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IN THE UNITED STATES DISTRICT COURT FOR
THE SOUTHERN DISTRICT OF WEST VIRGINIA

CHARLESTON DIVISION

OHIO VALLEY ENVIRONMENTAL
COALITION, INC., WEST VIRGINIA
HIGHLANDS CONSERVANCY, INC.,
and SIERRA CLUB,

Plaintiffs,
V. CIVIL ACTION NO. 2:13-5006
FOLA COAL COMPANY, LLC,

Defendant.

MEMORANDUM OPINION AND ORDER
On August 1922, 2014, the Court hetla trial in this case oliability issues and the

parties timely conducted pestal briefing. As explained belowthe CourtFINDS that Raintiffs
have established, by a preponderance of the evidence, that Defendant has comméttadiae |
violation of its permits by discharging high levels of ionic pollutiasmeasured by conductivity,
into Stillhouse Branch, which have caused or materially contributedsign#ficant adverse

impact to the chemical and biological components of the applicable strearatE agqposystenin

violation of the narrative water quality standards that are incorporated intoprosits.

l. BACKGROUND
Plaintiffs bring this action pursuant to the citizen suit provisions of the FedextdrW

Pollution Control Act (“Clean Water Act” or “CWA") and the Surface Mining Cohiand

! Pursuant to this Court's June 21, 2013, Scheduling Order, ECF No. 16, this case is
proceeding in two phases: Phase | will resolve issues of jurisdiction andyjaid Phase II, if
necessary, will resolve issues of appropriate injunctive relief and challfpes.
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Reclamation Act (“SMCRA”). Plaintiffs allege that Defendant Fola Coal CompahyC
(“Fola”) violated these statutes by discharging excessive amounts of ionit@ulineasured as
conductivity and sulfates, into the waters of West Virginia in violation of theioh& Pollutant
Discharge Elimination System (“NPDES”) permits and their West Virginia 8eirfdining
Permits. Before proceeding to the parties’ arguments, the Court will first discuseltheant
regulatory framework.

The primary goal of the CWA is “to restore and maintain the chemical, phys
biological integrity of the Nation’s waters.” 33 U.S.C. § 1251(a@)p further this goal, the Act
prohibits the “discharge of any pollutant by any person” unless a statut@ptiexcapplies; the
primary exception is the procurement of an NPDES peB8it).S.C. 88 1311(a), 1342Under
the NPDES, the U.S. Environmental Protection Agency (“EPA”) or an authorizedgticy can
issue a permit for the discharge of any pollutant, provided that the discharge comiplidse
conditions of the CWA. 33 U.S.C. § 1342 state may receive approval to administer a state
NPDES program under the authority of 33 U.S.C. § 1342(West Virginia received such
approval, and its NPDES program is administered through the West Virginiatidept of
EnvironmentalProtection (“WVDEP”). 47 Fed. Reg. 22363 (May 24, 1982). All West
Virginia NPDES permits incorporate by referenééest Virginia Code of State Rule$
47-305.1.f, which states that “discharges covered by a WV/NPDES permit are to behof s
guality so as not to cause violation of applicable water quality standards gadetby YWest
Virginia Code of State Rule§ 47-2].” This is an enforceable permit conditic@hio Valley
Envtl. Coal. V. EIk Run Coal Co., In@4 F.Supp.3d 532, 537 (S.D. W.Va. 2DL£Elk Ruri).

Coal mines are also subject to regulation under the SMCRA, which prohibits any person
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from engaging in or carrying out surface coal mining operations without firginalgy a permit
from the Office of Surface Mining Reclamation and Enfareat (“OSMRE”) or an authorized
state agency. 30 U.S.C. 88 1211, 1256, 12B7state may receive approval to administer a
staterun surface mining permit program under the authority of 30 U.S.C. § 1253. In 1981, West
Virginia received conditional approvat its staterun program, which is administered through the
WVDEP pursuant to the West Virginia Surface Coal Mining and Reclamation Act
("WVSCMRA”). W. Va. Code 88 22-1 to -33; 46 Fed. Reg. 591®1 (Jan. 21, 1981).
Regulations passed pursuant to the SCMRA require permittees to comply with the terms and
conditions of their permits and all applicable performance standards. W. Va. Code R.
§ 382-3.33.c. One of these performance standards requires that mining discharges “shall not
violate effuent limitations or cause a violation of applicable water quality standalds.”
8§ 382-14.5.b. Another performance standard mandates that “[a]dequate facilities shall be
installed, operated and maintained using the best technology currenthplava. . to treat any
water discharged from the permit area so that it complies with the requiremesotisdofision
14.5.b of this subsectionld. § 38-2-14.5.c.

West Virginia’s water quality standards are violated if wastes dischargadafisurfae
mining operation “cause . . . or materially contribute to” 1) “[m]aterials in corat@nis which
are harmful, hazardous or toxic to man, animal or aquatic life” or 2) “[a]ny othertioondi .
which adversely alters the integrity of the waters of the Stdte."S 47-2-3.2.e, -3.2.1.
Additionally, “no significant adverse impact to the chemical, physical, hydmlogibiological
components of aquatic ecosystems shall be allowddg§ 47-2-3.2.1i.

This Court has previously determined thatest Vimginia Stream Condition Index

-3-



(“WVSCI") score below the EPApproved impairment threshold of 68 indicates a violation of
West Virginia’s biological narrative water quality standards, as embodi&d4in2-3.2.e and
-3.2.i. EIk Run 24 F.Supp.3d ab56. In Elk Run Defendants argued that liability based on
conductivity levels would effectively create a water qualify effluentt/invhich according to a
federal district court ilNat’l Mining Assn v. Jackson880 F.Supp.2d 119, 1342(D.D.C. 2012)
exceededEPA authority Though already recognized as inapposite to the issues presehtled in
Run—as well as the case at hanthe Court now alsaotes thadacksorhas since been reversed.
Nat’l Mining Ass’n v. McCarthy758 F.3d 243 (D.Ci€ 2014)(concluding hat EPA’s Final
Guidance amounted to a general statemépbbcy explaining how the agency would enforce
existing rules and was not a final agency action subject tengoecement judicial review)

This Court has also previously determined Plaintgtdistantive burden in the case at hand
upon Defendant’s oral motiofor a judgment on partial findings at the close of Plaintiff's
evidence SeeMemorandum Opinion and Order, ECF No. 11After reviewing all the evidence
thenbefore the Court and legal arguments briefed by the parties, the Coud Belas motion,
finding instead that Plaintiffs had providedmeevidence that a pollutant had caused or materially
contributed to biological impairment at Stillhouse Branch in violation of Fola'miperld.
Specifically, the Court determined that Plaintiffs’ burden is to show that tiedeigductivity
measured at Stillhouse Branch is composed of some mixture of ions that is known to cause or
materially contribute to impairmerid. at 7. Upon reviewing Plaintiffs’ evidence, the Court then
concluded that Plaintiff had produced some evidence that high conduictisgtiytral Appalachian
waterwaysreceivingalkaline mine drainagee.g., Stillhouse Branch, is dominated by a uaiqu

mixture of ions and that particular variety of ionic pollution is known to cause or nfigteria
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contribute to biological impairmentd. at 21. While the Court previously reviewed the
sufficiency of the evidence in terms of surviving a motion for juddroarpartial findings, ow
the Court considers whether Plaintiffs have met their ultimate persuasive miirslgowing that

one or more violations occurred by a preponderance of the evidence.

. LIABILITY

A. Legal Issues

Fola opens its podtial briefing with areiteration of arguments already defeat@ermit
shield defense and appropriateness of relying on WVSCI scores to determitiensobd the
narrative water quality standardAfter briefly revisiting these settled questions of law, the Court
will then address Fola’s novégal arguments relating to general and specdigcsation.

1. Permit Shield

In Defendant’s 2009 application for renevadlits NPDES permjtDefendant submitted
conductivity and sulfate measurements similar to the measurementsupdiedn this casé.
Despite reviewing these similar conductivity and sulfate levels, as articlhigtddiefendant,
WVDEP “elected not to limit the concentration of conductivity or sulfate thatiRaladischarge
from any of the outlets covered by the pdramcluding Outlet029.” Def.’s PostTrial Brief at 2
ECF No. 120. On that basis, Defendaalfludes tahe already settled argument thahgy rely on
the CWA “permit shield” defensdd. at 2-3.

In an effort to defend WVDEPR permitting approach, &endant directs the Court’s

attention to a recent West Virginia Supreme Court casera Club v. Patriot Mining, In¢.No.

2 Conductivity levels ranged from 3,089,000uS/cm and sulfate levels ranged from 1,000

— 2,000 mg/l. Motion for Summary Judgment, Ex. 5 at 23, 24, 31, and 33, ECF No. 57-8.
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130256, 2014 WL 2404299 (May 30, 2014) (unpublish@¢datriot’).® In Patriot, Patriot
Mining obtained a modification to an existing NPDES permit enabling expansion ateurf
mining activitiesat New Hill West Surface Mine in Monongalia County, West Virgihta.at *1.
The modified permit included maximum Hadischarge limitations for select materials, but only
reporting requirements for others, including sulfate, specific conductance, ahdigetdved
solids (“TDS”). Id. Upon review, the Environnmtal Quality Board (“EQB”)remanded the
permit modification after finding that Petitioner demonstrated that levels of sulbaidyativity,
and TDS in the watershed were already “above limits known to cause harnatic ite, thereby
violating West Virginia’s narrative water dug standards.’ld. at *2.  On appeal, however, both
the circuit court and the West Virginia Supreme Cofidppealsreached a contrary conclusion,
upholding WVDEP’s permitting decisiomd. at *2-3, *6. The West Virginia Supreme Court
particularly exphined that it was “not persuaded by the evidence of record that there is adequate
agreement in the scientific community to trigger the WVDEP to conduct a reasgubhtial
analysis regarding sulfate, conductivity, or TDS under these circumstalices.*5.

