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Wyoming Department of Environmental Quality 

Water Quality Division/Groundwater Section 

Underground Injection Control Program 

Review Comments: Plans/Specifications/Proposals/Reports 

 

 

Project Type:   Response to Public Comments: Statement of Basis, Wyodak  

    Coal Aquifer Exemption 

 

Facility Name:  Underground Coal Gasification R&D License Application 

 

Facility Operator:  Linc Energy Wyoming 

 

Facility Location:  Campbell County, Wyoming NW1/4, Section 36, Township 44  

    North, Range 74 West 

 

Date:    June 24, 2014  

 

 

INTRODUCTION:  The Wyoming Department of Environmental Quality, (WDEQ) Water 

Quality Division (WQD) conducted a public hearing in Wright, WY on March 26, 2014 to 

collect public comments on the “Statement of Basis, Wyodak Coal Aquifer Exemption” (License 

Application Section 13.14 Appendix D-12)  that was submitted to the US Environmental 

Protection Agency (EPA) for approval.  The WQD responses to the oral and written public 

comments that were received by the department are addressed below.  The WQD responses have 

been grouped into major topics based upon the environmental concerns presented. 
 

Topic 1: Pre-Mining Groundwater Quality:   

Example of Comments:   

“DEQ failed to consider groundwater quality before making a decision.”  

“DEQ’s groundwater classification process is not clear.” 

“And then I was confused as to the exemption and the requirements after reclamation that they’ll 

reclaim to the same class prior.  Does that mean that they reclaim to the class that’s been 

exempted?  

“Water is currently used as stock wells proximal to project”.   
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WDEQ Response to Comments on Pre-Mining Groundwater Quality: 

40 CFR §146.4,  Criteria for Exempted Aquifers states:  “An aquifer or a portion thereof which meets the 

criteria for an “underground source of drinking water” in §146.3 may be determined under §144.7 of this 

chapter to be an “exempted aquifer” for Class I-V wells if it meets the criteria in paragraphs (a) through 

(c) of this section. Class VI wells must meet the criteria under paragraph (d) of this section: 

(a) It does not currently serve as a source of drinking water; and 

(b) It cannot now and will not in the future serve as a source of drinking water because: 

(1) It is mineral, hydrocarbon or geothermal energy producing, or can be demonstrated by a permit 

applicant as part of a permit application for a Class II or III operation to contain minerals or hydrocarbons 

that considering their quantity and location are expected to be commercially producible.   

The licensee has met the requirements of the state regulations for a mineral commercial groundwater 

reclassification and the WDEQ has submitted the request for the aquifer exemption to EPA for approval.  

Based on the groundwater data submitted to date, the pre-discharge use suitability of the groundwater has 

been determined by WDEQ to be Class III (livestock use).  This classification is based upon the WDEQ 

groundwater classification process stated in Wyoming Water Quality Rules and Regulations (WQRR) 

Chapter 8, Section 4.  The groundwater was then re-classified to Class V (mineral commercial) based 

upon data submitted in the license application and applicable state and federal regulations and guidance.   

In accordance with WQRR, Chapter 8, Groundwaters of the State are classified in order to apply 

standards to protect water quality.  The groundwater classifications are Class I (domestic use), Class II 

(agricultural), Class III (livestock), Class IV (industrial),  Class V (mineral or hydrocarbon commercial), 

and Class VI (unsuitable for use).    

No domestic water supply wells are located within ¼ mile of the proposed aquifer exemption boundary.  

No water supply wells are located within the aquifer exemption boundary.   

Even though the aquifer may be exempted by the EPA,  state regulations, specifically WQRR Chapter 8 

Section 4(d)(viii)(B),  require restoration of the groundwater:  “A discharge into a Class V (Mineral  

Commercial) Groundwater of the State shall be for the purpose of mineral production and shall not result  

in the  degradation or pollution of the associated or other groundwater and, at a minimum,  be  returned  

to  a  condition and  quality consistent  with  the  pre-discharge  use suitability of the water.”  

Topic 2:  Groundwater Monitoring during Operations 

Examples of Comments: 

“Linc has not demonstrated that contamination will remain within the proposed exemption 

area.”  

“How do they control excursions?” 

“Linc’s monitoring plan is insufficient to detect excursions resulting from the proposed UCG 

process.” 
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“Linc’s monitoring program does not include a broad enough list of parameters.” 

“Linc and WDEQ’s proposed groundwater monitoring plan is too limited.” 

“Linc’s  proposed groundwater monitoring plan does not consider dangerous contaminants likely 

to be mobilized by the UCG process, including carcinogens such as benzene and polycyclic 

aromatic hydrocarbons (PAH).” 

WDEQ Response to Comments on Groundwater Monitoring during Operations:   

A total of 20 trend wells and 17 excursion wells will be used to monitor the groundwater.  Overburden 

and underburden trend wells are located immediately surrounding the cavities to ensure horizontal and 

vertical groundwater movement is consistently towards the gasifier and to identify excursions.  The 

WDEQ has determined that the Groundwater Monitoring Program described in the Statement of Basis, 

Wyodak Coal Aquifer Exemption will provide protection of the underground source of drinking water.  

The primary focus of the monitoring plan is to monitor potentiometric levels, temperature and specific 

conductance in the Wyodak, overburden, and underburden trend wells to ensure horizontal and vertical 

groundwater movement is consistently towards the gasifier and to quickly identify excursions should they 

occur.  

In the case that potentiometric data or conductivity data indicate the possibility of an excursion, during 

the operational or decommissioning phase, a groundwater sampling program will be initiated.  The 

possibility of an excursion will be determined on the basis of one or more of the following conditions: 

1) If a cavity-directed hydraulic gradient is not maintained in the Wyodak aquifer or anomalous 

heads are observed in Overburden or Underburden aquifers during gasifier operation; 

2) If down-hole conductivity instrumentation in a trend well detects a change in conductivity greater 

than 80 umhos/cm over a 24-hour period; and,  

3) If water temperature increases by more than 1 degree C over a 24-hour period.   

 

If any of these conditions is met in one or more trend or excursion wells, groundwater samples will be 

collected from the closest two excursion wells in the same aquifer of the suspected excursion within two 

days following receipt of the in-situ detection.  The samples will be analyzed for the four upper control 

limit parameters: phenol, ammonia, conductivity and benzene.  

The process is discussed on pages 13.14-19 through 22 of the Statement of Basis, Wyodak Coal Aquifer 

Exemption.    

 Topic 3:  Long Term Contamination Potential 

Examples of Comments: 

“Historically, the UCG resulted in long-term aquifer contamination and Linc, specifically, has 

been unable to demonstrate successful decommissioning after operations cease, especially at the 

scale required for commercial operations.” 
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“Why not wait until the process in Australia is done?   Linc has a pilot project in Australia and 

should demonstrate successful aquifer cleanup and decommissioning.” 

“In your response to comments, please explain why the WQD believes that Linc's project 

proposal will be different than past UCG projects that have contaminated groundwater.” 

“If you believe Linc's project will not contaminate groundwater, please explain the justification 

for this opinion, especially given the experimental nature of Linc's project and findings of the ISP 

report related to Linc's and other companies' projects in Australia.”  

WDEQ Response to Comments:  Long Term Contamination Potential:   

Based on WDEQ’s evaluation of the technical provisions within the Linc license application, the WDEQ 

found the operational controls to be sufficient to protect the underground source of drinking water outside 

the proposed exempted area and restore groundwater after operations cease within the proposed exempted 

area in accordance with Water Quality Rules and Regulations.   Hydraulic containment of the project is 

discussed in the Statement of Basis, Section 13.14.7.2.3 and the Groundwater Monitoring Plan is 

discussed in Section 13.14.7.2.4.   Groundwater restoration of the project is found in Section 17.2 of the 

license application.   

Topic 4: Decommissioning of the Burn Cavity  

Examples of Comments: 

“While Linc claims that its project here in Wyoming will be successful because it plans to use a 

clean-up process modeled after the Rocky Mountain 1CRIP cavity decommissioning process, 

there is very little public information available about the Rocky Mountain 1 project. In your 

response to comments, please fully explain the following: 1)Decommissioning process used by 

Rocky Mountain 1 and why it was allegedly more successful than any other UCG test project, 

including Linc's Australia projects. 2) Please also explain the similarities and differences 

between Linc's proposed project here and the Rocky Mountain 1 project, including 

characteristics such as coal quality, depth, formation thickness, overburden and underburden 

thickness, availability of fresh water and saturation of the coal seam, and monitoring and 

regulatory requirements. 3) Please also explain whether the Rocky Mountain 1 process is similar 

or different to any of Linc's decommissioning processes for its projects in other parts of the 

world, including Australia.” 

WDEQ Response to Comments:  Decommissioning of the Burn Cavity:   

The specific questions concerning the decommissioning of the burn cavity are not addressed in the 

Statement of Basis, Wyodak Coal Aquifer Exemption that was submitted to the USEPA and are therefore 

outside of the purview of the aquifer exemption public hearing process.   Section 17.0 of the license 

application contains the Reclamation Plan. 
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Topic 5:  Mineral Commercial Designation of the Aquifer  

Examples of Comments: 

“The formation does not contain commercially producible minerals…..there are no commercially 

producible minerals in the aquifer which would allow an aquifer exemption.  

 “Linc hasn’t shown that commercial quantities of a mineral exist in the Wyodak aquifer.”   

WDEQ Response to Comments: Mineral Commercial Designation: 

The licensee has met the state and federal rules and regulations administered by WDEQ and EPA for a 

mineral commercial exemption of an aquifer and has submitted the necessary application materials 

provided in guidance by WDEQ and EPA (Ref: Guidance for Review and Approval of State UIC 

Programs and Revisions to Approved State Programs, GWPB Guidance 34).   

Topic 6:  Procedural Concerns about the Aquifer Exemption Action Under State and 

Federal Regulations 

Examples of Comments: 

“According to EPA’s regulations, EPA or delegated state cannot issue an aquifer exemption if 

the aquifer is currently being used as a drinking water source or has the potential to be used in 

the future as a drinking water source.”   

“The depth, location, yield, and existing groundwater quality do not prevent it from being a 

future drinking water source.”  

“The aquifer in question does not legally quality for exemption and granting such an exemption 

would violate the Safe Drinking Water Act (SDWA).”    

“Groundwater is a vital, limited resource in the Powder River Basin and removing protections is 

not in the public’s interest.”   

“The Fort Union is an important and commonly used regional water supply.” 

“the depth, location, yield and existing groundwater quality of the Wyodak aquifer do not prevent 

it from being a future drinking water source.” 

