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SHILLING, COMMISSIONER

These matters come before the Environmental Rexgpeals Commission (“ERAC,”
“Commission”) upon three Notices of Appeal filed \mrious individuals and entities.
Appellants Club 3000 (“Club 3000"), the Village®blivar (“Bolivar,” “Village”) and the Stark-
Tuscarawas-Wayne Joint Solid Waste Managementi®iétDistrict”) timely filed appeals on
June 24, 2003, June 27, 2003 and July 1, 2003ateely’ The action underlying the instant
appeals arises from the final action of Appellebrissopher Jones, Director of the Ohio
Environmental Protection Agency (“Agency,” “Direcfo“OEPA,” “Ohio EPA”), in issuing a
Permit to Install an expansion to a solid wastefiito Appellee Republic Waste Services of
Ohio II, LLC, d/b/a Countywide Disposal and RecggliFacility (“Republic,” “Countywide”),
on June 2, 2003.

Mr. Richard Sahli, Esq., Columbus, Ohio represewtepellant Club 3000. Messrs.
Terrence L. Seeberger, Esq. and Victor R. Marsh, &fsthe law firm of Black, McCuskey,
Souers & Arbaugh, Canton Ohio represented theiBtistMr. Peter A. Precario, Esq.,

Columbus, Ohio represented the Village. Ms. MaukeBrennan, Esq. and Mr. Jason P.
Perdion, Esg. of the law firm of Baker & HostettleLP, Cleveland, Ohio, represented Appellee
Republic. And, Assistant Attorneys General Ms. is&d Yost, Esg. and Mr. James A. Carr, Esq.
represented the Ohio EPA.

Thede novohearing, held before the full Commission, commermwe October 4, 2004
and proceeded for nine days, during which timepdmties indicated that additional days of
testimony would be necessary to fully adjudicatertiatter. This first segment of the hearing
recessed on October 15, 2004, the second segngar Banuary 31, 3005 and recessed on
February 4, 2005, and the final segment commenadeebruary 22, 2005 and concluded on
February 25, 2005.

Subsequently, on June 22, 2006, the Commissionuobed a site visit at the Countywide
facility, where it toured the existing operatiomslabserved construction of the expansion area.

On August 16, 2006 the District filed a Motion taldnit Newly Discovered Evidence.
Both the Director and Republic opposed the Distrigtotion and on August 31, 2006 ERAC
found the motion not well taken and ruled to Demg District’s Motion to Submit Newly
Discovered Evidence. (ERAC Case No. 79334, Cdedtems OO0OO0O0, PPPPP, QQQQQ,
RRRRR.)

On November 20, 2006, in ERAC Case No. 795324B4ge of Bolivar, et. al. v.
Christopher Jones, Director of Environmental Prateg, et a], the Village filed a Motion to

1 Club 3000's Notice of Appeal also included filowing individual Appellants: Michael Abicht,

Marie Burleson, Brenda Charton, Fred Charton, Dwayavin Flickinger, Maryann Fearon, Dick Harveynda
Harvey, Karen McDonnell, Tom O’Dell, and Lawrencainship Trustees - Ted Finlayson, Mark Haueterfered
Pedersen. (Case Nos. 795307-795320, File Item A.)
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Suspend Proceedings and to Remand Proceedingdar8inon December 26, 2006, the
District filed a Motion to Suspend Proceedings ArmdRemand Proceedings in its own case,
ERAC Case No. 795334&f{ark-Tuscarawas-Wayne Joint Solid Waste Distetctal. v.
Christopher Jones, Director of Environmental Praiec, et a]. (ERAC Case No. 795323,
Case File Item JJJJJ; ERAC Case No. 795334, Chsadim YYYYY.)

Appellees Director and Republic filed responsesgposition to each Appellant’s motion
in the respective cases. On February 25, 200 tinemission heard oral arguments on the
pending motions. (ERAC Case Nos. 795323, 795334.)

Based upon the Certified Record, evidence adducex the hearing, relevant statutes,
regulations and case law, the Commission’s visthéosite, and post-hearing argument regarding
the current status of the landfill, the Commisggsues the following Findings of Facts,
Conclusions of Law and Final Order AFFIRMING thedaitor’'s Final Action issuing a permit
to install to Republic for expansion of its lantifiite? Correspondingly, Appellants’ Motions to
Suspend and Remand Proceedings are hereby DENIED.

FINDINGS OF FACT
l. INTRODUCTION

1. The essence of this case is best characterizeuelyitector. In a letter responding to a
concerned citizen regarding Republic’s proposedfliiexpansion, the Director summarized his
duties in permitting and regulating solid wastedils. The Director stated:

Ohio’s landfill regulations are designed to protgiund water and surface water
resources and are more stringent than federalilarefulations. A solid waste
landfill permit application must contain detailed/dnogeologic information
demonstrating that the landfill will meet groundtesasiting criteria. The landfill
is required to install monitoring wells to deteclyampacts to the ground water
from the facility. The landfill must control surfaavater run off and erosion from
the landfill and monitor the water quality of diseges from the sediment ponds.
The rules contain numerous provisions for consiksactoperation, monitoring,
closure and post-closure care of the landfill. ¢idition, the landfill operator is
required to provide financial assurance to ensoae the landfill will be properly
closed and monitored for 30 years. (Certified RE¢tCR”) Item 3Y.)

2 The Commission also DENIES Republic’s renewedidis to Dismiss for Lack of Standing as
contained in its Proposed Findings of Fact and @mmans of Law in both the Village’s and the Disti$ appeals.
(ERAC Case No. 795323, Case File tem WWWW; ERAGe&IHo0. 795334, Case File Item DDDDD.)
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Il. THE PARTIES
A. Appellants

2. Various individuals and entities timely filed thrdistinct appeals opposing the Director’s
approval of Republic’s request to expand its exgstandfill at the Countywide site. On June 24,
2003, Club 3000, the Lawrence Township Trustees seneral individuals collectively filed the
first appeal, ERAC Case Nos. 795307-795320. Thiaggl of Bolivar filed the second appeal,
docketed as ERAC Case No 795323, on June 27, 2808, on July 1, 2003, the Stark-
Tuscarawas-Wayne Joint Solid Waste Managementi®@ifited the third appeal, ERAC Case
No. 795334. (Case Nos. 795307 — 795320, 7953287856334, File Items A.)

3. Club 3000 organized in the mid-1980s in respondeeoublic’s initial permitting
activities creating Countywide’s original landfgite. Club 3000 is a not-for-profit Ohio
corporation whose members reside in the vicinit¢otintywide. Many of its members depend
on private water wells for their water supply. ¢fimony Harvey, O’Dell.)

4. Club 3000 first appealed to ERAC regarding Repubhkctivities at the Countywide site
in 1989; the parties settled in 1990. Among othargs, the settlement agreement “allowed
authorized representatives of Club 3000 to accessi@wide Landfill for the purposes of
observing, inspecting and investigating the sit@ iaspecting and copying” various documents.
(Case No. 761978, File Item JJJ.)

5. Lawrence Township, whose trustees are appellanteiclub 3000 appeal, is located
adjacent to Pike Township, the township in whioh ldndfill is situated. (Testimony, Franks.)

6. The District is statutorily charged with “providirgr . . . the safe and sanitary
management of solid wastes within all of the incogbed and unincorporated territory of the . .
. district.” (Ohio Revised Code (“R.C.”) 3734.53(ACase No. 795534, File Item A.)

7. Bolivar, a small community of approximately one4tilsand people, is located about one
mile from the Countywide landfill facility, in Tuscawas County, Ohio. Bolivar’s public water
system pumps approximately 120,000 to 150,000 g=ld water per day and serves about 425
residential and light-industrial customers, botide and outside the Village limits. Water
pumped to its customers comes exclusively fromvaols well field located approximately one
and one-half miles southwest of the nearest edgf@eofountywide site. (Testimony, Franks.)

B. Republic

8. Republic owns and operates, with the assistan8@ &ill and part-time workers, the
Countywide landfill site, located at 3619 Gracemanenue, SW, East Sparta, OhloThe

% |In 1999, Waste Management, the largest solidenaminpany in the world, merged with U.S.A. Waste.
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Countywide site encompasses approximately 818 atresouthern third, a former coal mining
area,is not used for landfill purposes. Repuldrdaimed this lower portion, planted over
100,000 trees and developed recreational setthug, as a baseball diamond, a picnic pavilion,
a fishing pond and a remote control airplane flyahgp field. The Countywide facility accepts
waste from 26 counties in northeast Ohio and offers disposal for debris from storm cleanup
to the District and to Pike Township. Annually, @ywide pays $300,000 in fees to Pike
Township and $1-2 million in fees to the Distrittalso bioremediates petroleum containing
soil, which it recycles as landfill cover. (Testiny, Vandersall.)

9. Republic hired the EMCON/OWT Solid Waste Servicasstbn of the IT Group (later
the Shaw Group) (‘EMCON?"), located in Livonia, Miglan, as consultants to assist in the
facility design and application process to expdr@@ountywide facility. Mr. James Walker
served as the registered engineer, or project neinag the expansion development. The
proposed expansion will increase the total limisolid waste from 88.1 acres to 258.1 acres and
the disposal volume from 14,311,273 cubic yardwaste to 84,649,924 cubic yards of waste.
The proposed expansion will provide an additionsppasal capacity of 54 years based on an
average disposal rate of 3,500 tons/day or 27 y&ssd on an Authorized Maximum Daily
Waste Receipt of 7,000 tons/day. (CR Item 9.)

C. Ohio EPA’'S Review

10. On February 14, 2001, Republic submitted an apiicdor a permit to install (“PTI ) a
vertical and horizontal landfill expansion at théséing Countywide facility" The PTI
application consisted of five separately boundisast which included “Engineering Plans,” a
“Hydrogeologic Investigation” and a “Ground Watephtoring Plan.” The narrative portions
of the application describe the design, constracéind operation of the proposed expansion.
The engineering design plans provide overall siyelits and detailed designs for all pertinent
aspects of the proposed expansion. As a refetenteRepublic also included a chart that listed
and summarized Ohio Administrative Code (“OAC”)asilapplicable to solid waste landfills and
identified where the corresponding information agppd within the application. (CR Item 9;
Appellees’ Exhibit [“Ex.”] 3a; testimony, Bowman.)

11. During the more than two-year period between Rapgdubmittal of its application for
expansion of the Countywide site and the Directsssiance of the Final PTI, representatives
from OEPA and Republic engaged in numerous detdigtlissions and correspondences
relating to this PTI. Only those discussions amdespondences of particular relevance to the

To satisfy the United States Department of Justicecerns about the merger, Waste Management sold th
Countywide site and operations to Republic. (Testiyp Vandersall.)

* Ohio EPA issued the initial PTI for the existingifdy on May 18, 1989. A new PTI was submitted and
approved by the Agency on March 30, 1995. Theisitairrently operating under the PTI issued in 198R Items
7,9)
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instant appeal are discussed herein.

i. Hydrogeology Review

12. Jeffery Rizzo, a hydrogeologist for OEPA’s DivisiohDrinking and Ground Water
(“DDAGW?”) in the Northeast District Office (“NEDQO”yeviewed the hydrogeology and
geology portions of the application. Mr. Rizzo lieslicated over 1,000 hours considering
matters relating to Countywide, 145 of those halinectly related to reviewing the instant
permit. (Testimony, Rizzo.)

13. Inreviewing Republic’s permit application, Mr. R&first read the hydrogeologic report
and ground water monitoring plan. Next, he gatth¢ne applicable rules in Ohio
Administrative Code (“OAC”) 3745-27-06(C)(2) andriewed both the hydrogeologic report
and the ground water monitoring plan, rule by relesuring that each requirement had been
“addressed adequately.” Then, Mr. Rizzo similaelyiewed specific citing criteria found in
OAC 3745-27-07(H)(2) and (3) ensuring that the gilbwater siting criteria had been met.
Finally, Mr. Rizzo compared Republic’s ground watenitoring plan to the requirements of
3745-27-10(A), (B), (C) and (D). Mr. Rizzo testidi that during his comprehensive geologic
and hydrogeologic review, he also consulted nunseatiier documents, including Ohio
Department of Natural Resources (“ODNR”) recordacial geology documents, the DRASTIC
report and map for Stark county, a ground wateyuese map of Stark county, applicable OEPA
policy and guidance documents, and an underground map® (Testimony, Rizzo.)

14. On May 22, 2001, Mr. Rizzo sent an inter-office ecoamication (“IOC”) containing his
initial comments regarding Republic’s applicationJudith Bowman, Environmental Specialist,
Division of Solid and Infectious Waste ManagemébBiSIWM”), also at NEDO. (Appellees’
Ex. 173; testimony, Rizzo.)

15. Mr. Rizzo’s I0C to Ms. Bowman contained four seatolntroduction, Compliance
Issues, Comments and Conclusion. He found no Qangd Issues, but identified and included
an analysis of two Compliance Deficiencies, botatieg to the proposed ground water
monitoring system. The first deficiency relatedxAC 3745-27-10(B)(1)(b), in that the ground
water monitoring system proposed by the applicaag ot capable of determining the quality
of ground water migrating downgradient of the pregb unit.” The second deficiency related to
OAC 3745-27-10(B)(4)(a), in that the Applicant &ilto propose a “sufficient number of ground
water monitoring wells downgradient of the proposgdansion area.” (Appellees’ Ex. 173,;
testimony Rizzo.)

16. Mr. Rizzo recommended that to resolve both defes) the “owner/operator should
revise the proposed ground water monitoring plandtude a sufficient number of monitoring

> As will be discussed in greater detail laterhia bpinion, the purpose of a DRASTIC report istlenitify
and rank areas vulnerable to surface water pofiuti@\ppellants’ Ex. D.)
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wells located downgradient of the proposed expanaiea, such that the ground water
monitoring system is capable of representing tradityuof the ground water passing directly
downgradient of the limits of solid waste placemeriAppellees’ Ex. 173; testimony, Rizzo.)

17. On May 25, 2001, Ms. Bowman sent a letter to Mmd&xsall, General Manager at the
Countywide site, citing the two hydrogeologic defircies identified by Mr. Rizzo. On July 18,
2001, on Republic’s behalf, Mr. Walker, EMCON'’s j@ct manager, proposed “[a]dditional
monitoring wells . . . in the downgradient directiof the proposed limits of waste.” Mr. Walker
also stated that the “Investigation Report and@heund-Water Monitoring Plan have been
revised in such a way that the proposed groundrmadaitoring system will be capable of
representing the quality of ground water passingatlly downgradient of the proposed limits of
solid waste placement.” Further, he explained f&hasions have been copied on blue colored
paper and have replaced or augmented the init@lments as noted in the attached table.”
(Appellees’ Ex. 102, 174; testimony Bowman, Walker.

18. Mr. Rizzo reviewed Mr. Walker’s proposals and, @p&mber 5, 2001, sent an IOC to
Ms. Bowman summarizing his hydrogeologic reviewrRepublic’s July 18, 2001 revised
Hydrogeology Investigation and Ground Water MoniitgrPlan. Not satisfied that Republic’s
changes to the Hydrogeology Investigation and GaddMater Monitoring Plan adequately
corrected the two hydrogeologic deficiencies, Mzz& recommended the inclusion of two
additional conditions. Mr. Rizzo testified thalthaugh he generally prefers that the applicant
suggest and submit modifications to their applaratindergoing Agency review, in some
circumstances, as was the case here, the Agenoyrafil conditions to a permit that are
specifically tailored to address particular defnies noted by the Agency. (Testimony, Rizzo.)