Despite the intervening issuance of tatriot Mining decision, as Defendant’s permit
shield argument has failed in the past, so it fails agdiven without becoming mired in
considering the appropriate precedential effect a federal distridtrogght afford an unpublished
memorandum opinion from a state court that would not itself cite to the opinion, Defendant’

argument continues to fddr at least for two reasonsFirst, the opinion does not reveal the scope

® In Pugh v. Worker'sComp.Comnfr, 424 S.E.2d 759 (W.Va. 1992), the West Virginia
Supreme Court unequivocally explained that “unpublished opinions of [that] Court are of no
precedential value and for this reason may not be cited in any court ofateigstprecedent or
authority, except to support a claimres judicata collateral estoppel, or law of the caseThus,
it is safe to assume that were similar arguments instead before the West Vugnem& Court of
Appeals, tlat court would not itself cite to its decision Ratriot, 2014 WL 2404299.
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of the record that was befoitee West Virginia Supreme Cowt Appeals though it is cleathat
the court hearesho oral argument in the matteRatriot, 2014 WL 2404299, at *1.Without a
review or comprehensivesummary of the record supporting that court’s decisibis, Court
simply cannot determingherelative adequacyf the factual recorthere As will be reviewed
below, this Court’s decision is informed layconsiderablevolume of agency findingsexpert
testimony and numerougublished, peereviewed journal articles, aiffered over several days of
testimony.

Second, and quite simply, permit holders are obliged under the law to comply with numeric
and narrative water qualigtandardsElk Run 24 F.Supp.3d &37. WVDEP'’s forwardlooking
assumptions about whethemumt there is sufficient evidence to support a numeric effluentdimit
trigger a reasonablpotential analysicannot be used to shield an operator from liability for
discharges that later defy those assumptions and are ultimately discovesedemcraterially
contribute toimpairment State court judgments regarding what forwkroking assumptions
WVDEP should be making in lawfully executing permitting duties simply do not help this
Court to answer the question of whether or not Defendant has violated enforceable permit
conditions.

2. Determining violations of narrative water quality standard

Defendant also restates previously unsuccessful arguments that (1)on®lafi the
narrative water quality standard cannot be determined based solely 8&Mgv0ores and (2) the
in-stream water quality standard is not an enforcealileset limit. Def.’s PostTrial Brief, ECF
No. 120 at 3. As thoroughly examined and settle€Elin Run notwithstanding WVDEP’s

contrary guidance, violations of narrative water quality standards must benidebased on a
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reasmed and meaningful methodolodgylk Run 24 F.Supp.3d ab48-50 In the absence of
advancing a meaningful methodological alternative to supplant WX&gBvious reliance on
WVSCI to determine istream impairment, this Court wiltontinue ¢ follow WVDEP’s
prescribedWVSCI methodology for determining compliance with biological narrativéemwa
quality standarddd. at 554-56*
3. Weight afforded to Ms. Carrie Kuehn'’s criticisms of EPA’s Benchmark

In March 2011, EPAeleased “A FieleBased Aquatic Life Benchmark for Conductivity in
Central Appalachian Streams” (“‘EPA’s Benchmawx” “Benchmark). Joint Ex. 58. The
Benchmark is the product of four authors, eight contributors, and tigaty
reviewers—including Defendans expert Dr. Charles Menzesixteen of whom were members
of the Science Advisory Board (“SAB®)EPA's Benchmark at ixii, Joint Ex. 58 In short, the
EPA’s Benchmark is the studi@doductof “an eminent list of reviewers and authors.” Tr. at 63.
As it was relied upon i&lk Run 24 F.Supp.3d &56,Plaintiffs here rely upon EPA’s Benchmark
as a scientific study, among others, which supports Plaintiffs’ generalticauargument that g

conductivity levels in streams impacted by alkaline mine drainage lead to thetedtiqfasome

*  This continued reliance on WVSCI scores appropriate for judicial reviewsds the

approach still prescribed by the EPA. In response to WVDEP’s final submiskits 2012
Section 303(d) list, the EPA explained that “[flor the reasons discussed in theuees, EPA
partially approves and partially disapproves West Virginia’s Section 2012 3@33(dpnsistent
with the requirements dCWA Section 83(d) and 40 CFR 130.7The basis of EPA’s patrtial
disapproval is WVDEP’s decision not to evaluate existing and readily avadlatderegarding
whether certain waters are achieving West Virginia’s narrative water qoiadégia (W.Va. CSR
8§ 47-2-3.2(e)& (i)) as applied to the aquatic life uses.” Pl. Ex. 20 at PE302, Tr. atibihe
Enclosures accompanying EPA’s partial disapproval, EPA specificallgdaddat “West
Virginia’'s use of the “gray zone” is statistically unsupported.’at PE 319, Tr. at 58.

> The SAB Panel on Ecological Impacts of Mountaintop Mining and Valley Fills included
fifteen reviewers, almost all of whom hold doctoral degrees and are yfamdimbers at
universities. Pl. Ex. 25 at PE374-75; Tr. at 62—63
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types of benthic macroinvertebrat®ss.’ PostTrial Brief at 78, ECF No. 117. While Plaintiffs’
reliance on the EPA’s Benchmark is relatively unchanged, Defendant newlycadweaguments
that EPA’s Benchmark suffers from fundamental analytical errors and shoulzk redtorded
determinative weight.

Defendant’s argument discouraging reliance on EPA’s Benchmark begins vétkthaot
the document marks EPA’s “maiden voyage into the field of epidemiol@gt.’s PostTrial
Brief, ECF No. 12(at1. Notwithstanding the agreed fact that EPA’'s Benchmark was reviewed
by apanel of experts othe SAB Defendant represents that the first qualified epidemioébgic
reviewer of EPA’s Benchmark iBola’s own expert, Carrie Kuehid. at 5. Accordingly,
Defendant urges that Ms. Kuehn’s evaluation of EPA’'s Benchmark should be affosded g
weight.Id. To determine the appropriate weight her opiniaresduetheCourt will review Ms.
Kuehn’s qualifications and credibility as a withess and then summarize and consiclérdwes
of EPA’s Benchmark. Before doing sohowever,it is appropriate to first outline how the Court
must approach scientific determinatianade by agencies.

“Particularly with environmental statutes such as the Clean Water Act, thiatoey
framework ... requires sophisticated evaluation of complicated data.... [A couefptieedo[es]
not sit as a scientific body in such cases, maiicslly reviewing all data under a laboratory
microscope.’Crutchfield v. Cnty. of Hanover, Virgini8@25 F.3d 211, 218 (4th Cir.200@)tation
omitted) (internal quotation marks omitted). Instead, “[a] reviewing court neungrglly be at its
most deferential when reviewing factual determinations within an agencysoérspecial
expertise.... It is not the role of a reviewing court to seapress the scientific judgments of the

EPA.” Sw. Pennsylvania Growth Alliance v. BrownE2l F.3d 106, 117 (3d Cir.199{®itation
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omitted) (internal quotation marks omittede alsdBaltimore Gas & Elec. Co. v. Natural Res.
Def. Council, Inc.462 U.S. 87, 103, 103 S.Ct. 2246, 76 L.Ed.2d 437 (19B8)reviewing court
must remember that the [agency] is making predictions, within its area of speatis at the
frontiers of science.When examiing this kind of scientific determination, as opposed to simple
findings of fact, a reviewing court must generally be at its most defer@ntiaivtl. Def. Ctr. 344
F.3d at 8694"We treat EPA's decision with great deference because we are reviewing the agency's
techncal analysis and judgments, based on an evaluation of complex scientific tatatiae
agency's technical expertise.”"Chem. Mfrs. Ass'n v. U.S. E.P.A19 F.2d 158, 167
(D.C.Cir.1990) (“[W]e give considerable latitude to the EPA in drawing conclusions from
scientific and technological research, even where it is imperfect or preliminary.i@hter
guotation marks omitted)).

“[T]echnological and scientific issues ... are by their very nature difftoutesolve by
traditional principles of judicial decisionmakingfor this reason, we must look at the decision
not as the chemist, biologist or statistician that we are qualified neither by traamiagperience
to be, but as a reviewing court exercising our narrowly defined duty of holding agencestain
minimal standards of rationalityReynolds Metals Co. v. U.S. E.P.260 F.2d 549, 55&9 (4th
Cir. 1985) (internal quotation marks omitted). “[A]n agency's data selection and choice of
statistical methods are entitled to great deferencand its conclusions with respdotdata and
analysis need only fall within a zone of reasonablendédsdt 559(citations omitted) (internal
guotation marks omitted). In the context of agency action, “if the agencyahdlyably explains
its course of inquiry, its analysis, and its reasoning sufficiently enouglsftm discern a rational

connectim between its decisiemaking process and its ultimate decision, [a court] will let its
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decision stand.”Crutchfield, 325 F.3d at 218brackets omitted) (internal quotation marks
omitted).

In light of these precedents, and as previously analyzed by this Cdtik Run EPA’s
Benchmark must be afforded deference by this Court. 24 F.Supp&8Bab9. The EPA’s
Benchmark methodically defines its inquigxplainsits reasonable analysis, asdpportsits
ultimate, rational conclusions.Additionally, the Benchmark werwent extensive scientific
review, and it is respected as geedr even excellertscience within the relevant scientific
community.Tr. at 75. It is against this background of deference to scientific determinations made
by an expert agency that Defendadvances Ms. Carrie Kuehn'’s criticisms of EPA’s Benchmark.

For the past six yeardfls. Kuehn hasbeen employed in Exponent’s Biomedical
Engineering practice as a Senior Managing Scientist. Joint EXr&at 394 In that role, she is
responsible for awsulting with clientssupervising reports, amglping to manage the practide.
at 394-395. In recent years, Ms. Kuehn’s responsibilities have included extensive work in
medical device regulatory affairs. Tat 478. Ms. Kuehnidentifies as a trained epidemiologist,
having earned both a Master of Arts in Biocultural Anthropology and a Master of Pigalith in
Epidemiology from the University of Washington, Seattle. Joint Ex. 6 4tB26-97. She holds
no training in the study ofcelogy. Tr. at 482 Prior to being retained for purposes of this
litigation, and unlike the other experts on record, Ms. Kubhd never analyzed the type of
ecological data that underieghe EPA’s Benchmark. Tat 482—-484.

