 0.05 49 46 47 43 56 65 55 40 36 -
Mercury 0.003 - 0.01 0 0 0 0 0 0 0 0 2 -
Molybdenum 0.3 - 0.5 0 0 0 0 0 - 0 0 0 -
Nickel 1 0 5 0 0 0 0 0 0 0 -
pH 5.5 - 8.5 18 4 25 0 3 0 37 11 6 9
Selenium 0.05 - 0.1 0 0 0 0 3 0 0 0 0 -
Sodium 1,000 0 0 0 0 0 0 0 0 0 0


Sulfate 500 - 2,500 2 4 38 0 0 0 0 0 0 -


TDS 3,000 - 10,000 0 0 8 0 0 0 0 0 0 0


Vanadium 0.1 6 8 0 10 23 35 0 0 0 -


Zinc 24 - 25 0 0 0 0 0 0 0 0 0 -
Note: Cells with at least one exceedance are shaded lightly and cells with over 25% of samples exceeding the livestock guidelines are shaded darkly. Analytes 
with no samples are denoted with "-". Livestock guidelines are compared to the total recoverable fraction for metals in surface water samples.


Analyte
Guideline 


Values (mg/L)
Spring Creek


South Fork Spring 
Creek


Pearson Creek
Tongue River 


Reservoir
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Table 9-7: Percent of ephemeral drainage baseline and mining influence surface water quality samples that exceed Regulatory Standards. 
BL = Baseline, MI = Mining Influenced


BL (%) MI (%) BL (%) MI (%) BL (%) MI (%)
SC Avg - Tributary* Monthly Avg > 500 - - - - - -


SC - Tributary Max > 500 34 34 63 6 12 18


SAR Avg 3/2-10/31* Avg > 3.0 - - - - - -
SAR 3/2-10/31 Max > 4.5 6 0 7 0 0 0
SAR Avg 11/1-3/1* Avg > 5.0 - - - - - -
SAR 11/1-3/1 Max > 7.5 0 0 0 0 0 0


Analytes with 
ARM 17.30.670 


Salinity Limit


*Monthly values for SC and SAR are not calculated and provided as sample frequency is greater than monthly. Cells denoted with "-".
**Ephemeral drainages are not subject to DEQ-7 standards.
Note: Cells with at least one exceedance are shaded lightly and cells with over 25% of samples exceeding the livestock guidelines are shaded 
darkly.


Regulatory 
Standard


Analyte
Water Quality 


Standards (mg/L)
Spring Creek**


South Fork Spring 
Creek**


Pearson Creek**
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Table 9-8: Percent of baseline and mining surface water quality samples that exceed DEQ-7 Human Health Standards or Aquatic Life Standards.
BL = Baseline, MI = Mining Influenced


Tongue River 
Upstream 
Dam


Tongue River 
Downstream 
Dam


BL (%) MI (%) BL (%) MI (%)
SC - Mainstem TR1 Monthly Avg > 1000
SC - Mainstem TR 3/2-10/31 Max > 1500 0 0.5 0 0


SAR 3/2-10/311 Monthly Avg > 3.0
SAR 3/2-10/31 Max > 4.5 0 0.6 - 0
SAR 11/1-3/11 Monthly Avg > 5.0
SAR 11/1-3/1 Max > 7.5 0 0 - -


Acute > 0.750 0.4 0 - -
Chronic > 0.087 10 5 - -


Ammonia Acute  - pH dependent formula 0.4 0 0 0
Acute > 0.340 0 0 0 -
Chronic > 0.150 0 0 0 -
HHS > 0.010 0 0 0 -
Early Life Stage < 5.0 0 0 0 0
Other Life Stage < 3.0 0 0 0 0
Acute3 0 0 0 -
Chronic3 0 0 0 -
HHS > 0.005 3 0 0 -
Acute3 0 0 0 -
Chronic3 0 0 0 -
HHS > 0.1 3 0 1 -
Acute3 0 0 0 -
Chronic3 0 0 0 -
HHS > 1.3 1 0 0 -


Samples where total metals were not measured, the total standard is compared to the dissolved fraction. Likewise, for samples where dissolved metals 
were not measured, the dissolved standard for aluminum is compared to totals. Cells with at least one exceedance are shaded lightly and cells with 
over 25% of samples exceeding the livestock guidelines are shaded darkly. Analytes with no samples collected denoted as "-" and if no hardness 
analyzed to calculate aquatic standard cell denoted as "--". HHS - Human Health Standards.


Regulatory Standard Analyte Water Quality Standards (mg/L)
Tongue River Reservoir


Analytes with ARM 
17.30.670 Salinity 


Limit


SC - Mainstem TR 11/1-3/1 Max > 2500 0 0 00


Total Cadmium


Total Chromium


Total Copper


Dissolved Aluminum between 
pH 6.5 to 9.0


Total Arsenic


Dissolved Oxygen                                                                                                                             
Analytes with DEQ-7 


Human Health or 
Aquatic Life Limit for 


Surface Water2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
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Table 9-8: Percent of baseline and mining surface water quality samples that exceed DEQ-7 Human Health Standards or Aquatic Life Standards.
BL = Baseline, MI = Mining Influenced


Tongue River 
Upstream 
Dam


Tongue River 
Downstream 
Dam


BL (%) MI (%) BL (%) MI (%)


Regulatory Standard Analyte Water Quality Standards (mg/L)
Tongue River Reservoir


Fluoride HHS > 4 0 0 0 -
Total Iron Chronic > 1 40 13 8 -


Acute3 0 0 0 -
Chronic3 0 0 0 -
HHS > 0.015 1 1 4 -
Acute >0.0017 0 1 3 -
Chronic > 0.00091 0 1 3 -
HHS > 0.00005 0 1 28 -
Acute3 0 0 -- -
Chronic3 0 0 -- -
HHS > 0.1 3 0 0 -


Nitrate HHS > 10 0 0 0 -
Acute > 0.020 0 0 0 -
Chronic > 0.005 1 0.5 6 -
HHS > 0.05 0.4 0 0 -
Acute3 0 0 0 -
Chronic3 0 0 0 -
HHS > 7.4 0.4 0 0 -


Analytes with DEQ-7 
Human Health or 


Aquatic Life Limit for 
Surface Water2 


Total Lead


Total Mercury


1Monthly values not calculated as sample frequency is longer than monthly.
2Ephemeral drainages are not subject to DEQ-7 standards.
3Chronic and acute aquatic life standards for cadmium, chromium, copper, lead, nickel, and zinc are calculated based on measured hardness using the 
equations provided in DEQ-7. 


Total Nickel


Total Selenium


Total Zinc
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Table 9-9: Summary of 303-d List Impairments on the Tongue River and Reservoir Downstream of the Spring Creek and Decker Mines (Montana 
Department of Environmental Quality 2020).


Waterbody AUID
Beneficial Uses Not 


Fully Supported Probable Cause Probable Sources


Tongue River Reservoir 
(2,158.5 Acres)


MT42B003_010 Aquatic Life
Chlorophyll-a
Dissolved Oxygen
Sediment


Crop Production (Irrigated)
Municipal Point Source Discharges


Tongue River, Tongue River 
Dam to Prairie Dog Creek 
(22.05 Miles)


MT42B001_020 Aquatic Life Flow Regime Modification


Irrigated Crop Production
Impacts from Hydrostructure Flow Regulation-
modification
Streambank Modifications-destabilization


Tongue River, Prairie Dog 
Creek to Hanging Woman 
Creek (12.27 Miles)


MT42B001_021 Aquatic Life Flow Regime Modification


Irrigated Crop Production
Impacts from Hydrostructure Flow Regulation-
modification
Streambank Modifications-destabilization


Tongue River, Hanging 
Woman Creek to Beaver 
Creek (74.97 Miles)


MT42C001_013 Aquatic Life
Iron
Flow Regime Modification
Sediment


Irrigated Crop Production
Impacts from Hydrostructure Flow Regulation-
modification
Streambank Modifications-destabilization
Natural Sources


Tongue River, Beaver Creek 
to Twelve Mile Dam (72.0 
Miles)


MT42C001_014
Aquatic Life
Agricultural


Iron
Specific Conductivity
Flow Regime Modification
Sediment


Coal Mining
Permitted Petroleum/Natural Gas Production 
Activities
Irrigated Crop Production
Non-Irrigated Crop Production
Impacts from Hydrostructure Flow Regulation-
modification
Streambank Modifications-destabilization
Natural Sources
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Table 9-9: Summary of 303-d List Impairments on the Tongue River and Reservoir Downstream of the Spring Creek and Decker Mines (Montana 
Department of Environmental Quality 2020).


Waterbody AUID
Beneficial Uses Not 


Fully Supported Probable Cause Probable Sources


Tongue River, Twelve Mile 
Dam to Mouth (20.9 Miles)


MT42C001_011
Drinking Water
Agricultural
Aquatic Life


Cadmium
Copper
Flow Regime Modification
Iron
Lead
Nickel
Salinity
Sediment
Zinc


Irrigated Crop Production
Dam Construction (Other than Upstream Flood 
Control Projects)
Impacts from Hydrostructure Flow Regulation-
modification
Streambank Modifications-destabilization
Natural Sources
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Table 9-10: Life of Mine (LOM) Disturbance Area for Current and Proposed Mining Activities.


Pre-mine 
Drainage 
Area


sq. mi.
sq. 
mi.


% of 
basin


sq. 
mi.


% of 
basin


sq. 
mi.


% of 
basin


1,783 12.9 0.7 0.8 0.04 48.6* 2.7 1.7


38.9 9.1 23.4 0.1 0.3 14.6 37.5 0.7


Spring Creek Main Stem 24.9 4.8 19.3 0 0.0 9.9 39.8 0.0
South Fork Spring Creek 14 4.3 30.7 0.1 0.7 4.7 33.6 2.2


10.9 2 18.3 0.6 5.5 4.9 45.0 14.0


Pearson Creek Main Stem 7.7 1.4 18.2 0.3 3.9 4.8 62.3 6.7


South Fork Pearson Creek 3.2 0.6 18.8 0.3 9.4 1 31.3 42.9


Approved 
SCM LOM 


Disturbance


Additional 
AM6 LOM 


Disturbance


Total LOM 
Disturbance 


Area 
(Approved, 
Proposed)


*LOM disturbance for approved mines in Wyoming are conservatively determined as the total permit 
area.


Areas are calculated against premine drainage basins, and the calculated acreages for each category 
may differ slightly from the acreages presented in the permit application due to differences in the 
delineation of drainage basins. Rounding of the total areas in each calculation can result in +/- 0.1 sq. 
mi. differences in numbers. The premine drainage basins used to calculate area are shown in Figure 6-1.


% Increase 
of Total LOM 
Disturbance 
from AM6


Drainage Basin


Tongue River at Tongue River 
Dam (USGS 06307500)


Spring Creek


Pearson Creek
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Table 9-11: Summary of Mining Influenced Ground Water Quality Statistics


Analyte Statistic All Wells Alluvium
Anderson 
Dietz Coal


Clinker/ 
Burned


D3/Canyon 
Coal


Interburden Overburden Spoil Underburden


Count 2100 134 1014 95 185 185 186 275 26
Average 2895 2466 2728 1168 1700 2778 2318 5641 2018
Maximum 10900 3210 10050 3600 2780 7360 3770 10900 2220
75th Percentile 3240 2808 2994 1080 1850 2960 3083 6210 2078
Median 2575 2570 2530 868 1640 2800 2055 5800 2035
25th Percentile 1723 2280 1780 805 1540 2350 1750 4510 1963
Minimum 5 520 5 430 1030 1420 1148 2750 1760
Count 2051 133 959 97 189 178 187 282 26
Average 2436 2195 2452 917 1134 1812 1691 4806 1387
Maximum 13600 3010 13600 3110 2050 5520 2740 10000 1440
75th Percentile 2780 2540 2660 740 1240 2043 2235 5670 1400
Median 1910 2320 1840 600 1060 1948 1560 4625 1385
25th Percentile 1130 2000 1130 540 1020 1660 1210 3800 1363
Minimum 280 926 510 280 660 888 650 2520 1330
Count 2061 134 960 97 189 186 187 282 26
Average 8.02 7.73 8.01 8.07 8.39 8.12 7.94 7.80 8.88
Maximum 9.31 8.40 9.20 8.70 9.20 8.90 8.62 9.00 9.31
75th Percentile 8.30 7.90 8.30 8.20 8.50 8.30 8.20 8.00 8.90
Median 8.10 7.70 8.10 8.10 8.42 8.10 8.00 7.87 8.89
25th Percentile 7.80 7.60 7.90 8.00 8.30 7.90 7.70 7.60 8.80
Minimum 6.10 6.90 6.10 7.10 7.50 7.30 7.10 6.90 8.60
Count 2127 134 1028 96 189 185 187 282 26
Average 14.46 9.83 13.59 5.50 5.64 17.29 8.59 31.46 5.04
Maximum 277.00 31.00 172.00 12.00 18.00 40.00 29.90 277.00 6.00
75th Percentile 16.00 11.00 15.00 8.00 7.00 21.00 10.15 36.38 5.10
Median 10.00 10.00 9.09 4.75 4.00 17.00 9.00 18.00 5.00
25th Percentile 6.00 8.00 5.04 3.00 3.00 12.20 6.35 14.20 5.00
Minimum 0.60 2.78 1.00 1.00 1.00 0.60 2.00 8.43 1.00


Specific 
Conductance


(µS/cm)


TDS
(mg/L)


pH
(s.u.)