19. Specifically, Mr. Rizzo proposed two additional daions to Republic’s PTI. Condition
19 required Republic to relocate ground water nawimgy wells MW-115 and MW-115a and to
install “additional ground water monitoring welts be identified as MW-121 and MW-121a, to
be located 500 feet south of relocated MW-115 amWd-M.5a.” Condition 20 approved
Republic’s plan to phase in monitoring wells, betammended that the Agency reserve the right
to require Republic to “accelerate the phasingfiground water monitoring well or wells.”
Essentially, Condition 20 would allow Republic tegge in ground water monitoring wells as
they become relevant and necessary to ascertagutiiy of the ground water. (CR ltem 3a3,
testimony, Rizzo.)

20. In an IOC dated September 12, 2001, Mr. Rizzo advids. Bowman that Republic’s
hydrogeologic investigation and ground water mamip plan satisfied the siting criteria
contained in OAC Rules 3745-27-07(H)(2)(a) throgghand (H)(3)(a) through (c). As such,
Republic’s PTI met the siting criteria describeddAC 3745-27-07. (CR Item 3e3.)

ii. Engineering Review

21. Ms. Bowman’s May 25, 2001 letter to Mr. Vandersadintifying hydrogeologic
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deficiencies also identified four engineering dieficies documented by Agency employees
during the review process. In requesting that Repaddress the four engineering “deficiencies
and comments,” the Agency:

(1) (&) recommended that Republic include “operatideight limitations and operating
slopes for critical operational conditions” on filan drawing for slope stability analysis
under OAC 3745-27-16(C)(4)(l); and

(b) presumed that the “geocomposite draihheilprovided with adequate drainage
outets [and] . . . requested that EMCON “reviseddleulations in the HELP model or
provide a justification for the assumption that evdevels will not rise higher than the
top of the geocomposite:”

(2) identified deficiencies in the Quality AssurarfQuality Control (“QA/QC”) Plan. To
comply with the QA/QC Plan requirements set fontloiAC 3745-27-08(C)(1)(b), the
plan must: (a) specify the clod size to be usetieénrecompacted soil barrier, (b) specify
the particle size to be used in the recompactddanier; (c) state the thickness of the
flexible membrane liner (“FML"); (d) adjust the desand sheer test frequency performed
on the FML so that it occurs every four hours;ie)ude the construction of a test pad,;
and (f) specify the grain size and permeabilityibgsmethods for the added geologic
material;

(3) identified deficiencies in the Post-ClosurerPlaquired under OAC 3745-27-
06(C)(7)(g). Republic had failed to include cogtlating to construction of test pads,
material testing, personnel and management of sdation pond and cost delineation
for “worst case” scenario for closure; and

(4) noted that Republic failed to incorporate salezquirements of OAC 3745-27-
06(C)(7)(i) including a “description of personnebponsible for determining waste
acceptance, procedure upon detection or suspeetection of PCB [Polychlorinated
Biphenyls] or hazardous waste, procedures foritrgiof sanitary landfill facility
personnel for personnel safety and to recognizelaged hazardous wastes and PCB
waste and notification procedures.” (CR Item 3&@pellees’ Ex. 102; testimony,
Bowman, Rizzo.)

22. Inthe same eight-page correspondence to OEPAhicihvMr. Walker described changes
made to satisfy the Agency’s hydrogeologic congevirs Walker also addressed the four
engineering deficiencies identified by the Agentlge first engineering deficiency contained
two parts. Mr. Walker responded to the first gmristating “[t]o facilitate future alterations .”.

® Developed at the U.S. Army Engineer WaterwayseExpent Station under a cooperative agreement
with the U.S. Environmental Protection Agency tppsoart RCRA (Resource Conservation and Recovery dyud)
Superfund programs, the HELP model estimates viatences for municipal landfills, RCRA and CERCLA
(Comprehensive Environmental Response, CompensatiohLiability Act) facilities, and other land gigsal
systems. (http://el.erdc.usace.army.mil/elmodelgihfo.html)
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EMCON “felt it would be best to state the [operaabheight] recommendations within one
location” of the PTI. Therefore, “only a note refacing the recommendations in the
geotechnical report was included on the phase dgsyi To address this concern, Republic
altered the phase drawings as requested by OERgpe(lees’ Ex. 174.)

23. Responding to the second part, Mr. Walker notetigdhancorrect value was used in the
HELP model. In the original calculation, the gempmsite was assigned a thickness value of
0.02. Republic reran the HELP model using theemdrthickness value of 0.2. The corrected
calculation “slightly lowered” the “leachate coltexn” and altered the HELP model outcome in
such a way that no changes to the leachate geserates were required. (Appellees’ Ex. 174.)

24. To correct the second engineering deficiency, Repufade six revisions to its QA/QC
Plan. The revised QA/QC Plan specified that: (&)ttaximum clod size shall be 3 inches or %2
the lift thickness; (2) the specific particle safthe recompacted soil barrier; (3) if high deysit
polyethylene is used, the thickness shall be 60maiters; (4) seams in the FML will be tested at
the beginning of the seaming period and every fmwnrs thereatfter; (5) specifications for test
pads and their construction are included; andq6aéilded geologic material, the minimum
frequency for testing grain size distribution i£gv5000 feet and the minimum test frequency
for permeability per material type is once everp®@ubic yards. (Appellees’ Ex. 174.)

25. The third engineering deficiency related to thetRaesure Plan. To rectify these
deficiencies, Mr. Walker advised that the constourctosts for test pads, material testing and
personnel could be found in the Closure Certificate highlighted the phases contained in the
plans demonstrating that a worst case scenarido®ad presented in the table. Additionally, he
clarified that post-closure costs for cleaning sadimentation basin assumed a clean-out
frequency of every five years. (Appellees’ Ex. 374

26. Finally, to correct the fourth engineering defiagnMr. Walker included an addendum
offering details on PCB and hazardous waste prexeand detection programs not fully
described in their original application. (CR It&u2; Appellees’ Ex. 174.)

iil. Financial Assurance

27. OnJuly 10, 2001, Fanny Haritos, of Ohio EPA’s Céanxe Monitoring and
Enforcement Unit, Division of Solid and Infectiowsaste Management (“DSIWM”), sent a
letter to Mr. Vandersall advising him that the ficzal assurance figures for closure and post
closure must be adjusted to anticipate inflatiéarther, Ms. Haritos advised “the wording of the
Certificate of Insurance doesn’t meet the wordeguirements of the financial assurance rules.”
(CR Item 3t2.)

28. Mr. Vandersall and Ms. Haritos exchanged severakspondences to resolve this
matter. Ultimately, in a letter dated August 2Q02, Ms. Haritos informed Mr. Vandersall that
the cost adjustments for closure and post-closare ltad been “updated correctly” and on
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March 6, 2002, Ms. Haritos advised Mr. Vanderdaktthe Certificate of Insurance now meets
the “requirements of the financial assurance rul¢€R Items 3x2, 3c3, 4r.)

iv. Public Comments and Final Agency Review

29. On February 20, 2001, Mr. Walker sent a letteheoDirector, advising him that
Republic intended to host a public information g@ssn March 19, 2001 “to inform the public
[of their recent application for expansion] anawallcitizens to make comments on, or objections
to the application.” The sign-in sheet reflectsttbnly one person not affiliated with Republic or
OEPA attended the session. (CR Item 3q, AppellErs101, 172.)

30. In a certified letter dated June 7, 2001, OEPA s&tViRepublic that OEPA would host a
public information session on August 2, 2001 at3hedy Valley Jr.-Sr. High School beginning
at 6:30 p.m. The agenda for the public informatession listed several speakers scheduled to
discuss various topics relating to the expansifiar avhich, the public was provided an
opportunity to commertt. (CR Item 3j; Appellees’ Ex. 175; testimony Bowmjan

31. On September 17, 2001, Judith Bowman circulateldD@nthrough Eric Adams,
Environmental Supervisor, and Kurt Princic, Envimemtal Manager, to Dan Harris, Chief,
DSIWM and Bill Skowronski, Chief, NEDO. The ninetepage communication recommended
the “issuance of a draft permit-to-install subjectonditions” and included a copy of the Dratft
PTI, a solid waste PTI worksheet and review summasyvell as two 10Cs from Mr. Rizzo to
Ms. Bowman. (Appellees’ Ex. 176.)

32. On November 29, 2001, Kimberly L. Reese, of thet&ys Management Unit in
DSIWM, sent a certified letter to Republic Servistating that the Agency had approved their
application and issued a Draft PTI containing twesrie conditions. Ms. Reese’s letter included
a copy of a Public Notice scheduled to appearerse local papers of general circulatidiime
RepositoryAlliance ReviewThe Sun Journallhe IndependenThe Hartville NewsThe Press
News andThe Louisville Herald The Public Notice stated that a Public Hearimmyla be held
on Thursday January 17, 2002 and that “written cemtsi would be accepted by the Director
until January 31, 2002. (CR Items 4e and 4l; Algast Ex. 177; testimony Bowman.)

33. As scheduled, OEPA held the Public Hearing, forotone hundred-seven individuals
signed OEPA’s sign-in sheet. Ohio EPA considetkecbanments expressed during the Public
Hearing, as well as the written comments receivwgthd the public comment period. Ohio EPA
responded collectively to both sets of comments Responsiveness Summary included with

" The agenda identified the following four spealerd topics: OEPA employee Ms. Bowman would
discuss the permit application process; Mr. Varalkref Countywide, would present an overview o #xpansion;
Mr. John Sugar, of Eagon and Associates, wouldudisthe “Hydrogreologic Investigation and Groundbwvat
Monitoring System;” Mr. Walker, of EMCON, would digss the “Landfill Expansion Design.” The Commissi®
unaware as to whether the meeting was transcrégethe CR did not include a transcript of the puiniformation
session. (CR Item 3}.)
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issuance of the Final PTI. (Appellees’ Ex. 178titrony, Bowman.)

34. On February 21, 2002, Mr. Walker, of EMCON, sefdtter to OEPA reiterating
Republic’s position on Conditions 19 and 20 of Biraft PTI® Condition 19 stated that the
Draft PTI permit will not be issued as a final actof the Director until OEPA receives
revisions to the QA/QC Plan which include “proceshifor a permeability testing of the
recompacted soil liner and recompacted soil batestrpad including test method, frequency of
testing, and pass/fail criteria.” In his resporide, Walker clarified that this was discussed
previously in a telephone conversation and “thatrdquired information is provided in
Appendix C of Attachment 7.6-1 . . . and that ndHar [action] is required for this item.”
(Appellees’ Ex. 178.)

35. Condition 20 of the Draft PTI stated that the DRiftl will not be issued as a final action
until:

OEPA receives a revised ground water monitoringgam plan which proposes a
sufficient number of ground water monitoring wet®wngradient of the proposed
expansion. . . . The plan shall include the follogvrevisions:

a. Ground water monitoring wells MW-115 and MW-115Rkall be relocated
... and

b. Installation of additional ground water monitayiwells, to be identified as MW-
121 and MW121A, which shall be located approxima&lO feet south of relocated
monitoring wells MW-115 and MW-115A. (Appellees’ EX78.)

36. In his letter, Mr. Walker clarified for OEPA thdtd appropriate revisions to satisfy
Condition 20 had already been made during an eaelasion to the ground water monitoring
plan. He further stated that Republic had madeesponding changes to the hydrogeologic
investigation and the engineering plan drawingsyelsas fiscal adjustments to post-closure
care cost estimates and concluded by stating, “pg]eve that the information provided
satisfactorily address all remaining outstandisgiés for the Permit-To-Install.” (Appellees’
Ex. 178.)

37. On March 4, 2002, Mr. Rizzo, via IOC, advised MsvBnan that Republic “adequately
responded to” Condition 20 of the Draft PTI. Miz#b> did not address Condition 19 in this
memo, as it had been resolved previously durirejegphone conversation. (Appellees’ Ex. 179;
testimony Rizzo.)

38. In a memorandum dated May 21, 2002, Ms. Bowmanmeoended the issuance of a

& While reviewing Republic’s application, the Aggrrevised and deleted several Conditions contaimed
the PTI, which altered the numbering of severabdomms. Draft PTI Condition 19, discussed in theggagraph,
relates to the permeability of recompacted soiljevne Condition 19 discussed in Finding of FatBfrelated to
groundwater monitoring wells. Draft PTI Conditi@f is similar to Condition 19 discussed in Findaid-act 1 19.
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Final PTI to Republic. Accompanying her memorangdiva. Bowman included a copy of the
Final PTI and a Responsiveness Summary. The Pilatecommended by Ms. Bowman
omitted Conditions 19 and 20, because Republicadedjuately addressed those concerns in
previous correspondences with the Agency and hatk e necessary corrections and changes
to their application. (Appellees’ Ex. 180; testimyoBowman.)

39. The Final PTI recommended by Ms. Bowman differedriithe Final PTI issued to
Republic. Notably, the Final PTI, as issued, ipooated several new conditions in response to
comments OEPA received during the public commerib@e In a letter dated June 14, 2002,
the Agency informed Republic that, during the ptislbmment period, the Agency had received
a letter from “SCS Engineers, noting several contsjequestions, suggestions, and
recommendations regarding the applicatibriThe Agency further noted that some of the
comments received resulted in minor revisions ¢opérmit and the addition of a condition
requiring Republic to revise its construction dnagg and plans to reflect its inclusion of these
minor revisions. The Agency also added Conditi@(b}, which required Republic to submit, at
least seven days prior to construction of a cedrlisystem, a narrative describing the potential
for hydrostatic uplift and, if necessary, a disaus®f any proposed water control structures.
Finally, the Agency added Condition 23 to clarifyface water requirements for storm water
discharge. (Appellees’ Ex. 8, 180, 181; testimBoyvman.)

40. Over the next year, Republic and OEPA engagedstudsions and exchanged
documents regarding Club 3000’s activities relatmghe operations at the Countywide site and
the landfill expansion plans, miscellaneous topadating to Republic’'s PTI application, and
various operating matters not related to the prep@xpansion. (See generally, CR Items 4e2
through 5u.)

41. On May 19, 2003, in its final communication abch proposed expansion, Mr. Walker
of EMCON advised Ms. Bowman, that in accordancénaitVay 16, 2003 meeting, Republic
was submitting two revised drawings and five supyelatal drawings® (Appellees’ Ex. 182.)

42. On June 2, 2003, OEPA Director Christopher Jormee® a Final PTI to Republic
Services of Ohio Il, d/b/a Countywide Disposal &etycling Facility. The Final PTI mandates
compliance with all applicable laws and regulatjcaswell as twenty-four conditions contained
in the permit. Moreover, the facility must be cousted with numerous systems designed to
protect human health and the environment, includiegmposite liner system, a leachate
collection system, a surface water managementraystground water monitoring system and
an explosive gas monitoring system. The permit@ggd also included financial assurance for
closure and provided for 30 years of post-closare.c (Appellees’ Ex. 8; testimony, Bowman.)

® SCS Engineers, whose primary business is laraffiineering, concluded their written comments by
stating “the application documents, for the most, paeet Municipal Solid Waste Regulations.” ant"expansion
can meet the regulatory requirements” for approvgppellees’ Ex. 94; http://www.scsengineers.dfeng.html.)

19 The record is unclear as to the specific natute@imeeting, only that a meeting was held on May 1
2003, which necessitated revisions to certain drgsvcontained in the application.
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lll. ASSIGNMENTS OF ERROR
43. In total, Appellants alleged thirty-six assignmeot®rror in this matter.

44. Club 3000 alleged fifteen Assignments of Error aithdrew four. The following eleven
Assignments of Error remain:

1. The Director acted unlawfully and/or reasonabhlyssuing the permit without
requiring Applicant to adequately characterizedghelogical and hydrogeological
setting of the facility.

2. The Director acted unlawfully and/or unreasopablissuing the permit based
upon an erroneous and scientifically invalid conmep of the geological and
hydrogeological setting of the facility which sudostially misinterprets and
underestimates the potential of the landfill tossawater contamination.