Despite Ms. Kuehn’gck of training in theinderlyingsubject matterecological datand
systems—she nonetheless offered several critiques of the methodologyoactlisions reached

by the EPA In light of Ms. Kuehn’s repeated references to the importane@obri knowledge
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in causation analysfsthe Court is left unsure how Ms. Kuetemainsconfident in her analysi

when she is withoytrecisely thahecessarknowledgebase. This is particularly curious given

the extensive individual and collective experience ofamby the authors of EPA’s Benchmark,

but also SAB reviewers and peewviewers on journals that accepted related articles for
publicatiof—not to mention the individual and collective experience of researchers that have
published corroborating articl8s.And with respect to that latter collection of ecological experts,

Ms. Kuehnwas similarly willing to offer criticism outside her subjesta expertisand therefore

® As explained by Ms. Kuehra priori knowledge “refers to our previous knowledge,

knowledge we have that we bring to the analysis, knowledge that we are familiar iaittopr
conducting the study that we’re doing.” Tr. at 528. Ms. Kuehn further agreedch theaori
knowledge was certainly important in ecological data anallgkis.

SeeSusan M. Cormier, Glenn W. Suter Il & Lei Zhemgrivation of a Benchmark for
Freshwater lonic Strengtl82 Envtl. Toxicology & Chemistry 263 (2013), PIs.' Ex. 3; Susan M.
Cormier & Glenn W. Suter IIA Method for Assessing Causation of Field Expesiesponse
Relationships32 Envtl. Toxicology & Chemistry 272 (2013), Pls.' Ex. 4; Susan M. Cormier et al.,
Assessing Causation of the Extirpation of Stream Macroinvertebrates by a Mixture ,d32ons
Envtl. Toxicology & Chemistry 277 (2013), PIs." Ex. 5; Glenn W. Suter Il & Susan M. €gni
Method for Assessing the Potential for Confounding Applied to lonic Strength in Central
Appalachian Stream82 Envtl. Toxicology & Chemistry 288 (2013), PIs."' Ex. 6.

SeeGregory J. Pond et aDownstream Effects of Mountaintop Coal Mining: Comparing
Biological Conditions Using Family-and GenuslLevel Macroinvertebrate Bioassessment Tools,
27 J.N. Am. Benthological Soc'y 717 (20@8008 Pond”), PIs.' Ex. 15, Tr. at-381; Gregory J.
Pond.Patterns of Ephemeroptera taxa loss in Appalachian headwater streams (Kentucky, USA)
641(1) Hydrobiologia 185 (2010), PI. Ex. 16, Tr. a+48;Gregory J. Pondiodiversity Loss in
Appalachian Headwater Streams (Kentucky, USA): Plecoptera and Trichoptera Coreguniti
679 Hydrobiologial, 97 (Jan. 2012), PIs." Ex. 1N.A. Palmer et al. Mountaintop Mining
Consequence827 Sci. 148 (2010), PI. Ex. 13, Tr. at 37-Bfig Merriam et al.Additive Effets
of Mining and Residential Development on Stream Conditions in a central Appalachian
Watershe@30(2) J. N. Am. Benthological Soc. 399 (2011), PI. Ex. 12, Tr. at 207; Bernhardt et al,
How Many MountainsCan We Mine?: Assessing the Regional Degradation of Central
Appalachian Rivers by Surface Coal Minjd@&(15) Environmental Science and Technology 8115
(July 2012) (How Many Mountainy, Pl. Ex. 2; Pond et al.Long-Term Impacts on
Macroinvertebrates Downstream of Reclaimed Mountaintop Mining V&lky in Central
Appalachia 54(4) Envtl. Mgmt. 919 (October 2014), PI. Ex. 19, Tr. att49—
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without the benefit o& priori knowledge? Yet, unlike all the othetestify experts—and indeed
perhaps as a function of her lackagbriori knowledge— is not clear to the Court that Ms. Kuehn
correctly understood the Benchmark when she conducted her réview.

For these reasons alone, Ms. Kuehn has neither the requisite qualifications notete rela
credibility to unsettle this Court’s previous and continuing conclusion that the dcientif
determinations made by the EPA in its Benchmark are owed deference by thiEkoRn 24
F.Supp.3d ab58-59 The Court will thus properlgefer to the EPA's determination tha)
mountaintop mining with valley fills is a substantiaf not the primary—source of conductivity
in adjacent streams aif@) high conductivity in streams causes significant biological impairment
to—including the lealized extinction efaquatic macroinvertebrates.

Even without such deference, the Court is not persuaded by Ms. Kuehn’s criticisms of
EPA’s Benchmark. SubstantivelyMs. Kuehn criticizes the EPA’'s Benchmark insofarsage
claims tha(1) EPA never adequately addressed concerns raised by SAB and (2) EPA'is ahalys

confoundingfactorswas flawed. With respect to the first criticism, the reviewing SAB panel

® As she did with EPA’s Benchmark, Ms. Kuehoted fundamental errors i paper

recently published by Dr. Gregory Pontr. at 47576, motivating her surprisehat it was
accepted for publication at all, much less in a prestigious jetioré which she was evidently
unfamiliar with but for purposes of her testimony. atr476—-477.

19 According to Ms. Kuehn's testimony at trial, she reviewed the EPA’s Benchnithrkher
understanding that it was developed because the EPA was “examining thefetmutuctivity
on stream impairment as measured by the WVSCI and whatnot.” Tr. at 51fa&ct,lland as
recognized by all of the other testifying expert witnesses, the EPA’s Barklhentified genera
of benthic macroinvertebrates extirpated by conductivity in Central Agpafastreams, with
“nothing to do with informing us about GLIMPSS oMA8CI in terms of the benchmark vallie
Testimony of Dr. Menzie, Trat 656—657;see alsolestimony of Dr. Palmer, Tiat 61 (“The
benchmark is describing work [EPA] did to establish a relationship betwedepagrn of
organisms and conductivity”); and Testimony of Dr. King, Tr.4Q @[T]he Benchmark really is
entirely based on the species sensitivity, and then they had some additidysit aniaere they
looked at WVSCI, but it was not a huge component of their work?).
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indeed performed its basic function and offered constructive criticismAfsB&nchmark. As
noted by Defendant, such constructive criticism included the recommendation thatessadgr
confounding factors, the EPA should:

Consider further use of quantitative statistical analyses for understaraisglity

and the potential role of confoundifartors. Because parametric procedures have
been used successfully elsewhere to evaluate multivariate environmental data sets
and can provide a relatively objective, quantitative framework for data &yays
more rigorous statistical analysis should batained in the document. Further, it
would be helpful for the authors to clarify whether nonparametric multivariate
methods, such as nanetric multidimensional scaling, were considered. At a
minimum, the EPA document should discuss the pros and consilt¥ariate
statistical methods (such as multiple linear regressions, principal components
analysis and canonical correlations, factor analyses, and partial ¢on®land
explain why these approaches were not applied.

Pls.” Ex. 25 at PE402.According to Ms. Kuehn, EPA failed to adequgptaddress the Panel’s
concerns, first by not integrating multivariate statistical analysis into theghtvef evidence
technique, and second by improperly analyzing count data using linear regréesabni25—26
It is also worth noting, however, th&ketPanel'secommendatioon how EPA might strengthen
its confounding factor analysis within a section that begins by applauding the EPA’s
confounding factor analysis:
The Panel commends the authors &arefully considering factors that may
confound the relationship between conductivity and extirpation of invertebrate
genera. This was accomplished by: (1) removing some potentially confounding
factors from the data set before determining the benchmadentrations; and (2)
considering weighof-evidence of a suite of other potentially confounding factors
that were not excluded from the data-sasing correlations between potential
confounding factors, conductivity, and aquatic genera (mayflies). Tloet reps
done a credible job in isolating the major, potential confounding factors and
providing a basis for their assessment relative to the potential effeceésdadth
conductivity.

Pls.”Ex. 25 at PE401.In the very leasthese commnding remarkby the SAB Panel reflect that
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while the Benchmark-like virtually any scientific enterprisé—does not exhaust all analytical or
methodological avenues, it nonetheless passed muster wilAB1Panel.

In addition to publication of EPA’s Benchmark, the lead authors submitted components of
the Benchmark as individual papers to jingrnal Environmental Toxicology and Chemisttiye
“flagship journal of the Society of Environmental Toxicology and ChemistryET/8C").*2 Tr.
at 257. As explained by Dr. Kinghdsefour independently published component articles
demonstrate “not only how the method works,” but also review the “causal analysis and
confounding factor analysis and report the results.” Tr. at 246. Kuehn’s criticism, if valid,
thereforeimpugnsnot only the judgment and qualifications of the individual scientists that
contributed to drafting EPA’s Benchmark, but also the reviewing scientisteegournal
Environmental Toxicology and Chemistry

It may well be the case that the scientific comityuwill one day come to agree with Ms.
Kuehn’s evaluation. It is not, however, the role of this Courtrgjectthe judgments of myriad
experts conducting research within their field of expertise on the basiEofroborated opinions

developed for purposes of litigation by an expertrielated, but distinct, field.Ratherthe Court

1 SeeSir Austin Bradford Hill The Environment and Disease: Association or Causation?
58(5) Proceedings of the Royal Society of MedicRE5 (1965), Tr. at 5561 (“All scientific
work is incomplete-whether it be observational or experimental. All scientific work is liable to be
upset or modified by advancing knowledge. That does not confer upon us a freedom to ignore the
knowledge that we already have, or to postpone the action that it appears to demand at a given
time”).

