
 

 
    
 

May 26, 2020 
 
Submitted via Electronic Mail 
 
Kirsten Hillyer 
Frank Behan 
Richard Huggins 
U.S. Environmental Protection Agency 
Headquarters 1200 Pennsylvania Ave, NW  
Washington, DC 20460 
 
 
RE:  Great River Energy’s Alternative Liner Application Under 40 C.F.R. § 257.71(d)(1), 
for the Upstream Raise 91 Combustion Coal Residual Rule Surface Impoundment at Coal 
Creek Station. 
 

On behalf of Clean Up the River Environment (“CURE”), Dakota Resource Council, 
North Dakota Native Voice, and Sierra Club, we submit the attached technical report of Dr. 
Ranajit Sahu, Ph.D, QEP, which provides a preliminary evaluation of Great River Energy’s 
(“GRE’s”) November 30, 2020 Alternative Liner Application under 40 C.F.R. § 257.71(d)(1), 
for the Upstream Raise 91 Combustion Coal Residual Rule Surface Impoundment at Coal Creek 
Station in North Dakota (“Alternative Liner Application” or “Application”).1 
 

Under the Coal Combustion Residual (“CCR”) Rule, an owner or operator of an existing 
unlined surface impoundment must cease placing CCR material into the impoundment no later 
than April 11, 2021, and either retrofit or close the unit. 40 C.F.R. § 257.101(a). The owner of an 
unlined impoundment may continue to receive CCR material, however, provided they timely 

                                                            
1 Based on the information available through EPA’s Coal Combustion Residuals (“CCR”) Part B 
Implementation website and www.regulations.gov, we understand that EPA is still in the process 
of reviewing the completeness of GRE’s Alternative Liner Application, and that the agency will 
provide the public with a 20-day comment period before taking final action on whether the 
application is complete, 40 C.F.R. § 257.71(d)(1)(iii)(C). Because this is the first time that EPA 
will be reviewing utility filings under Part B of the revised CCR Rule, and due to the significant 
flaws in GRE’s Application, we are submitting these comments now to help inform EPA’s 
review. We look forward to the opportunity to submit additional, more comprehensive comments 
when EPA proposes action on GRE’s Application, or any subsequent demonstration under 40 
C.F.R. § 257.71(d)(1)(iv)-(v). 
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submit a complete alternative liner application and subsequent demonstration showing that 
“there is no reasonable probability that continued operation of the surface impoundment will 
result in adverse effects to human health or the environment.” 40 C.F.R. §§ 257.71(d), 
257.101(a)(3). As EPA made clear in revising the CCR Rule, “it is likely only a small fraction of 
non-composite lined surface impoundments currently in operation will be able to apply 
successfully for this demonstration.”2 Moreover, EPA may not approve any alternative liner 
application or demonstration unless the submission meets all of the requirements of 40 C.F.R. § 
257.71(d)(1).  
 

As the attached technical evaluation makes clear, GRE’s November 30, 2020 Alternative 
Liner Application is incomplete and fundamentally flawed, in several ways. First, the 
Application fails to include documentation sufficient to demonstrate that GRE’s groundwater 
monitoring network “meets all the requirements” of 40 C.F.R. § 257.91, and “is sufficient to 
ensure detection of any groundwater contamination resulting from the impoundment.” 40 C.F.R. 
§ 257.71(d)(1)(i)(B)(1). More specifically, Section 257.91(a)(1) requires each CCR unit owner 
or operator to install a groundwater monitoring system that “accurately represent[s] the quality of 
background groundwater that has not been affected by leakage from a CCR unit,” and to 
compare groundwater from downgradient wells to these background wells. Id. §§ 257.94, 
257.95. Moreover, the “monitoring program must include consistent sampling and analysis 
procedures that are designed to ensure monitoring results that provide an accurate representation 
of groundwater quality at the background and downgradient wells.” Id. § 257.93(a). These 
requirements are designed to detect spatial differences in groundwater contamination, including 
the flow rate, direction, and geographical extent of any contamination between upgradient and 
downgradient monitoring locations. 