3. The Director acted unlawfully and/or unreasowall issuing the permit in
violation of, and without a lawful waiver from, theting requirement of Ohio
Administrative Code Section 3475-27-07(H)(2)(e) pbiting the landfill at a
location where the isolation distance between thygetmost aquifer system and
the bottom of the facility is not less than fifteke¥et of suitable material.

4. The Director acted unlawfully and/or unreasdyai issuing the permit in
violation of, and without a waiver from, the citingequirement of Ohio
Administrative Code Section 3745-27-07(H)(3)(a) lpbiting the location of a
landfill within a five-year time of travel to a plibwater supply well.

5. The Director acted unlawfully and/or unreasopablissuing the permit based
upon a scientifically invalid means of assessirgttime of travel of contaminants
from the landfill.

6. The Director acted unlawfully and/or unreasoyall issuing the permit in

violation of, and without lawful waiver from, thatiag requirements of Ohio

Administrative Code Section 3745-27-07(H)(2)(d) phating the landfill above

an unconsolidated aquifer capable of sustainingld wf one hundred gallons per
minute.

7. The Director acted unlawfully and/or unreasopnablissuing the permit under
circumstances where an obvious and significantiiked will be created that the
aquifer beneath the facility and the unconsolidé@addy Valley aquifer close to
the site will be rapidly contaminated.

8. The Director acted unlawfully and/or unreasowainl issuing the permit
without providing scientifically valid consideratioof the effects from the highly
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fractured bedrock present beneath the landfillissdotential to provide a means
of rapid egress of pollutants from the landfillanvaters of the state.

9. The Director acted unlawfully and/or unreasowahl issuing the permit by
authorizing the landfill to be built of soils andaterials of dubious engineering
gualities and with questionable methods of constbac which render the
proposed landfill prone to failure, thus causindgexgoollution.

10. The Director acted unlawfully and/or unreastyabissuing the permit under
conditions which make failure of the landfill's &n system probable due to its
placement in saturated areas with harmful hydraaffects.

11. The Director acted unlawfully and/or unreasdyabissuing the permit with
insufficient conditions to prevent pollution to wes of the state, including both
ground and surface waters. (See, ERAC Case File M&807-795320.)

45. The District alleged ten Assignments of Error anthérew four. The following six
Assignments of Error remain:

1. The Director acted unlawfully or reasonably gsuing the permit despite
evidence that the expansion will compromise the iantbwater quality in
violation of OAC 3745-31-05(A)(1).

2. The Director acted unlawfully or unreasonably igsuing the permit in
violation of, and without lawful waiver from, theting requirements of OAC
3745-27-07(H)(2), prohibiting a landfill above anconsolidated aquifer capable
of sustaining a yield of 100 gallons per minute.

3. The Director acted unlawfully or unreasonably igsuing the permit in
violation of, and without a lawful waiver from, ttsting requirement of Ohio
Administrative Code Section 3475-27-07(H)(3) praimiy the landfill at a
location within a five-year time of travel to a pigbwater supply well.

4. The Director acted unlawfully or unreasonablyissuing the permit without
adequately considering the substantial risk of @mmation to area aquifers, as a
result of highly fractured bedrock present bene#tte proposed landfill
expansion.

5. The Director acted unlawfully or unreasonablyissuing the permit without
adequately investigating and addressing the riskomitamination arising from
highly fractured bedrock, preexisting mines, andaod gas wells in the area of
and under the proposed landfill expansion.

6. The Director acted unlawfully or unreasonablyssuing the permit where the



FINDINGS OF FACT, CONCLUSIONS
OF LAW AND FINAL ORDER 16 Case No. ERAC 795307, etc.

proposed liner system, materials for fill and saisdy and ground water
monitoring systems are inadequate and are not ¢is¢ dvailable technology.
(See, ERAC Case No. 795334.)

46. The Village of Bolivar alleged ten Assignments ofdt and withdrew four. The
following six Assignments of Error remain:

1. The PTI in question herein fails to adequataityl aeasonably protect the
ground water underlying the landfill in that thecdbion, design, and proposed
construction of the landfill does not comply witketsiting requirements specified
in Chapter 3745-27-07 of the Ohio Administratived@@and Ohio law.

2. Neither the application filed by Applicant withe Director nor any subsequent
information submitted or developed regarding theilitg has properly and
adequately characterized the complex geology awdolggology underlying the
site of this landfill. As a result, the applicatics invalid and incomplete and fails
to provide adequate data and information that wdaddproperly protective of
ground water under the proposed facility.

3. The provisions of the application and the Pemmiating to the installation,
placement and use of an impermeable, geosyntlie¢icdystem are unreasonable
and inadequate under the circumstances and theatiomsdound at the site and in
the operations of this facility. As a result oétheology and hydrogeology of this
site, the liner system will be subject to hydrastdbrces thereby reducing or
eliminating the effectiveness of the liner systeNeither the application nor the
Permit itself adequately provides for an analy$ih problem nor for a method
of resolution of this situation.

4. The ground water monitoring requirements, inrcigdboth the number and
monitoring well placement, are unreasonable andlegaate to detect any
contamination to ground water resulting from thempions of the facility and, as
a result, are not in compliance with Ohio law.

5. The fill materials and subbase, or subgradeenads proposed to be utilized
and which are authorized in the facilitsid] are unreasonable, inappropriate and
insufficient to prevent permeation and contamimatiof the ground water
underlying the facility and are not in compliancéhwthe laws of the State of
Ohio.

6. The application and materials submitted thetevioy Appellee have mis-
characterized the elevations and isolation distanbetween the uppermost
aquifer system and the bottom of the landfill. @\sesult, the isolation distances
are unreasonable, inadequate and the facility sho¢scomply with the siting
requirements specified in Chapter 3745-27-07 ofho Administrative Code.
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(See ERAC Case No. 795323.)

47. The issues before the Commission can be abridggdategorized into the following
four groups:

Group 1: The Director unreasonably or unlawfudigued a permit where the applicant
failed to adequately characterize the regionalsatedspecific geology and hydrogeology
of the facility (Assignments of Error: Club 3000 - 1, 2, 7, 10;tb¢ - 5, 9; Bolivar - 2)

Group 2: The permit fails to adequately and reabbnprotect the ground water
underlying the landfill, in that the location, dgsj and proposed construction of the
landfill does not comply with the siting requirente@found in OAC Chapter 3745-27-07.
(Assignment of Error: Bolivar — 1)

1. The landfill expansion is not to be located abam “unconsolidated aquifer
capable of sustaining a yield of one hundred gallpgr minute for a twenty-four
hour period to an existing or future water suppéilMocated within one thousand
feet of the limits of solid waste placement . (OAC 3745-27-07(H)(2)(d).)
(Assignments of Error: Club 3000 - 6; District 5 2nd

2. “The isolation distance between the uppermgsifer system and the bottom
of the recompacted soil liner . . . must not be tban fifteen feet of in-situ or
added geologic material deemed acceptable by thetdr.” (OAC 3745-27-
07(H)(2)(e).)(Assignments of Error: Club 3000 -3; Bolivar - @nd

3. The landfill expansion must not be “locatednmtthe surface and subsurface
areas surrounding a public water supply well thirowdpich contaminants may
move toward and may reach the public water supgely within a period of five
years.” (OAC 3745-27-07(H)(3)(a). A¢signments of Error: Club 3000 — 4, 5;
District — 3).

Group 3: The Director failed to consider the exgan's effect on “water quality” and
failed to protect the area’s “ambient water qualgyrsuant to OAC 3745-31-05(A)(1)
(Assignments of Error: Club 3000 - 15; District). IThe Director also failed to ensure
the implementation of a ground water monitoringnpdaequate to protect the
environment(Assignment of Error: Bolivar - Y.

Group 4: The Director relied upon an erroneoussamehntifically invalid conceptual
model of the setting, which led to inaccurate slstability calculations for the berm
walls. Further, the Director issued the permit urmnditions which make failure of the
landfill liner probable due to its construction geldcement in an area likely to
experience hydrostatic forcggssignments of Error: Club 3000 - 12, 13; DistretlO;
Bolivar — 6, 8)(Case Nos. 795307-795320, 795323, 795334, Fisli®.)
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IV. IDENTIFICATION OF EXPERTS

48. To advance their positions in the instant mattex,garties presented numerous experts
who testified before the Commission. Because @tttmplexity of the case and the number of
experts, the Commission will delineate the expleytparty and highlight qualifications which
support the Commission’s acceptance of their exgiattis in this case.

49. Dr. Julie P. Weatherington-Rice, Mr. Robert M. Galth, Dr. Darrell Leap, Mr. Daniel
Fisher and Dr. Yun Zhou testified on behalf of Agpellants.

a. Dr. Rice received a Bachelor of Science inhesgtence education, a master’s
degree in geology and mineralogy and a Ph.D. inss@nce, with a minor in
geographic information systems (“GIS”) from The ©Bitate University® Dr.
Rice is employed by the consulting firm, Benneti\&lliams, and is an adjunct
professor at Ohio State University. Club 3000 r@feDr. Rice as an expert in
geology, hydrogeology, geomorphology, geologic hydrogeologic mapping
and GIS, fracture flow analysis and economic geplofppellees did not object
to Dr. Rice being qualified as an expert in geoldgydrogeology, and
geomorphology as it relates to GIS. Following figant discussion, the
Commission admitted Dr. Rice to testify as an emegeology, hydrogeology
and geomorphology as it relates to GIS, but dedlioeadmit Dr. Rice as an
expert in geologic and hydrogeologic mapping, ueetlow analysis and
economic geology. (Testimony, Rice.)

b. Mr. Galbraith holds bachelor’'s and master’srdeg in geology from the
University of Cincinnati and spent a year workingaoPh.D. at Virginia
Polytechnical Institute. Registered with the Aman Institute of Professional
Geologists, Mr. Galbraith began his geology studiek967 and has developed
expertise in geological drilling processes and ingg Mr. Galbraith testified that
he has reviewed ten to twelve thousand well logs,ldeen involved in three to
four hundred well monitoring programs since 198%] has spent eleven years
focusing on “remedial investigations and cleanupites.” Currently, Mr.
Galbraith is engaged in selling real estate, bgtlexly reads professional
journals and publications from the American Ingataf Professional Geologists
and the National Ground Water Association. The @@grion accepted Mr.
Galbraith as an expert in geology and hydrogeolg@yestimony, Galbraith.)

c. Dr. Leap, a hydrogeologist for approximatelyy@ars, holds a Bachelor of
Science from Marshall University and a Master afsArom Indiana University,

1 Dr. Rice described GIS as a “computerized metifaeking maps and data and within a computer,
fitting them together to create other interpretadiand other maps. It also helps us to take irdtom that is data
and display it visually.” (Testimony, Rice.)
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both in geology, and a Ph.D. from PennsylvaniaeStageology with a
hydrogeology minor. Dr. Leap is registered wita thmerican Institute of
Hydrogeology. His diverse career includes envirental assessment of nuclear
waste placement, including fracture tracer expemtsér the United States
Geological Survey, fracture analysis in IndianajtBdakota, and Nevada, as
well as teaching and developing curriculum for logiology courses at Purdue
University’® The Commission accepted Dr. Leap as an expegeaiogy,
hydrogeology, fracture tracers and the analysisaature terrain.(Testimony,
Leap.)

d. Mr. Fisher received a bachelor's degree inagpfrom West Virginia
University and a master’s degree in geology fromtkK&tate University. A
licensed Professional Geologist in several staesFisher is employed by
Michael Baker, Jr., Inc., an engineering firm spézing in energy matters. A
Technical Specialist 5 or Senior Hydrogeologisthlae acquired over 18 years
experience planning and executing subsurface exquorvia drilling, logging,
sampling and analyzing drillings and borings, aad aised this data to construct
conceptual site models. The Commission accepted-iginer as an expert in
geology, hydrogeology, geomorphology, hydrogeockamand ground water
flow rate analysis. (Testimony, Fisher.)

e. Dr. Zhou received an undergraduate degreenmgengineering from
Kunmin Engineering Institute in China. He holdeeth master’s degrees and one
Ph.D. Chronologically, Dr. Zhou'’s first graduategdee is a master’s degree in
mining engineering from Beijing University, the sad is a master’s degree in
geotechnical engineering from the University otsditirgh, where he also
received his Ph.D. in geotechnical engineeringstliyahe obtained a master’s
degree in information technology from Carnegie BlelUniversity. Dr. Zhou, a
licensed Professional Engineer in Pennsylvaniagmployed by Michael Baker,
Jr., Inc., where he provides technical supportmpany-wide projects and
planning, as well as client development proje@s. Zhou has focused on slope
stability analyses since 1983 and landfill desimees 1989. The Commission
accepted Dr. Zhou as an expert in civil engineeregdfill design as it relates to
slope stability analysis, and strain compatibidiyit relates to strain and stress
analysis in landfill design. (Testimony, Zhou.)

50. Experts testifying on behalf of the Appellees wielre James G. Walker, Mr. Peter J.
Carey, Mr. Allan C. Razem, Dr. Michael G. Sklashs.Mirginia Wilson, Ms. Judith Bowman
and Mr. Jeff Rizzo.

a. Mr. Walker, a licensed Professional Engineeld$ia Bachelor of Science

12 Dr. Leap conducted fracture tracer experimentietermine the dispersion characteristics and itgloc
of travel of contaminants through fractures. (Testiy, Leap.)
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degree in civil engineering from the UniversityMichigan. A civil engineer for
twenty-seven years, he spent the past seventeksign and construction of
solid waste landfills. During this time he designeelve approved landfill
expansions, five of which were located in Ohio. Hds been involved in
engineering activities at the Countywide site sih®82. The Commission
accepted Mr. Walker as an expert in civil enginegrivith a specialization in
solid waste landfill design and geosynthetic materand OEPA regulations
relating to landfill design, provided he offer regl conclusions regarding those
regulations. (Testimony, Walker.)

b. Mr. Carey, a licensed Professional Engineer istself-employed at P.J. Carey
and Associates, P.C., obtained a Bachelor of Seiéom Rensselaer Polytechnic
Institute in civil engineering, a master’s degresnf the University of
Connecticut, also in civil engineering, and, wiatehe University of Connecticut,
completed the course work for a doctorate deghkde.Carey’s career includes
extensive work in soil mechanics and the civil @egring subspecialty of
geotechnical engineering, as they relate to ldrdiiign®> The Commission
accepted Mr. Carey as an expert in civil enginggnmth a specialty in
geotechnical engineering and the geotechnical éspétandfill design.
(Testimony, Carey.)

c. Mr. Razem, a hydrogeologist, received a Bach&l&@cience in earth science
from Edinboro State College and a Master of Sciemggeology from the
University of South Florida. During his tenuretla¢ United States Geological
Survey, Mr. Razem worked in Ohio, Utah and lowa puadlished numerous
papers on topics relating to ground water moddtmgvater supply, ground
water quality in coal mining areas and the effeétsurface mining on ground
water quality and ground water occurrence. He déseeloped finite ground
water flow models? While working for Battelle Memorial Institute, MRazem
acted as the section manager on a nuclear wageetnhere he evaluated the
hydrogeology, including fracture flow and porosayalyses through a multi-state
aquifer, in preparation for the construction oépasitory for radioactive
wastes?> Ultimately, Mr. Razem joined the geologic conmgtfirm of Eagon

13 S0il mechanics is the “study of the responseité $o the application of loads, how it behaveswh
you put stresses on it or build things or try tawéowater through it.” Geotechnical engineeringuies on the
ground level and everything below it; “[I]t's baally about how the ground responds to things teapfe want to
dotoit.” (Testimony, Carey.)

1 Hydrologists construct two basic types of growader flow models, the finite difference model ahd
finite element model. The finite difference modelsed in the vast majority of cases, becausgriias a
rectangular grid and the equations are “a littlderato solve with a computer.” The finite elemerodel is “more
flexible” than the finite difference model becatise grid system is not rectangular, but it is ussd frequently due
to is complexity. (Testimony, Razem.)

