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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”).!

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

! 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)(ii1)(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)-(Vv).



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.””> 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)(1)(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. /d. §§ 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. /d. 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).



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. /d. 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).> 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)(1)(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)(1)(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)(1)(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 ef 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.



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.
toddleakel7@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



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

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.! | 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.

! 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.



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 projects® and my review of the relevant literature?,
however, | 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).

1. 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.° 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:°

e e e
. MW-75 7/M19/1989
Upgradient MW-91-2 11/6/2017
Upstream Raise 91 MW-49 5/20/1988
Downgradient MVVY-31 5/20/1988
MVY-91-1 11/6/2017

The figure below, taken from GRE’s March 2019 monitoring system certification,” 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).

SALD at 7.

6 Compare ALD at 11, with ALD, App’x Bl at 5.

" ALD, App’x B1, Figure 1.



In its discussion of upgradient and downgradient wells submitted on November 30, 2020,2 the
ALD states that there are not two but four upgradient wells along with the three downgradient
wells noted above. See table® and Figure!® that follow.

Table 4: Upstream Ralse 91 Monitoring Well Screened Lithologies

Location Well ID Geologic Unit(s) Screened In
MW-DP3 Fill, Coal, Fat Clay
MwW-91-2 Fat Clay, Coal
Upgradient
MW-75 Clayey Silt, Silty Sand
MW-16-6 Sandy Lean Clay, Coal, Lean Clay
MW-49 Sandy Gravelly Clay, Sandy Silt, Fat Clay (Shale)
Downgradient | MW-51 Silty and Gravelly Sand, Lean Clay
MW-91-1 Sand with Silt and Gravel, Fat Clay

8 ALD at 10, 11.
9 ALD, Table 4.
10 ALD, Figure 6 (at p. 54 of pdf).



In the figure above, | 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....”** 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.!2

In any event, the effect of adding the two new “upgradient” wells is obvious. First, | excerpt the
ALD’s summary of chloride concentrations in the chart below.™

LALD 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.!* 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.



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,> MW-51,%® and MW-91-
1.17

Table 6: Sample Results Summary Table - MW-40

MW-40
Baseling Period Additional Bassline Data Dataction Monitoring
[ units | 16-Sep-15 [ 4-Nov-15| 8-Mar-16 [ 15-Jun-16] 2-Aug-16] 31-0ct-16 [ 14-Feb-17] 2May-17[12Jun17|  6-Jun9 | B-Apr20  |16-0ct-17]11-Jun18]18-Jul-18] 16-Oct-18] 6-Jun-10 [15-0ct-19] 8-Apr-20

Water Elevation [nams| 18ea0 | 1esao [ teav.e | 18877 | 18ev6 | tsev. | 1887.6 | 18885 | 18Ba0 BBE1 | 18884 1887.7 | 18881 | 1887.9 | 18B7.5 | 18881 | 18BB@ | 188A4
Appendix Il Parameters
[Boron mgl | 540 520 | a8 a7s | am 517 404 | 447 | ass 5.2 50 = a3 42 46 4l
Calcium mgl | 207 201 207 196 190 187 207 100 207 195 200 = 180 200 200 210
Chioride mgl | 608 603 | 620 b7 1 625 543 651 614 | 502 623 68 — 72 70 7 60
Fluoride mgl | 018 019 | o018 018 | 018 018 020 | 018 | 018 022 | 0.6A | 014 | 015 | 049 | oo 0.16
o, Field su ] 650 | Goo 565 | 703 705 71 710 | 706 500 | 705 | 708 | 708 | 6ed | 7o 701
Sulate mgt | 1340 1280 | 710 | ta0o | wae0 | a0 [ 10 | eer 1260 1230|1300 — 1800 | ta00 | 100 | 1300

otal Dissolved Solds. mgll | 2700 2680 | 2650 | 7o60 | 2620 | 2600 | 2oih | 260 | 2650 2700 | 2800 = 7800 | 2600 | 2800 | 2700