 
Here, instead of comparing pollutant concentrations between appropriate background and 

downgradient monitoring wells, GRE’s Application improperly compares intra-well 
concentrations to conclude that the current liner meets the requirements of the CCR Rule. Intra-
well analyses are inconsistent with the CCR rule because they do not compare downgradient 
groundwater to “background.” An intra-well analysis compares each well to itself over time. 
While this kind of analysis can detect temporal trends—i.e., increasing or decreasing 
contamination at a single monitor—it says nothing about spatial patterns between and among 
wells. Because intra-well monitoring cannot accurately detect or measure groundwater flow 
paths or preferential contaminant migration pathways, GRE’s submission of intra-well 
monitoring to satisfy the CCR Rule’s monitoring program requirements and the Application is 
incomplete on its face. 40 C.F.R. § 257.71(d)(1)(i)(B)(1). 

 
In an alternative analysis, GRE’s Application does compare pollutant concentrations in 

upgradient and downgradient wells but inexplicably adds two new additional upgradient wells, 
which the Company did not include in any previous monitoring plan. See Sahu Report at 2-3. 
GRE does not provide any justification for its inconsistent use of additional upgradient wells; 
and as explained in the attached report, the new monitors serve only to skew the analysis to 
appear as though there is no statistical difference between the upgradient and downgradient 
wells. Id. at 5. In fact, without the two new upgradient wells, the inter-well comparison of GRE’s 

                                                            
2 85 Fed. Reg. 12,456, 12,459 (Mar. 3, 2020). 
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original CCR monitoring wells indicate that the downgradient wells have statistically significant 
increases in chlorides, total dissolved solids, and boron concentrations, likely as the result of a 
leaking liner. Id. at 5-7. As a result, GRE was required under the CCR Rule to begin 
assessment monitoring and implement corrective action procedures at the site, but has failed 
to do so. 40 C.F.R. §§ 257.71(d)(2)(ix), 257.95(a).3 GRE’s Application is incomplete 
because the Company is not in compliance with the monitoring and corrective action 
requirements of Section 257.71 and 257.95. 

 
Second, GRE’s Application fails to include “documentation of the design specifications 

for any engineered liner components, as well as all data and analyses the owner or operator of the 
CCR surface impoundment” sufficient to demonstrate that the liner “materials are suitable for 
use and that the construction of the liner is of good quality and in-line with proven and accepted 
engineering practices.” 40 C.F.R. § 257.71(d)(1)(i)(C). As Dr. Sahu explains, based on a review 
of GRE’s Application, it is clear that Coal Creek’s current liner is not as protective as the 
composite liner required under the CCR Rule. Sahu Report at 10. Moreover, GRE’s Application 
fails to adequately document the specifications for the CCR liner. Consequently, GRE’s liner 
cannot rationally be characterized as suitable for use or “in-line with proven and accepted 
engineering practices.” 40 C.F.R. § 257.71(d)(1)(i)(C).  

 
Third, GRE’s Application fails to include documentation sufficient to demonstrate that 

the Coal Creek CCR unit meets all the location restrictions of the CCR Rule. 40 C.F.R. § 
257.71(d)(1)(i)(B)(3). In particular, a portion of the Coal Creek CCR unit has a bottom 
separation of less than 5 feet from groundwater. Sahu Report at 10-11. The Application therefore 
fails, on its face, to demonstrate that CCR unit meets the does not meet the location restriction 
criteria for an unlined CCR unit under 40 C.F.R. § 257.60(a). 

 
For all of these reasons, EPA should reject as incomplete GRE’s Alternative Liner 

Application for Coal Creek Station, and GRE must either install a compliant liner or close the 
coal ash impoundment, as required under the CCR Rule, 40 C.F.R. § 257.101 et seq. Although 
the attached technical comments do not attempt to provide a detailed cost analysis, Dr. Sahu 
estimates, based on first-hand experience managing and designing similar projects, that it would 
cost $50 million to more than $100 million to retrofit the roughly 75-acre Coal Creek CCR unit 
with a CCR Rule-compliant composite liner. That does not account for the disposal or 
disposition of current CCR contents in the unit. Conversely, it would cost as little as $10 to 15 
million to close the CCR unit in place with an appropriate cap and groundwater treatment, in 
accordance with the requirements of the CCR rule, 40 C.F.R. § 257.102(d). 