Chloride
(mg/L)
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Table 9-11: Summary of Mining Influenced Ground Water Quality Statistics


Analyte Statistic All Wells Alluvium
Anderson 
Dietz Coal


Clinker/ 
Burned


D3/Canyon 
Coal


Interburden Overburden Spoil Underburden


Count 2132 134 1033 96 189 185 187 282 26
Average 883 1132 787 389 207 642 552 2084 729
Maximum 5876 1680 5876 1690 419 3700 1410 3840 867
75th Percentile 1240 1378 1057 355 325 704 1026 2793 745
Median 613 1250 424 160 260 629 511 1945 713
25th Percentile 191 986 161 144 15 540 30 1505 701
Minimum 1 3 1 25 1 5 4 772 674
Count 2100 129 1014 96 187 184 186 278 26
Average 1.46 0.47 1.27 0.92 3.30 2.95 1.28 0.58 2.43
Maximum 6.56 2.85 6.56 1.50 5.60 6.27 3.50 1.10 4.53
75th Percentile 1.91 0.50 1.70 1.20 4.18 4.01 1.69 0.70 2.48
Median 1.10 0.42 1.11 0.86 3.04 3.02 0.90 0.60 2.38
25th Percentile 0.60 0.34 0.70 0.69 2.71 1.70 0.59 0.50 2.30
Minimum 0.08 0.19 0.10 0.40 1.20 0.11 0.17 0.08 1.90
Count 2083 128 1014 96 188 171 182 278 26
Average 1.69 8.12 1.71 1.99 0.15 0.57 0.15 1.45 0.13
Maximum 267.00 267.00 75.60 22.60 7.83 60.80 2.14 7.47 0.61
75th Percentile 0.47 0.19 0.42 0.85 0.07 0.13 0.16 2.06 0.15
Median 0.11 0.05 0.14 0.29 0.05 0.07 0.05 1.07 0.09
25th Percentile 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.35 0.05
Minimum 0.00 0.05 0.00 0.01 0.01 0.01 0.02 0.01 0.00
Count 2090 107 1023 96 189 180 187 282 26
Average 0.015 0.030 0.015 0.007 0.011 0.019 0.017 0.009 0.008
Maximum 1.130 1.130 0.640 0.020 0.020 0.270 0.020 0.020 0.020
75th Percentile 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Median 0.020 0.020 0.020 0.000 0.020 0.020 0.020 0.001 0.000
25th Percentile 0.000 0.020 0.000 0.000 0.000 0.020 0.020 0.000 0.000
Minimum 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000


Iron
(mg/L)


Lead
(mg/L)


Sulfate
(mg/L)


Fluoride
(mg/L)
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Table 9-11: Summary of Mining Influenced Ground Water Quality Statistics


Analyte Statistic All Wells Alluvium
Anderson 
Dietz Coal


Clinker/ 
Burned


D3/Canyon 
Coal


Interburden Overburden Spoil Underburden


Count 2066 101 1013 96 189 175 185 281 26
Average 0.005 0.005 0.005 0.008 0.003 0.010 0.005 0.004 0.002
Maximum 1.000 0.005 0.140 0.020 0.010 1.000 0.033 0.012 0.005
75th Percentile 0.005 0.005 0.005 0.013 0.005 0.005 0.005 0.005 0.005
Median 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001
25th Percentile 0.004 0.005 0.005 0.005 0.001 0.005 0.005 0.001 0.000
Minimum 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000


Arsenic
(mg/L)
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Table 9-12: Fraction of Mining Influenced Ground Water Quality Samples That Exceed DEQ-7 Human Health Standards.


Aluminum 0.05-0.2 mg/L NA NA NA NA NA NA NA NA
Arsenic2 0.01 mg/L 0/134 45/1035 31/97 3/189 2/186 8/187 3/282 0/26
Barium3 1.0 mg/L 2/134 4/1035 0/97 0/189 0/186 0/187 0/282 0/26
Cadmium2 0.005 mg/L 0/134 0/1035 0/97 0/189 0/186 0/187 0/282 0/26
Chloride 250 mg/L NA NA NA NA NA NA NA NA
Chromium2 0.1 mg/L 5/134 4/1035 0/97 0/189 1/186 0/187 0/282 0/26
Copper2 1.3 1.0 mg/L 1/134 0/1035 0/97 0/189 0/186 0/187 0/282 0/26
Fluoride 4.0 2.0 mg/L 0/134 4/1035 0/97 58/189 48/186 0/187 0/282 1/26
Iron 0.3 mg/L NA NA NA NA NA NA NA NA
Lead2 0.015 mg/L 106/134 664/1035 34/97 102/189 155/186 157/187 131/282 10/26
Manganese 0.05 mg/L NA NA NA NA NA NA NA NA
Mercury2 0.002 mg/L 0/134 6/1035 0/97 0/189 1/186 1/187 0/282 0/26
Nickel2 0.1 mg/L 2/134 8/1035 0/97 0/189 0/186 0/187 0/282 0/26
Nitrate-Nitrite 10 mg/L 0/134 0/1035 0/97 0/189 0/186 0/187 0/282 0/26
pH 6.5-8.5 s.u. NA NA NA NA NA NA NA NA
Selenium2 0.05 mg/L 0/134 4/1035 0/97 0/189 0/186 0/187 0/282 0/26
Silver2 0.1 mg/L 0/135 0/1036 0/97 0/189 0/186 0/187 0/282 0/26
Sulfate 250 mg/L NA NA NA NA NA NA NA NA
Zinc2 2.0 5.0 mg/L 0/134 1/1035 0/97 0/189 1/186 0/187 0/282 0/26


Total Dissolved 
Solids


500 mg/L
NA NA NA NA NA NA NA NA


2 Human Health Standards for groundwater apply to the dissolved fraction. 


Note: Cells with at least one exceedance are shaded lightly and cells with over 25% of samples exceeding the livestock guidelines are shaded darkly.


Anderson 
Dietz Coal


Underburden


1 USEPA secondary drinking water regulations for aesthetic considerations, such as taste, color, odor (non-mandatory). USEPA standards are not used for fraction calculation.


Analyte concentrations below the detection limit were treated as being equal to the detection limit.


Parameter DEQ-7  Ground 
Water


USEPA 
NSDWR 1


Units Alluvium Clinker
D3/Canyon 


Coal
Interburden Overburden Spoil


8/17/2026 159







Navajo Transitional Energy Company, LLC 
SURFACE MINING PERMIT C1979012 


SPRING CREEK MINE 


AMENDMENT 6


Figures 
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Figure 3-1: Regional Overview of Spring Creek Mine and Tongue River Watershed 
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Figure 3-2: Current Spring Creek Mine Permit and AM6 Proposed Mining & Disturbance
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Figure 3-3: Historic and Active Mine Areas
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Figure 4-1: Approximate Location and Extent of the Powder River Structural Basin
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Figure 4-2: Summary of Precipitation and Temperature at Spring Creek and Decker Mines 
(1980-2023). The top graph summarizes total yearly precipitation from 1980-2023, 
monitored individually at the Spring Creek and Decker Mines. The bottom graph summarizes 
average monthly temperature monitored at Spring Creek Mine from 1989-2024, and
average monthly precipitation from 1993-2023 monitored at Spring Creek Mine is also 
shown.
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Figure 4-3: Surficial Geology
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Figure 4-4: Left - Generalized Stratigraphic Diagram of Upper Cretaceous and Tertiary Rocks in Northwestern Powder River Basin in the Vicinity of Decker, Montana (after Lewis and Roberts, 1978). Right - Coal beds of the Tongue River Member - Powder 
River Basin. Not all coals exist across the entire basin (taken from NTEC, 2026; after Wheaton, et al, 2006).
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Figure 5-1: Surface Water Cumulative Impact Area (CIA)
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Figure 5-2: Ground Water Cumulative Impact Area (CIA)
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Figure 6-1: Surface water monitoring location in the Cumulative Impact Area.
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Figure 6-2: Gound water monitoring location in the Cumulative Impact Area.  Label on map corresponds to Map ID in Table 6-3.
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Figure 7-1: Tongue River Reservior water quantity. Data obtained from DNRC StAGE website. Gray rectangles represent baseline conditions 
for water quantity to 1972.
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Figure 7-2: Tongue River water quantity. Data obtained from USGS water data website. Gray rectangles represent baseline conditions for 
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Figure 7-3: Water Quantity in the mainstem of Spring Creek. Note the gray rectangle for USC-75 represents baseline conditions. TDS and 
TSS are on a logrithmic scale.
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Figure 7-4: Flood Frequency Locations Used in Analysis.


8/17/2026 175







Figure 7-5: Water quantity and quality in South Fork Spring Creek. Note the gray rectangle for RS-5 represents baseline 
conditions, TDS and TSS are on a logrithmic scale, continuous flow monitoring started at SF-1R in 2012.
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Figure 7-6: Water quantity and quality Pearson Creek downstream of Spring Creek Mine. Gray rectangle indicates baseline conditions.
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Figure 7-7: Water quantity and quality at Pearson Creek and South 
Fork Pearson Creek. Flow measurements from crestguage readings. 
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Figure 7-8: Tongue River and Reservior Baseline Quality.
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Outlier


Outlier


Figure 7-9: Tukey box and whisker plots of surface water baseline conditions for select analytes. TR = Tongue River.
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Figure 7-9: Tukey box and whisker plots of surface water baseline conditions for select analytes. TR = Tongue River.
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Figure 7-9: Tukey box and whisker plots of surface water baseline conditions for select analytes. TR = Tongue River.
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Figure 7-10: Tukey box and whisker plots of spring baseline conditions for select analytes.
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Figure 7-10: Tukey box and whisker plots of spring baseline conditions for select analytes.
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Figure 7-10: Tukey box and whisker plots of spring baseline conditions for select analytes.
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Figure 7-11: Time concentration plot of total dissolved solids for the monitored springs in the 
CIA.
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Figure 7-12: Baseline Average Groundwater Chemistry by Lithology; Piper Plot
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Figure 7-13: Arsenic concentration by aquifer. The thickness of the line represents the relative abundance of samples at that concentration and the X 
represents the median for each aquifer. The Y-axis is logarithmic for readability. Human Health Standards come from DEQ Circular 7.
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Figure 7-14: Lead concentration by aquifer. The thickness of the line represents the relative abundance of samples at that concentration and the X 
represents the median point for the data. Human Health Standards come from Circular DEQ-7.
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Figure 7-15: pH by aquifer. The thickness of the line represents the relative abundance of samples at that pH and the X represents the median point for the 
data. 
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Figure 7-16: Specific Conductance by aquifer. The thickness of the line represents the relative abundance of samples at that conductance level and the X 
represents the median point for the data. Red lines indicate ground water classes as defined by ARM 17.30.1006.
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Figure 7-17: Total Disolved Solids by aquifer. The thickness of the line represents the relative abundance of samples at that TDS level and the X represents 
the median point for the data.
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Figure 8-1: Surface water right points of diversion in the Cumulative Impact Area. See Table 8-1 for more details.
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Figure 8-2: Ground water right points of diversion in the Cumulative Impact Area. See Table 8-2 for more details.
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Figure 9-1: Aerial view of Spring Creek Mine surface facilities.
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Figure 9-2: Tukey box and whisker plots of surface water baseline conditions alongside mining influence conditions for select analytes. SC = 
Spring Creek; SFSC = South Fork Spring Creek; PC = Pearson Creek; TR Res = Tongue River Reservoir; TR Lo = Tongue River below dam; BL = 
Baseline; MI = Mining Influenced. No premine potassium analytical data was collected at the Tongue River Reservoir. No post mining influence 
sulfate samples were collected at the Tongue River Reservoir. No premine SAR analytical data was collected at the Tongue River Reservoir. 
Nutrients for the Tongue River Reservoir and Tongue River below the dam are analysis of inorganic nitrogen (nitrate+nitrite).
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Figure 9-2: Tukey box and whisker plots of surface water baseline conditions alongside mining influence conditions for select analytes. SC 
= Spring Creek; SFSC = South Fork Spring Creek; PC = Pearson Creek; TR Res = Tongue River Reservoir; TR Lo = Tongue River below dam; BL = 
Baseline; MI = Mining Influenced. No premine potassium analytical data was collected at the Tongue River Reservoir. No post mining 
influence sulfate samples were collected at the Tongue River Reservoir. No premine SAR analytical data was collected at the Tongue River 
Reservoir. Nutrients for the Tongue River Reservoir and Tongue River below the dam are analysis of inorganic nitrogen (nitrate+nitrite).
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Figure 9-2: Tukey box and whisker plots of surface water baseline conditions alongside mining influence conditions for select analytes. SC 
= Spring Creek; SFSC = South Fork Spring Creek; PC = Pearson Creek; TR Res = Tongue River Reservoir; TR Lo = Tongue River below dam; BL = 
Baseline; MI = Mining Influenced. No premine potassium analytical data was collected at the Tongue River Reservoir. No post mining 
influence sulfate samples were collected at the Tongue River Reservoir. No premine SAR analytical data was collected at the Tongue River 
Reservoir. Nutrients for the Tongue River Reservoir and Tongue River below the dam are analysis of inorganic nitrogen (nitrate+nitrite).
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Figure 9-3: Time-Concentration Plots of Select Water Quality Constituents Upstream and Downstream of Mining along Spring Creek at the 
Spring Creek Mine 1977-2025.
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Max 15,400 cfs Max 6,830 cfs Max 9,580 cfs