X arameters

Antimony mg'L | <0.001U [<0.001 U] <0.001 U] <0001 U] < 0,001 U] <0.001 U] <0.001 U] <0.001 U] <0001 U] _<000200 <0000 0 - = = — =
Arsenic maL | 00037 | 0.0023 | 0.0028 | 00025 | 0.0025 [=0.008U7] 00027 | 0.0022 | 0.0023 | =000500 <0.00500 = = = = =
Barium mgL | 00252 | 0.0262 | 0.0266 | 00231 | D.0262 | 00258 | 00262 | 00264 | 0.0250 0.027 0024 F1 = = = = =
Beryliur mg/L_| <0.0005 U |< 0.0005 Uj< 0.001 U< 0.0005 U[< 0.0005 U < 0.0005 11| < 0.0005 U|< 0.0005 U|< 0.0005 U] _<0.0050 U~ < 000100 = = = = =
Cadmaum mg/L_| = 00005 U [<0.0005 U[< 0.0005 U< 0.0005 U[<0.0005 U] < 0.0005 U= 0.0005 U[< 0.0005 U[< 0.0005 U]__<0001010 <000100 = = = = =
Chromium mg/L_| <001U* [<0.0050U4<0010" <0002U[<0002U] <0.002U | <0.002U[<0.002U|<0002U] <00020U <0.0020U = = = — —
Coball mg/L | <0.002 U |<0.002 <0002 U[ =00020]<0.002U] <0.002U [ =0.0020 <0002 U <=00020] =00010U <0.0010U — = = = —
Fluoride mglL 18 0.19 18 038 | 018 0.18 02 0.1 0.18 0. 01 — = = — -

ead mg/L_| <0.0005 U [ 0.0005 U|< 00005 U< 0.0005 U< 0.0005 1| <0.002* |< 0.0005 U< 0.0005 U|< 0.0005 U] _<000100 <000100 = = = = =

v mglL V2] 022 ] 021 0 0z 026 | 022 [ 021 0. 02 = = = = =
Mercury mg/L_| < 0.0002 U [< 0.0002 U[< 0.000Z U< 0.0002 U[< 0.000Z U] < 0.000Z U < 0.0002 U< 0000 U[< 0.0002 U] _<0.000210 000020 - = = — -
Molybdanum mgl | 00102 [ <0.005"] <001" [<0025" | 0.0021 | <0002 | 00023 | 0.0024 | 0.0022 | =000200 0.0022 = = = — =
Radium 226 PCIL | <10 | <iU | =10 | <020 | <030 | 02U | 0201 | 03201 <020 00000200074 [00855 U+ 00857 — = = = =
Radum-Zz8 pCIL | <20 | <20 | <20 | <20 | =10 | <7U | <20 | <20 | <2U |03130: 0300] 030000206 | — = = = =
Radium-220 and 228 combine]_pCiL | _<2U | <2U | <20 | <20 | <10 | <20 | <20 | <20 | <20 | 0313020314 | 0304020270 | — = = — =

alarium malL | <0002U |<0002U <0002 U] <0002 U] <0,002 U] <0.002U [<0.01U[=001 U"|=00050U7 <0.0050 <0000 U = = = = —
Thallium mg/L | = 0.0005 U < 0.0005 Uf< 0.001 U {< 0.0005 Ul 0.0005 U < 0.0005 U[< 0.0005 U< 0.0005 UJ< 0.0005 U__<0.0010 <00010 UFT = = = = —
Table 7: Sample Results Summary Table - MW-51

MW-51
Basalina Pariod Additional Baseline Data Datection Monitoring
[ units | 16-5¢p-15 | 4-Nov-15 | 8-Mar-16 [ 15-Jun-16] 2-Aug-16 [ 31-Dct-16 [ 14-Feb-17] 2May-17 [12Jun-17]  8dun-19 | @-Apr20 | 16-Det-17]11-Jun-18] 16-Oct-18] 6-Jun-19 | 15-0ct-19] 8-Apr-20
Wster Elevation |nams| tesoz | te7es | te7ea | 1ee00 | te7e7 | 1e7aa | 16789 | 1ee15 | 18e0@ 18793 | 18814 1879.3 | 18793 | 16788 | 1679.3 | 18e4.1 | 1BB14
dix Il Parameters