 

                                                            
3 As a result of verified statistically significant increases in chloride concentrations at monitoring 
well MW-49, GRE conducted alternative source demonstrations purporting to demonstrate that 
the increased chloride concentrations are not the result of leakage from the Upstream Raise 91 
CCR unit. As Dr. Sahu explains, however, GRE’s alternative source demonstration improperly 
attributes the statistically significant increases in chloride concentrations to changes in 
groundwater concentration resulting from the 2015 closure of Coal Creek’s previous 
impoundment and the construction and expansion of the Drains Pond System. 
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As noted, we understand that EPA is still in the process of reviewing GRE’s Alternative 
Liner Application, and that the agency will provide the public with an opportunity to submit 
formal comments before taking final action. Due to the significant deficiencies in GRE’s 
Application, however, we are submitting these comments to help inform EPA’s completeness 
review. We look forward to the opportunity to submit additional, more comprehensive comments 
when EPA proposes action on GRE’s Application or any subsequent Alternative Liner 
Demonstration. 40 C.F.R. § 257(d)(1)(iv)-(v). 

 
 If we can provide any additional information, please do not hesitate to contact us. We 
look forward to working with EPA, North Dakota, and GRE in implementing Part B of the CCR 
Rule at Coal Creek Station.  
 
Sincerely,  
 
 
Wayde Schafer, Conservation Organizer  
Todd Leake, Chapter Chair 
Dacotah Chapter of Sierra Club 
wayde.schafer@sierraclub.org. 
toddleake17@gmail.com. 
 
Erik Hatlestad, Energy Democracy Program 
Director 
Duane Ninneman, Executive Director 
Clean Up the River Environment 
Erik@cureriver.org 
duane@cureriver.org  
 
Nicole Donaghy  
North Dakota Native Vote 
ndonaghy@ndnativevote.org 
 
Scott Skokos  
Dakota Resources Council 
scott@drcinfo.com 
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Technical Comments on the 

Alternate Liner Demonstration Application (ALD) for the CCR Surface Impoundment 

called “Upstream Raise 91” at the Coal Creek Power Plant, prepared by Golder and 

Associates pursuant to 40 CFR 257.71(d)(1), dated November 30, 2020. 

by 

Dr. Ranajit (Ron) Sahu, Consultant 

 

I. Summary 

On November 30, 2020, Great River Energy (GRE) submitted to EPA an Alternative Liner 

Demonstration (ALD) Application under the Combustion Coal Residuals (CCR) Rule, 40 C.F.R. 

§ 257.71(d)(1), for the Upstream coal ash surface impoundment at Coal Creek Station.1 I have 

reviewed the ALD and supporting analysis prepared by Golder and Associates and it is my opinion 

that the Application is inadequate and EPA should deny the application, for the following three 

reasons.  

• First, the technical analysis contained in the ALD, purporting to show that the current liner 

(consisting of a 40 mil thick HDPE placed over two feet of compacted soils in 19922) is 

not leaking, is flawed. Instead of comparing pollutant concentrations in the two upgradient 

wells against the three down gradient wells identified in GRE’s most-recent groundwater 

monitoring plan, the ALD improperly compares intra-well concentrations to conclude that 

the current liner is adequate. In an alternative analysis, the ALD does compare pollutant 

concentrations in upgradient and downgradient wells but, crucially, adds two additional 

upgradient wells, which serve to skew the upgradient/downgradient comparison to appear 

as though there is no statistical difference between upgradient and downgradient wells. No 

justification for the two additional upgradient wells is provided, and without them, the 

upgradient/downgradient comparisons would indicate that the current liner is likely leaking 

and therefore inadequate.  

• Second, the current liner consisting of 40-mil HDPE and roughly 2 feet of compacted soil 

is not as protective of the required composite liner. It is therefore improper to characterize 

the CCR unit as lined.  

• Third, a portion of the CCR unit has a bottom separation of less than 5 feet from 

groundwater as admitted in the ALD document. Therefore, this unlined CCR unit does not 

meet the location restriction criteria for a CCR unit. 

                                                            
1 Golder Associates, Inc., Application to Submit an Alternative Liner Demonstration for the Upstream Raise 91 CCR 

Surface Impoundment, Great River Energy – Coal Creek Station (Nov. 25, 2020) [hereinafter, “ALD”], available at 

https://ccr.greatriverenergy.com/wp-

content/uploads/2020%20Final%20GRE%20Alternative%20Liner%20Application%20Full%20Report.pdf. 
2 ALD at 24. 



2 
 

For all of these reasons, EPA should reject the Alternative Liner Demonstration Application for 

Coal Creek Station, and GRE must either install a compliance liner or close the coal ash 

impoundment, as required under the CCR Rule, 40 C.F.R. § 257.101 et seq.  