!5 Fracture flow is water moving along a fracturéhivi a rock, like a conduit. Porosity, or porousaf] is
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and Associates (“Eagon”), where he spends eigh&ygtaty-five percent of his
time working on landfills in Ohio, Kentucky, Indiarand Michigan. He has
worked on 25 Ohio landfill projects. The Commissa&rcepted Mr. Razem as an
expert in geology, hydrogeology, geomorphology,umwater chemistry, the
design of ground water monitoring well systems @#PA regulations relating to
landfill design, provided he offer no legal concurss regarding those regulations.
(Testimony, Razem.)

d. Dr. Sklash, a senior hydrogeologist and coastiior The Dragun
Corporation, obtained a Bachelor of Science degregeological engineering
from the University of Windsor. Dr. Sklash obtaine Master of Science
specializing in hydrogeology and a Ph.D. in eadibrsce from the University of
Waterloo. During his education, Dr. Sklash studieslide spectrum of
professionally-related topics, including geologydiogeology and their
subspecialties, several types of mineralogy andneegng, as well as quaternary
geology*® Dr. Sklash has worked on permitting and remeidiadstigations for
landfills located in Michigan, Kansas, Indiana &walith Carolina.

Internationally, he worked on a water supply prbjadndia and an acid mine
drainage project in Zimbabwe. The Commission aemkpr. Sklash as an expert
in geology, hydrogeology and geomorphology. (Testly, Sklash.)

e. Ms. Wilson, now employed at OEPA’'s NEDO in bigision of Surface
Water, spent sixteen years as an Environmentali@pse@ in OEPA’s

DSIWM.'" She holds a Bachelor of Science in geologic exgging from the
University of Akron. While in the DSIWM, she revied permits and
applications for solid waste landfills and transg&ations, compost facilities, Rule
13 applications, closure plans and any alteratibasmay occur to a perntt.

Ms. Wilson also worked on rules, guidance documantkpolicies for the
Agency and served on a slope stability expert gtbapprovided technical
assistance to other agency divisions, known aS&twechnical Resource Group
or George team. The George team worked on a figextgear project which
culminated in the publication of the Geotechnical &tability Analyses for Ohio
Waste Containment Facilities manual. The Commisatxrepted Ms. Wilson as
an expert in Ohio’s laws and regulation pertairtmgolid waste facilities, landfill

water moving between the grains or matrix of thenfation. (Testimony, Razem.)

16 Quaternary geology focuses on glacial depositis‘#ings related to glacial deposition.” (Testinypn
Sklash.)

7 Ms. Wilson transferred to the Division of Surfatater one week prior to her testimony before the
Commission, on February 23, 2005.

18 Rule 13 applications refer to applications in erhapplicants request permission to engage in new
activities at closed facilities. (Testimony, Wilspn
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design, landfill settlement and slope stabilityclading issues relating to
hydrogeology, provided she offer no legal conclasicegarding these areas.
(Testimony, Wilson.)

f. Ms. Bowman, an Environmental Specialist 3 in\® at OEPA NEDO,
holds a Bachelor of Science in biology and a Mast&cience in civil
engineering. In her current position, Ms. Bowmeaviews all staff
recommendations to the Central Office on healttadement approval status,
enforcement actions and authorizing actions, akagediechnical documents and
permits. She also assists in developing policygudance documents and rules
for DSIWM. The Commission accepted Ms. Bowmanrasxpert in Ohio’s laws
and regulations pertaining to solid waste landdidilities, except for matters
relating to hydrogeology, provided she offer noalegpnclusions regarding solid
waste regulations. (Testimony, Bowman.)

g. Mr. Rizzo holds a Bachelor of Science in geglagd a Master of Science in
environmental geology, both from the UniversityA&iron. An employee of
OEPA for approximately 12 years, Mr. Rizzo estinddigat he has conducted
over 500 data reviews at various facilities, re\aev80 annual plans, 170
sampling and analysis plans, 50 assessment plach0a25 assessment reports
for various divisions at OEPA. The Commission ated Mr. Rizzo as an expert
in geology, hydrogeology, geomorphology and rulmptiance as it relates to
geologic and hydrogeologic issues. (Testimonyz®ig

V. ASSIGNMENTS OF ERROR: GROUP 1 — Adequate Charaterization

51. The Assignments of Error relating to Group One lsaroken down into two categories:
(1) adequate characterization of the regional ggoénd hydrogeology; and (2) adequate
characterization of the site-specific geology apdrbgeology. Typically, an applicant collects
regional and site-specific information and data emdfigures it in a hydrogeologic report and
ground water monitoring plan. This collection oformation and data must satisfy a
voluminous list of engineering specifications atang, as well as meet certain narrative
requirements delineated in the OAC. (TestimonygeRa)

52. Further, this material must be presented in a mattaé allows the Director to determine
whether the siting criteria set forth in 3745-27{Bdditional criteria for approval of sanitary
landfill facility permit to install applicationsgnd 3745-27-05 [Authorized, limited, and
prohibited solid waste disposal methods.] are f®AC 3745-27-06; testimony, Razem,
Bowman.)

53. More specifically, before the Director issues alfipermit to install, he must review the
applicant’s geologic and hydrogeologic informatiorensure that it contains enough information
to (i) determine the suitability of the site fodidovaste disposal, (ii) identify and characterize
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the hydrogeology of the uppermost aquifer and edliggical strata that exist above the
uppermost aquifer system, and (iii) sufficienthacéicterize the site geology to allow for the
evaluation of the proposed design of the sanitangfill facility to ensure that it will be in
compliance with the requirements of OAC regulatio(@AC 3745-27-06; testimony Razem,
Bowman.)

54. To demonstrate that it had properly characterihedgeologic and hydrogeologic setting
of the landfill, Republic prepared the 2001 (redig® July 2001 and January 2002)
“Hydrogeologic Investigation for Countywide Recydiand Disposal Facility Lateral and
Vertical Expansion” (“2001 Hydrogeologic ReportHydrological Report”). The 2001
Hydrogeologic Report contains text, figures, tapfdates and appendices that present data
collected and information obtained which was anedyto characterize the hydrogeologic
conditions in the region and at the facility. Tentbnstrate to the Director that it had satisfied
the requirements of OAC 3745-27-06(C)(2), Eagoe,fitm hired to assist Republic with the
design and application process, prepared and siguhathydrogeologic report containing the
following:

(i) information regarding the regional hydrogeoldmpsed on publicly available
information, such as ODNR documents, water-wels|and oil and gas well
records;

(i) a detailed description of the hydrogeology anthe proposed landfill
expansion based on site-specific data collected fsoreholes, piezometers, and
test pits, including borehole logs and hydraulst tdata collected by Eagon,
Golder Associates (“Golder”), and Burgess and Nipimited (“Burgess and
Niple”);

(i) a detailed description of the ground wateabfly of the uppermost aquifer
system and all significant zones of saturation alitre uppermost aquifer;

(iv) a detailed description of the methods and pdaces used during the
hydrogeologic investigation; and

(v) a checklist to show the reviewer where the OEPduired data, information
and analyses are located in the report. (OAC 3Z74856(C)(2)(b) through (e);
Appellees’ Ex. 5; testimony, Razem.)

A. Regional Geology and Hydrogeology

55. The 2001 Hydrogeologic Report submitted by Reputiietains a regional geologic and
hydrogeologic characterization of the Countywide and includes the following data and
information required by OAC 3745-27-06: regionabg®rphology; regional stratigraphy;
regional structural geology; regional aquifer; growvater flow directions; recharge and
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discharge areas; location of ground water usetsim&000 feet; location of public water supply
wells within 10 miles; and location and status ibaad gas wells in the area. (OAC 3745-38-
06; Appellees’ Ex. 5.)

56. In characterizing the region’s hydrogeology, Eagoployees assembled and reviewed
numerous documents. Mr. Razem testified that mmeghydrogeologic investigation is
conducted by reviewing publicly available literaurThe rules do not require the applicant to go
out into the field and physically characterize atire region; rather, publicly available data is
gathered and then described in the applicatioest{hony, Razem.)

57. Appellants challenge only certain portions of Rdmgocharacterization of the regional
hydrogeology. Appellants agree that Republic lod@®und water users within 2000 feet,
public water supply wells within 10 miles and aildagas wells in the area. (Case Nos. 795307-
795320, 795323, 795334, File Iltems A.)

58. Appellants do, however, challenge Republic’s charagation of the regional
geomorphology, regional stratigraphy, regionaldtal geology, regional aquifer, ground
water flow directions, and recharge and dischargasacontained in the hydrogeologic
investigation. The 293-page 2001 HydrogeologicdResubmitted by Republic, contained the
following relevant characterizations:

(a) Regional Geomorphology:

. almost entirely unglaciated except for a Isnmrthwest corner of
Tuscarawas County. A northeast-southwest trenduegih southern Stark County
marks the southern limit of glaciation. . . . Thegion is characterized by a
relatively high degree of stream dissection withderate topographic relief . . ..
In the unglaciated region, upland areas are mantighd thin residual and/or
colluvial soils directly overlying bedrock. . . The Site is located just east and
south of the glacial boundary.

In the Site vicinity, Sandy Creek and the TuscasaRiver are the
principle streams. . . .

The current configuration of the regional drainaystem largely reflect
glacial influences. Sandy Creek is underlain byptieeentrenched west to
northwest trending ancestral buried-valley that wésitary to a north flowing
river. . . . A tributary buried valley occupies tifleod plain underlying Bear
Creek, east of the site.

The region surrounding the Site is also charamtdriby a high degree of
surface alteration resulting from coal mining opierss. . . . Typically, pre-1972
surface mining areas are not reclaimed, leaving uggged topography with high
walls and ponded areas. Post-1972 mining areaseat@med where the post-
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mining land surface has been modified to approxentla¢ original land surface.
(b) Regional Stratigraphy:

The region surrounding the Site is underlain byhrRglvanian age
bedrock overlain by a thin veneer of residual safid/or colluvium. . . . Surface
mining of coal deposits within the Pennsylvaniaratst has created large areas
that are underlain by mine spoils.

Bedrock stratigraphy of the region is describedetail in the ‘Geology of
Stark County, Bulletin 61’ (Delong and White, 1963he Conemaugh Group
strata is described as shale and sandstone depbattsare limited to high
elevation ridge top areas. Allegheny Group and upattsville group strata form
relatively thick, repetitive sequence (cyclothemis$(andstone, sandy shale, shale,
limestone, coal and claystone deposits. This clielmt stratigraphy represents
alternating shallow marine to delta plain environisehat formed as the sea level
fluctuated. With sea level fluctuations, the deposal environments frequently
shifted and/or disappeared creating laterally disooous and vertically varied
deposits. The variability of the cyclothem strata is probldmafor regional

stratigraphic correlations and assigning stratigtaip boundaries. . . . . Coal beds
and limestone beds provide, by far, the best mabest within the cyclothem
sequences.

(c) Regional Structural Geology:

The Appalachian Plateau strata in the region sumding the Site dip
gently to the southeast at about 30 feet per mile.Locally, Pennsylvanian beds
display an undulatory surface due to different@mnpaction during consolidation
of the sediments prior to lithificationThe layered and compostionally varied
structure of the Pennsylvanian strata is very ini@or to the regional
hydrogeology and results in a layered aquifer-aguat system with dominant
lateral flow.

No faults that have had displacement in Holoceme tare known in the
area. The ‘Geology of Stark County’ identifies soshemp structure associated
with strata above the Middle Kittaning (No. 6) c@aklong and White, 1963). . .
. The location of the slump features is roughtp @0 miles east of the site, Stark
County, Sandy Township.

(d) Regional Aquifer:
Within southern Stark County and northern TuscawaCounty the

ground-water resources reflect complicated bedstcktigraphy and Pleistocene
glaciation. There are two regional aquifers idegdifin the region. . . . The local
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aquifers are associated with Pennsylvanian cyabth&ratigraphy, Upper
Pottsville Group, Allegheny Group, and ConemaugbuprStrata. . . .

The Massillon and Sharon regional aquifer systemmpurise a relatively
thick, areally[sic] extensive water bearing unit. . Primary porosity probably
plays an important role in ground-water flow withive unit. The development of
surficial weathering and fractures within the umihdoubtedly increase the
permeability of the unitAreas near the outcrop or subcrop of the aquifes ar
probably more productive than areas where the usitoverlain by thick
consolidated deposit®ata on the aquifer system are dependant on detg-wa
well drilling records and surficial study in nortestern Stark County.

The Pennsylvanian cyclothem stratigraphy form amber of local
aquifers. Even though some of the cyclothem units have regicxtent,
variations in lithology and formation permeabilitthe high degree of stream
dissection, and the relatively thin horizontal lyimnits of the aquifer-aquitard
system combine to produce local aquifer systems. l&teral continuity of most
of the units vary considerably over short distan@ndstones often grade into
shales and many coal and limestone beds have @eay dccurrence and extent.
Primary porosity of individual beds is limited tbet degree of intergranular
porosity and bedding plane developmemtiost of the units within the
Pennsylvanian cyclothem series exhibit low prim@oyosity. Secondary porosity
in the form of stress-relief fracturing and sudicweathering often increase the
permeability of individual beds. Stress relief ttaing and weathering are often
more highly developed within valley areas and alealley walls.A unit may be
a productive aquifer near its outcrop and not produwvater where the unit is
deeply buried and secondary permeably has not dpedl . . . Sequencing of
alternating relatively high permeability and low rpeeability unit further
fragment the Pennsylvanian cyclothem stratigrapiy isolated aquifers

(e) Ground-water Flow Directions:

The Massillon and Sharon Sandstone/Conglomeraten fan aquifer
system that extends throughout the reg@mound-water flow within the unit is
expected to follow the southeast structural diphefstrata, with minor divergence
toward major buried valleys.

Ground-water flow within the local aquifers assded with the
Pennsylvanian cyclothem strata is very complicat&the cyclothem strata form
heterogeneous layered aquifer-aquitard sequefiteshydraulic interconnection
between aquifer units is typically low and horizinground-water flow is
predominately horizontalThe direction of ground-water flow commonly follew
topographic gradients, showing radial flow fromgedareas to adjacent valleys
and outcrop areas along valley walls. . The local aquifer system is further
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complicated with variation in aquifer-aquitard coogition and the reduction of
secondary permeability with deptA specific stratigraphic unit may not be
considered an aquifer over its entire extent.

(N Recharge and Discharge Areas:

The Massillon and Sharon Sandstone/Conglomerat@feaqsystem
primarily receives its recharge from the units oogpcin northwest Stark County.
Infiltration of precipitation and slow leakage thgh overlying aquitard units is
also believed to contribute locally to rechargeo@md-water . . . discharges
primarily to the surrounding major buried valleyu#grs.

Recharge to the buried valley aquifers occurs arign due to direct
infiltration of precipitation and inflow from theeldrock valley walls. The
primary discharge area is the valley’s associateghs. Several municipalities
utilize these buried valleys for their water supply.

Recharge to the local Pennsylvanian cyclothemfaxguis the result of
infiltration of precipitation originating in uplaaddge areas. Precipitation
infiltrates soil and weathered rock with slow leg&kadownward to the local
uppermost aquifer. Ground-water flow within the dbappermost aquifer is
primarily horizontal, but a small percentage of \grd water flows downward
through the underlying aquitards to the next agquifbere the same sequence is
repeatedGround water discharges in the valley areas as segy springs where
the local aquifer intersects land surface or disge into other permeable
surficial deposits. Coal aquifers with underlyingystones typically form obvious
seep and/or spring lines. . . (Emphasis added.) (CR Item 7))

59. At thede novohearing, Mr. Razem commented on the importanseweéral sections in
the Republic’s Hydrogeological Report. He begarnigylighting that the regional aquifer, the
Massillon and Sharon sandstone formation, is deeqyrring approximately 250 feet below the
site. (Testimony, Razem.)