oron mgl | 370 3.35 3.02 3.62 284 351 5.05 326 310 = 3.5 31 28 30 70 54
Calcum mglL 3N 301 7% 300 775 268 360 710 215 - 240 | 220 | 220 | 2780 320 270
Chiaride mglL 70 7.8 729 762 7T 738 145 457 308 — 40 51 60 &7 0 54 H
Fluoride mgl | 034 0.37 0.35 0.36 0.34 038 05 036 0.36 — 03 | 028H | 020 | 030 | 043 | o028
o Field su 6.02 .68 7.05 6.05 6.08 7.06 731 71 7.04 — 6.08 7.00 726 | 708 | 601 65.00
Sulfate moll | 3380 3020 3730 3120 3280 3150 4430 7130 7430 — 2770|3300 | 3000 | 3100 | 3600 | 7600
Tols! Dissolved Solids mgll 5430 5470 5360 5060 5060 5230 6220 4500 4280 — 4530 | 500 | 5300 | 5o00 | Geoo | dmoo ]
Appendix IV
Antimany mg/L | <0001 U | =0.001 U [ <0001U ] <0001 U] <00010 ] <0001 U <0001 U] <0.001 U] <0001U] <0.00200 <0.0020U — — -
Arsenic ma/ 0002 | <000ZU| 0.0021 | <00020 | <0.0020 [<0.005 U <0002 U <0002 U [ =0002U] =0.00600 =0.0050U = = = =
Barium mglL | 0.031Z | 00287 | 0.0220 | 00215 | 0.0247 | 0.0247 | D0.0281 | 0.0166 | 0.01 0023 0018 = — — =
Berylium mg/L_| <0.0005U | <0.0005 U| <0.001" | < 0.0005 U|< 0,005 U| < 0.0005 U< 0.0005 U| < 0.0005 U|< 0.0005 U| < 0.0050 U~ <0.00100 = = = =
Cadmium mg/L_| <0.0005 U | < 0.0005 U| < 0.0005 U[ < 0.0005 U| < 0.0005 U| < 0.0005 U| < 0.0005 U] < 0.0005 U|< 0.0005 U|__<0.00100 <0.0010 U = — — =
Chromium mglL | <0.01 U [<0.0050 <0.01U*| <0002 U | <0.002U | 0.0021 |<0.0020 | <0.002U [<0002U| <0.00200 <0.0020 U = = = -
Cobelt mg/L_| <0002U | <0002U | <0.002U | <0002 U | <0.0020 | <00020 [ <0.0020 | <0.002U [ <0002U| <0.00100 <0.0010U = — =
Fiuoride g/ 034 T 035 0. [ 038 3 036 X 0.3 02 = = =
Lead mg/L | <0.0005U | <0.0005 U] 0.0008_| < 0.0005 U|<0,0005 U|<0.002 U *|< 0.0005 U] < 0.0005 U|< 0.0005 U] _<0.00100 <0.00100 — — — -
Dithium ma/ 057 [ <0800 [0s0U@[ 0. (e} 51 Uan__[=0500U@| 03 047 04 = = =
Mercury ma/L_| <0.0002 U < 0.0002 U] < 0.0002 U[ < 0.0002 U| < 0,002 U| < 0.0002 U|< 0.0002 U] < 0.0002 U[=0.0002 U] _<0.00020 <0.0002U = — = -
Niolyboanum mglL | 00060 | 0006 |<0.01U*[<00250° 0.0057 | 0.0066 | O.00BT | 0.0041 | 00045 0.0081 0.0032 = — — =
Radium-226 pCIL | _<iu iU <1U | <020 |02:01 | <020 | 03:0.0 | <020 | <0.2U |0.0805 Uz 0.0794/0.000811 U=0.0650 _— = -
Radium-228 pCIL | _<2u =2u <2U | <zu | <iu | =2u <20 | <2u | <20 | 0020:0204 | D4I0U=0318 | — — -
Radium-226 and 228 combine] _pCiL | <20 =2u <20 | <20 | <iu | <au <20 | <20 | <20 | 0700:0276 | 040z U0:0325 | — — =
Selenium mglL | 0.0106 | 00187 | 0.0%60 | 00151 | 00166 | 00124 | 0017 | 0018 | om0 0015 0012 = — — =
Thallium mg/L_| <0.0005U | < 0.0005 U] < 0,001~ | < 0,0005 U< 0,0005 U] < 0.0005 U| < 0.0005 U] < 0.0005 U|< 0.0005 U _<0.00100 <0.00100 - — - —

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).
1" ALD, App’x C-1, Table 8 (at p. 955 of pdf).