These technical comments do not attempt to provide a detailed cost analysis. Based on my 

experience managing and designing similar projects3 and my review of the relevant literature4, 

however, I estimate that, given the roughly 75-acre size of Upstream Raise 91, the cost of 

upgrading the CCR unit with a compliant composite liner – i.e., including removal of current 

wastes, preparing the subgrade, installing the composite liner layers – would be in the range of 

$50 million to more than $100 million, not accounting for disposal or disposition of current CCR 

contents in the unit. Conversely, it would cost as little as $10-15 million to close the CCR unit in 

place with an appropriate cap and groundwater treatment  in accordance with the requirements of 

the rule, 40 C.F.R. § 257.102(d).  

II. Analysis 

A. Upgradient and Downgradient Well Pollutant Concentration Comparisons 

The ALD states that as part of the CCR Rule, a monitoring network meeting the requirements of 

40 CFR 257.91 has been used to monitor the groundwater upgradient and downgradient of 

Upstream Raise 91.5 It references the groundwater monitoring system certification provided in 

Appendix B1 of the ALD. That certification, revised on March 8, 2019, states that Upstream Raise 

91 has two upgradient and three downgradient monitoring wells. These five monitoring wells, 

given their location and spacing, are likely inadequate to detect differences in contaminant 

concentrations in groundwater affected by the Upstream Raise 91 CCR. Setting aside the flawed 

justification for these five wells, the ALD and March 2019 certification identifies the following 

monitoring wells for Upstream Raise 91:6 

 

The figure below, taken from GRE’s March 2019 monitoring system certification,7 shows the five 

wells: the two upgradient wells are circled in red ovals, and the three downgradient wells are shown 

with red boxes. 

                                                            
3 See curriculum vitae of Dr. Ranajit Sahu, PhD, attached. 
4 See, e.g., Office of Resource Conservation and Recovery, US Environmental Protection Agency, Regulatory Impact 

Analysis For EPA’s Proposed RCRA Regulation Of Coal Combustion Residues (CCR) Generated by the Electric 

Utility Industry, Table ES-A, pp. ES-9 (Dec. 2014). 
5 ALD at 7. 
6 Compare ALD at 11, with ALD, App’x B1 at 5. 
7 ALD, App’x B1, Figure 1. 
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In its discussion of upgradient and downgradient wells submitted on November 30, 2020,8 the 

ALD states that there are not two but four upgradient wells along with the three downgradient 

wells noted above. See table9 and Figure10 that follow. 

 

 

                                                            
8 ALD at 10, 11. 
9 ALD, Table 4. 
10 ALD, Figure 6 (at p. 54 of pdf). 
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In the figure above, I have shown the two newly added upgradient wells, MW-DP3 and MW-16-

6 in green ovals. The other red ovals and boxed wells are identical to the 2019 groundwater 

monitoring plan locations discussed above. The ALD provides no justification for the addition of 

these two new wells as upgradient wells other than a conclusionary statement that “[A] review of 

recent groundwater levels indicated that there are four applicable upgradient wells….”11 The ALD 

proceeds to conduct an “intra-well” statistical analysis of the spatial differences in groundwater 

constituent concentrations. Intra-well analyses are highly suspect because they simply compare 

the groundwater concentrations in each monitoring well to itself over time, and provide no 

comparison, or information about spatial patterns, between or among monitoring wells. Although 

the ALD does discuss inter-well analyses generally, it does so for informational purposes only, 

does not actually conduct any inter-well analysis, and simply asserts that such analyses are not 

recommended for Coal Creek Station.12 

In any event, the effect of adding the two new “upgradient” wells is obvious. First, I excerpt the 

ALD’s summary of chloride concentrations in the chart below.13 

                                                            
11 ALD at 13. 
12 ALD at 22. 
13 ALD, Figure 26 (at p. 74 of pdf). 
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The figure above reflects the four upgradient and downgradient well chloride concentrations for 

Upstream Raise 91, from the various rounds of sampling. The two original upgradient wells had 

chloride concentrations of less than 30 mg/L while the three downgradient wells had 

concentrations between 60-70 mg/L, making them clearly and significantly higher than the 

upgradient concentrations. However, adding the two new “upgradient” wells, shown in the red box 

above, skews the comparison because one of the newly added “upgradient” wells (MW-16-6) has 

chloride concentrations that are between 40-60 mg/L, making it closer to and more comparable 

with the higher downgradient chloride concentrations than a true background well. Thus, adding 

in MW-16-6 makes it appear that, collectively, the upgradient wells and downgradient wells may 

have similar concentrations, i.e., the liner may not be leaking. In reality, GRE’s originally certified 

monitors make clear that the downgradient wells have statistically significant increases in pollutant 

concentrations, likely as the result of a leaking liner.  