“It is our understanding that the WQD made its final decision on the aquifer exemption before 

any public process. To our knowledge, the WQD has not rescinded it August 29, 2013 letter to 

EPA with plans to issue a new letter reflecting a new or reaffirmed decision, after the public 

comment period.  The fact that the letter was mentioned in WQD’s public notice for the hearing 

implies that the letter is still in effect.” …….”In other words, WQD and EPA, is still violating the 

rules before today’s public hearing and before considering any data or views offered by members 

of the public during this public comment process.”    
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WDEQ Response to Comments:  Procedural Concerns about the Aquifer Exemption 

Action Under State and Federal Regulations 

A mineral commercial basis for groundwater reclassification and subsequent federal aquifer exemption is 

not a violation of the SDWA as stated above in 40 CFR §146.4.    

The notice of intent to issue the license and aquifer reclassification was published once a week for four 

consecutive weeks in the Gillette News Record newspaper, beginning on September 6, 2013.   The 

Administrator of the Land Quality Division, Wyoming Department of Environmental Quality accepted 

objections to the proposed operations for 30 days following the day of last publication.   A formal hearing 

was held before the Wyoming Environmental Quality Council on November 14 and 15, 2013.  As stated 

in the Findings of Fact, Conclusions of Law and Order before the Environmental Quality Council, State 

of Wyoming, docket No. 13-4804:  

No. 23.  All notice requirements have been met. 

No. 32. Linc Energy’s R&D license is complete.  The license application complies with all 

statutory and regulatory requirements.   

In addition to this public participation process, the WDEQ held a public hearing in Wright, WY on March 

26, 2014 in order to take additional public comments on the Statement of Basis, Wyodak Coal Aquifer 

Exemption.    

The Wyoming WDEQ cannot authorize an aquifer exemption. The aquifer exemption proposal in 

question is considered a non-substantial revision to the state’s program.  The authority for approval of 

non-substantial revisions is delegated to the US EPA Regional Administrator.  

Topic 7:  Protection of Public Water Supply (Town of Wright)  

 Examples of Comments: 

I run the Wright Water and Sewer District for the town of Wright. My concern is just because it’s 

in the Fort Union aquifer. Our wells are drilled at 3,000 feet.  Our first screens are at 1200 feet.  

You’re going to 1100 feet, according to what I can see on the thing……We’re only a hundred feet 

deep to getting our water.  So that’s one question I’d like answered from the EPA or the WDEQ 

or both of them.” 

WDEQ Response to Comments:  Protection of Public Water Supply (Town of Wright) 

If approved, the research and development project will be located over ten miles west of the Town of 

Wright’s wellfield in the NW1/4, Section 36, Township 44 North, Range 74 West.   The aquifer proposed 

for exemption is an 80 acre section of the Wyodak coal, which is one of the coal seams in the Tongue 

River member of the Fort Union formation.   The actual cavities to be gasified will cover less than an acre 

combined.   Based on WDEQ’s evaluation of the technical provisions within the Linc license application, 

the WDEQ found the operational controls will provide protection of the underground source of drinking 

water outside the exempted area and restore groundwater after operations cease inside the exempted area.    
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Topic 8:  Precedent for Future Development 

Examples of Comments: 

“Issuing Linc’s requested aquifer exemption sets a dangerous precedent for the state’s 

interpretation and implementation of the SDWA” 

WDEQ Response to Comment:  Precedent for Future Development 

The WDEQ interpretation and implementation of the groundwater reclassification and subsequent aquifer 

exemption request process is consistent with federal regulations under the Safe Drinking Water Act, 

federal guidance on aquifer exemptions, and state regulations.  While federal and state regulations afford 

protection for the non-exempted aquifer during and after mining, WDEQ regulations also require 

restoration of the exempted aquifer to its predischarge class of use suitability after mining ceases.  

Topic 9: General Informational Questions  

Examples of Comments: 

 “The aquifer itself, what is the impact area?” 

“What size of seam are they going into there?” 

“Are there test monitoring wells proposed?” 

“Baseline information, is that part of the project?” 

WDEQ Response to Comment: General Informational Questions 

If approved, the project will be located over ten miles west of the Town of Wright’s wellfield in the 

NW1/4, Section 36, Township 44 North, Range 74 West.   The aquifer proposed for exemption is an 80 

acre section of the Wyodak coal, which is one of the coal seams in the Tongue River member of the Fort 

Union formation.   The actual cavities to be gasified will cover less than an acre. 

The Wyodak coal seam is from 24 to 30 feet thick in the project area.  

A total of 20 trend wells and 17 excursion wells will be used to monitor groundwater in the vicinity of the 

gasifier. 

Background water quality was collected for a full suite of groundwater classification parameters.  

Topic 10:   Stratus Consulting Report 

Examples of Comments: 

There are a number of technical issues with respect to Linc’s calculations in the aquifer 

exemption application and correspondingly, WDEQ’s statement of basis. (e.g., hydraulic 

properties, rising water table, methods used to analyze pump tests, hydraulic communication 
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between aquifers, estimation of yield, water wells into Ft Union could span multiple aquifers 

(yield question)  

WDEQ Response to Comment: Stratus Consulting Report 

The WDEQ/WQD received the memorandum titled “Review of Linc Energy Wyoming’s Proposed 

Wyodak Coal Aquifer exemption” (Stratus report) during the public hearing held at the Town of Wright 

Wyoming from the Powder River Basin Resource Council (PRBRC).    

In the report, Stratus Consulting reviewed and commented on the geology and hydrogeology of the 

application.   Wyoming Statute § 33-41-102 states:  (viii) "Practice of geology before the public" means 

the performance of geological services or work including consultation, investigation, evaluation, 

planning, preparation of geologic reports and maps, the inspection of geological work and the responsible 

supervision of geological services or work, the performance of which is relevant to public welfare or the 

safeguard of life, health, property and the environment, unless exempt under this act. 

Wyoming Statute § 33-41-104 Prohibited Acts and Conduct states:(a) Unless duly licensed in accordance 

with the provisions of this act, no person in this state shall: (iii) Practice, continue to practice, offer or 

attempt to practice geology or any subdiscipline or part thereof before the public as defined by this act. 

The report by Stratus Consulting was not submitted by a licensed Wyoming Professional Geologist in 

accordance with state statutes.    

The WDEQ/LQD reviewed the Stratus report. Presented below are the comments on the Stratus report 

findings. The WDEQ/LQD review comments are grouped into four broad categories. 

 Category 1 – Incomplete review: WDEQ/LQD comments addressing the Stratus report 

questions that appear to have resulted from the incomplete review conducted by Stratus 

on the Linc R&D license application. 

 Category 2 – Reasonably Conservative Estimates: WDEQ/LQD comments that 

address and clarify the environmentally conservative approach taken by WDEQ in 

evaluating the proposed aquifer exemption. The general intent of the WDEQ approach is 

to protect the underground source of drinking water outside the proposed exempted area 

and restore groundwater after operations cease inside the proposed aquifer exemption 

area in accordance with WDEQ Rules and Regulations. 

 Category 3 – Gasifier Inward Hydraulic Gradient Control: WDEQ/LQD comments 

clarifying the proposed operational and restoration plan presented in the Linc R&D 

license application.  

 Category 4 – Clarification on the Proposed Aquifer Exemption: WDEQ/LQD 

comments clarifying the proposed aquifer exemption area and the criteria it is applied 

under. 
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Category 1: Incomplete review 

Page 1 of the Stratus report states “The Powder River Basin Resource Council (PRBRC) has requested 

that Stratus Consulting conduct a technical review of the aquifer exemption request, based on a review of 

the following sections of Linc’s UCG Research and Development (R&D) Permit Application (Linc, 

2013):  

 Section 13.14, Appendix D-12 – Statement of Basis, Wyodak Coal Aquifer Exemption 

 Section 13.7 – Geology 

 Section 13.8 – Hydrology 

In addition, we have reviewed aquifer exemption-related public comments and Linc’s responses to these 

comments. We have also cited selected literature, reports, and documents that are relevant to our 

comments.” 

The Stratus review report does not mention if they reviewed the other critical sections in Linc’s R&D 

license application. A complete review of the entire Linc R&D license application would have addressed 

several of the questions raised by the Stratus report. It appears that there are several critical sections that 

were not reviewed by Stratus including: 

 Section 14 - Mineral Extraction Plan 

 Section 15 – Research and Reporting 

 Section 16 – Determination of Upper Control Limits and  

 Section 17 – Reclamation Plan 

The review comments 1 through 9 are intended to serve as examples to note where the answer to a 

question that was raised by the Stratus report exists in Linc’s R&D license application. However, this is 

not a comprehensive list of questions that were raised in the Stratus report caused by the incomplete 

nature of the review conducted on the Linc R&D license application. 

Review Comment 1: Page 3 of the Stratus report under the heading ‘Summary of Key Findings’ states, 

“The proposed groundwater monitoring program is too limited [e.g., it does not consider contaminants 

such as polycyclic aromatic hydrocarbons (PAHs) and benzene, which are likely to be mobilized by the 

UCG process].” 

Please reference the below sections in the Linc R&D license application for details on the groundwater 

monitoring program. 

 Section 14.3.7.4 - Groundwater Contamination and Parameters Monitored  

 Section 14.4  - UCG hydrology 

 Section 14.5.2 - Groundwater Monitoring Plan – Excursion and Trend Wells 
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 Section 16 - Determination of Upper Control Limits  

 Section 17.2 - Reclamation Plan – Groundwater Restoration and 

 Section 17.8  - Bond Reclamation Procedures and Monitoring 

Review Comment 2: Page 3 of the Stratus report under the heading ‘Summary of Key Findings’ states, 

“Hydraulic communication between the Overburden, Wyodak, and Underburden aquifers exists under 

current conditions and may become more pronounced as the UCG process proceeds because of the 

effects of the operations on the local hydrogeologic system.” 

Please reference Section 13.8.2.4.2 on the existing groundwater flow system and Sections 13.8.2.5.1, 

13.8.2.5.2, 13.8.2.5.3 and Addendum 13.8-D for the leakage analysis between the different geologic units. 

Please reference Sections 14.3, 14.4, 14.5 and 14.6 for the hydraulic controls, monitoring and the 

operation plan to protect the underground source of drinking water outside the proposed exempted area. 

Please reference Section 17.2 on the groundwater restoration plan to restore groundwater after operations 

cease inside the proposed aquifer exemption area. 

Review Comment 3: Page 5 of the Stratus report under the heading ‘4 Geology of the Project Area and 

Relevance to UCG Operations’ states, “Available borehole logs provide additional information on the 

degree of heterogeneity within the Tongue River Member in the project area. The Wyodak is described as 

“24 to 30 feet thick and laterally continuous within the Project Area.” However, Linc also notes that 

“The exception is within the northeast portion [of] the Project Area where it [is] about 12 feet thick” 

(Linc, 2013, p. 13.14-4). Based on this existing characterization, the thickness of the Wyodak therefore 

varies by more than 100% over length scales of less than 1 mile.” 