Table 8: Sampie Results Summary Table - MW-51-1

w811

Baseline Period Additional Baseiine Data Detection Moniioring
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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, | show the same data for the original two originally-certified upgradient wells, MW-75* and
MW-91-2,° 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).



Table 4: Sample Results Summary Table - MW-T5

MW-75
Baseline Period Additional Baseline Data Detection Monitoring
[ Units | 16-Sep-15 | 5-Nov-15 | 8-Mar-16 | 15-Jun-16] 2-Aug-16 | 31-0ct-16 [ 12 Feb-17] 2May-17 [13-Jun17|  6Jun19 |  7T-Apr20 | 16-Oct-17]6-Jun-18] 16-Oct-18] 6-Jun-19 [ 14-0ct-19] 7-Apr-20
[\Water Elevation [nams] 19165 | 10160 | 10148 [ 10140 | 10148 | 10150 | 10141 | 1ot62 | 19158 10127 | 10152 10140 | 19132 | 10130 | 10127 | 10140 | 10152
|\ Appendix lil Parameters
IBur\:r\ mgiL 026 021 0.21 0.17 023 021 0.18 0.20 0.18 — — 023 | 02z | oz 020 020 0.20
Calcum mgll E] 50 [E] ¥ 58 1 50 EE] EES = = EX] X - EX] T3 7
Chioride mail 22 19 10 15 12 15 13 15 18 — = 11| <300 <30U | <300 | 11| <3ou
Fluaride mgiL 045 045 040 052 048 048 055 048 047 050 |<050U] 045 056 046 045
pH. Field su 708 7.03 Eiz 204 207 B.10 B8 516 EXE 507_| 810 | 823 512 522 a1
Sulfate mall 801 590 796 607 T3z 728 731 708 751 — — 56.5 73 75 7 71 73
oial Dissclved Soid: mail 241 857 820 23 340 811 831 B11 270 = = 530 | a0 900 £10 FEN] BA0
|Appendix IV Parameters
[Antimany mgll | <0001U | <0007U | 00010 <0001 U] <0001 U] <00010 [<00010] <0001U[<00010] <000200 <00020U " — — — — — —
[Arsenic mgil_|<0.0026U " <0.0020 | 00020 | <0.002 U | <0.002 U [<0.005 0 | <0.0020 | <0.0020 | <0.0020 | <0.00500 < 0.0050 U = = = = = =
Barium mgi 0.0478 0371 _| 00360 0340 | 00363 | 00358 | 0.0338 | 0031z 0365 0035 0035 =
Baryllum mgiL_| <0.0005 U | <0.0005 U|< 0.001 U *| = 0.0005 U[< 0.0005 U] < 0.0005 U [< 0.0005 U| < 0.0005 U| < 0.0005 0] < 0.00500 " <0.00100 =
Cadmium mg/L_| <0.0005 U | <0.0005 U< 0.0005U]< [<0.0005U[ 0.0008 |<0.0005 U] = 0.0005 U| < 0.0005 <0.0010U <0.00100 —
[Chromiurm mgll | <001" | <0005 | <001* |=C [ < 0.0020 U| < 0.0020 U | < 0.0020 U] = 0.0020 U| < 0.0020 <0.0020 U <0.00200 = =
[Cobalt mg/L | =0.0020 U | <0.0020 U| < 0.0020 U] < [<0.0020 U[ < 0.0020 U [< 0.0020 U| = 0.0020 U < 0.0020 =0.0010U <0.00100 =
Fluaride ma 045 0.4 4 48 0.4 0.55 0.4 0.47 56 045 =
Lead mal T.001Z | = 0005 U7[<0.0005 0 <0.0005 U <0.00Z " |<0.0005 U] = 0.0005 U] <0.0006 U] <0.00100 <0.00100 =
Lithium mgll | =010U | <0100 | <0.10U <0100 | <0100 | <0100 | <010U | <0100 0.085 0.077 =
Mercury mglL_| <0.0002 U | = 00002 U|=0.00020 < 0.0002 U| = 0.0002 U |=0.0002 U/ = 0.0002 U] < 0.0002 U] __=0.0002 U <0.0002U —
] mgl 00031 | =0005° | =001~ <0002U | <0002 | <0002U [ <0002U | <0002U] <00020 < 00020 =
Fadium-12ﬁ pCil =10 <1U <iuU <020 | <020 | 03:01] 02:01 | 03201 [-D02330:0104| 01100 +00058] —
|Radium-zz8 oCil <70 <ZU <7U 34:30 | <2U <20 <ZU <70 |02310:0253 ] 01450=0246 | —