Figure 9-4. Tukey box plots of average daily discharge along the Tongue River at USGS 
monitoring locations upstream and downstream of the Tongue River Reservoir. Outliers 
cutoff for readability. Baseline conditions end in 1972.
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Figure 9-5: Time concentration plot of specific conductance and total dissolved solids at 
monitoring location TR10-78 on the Tongue River below the Tongue River Reservoir.
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Figure 9-6: Bar graph of slope and slope aspect changes between the premine landscape, 
approved post mine topography, and the AM6 proposed topography.
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Figure 9-7: Simulated End-of-Mine Drawdown in the Anderson-Dietz Coal Aquifer
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Figure 9-8: Simulated End-of-Mine Drawdown in the Canyon Coal Aquifer
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Figure 9-9: Arsenic Concentration by Aquifer. Distance to nearest mine cut was used to assess the relationship between mining and water quality. It is important to note that not all 
mining commenced at the same speed, and not all wells have samples classified as both Baseline and Mining Influenced. Distances greater than two miles are truncated to the left side of 
the axis for readability. Human Health Standards come from DEQ Circular 7.
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Figure 9-10: Lead Concentration by Aquifer. Distance to nearest mine cut was used to assess the relationship between mining and water quality. It is important to note that not all mining 
commenced at the same speed, and not all wells have samples classified as both Baseline and Mining Influenced. Distances greater than two miles are truncated to the left side of the axis 
for readability. Human Health Standards come from DEQ Circular 7.
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Figure 9-11: pH by Aquifer. Distance to nearest mine cut was used to assess the relationship between mining and water quality. It is important to note that not all mining commenced at 
the same speed, and not all wells have samples classified as both Baseline and Mining Influenced. Distances greater than two miles are truncated to the left side of the axis for readability. 
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Figure 9-12: Specific Conductance by Aquifer. Distance to nearest mine cut was used to assess the relationship between mining and water quality. It is important to note that not all 
mining commenced at the same speed, and not all wells have samples classified as both Baseline and Mining Influenced. Distances greater than two miles are truncated to the left side of 
the axis for readability. Red lines indicate ground water classes as defined by ARM 17.30.1006.
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Figure 9-13: Total Dissolved Solids by Aquifer. Distance to nearest mine cut was used to assess the relationship between mining and water quality. It is important to note that not all 
mining commenced at the same speed, and not all wells have samples classified as both Baseline and Mining Influenced. Distances greater than two miles are truncated to the left side of 
the axis for readability.
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Figure 9-14: Sulfate Concentration by Aquifer. Distance to nearest mine cut was used to assess the relationship between mining and water quality. It is important to note that not all 
mining commenced at the same speed, and not all wells have samples classified as both Baseline and Mining Influenced. Distances greater than two miles are truncated to the left side of 
the axis for readability. Outliers were omitted for readability.
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Figure 9-15: Lead Concentration and Well Water Level in Spoil Wells. Years taken since first measurement is used as a rough proxy for time since backfilling and regrading have finished. 
This figure is intended to show the recovery of the water and the effect that has on measured analytes to help aid predictions for spoil wells.
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Figure 9-16: pH and Well Water Level in Spoil Wells. Years taken since first measurement is used as a rough proxy for time since backfilling and regrading have finished. This figure is 
intended to show the recovery of the water and the effect that has on measured analytes to help aid predictions for spoil wells.
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Figure 9-17: Specific Conductance and Well Water Level in Spoil Wells. Years taken since first measurement is used as a rough proxy for time since backfilling and regrading have finished. 
This figure is intended to show the recovery of the water and the effect that has on measured analytes to help aid predictions for spoil wells. 
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Figure 9-18: Total Dissolved Solids and Well Water Level in Spoil Wells. Years taken since first measurement is used as a rough proxy for time since backfilling and regrading have finished. 
This figure is intended to show the recovery of the water and the effect that has on measured analytes to help aid predictions for spoil wells. 
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Figure 9-19: Sulfate Concentration and Well Water Level in Spoil Wells. Years taken since first measurement is used as a rough proxy for time since backfilling and regrading have 
finished. This figure is intended to show the recovery of the water and the effect that has on measured analytes to help aid predictions for spoil wells. 
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Figure 9-20: Hydrographs for Alluvium, Clinker, and Overburden
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Figure 9-21: Hydrograph for Andersion-Dietz Coal
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Figure 9-22: Hydrographs for Canyon Coal, Interburden, and Underburden
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Attachment 2 


PRIVATE PROPERTY ASSESSMENT ACT (PPAA) CHECKLIST 


DOES THE PROPOSED AGENCY ACTION HAVE TAKINGS IMPLICATIONS UNDER THE 
PPAA? 


YES NO 


X 1. Does the action pertain to land or water management or environmental regulation affecting private real
property or water rights?


X 2. Does the action result in either a permanent or indefinite physical occupation of private property?


X 3. Does the action deprive the owner of all economically viable uses of the property?


X 4. Does the action deny a fundamental attribute of ownership?


X 5. Does the action require a property owner to dedicate a portion of property or to grant an easement?  (If
answer is NO, skip questions 5a and 5b and continue with question 6.)


5a. Is there a reasonable, specific connection between the government requirement and legitimate state 
interests? 


5b. Is the government requirement roughly proportional to the impact of the proposed use of the property? 


X 6. Does the action have a severe impact on the value of the property?


X 7. Does the action damage the property by causing some physical disturbance with respect to the property
in excess of that sustained by the public generally?  (If the answer is NO, skip questions 7a-7c)


7a. Is the impact of government action direct, peculiar, and significant? 


7b. Has the government action resulted in the property becoming practically inaccessible, waterlogged, or 
flooded? 


7c. Has the government action diminished property values by more than 30% and necessitated the 
physical taking of adjacent property or property across a public way from the property in question? 


Taking or damaging implications exist if YES is checked in response to question 1 and also to any one or more of 
the following questions: 2, 3, 4, 6, 7a, 7b, 7c; or if NO is checked in response to questions 5a or 5b. 


If taking or damaging implications exist, the agency must comply with § 5 of the Private Property Assessment Act, 
to include the preparation of a taking or damaging impact assessment.  Normally, the preparation of an impact 
assessment will require consultation with agency legal staff. 








Commenter Category # Comment Response 


Navajo 
Transitional 
Energy 


MEPA NTEC-1 Page 8, Table 6, suggest adding the acres regraded/reclaimed from Table 1 of the Annual 
Mining Report to accompany the total acres of disturbance. Also suggest revising the 
statement of when the proposed additional mining would occur. Plate 5 of the AM6 
application shows coal recovery within the additional cuts to occur in 2027 in Pit 2, 2030-
2034 in Pit 1, and 2035-2039 in Pit 4. 


The portion of Table 2 (commenter described this as Table 6) of the Environmental Assessment (EA) 
focuses on numeric details of the currently approved permit that would change with the proposed 
amendment. Therefore, this table focuses on permit acreage, disturbance acreage, and the proposed 
mining acreage/tonnage and does not include acres currently reclaimed. Instead, the Cumulative 
Impact Considerations – Present Actions portion of Table 2 was changed to add reclamation details. 
DEQ added information from their authoritative GIS layer of approved bond release acres under 
Present Actions in Table 2. 


 


The statement regarding when proposed mining under AM6 would begin has been corrected in Table 2. 


Navajo 
Transitional 
Energy 


MEPA NTEC-2 Page 11, the solid waste discussion should remove the Class III waste designation, as this 
can be misleading. Only items authorized in the mine permit can be disposed of within 
the 
mine. 


DEQ has retained the current language on page 11 of the EA regarding Class III waste, as it is in 
alignment with SCM’s permit document titled Storage and Final Disposal of Garbage and Other Debris 
(filename: ‘507_StoreDisposeGarbage_20150921_MR213.pdf’), which focuses on permit commitments 
under ARM 17.24.507. 


Navajo 
Transitional 
Energy 


MEPA NTEC-3a Page 13, the estimated recoverable tons from MTM-105485 and MTM-094378 is 
approximately 177.1 million tons. 


DEQ has corrected the coal tonnage stated in Table 2 (under Related Future actions) regarding BLM 
lease applications MTM-105485 and MTM-094378. 


Navajo 
Transitional 
Energy 


MEPA NTEC-4 Page 15, the soil stockpile hatch does not match the legend. The AM6 revision does not 
add/authorize the additional cut areas shown in Pit 7. Following the coal along the burn 
line is authorized under the currently approved mine permit coal conservation plan. 


DEQ has corrected the soil stockpile hatch on the legend of Figure 2. 


 


Figure 2 shows approximately 9 acres of new mining in SE Pit 7 because the maps submitted under 
AM6 that show the mine sequence plan (Plate 5) and mine progression (Plate 22) indicate coal cuts that 
extend further east than was previously identified under the previously approved mine sequence plan 
(MR272) and previously approved mine plan under TR1. Although Section 322 (Coal Conservation Plan) 
of SCM’s permit identifies that coal recovery will be maximized by following burn lines in endwalls, the 
updates made to the mine plan/mine progression maps are considered a new permit commitment 
regarding coal cuts. DEQ tracks such permit commitments regarding coal cuts and therefore these 9 
acres are considered a new permit commitment regarding coal mine cuts. These 9 acres are also 
included in the total new mining acreage (318 acres) referenced throughout the EA. 


Navajo 
Transitional 
Energy 


MEPA NTEC-5 Page 24, suggested wording for the last paragraph for clarity. “The mining process 
removes the geologic layers making up aquitards and aquifers, replacing the once 
stratified geology 
with a more uniform mix of spoils.” 


The EA was modified to include the suggested wording. 


Navajo 
Transitional 
Energy 


MEPA NTEC-6 Page 35, in the cumulative impacts paragraph, please consider adding the following for 
clarification. “In 2019, the Greater sage-grouse functional habitat loss anticipated as a 
result of the TR1 revision was calculated to be approximately 615 acres. This was based 
on 977 additional acres of disturbance using a functional acre approach to quantify the 
impacts.” 


The recommended language, along with language clarifying that the functional acre approach used to 
analyze impacts as a part of the TR1 EIS pre-dated the existence of the Montana Sage Grouse 
Conservation’s Program’s habitat quantification tool, were added to the assessment.   


Navajo 
Transitional 
Energy 


MEPA NTEC-7 Page 36, in the avian paragraph, the HRRP was developed and required as part of the coal 
leasing process for Lease by Modification MTM-069782 and Land Use lease MTM-74913. 


The language in the avian paragraph under Section 6 (Unique, Endangered, Fragile, or Limited 
Environmental Resources) was modified to account for this clarification.  


Navajo 
Transitional 
Energy 


MEPA NTEC-8 Page 48, dividing the 39.4 million tons add, by a representative annual production rate of 
13 
million tons would provide a better approximation of the additional mine life added. 


Section 13 of the EA (Quantity and Distribution of Employment) identifies a proposed one-year 
extension of the life of mine (from 2039 to 2040) under the AM6 proposed action because the 
previously approved mine sequence plan (MR272, Plate 5) identified 2039 as the end of life of mine 
and AM6 proposes 2040 as the new life of mine. Although the rate of mining has increased under AM6 







Commenter Category # Comment Response 


when compared to the longterm rate of mining under MR272 and the 39.4 million tons added under 
AM6 will be mined over the course of more than one year, the extension of mining activity, as 
identified by the mine sequence plan (Plate 5) is extending by only one year.  The proposed one-year 
extension of the life of mine, from 2039 to 2040, is consistently and appropriately used in the impact 
analysis throughout this EA.  


Navajo 
Transitional 
Energy 


MEPA NTEC-9 Page 59, under direct impacts, similar to above, the proposed action would add 
approximately 3 years to the current mine life. The paragraph shows 15 years. 


The assumptions made in Section 23 (Greenhouse Gas Assessment) and the related Table 7 were based 
on applicant provided data including provided production estimates for AM6 from 2027 through 2039, 
totaling 13 years of overall coal production. The additional two years include no coal production and 
summarize emissions related to reclamation of the approved amendment.  


Navajo 
Transitional 
Energy 


MEPA NTEC-10 Page 60 and tables 7 - 10. Coal is only leased and mined in order to meet a demand in the 
energy market. Regardless of the source used to produce the energy demanded, 
emissions will be generated. Please consider acknowledging this fact when presenting 
emissions generated from mining and burning the coal. 


The emissions analysis in Section 23 (Greenhouse Gas Assessment) and Tables 7 through 10 discloses 
the direct and reasonably foreseeable emissions attributable to the proposed project, consistent with 
the Department’s obligations under the Montana Environmental Policy Act (MEPA). Project-level 
environmental review documents the environmental effects of the action before the agency— in this 
case, the AM6 mine‑permit amendment and associated lifecycle emissions—as opposed to broader 
energy‑market dynamics or hypothetical substitute supply. While DEQ understands that energy 
demand may be met by different sources with their own emissions profiles, MEPA requires DEQ to 
disclose and evaluate the emissions associated with this proposed action, not to speculate about how 
other markets or resources might respond. The analysis as presented is accurate and appropriate, and 
no modification is warranted. 


Montana 
Fish 
Wildlife and 
Parks 


Completeness MTFWP-
1 


Montana Fish, Wildlife & Parks (FWP) appreciates the ability to comment on the Notice of 
Application for Amendment AM6 for Coal Surface Mining Permit C1979012 for Navajo 
Transitional Energy Company, LLC. FWP is responsible for the conservation and 
management of Montana’s wildlife, including sage-grouse, which this Notice of 
Application has the potential to negatively impact. Loss of habitat and energy 
development are some of the leading causes to declines in sage grouse numbers and 
distribution. The proposed application for Amendment from Navajo Transitional Energy 
Company, LLC, falls within core sage-grouse habitat and is within close proximity to 
currently active sage grouse leks, which could negatively impact sage-grouse within this 
area. 


Please see the response to Comment MTFWP-7. 


Montana 
Fish 
Wildlife and 
Parks 


Completeness MTFWP-
2 


Lek locations and sage-grouse occupancy are used to determine habitat designations for 
management, regulatory frameworks, and to direct conservation measures. The primary 
concern to sage-grouse is loss and fragmentation of their habitat. In Montana, sage-
grouse habitat is categorized into priority habitats of Core, General and Connectivity (as 
required by Montana Executive Order 21-2015). These categories are used to inform 
management plans, and to identify lek buffers and other development restrictions 
surrounding leks. Core habitat contains the highest density of displaying males based on 
lek locations in areas that support the greatest sage-grouse abundance. Maintaining Core 
habitat and the leks within it is important for maintaining sage-grouse distribution in 
Montana and therefore is the highest conservation priority. 


Please see the response to Comment MTFWP-7. 
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Montana 
Fish 
Wildlife and 
Parks 


Completeness MTFWP-
3 


Sage-grouse populations are surveyed annually at their leks to help estimate trend and 
create population estimates. Long-term lek count information is used to categorize 
priority habitats and to determine locations of conservation importance to minimize 
disturbance. 
 
FWP uses the following lek status definitions: 
 
Confirmed Active – Data supports existence of a lek. Supporting data defined as 1 year 
with 2 or more males lekking on site followed by evidence of lekking (Birds – male, female 
or unclassified; -OR- Sign – vegetation trampling, feathers, or droppings) within 10 years 
of that observation. 
 