Please reference Section 14 for the location of the proposed gasifier within the permit area. The proposed 

gasifier for the Linc R&D license project is not located in the northeast portion of the project. 

Review Comment 4: Page 12 of the Stratus report under the heading ‘5.4 Groundwater Classification 

Based on Current and Future Use’ states, “It is unclear how Linc has estimated the yield of the Wyodak 

Coal aquifer. The technical basis for this yield is not provided, nor does Linc provide the spatial area of 

the Wyodak over which they assume this yield applies.” 

Please reference Section 13.8.2.5.2 and Addendum 14-F for the yield estimate of the Wyodak Coal 

aquifer. 

Review Comment 5: Page 16 of the Stratus report under the heading ‘6.2.1 Excursion well distance’ 

states, “While considering experience and knowledge gained from other sites is good practice, 

monitoring plans and well configurations should be based on site-specific conditions, including the local 

hydrogeologic properties and site-specific operating conditions. It is difficult to assess whether the 600-

foot distance will be sufficient for this site, based solely on experience at different sites that likely had 

different hydrogeologic and operating conditions” 

Please reference Addendum 14-F Excursion and Trend Well Placement Evaluation in the Linc R&D 

license application for a description of the other site-specific conditions considered in addition to the 
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experience at different UCG sites. In addition to the excursion wells, please note that 20 trend wells will 

be used to monitor groundwater.  

Review Comment 6: Page 16 of the Stratus report under the heading ‘6.2.1 Excursion well distance’ 

states, “ Linc states that they conducted contaminant fate and transport analysis in the Wyodak, 

Overlying, and Underlying aquifers of chloride and benzene, to assist in determining the size of the 

exemption area (Linc, 2013, p. 13.14-16). For chloride, they report that a concentration of 25 mg/L 

chloride (emanating from a continuous 500 mg/L source) is estimated to travel 200 feet from its source in 

the Wyodak aquifer in 5.8 to 10.8 years; in 31.8 to 187 years in the Overburden aquifer, and 9.4 to 26.2 

years in the Underburden aquifer. These results would suggest that the aquifer exemption area will 

adequately encompass any area that would be contaminated if an excursion were to occur. However, Linc 

does not provide any information on their calculations, input parameters, nor the values for input 

parameters. This makes it difficult to assess the reported travel times for contaminants.” 

Please reference Addendum 14-F Excursion and Trend Well Placement Evaluation in the Linc R&D 

license application for a description on the contaminant fate and transport calculations, input parameters 

and the results. 

Review Comment 7: Page 16 of the Stratus report under the heading ‘6.2.2 Overburden and Underburden 

excursion wells’ states, “All of the wells that form the excursion well perimeter are screened in the 

Wyodak. The only excursion wells that are screened in the Overburden and Underburden aquifers are 

those located to the northwest of the oval. It is unclear why the Overburden and Underburden aquifer 

excursion wells are only placed in one area of the site.” 

Please note that a total of 20 trend wells and 17 excursion wells will be used to monitor groundwater. In 

addition to the overburden and underburden excursion wells, there are five overburden trend wells and six 

underburden trend wells within the excursion well perimeter. The overburden and underburden excursion 

wells are located downgradient from the proposed gasifier. 

Please reference Addendum 14-F Excursion and Trend Well Placement Evaluation in the Linc R&D 

license application. 

Review Comment 8: Page 19 of the Stratus report under the heading ‘6.3 Calculation of Area beyond the 

Excursion Wells to be Included in the Exemption Areas’ states, “As a result of this anisotropy, flow is 

unlikely to be radial in this setting. Instead, contaminants may preferentially flow in one direction, and/or 

follow narrow, fracture-controlled preferential pathways that could pass between excursion wells. Such 

pathways could allow contaminants to travel much faster and reach much greater distances before 

detection than would be otherwise predicted assuming homogeneous, isotropic, radial flow. Therefore, 

Linc’s calculations could significantly underestimate the distance a contaminant could travel beyond the 

excursion wells, prior to being detected at a well.” 

Please reference Section 13.7.4 on the existing groundwater flow regime. 

Please reference Section 13.8.2.5 on the aquifer properties and anisotrophy 

Please reference Addendum 14-F Excursion and Trend Well Placement Evaluation in the Linc R&D 

license application. 
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Review Comment 9: Page 10 of the Stratus report under the heading ‘5.2.1 Wyodak Hydraulic 

Properties’ states, “It does not appear that Linc’s analysis of the aquifer test considered the rising water 

levels in the Wyodak as these wells recover from CBM depletion. No mention is made of the rising water 

levels in the sections of the document that describe the pumping tests, although increasing water levels 

are evident in many observation wells in early monitoring times. For example, water levels in observation 

well OW-30 were increasing at a rate of approximately 2 ft/day from January 27, 2012 through January 

29, 2012, and then they began to decline, probably in response to pumping at TR44 that was initiated on 

January 27, 2012 (see Linc, 2013, Addendum 13.8-D1). Because analysis of the aquifer testing is based 

on water level changes in observation wells, ignoring the regional groundwater level rise during the 

pumping test could cause Linc to inaccurately estimate the transmissivity and hydraulic conductivity of 

the aquifer. This propagates into the aquifer exemption calculations because the estimated hydraulic   

conductivity is used to estimate both groundwater flow rates and the distance contaminants can be 

transported by the groundwater over a given time period.” 

Based on the WDEQ/LQD review of Addendum 13.8-D1, the Stratus report determination, “water levels 

in observation well OW-30 were increasing at a rate of approximately 2 ft/day from January 27, 2012 

through January 29, 2012” is not correct. It is not clear how the 2 feet per day recovery rate was 

calculated by Stratus. 

Category 2 – Reasonably Conservative Estimates 

Page 3 of the Stratus report under the heading ‘Summary of Key Findings’ states, “Significant 

heterogeneity is present in the Wyodak and surrounding geologic units. This heterogeneity has 

implications for calculations of groundwater travel times and the size of the aquifer exemption area. 

Heterogeneity between these units also has implications for hydraulic communication between aquifers, 

and for Linc’s ability to maintain hydraulic control of UCG operations.” 

Almost all aquifers will exhibit heterogeneity. Therefore, it is reasonable to consider the range of 

estimated aquifer properties and then apply the aquifer properties that would minimize the aquifer 

exemption area and maximize the protection of the underground source of drinking water outside the 

proposed exempted area. In other words, the general intent is to minimize the proposed aquifer exemption 

area while using the possible range of scientifically credible aquifer properties. 

Please reference Section 14, Section 15, Section 16 and Section 17 for the protective measures in place 

during the operation and restoration of the proposed UCG project. 

Review Comment 10: Page 10 of the Stratus report under the heading ‘5.2.1 Wyodak Hydraulic 

Properties’ states, “Literature studies of the Wyodak aquifer hydraulic properties indicate that the 

hydraulic conductivity values obtained from the site pumping test are lower than mean values obtained 

from other aquifer tests. A U.S. Geological Survey report (Bartos and Ogle, 2002) summarized three 

previous studies that evaluated the hydraulic conductivity of the coal bed aquifers in the PRB using 

results from hundreds of aquifer tests. All three studies found that the data were logarithmically 

distributed, with geometric means of 0.5 ft/day (Peacock, 1997); 0.8 ft/day (Martin et al., 1988), and 0.9 

ft/day (Rehm et al., 1980). Furthermore, Linc cites regional groundwater studies that indicate that the 

Anderson Coal aquifer (the coal aquifer is often referred to as the Wyodak-Anderson coal zone) has a 

hydraulic conductivity of 3 ft/day (Linc, Table 13.8-5). This information suggests that the hydraulic 
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conductivity of the Wyodak aquifer may be an order of magnitude higher than indicated by Linc’s 

analysis of a single pumping test in their proposed demonstration project area. An order of magnitude 

higher hydraulic conductivity would result in an order of magnitude faster travel time, which means that 

contaminants could potentially travel much farther than estimated by Linc in their transport analysis for 

the exemption area” 

 The references listed in the Stratus report summarize the hydraulic conductivities for coals that 

are typically less than 500 feet deep. The coal seam of interest for the proposed Linc R&D project 

is about 1,100 feet below land surface. 

 It is difficult to make a direct comparison of the different coal seams in the Powder River Basin 

because of the variations in nomenclature.  

 Even when compared against shallower coals, the hydraulic conductivity presented in the Linc 

Energy R&D license application is within the range of hydraulic conductivities reported for the 

shallower coal seams. 

 Given the differences in the depth of the coal seams and the availability of site-specific test, it is 

prudent to provide more weightage to the site-specific estimate of the hydraulic conductivity of 

the coal. 

 The arguments presented in the Stratus report are for the application of a higher hydraulic 

conductivity and faster travel times. Selecting a higher hydraulic conductivity from the range of 

estimates and applying this higher hydraulic conductivity to the aquifer exemption area 

estimation will result in an aquifer exemption area bigger than the proposed aquifer exemption 

area. This is contrary to the WDEQ’s environmentally conservative approach to minimize the 

aquifer exemption area. 

Review Comment 11: Page 14 of the Stratus report under the heading ‘6.1 Aquifer(s) included in the 

Exemption’ states, “Based on our review, the Overburden and possibly the Underburden aquifers should 

be included in the exemption.” 

Please note that including the overburden and underburden will increase the aquifer exemption area. In 

other words, this will remove the federal protection for the overburden and underburden units. 

Category 3 – Gasifier Inward Hydraulic Gradient Control 

Review Comment 12: Page 2 of the Stratus report under the heading ‘Summary of Key Findings’ states, 

“There are a number of technical issues with respect to the calculation of the aquifer exemption, 

including:  

 The aquifer exemption calculations contain inappropriate assumptions for key parameters, 

including the distance to excursion wells and the hydraulic gradient used to calculate flow 

velocities. 
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 The aquifer exemption calculations do not sufficiently consider uncertainty. Single values were 

used in aquifer exemption calculations, ignoring the range of parameter values that would be 

representative of this natural system.” 

Please reference Section 14.3 and 14.4 for the details on the proposed operational and monitoring 

controls. One of the key requirements of the proposed UCG process is to maintain an inward hydraulic 

gradient towards the gasifier. The gasifier will act as a groundwater sink during operations and 

restoration. Please note that the aquifer exemption calculations are carried out with an assumed absence of 

this inward hydraulic gradient towards the gasifier. 