60. He also advised that it is important to examinegéelogy of the region to better
understand the regional hydrogeologic forces.hisinstance, the Tuscawaras River, and the
buried valley aquifer associated with it, occursh® southeast of the facility, toward the Bolivar
well. When preparing the Hydrological Report, beiewed the regional settings, including the
glacial, surface, and stratigraphic characteristesssure that the site “fits the whole picture”
and no “anomalies” are present. For example sfahea were tectonically active, like eastern
Pennsylvania where the beds are contorted or dfsetnot layered as they are at the
Countywide site, additional investigation would 8adeen required. (Testimony, Razem.)
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61. As illustrated above, Mr. Razem provided a layetidyer, or stratigraphic, overview of
the geology and ground water flow within the layErsBeginning with the oldest strata, the
Massillon sandstone and Sharon conglomerate ietest freshwater aquifer in the region;
below this lies unusable brine saltwater. AboweNassillon sandstone and Sharon
conglomerate is the upper and lower Pottsville gspuhich are comprised of a shale sequence
containing shale, sandstone and coal. Typicallg) @yers are associated with a sequence of
underclay and then shale with some limestonesiotithestones. Water will move horizontally
in coal areas because coal is brittle, fracturegyeand allows ground water to flow through its
fractures. The underclay beneath the coal stataals the water and moves the water
horizontally. Generally, coal areas are considerpdrmeable formation and a productive water
zone. The water production in the shale sequehsbhade and sandstones is “spotty.” If a well
were placed in these shale units, some of themadyaralduce water and some would not.
(Appellees’ Ex. 3; testimony, Razem.)

62. The next layer, the lower Mercer coal, is a hortabpathway for water flow. Above the
Mercer coal is the Homewood sandstone and theRuh@eam Hill formation. The Putnam Hill
formation consists of the Brookville No. 4 undexglthe Brookville No. 4 coal and the Putnam
Hill limestone. The Brookville No. 4 coal and thatRam Hill limestone (“Putnam Hill
limestone/Brookville coal’) are interconnected abeg¢ause of their similar water-bearing
characteristics, are usually discussed togethie fifial formation, the Clarion shale, is a low
permeability formation directly underneath the liagi (Appellees’ Ex. 39; testimony, Razem.)

% Though Mr. Razem referenced this exhibit duriisgtéstimony, not every feature he discussed is
contained in Appellees’ Ex. 33. The Commissiorogeizes that the text in the exhibit is not eassetrd, but chose
to include it as it provides a general frameworkNb. Razem'’s testimony.
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63. Mr. Razem also delineated the regional and locdlgreund water flow directions. Mr.
Razem described the Tuscarawas River as meandbunhgenerally flowing north to south, and
the Sandy Creek tributary as generally flowing ¢éastest. The buried valley has its own
ground water flow system because it is so much rpermeable than the surrounding bedrock.
The outcrop® from the Putnam Hill limestone/Brookville coal indtes that water moving in
that layer flows generally from the north to souaisteto east toward the outcrop. The regional
ground water flow goes down toward an unnamedtaityithen to Bear Creek. Over all, the
flow is toward the valley and toward the outcrgpppellants’ Ex. 33, 39; testimony, Razem)

64. Appellants’ characterization of the regional hydrolpgy is significantly different than
Republic’s characterization. Though Appellantseaghat a thorough understanding of the
regional hydrogeology is “imperative” and the “siteist fit in within the region,” Dr. Rice
described the region around Countywide as an uigéatsetting “strongly controlled by the
underlying structural geolog¥of this area, notably the joint treflifsdrainage pattern found in
this region which is largely caused from fracturingo reach her conclusion that a trellis
pattern is present, Dr. Rice relied on the DRASTé@fort, GIS maps, United States Geological
Survey (“USGS”) maps, Ohio Department of Naturas®ece maps and aerial photosDr.

Rice also relied upon 3-D maps she prepared framaailable through public sources, such as
the Stark County Auditor’'s and Engineer’s officéé&ppellant’s Ex. D, E; testimony, Rice.)

65. Additionally, Dr. Rice, asserts that although thstfportion of the 2001 Hydrogeologic
Report,i.e. information contained in the boring logs and mdghe cross sectional information,
is accurate, Republic erred in failing to properdgertain “how the water and leachate move
through the rock and where they move to.” (Testiydrice.)

i. DRASTIC Report

66. The parties agree that reviewing the DRASTIC repad map is an essential part of

% The outcrops present at the Countywide site aresmgareas of bedrock or other material on the side
of the hill where the soil has eroded. The impur&aof outcrops will be discussed more fully latethe opinion.
(Testimony, Razem.)

2 structural geology is the study of the three disienal distribution of rock bodies and their plana
folded surfaces, and their internal fabrics. Sutetontrols the shape of what can be seen autfecs.
(Testimony, Razem, Rice.)

22 Dr. Rice refers to a trellis pattern as a joietlis pattern. The Commission will follow the teaf the
other experts who testified and the exhibits preesbat the hearing, which label this drainage pats simply a
“trellis pattern.”

23 DRASTIC is an acronym corresponding to the saveighted characteristic incorporated into a
DRASTIC map. Geographic Information Services is piag software that allows the user to manipulatgiap
data into different forms, which enhances the gseterpretation of the data. (Appellant’s Ex.T2stimony,
Rice.)
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adequately characterizing the regional hydrogeolobyey disagree, however, as to the weight
the DRASTIC report should be accorded when chariattg regional hydrogeology. The
DRASTIC report relevant to this appeal, known as@round Water Pollution Potential of Stark
County Ohio, Report No. 6, was published by ODNR991. The purpose of the DRASTIC
system is to identify and rank areas vulnerablsutéace water pollution. The report’s abstract
describes a DRASTIC report as a “ground water polupotential mapping program using the
DRASTIC mapping process.” The abstract delineatesmajor elements of the DRASTIC
system, the hydrogeologic settings and a relatitiag system for pollution potential.
Additionally, the report cautions its readers katisig, “[tjhe [DRASTIC] system was not
designed or intended to replace site-specific iigasons, but rather to be used as a planning
and management tool.” (Appellants’ Ex. D.)

67. The DRASTIC report for Stark County classifies nihferent hydrogeologic settings in
Stark County. Each classification includes a bldelgram. A corresponding narrative passage
illustrates and describes the characteristics@ptrticular hydrogeologic setting depicted in the
block diagram. The report also includes a colatecbmap illustrating the relative pollution
potential indexes throughout the county. (Appé#aBix. D.)

68. Dr. Rice identified the region’s hydrogeologic sgjtas DRASTIC setting “6Da
Alternating Sandstone, Limestone, Shale, Coal dagl CThin Soil” and emphasized a fracture
extending through the block diagram. On cross-exaton, Dr. Rice agreed that the DRASTIC
map demonstrated that the landfill site was locateteas color-coded to indicate a low
pollution potential index and that the DRASTIC nslqould not be used to replace site-specific
data. (Appellants’ Ex. D; testimony, Rice.)

69. Mr. John Sugar, an Eagon employee who drafted DR&3Maps prior to being
employed by Eagon, testified that DRASTIC maps‘go®d planning tools,” but are not
intended to replace site-specific data. Furthiéer aeviewing Stark County’'s DRASTIC map,
Mr. Sugar concluded that the area sited for thenBoude expansion looks “perfectly
acceptable to be investigated for a landfill.” ¢fimony, Sugar.)

ii. Drainage Patterns

70. The parties also disagree as to what type of dgaipattern controls water flow in the
region. The Physical Environment, an Introduction to Phgk{@eographya textbook
introduced by Appellants, classifies drainage pagténto the following categories: dendritic,
parallel, trellis, rectangular, radial, centripeaall deranged. Of particular interest are dendritic
and trellis drainage patterns. A dendritic patisroonsidered the “most common and looks like
the branching pattern of tree roots [or a leaf]davelops in regions underlain by homogeneous
material. That is, the subsurface geology hamédasiresistance to weathering so there is no
apparent control over the direction the tributatéde. Tributaries join larger streams at acute
angles (less than 90 degrees).” A trellis pattleroks similar to . . . the common garden trellis.
Trellis drainage develops in folded topography tikat found in the Appalachian Mountains of
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North America. Down-turned folds called synclifeam valleys in which resides the main
channel of the stream. Short tributary streamsreéhe main channel at sharp angles as they run
down sides of parallel ridges called anticlinesibdtaries join the main stream at nearly right
angles.” (Appellants’ Ex. F.)

71. Dr. Rice concluded that a trellis drainage pattenqoresent in the region surrounding the
Countywide site. She based her opinion on infoienatontained in the DRASTIC report, GIS,
USGS and her own maps, as well as her review didhe hole logs and testing results gathered
at the Countywide site. She further posits thstahea is highly fractured and regional water
flow is controlled by a significant fracture systeconsisting of large vertical fractures under and
around the site. According to Dr. Rice, the aggixesfracture system will move contaminants
more rapidly than expected and into areas unaategby Republic or the Director.

(Testimony, Rice.)

72. On cross examination, however, Dr. Rice testifleat 2 “more exact correlation” for the
regional drainage pattern around the Countywidemight be a rectangular drainage pattern,
rather than the trellis pattern she initially susfgel. A rectangular drainage patter is typically
found in regions that have undergone faulting dms tthe drainage enters the main stream at
high angles, as opposed to the acute angles foutle iCountywide region. (Appellants’ Ex. D;
testimony, Razem, Rice.)

73. Concurring with Dr. Rice’s assumptions regarding dinainage pattern, another of
Appellants’ experts, Mr. Fisher, asserted thatggemorphology of the region supports the
conclusion that a trellis drainage pattern is pnesér. Fisher reviewed a 1982 USGS
topographic map and concluded that Republic fadeidentify a joint feature. To demonstrate
his findings, Mr. Fisher overlaid the 1982 USGS maih his interpretations of joints, offering
comments on their predictable orientation. MrhEistestified that identifying a joint feature is
important because the water can move very quidkiygathe joints, creating preferential
pathways. To further illustrate his point, Mr. kas referenced a series of ground water figures
contained in the Golder report that depicted a comdownward ground water flow toward the
southwest corner of the sfté.(Appellants’ Ex. D-EE, FF, GG, HH, and II; testiny, Fisher.)

74. Conversely, Republic asserted that the controllirgjnage pattern is dendritic and
significant faults or fractures are not preserthmregion. To illustrate this point, Mr. Razem
relied on a map prepared by Eagon and Associateg G4S maps and county topographic data.
The map covers approximately 15 square miles aodmepasses portions of Stark, Carroll and
Tuscawaras counties. The fundamental differentedsn the maps used by Mr. Razem and
Mr. Fisher is the size of the area depicted omthp. Mr. Razem asserted that the size of the
area interpreted is important because a smaller, 8ke the one selected by Mr. Fisher showing
only the Bear Run tributary, could not, and did, ramicurately portray the entire region. When
the entire region is examined, the drainage patser@vealed. And though the Bear Run

4 The Golder report, prepared by Golder AssocifiteRepublic, was based on hydrogeologic field
investigations between 1992 and 1994. (CR Item 7.)
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tributary is straight in certain sections, it braes off as it reaches its headwaters, thus regalin
its dendritic nature. (Appellees’ Ex. 37; testippRisher, Razem.)

75. Mr. Razem also asserted that a dendritic drainatfenm is typical of flat lying rocks as
are present in eastern Ohio. While working forttf&GS, Mr. Razem studied the geology of
eastern Ohio. He believes geology at the Coungwite is consistent with the geology of
eastern Ohio and the data he collected in othés pathe eastern Ohio region. (Appellees’ Ex.
146; testimony, Razem.)

76. Comparatively, regions where the structure is casegdrof synclines and anticlines, or
folds, are not controlled by dendritic patterns, tyitrellis patternd®> Such trellis patterns can
be found in the “folded Appalachians where altenmptveak and strong strata have been
truncated by stream erosion.” A syncline and éinggpattern can continue for “10, 20 and 30
miles at a time, or farther.” Mr. Razem doesImgiteve that the region associated with the
Countywide site is consistent with the drainagegeas found in the “folded Appalachians.”
Further, Dr. Sklash “ruled out” the presence ofdinies and synclines, finding the region to be
monoclinal. Monoclines are evidenced at this siemause the topography simply “dips,”
similar to a “gentle S,” sloping southeast. (Appet’ Ex. 33, 38, 146; testimony, Razem,
Sklash.)

77. Concluding his assertion that a dendritic draingaern is present in the region, Mr.
Razem referenced William D. Thornbury, a well-knogxpert in geomorphology. In a textbook
Thornbury wrote, “The major streams frequently mag&arly right-angled bends to cross or pass
between aligned ridges, and the primary tributérgesns are usually at right angles to the main
stream and are themselves joined at right anglesbyndary tributaries whose courses
commonly parallel the master stream.” Mr. Razetedadhat the textbook offered by Appellants
regarding geomorphology and drainage patternsnsistent with the textbook offered by
Appellees. Mr. Razem concluded that a review efdhtire region demonstrates that the streams
and tributaries do not possess the requisite agptes to support the presence of a trellis pattern
in the Countywide region. Indeed, many of the asagtoming off Bear Run” are approximately
30 degree angles, not right angles as would becteqgpén a region controlled by a trellis
drainage pattern. (Appellants’ Ex. F; Appelleeg! E46; testimony, Razem.)

78. The Commission finds that Republic adequately weaglncorporated, and
characterized the regional geology and hydrogecdddlie Countywide site. The Commission
also finds the evidence support that a dendritaandige pattern is present in the region and that
while a small area of the region may appear tecef trellis or rectangular design, the overall
drainage pattern controlling water flow in the mgis dendritic.

79. Correspondingly, the Commission finds that the &wme had a valid factual foundation
for determining that Republic adequately charazeerithe regional hydrogeology at the
Countywide site in such a way so that he couldréacewhether Republic should be issued a

% gynclines are rocks folded to form a depressiovattey. Anticlines are top forms or hilltops.
(Testimony, Razem.)
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PTI to expand the Countywide landfill.

B. Site-Specific Geology and Hydrogeology

80. In addition to containing data supporting Republicharacterization of regional geology
and hydrogeology, the 2001 Hydrogeologic Reportaion the data used to characterize and
describe the site-specific geology and hydrogeoktg@ountywide. The 2001 Hydrogeologic
Report includes information collected over manyrgdsy Eagon, Golder, and Burgess and
Niple.?® Collectively, the three consultants gathered &ata more than 200 borings and
approximately 100 wells and piezometers. They etsalucted approximately 100 hydraulic
tests (pump, slug and packer tests), collectedrietel data on over 40 separate dates from
1995 to 2000, identified seeps and springs, andegad the analytical results of ground water
quality samples collected from 11 wells. Repubbserts that the hydrogeologic and ground
water quality data were collected and analyzedgusidustry standards, methods, equations and
procedures that have been accepted by OEPA fostigegions designed to characterize
hydrogeologic conditions and are appropriate ferghrpose of determining whether a solid
waste landfill facility would be suitable in therfesylvanian-age rocks of eastern Ohio. (CR
Item 7; testimony Razem, Walker, Carey, Sklashz&®iz

81. The parties agree that Republic properly identiflezlgeneralized site stratigraphy at
Countywide as a layer-cake arrangement, compritdtedMiddle, and Lower and Middle
Pennsylvanian-age stratigraphic series. A layke ez flat-line geologic shape; the layers are
not “folded or fallen or distressed.” As with aggologic series, the Pennsylvanian series
contains several groups and each group contaiesalestrata, or layers. The Pennsylvanian
series consists of four groups, the Pottsville, Albegheny, the Conemaugh, and the
Monongahela Groups. Though each group may coataderal strata, not all strata are present at
the Countywide site. Only the youngest layer effottsville Group and the Allegheny Group
are relevant to this appeal. (Appellees’ Ex. §,t86timony Razem, Rice.)