Confirmed Inactive – A Confirmed Active lek with no evidence of lekking (Birds – male, 
female or unclassified; OR- Sign – vegetation trampling, feathers, or droppings) for the 
last 10 years.  
Requires a minimum of 3 survey years with no evidence of lekking during a 10-year 
period.  
Reinstating Confirmed Active status requires meeting the supporting data requirements. 
 
Confirmed Extirpated – Habitat changes have caused birds to permanently abandon a lek 
(e.g.,  
plowing, urban development, overhead power line) as determined by the biologists 
monitoring the lek. 
 
Never confirmed active – An Unconfirmed lek that was never confirmed active. Requires 3 
or more survey years with no evidence of lekking (Birds – male, female or unclassified; -
OR- Sign – vegetation trampling, feathers, or droppings) over any period of time. 
 
Provisionally Active – Preliminary data supports existence of an active lek. This status can 
only  
apply during the first year of detection. Supporting data defined as 1 observation with 2 
or more males lekking on site AND sign of lekking (vegetation trampling, feather, or 
droppings) or followed by a 2nd observation of 2 or more males lekking within the same 
survey year. 
 
Unconfirmed – Possible lek. Grouse activity documented. Data insufficient to classify as 
Confirmed Active status. 


Please see the response to Comment MTFWP-7. 


Montana 
Fish 
Wildlife and 
Parks 


Completeness MTFWP-
4 


It is important to understand that while lek surveys are a critical tool for the management 
of sage-grouse, there are biases including variable lek attendance by males (temporally, 
daily, seasonally and annually), imperfect detection probability, inter-lek movements, 
variation in observer error, unidentified leks, non-random selection of leks visited each 
year and variable sex ratios. Counts are conducted by FWP and partners at leks 1-3 times 
within a season; however, all leks are not monitored in every year. Annual monitoring of 
leks can be impacted by varying survey conditions, including weather, impassable roads, 
access, and capacity. In addition to annual count biases, sage-grouse population numbers 
oscillate over a period of 8 – 10 years across large scales (Fedy and Doherty 2011). 


Please see the response to Comment MTFWP-7. 







Commenter Category # Comment Response 


Research has indicated that in Montana weather patterns, mainly precipitation, is the 
main driver of these oscillations. The past few years of drought are contributing to lower 
sage-grouse populations being observed in parts of the state. Drought conditions reduce 
chick survival by affecting forage and cover. Lower population years around the bottom 
of a sage grouse population cycle can result in leks with little to no attendance, but it is 
common to see grouse return to these leks in subsequent years as populations increase. 


Montana 
Fish 
Wildlife and 
Parks 


Completeness MTFWP-
5 


FWP accounts for annual lek survey biases and long-term trend oscillations into lek status 
definitions by incorporating a minimum number of survey years over a timeframe that is 
biologically significant. This avoids making management decisions based on estimates 
from a single or few years without putting them in the context of the longer timeframe in 
which sage grouse populations cycle. 


Please see the response to Comment MTFWP-7. 


  


Montana 
Fish 
Wildlife and 
Parks 


Completeness MTFWP-
6 


Under FWP lek status definitions, for a lek that is confirmed active lek to switch to 
confirmed inactive, it must meet the following criteria: “A Confirmed Active lek with no 
evidence of lekking (Birds - male, female or unclassified; -OR- Sign - vegetation trampling, 
feathers, or droppings) for the last 10 years. Requires a minimum of 3 survey years with 
no evidence of lekking during a 10-year period.” 


Please see the response to Comment MTFWP-7.  


Montana 
Fish 
Wildlife and 
Parks 


Completeness MTFWP-
7 


Based on the data and current sage-grouse lek designations FWP feels like this 
Application for Amendment would have irreversible negative impacts on sage-grouse 
numbers and distributions in the area and could potentially severe this portion of critical 
sage grouse habitat. 


The proposed action will expand portions of the southern permit boundary ~0.5 miles southwest, 
further into core sage-grouse habitat. However, this area of core sage grouse habitat was effectively 
severed by the approval of the haul road as part of Spring Creek Mine’s Amendment 5. Impacts to sage 
grouse, as a result of the AM5 disturbances, were analyzed in the 2020 AM5 Environmental Impact 
Statement. Navajo Transitional Energy Company also consulted with the Montana DNRC’s Sage Grouse 
Conservation Program regarding the proposed AM6 activities. As part of this consultation, NTEC is 
required to adhere to operational mitigations as well as submit mitigation payment ($57,060.18). 
Consultation with the Sage Grouse Conservation Program and adoption of mitigative measures ensures 
that impacts to sage grouse are minimized and habitat and populations are conserved. 


The Montana DNRC’s Sage Grouse Conservation Program utilizes FWP’s lek status definitions in their 
analysis. One of the three leks within 4 miles of the project area has been changed from an active to 
inactive status during the application review.   


Our 
Children’s 
Trust 


MEPA OCT-1 There is currently an unconstitutional degree of degradation of Montana’s environment 
and natural resources. Every additional ton of CO2 emitted into the atmosphere makes 
the problem worse and more difficult to solve. A project which would cause more CO2e 
emissions over its lifetime than the annual (2024) emissions of over 120 countries on 
Earth simply cannot be considered not significant. 


The EA does not dispute, and in fact is consistent with, the scientific and legal findings that climate 
change has already caused harm and that every additional ton of greenhouse gas emissions contributes 
to further warming and associated impacts. The EA’s climate-context section expressly recognizes that 
human influence on the climate system is unequivocal, that current warming of about 1.1 °C has 
already produced widespread and in some cases increasingly irreversible impacts, and that Montana 
and the Northern Great Plains are experiencing and are projected to experience more frequent and 
intense heat waves, drought, wildfires, degraded air quality, and hydrologic changes. Those findings are 
also consistent with the conclusions in Held v. State of Montana that Montana’s climate and 
environmental life-support systems are already degraded and that additional GHG emissions 
exacerbate those harms. 


 


Significance under MEPA, however, is not determined solely by whether a project’s emissions are 
non‑zero or by whether its total tonnage exceeds certain comparative benchmarks such as a single year 
of statewide emissions or the emissions of other jurisdictions. MEPA requires DEQ to evaluate 
significance using the criteria in ARM 17.4.608—severity, duration, geographic extent, frequency, 
probability the impact will occur, growth‑inducing or growth‑inhibiting aspects and contribution to 
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cumulative impacts, the quality and quantity of each resource affected, the importance of those 
resources to the state and society, potential precedents, and potential conflicts with law—and to apply 
professional judgment about context and intensity to the specific action before the agency. In applying 
those criteria, the EA presents AM6’s emissions as (a) absolute lifecycle tons, (b) percentages of 
Montana and global emissions, and (c) a modeled order-of-magnitude temperature increment, to 
provide multiple ways of understanding scale. These metrics are intended as contextual indicators, not 
as the sole or determinative basis for the significance conclusion.  


To avoid misunderstanding, DEQ clarifies that: 


1) Percentage comparisons are used to show how AM6’s emissions relate to larger statewide and 
global emission totals, consistent with MEPA’s cumulative-effects framework, but DEQ does 
not treat “small percentage of global total” as a test of significance.  


2) The modeled fractional temperature change is an order-of-magnitude illustration derived from 
a reduced-complexity climate model (MAGICC); it is not treated as a precise measure of AM6’s 
physical climate impact or as a threshold for significance. 


Commenters argue that, given the already degraded state of Montana’s climate and environment and 
the size of AM6’s lifecycle emissions, a project with emissions larger than the 2024 annual emissions of 
over 120 countries “simply cannot be considered not significant.” DEQ agrees that AM6’s emissions are 
large in absolute terms and that those emissions incrementally add to cumulative climate impacts. The 
statement that every additional ton of GHGs contributes to further warming and associated harms is 
consistent with current climate science and with findings referenced in Held. Significance under MEPA, 
however, is a determination informed by scientific expertise and by the legal criteria in ARM 17.4.608, 
not solely by the fact that emissions are non‑zero or by any single comparison metric. In this EA, DEQ 
evaluates significance by considering: the magnitude and duration of AM6’s lifecycle emissions in 
absolute terms; their contribution in the context of existing cumulative atmospheric GHG levels and 
projected climate impacts in Montana and the Northern Great Plains, and the scope of DEQ’s decision 
on this particular mine-permit amendment. Although AM6 is a fossil fuel activity within Montana and 
its emissions add to an already stressed climate system, MEPA does not require treating any single 
project as dispositive of global climate outcomes. The EA acknowledges that AM6 adds to cumulative 
global concentrations of GHGs created by many emitting activities and uses quantitative and qualitative 
analysis to inform DEQ’s decision; the use of percentages and temperature increments is part of that 
context, not a mechanism to downgrade the importance of emissions. 


To further clarify this evaluation, the Significance of Potential Impacts From GHG Emissions section of 
the EA has been revised to explain how AM6’s incremental contribution was assessed using the ARM 
17.4.608 criteria in light of the already stressed climate system, while recognizing that the project’s 
emissions do not, by themselves, determine global or statewide climate outcomes. Additionally, to help 
illustrate scale, DEQ used EPA’s Greenhouse Gas Equivalencies Calculator to relate AM6’s lifecycle 
emissions to more familiar measures. As explained in the EA, DEQ also used the MAGICC model to 
estimate how these lifecycle emissions relate to temperature trajectories and found a small but 
statistically measurable increase on the order of a few hundred‑thousandths of a degree Celsius, which 
indicates that AM6’s emissions may exacerbate climate change when added to existing sources but, for 
the reasons discussed in the Greenhouse Gas Assessment section, does not warrant a significance 
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finding under ARM 17.4.608 


 


Our 
Children’s 
Trust 


MEPA OCT-2 Inadequate GHG modelling and reliance on flawed MAGICC model for determining 
impacts/ comparing tonnage is not sufficient. These are tools that reflect collective global 
societal actions and as such are ill-suited to ascertain the incremental contributions of 
specific GHG-emitting projects in Montana to global temperature change. 


DEQ agrees that global emissions pathways such as Representative Concentration Pathways (RCPs) and 
Shared Socioeconomic Pathways (SSPs) are designed to represent alternative global-scale futures, not 
to precisely isolate the temperature effect of any single project. 
 


In this EA, DEQ uses MAGICC and RCP/SSP-based scenarios for a limited, contextual purpose: to 
illustrate, at an order-of-magnitude level, how the project’s modeled emissions relate to global 
temperature trajectories over time. DEQ recognizes that global-scale scenarios were not designed to 
assign exact temperature contributions to individual projects, and that any single project will appear 
small when compared directly to global totals. Therefore, DEQ does not treat the resulting temperature 
increment as a precise measure of the project’s physical climate impact, nor does it rely on that single 
number as the determinative basis for assessing significance under MEPA. Rather, the EA evaluates 
AM6’s greenhouse gas emissions primarily through quantitative estimates of lifecycle emissions 
(including mining and combustion), comparison to Montana’s and global emissions to show the scale of 
those emissions, and qualitative discussion of climate impacts in Montana and the Northern Great 
Plains, informed by IPCC and regional assessments.  


 


Consistent with Senate Bill 221, this EA distinguishes between emissions from the mining and 
reclamation activities authorized by this amendment and emissions from the downstream combustion 
of AM6 coal in separate facilities. SB 221 establishes a floor, not a ceiling, for greenhouse gas analysis, 
and nothing in SB 221 or Supreme Court jurisprudence in Seven County Infrastructure Coalition v. Eagle 
County, 145 S. Ct. 1497 (2025), prohibits DEQ from providing additional reasonable analysis where it 
benefits the public. At the same time, as Seven County explains, agencies do not receive “bonus points” 
for optional modeling tools; the adequacy of an environmental review turns on whether the core 
statutory requirements are met, not on whether every possible downstream pathway is quantified. 
Here, DEQ chose to quantify combustion emissions and apply the MAGICC model to AM6’s lifecycle 
emissions to provide additional context, but those analyses are used as disclosure tools and do not 
create a new legal threshold for significance. When AM6’s mining and combustion emissions are 
combined with Montana’s statewide emissions in the MAGICC model, the results show a very small but 
statistically measurable increase in projected surface temperature on the order of a few 
hundred‑thousandths of a degree Celsius, indicating that AM6’s emissions may exacerbate climate 
change in conjunction with all other sources. DEQ treats that increment as one line of contextual 
evidence; the significance determination under ARM 17.4.608 rests on the full body of information in 
the EA, including absolute emissions, the cumulative climate context, and the scope of this mine‑permit 
amendment. 


 


Using MAGICC outputs in this way is consistent with climate-science literature, which recognizes 
reduced-complexity models as appropriate tools for exploring emissions/temperature relationships 
across scenarios, not as exact project-level attribution tools. As described in DEQ’s Greenhouse Gas 
Guidance Document, Appendix 2, MAGICC’s assumptions and limitations are acknowledged and it is 
used here to provide context rather than to generate a precise project‑specific temperature estimate. 
Consistent with commenters’ concern, the EA acknowledges that global-scale pathways cannot be used 
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to precisely “ascertain the incremental contributions of specific GHG-emitting projects in Montana to 
global temperature change,” and DEQ does not attempt to do so here. The EA therefore does not 
attempt to “simply subtract” AM6’s emissions from a global pathway to derive a precise 
project-specific temperature increase, and DEQ’s conclusions do not depend on such an assumption. 
Instead, MAGICC outputs are used as one contextual line of evidence alongside absolute lifecycle 
emissions, percentage comparisons to Montana’s totals, and qualitative descriptions of regional 
climate impacts, and they are not applied as a stand-alone test of significance. For clarity, DEQ revised 
the Greenhouse Gas Assessment section of the EA to further explain how MAGICC is used to provide a 
contextual relationship between emissions and global temperature, and has revised the Significance of 
Potential Impacts From GHG Emissions section of the document to incorporate additional climate 
change impact considerations.  