 

As a result of verified statistically significant increases in chloride concentrations at monitoring 

well MW-49, GRE conducted alternative source demonstrations purporting to show that the 

increased chloride concentrations are not the result of leakage from the Upstream Raise 91 CCR 

unit.14 GRE relies on those alternative source demonstrations to conclude that no further action 

(i.e., assessment monitoring under the CCR Rule) is required. I have several concerns about GRE’s 

                                                            
14 ALD, App’x C-6 and C-7. 
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alternative source demonstrations. Specifically, those demonstrations inappropriately (and without 

any analysis or support) attribute the statistically significant increases in chloride concentrations 

solely to changes in groundwater concentration resulting from the 2015 closure of Coal Creek’s 

previous impoundment and the construction and expansion of the Drains Pond System. In all 

likelihood, the existing Upstream Raise 91 CCR unit is responsible for some of the increased 

chloride concentrations, and the unit should therefore be required to undertake assessment 

monitoring under the CCR Rule. 

This same pattern is observed for significant increases in the concentrations of additional 

pollutants. I use boron and total dissolved solids (TDS), as examples. The three tables below show 

the boron and TDS concentrations (shown in red boxes in each table) across roughly five years of 

sampling for each of Coal Creek’s three downgradient wells, MW-49,15 MW-51,16 and MW-91-

1.17  

 

 

                                                            
15 ALD, App’x C-1, Table 6 (at p. 953 of pdf). 
16 ALD, App’x C-1, Table 7 (at p. 954 of pdf). 
17 ALD, App’x C-1, Table 8 (at p. 955 of pdf). 
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Boron concentrations in the downgradient wells ranged from 4.2 to 5.6 mg/L in MW-49; from 2.8 

to 7.9 mg/L in MW-51; and from 2.7 to 3.3 mg/L in MW-91-1 (with one exception). Collectively, 

the boron concentrations from these downgradient wells ranged from 2.7 to 7.9 mg/L.  

Similarly TDS concentrations in the three downgradient wells ranged from 2560 to 2800 mg/L in 

MW-49; from 4280 to 6220 mg/L in MW-51; and from 2000 to 2400 mg/L in MW-91-1. 

Collectively, the downgradient TDS concentrations ranged from 2000 to 6220 mg/L. 

Next, I show the same data for the original two originally-certified upgradient wells, MW-7518 and 

MW-91-2,19 with the boron and TDS concentrations shown in green boxes in each table. For boron, 

the concentrations ranged from 0.17 to 0.26 mg/L in MW-75; and from 0.24 to 0.45 mg/L in MW-

91-2 (with one exception). The overall range, was generally from 0.17 to 0.45 mg/L.  

For TDS, the concentrations ranged from 811 to 900 mg/L in MW-75 (with one exception) and 

from 960 to 2200 mg/L in MW-91-2. Overall, they ranged from 811 to 2200 mg/L. 

Comparing the concentrations from the originally-certified upgradient wells with the range of 

concentrations from the downgradient wells, as explained above, it is clear that the downgradient 

concentrations are substantially greater than the upgradient concentrations. For boron, for 

example, the upgradient range was 0.17-0.45 mg/L as compared to a downgradient range of 2.7-

7.9 mg/L. For TDS the upgradient range was from 811 to 2200 mg/L as compared to a 

downgradient range of 2000 to 6200 mg/L. Based on these significant differences, it is my opinion 

that the Upstream Raise 91 CCR unit is likely leaking. 

                                                            
18 ALD, App’x C-1, Table 4 (at p. 951 of pdf). 
19 ALD, App’x C-1, Table 3 (at p. 950 of pdf). 
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Next, I show the same concentrations of boron and TDS, boxed in purple for the two new 

upgradient wells that were added in the ALD, namely MW-DP-320 and MW-16-6.21 For boron the 

range was 0.53 to 0.8 mg/L in MW-DP3; and from 3.9 to 5.76 mg/L in MW-16-6.  