12 SeeSusan M. Cormier, Glenn W. Suter Il & Lei Zhemgrivation of a Benchmark for
Freshwater lonic Strengtt82 Envtl. Toxicology & Chemistry 263 (2013), PIs.' Ex. 3; Susan M.
Cormier & Glenn W. Suter IIA Method for Assessing Causation of Field Expesaesponse
Relationships32 Envtl. Toxicology & Chemistry 272 (2013), Pls.' Ex. 4; Susan M. Cormier et al.,
Assessing Causation of the Extirpation of Stream Macroinvertebrates by a Mixture ,a82ons
Envtl. Toxicology & Chemistry 277 (2013), PIs.' Ex. 5; Glenn W. Suter Il & Susan M. €gquini
Method for Assessing the Potential for Confounding Applied to lonic Strength in Central
Appalachian Stream82 Envtl. Toxicology & Chemistry 288 (2013), PIs.' Ex. 6.
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must weigh the reliability of testimony in light of the collective judgments made witlein th
scientific community, and as that community ad¢se¢be determinations of EPA’s Benchmark, so
too doesthis Court. Stated differently, while the Court is not deaf to Ms. Kuehn’'s
criticisms—which if well-founded will presumably eventually enter the published
literature—logically, the Court cannot help but conclude thais likely that Ms. Kuehn is
“baffled” (see e.qg.Tr. at 433—34),not because theadre ofEPA andindependenscientists
reviewing the Benchmark madindamental and catastrophmissteps, but because she
individually, lacking the requite a priori knowledge,did not understand the analysis and
methodologyengaged by experts outside her field

For the foregoing reasons, the Court finds that Ms. Kuehn’s criticisms of EPA’s
Benchmark should not be afforded the great weight encouradgeefegdant. The Court will not
discardthe scientific consensus in support of BEfeA’'s Benchmark based on opinions developed
in preparation for litigation by one questionably qualified expert. More fitinthé role of
courts in considering conflicting scientific and expert determinations, the @dl continue to
defer to the analysis and conclusions reached by the EPA and corroborated-teyvipaed
publication in esteemed journals.

4. Specific Causation

With respect to specific causatioand contrary to arguments advanced in {hask
briefing by Defendant, Plaintiffs do not have a burdeexizaustivelyrule out alternative causes.
Fundamentallythat is not Plaintiffs’ burden because the applicable legal standard is meémwhet
ionic pollution causesr materially contributesto chemical or biological impairment. 47 C.S.R.

§2-3.2 (emphasis added) It is readily conceivablethat multiple pollutants or stream
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characteristics might simultaneously materially contribute to impairmen®landiff need only
provide evidence showing it is more probable than not that ionic pollution as measured by
conductivity is among some collection of material contributors.

Rulings requiring a “scientific ‘rulingut’ of alternative causes” in a negligence action are
simply inappositeDef.’s PostTrial Brief, ECF No. 120 at 30 (citinGavallo v. Star Enterprise
892 F.Supp. 756, 771 (E.D. Va. 1988fid in part, rev’d in part on other ground00 F.3d 1150
(4th Cir. 1996) andn re Breast Implant Ligation, 11 F.Supp. 2d 1217, 1230 (D. Colo. 1998)).
Nor is there a need for a differential diagnosis ruling in the allegeise and ruling out others.
The need to rule out other potential causes in a specific causation analysiynanly arises if
the applicable standard requires one thoayiseanother. Indeed, imll the cases cited by
Defendat in posttrial briefing, the applicable legal standard required thartcto determine a
“cause.”See e.g.Amorgianos v. Nat'l R. Passenger Corp03 F.3d256, 268 (2nd Cir. 2002)
(considering admissibility of expert testimonyainegligence action brought under New York law
requiring that some negligent act “cause” harnb)pe v. OrtheClinical Diagnostics, InG.440 F.
Supp. 2d 465, 478 (M.D.N.C. 2006) (negligence and products liability action brought under a
failure to warn theory and requiring that such failure “caused” hauoty, Ins. Co. of Hartford v.
Electrolux Home ProgInc,, No. 08¢cv-00623(A)(M), 2010 WL 3655743, *6 (W.D.N.Y. Sep. 15,
2010) products liability action requiring that alleged defect “caused” haxmlson v. Tennessee
Gas Pipeline C9243 F.3d 244, 253 (6th Cir. 20Q@&xcluding expert testimony actionalleging
negligence, trespass, nuisance, and strict liability clatalsrequiring that some act “cause”
harm—where expert (1) did not account for confounding facémd (2) could not identify any

scientific literature supporting his causation theowills v. Amerada Ess Corp.379 F.3d 32, 50
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(2d Cir. 2004) (wrongful death action brought under the Jones Act and requiring ideotifafaa
“cause” of death)Kilpatrick v. Breg, Inc.613 F.3d 1329, 13423 (11th Cir. 2010) (negligence
and products liability claims both requiring identification of a “cause”).

Defendant arges that “[b]Jecause Plaintiffs do not know the impact of other stressors in
Stillhouse, they cannot show that conductivity is a principle cause of impairmenterorae
‘material contribution’ to impairment.Def.’s PostTrial Brief, ECF No. 120at 32 For all the
inapposite case law on causation offered, Defendant has not offered a siegleatagr shred of
legal authority justifying such an interpretation of “material contributidn.”

Plaintiffs respond, and the Court agrees, that Defendanttate=rshe standard:In the
absence of any definition of the intended meaning of words or terms used in dargtiay will
be given their common, ordinary and accepted meaning in the connection in which they are used.”
Lawyer Disciplinary Bd. vSmoot 716 S.E.2d 491, 502 n. 28/(Va. 2010) (brackets omitted)
(internal quotation marks omitted)Black’s Law Dictionary(9th ed. 2009) presently defines
“‘material” as “[o]f such a nature that knowledge of the item would affect a person’s
decisionmaking; significant; essential.” “Contribute” may be defined as simply as étp to
cause something to happen.” Merridifebster’s Collegiate Dictionary (11th ed. 2003)s a
matter of plain meaning and common sense, it is possible to identify a factor rtingtergally
contributing to a given condition withowbnclusively eliminatingcontributionsby additional
factors in a dynamic system. While not ruliogt alternative scenaripsuch conclusions are

possible where, as here, expert agency findings, a growing body of uncontrovertexV/jgsved

13 For instance, a Pennsylvania state court turn@&tgick' s Law Dictionaryto develop an
interpretaton of “materially contributes,” found in a state statute, and concluded that the phrase
“means having a necessary influence or efféctin. v. Edwardss59 A.2d 63, 66 (Pa. Super Ct.
1989).

-18-



scientific literature, and multiple experts all agree that conductivity levels ldse tfound at
Stillhouse Branch materially contribute to impairment, at the very.least

B. Fact-Finding

1. General Causation

In order to prevail, Plaintiffs must first establish that high conductivitp@aated with
surface mining activity is a general cause of impairmefs. explained irElk Run 24 F.Supp.3d
at 554-56 the Court continues to credit the EPA’s specific findimgler its Section 303(d)
authority that a WVSCI score below the impairment threshold of 68 indicates aoviaaiVest
Virginia’s biological narrative water quality standards, as embodied irnZ3Z.e and3.2.i, in
the stream where the score wasassed However, even upon establishing impairment, it will
still be necessary wetermine whether a pollutatsused or materially contributedgoch scores.

Plaintiffs’ general theory of causation is that surface mining causes a@riafgt
contributes to high conductivity in adjacent streams and that, controlling for otherigdbtent
confounding factors, the unique ionic mixture of alkaline mine drainagygastifically proven to
cause or materially contribute to a significant adverse impact to the chemicailagidal
components of aquatic ecosystems. As reviewed below, through EPA’'s Benchmark, othe
peerreviewed scientific publications, and experttitesny, Plaintiffs have shown, by a
preponderance of the evidence, that high conductivity alkaline mine drainage caunsésraly

contributes to a significant adverse impact to the chemical and biological compoihagtstic

% In a letter announcing partial disapproval of WVDEP’s 2012 Section 303(d) list, the EP

specifically observed that “West Virginia’'s use of the ‘gray zone’ isstitzlly unsupported.” PI.
Ex. 20 at PE319, Tat58. “WVDEP’suseof a precision estimate to establish the ‘gray zone’ is
not statistically supportablbecause the potential variability for which the gray zone is purported
to account already is accounted for by variability in the reference sites.” RiL BKPE358Tr. at
58-59.
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systems.
a. EPA’s Benchmark

TheCourt finds that EPA’s Benchmark supports Plaintiffs’ theory of causatmalready
discussed above, this Court owes deference to the EPA’s scientific detemnsimaade within its
area of expertise so long as the agency’s reasoning and conclusioationat-a hurdle easily
cleared bytheBenchmark—a document characterized as “excellent science” by Dr. Palimext
75.

Designed with the purpose of protecting aquatic life in the region, EPA’'$\Beik “uses
field data to derive an aquatic lilenchmark for conductivity that can be applied to waters in the
Appalachian Region that are dominated by salts &f,G4g*", SO and HCQ™ at circumneutral
to mildly alkaline pH.”"EPA’s BenchmarkJoint Ex. 58 at JE38%ee alsdCormier & SuterPIs.’

Ex. 5 at FE88-89, Tr.at 263 (“Both mined and unmined sites have similar proportions 6f,Ca
Mg®*, HCOs~, and SO* but very different concentrationsThe difference between the ionic
composition of mined watersheds and watersheds with other sources of ions suobsas bary
large”). Because the “salt matrix and background is expected to be similar througbout t
ecoregions,” EPA’s Benchmark is@able to those parts of West Virginia and Kentucky within
Ecoregions 68, 69, and 7d. at JE382. EPA’s Benchmark notes that “prominent sources of salts
in Ecoregions 69 and 70 are mine overburden and valley fills from$agje surface mining, but
they may also come from slurry impoundments, coal refuse fills, or deep.minedsat JE386.

It is precisely because water in the examined regions is so consistehtlpitarmly dominated

by a distinct mixture of ionic pollutants that setting a berathnfior the Appalachian Region is

15 «Other sources include effluent from waste water treatment fasilaied brines from

natural gas drilling and coalbed methane productiloh.dt JE386.
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possibleld. (“Because relationships between conductivity and biological responses appegr to va
among different mixtures of ions, this benchmark is limited to two contigtegiens with a
particular dominant source c&alinity.”) (emphasis added).