26 Burgess and Niple began hydrogeologic invattgs at the site in the 1980s. Republic subnhitte
Burgess and Niple’s investigatory data with theligppion for the initial PTI approved in May of 198 (CR Item
7.)
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GENERALIZED SITE STRATIGRAPHY AT COUNTYWIDE RDF

SIGNIFICANT

ZONE OF MINE SPOIL
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MIDDLE KITTANNING CLAY ——

MIDDLE KITTANMING SHALE —__

STRASBURG (No. 5a COAL)
OAK HILL CLAY

STRASBURG SHALE—7

LOWER KITTANNING
(No. 5 COAL})

LOWER KITTANNING CLAY —— \
AGUITARD CLARION SHALE ————| e
Bl
PUTNAM HILL LIMESTONE —
UPPERMOST. P

AQUIFER BROOKVILLE (No. 4 COAL)———

SYSTE BROOKVILLE CLAY — — —
HOMEWCOD
SHALE AND SANDSTONE

(Excerpt from Appellees® Ex. 36.)

82. The above illustration depicts the stratigraphiltiom at the Countywide site. The first
unit illustrated is the Homewood shale and sandstayer, the youngest layer of the Pottsville
Group. Next, are the layers of the Allegheny Grpugsent at the Countywide site: Brookville
clay, Brookville (No. 4 coal), Putnam Hill limestenClarion shale, Lower Kittanning clay,
Lower Kittaning (No. 5 coal), Strasburg shale, Ghkclay, Strasburg (No. 5a coal), Middle
Kittanning shale, and Middle Kittanning clay. (Agees’ Ex. 5, 36; testimony Razem, Rice.)

83. Resting on top of the Middle Kittanning clay is mispoil placed by mining activity that,
according to ODNR records, ceased in 183The Countywide facility rests on the Clarion
shale layer. (Appellees’ Ex. 5, 36; testimony RazRice.)

84. Appellants dispute several site-specific hydroggml@haracterizations contained in the
2001 Hydrogeologic Report. Specifically, Appelastibmit that Republic improperly identified

27 Mine spoil is intermixed unconsolidated rock, réd@gments and soil that result from a surface mgjni
operation. (www.ohiodnr.com.)
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the uppermost aquifer system and significant zdrsaiwration, as well as the permeability of
the Clarion shale and added geologic material. eflapts argue that mischaracterization of
these features, as well as the overall hydraulmeotion between the Clarion shale, Putnam Hill
limestone/Brookville coal formation and the Homewahale beneath it, create a flawed
conceptual model of the expansion project. (TexstiynFisher.)

i. The Conceptual Model

85. A conceptual model of a site is created so thatrthestigation team can develop a
comprehensive plan for field investigative workthie conceptual model is flawed, all tests and
field work based on this model will be skewed inpedy. (Testimony, Fisher.)

86. Republic’'s conceptual model of the site identifiethe spoil as the significant zone of
saturation, the Putnam Hill limestone/Brookvilleatas the upper most aquifer system, and the
Clarion shale as the confining unit lying betweleen. In approximately 5 of the 258 acres at
the Countywide site, less than 2%, the Putnamlidi#stone and the Brookville coal and clay
have eroded and the Homewood sandstone is therappeaquifer system. (Testimony,
Razem.)

87. Republic based its conceptual model on findinggaioad in the Golder report. Republic
contracted with Eagon and Associates, rather thaldgb Associates, to perform the 2001
Hydrogeologic Investigation due to Eagon’s famitiawith the Countywide site and the fact
that Golder’s Pittsburgh office, which had authotieel Golder report, closed and its employees
were no longer employed by Golder. (Testimony,eRazWalker.)

ii. ldentification of the Significant Zone of Satuation

88. Ohio EPA addressed the subject of “Significant Zoh8aturation [OAC rule 3745-27-
01(RR)]” in document number GD0303.110, last rediseAugust 1991. This document
provides “guidance and examples for interpretirgdéfinition of significant zone of saturation.
... In the following passage, OEPA describedgaificant zone of saturation as:

... a hydrogeologic unit in the zone of satamrathat possesses certain hydraulic
properties that allow it to transmit ground wated @ontaminates at a faster rate
than surrounding geologic units. It must occuae€dpnt to or beneath a SLF’s
[sanitary landfill facility] area of solid wastegaement and should possess a
hydraulic gradient that transmits contaminates afn@y the limits of solid waste
placement. These zones do not have to be capbjalelding a significant
amount of water to a well or developed spring. félfees’ Ex. 49.)

89. Republic identified the mine spoil as the sigrfit zone of saturation noting the mine
spoil's inconsistent saturation and potential &ptlb move water horizontally away from the
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solid waste facility toward a seep or spring. Razem observed that some areas of the mine
spoil were saturated while others were not andwlader moving to the sides did not extend off-
site, though water movement to the sides enabéemthe spoil to be monitored. Further, water
in the mine spoil will not be used as potable watmrause of its quality and location.
(Testimony, Razem.)

90. Dr. Sklash testified that the mine spoil is disaambus and transient in nature and even if
its hydraulic conductivity were greater than therlam Hill limestone/Brookville coal, it still
lacks the inherent qualities to be considered anfexq First, the mine spoil only occurs on the
sides of the facility and will be removed in theadhareas where it would be under the facility.
Further, the mine spoil does not extend off-sité @cks lateral extent as demonstrated by dry
wells located in the minespoil. Comparatively,ugpermost aquifer system would occur
underneath the facility and would have lateral etxtd=inally, the water in the mine spoil is not
potable; an uppermost aquifer system must be abjelkd a significant amount of potable water.
(Testimony, Razem, Sklash.)

91. Conversely, Appellants assert that the mine spoil&l be characterized not as a
significant zone of saturation, but rather as pathe uppermost aquifer system. Appellants
believe the mine spoil is part of the uppermosifagsystem because it is present along the
sides of the landfill ridge where the Clarion shialenore fractured and the fractured Clarion
shale will allow water to percolate down to theHgermeability Putnam Hill
limestone/Brookville coal formation. (TestimonyicR.)

iii. ldentification & Permeability of the Uppermost Aquifer System & its Confining Unit

92. Ohio EPA addressed the subject of “Solid WastecoDefinition for Aquifer System:
[OAC rule 3745-27-01(B)(4)].” in document number BGW-02-05-100, last revised in July
1997. This document provides “policy on the meamh@quifer system’ as defined in the solid
waste regulations.” When asked to describe hovCthentywide site meets OEPA’s guidance
parameters for defining aquifer systems, Mr. Ramegu the following passage:

For fractured bedrock, it is important to considgranges in the overall
permeability of the formation when determining tiwundaries of the water table
aquifer system. Figure 4 represents the water tafl@fer system within a
fractured sandstone formation. Above the sandstofiactured shale.

Even though the two formations exist within the safmacture system, the
differences in matrix properties cause the ovepalimeabilities of the two
formations to be different. Boring logs and testsfgrmed on the two formations
indicate that the fractures in the shale are nowide nor as extensive as those
fractures in the sandstone. In addition, weathergng the fractures has
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deposited a significant amount of clay materiabitihe fractures of the shale.
Predictably,hydraulic conductivity testing demonstrates tha germeability of
the shale was several orders of magnitude less[thelt the sandstone. In this
case, the upper boundary of the aquifer systemadnoelestablished at the top of
the sandstone formation since it is probable thaereif the shale became
saturated it would not yield a significant amouhirater and would constitute an
aquiclude . .. (Emphasis added.) (Appellees’ Ex. 55jemy, Razem.)

93. Applying this passage to the Countywide site, Maz&n asked the Commission to
replace the word “sandstone” with the phrase “Putklll limestone/Brookville coal.” He
believes this substitution depicts the actualsgttinder the Countywide facility. (Appellees’
Ex. 55; testimony, Razem.)

94. Republic identified the Putnam Hill limestone/Bredle coal as the uppermost aquifer
system and the Clarion shale as the confiningabutve it. A confining unit is a low-
permeability strata overlying a more-permeabletaitdus, confining the lower unit. It is also
known as an “aquitard,” or by its older name anuialyde.” (Testimony, Razem.)

95. Importantly, scientists do not rely on specificiperbility ranges to classify strata as an
aquitard or confining unit. It is the aquitardé&dationship to other strata that makes it a
confining unit. Typically, the permeability of aguitard can be described as one order of
magnitude lower than the confined underlying uifitestimony, Fisher, Razem.)

96. Mr. Razem described the function of an aquitaréXylaining water movement in and
through a confining unit. In an aquitard, waterdgto move “more vertically.” In zones more
permeable than aquitards, water tends to move “inorieontally.” And, because of the
confining unit’s “tightness,” water in an aquitasduld not be expected to move to the side of
the hill. Mr. Razem also noted that, althoughgbemeability of an aquitard is low, permeability
is likely to vary throughout the unit. As such,tefin a confining unit could move to the side of
a hill and create a wet spot, but, because mimma&t¢r is moving through the unit, it would not
create a seep. (Testimony, Razem.)

97. Mr. Razem also discussed the concept of a poteatimysurface versus water residing
in a formation or unit. A potentiometric surfacepitts the water surface under pressure. In a
confined unit scenario, water resides below thatagiand is under pressure. Therefore, once
the driller hits the water bearing unit, the wdéstel will immediately rise up in the borehole.
Conversely, in a saturated zone or unconfined wmter resides in the unit itself and a driller
will encounter water in the borehole at the waabtd. Mr. Razem advised that water rising in a
borehole is not indicative of water actually resglin that formation. For example, if one drilled
into the Clarion shale, stopping two or three fsive the Putnam Hill limestone/Brookville
coal (the confined unit), the “borehole would bg fir a number of days because it's [Clarion
shale] so tight.” (Appellees’ Ex. 41; testimonygZem.)

98. To quantitatively identify the uppermost aquifestgm, Republic collected a range of
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permeability data in the Clarion shale and hydaadinductivity data in the Putnam Hill
limestone/Brookville cod® In the Clarion shale, Republic performed packsts and
calculated the geometric mean to be 1 R ¢éntimeters per second (cm/s&€t)To determine
hydraulic conductivity in the Putnam Hill limestdBeookville coal, Republic performed pump
and slug tests. Republic plotted the collectedngability data and calculated the geometric
mean for hydraulic conductivity in the Putnam Hlithestone/Brookville coal to be 1.7 x 10
cm/sec. Because the permeability of the Clariaiesis at least one order of magnitude less
than the Putnam Hill limestone/Brookville coal, Rbjic concluded that the Clarion shale acts
as an aquitard over the more permeable Putnanlirddstone/Brookville coal formation.
(Appellees’ Ex. 30, 31, testimony Razem.)

99. Dr. Sklash’s review of specific permeability da&tlgered during hydraulic conductivity
testing of the Clarion shale confirms that the ©lashale formation acts as a confining unit
over the more permeable Putnam Hill limestone/Bvdlekcoal. He noted that Boring No. 49,
located in the middle-east of the expansion, rarsugh the Clarion shale. During hydraulic
conductivity tests, Boring No. 49 exhibited a hydm@aconductivity range of approximately 1 x
10° cm/sec to approximately 1 x #6m/sec, with the lowest hydraulic conductivity leve
located closest to the Putnam Hill limestone/Brolt&kweoal formation. Similarly, Boring No.
46, located in the near-middle of the expansiosp alins through the Clarion shale and
possessed a hydraulic conductivity range from aftoul0* cm/sec to about 1 x T@m/sec.
Predictably, Republic’s illustrations depict thegrdiometric surface of the uppermost aquifer
rising into the Clarion shale in both borings. p&flants’ Ex. P; testimony, Sklash.)

100. Appellants assert Republic erred by using the géaenaean, rather than the higher
permeability values collected, when determiningymsability and hydraulic conductivity. Mr.
Razem explained that identifying the uppermostfaquiystem requires characterization of the
entire confining formation, not just the highesiawest levels of permeability, though using
higher permeability values would be appropriate méealyzing the “worst case scenario” in
time of travel calculations. (Testimony, Razem.)

101. Dr. Sklash analogized that using the geometric neaetermine hydraulic conductivity
is similar to calculating your average speed onaedrom the highway into a suburban
neighborhood. The first speed recorded is thewsghspeed, then the main street speed, then
the subdivision speed, then your driveway speeald&termine the mean speed driven, you
would not select the highway speed; you would dateuthe mean of all the speed values driven.
A log normal geometric mean ensures that the higlases do not overwhelm the lowest
values. Dr. Sklash summarized by stating thahtracterize how water moves through a

% Hydrogeology textbooks express permeability, yairAulic conductivity, in ranges. If the data cotkl
and plotted were all the same, the accuracy ofl#ite@ would be suspecPermeability and hydraulic conductivity
are often used interchangeably, but were distilngaisiuring this portion of the hearing. (TestimdrRgizem.)

2 In the instant matter, the geometric mean regmtssthe “median or natural hydraulic conductivity
distribution.” (Testimony, Razem.)
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formation, do not rely on the fastest permeabititte; all permeability rates must be included to
accurately characterize the permeability of thérefbrmation. (Testimony, Razem, Sklash.)

iv. Fractures and Hydraulic Communication betweerthe Formations

102. Appellants expressed further concern that sigmtidégydraulic communication occurs
through fractures connecting the Clarion shaletaed®utnam Hill limestone/Brookville coal.
They are concerned that this fracture networkevglent and it's presence should preclude the
Clarion shale from being classified as a confining and the Putnam Hill limestone/Brookville
coal from being identified as the uppermost aquif@restimony, Rice.)

103. Fractures are created by pressure. For examptekaunder enough pressure will break.
A fracture can be defined as a break in continoftsnaterial, though the presence of a fracture
does not automatically suggest a physical separati@perture. In other words, it can be
broken, but not separated. Some fractures arpatda of transmitting water because they are
either “infilled” with granular material or crystgkowth, or no aperture is present. Generally,
compressional tension (downward pressure), causeisifes to decrease in aperture and
frequency deeper into the formations. Predictadblgreater number of fractures appear at the
sides of the ridge because the formation is expts@eathering. (Testimony, Rice, Sklash.)

104. Appellants argue that the fractures at the sitdaaigee, connected and numerous, enabling
the fractures to move significant quantities ofevahrough the Clarion shale. As evidence that
a significant fracture system is present at therBaude site, Appellants cited fractures noted in
borehole logs, oxidation observed in core sampled,rapid water movement in borings and
monitoring wells. (CR Item 7; Appellants’ Ex. Kestimony, Rice.)

105. Mr. Rizzo, testifying on behalf of OEPA, characted Appellants’ concerns about
fractures into two categories: near-surface fracguand deep fracturing. All parties agree that,
to some extent, near-surface fracturing, causeddathering, is present at the site.
Fundamentally, Appellants assert that deep frastare present and form an extensive network
of open spaces, which allow significant hydraubenenunication between the various units. Mr.
Rizzo disagrees with Appellants’ characterizatibfracturing at the site, stating that, while it is
possible that such fracturing is present, he has se “indication” or “evidence” that such a
network exists. (Testimony, Rice, Rizzo.)

106. Borehole logs reflect the presence of fracturesutpnout the site. Appellants contend
that the fractures occur vertically, horizontalhydaat varying angles in between, like a pallet of
bricks or stair steps, and are large and contineoosigh to transmit significant quantities of
water. Conversely, Republic argues that no evidesapports the existence of a fracture system
resembling a pallet of bricks or stair steps. ¥hetures present at the site are small,
discontinuous and unmappable. Republic conteratshie fractures are unable to move
significant quantities of water through the Clarghale and do not control the ground water.
Moreover, formations break and fracture duringuwiodent drilling process and it is not
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uncommon to find broken rock resembling fracturebarehole logs. (CR Item 7; Appellants’
Ex. I; testimony Fisher, Rice, Sugar, Razem, Vasale)

107. Appellants also point to oxidation and precipitatethe fractures to suggest that water
moves frequently through the fractures. Oxidizasaggests that oxygen or water has been
present, while precipitates suggest that watebkas present. Republic explained that the
presence of oxidation or precipitates does nobéshathe presence of a fracture system capable
of transmitting significant quantities of water lpthat water or oxygen has been present at
some point and in some quantity. (Appellants’ Exl; testimony Razem, Rice, Rizzo.)