Review Comment 13: Page 20 of the Stratus report under the heading ‘6.3.3 Calculation of the distance 

an excursion could travel from the time of detection until recovery operations begin’ states, “It is not 

clear why a gradient that was measured during a pumping test was used in a calculation to predict travel 

distances during the UCG demonstration project. A more appropriate approach would be to predict 

gradients that would exist during the UCG test and, during cavity flushing, use those gradients in the 

calculation to predict the distance an excursion might travel during the test.” 

Please reference Section 14.3 and 14.4 for the details on the proposed operational and monitoring 

controls. One of the key requirements of the proposed UCG process is to maintain an inward hydraulic 

gradient towards the gasifier. The gasifier will act as a groundwater sink during operations and 

restoration. Therefore, if the operations are conducted according to the proposed operation plan presented 

by Linc in the R&D license application, the hydraulic gradient will be towards the gasifier and not 

towards the excursion well ring boundary. 

Category 4 – Clarification on the Proposed Aquifer Exemption  

Review Comment 14: Page 2 of the Stratus report under the heading ‘Summary of Key Findings’ states, 

“Linc Energy is requesting an aquifer exemption that would allow them to contaminate groundwater in 

and around the Wyodak Coal aquifer, which is part of the Fort Union Formation. The Fort Union is an 

important and commonly used regional water supply aquifer in Wyoming. Linc alleges that the depth, 

location, low yield, and (or) the existing groundwater quality of the Wyodak aquifer preclude future use 

as a drinking water supply. We disagree.” 

Please note that Linc is applying for aquifer exemption under the criteria “Aquifer is not a source of 

drinking water and will not serve as a source of drinking water in the future because it is mineral, 

hydrocarbon, or geothermal energy producing, or can be demonstrated by a permit applicant as a part of a 

permit application for a class II or III operation to contain minerals or hydrocarbons that considering their 

quantity and location are expected to be commercially producible.”  The arguments presented by Stratus 

are not the criteria used in this Linc’s proposed aquifer exemption (Please review: Aquifer Exemption 

Summary Sheet, Don Fischer, WDEQ/WQD, August 28, 2013). 

Review Comment 15: Page 3 of the Stratus report under the heading ‘Summary of Key Findings’ states, 

“The aquifer exemption request is unclear about which aquifer is being proposed for exemption, and 

whether this includes the Wyodak aquifer only, or the Wyodak and Overburden aquifers.” 

The proposed aquifer exemption is only for the Wyodak aquifer that is within the proposed aquifer 

exemption boundary. 
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Danny Preston, Town Hall Councilman PO Box 70

Tex Adams 03 Wagensen Road

Karla Oksanen 205 Battle Cry Lane

Amber Wilson 262 Lincoln Street

Shannon Anderson 934 North Main Street

Jill Morrison 934 North Main Street

Jim Thompson PO Box 259

Peter Wold 1615 Brookview Drive

Marion Loomis Box 866

John Flocchini 7835 Highway 59

L.J. Turner 605 Turnercrest

Ray DeLuna 900 Werner Court, Suite 150

Pat Fuller PO Box 421

Mike Moore 320 A Moore Road

Bill Fortner PO Box 1013

Angie Jensen PO Box 1169

Mark Pepper Box 1750

John Deobald PO Box 314

Bernice Groves Box 408

Janet Eldridge,  High Plains Sentinel PO Box 457

Brian Deurloo PO Box 789

Wendy Lowe 643 East 3rd Street

Leroy Van Broggerman Box 570

Mary Melaragno Box 3948

Matt Stottlemyre 3927 Axel Ave

Travis Myers 113 Aster Lane

Stephanie Joyce Dept 3940 University of Wyoming

Denise Ebzery 2 North Main Street

John L. Deobald PO Box 314

Jon cossins PO Box 778

Pat Thompson 8053 Hwy 59

Roger Rasmussen PO Box 125

Charles Jeffery 209 Big Horn Street

Nick Van Wyhe 4512 Running W Drive #205

Brenda Schadweiler PO Box 3337

Brandi Beecher Harlow Box 70

Eric Barlow 1625 A Buffalo Cut Across Road

Ray DeLuna Trec  Inc. 900 Werner Ct. Suite 150

Dollie Iberlin 414 N. Burritt 

Robert Kayser 518 Cold Springs Road



Edith S. Cook 719 Bomar Drive

Bob Giurgevich 332-B North Jefferson Street

Al Carlson PO Box 16 

Jewell A. Reed 884 Steinle RD

Perry Cook 656 North Fork Road

Val Snyder 831 Badger Creek Road

Pamela E. Marks NO ADDRESS GIVEN

Robert W. Puls www.robertpulsenvironmentalconsulting.com

Lucky Lambdin 116 Upper Prairie Dog Rd

Charles and Marilyn Ham 2360 Road 217

Don Crecelius 258 S. Linden Ave.

Joanna V. Taylor 601 Hemlock Street

Fred K. Gray 798 North Burritt Ave

Bernadette Barlow 1625 Buffalo Cut Across Road

Ann Fuller PO Box 481

Tudor J. Marks 12 Sandstone Circle

Evelyn and Marvin Griffin PO Box 21 Pavillion
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Heidi L. Sturman Niobrara Conservation District  PO Box 659

Roger Rasmussen PO Box 125

Peter Wold 139 W. 2nd St. Ste 200

John Wold 139 W. 2nd St. Ste 200

Jill Morrison PRBRC 934 N. Main Street

Bob LeResche PRBRC 934 N. Main Street

Timothy M. Moore 320 A. Moore Road

Nancy Sorenson 7241 US Hwy 14-16

Ralph Kingan Box 77

Danny Preston, Town Hall Councilman Box 70

Tex Adams 03 Wagensen Road



Wright, WY 82732

Wright, WY 82732

Gillette, WY 82716

Gillette, WY 82716

Lander, WY 82520

Sheridan, WY 82801

Sheridan, WY 82801

Wright, WY 82732

Casper, WY 82604

Cheyenne, WY 82003

Gillette, WY 82718

Gillette, WY 82716

Casper, WY 82601

Wright, WY 82732

Gillette, WY 82718

Gillette, WY 82717

Wright, WY 82732

Glenrock, WY 82637

Wright, WY 82732

Wright, WY 82732

Wright, WY 82732

Glenrock, WY 82637

Casper, WY 82601

Story, WY 82842

Gillette, WY 82717

Gillette, WY 82717

Gillette, WY 82716

Laramie, WY 82070 

Sheridan, WY 82801

Wright, WY 82732

Wright, WY 82732

Gillette, WY 82718

Wright, WY 82732

Wright, WY 82732

Gillette, WY 82717

Gillette, WY 82717

Wright, WY 82732

Gillette, WY 82718

 Casper WY 82601

 Buffalo WY 82834

 Douglas WY 82633



 Cheyenne WY 82009

 Sheridan WY 82801

 Story WY 82842

 Douglas WY 82633

 Lander WY 82520

 Sheridan WY 82801

No physical address 

 Banner  WY 82832

 Cheyenne  WY 82009

  Sheridan WY 82801

 Buffalo WY 82834

 Buffalo WY 82834

 Gillette WY 82718

 Big Horn  WY 82420

 Sheridan  WY 82801

 Pavillion WY 82523

 Sheridan WY 82801

 Dayton WY 82836

 Lusk  WY 82225

 Wright WY 82732

 Casper WY 82601

 Casper WY 82601

 Sheridan WY 82801

 Sheridan  WY 82801

 Gillette WY 82718

 Arvada  WY 82831

 Wright WY 82732

 Wright WY 82732

 Gillette  WY 82716
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ATTACHMENT 9 



FILED 
BEFORE THE ENVIRONMENTAL QUALITY COUNCIL JAN O 

STATE OF WYOMING 9 2014 

IN RE LINC ENERGY OPERATIONS, Inc. 
TFN 5 5/128 

) 
) 
) 
) 
) 

Jim .Ruby, Executive Secretary 
Environmental Quality Council 

DOCKET NO. 13-4804 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW, 
AND ORDER. 

On the 14TH day ofNovember, 2013 at 9:00a.m. the above entitled matter came on for 

final hearing in Cheyenne, Wyoming. The Hearing Officer was Vice Chairman David Searle. 

Council members present in person were, Vice-Chairman David Searle, Councilmen Tim Flitner, 

Andy Schwartz, and Dr. David Bagley and Councilwoman Meghan Lally. Present via video 

conference was Chairman Tom Coverdale and Councilman Rich Fairservis. The hearing lasted 

two days. On the second day Councilman Flitner, Chairman Coverdale and Councilman 

Fairservis appeared by phone. 

Representing the Department of Environmental Quality was Jeremiah Williamson, Senior 

Asst. Attorney General. Representing Line Energy was Bruce Salzburg. Representing the 

Petitioners was Shannon Anderson. 

Present and testifying on behalf of the Department was Mark Rogaczewski, Program 

Manager, Land Quality Divison of DEQ; Muthu Kuchanur, Geology Supervisor Land Quality 

Division of DEQ and Don Fischer, North District Geological Supervisor, Groundwater Divison 

of DEQ. Present and testifying on behalf of Line Energy was Brian Deurloo, General Manager 

of Clean Energy Wyoming, and Tom Osborne, Principal Hydrologist for Hydro Solutons Inc .. 

Testifying on behalf of the Petitioners was Jill Morrison, Organizer for Powder River Basin 

Resource Council. The Petitioner also called as a witness Kevin Frederick, Administrator, Water 
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Quality Division ofDEQ. 

Prior to the final hearing in this matter the Council heard arguments as to whether the 

EQC had jurisdiction over the issue of an aquifer exemption. After consideration of the briefs 

filed and oral arguments of the parties the Council found that it did have jurisdiction over the 

aquifer exemption issue. 

The following Exhibits were offered and received. DEQ 1. LINC 1, 2, 3, 5, 6, 7, 8, 9, 

10, 11 , 12, 13 , 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, and 29. PRBRC 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11 , 12, 13, 14, 16, 17, 18, 19, 20, 21 , 23, 24, 25, 26, 27, 28, 29, 30, 31 , and 32 

The following Exhibit was offered but not received: PRBRC 15. 

PRBRC offered and then withdrew exhibit PRBRC 22. 

FINDINGS OF FACT 

1. Line Energy (Line) filed an application with the Land Quality Division of the Wyoming 

Department of Environmental Quality (DEQ) for an in situ mining license. 

2. Based upon the review of the initial application the DEQ required Line to first obtain a 

research and development license, pursuant to Wyo. Rev. Stat. Section 35-11-431 to demonstrate 

the feasibility of the process in Wyoming. 

3. Line then filed an application for a research and development license for in situ mining of 

the Wyodak formation through a gasification mining process. 