In its nearly thredaundred page scientific Benchmarafter considering and then ruling
out the potential confounding effects of habitat, organic enrichment, nutriengssitee
sediments, pH, selenium, temperature, lack @hdwaters, catchment areas, settling ponds,
dissolved oxygen, and metalshe EPA found that “salts, as measured by conductivity, are a
common cause of impairment afjuatic macroinvertebrates” in central Appalachian streams.
EPA's BenchmarkJoint Ex. 58 ®JE429, JE47.Xee also idat JE468(“This causal assessment
presents clear evidence that the deleterious effects to benthic invertebratassackby, not just
associated withthe ionic strength[, i.e., conductivity,] tdfe water. . . . When [other potential]
causes are absent or removed, a relationship between conductivity and epheamgraper
mayfly,] richness is still evident.” (emphasis addem))at JE465(“As conductivity increases, the
occurrence and capture probability dmges formany genera in West Virginia .at the
conductivity levels predicted to cause effects. The loss of these genera isre @ey clear
effect.”). The Benchmark also found that “of the [nine] land usesanalyzed, only mining
especiallyas®ciated with valley fillsis a substantial source of the salts that are measured as
conductivity.”Id. at JE446.

The EPA ultimately concluded thgg]t the benchmark of 300S/cm the corresponding
WVSCI score is 64, which is impaired based on West Miatgnbiocriteria. Using logistic

regression, the probability of impairment at 38cmis 0.72 and at 300S/cmis 0.59.™° EPA’s

% In Appendix G, the Benchmark explains validation of EPA’s findings in Westnigrgiy
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Benchmark, Joint Ex. 58 at JE464; Tr. at®8 Stated differently, the EPA found that in central
Appalachian streams, wheonductivity reaches 300S/cm, it is more likely than not that the
subject stream will be biologically impairedin support of both the specific 300 uS/cm
benchmark value and the general causal linkage between conductivity andiertimpaquatic
macoinvertebrates, the Benchmark contains a graph which charts, for 163 genera, the l#vel of sa
exposure above which a genus is effectively absent from water bodies in a reglon, wit
conductivity readings on theaxis and proportion of genera extirpateditosm y-axis.ld. at JE400,

fig. 8. A fairly consistent line is formed as conductivity and extirpation botleas®, illustrating

the causal connection between conductivity and significant biological impaiwherh Plaintiffs

seek to proveSee id.

Upon review, the SAB commented that “[bJuilding a strong case for causalte et
conductivity andloss of genera requires that two linkages be demonstrated: (1) a strong
relationship between stream conductivity and the amounfvalfey fill] in the upstam
catchment, and (2) a strong relationship between elevated stream condantivibss of benthic
macroinvertebrate taxaThe EPA document presents a convincing case for both linkégjes.”

Ex. 25 at PE383, Tr. at 73.The SAB did not identify a need to conduct further analysis of
temperature, embeddedness or habitat as potential confounding factors beyond Appendix B,
wherein the EPA provided an “Analysis of Potential Confounders.”

b. WVDEP's relatively conservative iderication of “definite stressors”

examining Kentucky data from the same ecoregiBR#&'s Benchmark, Appendix G, Joint Ex. 58
at JE58999 Using data independently collected by the Kentucky Division of Water
(“KDOW?"), the EPA found a remarkably similar benchmark value of 28&m.d. at JE589see
alsoCormier & SuterAssessing Causation of the ExtirpatiorBtfeam Macroinvertebrates by a
Mixture of lons 32(2) Envtl. Toxicology and Chemistry 277 (2013), Pl.’s Ex. 5.
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In August 2010, the WVDEP released its “Justification and Background for tBegni
Guidance for Surface Coal Mining Operations to Protect West VirgiNargative Water Quality
Standards, 47 C.S.R. 2 88 3.2.e and 3.2.i.” Joint EX.\6.DEP explains that “[tjhe Guidance is
intended to facilitateeompliancewith applicablestatutoryand regulatory requirements and to
provide reasonable means of effectuating the intent of the narrative criterial] as v enforce
the mandate of the Clean Water Act (“CWA”) that every permit contain effluent linmgatiaat
reflect the practicable pollution reduction a state can achi¢édeat JE694(citation omitted)
While disagreeing with EPA’s reasoned scientific conclusion on wbaductivity limits are
necessary to protect the chemical and biological integrity of West Virginiaanss, the WVDEP
nonetheless did consider its own independent conductivity thresholds (though it did so without
explaining scientific researghstifying its conclusions)ld. at JE700. The WVDEP recognizes
ionic strength as a “definite stressor” in alkaline drainage when conductivipasses 1533
nS/cm sulfates surpass 417 mg/L, and chlorides surpass 230 hag/LUpon examining
WVDEP's thresholddvels, Dr. King remarked that the levels are “very conservative.” Tr. at 251
52. However conservative, it is at least evident that the WVDEP accepts that increased
conductivity causes or materially contributes to decreases in aquatic life.

c. Peerreviewedscientific publications

Even without affording deference to EPA’s Benchmark, relying on the extaettot of
peerreviewed scientific publications, the Court could still find that Plaintiffs hareeen by a
preponderance of the evidence that (1) alkaline mine draitypgeal in central Appalachian
surface mining operations causes or materially contributes to high condustiviégceiving

streams ath (2) the characteristic composition of such high conductivity alkaline mine drainage
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causes significant biological impairment to aquatic macroinvertebrates.

First, as mentioned above, the lead authors of EPA’s Benchmark, Dr. Susan Cormier and
Dr. Glenn Suter, subsequently publisheeveral peerreviewed component sections of the
Benchmark in the scientific journBnvironmental Toxicology and Chemistfy In one of these
component articlesCormier and Suter analyzed six charactessticcausation: caccurrence,
preceding causation, interaction, alteration, sufficiency, and time order, fiadlingut one
strongly supported the causal relationship, with no evidence available for thendutgta
characteristic.Susan M. Cormier et alAssessing Causation of the Extirpation of Stream
Macroinvertebrates by a Mixture of lor&2 Envtl. Toxicology & Chemistry 277 (2013), PIs." Ex.
5, Tr. at 258 72. Cormier and Suter found that “[t{]he conductivity at mined sites is 10 to 50 times
greater than at unminedesti The source of increased conductivity is independently corroborated
and consistent.Id. at PE88, Tr. at 26263. Relying on multiple lines of evidence, including not
only their own findings in developing the Benchmark, but also based on the coltdatesearch
available in the published literature, Cormier and Suter conducted a formalaaaiyals linking
high conductivity and extirpation of sensitive macroinvertebratesntral Appalachian streams:

Through this assessment, the authors found that a mixture containing the ions

17 SeeSusan M. Cormier, Glenn W. Suter Il & Lei Zhemgrivation of a Benchmark for
Freshwater lonic Strengtt82 Envtl. Toxicology & Chemistrg63 (2013), PIs.' Ex. 3; Susan M.
Cormier & Glenn W. Suter IIA Method for Assessing Causation of Field Expesaesponse
Relationships32 Envtl. Toxicology & Chemistry 272 (2013), Pls.' Ex. 4; Susan M. Cormier et al.,
Assessing Causation of the Extirpation of Stream Macroinvertebrates by a Mixture ,a82ons
Envtl. Toxicology & Chemistry 277 (2013), PIs.' Ex. 5; Susan M. Cormier éRallationship of
Land Use and Elevated lonic Strength in Appalachia Waterst8€nvtl. Toxicology &
Chemistry296 (2013), PIs.” Ex. 6; Susan M. Cormier & Glenn W. Sutek Nethod for Deriving
WaterQuality Benchmarks Using Field Dat82 Envtl. Toxicology & Chemistry255 (2013),
Pls.” Ex. 7; Glenn W. Suter Il & Susan M. Cormiér,Method for Assessing the Potenfiai
Confounding Applied to lonic Strength in Central Appalachian Stredathgnvtl. Toxicology &
Chemistry 288 (2013), PIs." Ex. 8.
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[calcium, magnesium, bicarbonate, and sulfate], as measured by conductivity, is a
common cause of extirpation of aquatic macroinvertebrates in Appalachia where
surface coal mining is prevalent. The mixture of ions is impdd as the cause

rather than any individual constituent of the mixture. The authors also expect that

ionic concentrations sufficient to cause extirpations would occur withiessalt

mixture containing predominantly [bicarbonate, sulfate, calciumpaaghesium]

in other regions with naturally low conductivity.

Id. at PEB5, Tr. at 257-58.

Cormier and Suter independently published their confounding factor analysisllas we
Cormier & SuterA Method for Assessing the Potential for Confounding Applied to lonic Strength
in Central Appalachian Stream32(2) Envtl. Toxicology and Chemistry 288 (201Bs.’ Ex. 8.
Using a weighbf-evidence approachthat analysis considertwelve potential confounders
habitat, organic enrichment, nutrients, deposited sediments, pH, selenium, tempkeiktuoé
headwaters, catchment area, settling ponds, dissolved oxygen, andichetaBE112, Tr. at 274.

By adapting principles of epidemiology to the appliedigtof multivariate ecological field data,
Cormier and Suter repogkamirationand methodical eliminain of each potential confounder.

Second, Plaintiffs presented numerous other scientific articles publispedrreviewed
journals, all supporting theonclusions reached by the Benchmarks explained by Dr. King,
“it's really gettingto the point where we have a substantial literature that is arriving at this
conclusion that conductivity associated with alkaline mine drainage is very gtiorigid to
biological degradation; and it seetoshappen at levels around JQ&/cnj . . . and it continues to
get worse as conductivity increases.” Tr. at 24%s surveyed below, these articles addithes
relationship between mining and impairment in ceigalachian streams, observed extirpation

of macroinvertebrateandthe relative significance of conductivity as opposed to other potentially

confounding factors.
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For purposes of this case, tlise of published peereviewed scientific articles betg
with Dr. Gregory Pond findings based on a field study concluding that “[flour lines of evidence
indicate that mining activities impair biological condition of streams: shift in specienlasges,
loss of Ephemeroptera taxa, changes in individual metrics and indices, and diffénenwessr
chemistry.” Gregory J. Pond et dbownstream Effects of Mountaintop Coal Mining: Comparing
Biological Conditions Using Familyand Genud_evel Macroinvertebrate Bioassessment Tools,
27 J.N. Am. Benthological Soc'y 717 (20082008 Pond”), PIs." Ex. 15; Tr. at 381. Dr.
Pond’s findings were published in thé&ournal of the North American Benthological
Society—according to Dr. Palmer, the top stream ecology journal. Tr. at 40.