108. Finally, Appellants assert that rapid water movemeBorings 57 and 99-10 and
Monitoring Wells (“MW”) 20 and 20A support the perge of a significant fracture system.
The boring logs for Borings 57 and 99-10 indicdtat Republic encountered fractures and
weathering in the boreholes and water circulatias Vst during the drilling process. Boring 57
lost water circulation at 27.0 feet and never negdiit. The log for Boring 99-10 indicates that
1800 gallons of water were lost during the drillimgpcess. (Testimony Rice.)

109. Republic contends that water loss encounteredeisetivoreholes is consistent with its
conceptual model, as Borings 57 and 99-10 areddaan a fractured and weathered hillside.
During the drilling process for both boreholes, evatias used as a circulating medium to raise
the drill cuttings to the surface. Because theeboles performed as expected, Republic chose
not to perform any additional tests to ascertaiy whter was lost in the drilling process.
(Testimony, Rizzo).

110. Appellants believe that MWs 20 and 20A, spaced @pprately twenty-five feet apart,
are connected by a fracture system large enoufgitde water movement from MW 20 to MW
20A. MW 20, established in July 1989, was dritlecapproximately 60 feet and is encased in
the Clarion shale. MW 20A, established in May 1,98as drilled to about 129 feet and is
encased in the Putnam Hill limestone/Brookvilleldoamation. Monitoring Well 20A’s boring
log states “[d]uring this run, we encountered watersistently flowing out the top of nearby
well 20; it must have blown the cap off.” (Appeita’ Ex. KK, LL; testimony, Fisher.)

111. Republic’s expert, Mr. Razem, did not find the babaof the drilling fluid in MWs 20
and 20A unusual and cited two reasons why he kediévat no fracture continues down through
the Clarion Shale to connect the two monitoringlsveFirst, if a fracture had connected MW 20
with the Putnam Hill limestone/Brookville coal, M) would have drained and not have had
water in it when MW 20A was being drilled. Secotitk slug test performed in MW 20 showed
low permeability, as did the packer test. (TestigndRazem.)

112. Further, Dr. Sklash believes that fractures atGbantywide site do not transmit water
and listed three reasons for his conclusion: (19bserved no water issuing out of fractures
while visiting the site and the nearby Holmes mif2};monitoring wells in the Clarion shale
recovered slowly after bailing them for samplingd43) he did not observe water in the coring
or borehole work throughout the Clarion shale. s{ifreony, Sklash.)
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113. Dr. Sklash’s several visits to the Countywide aiel the surrounding area confirmed his
opinion that fractures at the site do not transigihificant quantities of water. His visit to the
nearby Holmes mine, west of the Countywide sitest-77, revealed that the Clarion shale
was dry despite significant precipitation the weelbr to his June 2004 visit, yet the Putnam
Hill limestone/Brookville coal formation was disclgang water. While at the Countywide site,
Dr. Sklash observed the construction and the ggalbg cell wall, core samples and springs.
On another visit, he examined an area northeasedhcility, specifically, the KOA wells and
its surrounding topography. Nothing during histwsiggested the presence of a fracture
network as described by Appellants. (Testimonya$k)

114. Moreover, Dr. Sklash prepared exhibits demonstyadipoor correlation between the
presence of fractures and the presence of watbei@larion shale. To compare the alignment
of fracture zones and water occurrences througsexttons of the Clarion shale, Dr. Sklash
compiled borehole log data from two of the twelvess-sections depicting the hydrogeology at
the Countywide site. Cross-section B-B’ traverfsem west to east across the northern third of
the expansion and includes MW-29, and Borings @Gt 51/51A. Dr. Sklash’s chart,
comparing the presence of fractures to the preseinwater, demonstrated a poor correlation
between where water is encountered and where fesctccur in the Clarion shale. Similarly,
he examined data from cross section I-I', whichtaored MW-23A/23/11A, 99-10, MW-24/25,
46, and 47A/47. Cross section I-I' is perpendictdaB-B’ and traverses from south to north
through approximately the middle of the expansioa thhe eastern quarter of the existing
landfill. Again, a poor correlation existed betwdeactures and water. (Appellees Ex. 25, 26;
testimony, Sklash.)

115. After reviewing 200 plus borehole logs containedRepublic’s application, Dr. Sklash
concluded that the Clarion shale exhibits “no obsioelationship between where fractures are
and where water is.” Moreover, the lack of lakentinuity of the fractures found in the
Clarion shale tends to refute Mr. Fisher’s contamthat the fracture zones continue for miles
and miles. (Appellants’ Ex. P; Appellees’ Ex. 25, testimony, Sklash.)

116. Importantly, Mr. Razem noted that while the blockgilam (6)(D)(a) of the DRASTIC
report shows what appears to be a generalizedufigdte has never seen one to that extent at
this site or anywhere in eastern Ohio. IndeedStiaek County Bulletin 61 by Delong and White
is consistent with what Mr. Razem discovered & s¢ite. If the Clarion shale at the Countywide
site contained large fractures, they would havéendchthe formation. Further, no saturated zone
would be present because it, too, would have ddaio¢he “base level.” (Testimony, Razem.)

117. Additionally, Appellants’ expert, Mr. Fisher, exgsed concern that the 2001
Hydrogeologic Report prepared by Eagon and Assex@and the Golder report are in conflict
because of Eagon’s failure to anticipate the impédtactures in the Clarion shale. Mr. Fisher
concluded that the “major problem” with the conegpimodel advanced by Eagon versus
Golder was that the “Eagon report downplayed the ebwater in the Clarion shale and . . . the
role of communication between the Clarion shale,uppermost aquifer and the underlying
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Homewood.” According to Mr. Fisher, the Golderadypresented data demonstrating that the
Homewood was “monitored” to reveal hydraulic commgsation between the formations. The
Eagon report, conversely, either “omitted” or “dgAayed” the Homewood data. (Appellants’
Ex. BB, DD, FF; testimony, Fisher, Rice.)

118. Mr. Razem countered by explaining that Eagon dfesir tboring plan and field tests to
confirm and verify consistency within the Golderaded Had Eagon discovered abnormalities
during testing, they would have “investigated timatre intensely.” Mr. Razem did not recall
finding abnormalities requiring further investigati (Testimony, Razem.)

119. Mr. Fisher also believes that Eagon should haveitoie@a the Clarion shale to better
ascertain water movement at the site and assattshgh Golder report characterized the
uppermost aquifer system as being an interconnectadsemi-confined aquifer. A semi-
confined aquifer is sometimes referred to as &$féaquifer. The less confined the aquifer, the
more rapidly water moves through it. Fractures umi “short circuit” the confining effect of a
unit. In other words, fractures accelerate the ftd water through a unit. (Testimony, Fisher.)

120. Mr. Fisher asserts that because Republic errethasi€ying the Clarion shale as a
confining unit, rather than a semi-confining umiimproperly selected the straight-line Theis
method to analyze the test data. The straightdlimeis method measures horizontal water
movement in a confined aquifer. The problem wité Theis method, Mr. Fisher explained, is
that it only accounts for horizontal movement otevaand fails to acknowledge the vertical flow
of water inherent in a semi-confined aquifer systdrhus, he believes Republic failed to select
the proper tests and calculations designed to réwyelaaulic conductivity from one layer to
another. (Testimony, Fisher.)

121. Mr. Razem contends that Republic planned and cdaadywroper testing to verify that
the Clarion shale is an aquitard and was not a&peefial pathway for water to reach the
uppermost aquifer system. Assessing ground wiaterif and between formations can be
difficult and imprecise. Ground water flow is défdilt to demonstrate because it is perpendicular
to the potentiometric surface. Cross sectionsillimstrations on which ground water flow is
shown, do not depict a perpendicular feature, demavels are approximated. (Appellants’ Ex.
D-PP-A; Appellees’ Ex. 41, 43; testimony Razem.)

122.0n the cross section diagrams, the ground watef,lemd ultimately its flow, is
represented by a solid inverted triangle in theenspoil, or significant zone of saturation. In the
Putnam Hill limestone/Brookville coal the potentietmc surface, and ultimately the ground
water flow, is represented by an open invertechg¢fiz Republic identified the direction of the
ground water flow in the Putnam Hill limestone/Bkodle coal by analyzing the potentiometric
surface in various wells. (Appellees’ Ex. 41, &&timony, Razem.)

123.To collect accurate data designed to assess greatat flow, Eagon employed a special
screening method to ensure that water from theaPutdill imestone/Brookville coal formation
was the only water measured during their testiMg. Razem described the process as follows:
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(1) drill the boring; (2) install a PVC well casinigat is slotted at the bottom, creating a well
screen so that water can enter; (3) pack the iatevigh sand to allow water to move into the
screen; and (4) fill the area above the sand-pattkgvout to seal the screen so that water does
not enter through the sides. This process enshaeshe Putnam Hill limestone/Brookville coal
formation is confined, so that when it is penetlateater from the Putnam Hill
limestone/Brookville coal will rise in the borehalatil it is stable. Thus, the water level in the
well represents the potentiometric surface in thin&@m Hill limestone/Brookville coal.
(Testimony, Razem.)

124. Importantly, Mr. Razem believes it was unnecessamonitor or perform additional
tests in the Clarion shale because the Clarioredhdlnot create a preferential pathway for
water. In support of this conclusion, he firstereéd to a September 1994 letter from Judith
Bowman, OEPA, NEDO, to Anthony Stockman at Countigvi The letter from Ms. Bowman
summarized Republic’s prior communication, in whicbought a determination that the Clarion
shale should not be considered a significant zésatoration for the following reasons:

(1) The hydraulic conductivity of the Clarion Sh@ene to three orders of
magnitude lower than the uppermost aquifer systednnaine soil §ic) deposits.
The uppermost aquifer system is directly beneatiCiarion Shale and is
comprised of the Putnam Hill Limestone and the Rkilte (No. 4) Coal.

(2) The hydraulic gradient of the Clarion Shalgastically downward. The
calculated average vertical conductivity [correcdéde novohearing to read
“gradient” instead of “conductivity”] in the ClanoShale is 0.9 feet/feet,
compared to the calculated average horizontal gradif 0.1 feet/feet.

(3) ‘The Clarion shale is a very poor sustainer of grbuvater flow as witnessed
by monitoring wells installed in the Clarion Shakeing purged dry during
routine sampling and during past in-situ well tagti [A portion of OEPA’s

letter quoting text from a prior communication frdtepublic.] (Emphasis
added.) (Appellees’ Ex. 168; testimony, Razem.)

125. Ohio EPA concluded the letter by stating, “@karion Shale is not a significant zone of
saturation. It does not have any of the propeniesded to act as a preferential pathway of
migration away from the limits of solid waste plamnt” (Emphasis added.) (Appellees’ Ex.
168.)

126. Moreover, Mr. Razem stated that OEPA’s determimategarding the low permeability
of the Clarion shale was consistent with what Basgend Niple, Golder and Eagon found.
Indeed, both Burgess and Niple and Golder had ateahto monitor the Clarion shale, but the
formation produced little water and, thereforeyats extremely difficult to obtain enough water
to determine the water quality characteristicses{imony, Razem.)

127.Mr. Razem opined that based upon a reasonablealefiseientific certainty, Republic
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characterized the uppermost aquifer in accordanitetire solid waste rules and that the aquifer
system consists of the Putnam Hill limestone/Brakékeoal stratigraphic units. (Testimony,
Razem.)

v. Seeps and Springs

128. Appellants expressed concern about the presencewanber of seeps at the Countywide
site3° Appellants assert that the water moving to theaserin the form of seeps or springs
primarily comes from recharge filtering down thrautpe formations. Over the years, Club
3000 members have observed and videotaped watigrgssom seeps surrounding the landfill.
Appellant Harvey testified he unscientifically callated that approximately 20-30 gallons of
water per minute was coming from the more probgeps and springs. (Testimony, Franks,
Harvey.)

129. Conversely, Appellees contend that the water frioenseeps originates from the ground
water moving under the Countywide site and expngstself at the sides of the hill. Mr. Razem
testified that the seeps present at the Countysitdeare where he would expect them. The
potentiometric surface map demonstrates that vieafeflowing the topography. No disturbances
or large discontinuities suggestive of fractures loa observed. It follows then, when
considering the stratigraphic column, seeps willegy on the hillside on top of where the
underclay outcrops in the hillside. (Appellees’ B%; testimony Razem.)

130. Eagon generated a map entitled “Seeps at the Geld®yRDF” to verify that the
presence of seeps corresponded with the preserceuwfderclay or water bearing formation
outcropping at the hillside. Eagon used color-codiecles to identify known seeps and springs
at the site. The green seeps correlated to a ¢jreethat traced the approximate outcrop of the
“Brookville (No. 4) Claystone.” The mustard-coldreeeps corresponded to a mustard-colored
line that traced the approximate outcrop of thewko Kittanning (No.5) Claystone.” Five seeps
were colored magenta and associated with the “Haroevbandstone/Shale.” The remaining
seeps, colored black, were in the mine spoil. @lpps’ Ex. 45; testimony, Razem.)

131. The presence of seeps and their known locatiowssaigports Republic’s contention that
fractures in the Clarion shale do not control theugd water flow, but rather, that off-site
ground water recharge, flowing from the north/naskt, flows horizontally along the fractured
Putnam Hill limestone/Brookville coal. A portiofi this ground water appears as seeps or
springs along the hillside where the claystonergy@ersect or outcrop the hill slope.
Anecdotally, Mr. Razem shared that coal minershe“old days,” would map the seeps
knowing that the underclay lies just beneath tha.c@Testimony, Razem, Rizzo.)

30 Although definitionally, springs produce @ajrer quantity of water, at the hearing, the wésdeps”
and “springs” were used interchangeably to repitdsatih water features.
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C. Tests & Analysis of Geologic & Hydrogeologic Indrmation
I. Tests Republic Conducted

132. Mr. Sugar, a hydrogeologist employed by Eagon assbaiates, oversaw the field
investigation for the 2001 Hydrogeology Report 2001 Ground Water Monitoring Plan. To
prepare for the investigation, Mr. Sugar reviewad assembled numerous documents including
ODNR well logs, OEPA wellhead delineations, the C3IAC report for Stark County, the Stark
County Bulletin 61 and available public water sypgdcuments. Mr. Sugar also reviewed
“ground water resource maps, residential well lagg open file maps at USGS, such as
bedrock-topography maps, and any other pertinemature . . . in terms of stratigraphy and the
ground water resources.” To select test sitesealandfill, Eagon reviewed its own conceptual
model, as well as the conceptual models and téatadatained in the Burgess and Niple and
Golder Reports. (Testimony, Sugar.)

133. Employed by Eagon and Associates since 1990, Myaiwork is comprised of
approximately 80-90 percent “landfill-related isspievith his remaining time dedicated to water
supply and surface-mining and tunneling issues. dgar has been involved with Countywide
since early in his tenure at Eagon and estimatémbepent “1,500 - 2,000" hours on-site
conducting or overseeing drilling projects. In thetant case, Mr. Sugar supervised all of the
borehole drilling and testing, except for the padksts, which he conducted himself.
Ultimately, he assembled and compiled the fieldknaata and submitted it to Mr. Razem who
created Republic’s 2001 Hydrogeologic Report aed2®01 Ground Water Monitoring Plan.
(Testimony, Sugar, Razem.)