Our 
Children’s 
Trust 


MEPA OCT-3 The approval of AM6 is contrary to DEQ’s affirmative constitutional obligations to 
maintain and approve a clean and healthful environment for present and future 
generations and inconsistent with MSUMRA. 


Ultimately, given the fundamental rights at stake for the 16 youth Plaintiffs in Held, as 
well as other Montana youth, the current degradation and depletion of Montana’s 
environment and natural resources, and the current harms to Montana’s children and 
youth caused by fossil fuel pollution and climate change, DEQ must demonstrate there is 
a compelling need for such a major permit revision and increased coal mining and that 
approving AM6 is the least burdensome means to meet any compelling need. Absent 
such a showing, the permit must be denied. 


Held found that Montana’s constitutional right to a clean and healthful environment includes a stable 
climate system and that state agencies may not ignore GHG emissions when conducting MEPA review 
where they are otherwise authorized to consider them. Held also emphasized that the State has an 
affirmative duty to “maintain and improve” a clean and healthful environment under Article II, Section 
3, and Article IX. DEQ recognizes these constitutional obligations and has prepared this EA, in part, to 
ensure that GHG emissions and related climate information are disclosed and considered in connection 
with the AM6 permit. 


 


Commenters argue that, because Montana’s environment and climate are in an unconstitutionally 
degraded state, DEQ must demonstrate a “compelling government interest” and “least burdensome 
means” for approving AM6. Held does not hold that every individual fossil-fuel permit must satisfy a 
strict-scrutiny test, nor does it convert MEPA or MSUMRA into statutes that automatically require DEQ 
to deny any project that increases GHG emissions. Instead, the decision invalidated statutory provisions 
that prohibited agencies from considering GHGs and instructed that agencies must conduct 
constitutionally adequate environmental reviews so that they can lawfully exercise whatever discretion 
their substantive permitting statutes provide. DEQ’s permitting authority for AM6 arises from MSUMRA 
and its implementing rules, which set out specific criteria for permit approval or denial (including 
hydrologic balance and reclamation standards). 82-4-205(2)(b), MCA; 82-4-231, MCA. Held did not 
amend those criteria or add a new constitutional requirement that DEQ undertake a 
compelling-interest/ least-restrictive-means analysis for each permit decision. Within this statutory 
framework, DEQ must consider the climate information disclosed in the EA and avoid actions that 
would clearly violate constitutional protections, but the Constitution does not itself supply new 
permit-denial criteria beyond those enacted by the Legislature. 
 
The Montana Supreme Court has not held that all coal mining, or all fossil-fuel activity, is per se 
unconstitutional, nor that Held requires the State to immediately terminate existing fossil-fuel uses; 
rather, Held addresses that agencies must account for GHG emissions and climate impacts. Consistent 
with that direction, this EA discloses AM6’s lifecycle GHG emissions, climate science, and regional 
impacts, and DEQ considers that information, along with all other statutory factors, in exercising its 
permitting authority under MSUMRA. The decision whether to approve, modify, or deny any coal 
permit amendment is made under MSUMRA and related statutes, informed by constitutional 
constraints, not under a categorical rule that coal mining necessarily violates constitutional rights. 
Moreover, while MEPA provides important procedural protections, it does not authorize DEQ to deny 
or condition permits based solely on MEPA disclosures, and DEQ cannot deny an otherwise compliant 







Commenter Category # Comment Response 


permit application based only on the EA’s climate analysis. 


Our 
Children’s 
Trust  


MEPA OCT-4 Fourth, the Draft Guidance should require an economic tool like the Social Cost of 
Greenhouse Gases (“SC-GHG”) so that DEQ and other agencies have a metric to 
understand real-world costs to Montana communities, public health, and environment 
from proposed projects. The Draft Guidance’s discussion of uncertainty and the discount 
rate in Appendix D is flawed as there is no “correct” discount rate in an objective sense—
here, DEQ’s and other agencies’ constitutional obligations to future generations indicate 
that the Draft Guidance should employ a non-discounted SC-GHGs so that the costs 
analysis does not inappropriately minimize the value current generations assign to the 
harms that will be suffered by Montana’s youth and future generations. 


 


* This comment was originally raised in Our Children’s Trust’s October 30, 2025 letter 
regarding DEQ’s Draft Greenhouse Gas Guidance and was expressly incorporated by 
reference into OCT’s December 30, 2025 comment on the Draft AM6 EA. DEQ treats this 
as a substantive comment for purposes of the Final EA and responds to it below. 


 


 


 


 


Commenters assert that DEQ should monetize greenhouse gas emissions for fossil-fuel projects using a 
social cost of greenhouse gases (SC-GHG) metric and further contend that any such analysis should 
employ a non-discounted value so that future harms to Montana youth and future generations are not 
minimized.  


 


DEQ does not agree that MEPA requires monetization of greenhouse gas emissions or use of a social 
cost metric in order for an EA to be adequate. MEPA requires an agency to compile relevant 
information, analyze it reasonably, and disclose impacts in a form useful to decisionmakers and the 
public; it does not mandate any particular economic valuation methodology for environmental impacts. 
The Montana Supreme Court has expressly rejected the notion that impacts must be assessed “in 
quantitative economic terms,” Belk v. Mont. DEQ, 2022 MT 38, ¶ 29, and federal courts applying NEPA 
have likewise declined to require agencies to adopt SC‑GHG as a mandatory tool for determining 
significance. See, e.g., Ctr. for Biological Diversity v. FERC, 67 F.4th 1176, 1184–85 (D.C. Cir. 2023). The 
EA’s Greenhouse Gas Assessment therefore quantifies AM6’s lifecycle greenhouse gas emissions in 
physical units, places those emissions in context through comparison to Montana and facility‑level 
emissions information, and qualitatively discusses climate impacts in Montana and the Northern Great 
Plains using IPCC and regional assessments. 


 


DEQ also declines to adopt SC‑GHG as a required project‑level significance tool for this EA. Social cost 
metrics are developed from integrated assessment models intended for broad regulatory and policy 
analysis, and the resulting values vary significantly depending on model choice, assumptions about 
climate sensitivity and damage functions, geographic scope, and especially the discount rate applied to 
future harms. See also DEQ’s GHG Guidance Document, Appendix 3 (available at 
https://deq.mt.gov/about/MEPA), discussing SC‑GHG assumptions, uncertainty, and discount‑rate 
considerations. Peer‑reviewed literature has likewise noted that social cost estimates are inherently 
sensitive to normative assumptions, subject to wide ranges of results, and vulnerable to selective 
reporting and other methodological limitations (e.g., Havranek et al., 2014; Pezzey, 2019; Pindyck, 
2013). While such a tool may offer a convenient way to express potential climate harms in dollar terms, 
it has not been shown to provide a sufficiently settled or project‑specific measure of climate impacts 
for purposes of this EA. Further, recent federal policy changes, including Executive Order 14154 
disbanding the federal interagency working group and stating that its SC-GHG estimates are no longer 
representative of governmental policy, mean there is no single, authoritative SC-GHG series for DEQ to 
rely on in its MEPA reviews. DEQ has determined that selecting a particular SC-GHG value and 
discount-rate configuration for a project-level EA would require contested policy judgments that go 
beyond what MEPA requires and provide at best, a relatively arbitrary impact determination. 


 


Commenters’ related criticism of discounting does not alter that conclusion. DEQ recognizes the 
intergenerational concerns raised by commenters regarding discount rates and future climate harms, 
and understands the argument that using lower or non‑discounted values may better reflect harms 
borne by future generations. But that debate further illustrates that SC‑GHG is not a settled or required 
metric for project‑level MEPA review, particularly where the dispute is not merely technical, but also 
policy‑laden and normative. 



https://deq.mt.gov/about/MEPA
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For purposes of this EA, DEQ finds that the approach used in the Greenhouse Gas Assessment 
sufficiently discloses the anticipated climate implications of AM6 without monetizing those impacts. 
The EA identifies the magnitude and duration of AM6’s lifecycle emissions, explains how those 
emissions relate to broader cumulative atmospheric loading, compares them to Montana emissions 
inventories, and discusses the types of climate‑related harms already affecting Montana and projected 
for the Northern Great Plains, including heat, drought, wildfire, smoke, hydrologic change, and related 
public‑health effects. This provides decisionmakers and the public with meaningful information about 
the scale and context of AM6’s emissions, while avoiding the false precision that may result from 
reducing long‑term global and regional climate harms to a single project‑level dollar figure. 


 


Accordingly, DEQ has not revised the EA to include a monetized social cost of greenhouse gases 
analysis. However, DEQ considered commenters’ request and concludes that the Final EA’s quantitative 
emissions disclosures, contextual comparisons, and qualitative climate analysis provide an adequate 
and reasonable basis for evaluating AM6’s greenhouse gas impacts under MEPA. 


 


MEIC et al. Acceptability MEIC-1 DEQ must acknowledge the dangerous climate impacts of continued large-scale mining at 
the Spring Creek Mine and the need for rapid and significant reductions in greenhouse 
gas (GHG) emissions. The draft EA’s attempts to minimize the significance of the 
foreseeable GHG emissions from the largest source in Montana is simply not credible: if 
the emissions from the Spring Creek Mine are not significant, then no amount of 
greenhouse gases could be significant. The current draft EA’s analysis is not faithful to or 
compliant with the Montana Environmental Policy Act (MEPA), and allowing continued 
large scale coal mining at the Spring Creek Mine is not consistent with Montana’s right to 
a clean and healthful environment or the State of Montana’s obligation to “maintain and 
improve” a clean and healthful environment. Mont. Const. Art. II, § 2, Art. IX, § 1. 


The comment period for the draft Environmental Assessment closed on January 2, 2026, and 
commenters did not provide comments during that time. Nonetheless, DEQ responds to each of 
commenters comments raised in relation to the Draft EA. 


See responses to OCT-1, OCT-2 


MEIC et al. Acceptability MEIC-2 The principal flaws in the draft EA’s climate change analysis are (1) that it minimizes the 
danger that climate change poses to Montana’s environment and Montanans; (2) it 
ignores the significance of GHG emissions from the Spring Creek Mine; (3) if fails to fairly 
compare the costs of the GHG emissions to supposed benefits of continued mining (the 
cost of the emissions will greatly exceed the benefits of the mine expansion); and (4) it 
fails to contextualize the emissions against the hard physics that demand rapid and 
significant GHG emissions, especially from the most significant pollution sources, like 
Spring Creek. 


See responses to OCT-1, OCT-2, OCT-4 


MEIC et al. Acceptability MEIC-3 DEQ’s analysis minimizes impacts. Climate change is already causing significant mortality, 
which will only worsen if GHG emissions are not reduced. Indeed, climate change 
threatens virtually all foundations of a clean and healthful environment, including public 
health, nutrition, conflict, agricultural collapse, drought and floods, and impacts that are 
beginning to exceed the ability to adapt.  


 


A major contribution to a problem that kills dozens of Montanans every year is not 
insignificant and does not maintain or protect a clean and healthful environment. It is a 


See responses to OCT-1, OCT-4 
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major violation of Montanan’s most fundamental constitutional and human rights. The 
draft EA must fully disclose the severe current impacts of climate change that will only 
worsen if GHG emissions are not promptly and rapidly reduced.  


MEIC et al. Acceptability MEIC-3 DEQ must also fully disclose the economic costs of GHG emissions. Mont. Code Ann. §75-
1-201(1)(a)(iv). The social cost of GHGs is the best means of disclosing this information. 
The U.S. Department of Interior and Office of Surface Mining recently validated and 
employed this methodology to demonstrate the overwhelming negative economic costs 
of continued mining at the Spring Creek Mine. (citing to and quoting U.S. Dep’t of Interior 
& U.S. Office of Surface Mining, Spring Creek Mine Mining Plan Modification for Federal 
Coal Leases MTM 94378 and MTM 110693: Final Environmental Impact Statement at 4-20 
to 4-21 (2025)).  


See responses to OCT-4, MEIC-4 


MEIC et al. Acceptability MEIC-4 DEQ must also include a carbon budget analysis. The impact of the mine expansion is not 
comprehensible unless DEQ discloses current GHG concentrations, what concentrations 
are considered safe, and how the proposed emissions affect the remaining carbon 
budget. DOI and OSM included this very analysis in the EIS for the Spring Creek Mine.  


DEQ does not agree that MEPA requires a carbon budget analysis, or any other single analytical 
framework. The EA’s “GHG Emission Impacts on Climate Systems and IPCC Climate Context” section 
summarizes key conclusions from the IPCC Sixth Assessment Report and related assessments, including 
that human influence on the climate system is unequivocal, current warming is approximately 1.1°C 
above pre-industrial levels, climate risks increase rapidly above 1.5°C with limits to adaptation and 
disproportionate harms to vulnerable communities, and the global carbon budget consistent with a 
1.5°C pathway is limited and shrinking. 


DEQ discloses this carbon budget context qualitatively rather than performing a quantitative allocation 
exercise that would assign AM6 a specific share of the remaining global carbon budget or determine 
whether AM6, considered alone, is consistent with international temperature-limit goals. Such an 
allocation would require DEQ to resolve contested policy assumptions, including the warming 
threshold, probability of exceedance, treatment of non-CO2 gases, and baseline emissions scenario, 
that are not settled by MEPA or by any single accepted methodology. Consistent with MEPA's 
informational purpose, DEQ instead discloses the magnitude and duration of AM6's lifecycle emissions, 
compares them to Montana and regional emissions, and describes how those emissions fit within this 
already stressed global and regional climate context. 


DEQ finds that the IPCC climate-context discussion, together with the lifecycle emissions quantification, 
Montana and regional emissions comparisons, and MAGICC-based temperature context in the 
Greenhouse Gas Assessment, provides an adequate and reasonable basis for understanding AM6's 
greenhouse gas impacts under MEPA. Accordingly, DEQ has not revised the EA to include a project-
specific carbon budget allocation. 