The connection between mining and impairment, not surprisingly, continued to be
supported bysubsequent studies examining the extirpation of macroinvertebrates. In 2010, Dr.
Pond published a peeeviewed scientific article irlydrobiologiaaddressing ptgms of taxa loss
in headwater streams in eastern Kentuéggory J. PondRatterns of Ephemeroptera taxa loss
in Appalachian headwater streams (Kentucky, U8A)(1) Hydrobiologia 185 (2010),4?1EX.

16, Tr. at 4446. In the abstract, Dr. Pond refsothat “mean mayfly richness and relative
abundance were significantly higher at [reference] sites compared to all odgore; [mined]
sites had significantly lower metric values compared to [residentialjairdd mined/residential]
sites.”ld. & PE223, Tr. at 45. Agreeing with Dr. Pond’s conclusion, Dr. Palmer restategbais pa
as “concluding that the abundance of mayflies declines dramatically edrsineams even in
comparison to watersheds that have a little bit of mining and residestglbgment in them.” Tr.
at45. To Dr. Palmer’'s knowledge, no subsequent publication invalittegesfindings.|Id.

In 2012, Dr. Pond published an additional pestiewed scientific article in
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Hydrobiologig this time addressing the effect of coalnmg on stoneflies and caddisflies.
Gregory J. PondBiodiversity Loss in Appalachian Headwater Streams (Kentucky, USA):
Plecoptera and Trichoptera Communiti€&[9 Hydrobiologia 1, 97 (Jan. 2012), PIs." Ex. 17.
Consistent with other published findings, Dr. Pond fouhatwhile any disturbance can cause a
reduction in the number of stoneflies and mayflies, the greatest reduction in swardsuffered

at sites impacted by miningld. at PE240, Tr. ad5-46 (“Core caddisfly genera. .were
extirpatedfrom most disturbed sites. Species richness was significantly higheened sites

and reference site mean tolerance value was lowest compared to all other categones; relati
abundance of both orders was variable between disturbance groups”).

As the body of scientific literature developed, conductivity emerged as a sigrifica
contributor to the observeliological impairment coincident to mining activities. In 2010,
Plaintiffs’ expert, Dr. Palmer, and Dr. Emily Bernhardt publishedexpeviewed sientific article
in Sciencanagazine—a prestigious scientific journaireporting their finding that, in some 1058
West Virginia streams, as sulfates and other ions increased, “the streditoo index declined,
as did the number of insect genera, the number of intolerant genera, and the numbdiyof ma
genera."Tr. at 3739 (explaining the significance d#l.A. Palmer et al. Mountaintop Mining
Consequence827 Sci. 148 (2010), PIs.’ Ex. 13.

These findings by Dr. Plamer and Dr. Berhdtdther confirmed Pond’s earlier work
examiningthe relative influence of various factors on stream quality. Table 5 in the 2008 Pond
study shows correlation coefficients for the GLIPMSS and WVSCI and thdicagce of various
factors, e.g., pH, specific condaace, aneembeddedness. PI€X. 15 at PE213. According to

Dr. Pond’s findings, temperature and embeddedness have a relatively veryefgwllon
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GLIMPSS and WVSCI scores, with conductivity having a much more significkeat.ad., Tr. at

42. In Dr. Palmer’s expert opinion, Dr. Pond’s findings support the conclusion that teityluc
related to mining i$the primary leading factor” in stream impairmefit. Tr. at 43—44 see also
Testimony of Dr. King Tr. at 214 (“what they found was a very strong relationship between
conductivity associated with alkaline mine drainage and both WVSCI and theR=E3Mcores?)

As of trial in this matterand to Dr. Palmer’s knowledge, the conclusions in the 2008 Pond paper
continue to be supported by all subsequently published literature. Tr. at 41.

More recently, scientists have done more than note a connection between conductivity
caused by mining and impairment; scientists have embarked on determinihglttsed which
conductivity has devastating effectsr 2011, a collection of WVU researchers published a
peerreviewed scientific article in thdournal of the North American Benthological Society
examining “the relationship between both mining and residential and commerciapegat on
biological condition of streams,” finding “that streams that had both relativgly leivels of
development and mining had lower biological conditiomiteeams that had just development or
just mining.™® Tr. at 207 (explaining the findings &ric Merriamet al, Additive Effects of
Mining and Residential Development on Stream Conditions in a central Appalachian Watershed
30(2) J. N. Am. Benthological Soc. 399 (2011g.HEx. 12). That study further explained that

“specific conductance was the major stressor associatéd mining,” and that biological

18 As explained by Dr. King, because the 2008 Psndly examined conductivity data
collected over the course of a year, that study included more conductivity dateaonssthan is
available in the WVDEP database. Tr. at 214. Owing to better underlying conyudéta, the
2008 Pond paper shows that “[w]hen we have better conductivity estimates, you epthurnpnex
a lotmore variance in the WVSCI scores and in the GLIMPSS scores,” with as much a&t8@8%
variance explained. Tr. at 214-15.

% The Journal of the North American Benthological Societpow known asFreshwater
Science-is regardedy Dr. Kingas the “best jounal for stream ecology.” Tr. at 212.
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impairment occurred at 25%0S/cm Id. at PE1I66PE167 Tr. at 209, 211.
We found significant effects of mining ongtream conditions. Increased levels of
mining resulted in poorer water quality, primarily through insesain specific
conductance and associated dissolved chemical constituents (i.e., [sulfate,calc
magnesium, sodium, and nitrate]). [Selenium] concentrations exceeded US EPA
waterquality standards in several mined sites. However, no relationship was
observed between [selenium] and total [percent] mining. Mining also resulted in
significant alterations to macroinvertebrate community structureghrdecreases
in sensitive taxa (i.e., EPT richness, E richness, and [percent] E), and
Ephemeroptera consistity showed the greatest decline. These alterations led to
significant decreases imWVSCI score. Mining had no measurable effect on
habitat complexity or quality. . . . Increased specific conductance is @onibishe
dominant stressor in streams afeetby mountaintop removal mining in southern
West Virginia. . . . Furthermore, increased specific conductance is a consistently
important predictor of ecological condition in these systems.
Id. at PE167#68 (citations omitted)Tr. at 209-10.As explainedoy Dr. King, Merriam et a are
“suggesting that the mixture of ions that constitute specific conductance or ceitglucti. is
having a direct effect on aquatic macroinvertebrates, particularlyfliesayand that it's
independent of many of these other factors that you might normally assothetkegradation and
biological impairment.” Tr. at 211. “Consequently, conductance may b&hblestingle indicator
of coatmining influence on aquatic ecosystems.” Pls.” Ex. 12 at PE170, Tr. at 211.
Similarly, in 2012 Emily Bernhardt Brian Lutz,andDr. King, among other collaborators,
published a peeteviewed scientific article ifEnvironmental Science and Technolpogferein
two different methods were used to determine the biological impairment effexiaductivity:
generalized additive regression models for three different biologicalponss
variables—including the number of intolerant taxa and WVSCI scerasd the Threshold
Indicator Taxa Analysis (“TITAN”) method, which Dr. Kirgp-developedBernhardt et al, How
Many MountaingCan We Mine?: Assessing the Regional Degradation of Central Appalachian

Rivers by Surface Coal Mining6(15) Environmental Science and Technology 8115 (July 2012)
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(“How Many Mountaing, PIs.”Ex. 2. The research underlyiftdow Many Mountainsccurred
coincident to development of the Benchmark, and the authétewfMany Mountainsought to
screen and examine WVDEP data “in a very different way” in order to see howethdis might
compare to EPA findings?® Tr. at 238-39. Upon completionHow Many Mountainseported
results that were “remarkably consistent” with EPA’s findings, identifginyVSCI impairment
threshold of 30§1S/cmand a threshold of 2§8S/cmusing TITAN. Tr. at 241.

Most recetly, in 2014, Dr. Pond, Margaret Passmore, Kelly Krock, and Jennifer
Fulton—all with the EPA—along with Nancy Pointon, John Felbinger, Craig Walker, and
Whitney Nas—colleagues from the OSMREpublished a peereviewed scientific article in
Environmental Maagementinding, among other conclusions, that the vast majority of streams
adjacent to reclaimed mine sites with valley fills were still impaired eleven to-thrgg years
after reclamation. Pond et alLong-Term Impacts on Macroinvertebrates Downstream of
Reclaimed Mountaintop Mining Valley Fills in Central Appalachtd(4) Envtl. Mgmt. 919
(October 2014)Pls.” Ex. 19, Tr. at 4951 (“Although these [valley fills] were constructed
pursuant to permits and regulatory programs that have as theirgaatedhat (1) mined land be
reclaimed and restored to its original use or a use of higher value, anaif) does not cause or
contribute to violations of water quality standards, we found sustained ecoldgioalge in
headwater streams draining [\gl fills] long after reclamation was completed” he article
explains that they “found that known sensitive taxa such as the m&ghesnerellandEpeorus

and the caddisflileophylaxvere found at 100% of the reference sites but were absent from 12 of

20 How Many Mountainselied on a small subset of the WVDEP database, screening the data
for potential confounding factors, totad approximately 223 data points. Tr. at 243. EPA’s
Benchmark relied on the WVDEP database for ecoregions 69 and 70 and a smallegkEP/8Re
datasefor the same ecoregions, totaliagproximately 200 data points. Tr. at 243.
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15 (~80%) of the [valley fill] sites.PIs.”Ex. 19 at PE294, Tat54. As explained by Dr. Palmer,
this most recent article by Dr. Poadd colleagues, based on a natural experinséotyed that
“the exceptions to thewhat [shejould call a rule, that when conductivity reaches a certain point
you get impairment, were due to drifting organisms” from unmined upstream tidsutér. at 56
51.