For TDS, the range was from 2100 to 2400 mg/L for MW-DP3; and from 5370 to 6400 mg/L in 

MW-16-6. 

                                                            
20 ALD, App’x C-1, Table 2 (at p. 949 of pdf). 
21 ALD, App’x C-1, Table 5 (at p 952 of pdf). 
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By including the two new “upgradient” wells, the range of boron and TDS in the collective four 

upgradient wells becomes much greater. For boron, the upgradient range went from 0.17-0.45 

mg/L (two original wells) to 0.17-5.76 mg/L (collectively for the four wells). For TDS, similarly, 

the range went from 811-2200 mg/L (two original wells) to 811-6400 mg/L (collectively for the 

four wells).  

As a result, these expanded “upgradient” concentrations are now much closer to the downgradient 

concentrations: for boron 2.7-7.9 mg/L and for TDS 2000-6200 mg/L. Thus, the inclusion of the 

two new upgradient wells makes it appear that the liner is not leaking. 

It is my opinion that the ALD simply, and without justification, included the two new “upgradient” 

wells, contrary to its own groundwater monitoring certification, for the purpose of obfuscating the 

fact that the current liner is leaking and making it appear that it is not. 

Finally, I also reviewed the most recent annual groundwater report for 2020, dated January 2021—

i.e., created after the ALD submittal in November 2020—which notes that there are just two (and 

not four) upgradient wells for Upstream Raise 91, per the table below. Notably, in the most recent 

groundwater report, the new “upgradient” wells, MW-DP3 and MW-16-6, which the ALD relies 

upon, do not appear as upgradient wells at all. 
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This provides further support for the conclusion that the ALD included MW-DP3 and MW-16-6 

as upgradient wells to make it appear that the current liner is not leaking, which would be the clear 

conclusion had these two wells not been improperly included as “upgradient” wells. 

 

B. Liner Properties 

Portions of Table 822 from the ALD shows various properties of geomembrane materials, including 

the current 40-mil HDPE (first row) and the typical 60-mil HDPE liner used as part of composite 

liners (red-boxed row). As reflected below, the 60-mil HDPE liner is more protective than the 40-

mil HDPE liner, in almost every respect. 

 

Therefore, it is simply not correct to conclude that the current 40-mil HDPE liner (now almost 30 

years old) has the same protective properties as a new 60-mil HDPE liner. 

 

C. Distance to Groundwater 

The ALD states, “[m]ost of the Upstream Raise 91 footprint has a separation between the bottom 

of the composite liner and groundwater greater than 5 feet. A small area in the northwest corner of 

the facility indicates a minimum separation of approximately 3.5 feet.”23 Yet, the conclusion of 

the ALD glosses over this 3.5 foot separation and erroneously states that “the base of the liner 

system at Upstream Raise 91 is above the upper limits of the uppermost aquifer . . . .” This is 

                                                            
22 ALD at 28. 
23 ALD, App’x A-2 (Location Restrictions Demonstration at p. 83 of pdf). 
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factually incorrect. The figure below24 excerpted from the ALD shows in green shading the portion 

of Upstream Raise 91 where the groundwater separation is less than the required 5 feet. 

 

 

 

It is clear that portions of Upstream Raise 91’s non-compliant liner are less than 5 feet from 

groundwater, and therefore the CCR unit does not satisfy EPA’s CCR Rule location restrictions 

under 40 C.F.R. § 257.60. 

 

III. Conclusion  

GRE’s Alternative Liner Application for the Upstream Raise 91 CCR surface impoundment at 

Coal Creek Station is flawed, in numerous respects. First, instead of properly comparing 

downgradient pollutant concentrations against upgradient background wells, as required under the 

CCR Rule, the ALD compares intra-well monitoring concentrations to conclude that the current 

                                                            
24 ALD, App’x A-2, Figure 3 (at p. 93 of pdf). 
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liner is adequate. As a non-binding alternative, GRE compares upgradient and downgradient well 

concentrations. Based on my evaluation of the upgradient/downgradient monitoring wells used in 

this analysis, I conclude that the current liner is likely leaking and therefore inadequate. Second, 

the current liner consisting of 40-mil HDPE and roughly 2 feet of compacted soil is not as 

protective of the required composite liner. Finally, a portion of the CCR unit has a bottom 

separation of less than 5 feet from underlying groundwater, and therefore does not meet the 

location restriction criteria for a CCR unit. 
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