4. The DEQ and Line participated in 8 rounds of discussions regarding the technical aspects 

of the application 

5. The Department published their intent to issue a R&D license to mine to the Company 

for four consecutive weeks beginning on the 61
h day of September and ending on the 23rd day of 

September 2013. Contained within the notice was the notice of the Department's issuance of a 
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groundwater aquifer reclassification and a groundwater aquifer exemption. 

6. The public had 30 days to comment on the proposed R&D license and the aquifer 

reclassification and exemption. On the 21st day of October, 2013 the Powder River Basin 

Resource Council (PRBRC) filed objections and request for hearing to the Departments intention 

to issue the R&D license. 

7. The grounds for objection were: 

a. The coal seams of the Fort Union Formation are regional aquifers, providing 

critical water resource to landowners and local governments. 

b. The approval of Line' s request to reclassify and exempt this portion of the Fort 

Union Formation will set a dangerous precedent for future contamination from underground coal 

gasification and other industrial projects in the Powder River Basin, threatening the viability of 

this regional aquifer as a continued source of water 

8. The project is estimated to last from 90 to 120 days. LINC EXHIBIT 1 13.14-9 

9. The mining area is 80 acres in surface area located approximately 10 miles to the west of 

Wright, Wyoming. Wright is approximately 38 miles south of Gillette, Wyoming. 

10. The coal seam and aquifer are called the Wyodak formation and at the time of the R&D 

license application was classified a Class III aquifer. 

11. The Wyodak aquifer contains a seam of coal (hydrocarbon) that is approximately 30 feet 

thick and through the gasification process will be converted to a syngas that can then be 

processed into a variety offuels. LINC EXHIBIT 1 PAGE 13.14-9 

12. The aquifer at the location of the project produces 1 gallon per minute of water. 

13. There are two rings of monitoring wells that provide critical information regarding the 

test site. The first ring, consists of 20 project trend wells that are utilized to control the 
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hydrostatic pressures within the overburden, underburden and the aquifer surrounding the 

gasifier. The second ring consists of 17 excursion wells that will monitor the aquifer to 

determine whether any contaminates have migrated from the test site. LINC EXHIBIT 1 PAGE 

13.14-15 

14. There are not any domestic, commercial or industrial wells within the boundaries of the 

permit area. The closest wells are two shut in coalbed methane wells. These two wells are just 

on the outside ofthe permit boundaries. The next closest wells are two commercial oil wells that 

are approximately 1 mile from the permit boundary. There aren't any potable-use wells within 

three miles of the project boundary. LINC EXHIBIT 1 PAGE 13.14-5; and LINC EXHIBIT 

11; LINC EXHIBIT 14; and LINC EXHIBIT 15; and LINC EXHIBIT 16. 

15. The coal seam is bounded by an inter burden of sandstone, siltstone and shale with a 

thickness ranging from 104 feet to 332 feet. The overburden is comprised of shale and the 

overburden is from 24 to 30 feet in the vicinity of the project site. The underburden is comprised 

of shale and is approximately 10 feet thick in the area of the project site. LINC EXHIBIT 1 

PAGE 13.14-4 AND 13.14-5 AND 13.14-7; LINC EXHIBIT 22. 

16. If an excursion were to occur it is estimated that upon discovery the excursion could be 

reversed within one day. Based upon a contaminate fate and transport analysis of chloride and 

benzene any excursion of chloride would only be able to travel 200 feet from its source in the 

Wyodak aquifer in 5.8 to 10.8 years. In the overburden the same release would take 31.8 to 187 

years to travel 200 feet and in the underburden it would take 9.4 to 26.2 years. For benzene it 

would take 100,000 years in the Wyodak, 38.1 to 262 in the overburden and 10.9 to 31.2 in the 

underburden. LINC EXHIBIT 1 PAGE 13.14-16 

17. Line Energy has 14 years of experience operating a coal gasification project in Australia 
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without contamination of groundwater. 

18. Line Energy is a majority owner ofYerostigaz, a commercial UCG facility in Uzbekistan 

which has 50 years of experience using coal gasification . 

19. The license requires the aquifer to be restored to it' s pre-development quality. 

20. The process for clean up at the conclusion of the project is called Rocky Mountain 1 

CRIP Cavity Decommissioning process. This process has been shown to be successful in 

cleaning up a site similar to the proposed site. LINC EXHIBIT 19 and 20 

21. The target coal seam potentiometric surface has been lowered substantially from CBM 

development. The potentiometric levels within the coal seam are about 320 feet lower than the 

underburden aquifier and about 80 feet lower than the overlying overburden aquifier. LINC 

EXHIBIT 1 13.14-7 

CONCLUSIONS OF LAW 

22. The EQC has jurisdiction over the parties and the subject matter of this proceeding 

pursuant to W.S. 35-11 -112(a)(iv) and 406(k) and the Memorandum of Agreement between the 

State of Wyoming and the United States Environmental Protection Agency entered into in April 

1983. LINC EXHIBIT 3 

23. All notice requirements have been met. 

24. Line Energy' s application meets all statutory and regulatory requirements. DEQ 

EXHIBIT 1. 

25. None ofthe grounds enumerated in W.S. 35-11-406(k) exist to deny the issuance of Line 

Energy license TFN 5 51128. 

26. The aquifer in the license area is a hydrocarbon bearing aquifer that is currently classified 

as a Class III aquifer by DEQ. The aquifer meets the requirements for classification as a Class 
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V aquifer. 

27. The aquifer in the license area is not currently serving as a source for drinking water. 

28. The aquifer in the license area will not in the future serve as a source of drinking water 

because it is not economically feasible. 

29. The Petitioners bear the burden of proof to show that one of the statutory grounds 

enumerated in W .S. 3 5-11-406(k) exist to deny the issuance of Line Energy R&D license TFN 5 

4/191. 

30. The burden of proof is preponderance of the evidence. 

31. The Petitioner has failed to meet that burden. 

32. Line Energy's R&D license application is complete. The license application complies 

with all statutory and regulatory requirements. 

ORDER 

WHEREFORE, it is HEREBY ORDERED that the R&D license identified in TFN 5 

5/128 be issued by the DEQ to Line Energy Operations Inc. 

DATED this qfil day of January, 2014. 

6 

David Searle, Presiding Officer 
Environmental Quality Council 



CERTIFICATE OF SERVICE 

I, Tyffanne Rowan, certify that at Cheyenne, Wyoming, on the 101
h day of January, 2014, I 

served a copy ofthe foregoing FINDINGS OF FACT, CONCLUSIONS OF LAW, AND 
ORDER by electronic mail to the following: 

Jeremiah Williamson 
Asst. Attorney General 
jeremiah. williamson@wvo. gov 

Nancy Nuttbrock 
Land Quality Administrator 
nancy.nuttbrock@wyo.gov 

Shannon Anderson 
Powder River Basin Resource Council 
sanderson@powderriverbasin.org 

Bruce Salzburg 
Attorney for Line Energy Operations, Inc. 
BSalzburg@crowell.com 

Todd Parfitt 
Director, DEQ 
Todd.Parfitt@wyo.gov 

Tyffanne Rowan, Office Assistant 
Environmental Quality Council 
122 w. 251

\ Rm. 1714 
Herschler Bldg. 
Cheyenne, WY 82002 
Phone: 307-777-7170 
FAX: 307-777-6134 
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October 21, 2013 
 
Administrator of the Land Quality Division of 
the Department of Environmental Quality 
Herschler Building 
122 West 25th Street 
Cheyenne,WY 82002 

Thomas Coverdale  
Chairman, Environmental Quality Council  
122 W. 25th St.  
Herschler Bldg., Rm. 1714  
Cheyenne, WY 82002  
 

Todd Parfitt  
Director, Department of Environmental Quality  
122 West 25th St.  
Herschler Bldg., 4th Fl. West  
Cheyenne, WY 82002  
todd.parfitt@wyo.gov 
 

Nancy Nuttbrock  
Administrator, Land Quality Division  
Department of Environmental Quality 
122 West 25th St. 
Herschler Bldg., 3rd Fl. West 
Cheyenne, WY 82002 
nancy.nuttbrock@wyo.gov 
 

Douglas Minter 
U.S. EPA Region 8 
1595 Wynkoop St. 
Mail Code: 8P-W-UIC 
Denver, CO 80202-1129 
minter.douglas@epa.gov 

Linc Energy Operations, Inc.  
317 West Birch St.  
Glenrock, WY 82637 
 

 
Re: Sierra Club’s Opposition to Linc Energy’s request for an aquifer reclassification for 
experimental underground coal gasification project 
 

Sierra Club writes to strongly oppose Linc Energy’s (“Linc”) proposed research and 
development license for underground coal gasification and proposed aquifer reclassification and 
exemption.  This short-term experimental project is highly likely to contaminate a high quality 
aquifer.  Because the impacted aquifer is a source of drinking water or could be, the 
reclassification and exemption would violate the Safe Drinking Water Act (“SDWA”), EPA’s 
regulations implementing the SDWA, and corresponding state laws and regulations.  
 

The Sierra Club, founded in 1892, is the nation’s oldest and largest grassroots 
environmental organization. The Wyoming Chapter of the Sierra Club is a non-profit member-
supported, public interest organization that promotes conservation of the Wyoming natural 
environment by influencing public policy decisions— legislative, administrative, legal, and 
electoral. The Wyoming Sierra Club has more than 800 members in the state. Sierra Club’s 1.3 

mailto:todd.parfitt@wyo.gov
mailto:nancy.nuttbrock@wyo.gov
mailto:minter.douglas@epa.gov


million members nationwide are dedicated to the protection and preservation of the natural and 
human environment, including protecting public health. The Sierra Club’s most important 
current priority is to advance smart, clean energy solutions that address the critical problems of 
global warming and our nation’s dependence on fossil fuels. 
 

Linc proposes to carry out a high-risk experimental underground coal gasification project 
on a state section of land in Campbell County that overlies the Fort Union Formation.  The 
proposal is to convert coal to a syngas underground through chemical reactions that oxidize the 
coal, ignite it and convert it into a syngas that is transported to the surface through a production 
well.  Gasifying coal underground carries significant risk, including “excessive subsidence, 
groundwater influx, mixing of aquifers (or water bearing strata), and groundwater 
contamination.”1 Past attempts at underground gasification in the Powder River Basin 
contaminated groundwater and were considered failures. 2 
 

In order to receive an exemption under SDWA, an applicant must demonstrate that the 
aquifer is not currently a drinking water source and is not likely to be used as a drinking water 
source in the future. Under 40 C.F.R. § 146.4, aquifer exemptions are available if the aquifer:  
 

a) Does not currently serve as a source of drinking water, and  
b) It cannot now and will not in the future serve as a source of drinking water 
because:  

(1) It is mineral, hydrocarbon or geothermal energy producing, or can be 
demonstrated by a permit applicant as part of a permit application for a 
Class II or III operation to contain minerals or hydrocarbons that 
considering their quantity and location are expected to be commercially 
producible.  
(2) It is situated at a depth or location which makes recovery of water for 
drinking water purposes economically or technologically impractical;  
(3) It is so contaminated that it would be economically or technologically 
impractical to render that water fit for human consumption; or  
(4) It is located over a Class III well mining area subject to subsidence or 
catastrophic collapse. 