|Radium 226 and -228 combined _pCil =20 <70 <70 34:30 | <30 <20 <20 <70 | 020BU:0274 | 0264 U=0264 |  —
Selenium mgll | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <001* | =001 | <0.0057 | <000500 < 000500 =
[Thalium mg/L_| =0.0005 U | <0.0005 U] =0.001" |=0.0005 U< 0.00050] 0.0007 |<0.0005U|=0.0005 U[<0.0005 0] _<0.00100 <0.00100 = — - — = =
Table 3: Sample Resuits Summary Table - MW-91-2
MW-91-2
Baseline Period Additional Baseline Data Detection Monitaring
| nits | 18-Jan-18 | 14Feb-10 [23-Apr-18] 17-May-18] 12Jun-18 | 16-Jul-18 | 13-Aug-18 | 13-Sep-16 | 16-Oct-1B GJun-18 | 13-Sep-19 | TApr20 | 6-Jun-19] 13-Sep-18 [ 14-Dct-18] T-Apr-20
| Waster Blevation |nawsc| 1o213 | s | ieara | vois | vezeo | vozms [ ez | tema | 1em0 62 | 1em7 | 1ems 10262 | 19237 | 19260 | 10225
[Appendix I Parameters
Horan mal | 041 2] 041 025 021 037 037 GE} 038 = - g 038 035 | oz
Calcum mgl | 280 284 761 E] 280 350 350 250 50 - - 720 i) 240 160
[Crioride mgl | 145 8 65 6 i 6 i i 1 = = 75 5 8 T
Fiuoride mgl | <0900 | <0100 [ <0900 [ <0100 | <0500 <000 <000 <0100 <000 = = 028 | <0000 [ <000 O
o, Freld Bu. [ 3] 543 605 [AE] [AE] [ 18 521 = = 500 BT 55| 6%
izt mol T T Y e T T T T Tin T o P
Tole Disscived Soids mal_| 1900 1890 1610 1850 2000 2000 1000 ] 1300 = — = Z200_| 2000 | 1700 | 1m0
[Appendix IV Parameters
[Antimen L [ =00y <0000 U] <00@0U | <0000 | <0000 | <000200 | <0000 EE] <000Z00 | <0000~ =
o — [SO00Z0 0| <000500 | <0.00500 | <0.00500 | <000500 | <000500 <0000 0 <OO0S00 | < 000500 =
Harium 005 1058 0053 0058 0076 0T THE 016 =
[Barylim <0010 <00050 | <0000 | <0000 00010 <O000UF | 000100 | <00010 =
[Cadmium <0.0010 <00010U | <00010U | <00010 <0.0010 <0000 0| <000100 | <00010 =
Chromium <000 <0000 <0000 <00020 <0020 E ] <000200 | <00020 =
[Cobalt <0.0010 <0.0010U | <0.0010U | <0.0010 <0.0010 00013 <00010U | <0.0010 =
Fhuoride <0500 <0.10U <0100 <0100 <0100 <0100 (] =
a ~TWTy OO0 | <0000 | <000 | <0000 =00 000 L ) =
Lithium o7 02 0.097 1 0084 T (ORI i =
[Mercury <0000Z0 | <000020 | <000020 | <000020 | <0.00020 <0020 <O000Z0 | <0.00020 =
Wiolybdenum <0000 | <000200 | 000200 | <0.00200 | <0.00200 00041 <0.002010 1003 =
Radium 228 U502 = 0267 | 07702 0181 |O.770¢0.181| 08070130 | 070620371 | 0.145U= 0111 | 05662015 | Ud0B=0.002 |  — = =
Radium-228 0.156 U 0:314( 0.105 U 0.305 | 0473 £ 0,307 | 0.272 U = 0.207 | 0.238 U £ 0,403 0.440U 2 0307 | 0451020341 | pymayys ozas| — — _
Fadium-220 and -228 combined_pCIL | <10 <70 <70 <70 | 0850:041Z | 0884: 035 | 129:0.350 | 108:028 | 103:0548 | 0584=0326 | 1.02:0375 | 0264 U= 0301 =
Selerium mglL_|<00050 U] <0.0050U [<00050U[<00100%| < 000500 <0025 | <000500 | <00050U | <00050U <0.0050U <000500 | <000500 =
Thallum me/L_| < 00005 U |< 00010 U< 00005 U[ = 000050 < 00010 <00010 <00010 <0001 <0010 <0000 U <000100 | <000100 = = =

Next, | 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-3% and MW-16-6.2! 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).
2L ALD, App’x C-1, Table 5 (at p 952 of pdf).