Furthermoreit is also of note that in selecting reference streams fombst recenstudy,
Dr. Pond and his collaborators selected sites with comparable temperatusb@aidreégimeso
the mined sitesPIs.’Ex. 19 at PE289, Tr. atl552(“Local reference streams were sighted in close
proximity (range .75 to 10.km) to pairedvalley fills] . . .and had similar catchment areas, forest
types, and base geology”) That methodological approach had the effect of eliminating
temperature and habitat scores as potential confounding fdeler&Ex. 19 at PE 298[r. at 52
56 (“Habitat can be a limiting factor, but by design, we removed significant hdbgeaadation
factors by selecting sample reaches with relatively good habitat and iptGim vegetation at
reference andivalley fill] sites”). The experiment also relied on reference sites that “were not
pristine, as their catchments frequently had poorly maintained roads and culvditis, ut
right-of-ways, gas wellsor underground mining that did not discharge to the watershedgbther
further eliminating potentially confounding factoPds.’ Ex. 19 at PE289, Tr. at 52As explained
by Dr. Palmer, in this study “[the researchers] took exactly the approachoyod take in trying
to control for variables that you weren’t interesteaneasuring necessarily or that you weren’t
interested in testing.” Tr. at 57.

Not only has the literature consistently supported the same conclusions regheding t

relationship between mining, conductivity, and impairment in central Appalacheams, that
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consensus has developed through reliance on different methodologies and data sets. FHomat 70.
instance, s explained by Dr. Palmer at trithrough reliance on independent field date 2008
Pond study reaches the same conclusion as researchers relying on the W\G3EP Tt 41.
Thus, vhether relying on data from West Virginia or Kentucky state databases (eRArdidEIn
developing and verifying the Benchmark), subsets thereof (as Bernhardt, Lutz, gndikKin
How Many Mountains narrowing analysis to individual watersheds (as Merriam,atid), or on
the basis of independently collected field work (as was repeatedly done @) Researchers
consistently observed nonly biological impairment, but impairment occurring at remarkably
similar conductivity thresholds. These results held not only with variation in the datdsdutith
variation in the analytical methodology applied to examine that data.

Scientificconsensus and independent verification continues with respect to identification
of taxa and species conductivity sensitivity. cé&mparison oHow Many Mountainand the 2014
Pond paper shows that both studies identified similar taxa as sensitive to and tdldnight
sulfate concentratiorsone of the main constituents of conductivtgnd conductivity levels. Tr.
at 22225. Dr. King explained this similarity by noting that sulfates are a “predicheentcal
component, part of the mixture of ions that associted with alkaline mine drainageand
therefore “sulfates is just very highly correlated to [conductivity I§¥edsause it's part of it.” Tr.
at 225. These similar findingsegardingspecies sensitivities were shared not onlyHbyw Many
Mountainsand 2014 Pond, but are also consistent with the findings of EPA’'s Benchmark despite
the fact that each study relied on different dataSeTs. at 228.

Defendant argues that none among these numerousgvéared scientific articles makes

2L It is important to also note that species sensitivity varies with the stressarstanice, Dr.

King explained that mayflies have a much greater tolerance to degradation relativie stress.
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any statements regarding causatiomstead merely reaching conclusions with respect to
correlation. In response, the Court first notes EPA’s Benchmark as well as Cormier and Suter’
subsequently published component papers do report a causal relationship betgreen hi
conductivity alkaline mine discharges and extirpation of aquatic insekgdiscussed above, the
deference owed to those findings by the Court readily survives the lone csticisarelatively
under-qualified expert developed for purposes of litigation.

Even without the appropriate deference, through a survey of the uncontrovertaticscient
literature on the subject, the Court finds that Plaintiffs have proven their theaggnefal
causation by a preponderance of the evidengs. already explaed by the Fourth Circuyit
“epidemiological studies are not necessarily required to prove causation, asslotng a
methodology employed by the expert in reaching his or her conclusion is s@erti v.
McNeilP.P.C., Inc, 66 F.3d 1378, 1384 (4th Cik995) see also United States v. W.R. Graf#l
F.3d 745, 765 (9th Cir. 2007) (“the fact that a study is associatigagther than an
epidemiological study intended to show causatigimes not bar it from being used to inform an
expert’s opinion”) In fact, even the Reference Manual on Scientific Evidence states that
“epidemiology cannot prove causation; rather, causation is a judgment for epagsts and
othersinterpreting the epidemiological dat&."Manual at 597 (3rd Ed. 2011). “[A]n evaluatioh
data and scientific evidence to determine whether an inference of causation isiajgoreguires
judgment and interpretationld. at n.140Plaintiffs have presented two expesish the equisite

experience and judgmenthose opinions on the calisalationship between conductivity and

22 Defendant’s expert, Ms. Kuehn similarly testified tt{atle cannot typically observe the
cause and effect relationships we’re interested in.” Tr. at 399. She furthemedptihat “we
observe associations in samples because we cannot observe causation as’iT ocai€5.
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impairment will be outlined below.

More fundamentally, Plaintiffs are required to meet a lega opposed to
scientific—standard of proof. As a matter of law, Plaintiffs’ burden is “not scientifiaceyt but
legal sufficiency.”Ferebee v. Chevron Chem. C636 F.2d 1529, 1536 (D.C. Cir. 1984). “[T]hat
science would require more evidence before conclusively considering the causastanque
resolved is irrelevant.ld. It is with the legal standard in mind thahe Court is able to finthat
the weight of evidence shows that it is more likely than not that high conductivityeamst
impacted by alkaline mine drainage caisematerifly contributesto chemical and biological
impairment.

d. Expert testimony

The Court continues to find the testimony of Dr. Palmer and Dr. King to be very
persuasive. First, Dr. Palmer, a professor at the University of Maryland, was admitted as an
expert before this Court in aquatic ecology and stream restorabonPalmer haauthored more
than 150 peereviewed sientific articles in the field of aquatic ecologpcluding two papers
particularly addressing the effects of ionic stress on impaired str@amat 16, 1819. In
addition to stream ecology research conductedrinFalmer’s laboratory at the University of
Maryland, she also runs the So&avironmental Synthesis Center, a mutiilion dollar project
funded by the National Science Foundation that boasts 16 staff members;d0gposst! scholars
and roughly 500 giting scholars each yearr. at 1418. Dr. Palmer also has field expence
relevant to this disputehe is familiar with Appalachian headwater streams, mining impacts, and
stream assessments, including physical, chemical, and biological asges§man19-20.

Second,Dr. King was acceptedsaan expert in aquatic ecology, entomology, and
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ecological data analysfs.Tr. at 206. He is a tenured professor at Baylor University in Waco,
Texas, where he teaches courses in stream ecology, aquatic aokbdggxonomy of aquatic
insects, among others. Joint Ex. 24, Tr. at 199. He has published over fifty artickeanedsi of
expertise and has served as a both a reviewer and a subject matter editcofogical
Applications and Freshwater ScienceTr. at 19920Q 202-203. At Baylor, Dr. King is
responsible for the Aquatic Ecology Lab, where he oversees five gradigdatst three fullime
technicians, and several undergraduate researchers. Tr. at 200. Currentilyg sagearch
projects in DrKing'’s lab include the development of a water quality criteria for atraamdean
NSF funded project examining environmental implications of nanomaterials in aquatic
ecosystems. Tr. at 200Dr. King codeveloped a technique called Threshold IndicatoraTax
Analysis (“TITAN”). Tr. at 204. Since announcing TITAN via peeviewed journal publication
in 2010, Dr. King reported thatthough admittedly criticized by one ecologistITAN has been
used in roughly 60 articles, including use by Connecticut and NMagsetts in biological
condition work and the United States Geological Survey (“USGS”) in the NortAeaat 204
343. Additionally, Dr. King was recently selected by a joint committee of gameappointed
scientists from Oklahoma and Arkansas to l@aadndependent stressor response study related to
phosphorus” in waterways in northeastern Oklahoma and northwest Arkansas. Tr. 201-02.
Upon summarizing the literature to date, Dr. Palmer explained that she wasanetciw

anypublications or research contradicting the published findings linking mining, condycivat

23 Dr. King prefers to idenfy as an expert in ecological data analysis as opposed to an expert
in statistics because “ecological data analysis deals specifically with iipeeuidiosyncratic
properties of ecological data, which makes them generally not amenable tcoredddr
conventional statistical procedures, particularly when you're talking aboutespgssemblages
and multiple predictors... [a]nd while | have a strong foundation in conventionatissatisat's
my area of expertise.” Tr. at 1:989.

-35-



impairment in central Appalachian streams. Tr. at Bimilarly, in Dr. King’s expert opinion, the
body of scientific literature on the question available today demonstratesridattuity is likely
causing biological impairment: “there has not been a study that has gemesaiésithat lead to

.. any other conclusion other than conductivity being a very consistent, predoctaséde factor in
the imparment of Appalachian streams.” Tr. at 252Dr. King further explained that the
significance of this collection of studies lies in the fact that the scientific methodlivased on
the development of such consensus in the literature, “and when you have a consensubgtigat’s
we get to the point where we say this is a fact of science.” Tr. ab352n fact, while the formal
causal analysis conducted by EPA further shores up the relationship between cibyduncti
impairment, Dr. King explainethat the literature alone reveals a “remarkably strong predictive
relationship” and a “compelling” case that “conductivity associated with misieate causes
biological impairment.* Tr. at 253-54. Thus, even without the Benchmark, “with all the other
literature that is out there now, the consensus is, yes, [conductivity] is causimgnempa Tr. at
255.

Of course, as already reviewed, Plaintiffs’ generally theory of causdtes not rest
solely on the literature Rather, Plaintiffs have present@dore than sufficient evidence
supporting general causation through the published,-rpg@wed scientific literature, the
reasoned, scientific judgments of an expert agency as expressed in EPAlMBHQ the
opinions of markedly qualified expert resgdasrs in the field.

2. Specific Causation

24 Furthermore, in DrKing'’s opinion, while a formal causation analysis takes the reliability
of these conclusions “to the next levelliat analysis is neither necessary nor is it generally
conducted in the course of answering most scientific questions. Tr. at 254.
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There isno reason to doulihat Stillhouse Branch is biologically impairedn 2003,
WVDEP conducted macroinvertebrate sampling at Stillhouse Branch and foundet®a’'str
WVSCI score to bd7—well below the impaiment threshold. Joint Ex. 43 at §12. In 2008, the
WVDEP listed Stillhouse Branch as biologically impaired and identified ionic itgxas the
significant stressorld. at Y13. Four years later, WVDEP sampling revealed an even lower
WVSCI score of 31.6teStillhouse Branch-less than half the threshold impairment sctdeat
14. Not surprisingly then, West Virginia8012 Section 303(d) List continued teeport
Stillhouse Branch as biologically impaired throughout the entire length of renrst notig
mining as the source of impairment. Joint Ex. 59 at JE693.