 
EPA instructs that aquifers or portions of aquifers can only be exempted when they have 

“no real potential to be used as drinking water sources.”3  
Linc does not qualify for an aquifer exemption because the Fort Union Formation is used 

by private landowners for domestic and livestock watering purposes, and it also provides 
significant water resources to municipalities and water districts.4  Linc’s extremely risky 
                                            
1 Gas Tech, Viability of Underground Coal Gasification in the “Deep Coals” of the Powder River 
Basin, Wyoming, June 2007, at 3. 
2 Id. at 8, 18-19; see also Linc Application at 14-6 to 14-7. 
3 45 Fed. Reg. 33,290, 33,328 (May 19, 1980); see also, Id. at 33,330 (an exempted aquifer is an 
aquifer or portion of an aquifer that would otherwise qualify as a USDW, but has no actual potential 
for providing drinking water). 
4 See Wyoming State Engineer’s Office, Background: Time Limited Water Haul Permits from the 
Fort Union Formation in Campbell County, April 9, 2008, available at http://tinyurl.com/longpcb 
(“The City of Gillette and all other water users in the vicinity of Gillette depend solely on ground 



proposal to ignite coal underground carries a significant risk of contaminating the Fort Union 
Formation. 

 
Moreover, the portion of the Fort Union Formation where Linc proposes its project has 

some of the best groundwater quality in the region and could, with reasonable foreseeability, be 
used as a future source of drinking or livestock water in the near future.  Although coal is present 
in the aquifer, the water quality is high and the coal is not commercially producible.  EPA’s 
regulations provide that the aquifer can be exempted only if “it cannot now and will not in the 
future serve as a source of drinking water because . . . [it] contain[s] minerals or hydrocarbons 
that considering their quantity and location are expected to be commercially producible.”5 In this 
case the minerals present in the aquifer do not prevent the aquifer from being a future source of 
drinking water. This is clear based on Linc’s own water sampling data which shows that the 
aquifer has good water quality, and in fact has a lower TDS concentration than many other 
portions of the Fort Union Formation that are currently used for drinking water purposes.  Since 
underground coal gasification is not commercially viable and the proposed project is a short-term 
demonstration project, Linc has not demonstrated that that the coal is “expected to be 
commercially producible.”  

 
High quality groundwater is a precious human resource in the state of Wyoming.  The 

state cannot afford to sacrifice high quality drinking water in the Fort Union Formation for the 
benefit of an ill-conceived 6-month demonstration project.   Sierra Club urges the Wyoming 
Department of Environmental Quality, the Wyoming Environmental Quality Council, and EPA 
to reject Linc’s request for an aquifer exemption.   Sierra Club requests notice of further 
developments on this project. 
 
Sincerely,  
 

 
Andrea Issod, Staff Attorney 
Sierra Club Environmental Law Program 
85 Second St, Second Floor 
San Francisco, CA 94105 
andrea.issod@sierraclub.org 
(415) 977-5544 
 

                                                                                                                                             
water for their water needs.”); See e.g., HKM Engineering, Northeast Wyoming River Basins Water 
Plan, Appendix E, available at http://waterplan.state.wy.us/plan/newy/techmemos/muniuse.html 
(showing that most municipalities and water districts in Campbell County use water from Fort 
Union wells). 
5 40 C.F.R. § 146.4(b)(1) (emphasis added). 
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BEFORE THE ENVIRONMENTAL QUALITY COUNCILT 
STATE OF WYOMING UL: 

Objections to Line Energy·s Proposed 
Research & Development License for 
Underground Coal Gasification and the 
Proposed Reclassification & Exemption of 
a Portion of the Fort Union Formation 

) 
) 
) 
) 
) 

Docket 

OBJECTIONS AND REQUEST FOR HEARING 

Pursuant to W.S. § 35-ll-406(k) and the Wyoming Department of Environmental 

Quality ("WDEQ") Rules of Practice and Procedure, Powder River Basin Resource Council 

("PRBRC" or "Resource Council") hereby files these objections and request for hearing related 

to Line Energy's ("Line") proposed research and development license for underground coal 

gasification and proposed aquifer reclassification and exemption. 

Specifically, and as discussed in detail below, the reclassification and exemption of the 

proposed aquifer would violate the Safe Drinking Water Act ("SDW A"), EPA's regulations 

implementing the SDW A, and corresponding state laws and regulations. 

In support of this protest, the Resource Council advises WDEQ and the EQC as follows: 

Name and Address of Protestant and Protestant's Counsel 

The name of Protestant is Powder River Basin Resource Council. The Resource 

Council's address is: 934 N. Main St., Sheridan, WY 82801. Legal counsel for Protestant is 

Shannon Anderson, Staff Attorney, Powder River Basin Resource Council, 934 N. Main St., 

Sheridan, WY 82801. 

The Action, Decision, Order or Permit upon Which a Hearing 
Is Requested and Objection is Made 

This request involves the proposed research and development license for Line to carryout 

underground coal gasification activities in Section 36, Township 44 North, Range 74 West in 
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Campbell County, Wyoming. Specifically, the objections involve the proposed reclassification 

and exemption of certain aquifers as part of the license application. 

Basis for Objections and Request for Hearing 

The coal seams of the Fort Union Formation are regional aquifers, providing critical 

water resources to landowners and local governments in our arid state. The geology and 

relatively good water quality make the Fort Union Formation a preferred source of groundwater 

for domestic and livestock purposes in the Powder River Basin. As explained by Dr. John 

Bredehoeft, a retired USGS scientist: 

The coal beds are not very porous; the porosity is thought to be 0.4 percent. However, the 
coal beds are reasonably permeable because of the fractures (cleats) within the coal. The 
coals often contain better quality water than the surrounding sand aquifers; in places the 
coal beds are the most permeable aquifers. For these reasons the coal beds are often the 
preferred aquifers for groundwater development. 

John Bredehoeft, Comments on Wyoming and Montana Final Environmental Impact Statement 

on the Development of Coal-Bed Methane, available at 

http://www. powderriverbasin.org/ assets/Uploads/files/final/ expertfeisjohnbredehoeft. pdf. 

As explained below, Line's proposed underground coal gasification project will 

irreversibly damage a portion of the Fort Union Formation and will contaminate this source of 

good quality water. The portion of the Fort Union Formation where Line proposes its project has 

some of the best groundwater quality in the region. Equally important, approval of Line's request 

to reclassify and exempt this portion of the Fort Union Formation will set a dangerous precedent 

for future contamination from underground coal gasification and other industrial projects in the 

Powder River Basin, threatening the viability of this regional aquifer as a continued source of 

water. 
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I. Overview of Line's Proposed Project and Aquifer Exemption Request 

Line proposes to carry out an experimental underground coal gasification project on a 

state section ofland in Campbell County. Underground coal gasification (or "UCG") converts 

coal to a syngas through chemical reactions underground. The process oxidizes the coal, igniting 

it and converting it into a syngas that is transported to the surface through a production well. 

Line plans to flare off all gas produced from the project. 

The underground coal gasification process is not without risk and past projects, both 

commercial and experimental, have resulted in the long-term contamination of aquifers. As 

explained in a report to the Wyoming Business Council, "The major concerns with the UCG 

process are excessive subsidence, groundwater influx, mixing of aquifers (or water bearing 

strata), and groundwater contamination." Gas Tech, Viability of Underground Coal Gasification 

in the "Deep Coals" of the Powder River Basin, Wyoming, June 2007, at 3, excerpts attached. Of 

particular note, the Hoe Creek I, II, and III projects carried out by the Department of Energy in 

the Powder River Basin, were considered failures and led to the contamination of groundwater. 

!d. at 8, 18-19; see also Line Application at 14-6 to 14-7. Line's project is likewise experimental 

and not without risk. Line admits that its process is not fully refined and that through the pilot 

project, Line plans to "refine techniques and procedures to establish hydraulic control" of the 

gasifier with the goals ofleaming how to maintain groundwater flow and pressures. !d. at 14-29. 

It is highly likely that Line's project will irreversibly damage the aquifer used for 

underground coal gasification. Line's permit application states that ungasified components such 

as "ash, char, fine grained sediment, and other mineralogy associated with coal deposits" will be 

present in the cavity after the gasifier is shut down. The presence of char indicates incomplete 

gasification or coal pyrolysis, which also implies the presence of condensable hydrocarbons (i.e, 
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coal tars). A recent Independent Scientific Panel report commissioned by the Queensland 

government found that "[t]he UCG process involves pyrolysis, combustion and gasification that 

will inherently produce contaminants such as benzene, toluene, ethylbenzene, xylenes 

(commonly referred to together as BTEX), various phenols, polycyclic aromatic hydrocarbons 

(PARs) and other toxic compounds." Queensland Independent Scientific Panel for Underground 

Coal Gasification, Report on Underground Coal Gas(fication Pilot Trials, June 2013, available 

at http://mines.industry.qld.gov.au/assets/legislation-pdf/isp-final-report-cs-review.pdf, attached; 

see also id. at 34 ("During cooling there is an inherently high probability of formation of 

potentially contaminating chemicals."). The lighter components are highly water soluble, with 

the heavier, higher-boiling-point components having lower solubility and higher viscosities. 

Multiple water flushes may not be enough to remove these heavier hydrocarbons and eliminate 

subsequent exposure of the cavity to groundwater contamination. 

In Australia, Line's project is likewise still experimental in nature. The ISP report states 

Both companies have demonstrated capability to commission and operate a gasifier. 
Neither company has yet demonstrated their proposed approach to decommissioning, i.e., 
the self-cleaning cavity, is effective. The ISP remains open to the possibility that the 
concept is feasible. However sufficient scientific/technical information, particularly 
relating to decommissioning, is not yet available to reach a final conclusion. Important 
work has been undertaken but more is yet to be done. 

!d. at Executive Summary; see also id. at 23 ("Line Energy manages a site that is clearly an 

experimental facility ... "). 