Table 2: Sample Results Summary Table - MW-DP3

MW-DP3
Baseline Period Additionsl Baseline Data Detectian Manitoring
[ [ Units | 15-8ep-15] &-Now-15 | 8-Mar-16 | 14-Jun-16] 2-Aug-16 | 26-Oct-16] 15-Feb-17] 2-May-17 | 13-Jun-17| 18-0ct18 | 5-dun-18 | T-Apr20 | 16-OctA7|7-Jun-18] 18-0ct-18] 5-Jun-10 | 5-0ct-10 | T-Apr20
[Water Exevation [®AMSL| 19228 | foa1e | 16208 | 19222 | 19220 | 19215 | foaid | 19216 | 19212 | 1ogi0 | 16255 | 19213 | 19200 | 10208 | 10210 | 1e255 | 16250 | 10213
[Appendix Il Paramaters
[Boron mgL | 080 0.70 061 051 057 | 063 067 | 060 055 — = 061 | 063 | o062 | o6z | 083 | oo
[Caicium maiL 705 i 753 241 737 740 250 745 261 = — 746 230 | 220 | 760 710 240
[Chioride mgl | 136 108 7 o7 26 03 131 133 K] = = 106 2 ] || <u | 13
Fluorids mglL |01 [ (&L K] 017 [XF] [EERN R [XF] = = <010 | <050 | =070 [ <0100 | <0400 | 011
pH. Fieid su 5.26 628 635 | 610 | 628 | b 6.4 S = = 531 | 6% | 63l | 622 | 640 | 63
Suifsis moL | 1270 | 1280 | 10 | 130 | 12 | 1se0 | 1140 | 100 | oo = = To80_| 1200 | 1200 | 1200 | 1200 | t200
[Total Dissoived Solids mall | 2380 | 2350 | 2310 | 2260 | 230 | 2ai0 | 2170 | 7aa0 | woe0 = = 2100 | 2300 | 2300 | 2200 | 2a00 | 2400
[Appendix IV
[Antimony mg/L_[ < 0.001 U] <0001 U] <0001 U] <0.001 U = 0.001 U < 0.001 U] <0001 U] < 0.001 U] <0.001U] <000200 | <0.00200 [<00020U"] — = =
[Arsenic mg/L | 00126 | 00061 | 00031 [<0.002U[=0.002U]<0.002U] 0.0043 [ <0002 U <0.002U] <000500 | <0.0050U | =000800 [ — = =
Barium mg/ 068 | 09926 | 0.0633 | 0.0568 | 0.0552 | 00488 | 0.478 | 00580 | 00572 | 0057 0.045 0.062 = = =
Beryllum mg/L | 00023 |=0,0005 U= 0.001 U *{= 0.0005 U|< 0.0005 U[< 0.0005 U] 0.0006 |< 0.0005U[< 00005 U] <0.00100 | <0.00500% | <0.00100 | _— = —
[Cadmium mglL | 00014 | 0.001 |<0.0005 U< 0.0005 U|< 0.0005 U< 00005 U _0.001 |<0.0005U[<00005 U] <0.0010U | <0.0010U | <00010U | — = —
[Chromium mglL [ <0.01 U*] D.0278 [=001 U*[<0.002U = 0.002 U[=0.002U] 0.01Z [<0002U[=0.002U[ =0.0020U | 000200 [=0.00200%]  — = —
[Cabalt mglL | 0022 | 00118 | ooz <0.002U[ 00053 | 00034 | 00028 | 00037 0.0021 0.0028 = = =
Fluorids g/ 011 0.13 011 0.1 013 | 01 iz | =0100 <0100 0.1 = = =
Lead mglL | 0037 | 00154 | 0007 00015 | 00088 | ©0013 | 0001 | 000100 | <00000 | 00012 = = =
Cithium mg/ 02 02 018 (K] 02 01 017 01 16 01 = = =
Mercury mg/L_| < 0.0002 U< 0,000 Uj< 0.0002 U< 0.0002 U] < 0.0002 U|= 0.0002 U|< 0.0002 U] 0.0002 U[ < 00002 U] <00002U | <0.00020 | <00002U | — — —
N ma/L | < 0.01 0~ [<0.008 U [ <0.01 U*[<0.025 U*| < 0.002 U] < 0.002 U] <0.002 U <0002 U <0.002U] <0.00200 | <0.00200 | <0.00200 | — = —
Radium 226 PCUL | <10 [13:02] <1U [ 08201 11202 | 08B+02] 1.0202 | 14202 ] 0520.1 |0.761+0.186] 0968+ 0.146 [060020.203] _— = =
Radium 228 pCIL | <20 | <30 | <20 | <10 | <10 | <20 | <2U | =20 | <20 |0@24+0381] 00580301 [0600:0373] — = =
Radium 226 and 228 combined | pCIL | <2U | <20 | <30 | <1U [ 11302 ] <20 | <20 | <2U | <2U | 16820424 | 1.43:0405 | 121:0435] — = =
elenium mg/L | <0002U| 00023 | 00020 <0.002U]<0.002U]<0.002U]<001U"[<001U[<0.005U7 <00050U | <0.0080U | <00080U | — = —
hallium ma/L [ = 0.0005 U[<0.0005 Ul= 0.001 U 1= 0.0005 U= 0.0005 U[= 0.0005 U< 0.0005 Ul= 0.0005 U] < 00005 U] <0.0010U | <0.0010U | <00010U | = = =