In addition to WVDEP’snow long-standingdetermination that Stillhouse Branch is
biologically impaired, Plaintiffs’ experts also conducted sampling confirntimeg continuing
biological impairmat of Stillhouse Branch. Sampling conducted by Plaintiffs’ expert, Dr.
Christopher Swan, on September 30, 2013, returned a WVSCI score of 58.17, and a GLIMPSS
score of 27.71, both below the respective impairment thresholds for each mudtings®. Join
Ex. 13.

Thus, the question is not whether the stream is impaired, but rather whether iariompoll
from Defendant’s discharge is causing or materially contributing to the moredat Stillhouse
Branch. To answer that question, the Court will consider Plaintiffs’ evidenceirghdat
Defendant’s discharge of ionic pollution is of a characteristic composition gseleatvn in the
scientific community to cause or contribute to impairment int@eAppalachian streams.

By stipulation of the parties entered June 3, 2014, Defendant reporigdnang surface

water quality data to WVDEP in its 1996 permit applicatidoint Ex. 43 ECF No. 52. That
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baseline data included samples taken roughly monthly from December 1994, thrayd!995,
and reported conductivity ranging from g&/cmto 104uS/cmand sulfates ranging from 4 mg/L
to 22 mg/L. Joint Ex. 43 at JE126.

Conductivity and sulfates notably increased after Defendant began mining in the
watershed. Samples taken by WVDEP at Stillhouse Branch from 2003 through 2012 showed
conductivity ranging from 2,61aS/cmon May 9, 2012, to 3,964S/cmon May 12, 2004ld. at
JE127-28. All of the recorded samples taken by WVDEP during this time peepdrted
conductivity levels above 3Q0S/cm.d. Dr. Palmer characterized these numbers as significantly
elevated relative to the praining sampling data.Tr. at 88-89. Similarly, samples taken by
WVDEP at Stillhouse Branch showed sulfate levels consistently above 1,500 mgdmeén s
instances nearly as high as 3,006/L. Joint Ex. 43 at JE1228. Not only are these
measurements extremely high relative to the background sulfate levels, baahaements are
also well above the 50 mg/L thresholdntibed by WVDEP as indicative of mining impacg&ee
Tr. at 92;see alsdHow Many MountainsPIs.’Ex. 2 at PE23, Tr. at 24¥inding a sulfate threshold
for impairment under WVSCI and TITAN at 50 mgénd a threshold for impairment under
GLIMPSS at 52 mp

In addition to samples taken by WVDEP, the parties’ own sampling revealsmige sa
remarkably high levels of conductivity. First, more than half of thadmthly samples taken by
Defendant at Outfall 029 from October 2011 through December 2012 showed conductivity above
3,000uS/cm Joint Ex. 43 at JE129All bi-monthly samples collected by Defendant during this
time period reported conductivity levels above 308/cm.Id. Additionally, on behalf of

Plaintiffs, ;1 September 30, 2013, Dr. Evan Hansen, with Downstream Strategies, conducted
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sampling in Stillhouse Branch at Outfall 029 and just downstredbm. Hansen reported
conductivity measurements of 2,8@&/cmat Outfall 029 and 2,82 S/cmin the stream. Joint
Ex. 4.

Given the multifold increase in conductivity observed after mining commenc#te in
Stillhouse Branch watershed, it can be reasonably concluded that mining is moréhhkehot
the cause of high conductivity levels at Stillhouse Brantihfact, that arguably undsates the
degree of confidence the evidence allows. Over time, Defendant’s mining opesatetolsed
across over 90% of the Stillhouse Branch watershed. There is simply no evidencheflandt
use activity (e.g., agriculture, urbanization, induatization) tha could account for the
significantly alteredstate of Stillhouse Branch.

In reporting to the EPA, WVDEP evidently reached the same conclusion, idemtifyin
mining as the source of impairment at Stillhouse Branch. 2012 303(d) List, Joint ExJE5%D8.
And that identification was made by WVDEP not only relative to other poteatidl uses, but
also relative to the option to report “unknownas the cause of impairment (sixteen of the
twentytwo streams on the same page as Stillhouse Bregqmort “unknown” as the cause of
impairment). Indeed, even Defendant’s expert, Dr. Menzie agreed that Fola’s mining opgrati
caused impairment at Stillhouse Branth.at 651.

The evidence further showed that it is more likely than not that theatia
macroinvertebrate community has been harmed because of ionic stressy é&suttimining. As
discussed above, multiple researchers have published findings identifying the hawlgrarti
aquatic taxa respond to ionic stress, all reaching simgaitse As ionic concentrations increase,

mayflies (e.g., Ephemerella Epeorus and Drunella) dramatically decline, while other
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macroinvertebrates thrie.g.,HydrophsycheCheumatopsychandCricotopug. Tr. at 219-29.

The biological sample collected@analyzed by Dr. Swan contained no mayflies whatsoever, nor
did it contain any of the conductivity sensitive genera identified by Dr. King. Edntl5
Instead, the sample was dominated by conductivity tolerant macroinvestellaint Ex. 15.

The complete extirpation of sensitive macroinvertebrates is unsurprigiaghoroughly
reviewed above, experts anticipate extirpation once conductivity levels s@@3sS/cm The
conductivity levels at Stillhouse Brandmave been reported to kenfdd that estimated
benchmark. Indeed, conductivity levels at Stillhouse Branch are regularly twice tsdslef
even the WVDEP’s most conservative estinadtéhe threshold at which conductivity becomes a
“definite stressat

With that, Plaintiffs havealready made a compelling case that, at the very least, ionic
pollution at Stillhouse Branch is materially contributing to chemical and biolognirment,
and yet Plaintiffs’ expert still have more to offeAfter reviewing all the data and conductimer
own on site analysis, Dr. Palmer concluded that habitat conditions could not explain the
impairment she observed at Stillhouse Branch. Tr. @987 She further analyzed rocks in the
streambed, concluding that the level of embeddedness was not a function of sediment
accumulation, but rather a function of chemical precipitates. Tr. at 94. Dn Ragstegaard, a
geochemist, lateconfirmed Dr. Palmer's hypothesis, determinitigit the accretions on the
streambed were composed of manganese and either calcium sulfate or calciumesaahdraae
thus a result of ionic pollution. Tr. at 762—63. On the basis of all the evidence and in light of he
considerable expertise, Dr. Palmer unequivocally concluded that elevated cohdisstels and

sulfates ee causing biological impairment at Stillhouse Branch. Tr. at 21, 25, 90-91, 117.
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Dr. King similarly concluded that the conductivity levels at Stillhouse Branctldv
“unequivocally impair a stream.” Tr. at 30@r. King considered neither temperature nor habitat
to be causes of impairment at Stillhouse, noting a fairly average RBP stbeetamperature
range appropriate to support healthy aquaticlife. Dr. King explainedowering the temperature
at Stillhouse “would have absolutely no effe€t.Tr. at 308. Thus, on the basis of all the
evidence and his considerable expertise, Dr. King remains “absolutely cativiinaeStillhouse
Branch would still be biological impaired so long as conductivity levels wereddoessed. Tr. at
308.

Given the lage body of evidence presented by Plaintiffs and the lack of any meaningful
counterevidence, the CouRINDS that Plaintiffs have demonstrated, by a pregoadce of the
evidence, thabigh conductivity in downstream Stillhouse Branch is causiag at thevery least
materially contributing te-a significant adverse impadb the chemical and biological
components of the stream’s aquatic ecosystems.

Il CONCLUSION

In multiple ways, the chemical and the biological components of the aquatic estsyste
found inStillhouse Branch have been significantly adversely affected by Defesdisitharges.
The water chemistry ofhis streamhas been dramatically altered, containing levels of ionic
salts—measured as conductivitywhich are scientifically proven to be sersbyidetrimental to

aquatic life. The biological characteristics of the streaméalso been significantly injured, in

2> In full context, Dr. King opined that, at Stillhouse Branch, “unequivocally the prihcipa

cause [of impairment] is conductivity associated with the mine, and that if gaute reduce the
conductivity to a level of, say, 200, that you would see a dramatic incredse muinber of
sensitive taxa. . . . However, if you were to, for example, lower the temperattwe loy three
degrees consistently, my opinion is that it would have absolutely no effect ondhis str. . It
would still be biologically impaired.Tr. at 307-08.
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that species diversityand, in some areas, overall aquatic life abundans@rofoundly reduced.
Stillhouse Branchis unquestionably biogically impaired, in violation of West Virginia’'s
narrative water quality standards, with current WVSCI scores fallingbgow the threshold
score of 68.

Losing diversity in aquatic life, as sensitive species are extirpated and onl
pollutiontolerantspecies survive, is akio the canary in a coal mine. ThMgest Virginia stream,
like the reference streams used to formulate WVSCI,omasathriving aquatic ecosystemAs
key ingredients to West Virginia’s once abundant clean water, the upper seaichgest
Virginia’s complex network of flowing streams provide critical attribgtéRinctions,” in
ecological science-that support the downstream water quality relied upon by West Virginians for
drinking water, fishing and recreation, and important econ@ses. Protecting these uses is the
overriding purpose of West Virginia's water quality standards and the gda& stdte’s permit
requirements.

The Court thusFINDS that Plaintiffs have established, by a preponderance of the
evidence, that Defendahtis committed at least one violation of its permits by discharging into
Stillhouse Branch high levels of ionic pollution, which have caused or materiallyledgattito a
significant adverse impact to the chemical and biological components of the'stespiatic
ecosystemin violation of the narrative water quality standards incorporated into those permits

The CourDIRECTS the Clerk to send a copy of this written Opinion and Order to counsel
of record and any unrepresented parties.

ENTER: January 27, 2015

ROBERT C. CHAMBERS, CHIEF JUDGE
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