 


Further, the fact that DOI and OSM included carbon-budget-related analysis in the federal EIS for the 
Spring Creek Mine does not require DEQ to adopt the same methodology here. That EIS was prepared 
by different federal agencies under NEPA, for a different federal action, reflecting that agency’s own 
analytical choices under the federal climate and NEPA policy framework in place at the time. That 
framework has since changed: Executive Order 14154, issued January 20, 2025, directed federal 
agencies to reconsider and, in many cases, rescind climate-related guidance, including prior direction 
on greenhouse gas and social-cost-of-carbon analysis under NEPA. The DOI/OSM analysis commenters 
cite predates this shift in federal policy and does not reflect current federal practice, let alone establish 
a MEPA requirement applicable to this state permitting decision. 


MEIC et al. Acceptability MEIC-5 The draft EA fails to rationally address the cumulative impacts of salinity to the Tongue Discussion of the cumulative impacts of salinity to the Tongue River Reservoir as a result of mine spoil 
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River and Tongue River Reservoir. The EA states inaccurately that cumulative impacts are 
not expected to the Tongue River Reservoir “because of the incorporation of flood 
control and sediment control ponds upstream and downstream of both the SCM and 
West Decker Mine during operation, storm water best management practices by the 
mines, and the small total area of disturbance compared to the total drainage of the 
Tongue River Reservoir.” Draft EA at 25. This ignores the fact that spoils groundwater 
from the mine will ultimately discharge into the Tongue River Reservoir, as the draft EA 
acknowledges. Id. at 21 (“Groundwater typically flows to the east and discharges to the 
Tongue River Reservoir east of SCM.”). 


ground water influx has been added to the EA Section 2. Additional analysis is provided in the CHIA. 


MEIC et al. Acceptability MEIC-6 DEQ can and must assess the impacts of salinity to the Tongue River from both surface 
and groundwater discharges from the cumulative mining operations at Spring Creek and 
Decker, using the salinity modeling that it has already prepared for the Tongue River (and 
the still incomplete total maximum daily load). It would be arbitrary and capricious for 
DEQ to fail to use its own, off-the-shelf salinity model to assess the cumulative impacts of 
continued mining at Spring Creek. 


DEQ disagrees that completion of a TMDL for the Tongue River is a legal precondition to permitting the 
proposed expansion. Per 75-5-703(10)(c), MCA new or expanded nonpoint source activities affecting a 
listed water body may commence and continue without a completed Total Maximum Daily Load 
(TMDL) if those activities are conducted in accordance with reasonable land, soil, and water 
conservation practices. Coal mining changes to spoil water quality are a nonpoint source change to 
ground water quality. Therefore, by adhering to MSUMRA reclamation plan requirements including but 
not limited to soil handling, commitments to special handling of spoil that may be acid or toxic forming, 
contemporaneous reclamation, and plans to minimize impacts to the hydrologic balance, the proposed 
mine plan commits to conducting mining with all reasonable land, soil, and water conservation 
practices and may commence. Furthermore, the Tongue River Reservoir nor the reach of the Tongue 
River directly downstream of the Reservoir are currently impaired for EC or SAR or any other water 
quality parameter that is predicted to be affected by the proposed mine operations.   


 


The salinity model completed by DEQ was focused on the years 2005-2013 and would be inappropriate 
to apply to new or additional discharge flow and salt levels at the Spring Creek Mine without 
recalibration to current conditions. The calibrated model included point and non-point sources of salts 
to the Tongue River Reservoir, but the non-anthropogenic model scenario did not consider infiltration 
of spoil to ground water. Quantification of the impact of ground water from spoil and eventual impact 
on salts in the Tongue River Reservoir was beyond the scope of the DEQ 2024 salinity model.   


 


Surface water discharges are permitted through a separate process and permit, an MPDES permit. The 
limits and/or requirements in the permit help ensure compliance with Montana’s water quality 
standards, and state and federal regulations, all of which were written to protect public health and the 
aquatic environment.  


MEIC et al. Acceptability MEIC-7 Continued addition of measurable increases in salinity to the Tongue River constitutes 
material damage. Moreover unpermitted discharges to the Tongue River Reservoir from 
spoils from the Decker and Spring Creek Mines violate the federal Clean Water Act and 
the Montana Water Quality Act. Additionally, the spoils water quality that DEQ 
acknowledges will be discharged into the Tongue River Reservoir exceeds applicable 
water quality standards and is therefore unlawful. ARM 17.30.690 (“No person may 
violate the numeric water quality standards or the criteria for determining nonsignificant 
changes in water quality identified in (2) through (6).... For the Tongue River Reservoir, 
the monthly average numeric water quality standard for EC is 1000 μ S/cm and no sample 
may exceed an EC value of 1500 μ S/cm. The monthly average numeric water quality 


The Spring Creek Mine was confirmed to be in compliance with their Montana Pollution Discharge 
Elimination System (MPDES) permit at the time the application was ruled acceptable. The mine has had 
only 3 discharges since 1997, with the last discharge occurring in 2014. The mine does not have point 
source ground water discharges and therefore it does not hold a ground water discharge permit.  


A detailed analysis of compliance with water quality standards including spoil water quality was 
completed for the AM6 application in the Cumulative Hydrologic Impact Assessment (CHIA), which can 
be found as an attachment to the written findings.  DEQ determined that ground water leaving the 
mine permit boundary is currently in compliance with all water quality standards and that the ground 
water is predicted to remain in compliance after mining is completed (see Section 9.2.7.9 in the CHIA).   
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standard for SAR is 3.0 and no sample may exceed an SAR value of 4.5.”).  


MEIC et al. Acceptability MEIC-8 With respect to material damage, DEQ must assure that the determination is premised on 
impacts of the entire Spring Creek mine operation, not simply the incremental addition of 
the AM6 expansion. MCA, § 82-4-227(3); ARM 17.24.405(6)(c). This must include an 
analysis of whether mining operations will extend the duration of poor water quality and 
whether the Spring Creek Mine will contribute to water quality impacts from the Decker 
mines. 


A cumulative hydrologic impact analysis is included with the final written findings. Duration of impacts 
is addressed in the Cumulative Hydrologic Impact Assessment (CHIA) in Section 9. 


MEIC et al. Acceptability MEIC-9 The AM6 expansion and the Spring Creek Mine are “new source coal” mines pursuant to 
federal regulations because the mine began construction or experienced a major 
alteration after 1984. 40 C.F.R. § 434.11(j); see DEQ, Fact Sheet, Rosebud Mine AM5 
expansion (attached as Exhibit 10). Because it is a new source coal mine, DEQ may not 
issue a permit for the mine or the expansion unless DEQ first determines that the 
discharges will not cause or contribute to a violation of water quality standards. 40 C.F.R. 
§ 122.4(d), (i); Friends of Pinto Creek v. U.S. E.P.A., 504 F.3d 1007, 1016 (9th Cir. 2007). To 
determine whether the mine’s discharges will contribute to impairments of the Tongue 
River, DEQ must use the salinity model that it has already developed for the river. See 
Tongue River Salinity Watershed Modeling Report (2024). If the mine will contribute to an 
increase in salinity, which the PHC confirms (PHC at 56-59), DEQ may only permit the 
expansion if it first completes the TMDL for the Tongue River and then determines that 
there are sufficient waste load allocations for the Spring Creek Mine. Until DEQ does so, 
however, it may not permit the mine expansion. ARM 17.24.405(6)(a), (c); id. 17.24.633. 


40 C.F.R. § 122.4(d) and (i) apply to NPDES permits. In Montana, discharge permits are administered 
through Montana’s MPDES permit. Issuance of an MPDES Permit is a separate permitting action apart 
from the approval of an MSUMRA permit. Surface water discharges from the mine operation must 
comply with all MPDES water quality limits and must not cause or contribute to the violation of water 
quality standards. Discharges to state surface water from point sources associated with the Mine 
expansion will be subject to an MPDES Permit that incorporates limitations and conditions that ensure 
compliance with water quality standards and other requirements of the Montana Water Quality Act 
and the federal Clean Water Act.  


See response to MEIC-6 


MEIC et al. Acceptability MEIC-10 MSUMRA prohibits approval of a mine expansion unless the operator can demonstrate to 
a statistically significant degree that the mine’s cumulative impacts will not cause 
material damage. MCA § 82-4-227(3); id. § 82-4-203(35). To be able to make such a 
determination, the operator must use a scientifically accepted significance standard, 
using at least a 95% confidence level. To allow DEQ to determine significance at this 
standard, NTEC must provide adequate baseline information and assure adequate future 
monitoring. ARM 17.24.645, 646. Such monitoring must be sufficient to determine 
changes to meet statistical standards. Quarterly monitoring, yielding a mere four data 
points per year, is not sufficient to detect anything but the most dramatic degradation of 
water quality. Instead of imposing quarterly monitoring requirements, DEQ must impose 
continuous monitoring, which is feasible, convenient, and inexpensive with modern 
monitoring technology. 


The AM6 amendment was analyzed and ruled acceptable under the following definition of material 
damage to the hydrologic balance: 


82-4-203(32), MCA "Material damage" means, with respect to protection of the hydrologic balance, 
degradation or reduction by coal mining and reclamation operations of the quality or quantity of water 
outside of the permit area in a manner or to an extent that land uses or beneficial uses of water are 
adversely affected, water quality standards are violated, or water rights are impacted. Violation of a 
water quality standard, whether or not an existing water use is affected, is material damage. 


 


The definition that commenters cited became effective June 29, 2026 after the application was 
determined to be acceptable on June 26, 2026. The new definition is not retroactive.  


 


DEQ requires monitoring of surface water and ground water through Phase IV bond release. 
Monitoring frequencies are set at a level appropriate for the hydrologic resource to detect changes in 
water quality and quantity. Systems with rapid changes, such as water quantity in intermittent or 
perennial streams, may require continuous transducer monitoring. Systems with slow responses or 
where mine impacts are unlikely or impossible can be monitored as much lower frequencies. DEQ 
reviews water quality and quantity monitoring at least semi-annually with the operator’s submission of 
hydrologic data and assesses if monitoring frequencies are appropriate throughout the life of the mine 
operation.  


MEIC et al. Acceptability MEIC-11 DEQ must also take a hard look at the long term impacts to surface and groundwater 
from NTEC’s continued use of magnesium chloride for dust control. See PHC at 71. Use of 


Chloride concentrations in the mine permit area and within the Tongue River and Reservoir were 
evaluated in the CHIA provided in Section 9.2. Median chloride concentrations in shallow ground water 
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magnesium chloride has caused significant spikes in chloride and salts in water courses 
adjacent to other coal mines (the Rosebud strip-mine), as DEQ knows (and has previously 
considered material damage). While the PHC minimizes the impacts as “not expected to 
increase chloride concentrations in shallow groundwater.” Id. This is not encouraging. 
NTEC has apparently used this salt-based dust suppressant for “decades.” Id. The PHC 
indicates that chloride concentrations in spoils have increased by over 300%, which is the 
greatest increase of any pollutant documented. Id. tbl. 24. Accordingly, DEQ must 
evaluate and disclose continued magnesium chloride use at the Spring Creek Mine, 
including such analysis in its evaluation of impacts and increased salinity to the Tongue 
River and groundwater. 


units (alluvium and overburden) and surface water in the permit area vary between 1.7 mg/L and 11 
mg/L. Time concentration plots of long term monitored wells, alluvium 79100WAP from 1979-2009 and 
overburden 79100WOB from 1982-2009, do not show an increasing trend of chloride in shallow ground 
water in the permit area. Chloride concentrations in spoil wells, although elevated in comparison to 
baseline overburden wells, have not increased as surface water infiltrates, suggesting elevated levels 
do not result from the application of magnesium chloride. Increased mineralization in spoil compared 
to baseline overburden ground water units is reflected in TDS and SC levels and is attributable to 
physical and geochemical processes that occur during re-saturation of spoil during reclamation. Please 
see the response to MEIC-15 for more information.  
 


Chloride concentrations in spoil are discussed in the CHIA in Section 9.2.7.9. 


MEIC et al. Acceptability MEIC-12 DEQ may not approve a mine expansion unless the proponent first demonstrates 
compliance with MSUMRA and all applicable regulations. ARM 17.24.406(1)(a). This 
includes the Buffer Zone Rule, which protects intermittent and perennial streams and 
stream reaches. Id. 17.24.651(1). Moreover, DEQ must ensure that the permittee 
conducts sufficient baseline monitoring to correctly characterize all water resources, 
including springs and seeps. Id. 17.24.304(1)(f). With respect to springs, the applicant 
must submit “descriptions of surface drainage systems sufficient to identify, in detail, the 
seasonal variations in water quantity and quality including, but not limited to: minimum, 
maximum, and average discharge conditions which identify critical low flow and peak 
discharge rates of streams and springs.” Id. 17.24.304(f)(ii)(B)(I). 


It appears from the permit application that the spring at wetland site W3 within the 
channel of a tributary of South Fork Pearson Creek is potentially subject to the Buffer 
Zone Rule. Unfortunately, the baseline monitoring for this site is entirely inadequate and 
not compliant with baseline requirements of MSUMRA.  


A stream buffer as defined in ARM 17.24.651 applies only to perennial or intermittent streams or a 
stream reach with a biological community adapted to flowing water for all or part of their lifecycle (see 
ARM 17.24.651(3) for the full criteria for aquatic life). As discussed in CHIA Section 7.1.2.6, spring W3 
does not meet any of these conditions as field visits indicate the spring results from discharge from the 
overburden ground water unit comprised of sandstone/sand lenses intersected by the drainage bottom 
at a relatively discrete point. Therefore, a stream buffer was not applied to the segment which contains 
the spring.  


MEIC et al. Acceptability MEIC-13 Rather than being monitored on a seasonal basis to identify maximum, minimum, and 
average flow conditions, NTEC admits that the spring has not been monitored at all. 
MSUMRA requires monitoring to occur prior to permit approval. NTEC must either 
remove this area from the expansion or DEQ must deny the expansion until the necessary 
seasonal monitoring occurs. 