Table 5: Sample Results Summary Table - MW-16-8
MW-16-6
Baseline Period Additional Baseline Data Detection Manitaring
| units | 4Nov-15 [17-Mar-16]22-Jun-16] 5-Aug-16 | 1-Nov-16 [15-Feb-17] 1-May-17 [15-Jun-17[ 26-Jul17 | 6-Jun19 |  8-Apr-20  |16-Oct-17] 6-Jun-18]16-Oct-18] 6-Jun-19 [14-Oct-10] 8-Apr-20
Water Elevation [ramst| 19120 | 19112 | 1e120 | 1onie | 1e113 [ 1e100 [ 1e21 | terns | 1ema2 19104 | 10124 1910.7 | 19108 | 19102 | 19104 | 10120 | 19124
Appendix Il Parameters
Boron mgl | 531 a3 460 463 54 440 308 358 a7 = = 516 a3 %6 ) 52 [r)
Calcium mgll | 550 452 505 505 540 570 450 505 550 = = 545 | 480 | 500 500 530 540
Chioride mgll | 424 408 355 351 419 | 418 421 22| 448 - = a7 38 35 a7 45 35 H
Fluoride mgl | <0.10U | <010 | <010U | <0.10U | <0000 | <040U | <0.00U | <0100 | <010u — — <010 | 081H | <010 | <010U| <010uU | <0100
pH. Field su 571 570 572 5.60 567 | se8 577 505 | 6.7 = = 573 | 576 | 583 | 568 504 | 578
yilfaie: mol | 4A0 [ mson | 4pen | amen [ a0 | sazo | posn | a0 [ aAin = = 360 ]
Totsl Dissohved Soiids mgll_| 5600 5oRD_ | 5500 | 5540 | 5870 | 5650 | 560D | 5600 | 5620 = = 5E10_| 5600 | 6100 | 59800 | 6400 | 6000
Appondix IV
Antimon mgll | 00011 [<0.001 U] <0001 U] <0.001 U] <0001 U] <0001 U <0.001 U] <0001 U] <0001 0] <000200 <000200 — — = = = =
Arsenic moll_| 00037 [<00107[=00021|<00020 [<0 00501 00021 [<0002U [<00020 [<00020 | <000500 <000500 = = = = - —
Barium moll | 0,081 02041 | 00421 | 004 | 00346 | 0051 | 0.0272 | 00296 | o.uarz 0.028 0.04 — = = - =
Berylium mg/L_| < 0.0005 U |< 0.0005 U| < 0.001 * |< 0.0005 U|< 0.0005 U|= 0.0005 U|< 0.0005 U< 0.0005 Ul< 0.0005 U] _<00050U* | =0.00100 = = = = =
Cadmium mg/L_| = 0.0005 U [< 0.0005 U[ < 0.001 * |< 0.0005 U[< 0.0005 U|= 0.0005 Uj < 0.0005 U[< 0.0005 U[< 0.0005 U] < 0.0010 U <000100 — = = = =
Chromium moil_| <0005 0116 [=000210|<0002U [<00020 |<00020]<0002U [<00020 [<00020 | <000200 <000200 = = = = - —
Cobalt moll | 00025 | 00036 [<0.0020 <0002 [<0.002U |<0.002U[<0.002U [<0.0020 [<0.002U 0.0018 0.0024 = = — — = —
Fluoride mgll | <0.100 [ <0.10U [ 010U | <0.10U | <0.10U | <0900 | <0.900 [ <0.10U [ <0100 | _<0.10U <0.100 = = = = = =
Lead mgll | 00008 | 00035 [<0.001U<0.0005 U] <0.001*| 0.0006 |=<0.0005U[<0.0005 U< 0.0005 U _<0.00100 <000100 — — = = = =
Cithiurm mgl 054 062 057 057 0 064 054 058 06 058 055 = — — = = =
ercury mo/L_| < 0.0002 U |< 0.0002 U[< 0.0002 U|< 0.0002 U| < 0.0002 U|< 0.0002 U < 0.0002 U[< 0.0002 U[< 0.0002 U] < 0.0002 U <000020 = — — = —
olybdenum moll | 00058 |<0005U/<0.025Uq 00037 | 0.0020 | 0.0022 | 0.0022 [s0005U7 00025 | <00020U 0.0023 = = = = = =
Radium PCIL | <1U |20:04] <04U | 04407 <020 | <020 | <020 | <020 0201 [0001850+ 01296 00770 U+ 0104] — - = = - —
Radum P | =70 <20 [36:28] <10 | =20 | <20 | <20 | <20 | <20 |0332U:0364] 05320204855 — = = = = =
Radium 226 and 228 combined| pCUL | <2U | 20:04 | 36228 <1U | <2U | <20 | <20 | <2U | <2U [0334U:0385] 0610020467 | — = — — = —
Selenium mgll | 00319 | 00278 [c0.025Uq 00208 | 00143 | 00128 [<0010"| 00138 | 00156 | <00050U < 000500 = = = = —
Thallium ma/ll_| 00005 |<00005 Ul<0.001 U {=0 0005 U< 0.0005 U|< 0.0005 1 < 0.0005 U[< 0 0005 U< 0.0005 U < 000100 <000100 — - = = — —