Here, Line's experimental project is particularly troubling because the company is 

proposing to carry out its underground coal gasification project in a major regional aquifer 

frequently used to supply water for homes, ranches, and municipalities. As part of its mining 

permit, Line must receive an aquifer exemption under the Safe Drinking Water Act's ("SDWA") 

Underground Injection Control ("UIC") Program. This aquifer exemption would permanently 
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exempt this portion of the Fort Union Formation from protection under the SDW A. According to 

the public notice published for this project: 

The groundwater to be affected in the production zone will be reclassified by the Water 
Quality Division of the Department of Environmental Quality, as Class V (Mineral 
Commercial) upon issuance of this license. This classification includes specified 
production zones for wellfield(s) included in the application. This classification process 
serves as the State's process to identify aquifers to be exempted under the federal 
underground injection control program. The aquifer exemption is being requested under 
the following criteria: 
a) It does not currently serve as a source of drinking water; and 
b) It is mineral, hydrocarbon or geothermal energy producing, or can be demonstrated by 
a permit applicant as part of a permit application for a Class II or III operation to contain 
minerals or hydrocarbons that considering their quantity and location are expected to be 
commercially producible. 

As explained below, Line's request for aquifer reclassification and exemption should be 

denied because the proposed aquifer is an underground source of drinking water and cannot 

legally be exempted from protection under the SDW A. Additionally, Line's proposal raises 

significant policy concerns about the possibility of future exemptions in the Fort Union 

Formation that must be resolved. 

II. Line's Proposed Aquifer Exemption Violates the SDW A 

Line's proposed aquifer exemption does not meet the requirements of the SDWA and its 

implementing regulations because (1) the Fort Union Formation is a regional source of drinking 

water and Line cannot demonstrate that contamination will not spread beyond the exemption 

area; and (2) the aquifer has good quality water and is therefore a future source of drinking water 

that should remain protected under the SDW A 

A. The Purpose and Basic Requirements of the SDW A 

The primary purpose of the SDWA and its implementing regulations is to protect 

underground sources of drinking water. 42 U.S.C. § 300h(b); H.R. Rep. No. 93-1185, 120 Cong. 

Rec. 6454,6480 (1974); Western Nebraska Resources Council v. EPA, 793 F.2d 194, 195-196 
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(8th Cir. 1986). The Act's requirements for protecting underground sources of drinking water are 

found in 42 USC § 300h. Specifically, the Act provides that drinking water programs have 

requirements that, at a minimum, assure that no underground sources of drinking water will be 

endangered by any underground injection./d. at 300h(b)(l), 3(C). 

In passing the SDWA, Congress recognized the balance between aquifer protection and 

energy production but ultimately came down in favor of groundwater protection. See, Phillips 

Petroleum Co. v. US Environmental Protection Agency, 803 F.2d at 560 (concluding that if a 

requirement on injecting activities is necessary to assure that underground sources of drinking 

water are not endangered, whether that requirement impedes mineral recovery is irrelevant 

because the "clear and overriding concern" of Congress in passing the Act was to assure the 

safety of "present and potential sources of drinking water"). 

B. The Requirements for Aquifer Exemptions Under the SDW A 

An aquifer exemption removes that aquifer, or a portion of it, from protection as an 

underground source of drinking water under the SDW A. In order to receive an exemption, an 

applicant must demonstrate that the aquifer is not currently a drinking water source and is not 

likely to be used as a drinking water source in the future. Under the regulations implementing the 

SDWA, aquifer exemptions are available ifthe aquifer: 

a) Does not currently serve as a source of drinking water, and 
b) It cannot now and will not in the future serve as a source of drinking water because: 
(1) It is mineral, hydrocarbon or geothermal energy producing, or can be demonstrated by 
a permit applicant as part of a permit application for a Class II or III operation to contain 
minerals or hydrocarbons that considering their quantity and location are expected to be 
commercially producible. 
(2) It is situated at a depth or location which makes recovery of water for drinking water 
purposes economically or technologically impractical; 
(3) it is so contaminated that it would be economically or technologically impractical to 
render that water fit for human consumption; or 
(4) it is located over a Class III well mining area subject to subsidence or catastrophic 
collapse. 
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40 C.F.R. § 146.4 (emphasis added). Stated another way by David Murry, a Senior Geologist and 

Project Manager with the Texas Commission on Environmental Quality: 

Until the quality of the ground water is restored and the exempt status is removed, water 
will not be used for drinking because of its mineral or geothermal character, its depth or 
location, or its pre-existing contamination renders it impractical for treatment to make it 
fit for drinking. 

David Murry, Class III In Situ Uranium Injection Wells and Aquifer Exemptions in Texas: 

Multiple Levels of Permitting Protection for USD W Protection, available at 

http:/ /www.gwpc.org/sites/default/files/event-sessions/Murry David. pdf. 

In other words, EPA's regulations make it clear that the agency intended that aquifers or 

portions of aquifers only be exempted when they have "no real potential to be used as drinking 

water sources." 45 Fed. Reg. 33,290, 33,328 (May 19, 1980); see also, !d. at 33,330 (an 

exempted aquifer is an aquifer or portion of an aquifer that would otherwise qualify as a USDW, 

but has no actual potential for providing drinking water). 

Aquifer exemptions must be approved by EPA because they are considered a formal 

revision to the state's program implementing the SDW A. Western Nebraska Resources Council, 

793 F.2d at 197 (citing 40 C.F.R. §§ 144.7(b)(3), 145.32). The congressional directive to EPA is 

clear: the policy priority is to protect groundwater aquifers that are current sources of drinking 

water or aquifers that are capable of being future sources of drinking water. 

C. Line's Application Does Not Meet the Requirements for Aquifer Exemption 

As discussed above, Line's proposed aquifer exemption is problematic because it is 

proposed in a widely used regional source of drinking water the Fort Union Formation. 

Because of the experimental nature of its proposed project, Line is not able to conclusively 
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demonstrate that contamination will not spread beyond the aquifer exemption area into portions 

of the Fort Union Formation that are currently used for drinking water purposes. 

Second, the portion of the aquifer that Line proposes to use for its project contains good 

quality water that could, with reasonable foreseeability, be used as a future source of drinking or 

livestock water in the near future. 

Finally, even if just considering Line's limited view of the requirements of aquifer 

exemptions, the company has not demonstrated it meets the requirements because it has not 

shown that this portion of the Fort Union Formation is capable of producing minerals in 

sufficient quantities and qualities to be commercial. 

1. Line's Project Will Not Prevent Contamination of Current Sources of Drinking 
Water Supply 

In the arid Powder River Basin, ranches, homes, and local governments obtain water 

from the ground. There is no local surface water supply available in sufficient quantities and 

qualities for drinking and livestock water. See Wyoming State Engineer's Office, Background: 

Time Limited Water Haul Permits from the Fort Union Formation in Campbell County, April 9, 

2008, available at http:/ /tinyurl.com/longpcb ("The City of Gillette and all other water users in 

the vicinity of Gillette depend solely on ground water for their water needs."). As identified in 

numerous geological and hydrological reports, in the Powder River Basin "[g]roundwater for 

domestic consumption is derived predominantly from the Wasatch and Fort Union aquifers." 

GasTech Report at 46~ Many of the Resource Council's landowner members across the Basin 

rely on the Fort Union Formation for drinking and livestock water. 

In addition to wide use by private landowners for domestic and livestock watering 

purposes, the Fort Union Formation also provides significant water resources to municipalities 

and water districts. See e.g., HKM Engineering, Northeast Wyoming River Basins Water Plan, 
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Appendix E, available at http://waterplan.state.wy.us/plan/newy/techmemos/muniuse.html 

(showing that most municipalities and water districts in Campbell County use water from Fort 

Union wells); see also Wyoming State Engineer's Office, Background: Time Limited Water 

Haul Permits from the Fort Union Formation in Campbell County, April9, 2008 (noting that the 

Fort Union Formation is "a drinking water resource for both the City of Gillette and numerous 

subdivisions in the Gillette area."). Some of these municipal wells are in relative close proximity 

to Line's project. 

The Fort Union Formation is also a water source with dwindling supply, making 

preservation of this source even more important. Because of population and industrial growth 

and ongoing drought, the Wyoming State Engineer's Office determined that "[u]se of a quality, 

declining ground water resource for use in construction, oil and gas activities, etc. is not in the 

public's water interest." !d. As a result, the agency limits the amounts and types of water permits 

that can be received from the formation. !d. 

As discussed above, there are serious questions that remain regarding Line's ability to 

contain contamination in the exempted area and therefore prevent contamination from spreading 

to other portions of the Fort Union Formation. As discussed by the Independent Scientific Panel 

commissioned by Queensland: 

... as the UCG process continues, the uncertainties in the site geology ensures that there 
will be variations and deviations in temperature, pressure, groundwater flow and gas and 
vapour [sic] movement into and out of the UCG cavity. As a result there is a risk of 
contaminants leaving the cavity and entering the surrounding strata and aquifers~ This has 
the potential to lead to underground water contamination or syngas egress towards the 
surface through the overburden via faults I fissures or high permeability regions. 

Report on Underground Coal Gasification Pilot Trials at 21. Line acknowledges this uncertainty 

inherent in its experimental project by saying that "[ o ]ne of the research and development 

objectives of the project is to refine techniques and procedures to establish hydraulic control of 
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not only the Gasifier 6 cavity but also of the pressures within the surrounding groundwater 

system." Line Application at 13.14-13. 

Additionally, the presence of mineral exploration and production wells in the vicinity of 

Line's project area represents risks for contamination to spread beyond the exempted aquifer. 

Old coalbed methane wells are present in the permit area. These wells are currently shut-in but 

not yet abandoned. The interaction between these wells and Line's project must be fully 

explored. This is especially important given the findings of the Independent Scientific Panel in 

Queensland. The Panel recognized that "The government needs to determine whether approved 

CSG [coal seam gas] activities will jeopardise [sic] the ability of the UCG pilots to demonstrate 

effective decommissioning." Report on Underground Coal Gasification Pilot Trials at 43. Since 

coalbed methane development reduces groundwater pressure, the Panel concluded that "any 

proposed UCG must include a risk strategy to control the groundwater pressure for safe 

operation." !d. There are also deep oil wells in the area that present unknown risks. According to 

the report prepared for the Wyoming Business Council, "Deeper oil and gas well bores will need 

to be avoided by a safe distance" because of potential conflicts. Moreover, operating uranium 

wells and old uranium exploration wells, many of which were not properly abandoned, are also 

present in the local area. All of these wells present potential pathways for contamination from 

Line's project to spread beyond the exempted aquifer. 

EPA's guidance documents make it clear that in evaluating whether the aquifer "does not 

currently serve as a source of drinking water ... [i]fthe exemption pertains to only a portion of 

an aquifer, a demonstration must be made that the waste will remain in the exempted portion." 