ARM 17.24.304(1)(e) requires hydrologic data necessary to evaluate baseline conditions, to evaluate 
probable hydrologic consequences and cumulative hydrologic impacts of mining. DEQ determined that 
the data provided and the analysis conducted in the permit were sufficient to describe the hydrologic 
conditions of the area including all surface water resources in the area as described in CHIA Section 
7.1.2.6. Spring W3 was identified in the amendment area, but the spring was observed in July and 
December of 2025 by NTEC and by DEQ in December to have saturated soils over a broad length of the 
channel, with such little water present that flow measurements were not possible. Therefore, no water 
quality or quantity samples were collected. Spring W3 has no historic water rights or other historic 
information on use. DEQ analyzed this spring in the cumulative hydrologic impact assessment using 
general hydrogeologic information of the area.  


MEIC et al. Acceptability MEIC-14 The draft EA fails to take a hard look at the feasibility of reclamation. DEQ may not issue a 
permit unless the applicant can affirmatively demonstrate that reclamation can be 
accomplished. MCA 82-4-227(1); ARM 17.24.405(6)(a). Here, the draft EA fails to address 
whether shallow water quality post-mining will be sufficient to support “higher or better 
uses.” The evidence indicates that it will not be adequate. Baseline shallow water quality 
in the mine area was high quality Class II groundwater. DEQ, Decker Area Groundwater 
Cumulative Hydrologic Impact Assessment (CHIA), Spring Creek Mine, East and West 
Decker Mines at 8 (2015) (“Background water quality varies but generally exceeds 
secondary EPA drinking water standards for TDS (>500 mg/L) and Montana C lass I 


Premine, source aquifers within the mine permit and throughout the immediate area are largely Class II 
or Class III ground water classification. The details and rational for this determination can be found in 
the Baseline section of the Cumulative Hydraulic Impact Assessment (CHIA) for the Spring Creek Mine 
AM6 decision, Section 7.2. To briefly summarize the data, the baseline median for the Alluvium, 
Overburn, Anderson-Deitz, and Canyon Coal aquifers are 1,465 µS/cm, 3,265 µS/cm, 2230 µS/cm, and 
3,990 µS/cm respectively. This data is non-normally distributed and the full assessment should be 
viewed in the CHIA. 
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beneficial uses (Class I = < 1,000 mg/L TDS). Most groundwater in the area meets 
Montana Class II standards (TDS > 1,000 mg/L and <2,500 mg/L).”). 


The Anderson-Deitz aquifer shows a high degree of spatial variability, with some areas in Class I, some 
in Class II and some in Class III. The portion of the aquifer near the AM6 expansion is primarily Class III 
premine and will continue to be so during and after mining. Therefore, there will be no reduction in the 
potential water uses from this water source.  
 
The replacement source aquifer, Canyon Coal, has sufficient volume and sufficient water quality (Class 
II to Class III) to replace all existing uses of water present within the immediate area. Moreover, this 
aquifer is separated from mining activities and has shown no measurable increase to its specific 
conductance in relation to mining activities (the median SC of mining influenced samples is 1,640 
µS/cm). Canyon Coal will remain a practical source to ensure the uses that the land could support prior 
to any mining are still viable. 
 


MEIC et al. Acceptability MEIC-15 The draft EA notes, however, that spoil water quality post-mining will be significantly 
worse, with salinity levels approximately “three times” higher than baseline. Draft EA at 
24. This will result in groundwater that is Class III or even Class IV, which does not support 
the same uses as Class II groundwater. See ARM 17.30.1006. There is no indication that 
NTEC has any plans to treat this spoils water to remove the salinity pollution. 
Groundwater will not begin to recover until approximately “one or more pore volumes of 
water pass through the backfill.” PHC at 67. This will be centuries to millennia in the 
future, given that DEQ expects that water levels “are not expected to do so for hundreds 
of years.” Draft EA at 26. Indeed, it appears that DEQ is not even requiring bonding for 
any hydrologic reclamation (which also violates MSUMRA). Without some analysis, 
backed and funded by an adequate bond, indicating that NTEC can treat and reclaim the 
spoils aquifer (beyond just walking away and leaving the problem for future generations), 
NTEC has not established that reclamation can be accomplished. This failure not only 
violates MSUMRA, it also has constitutional implications, given that reclamation is 
required under Montana’s Constitution and degradation of the environmental life 
support system is prohibited. Mont. Const. Art. II, § 2, Art. IX, § 1. 


It is true that the TDS and specific conductance (SC) in the spoil wells are higher than the premine 
overburden and Anderson-Deitz aquifers (which are the most appropriate comparison as they are the 
same material and take up the same physical space). There are no human health standards outlined in 
the DEQ-7 for TDS. Premine, the overburden is definitively in Class III with very few samples below 
2,500 µS/cm SC during the entirely of data collection at Spring Creek. The Anderson-Dietz aquifer 
premine SC is variable from Class I to Class III. The spoil median SC is Class III and is predicted to be 
Class III until flushing of the aquifer occurs and a new equilibrium is reached. There have been zero 
samples indicating Class IV is a possibility within the spoil since sampling began. 
 
As described in CHIA Section 9.2.7, the relative increases in TDS and SC in the spoil aquifer will occur 
within the permit boundary and are not expected to change ground water classes of the surrounding 
aquifers outside of the permit area such that material damage will occur. 
 
DEQ determined that NTEC affirmatively demonstrated that the current and proposed amendment has 
been designed to prevent material damage outside the permit boundary and that impacts to the 
hydrologic balance inside the permit have been minimized. Because the mine is designed to prevent 
material damage and monitoring is in place to validate these predictions, DEQ has determined the mine 
is designed to not require additional water treatment nor needs to carry bond at this time for water 
treatment. Bond and hydrologic monitoring data are reviewed at least annually. 
 


See response to MEIC-23 regarding the hydrologic component of reclamation.  


MEIC et al. Acceptability MEIC-16 The coal aquifer that NTEC is destroying is one of the most important shallow water 
resources in an area that is wholly dependent on scarce water supplies. As the draft EA 
notes: “The coal and alluvial aquifers are generally the most important sources of water 
in the area.” Draft EA at 21. DEQ cannot approve destruction of this aquifer without 
guarantees that NTEC can fully reclaim it to support the Class II uses that it supported 
prior to mining. DEQ should not allow what happened with the Big Sky Mine to repeat 
itself here: to conclude after mining has been completed that material damage is 
occurring but then be constrained to return the company’s bond in full, despite 
unreclaimed material damage existing at the mine site. See Ltr. from DEQ to Peabody 
Energy (Feb. 3, 2020) (attached as Exhibit 11). 


If physical removal of alluvial soils is necessary in an ephemeral drainageway within the disturbance 
area, SCM volumetrically and spatially manages and tracks those alluvial soils as part of their soil 
stockpiling and reclamation plans, as well as part of their drainage design plans for named drainages 
within the permit. Any physical removal of a zone of alluvium during mining is temporary within the 
permit boundary and restored during reclamation.  


See response to MEIC-15 regarding the destruction of shallow overburden and coal groundwater units. 


See response to MEIC-14 and MEIC-15 regarding baseline ground water quality and spoil water quality.  
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MEIC et al. Acceptability MEIC-17 The 1979 EIS for the Spring Creek Mine recognized that the mine would “destroy” 
shallow aquifers. Regulators concluded that the ability of the land to support livestock 
and wildlife would decrease. The ability of the land to support sage grouse will be 
decreased for the long-term. The carrying capacity of the entire permit area would be 
lowered for most species that currently inhabit or use the minesite. There would be a 
reduction in the quality of life for the residents of the Birney-Sheridan area resulting 
from a breakdown in society and impingements on social and psychological well-being. 


The 1979 EIS was created to predict potential mine impacts prior to mining. Subsequent MEPA reviews 
have updated impact predictions, and the 1979 EIS was not used as a reference for the AM6 EA.  


The Proposed Action would temporarily disturb 479 acres of terrestrial, avian and/or aquatic habitat 
and temporarily displace species occurring within the proposed disturbance area. Impacts to wildlife 
would be minimized by SCM’s adherence to the monitoring (ARM 17.24.723) and protection (ARM 
17.24.751) requirements. In addition to their Fish and Wildlife Plan (ARM 17.24.312), SCM has 
implemented a Species of Special Interest (SOSI) Plan to provide broad, long-term direction for 
management of wildlife species of special interest that occur within the SCM wildlife monitoring area.   


The carrying capacity of the Proposed Action area would be temporarily reduced until approximately 
Phase III reclamation. However, the carrying capacity of the currently approved permit area is not 
anticipated to be drastically reduced. Wildlife species currently present on the minesite will continue to 
exist among ongoing operations.   


Impacts to local society, culture, and employment are addressed in the EA under sections 13 through 
20. Because the proposed action adds one year to the life of mine and is a continuation of previously 
disclosed impacts, the impacts from AM6 were determined to be not significant.  


MEIC et al. Acceptability MEIC-18 In the past half-century, there are no examples of successful reclamation. No ponderosa 
pine forests have been replaced, no sage brush steppe ecosystems have been recreated, 
and no spoils aquifers have been cleaned or remediated. There is no showing that 
reclamation can be accomplished (especially given that NTEC’s bond does not include any 
funding for water replacement or remediation). 


Several hundred acres have been reclaimed through Phase I, II, and III bond release applications. These 
applications date back to the 1990’s. Reclamation at Spring Creek Mine has demonstrated long-term 
success. Vegetation monitoring and plot measurements indicate woody plant establishment (including 
sage brush) has consistently been met or exceeded target densities averaging more than 2,200 
stems/acres. Referring to the approved Spring Creek permit, 311 acres are projected to reclaim 
ponderosa pine on steep north-facing slopes. There are currently 2271 acres targeting the focus of 
sagebrush/mixed shrub species for various wildlife habitat, including sage grouse and mule deer. Spring 
Creek mine has demonstrated topographic diversity among reclaimed lands in Montana as well as 
successful regeneration of a wide variety of species best suited to the ecological habitat.  


See response to MEIC-15 and MEIC-23 regarding the hydrologic component of reclamation. 


MEIC et al. Acceptability MEIC-19 DEQ must address in its EA and its MSUMRA review whether prior regulators were 
mistaken in their determinations that the land could not be reclaimed to support the 
same or higher and better uses. DEQ must fully address and disclose whether reclamation 
can be accomplished. And DEQ must deny the permit because no evidence demonstrates 
that reclamation, as required by MSUMRA and Montana’s constitution, can be 
accomplished. 


See response to MEIC-16, MEIC-17 and MEIC-18; these responses demonstrate the ability to achieve 
successful reclamation. 


DEQ has addressed this issue in the EA, its review and under Montana Strip and Underground 
Reclamation Act (MSUMRA), and the approved permit (Section 4.2 of Approved permit and AM6 
application). These documents state that the land will be reclaimed to support the same, or a higher 
and better, post-mining land use. Reclamation will be accomplished in reference to the reclamation 
commitments stated in the approved permit, as well as in the proposed AM6 application. The mine has 
achieved Phase III on 533 acres and final reclamation on 19 acres to date, demonstrating that the mine 
can achieve the reclamation success criteria outlined in ARM 17.24.1116(6)(c).  


MEIC et al. Acceptability MEIC-20 DEQ must assess how the worsening impacts of climate change will affect and impair 
reclamation. 


DEQ holds bond to ensure reclamation requirements and permit conditions have been met prior to 
bond release. All areas of reclamation must pass 4 phases of reclamation prior to the release of full 
liability.  


MEIC et al. Acceptability MEIC-21 Neither of these EISs [TR1 or AM5], however, is reasonably available to the public. DEQ 
has apparently removed them from its website. Because these documents are not 
available to the public, DEQ cannot rely on or incorporate them by reference. 


Montana Department of Environmental Quality records, including past EISs, are available with a public 
information request.  


MEIC et al. Acceptability MEIC-22 DEQ similarly improperly defers reference of cumulative impacts to water resources to its 
currently unpublished cumulative hydrologic impact assessment. The CHIA is not 


The cumulative hydrologic impact assessment (CHIA) is a part of the written findings and published 
with the final decision’s written findings. While the CHIA was mentioned in the environmental 
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available for public review and comment. No public participation or transparency is 
accomplished by DEQ’s relying on a document and analysis that does not exist at the time 
of public comment. 


assessment, it is a separate decision document and no portion of the environmental assessment was 
dependent on the CHIA other than to mention that a more detailed explanation would be created in 
the CHIA.   


MEIC et al. Acceptability MEIC-23 NTEC’s application and the existing permit do not appear to include any bonding to 
implement and assure reclamation of impacts to the hydrologic balance. Reclamation will 
require either large scale water treatment or large scale water replacement and 
alternative water supplies. Indeed, the plan for the protection of the hydrologic balance 
recognizes the need for provision of alternative water supplies. Yet, there is no bonding 
for treatment or alternative water supplies. Nor is there any provision for long-term 
operations and maintenance. Nor are there any provisions in the plan for protection of 
the hydrologic balance to address salinity pollution to the Tongue River, even though 
numerous studies indicate that the mines adjacent to the river are going to discharge 
significant salts into that river (via groundwater) for decades or centuries. The impacts 
will be significant, given that the river is already impaired for excessive salinity, an 
impairment that will only become more significant due to the impacts of climate change 
(which will increase evapotranspiration, concentrating salts). These impacts must be 
addressed in the reclamation plan and they must be bonded. 


 


Consistent with DEQ’s worst-case reclamation bonding analysis, DEQ must assume that 
pollution from the mine will degrade water quality in the Tongue River, requiring long-
term treatment or water replacement. NTEC must post a bond to address such impacts. 


The reclamation bond is calculated using the approved reclamation plan and the expected costs to 
complete necessary reclamation activities, consistent with MSUMRA requirements. The calculated 
bond includes requirements for monitoring, protecting the hydrologic balance, and taking corrective 
actions if impacts to water resources occur. If monitoring or future evaluations show that additional 
reclamation measures are needed, DEQ will require changes to the permit and adjust the reclamation 
bond accordingly to provide adequate financial assurance. Based on the available information and the 
approved reclamation plan, DEQ has decided that the current bond is sufficient to meet the 
reclamation obligations set by the permit. 