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 aresult, 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.



71191089 |

Upgradient skl
MW-91-2 11/6/2017
Upstream Raise 91 MW-459 H20/1985
Downgradient MW-51 5/20/1988
MW-91-1 11/62017

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.

Table 8: Comparisen of Geomembrane Material Properties

Yield Break

Material

Yield Strength

ASTM D638

Elongation

ASTM D638

Break Strength

ASTM D638

Elongation

ASTM D638

Tear Resistance

ASTM D1004

Puncture Resistance

FTMS 101C 2065

Upstream Raise 91
40-mil HDPE (average)

121 pounds per
inch (actual)

18% (actual)

220 pounds per
inch (actual)

818% (actual)

37 pounds
(actual)

86 pounds (actual)
(99 to 116 pounds ')

Material ASTM D6693 ASTM D6693 ASTM D6693 ASTM D6693 ASTM D1004 ASTM D4833
40-mil HDPE 84 pDquId.S per 12_:5_ .152 pou n.ds per ?01_:),_{: 28 _p_ounds 72 pounds (minimum)
GRI GM13 (GSI 2019b) inch (minimum) | (minimum) inch (minimum) | (minimum) (minimum)
60-mil HDPE (smooth) 126 pounds per | 12% 228 pounds per | 700% 42 pounds 108 pounds
GRI GM13 (GSI 2019b) inch (minimumy) | (minimum) inch (minimumy) | (minimum) (minimum) (minimurm)

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.”? 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 below?* 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.

Ny
= MINIMUM SEPARATION AT
SUMP = 3.5/ (APPROX)

’ P . &

UPSTREAM RAISE 91
o e »

W
o v

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.

I1l. 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

2 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, | 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.

12
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