EPA, Guidancefor Review and Approval ofState Underground Injection Control (UJC) 

Programs and Revisions to Approved State Programs #34, Attachment 3 at 3, available at 
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http://www.epa.gov/ogwdw/uic/pdfs/guidance/guide-memo guidance-

risks and unknowns, Line has not definitively shown that contamination will remain in the 

exempted portion of the aquifer. 

Furthermore, even if the contamination is contained within the exempted portion of the 

aquifer, the aquifer should not be exempted because of the presence oflivestock watering wells 

in the area. As identified by Line, there are wells permitted for livestock watering purposes 

within the quarter mile buffer required to be evaluated by EPA. !d. at 2 ("the applicant should 

survey the proposed exempted area to identify any water supply wells which tap the proposed 

exempted aquifer. The area to be surveyed should cover the exempted zone and a buffer zone 

outside the exempted area. The buffer zone should extend a minimum of a 114 mile from the 

boundary of the exempted area.") While these wells may currently be shut-in, Line Application 

at 13.14-5, they are nevertheless wells with valid permits that can be used for livestock water 

supply. 

Both the presence of local water wells and the uncertainty of whether the contamination 

will remain in the exempted portion of the aquifer necessitate a denial of the aquifer exemption. 

2. Even if Not Currently Used for Drinking Water Purposes, the Aquifer Can in the 
Future Be Used as a Drinking Water Source 

The proposed aquifer exemption should also be denied because the aquifer can be used in 

the fl.lture as a source of drinking water. 

Line's own water testing data shows that this portion of the Fort Union Formation has 

good quality water that could be used as a water supply source. While some minor constituents 
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(iron, manganese, and TDS) 1 slightly exceed drinking water standards, overall "WDEQ can 

classify the water as Class I based on the technical practicability and economic reasonableness of 

treating ambient water quality to meet use suitability standards." Line Application at 13.14-6. 

Line claims that because there are commercial deposits of minerals (in this case coal) in 

the groundwater, it is rendered unsuitable as a future source of drinking water. However, coal 

does not impact water quality. While other minerals or hydrocarbons, such as oil or uranium, 

may render the aquifer so contaminated that it cannot be used, that is not the case with coaL Coal 

is more akin to sandstone or other types of rock that actually are the aquifer (because it is a 

permeable layer of water-bearing rock). 

As discussed above, EPA's regulations provide that the aquifer can be exempted only if 

"it cannot now and will not in the future serve as a source of drinking water because . .. [it] 

contain[ s] minerals or hydrocarbons that considering their quantity and location are expected to 

be commercially producible." 40 C.F.R. § 146.4(b)(l) (emphasis added). In this case the 

minerals present in the aquifer do not prevent the aquifer from being a future source of drinking 

water. That is clear based on Line's own water sampling data which shows that the aquifer has 

good water quality, and in fact has a lower TDS concentration than many other portions of the 

Fort Union Formation that are currently used for drinking water purposes. Additionally, the 

water is relatively shallow (1, 100 feet deep) and is both economically and technologically 

practicable to produce for drinking water purposes. 

1 All three of these constituents have only secondary standards from EPA. Secondary standards 
apply to substances in water that can cause offensive taste, odor, color, corrosion, foaming, or 
staining but have no direct effect on health. As Line acknowledges in its application, all three 
constituents are easily treated to come into compliance with the secondary drinking water 
standards. 
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As discussed above, the statutory intent of the SOW A is to protect sources of drinking 

water (both sources currently used and those that may be needed as future sources). The context 

and the purpose of the law inform the interpretation of EPA's regulations. In this case, words 

have meaning. EPA chose to use the conjunction "because" to provide that only aquifers that 

"cannot now and will not in the future serve as a source of drinking water" will qualify for 

exemption. Here, there is not the cause and effect needed to show that the presence of minerals 

renders the aquifer unsuitable for drinking water purposes. Instead, if anything, the presence of 

coal has helped to maintain the aquifer and hold drinking water quality water in reserve for 

future generations. While one could read the regulation the opposite way to conclude that an 

aquifer is not a future source of drinking water merely because minerals are present, that reading 

would frustrate the purpose of the SOW A and the implementing regulations. The purpose and 

intent of the SOW A is to protect aquifers that have the potential to be used for drinking water 

sources. It is clear that this portion of the Fort Union Formation (and the Fort Union Formation 

as a whole) can be used in the future for drinking water purposes. Therefore, the aquifer does not 

qualify for exemption under EPA's regulations.2 

3. Line Has Not Demonstrated Compliance with 40 C.F.R. § 146.4(b)(l) Criteria 

Irrespective of the water quality of the aquifer, Line has even failed to demonstrate 

compliance with the aquifer exemption criteria the company claims justify the exemption. Line 

claims that the aquifer should be exempted because "minerals or hydrocarbons ... are expected to 

be commercially producible." However, through this project, Line does not intend to 

2 This finding would also be consistent with EPA and Wyoming's decision to regulate microbial 
coal projects (also known as "methane farming") pursuant to the Underground Injection Control 
Program's Class V permit scheme as opposed to the Class II permit scheme that would have 
required an aquifer exemption. At that time, EPA, WOEQ, and the Oil and Gas Commission 
concluded that aquifer exemptions could not be obtained for the Fort Union Formation because 
of the presence of drinking water wells in the formation. 

Powder River Basin Resource Council Objections and Request for Hearing Page 13 



commercially produce any minerals or hydrocarbons. While the company estimates that 

"approximately one million standard cubic feet per day (MMscfd) of synthesis gas or 'syngas'" 

will be produced during the demonstration project, Line Application at 13.14-3, all syngas will 

be flared and not commercially sold. As further evidence of the trial, non-commercial, nature of 

this project, Line will not pay royalties on its state lease during the research and development 

project. See Wyoming Office of State Lands and Investments, Consideration of Royalty 

Valuation of Coal Extracted During Underground Coal Gasification (UCG) Production and 

Other Lease Terms for Line Energy, Dec. 6, 2012, at 2, available at http://slf

web.state.wy.us/osli/boardmatters/2012/1212/f-7.pdf. (The Board "authorize[ d) Royalty Free 

Disposition of the coal extracted during Line Energy's Wyoming Department of Environmental 

Quality (WDEQ) Research and Development (R&D) license demonstration project. Line Energy 

estimates that approximately 1000 tons of coal will be extracted during the demonstration; no 

product will be sold."). 

Furthermore, Line has not demonstrated that an amount of one MMscfd is production in 

commercial quantities. In fact, one of the main purposes of the research and development scale 

project is to evaluate the economic viability of the process in the Powder River Basin. 

The economic viability of underground coal gasification- by and of itself- has not been 

proven with any test projects, including Line's own projects in Australia. While the produced 

syngas may become commercially economic when it is used in a downstream application, such 

as converting it to liquids or using it for power generation, merely producing the syngas does not 
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appear to be economic. After over a decade of work in Australia, Line has still not demonstrated 

that the technology is economically viable at a commercial scale. 3 

D. An Aquifer Exemption in the Fort Union Formation Would Set a Dangerous 
Precedent 

Reclassification and exemption of this portion of the Fort Union Formation would set a 

dangerous precedent. In response to an inquiry from the Resource Council, Don Fischer, the 

DEQ North District Geologic Supervisor, stated "To the best of my knowledge, there are no 

aquifer exemptions for UIC Class I or III facilities in the Ft. Union Formation in Johnson or 

Campbell counties." Electronic correspondence from Don Fischer to Shannon Anderson, Oct. 

11,2013, attached. Therefore, Line's aquifer exemption would be the first of its kind in the Fort 

Union Formation. 

If Line is able to obtain an aquifer exemption in this case merely because of the presence 

of coal, the decision opens the door for future exemptions in other portions of the Fort Union 

Formation, which is a coal-bearing formation across the Powder River Basin. As identified by 

the report prepared for the Wyoming Business Council "307 billion tons of coal, or 74% of the 

coals deeper than 500 feet" in the Powder River Basin are viable sources of coal for UCG 

projects. GasTech report at 3. If Line is successful, the entire portion ofthe Fort Union 

Formation bearing those coals could be exempt from SDWA protection. 

Additionally, the proposed reclassification of the aquifer is even more problematic, as the 

reclassification is not dependent on a company meeting the requirements for an aquifer 

exemption. Reclassifying an aquifer that has drinking water quality water (Class I water) to 

"Mineral Commercial" quality water (Class V water) merely because the aquifer is "closely 

3 Even the gas-to-liquids plant at the Chinchilla site is still operating at a pilot scale. See 
http://www Jincenergy. com/underground coal gasification. php. 

Powder River Basin Resource Council Objections and Request for Hearing Page 15 



associated with commercial deposits of minerals," Line Application at 13.14-6, sets a 

particularly troubling precedent. Most aquifer formations in the Powder River Basin, and in fact 

across the state, have some "commercial deposits of minerals." The reclassification would set a 

bad precedent that other industries could use to their advantage to limit the protection and 

restoration of aquifers. For instance, under Line's rationale, WDEQ could reclassify all of the 

shallow coal seams of the Fort Union Formation that are surface mined or the deeper coal seams 

that produce coalbed methane. That would amount to almost the entire Fort Union Formation. 

The Fort Union Formation would be reclassified from an aquifer that is the major source of 

drinking water in the Powder River Basin to an aquifer that is merely used for mineral 

production. 

Request for Hearing 

The Council hereby requests that these objections be heard before the Environmental 

Quality Council. To the extent that these matters are beyond WDEQ or Environmental Quality 

Council authority (such as the granting of the aquifer exemption), the Council requests that 

WDEQ and the Environmental Quality Council forward these objections to the U.S. 

Environmental Protection Agency's Region 8 Office for their consideration. 

Dated this ~y of October, 2013. 

Powder River Basin Resource Council 
934 N. Main St. 
Sheridan, WY 82801 
(307) 672-5809 
sanderson@powderriverbasin.org 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on this I ~day of October, 2013, the foregoing 
OBJECTIONS AND REQUEST FOR HEARING was served on the following parties via U.S. 
Mail: 

Thomas Coverdale 
Chairman, Environmental Quality Council 
122 W. 25th St. 
Herschler Bldg., Rm. 1714 
Cheyenne, WY 82002 

Todd Parfitt 
Director, Department of Environmental Quality 
122 West 25th St. 
Herschler Bldg., 4th Fl. West 
Cheyenne, WY 82002 

Nancy Nuttbrock 
Administrator, Land Quality Division 
Department of Environmental Quality 
122 West 25th St. 
Herschler Bldg., 3rd Fl. West 
Cheyenne, WY 82002 

Line Energy Operations, Inc. 
317 West Birch St. 
Glenrock, WY 8263 7 

Shannon Anderson 
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