DEQ determined that NTEC affirmatively demonstrated that the current and proposed amendment has 
been designed to prevent material damage outside the permit boundary and that impacts to the 
hydrologic balance inside the permit have been minimized. Because the mine is designed to prevent 
material damage and monitoring is in place to validate these predictions, DEQ has determined the mine 
is designed to not require additional water treatment nor needs to carry bond at this time for water 
treatment. Bond and hydrologic monitoring data are reviewed at least annually. 
 


MEIC et al. Acceptability MEIC-24 Because NTEC can use sovereign immunity to thwart public oversight and judicial review 
of the permitting process, it may not receive a permit under MSUMRA. 


NTEC has executed a limited waiver of sovereign immunity and is subject to all laws and rules of 
MSUMRA as a mine operator in the state of Montana.  


MEIC et al. Acceptability MEIC-25 The draft EA indicates that the AM6 expansion includes about 15 million tons of federal 
coal that is being added to the mining permit. Draft EA, tbl. 1. Both SMCRA and the 
Mineral Leasing Act require NTEC to obtain a mining plan modification from the US Office 
of Surface Mining and Department of Interior prior to mining this federal coal. 30 C.F.R. 
§§ 746.13, 14. Before OSM and DOI can approve a mining plan modification, they must 
comply with applicable federal laws, including the National Environmental Policy Act 
(NEPA) and the Endangered Species Act (ESA). Id. § 746.13(b), (d). 


Federal mine plan modifications occur after approval of the state-controlled permit and are a separate 
action outside of Montana DEQ’s jurisdiction. Compliance with NEPA and federal laws will be overseen 
by the Office of Surface Mining Enforcement and Reclamation.   


MEIC et al. Acceptability MEIC-26 DEQ’s EA and MSUMRA analysis must disclose the cumulative impacts to sage grouse 
from the Spring Creek Mine, together with past, present, and future cumulative impacts. 


DEQ and the State of Montana must manage this species to prevent its listing under the 
Endangered Species Act and in a manner that “assists in the maintenance and recovery” 
of the species. MCA, § 87-1-201(10)(a). It is specifically Montana policy to conserve sage 
grouse. MCA § 87-5-902. 


This apparently permanent degradation of habitat is inconsistent both with MSUMRA and 
Montana’s constitution, Mont. Const. Art. II, § 3, Art. IX, §§1-3, 7. DEQ must disclose and 
analyze these impacts and may not permit continued degradation of sage grouse habitat. 
Further, DEQ must, consistent with state policy, be taking steps to actively recover sage 
grouse populations, rather than continuing to allow incremental destruction of habitat, as 
here. 


The EA discloses impacts to sage grouse in Section 5 Terrestrial, Avian, and Aquatic Life and Habitats. 
NTEC completed consultation with the Montana Sage Grouse Habitat Conservation Program (MSGHCP) 
and will implement the approved mitigation plan prior to disturbance in the amendment area.  


Under MSUMRA, NTEC is obligated to consult with appropriate fish and wildlife agencies, including the 
MSGHCP, to evaluate the impacts of mining proposed in an application on wildlife and to ensure that 
reclamation will provide for the habitat needs of various wildlife species. The MSGHCP is the 
established program for consultation, recommendation, and facilitation of sage grouse habitat 
conservation in the state. Consultation with the MSGHCP allows NTEC to identify mining and 
reclamation techniques that minimize impacts to sage grouse. The mitigation measures proposed by 
the MSGHCP are evaluated by DEQ and, as appropriate, adopted into the mining plan, thereby 
satisfying the MSUMRA requirements with regards to sage grouse habitat. 
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MEIC et al. Acceptability MEIC-27 The mitigation plan and three options are not included in the AM6 application materials 
and draft EA, and are otherwise unavailable for the public to scrutinize, evaluate or 
comment on concerning its efficacy. These documents should be made public, and DEQ 
cannot determine NTEC’s application complete until the public has a chance to 
meaningfully comment on the AM6 applications plan for mitigation of sage grouse 
impacts. 


Montana Department of Environmental Quality records, including records referenced in the EA, are 
available with a public information request. The mitigation plan was uploaded into the permit materials 
by the permittee (document ‘SGHCP_SCM Review_6-12-26_AM6_2026_0615.pdf’) and available to the 
public with the published permit that was ruled acceptable in response to the final acceptability 
deficiency. 


https://deq.mt.gov/files/Land/CoalUranium/Snapshots/SpringCreek_AM6_AcceptabilityDetermination-
PUBLIC.zip  


MEIC et al. Acceptability MEIC-28 It is apparent from permit application correspondence that DEQ has consulted with FWS 
and that FWS has issued a “biological opinion” related to the mine expansion. See Ltr. 
from NTEC to DEQ (Jan. 16, 2026) (referring to “USFWS AM6 Biological Opinion”). This 
information is highly relevant to public review of the AM6 proposal and must be made 
available to the public for meaningful public comment. Mont. Const. Art. II, §§ 17, 18; 
ARM 17.4.625(6). We request that you make this information available on the project 
webpage and reopen the public comment period after the public has had the opportunity 
to review this critical information. 


Montana Department of Environmental Quality records, including the USFWS project consultation, are 
available with a public information request.  


See response to MEIC-30.  


MEIC et al. Acceptability MEIC-29 USFWS IPaC indicates that pallid sturgeon are present in the Tongue River downstream 
from the mine. Pollution from the mine may cumulatively impact sturgeon. 


Pallid sturgeon were not identified within the iPaC analysis area used for USFWS consultation and EA. 
The iPaC analysis area consisted of the proposed amendment area in alignment with consultation for 
species listed or may be present in the area of a proposed action. DEQ identified the area of the 
proposed action as the proposed permit amendment area.  


The cumulative hydrologic impact area is drawn to include areas where the impacts from the proposed 
operation may interact with the impacts of all previous, existing and anticipated mining on surface and 
ground water systems. While the cumulative hydrologic impact area includes the Tongue River which is 
listed as habitat for pallid sturgeon wherever found, there have been no documented pallid sturgeon in 
the cumulative hydrologic impact area which is drawn to include the Tongue River Reservoir; dams 
downstream including the Tongue River Dam have been documented to be significant fish barriers. The 
USFWS consultation for Spring Creek’s amendment AM6 did not find any risk of an incidental taking for 
a threatened or endangered species and did not identify pallid sturgeon as a species of concern with 
the proposed mining project. Water quality standards are set to protect uses including aquatic life. The 
proposed mine plan has been determined to be designed to prevent a violation of a water quality 
standard and is therefore protective of aquatic life.  


MEIC et al. Acceptability MEIC-30 OSM’s biological opinion for state programs under SMCRA is invalid. Ctr. For Biological 
Diversity v. U.S. Off. of Surface Mining Reclamation & Enf't, No. CV 23-3343 (SLS), 2026 
WL 1506550 (D.D.C. May 29, 2026). Thus, the ESA consultation process that currently 
exists between OSM and DEQ is unlawful and inconsistent with the ESA. Id. Accordingly, 
DEQ must formally consult with OSM and FWS prior to making any decision on the 
pending permit. To the degree that FWS relied on the 2020 programmatic biological 
opinion in its evaluation of the AM6 expansion, its reliance was unlawful. As the court 
noted in Center for Biological Diversity, the 2020 programmatic biological opinion is 
flawed in numerous respects and may not be a stand-in for full consultation under the 
ESA. 


DEQ confirmed, using the United States Fish and Wildlife Service’s IPaC tool, that no ESA-listed species 
or critical habitat occurs within the AM6 amendment area. The three species addressed in the EA—
monarch butterfly, western regal fritillary, and Suckley’s cuckoo bumble bee—are proposed species, 
which require only conferral where jeopardy is likely. DEQ determined the action will not likely 
jeopardize these species, FWS concurred on December 19, 2025, and confirmed no conference is 
required under 50 C.F.R. § 402.12(k). This review did not rely on the mechanisms addressed in Center 
for Biological Diversity v. OSMRE, No. CV 23-3343 (SLS), 2026 WL 1506550 (D.D.C. May 29, 2026). 


MEIC et al. Acceptability MEIC-31 We appreciate some mitigation measures suggested by DEQ on pesticide and insecticide 
use, however, they are not sufficient. It is hard to see how the mine expansion will not 
adversely affect monarch butterflies, western regal fritillaries, and suckley’s cuckoo 


The monarch butterfly, western regal fritillary, and Suckley’s cuckoo bumblebee are proposed 
threatened or endangered but have not been listed as a threatened or endangered species. In 
accordance with 50 CFR 402.10(a), consultation with the USFWS’ Montana Ecological Office 



https://deq.mt.gov/files/Land/CoalUranium/Snapshots/SpringCreek_AM6_AcceptabilityDetermination-PUBLIC.zip

https://deq.mt.gov/files/Land/CoalUranium/Snapshots/SpringCreek_AM6_AcceptabilityDetermination-PUBLIC.zip
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bumble bee, given that mining operations will disturb habitat during nesting and 
hibernation periods and will destroy wetlands. It is not clear how these impacts will be 
mitigated. 


determined that the Proposed Action was not likely to jeopardize the continued existence of any 
proposed species. As discussed in the EA, none of these species have been documented within the AM6 
baseline wildlife study area or within the SCM wildlife monitoring area. The habitats in the direct, 
secondary and/or cumulative impact analysis area do not meet specialized habitat requirements. 
Therefore, direct impacts are unlikely and the general requirements of vegetation re-establishment in 
reclamation are sufficient for ensuring general habitat protection.  


SCM has commitments within their 17.24.312 Fish and Wildlife Plan and 17.24.313 Reclamation Plan to 
construct wildlife enhancement features, such as wetlands, when opportunities arise during 
reclamation to replace such features. The 0.4 acres of wetlands affected by the Proposed Action do not 
contain specialized habitat components required by these species, such as stands of milkweed or violet 
species. Nor does the mine broadcast spray pesticides or herbicides.  The mine’s 17.24.312 Fish and 
Wildlife Plan commits to minimizing surface disturbance activities (e.g., soil salvage, road construction, 
grubbing, logging, exploratory drilling, etc.) to the extent practicable during the primary breeding 
season for most avian species in the region (i.e., April 1 through July 31). Although the Proposed Action 
area lacks specialized habitat, this commitment also benefits the Monarch and the Western Regal 
Fritillary by reducing the likelihood of any summer breeding habitat being disturbed.  


While little is known about the specific winter hibernation sites for Suckley’s cuckoo bumble bee, it’s 
possible that they utilize duff or loose soil areas a few inches underground. The Proposed Action area is 
not comprised of habitats that you would expect to find loose soils with high organic layers (duff) (i.e. 
coniferous forests, old mixed hardwood forests, peatlands and bogs, and undisturbed woodland 
ecosystems). The MTNHP Habitat Suitability Model predicts that bulk densities above approximately 
1.2 g/cm³ are associated with substantially reduced habitat suitability. Baseline soil surveys found the 
Proposed Action area to be primarily comprised of sandy loams and loams (i.e Travessilla Series and 
Shingle Series). These soil types can reasonably be expected to have a higher bulk density than 1.2 
g/cm³.    


Northern 
Cheyenne  


Acceptability NC-1 DEQ’s draft environmental assessment indicates that there are multiple historical and 
archaeological sites to be mined. It appears that DEQ, along with the mine operator, have 
already begun consultation with BLM and the Montana State Historic Preservation Officer 
(SHPO), but not with the Northern Cheyenne. It appears that DEQ has done no more for 
consultation with the Northern Cheyenne than send a “notice of completeness” and 
availability of the EA. This is insufficient. 


DEQ sent a request for consultation on cultural resource protection to the Fort Peck Assiniboine and 
Sioux Tribes, the Chippewa Cree of the Rocky Boy Reservation, Fort Belknap Indian Community, Crow 
Tribe of Indians, Blackfeet Nation, Little Shell Tribe of Chippewa Indians of Montana, Northern 
Cheyenne Tribe, and the State Director of Indian Affairs on November 5, 2025. The Northern Cheyenne 
Tribal Historic Preservation Officer reached out to DEQ on November 24, 2025 requesting additional 
information on archaeological reports, which was provided on December 2, 2025. DEQ received no 
further request for information or consultation from either the Northern Cheyenne tribe or any other 
tribe that was consulted. 


The EA was updated to include a statement on tribal consultation.  


Northern 
Cheyenne  


Acceptability NC-2 It appears that the mine expansion will continue to cause long-term water quality 
degradation in the Tongue River basin. The draft environmental assessment recognizes 
that mining will destroy coal seam aquifers and replace them with spoils that will increase 
the salinity three-fold. 


DEQ has determined that AM6 is designed to prevent material damage to the hydrologic balance 
outside of the permit boundary. Analysis with the environmental assessment determined that the 
impacts to water quality and quantity in the area were not significant.   


Northern 
Cheyenne  


Acceptability NC-3 Additionally, it appears that the mine expansion will continue to cause long-term water 
quality degradation in the Tongue River basin. The draft environmental assessment 
recognizes that mining will increase the salinity three-fold.  


Even if these discharges will only occur many years after the end of mining, this is a major 
concern for us. The Tongue River is already impaired for salinity and this will only worsen 


See response to MEIC-7 and MEIC-9. 


 


An evaluation of the spoils water quality is provided in the response to MEIC-14. An analysis of 
Northern Cheyenne water quality standards is provided in the CHIA Section 9.2.6 Mining Impacts to 
Surface Water Quality. In summary, spoil ground water from all mining is estimated to increase TDS by 
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the impairment. DEQ has not completed a much needed total maximum daily load 
(TMDL) to remedy the salinity pollution in the river. 


roughly 5.8% over baseline conditions in the Tongue River Reservoir. With this addition, water quality 
in the Tongue River at reservation is predicted to continue to meet Northern Cheyenne water quality 
standards.  Median SC and SAR values on the Tongue River below the dam during mining influence (598 
µS/cm and 0.75, respectively) are similar to baseline median concentrations and have not exceeded 
Northern Cheyenne water quality standards. 


 


See response to MEIC-6 regarding TMDL for the Tongue River. 


  