134. Mr. Sugar offered an overview of the types of arglequipment available for field
investigations and explained the rationale behihg &zagon chose the selected drilling and
testing methods. Mr. Sugar stated that he firesictered the types of material to be drilled.
Because a detailed site investigation already eXjshis step was relatively simple. Eagon used
a hollow-stem-auger for unconsolidated materiatsanotary drilling method for consolidated
formations. (Testimony, Sugar.)

135. When using a hollow-stem-auger, the driller advarecsteel casing with a steel coll
wrapped around it. The coil rotates like a badberp pole, lifting the cuttings from the hole.
The casing and coil are in five foot sections aredlted together as needed, depending upon
the depth of the unconsolidated material. Thedoivanced inside the casing, has 2 %2 - 3 inch
bullet-like teeth that “stick out to the side aradully” cut the rock. (Appellees’ Ex. 29;
testimony, Sugar.)

136. As the drilling proceeds, a split spoon samplghhique can be used to remove soils
from inside the hollow stem of the auger. A sgfibon sample is taken by driving a two-foot-
long, two-inch-diameter barrel into the ground aodliing the contents to the surface for
examination. The drilling and sampling cycle coangs until the bit reaches consolidated
material and can advance no further. This alt@rgatycle allows the driller to characterize the
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“whole soil profile” as he moves through the matkri(Testimony, Sugar.)

137.0nce the auger reaches consolidated material rilfex avill “seat the auger,i.e. he will
embed the bits on the outside of the lead augertiv@ rock formations as far as he can, so that a
tight seal is created. Creating a seal is impoanboth the casing joint and the joint at the si
of the auger, are areas susceptible to loss aflation when drilling. (Testimony, Sugar.)

138. After seating the casing in the consolidated foromatthe driller can convert certain
auger drills into a rotary drilling method tool. r8tary method involves inserting a drill stem
inside the auger to advance the borehole. Unfikehbllow stem auger bit used in
unconsolidated materials, the rotary method bitireg a circulating medium - water, air or a
combination of the two - to lift the cuttings outthe borehole. To sample rock in consolidated
formations, the driller advances a hollow bit wattnempty barrel on top of it, through the
formation, taking representative, or core samgfesn the rock. The sampling rod can be
advance about five to 10 feet depending on the@walarrel sitting on top of the rod. Once
extracted from the hole, the driller can examinecmely what he has drilled through. Mr. Sugar
testified that 40-42 of the 46 borings drilled meestigate the geology at Countywide were
continuously sampled so that the entire borehadéley in both unconsolidated and consolidated
formations, was cored. (Appellees’ Ex. 29; testimdSugar.)

139. Besides inspecting and identifying the formatiama bore hole, observers at the drilling
site also measure the competency of the rock oDRQ@’he RQD is a formula representing
what percentage of the core is unbroken. A low RI@Bs not imply that the rock is fractured.

It simply quantifies how the material cores, or toenpetency of the rock. Some rocks, like
shale which is made up of thin layers that tendréak during the drilling process, will
inherently have a lower RQD than more solid forowagi Mr. Sugar testified that he thought the
RQD was “fairly good” for the type of stratigrappyesent at the site. (Testimony, Sugar.)

140. In addition to overseeing the drilling process, Blugar conducted, supervised, or “at
least was present,” during the various tesesthe packer, the pump and the slug) designed to
characterize the hydrogeology at the Countywid® dih general, packer tests are best suited for,
and were performed in, low to very low permeabitdymations. Slug tests are best suited for,
and were performed in, moderate to low permealfibitynations. And pumps tests are generally
restricted to, and were performed in, higher pebitidazones. At the Countywide site, Eagon
employed these respective methods to test theedatigth of a borehole. (Appellees’ Ex. 36;
testimony Sugar.)

141. Regarding selecting the proper hydraulic condustiasts for the Countywide site, Mr.
Sugar testified that the conceptual model develdpgeagon was similar to the models
contained in the Burgess and Niple and Golder tspdased on the conceptual model that
portrayed the Clarion shale as a low permeabititynation, Eagon, like Golder, relied on packer
tests. Indeed, Burgess and Niple attempted towsinuimp tests in the Clarion shale, but found
the boreholes failed to produce enough water ttyama Mr. Sugar testified that Eagon
reviewed the placement of the packer tests condumtésolder to assure that the additional
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packer tests were distributed “across the wholaesipon.” (Testimony, Sugar.)

142. Packer tests performed in the Clarion shale catist a pipe, with perforations at one
end, and two inflatable packers. The lower pabiesrno outlet and, when inflated, creates a
seal. The perforated pipe is inserted througlcémeer of the upper packer, which, when
inflated, creates the upper seal. Once the uppmkloaver packer seals are set, water is injected
into the space or interval between the two packerthe perforation in the end of the pipe. The
tester continues to inject water using constarggue. The amount of water taken in by the
formation is then used to calculate hydraulic canihty in the formation. Packer intervals can
be adjusted throughout the test length of a boestmodccommodate difficulty in creating a seal
due to weathering differences in the rock. Treibility assures the tester that the entire
borehole has been tested, including any fractinasmay be present in the different bedding
planes. (Testimony, Sugar.)

143. Pump tests were conducted in all formations thatipced enough water to create a valid
pump test and included “some of the uppermost aguiells, the Putnam Hill Limestone, the
Brookville coal wells, and most of the mine-spoélis.” (Testimony, Sugar.)

144. Appellants suggested that the pump tests should besn conducted for a longer period
of time, even up to 24 hours. Eagon conducted piasis for approximately one and one-half
hours, enough time to obtain the “early-time analgata,” which is considered a conservative
number. Mr. Sugar explained that a longer tesbgdevas unnecessary. The monitoring wells
chosen for the pump tests were two inches in dianetd the water stored within the casing, the
effective screen interval and the sand pack woalethhad a negligible impact on testing. He
explained further, by describing that the testsparaping greater than one gallon per minute,
but, most likely, are two to four gallons per miaubr maybe up to five. He estimated it would
only take 30 seconds to a couple of minutes to enmet water from the sand pack and borehole.
During the balance of the ninety minutes, the puvopld be drawing from the formation, which
would be more than enough time to perform a valichp test. (Testimony, Galbraith, Sugar.)

145. The final type of borehole test, a slug test, reenlconducted in every well installed as
part of this investigation since 1998. Relativeilyple to conduct, slug tests were done at this
site by dropping a transducer, a tool that measuetsr at a very quick rate, into a borehole.

The transducer was dropped far enough below theriable that when the tester submerges the
slug, the slug does not hit the transducer. Oneesteel rod, or slug, was lowered into the well,
the transducer recorded the change in the dispkaceof water. (Testimony, Sugar.)

146. Some wells were subjected to two different typetests and, accordingly, had two sets
of data which allowed Republic to compare the dai verify the accuracy of the outcomes.
(Testimony, Sugar.)

147. As of the date of thde novohearing, Republic had collected data in the vargtuata
from 240 locations: twenty-nine data points (bosihterminated below the Brookville clay;
thirty-three terminated in the Putnam Hill limestdBrookville coal and clay; forty-nine
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terminated in the Clarion shale; twenty-two ternéabin the No. 5 coal/Lower Kittanning clay;
one-hundred two terminated in the mine spoil; alt agefive test pit locations. To prepare its
application for expansion at the Countywide sitep&blic relied on the 216 subsurface data
locations collected from 1994 to the date they sttbohtheir application. (Appellees’ Ex. 188;
Testimony Sklash.)

ii. Tests Republic Rejected

148. Appellants submit that Republic failed to condinet proper field tests to ascertain the
site-specific geology and hydrogeology. Mr. Fistited that Republic failed to do the correct
tests in the field because its conceptual modidado anticipate vertical hydraulic
communication and, consequently, the field invesian only tested for horizontal
communication. Appellants suggested that Repshiould have conducted some of the
additional tests and procedures listed in OEPAlwrk&y 1995 Technical Guidance Manual for
Hydrogeologic Investigations and Ground Water Momitg, such as angled borings, tracer tests
and geophysics tests. (Appellants’ Ex. DDDD; tastiy, Fisher.)

149. Unlike typical borings, which are done verticallyaugh the formation, angle borings are
a specialty type of boring that can detect verticdtures. Republic chose not to use angle
borings at this site because they are unnecessé#hnisisetting and expensive. Neither Mr.
Fisher in the over 50 sites where he has condugtaehd water modeling, nor Mr. Sugar, who
has worked on over 60 landfill sites, has beenliresin an investigation that required angle
borings. Moreover, OEPA regulations do not regaingle borings if the site can be
characterized using other methods. (Appellants’mDDD; testimony, Fisher, Rizzo, Sugar,
Walker.)

150. In tracer tests, a solute is released into watéarat surface and the tester will have
monitoring stations downgradient of the releasat®o that the solute’s travel can be observed.
Tracer tests are often done in limestone and dpduhén finding the ultimate fate of ground or
surface water. Republic believed tracer tests evaat have produced any usable data. Mr.
Razem elaborated by noting that if Eagon had pewdra dye trace, it would have taken
“decades to see the dye move,” because Clarioe ghalch a tight formation. By that time, the
dye would have dissipated and could no longer ba.séTestimony, Fisher, Leap, Razem.)

151. Geophysics testing may be used to augment dirdt tiesting or to help guide its
implementation. In a geophysics test, a pressasewr nuclear radiation is induced. The
material in the aquifer or subsurface absorbs fteats the wave or radiation. The reflection or
absorption reveals the nature of the substance extimple, water, sand, or clay. Mr. Razem
believes these tests would not have been help@duse the mine spoil would have absorbed the
energy trying to be sent down to the rock, so rta @auld have been available to interpret.
Even if data had been produced, it is unlikely thaiould have been of better quality than the
bore hole data collected during the drilling praceélestimony, Razem.)
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152. Appellants also suggested that Republic faileddeqaately characterize the site because
it did not conduct laboratory tests for primary gaity, run ground water models, or test the
travel time of a seep once it “daylights” or suga®n the hillside. Mr. Razem asserted that the
main reason Republic chose to exclude the othesy vess because, as expected in this region of
Ohio, none of the boreholes, tests, or maps inglickacture flow that would necessitate
additional testing beyond what was conducted. Megge OEPA regulations do not require an
applicant to conduct these additional tests. (Apps’ Ex. 166 and 167; testimony, Fisher,
Galbraith, Razem, Rizzo, Sugar.)

153. Further, Appellants assert that Republic inadedyateracterized the geology and
hydrogeology of the site because it selected imgrégrmulas and calculations to predict
ground water movement. Appellants alleged thatuRip should have calculated “storativity,”
the amount of water in a formation, along with fisanissivity,” the amount of water moving
through a formation. Mr. Sugar noted that Ohiaufagions do not require an applicant to
calculate storativity or transmissivity and couit/ision no benefit to calculating these outcomes
while attempting to characterize this site. (Trasty, Fisher, Sugar.)

154. Finally, Appellants allege that Republic impropesgiculated ground water flow using
an equivalent-porous-media flow, rather than usirigacture flow analysis. Mr. Razem testified
that the Golder report and data collected by Eaymport that the correct model for assessing
water movement in the Clarion shale is not a fractiow analysis model, but rather an
equivalent-porous-media flow model. In reachingduaclusion, Mr. Razem reviewed the
potentiometric surface map, the discharge zonessghngs, the seeps, water level fluctuations,
the permeability of the formations, as well aslitbeehole logs to determine the dominating flow
criteria. (Testimony, Fisher, Razem.)

155. Mr. Razem testified that fracture flow analysis Wwblie appropriate if fractures
controlled water flow at the Countywide site. Nadence supports a finding that fractures
control water flow at this site. Indeed, if suchitaiation were present, the potentiometric
surface map would look different than it does. &mmple, the map would show inflections or
disturbances indicating where fractures were ptemeth the outcrop would be readily identified
as a spring releasing hundreds or thousands afrgadif water per minute. If such a situation
had been present at Countywide, the investigatiouldvhave been adjusted to include different
testing parameters, such as dye-trace studiesophgsics so that water flow could be tracked
through the fractures or solution channels. (Testy, Fisher, Razem.)

156. In preparation for hearing, Republic asked Dr. Skl consider whether the Director
possessed sufficient regional and site-specificdyelologic and geologic information of “good
quality” to render an informed decision as to wketthe Countywide site was appropriate for
expansion and whether, in his expert opinion, tireddor made the correct decision in issuing
the permit to Republic. In reaching his conclusibn Sklash compared OAC rules relating to
hydrogeology to Eagon’s 2001 Hydrogeologic Repod 2001 Ground Water Monitoring Plan.
These reports documented extensive informationtabeuwegional and site-specific
hydrogeology, including boring logs from over 20@4dtions, hydraulic conductivity testing
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(slug, pump and packer tests), the ground wateitorang system, ground water level and
quality reports and information on the locatiorspfings. Dr. Sklash also considered supporting
documents such as the Golder Report, issued in 3% earlier permit, the geology of Stark
County, and the DRASTIC report for Stark Countys&&upon a reasonable degree of scientific
certainty, Dr. Sklash concluded that the Directosgessed sufficient information upon which to
make an informed decision. (Testimony, Sklash.)

157.Based on the totality of the evidence presentédeate novohearing, the Commission
finds that the Director had a valid factual foundiatto conclude that Republic had adequately
characterized the regional and site-specific ggo&gl hydrogeology, which allowed him to
further evaluate whether the Countywide site waagpropriate site for the proposed expansion.

VI. ASSIGNMENTS OF ERROR: GROUP TWO - Siting Criteria

158. Appellant’s second category of assignments ofreglates to whether Republic satisfied
the ground water related siting criteria found iIA@3745-27-07(H). Republic asserts that the
data and information contained in its hydrology gnound water monitoring reports fully
satisfied OAC requirements relating to hydrogealagiing criteria. (Testimony, Razem.)

159. In addition to the 2001 Hydrogeologic Report ddsedliearlier, Eagon prepared the 2001
(and subsequent revisions) “Ground-Water Monitofen for Countywide Recycling and
Disposal Facility Lateral and Vertical Expansiom@ntaining text, figures, tables, plates and
appendices that present the ground water monitegatem and procedures required in OAC
3745-27-07(C)(7) [Additional criteria for approwa sanitary landfill facility permit to install
applications.], which, when taken together, dem@astthat Republic satisfied the requirements
of OAC 3745-27-07. The siting criteria of OAC 372%-07 (H)(2) and (3) are summarized as
follows:

A sanitary landfill shall not be located:

() in asand and gravel pit;

(i) in a limestone or sandstone quarry;

(iif) above a sole source aquifer as declared byféderal government;

(iv) above an unconsolidated aquifer capable afgniag a yield of one hundred
gallons per minute for a twenty-four hour periodwure water supply well

located within 1000 feet of the limits of solid waplacement;

(v) where the isolation distance between the uppstraquifer system and the bottom of
the recompacted soll liner is 15 feet or less;
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(vi) within a five-year ground water time of trd(€rOT") to a public water
supply well;

(vii) within an area of potential subsidence duamaunderground mine; or

(viii) within one thousand feet from a water supplgll. (OAC 3745-27-07(H)(2)
and (3); Appellees’ Ex. XXXX.)

160. Of the eight siting requirements contained in OA@%5-27-07(H), Appellants argue that
Republic failed to meet the following three: (1¢ tlandfill must not be located above an
unconsolidated aquifer capable of sustaining alyaélone hundred gallons per minute for a
twenty-four hour period; (2) the landfill must haam isolation distance of at least 15 feet
between the uppermost aquifer system and the baitdhe recompacted soil liner; and (3) the
facility must not be located within a five year &@rof-travel to a public water supply.

A. Unconsolidated Aquifer

161. Ohio Administrative Code section 3745-27-07(H)(2)ydohibits the placement of a
landfill facility abovean “unconsolidated aquifer capable of sustainiggela of one hundred
gallons per minute for a twenty-four-hour periodatoexisting water supply well . . . unless
deemed acceptable by the director.” (3745-27-0Z}0ij.)

162. Appellants assert that the word “above” shouldriberpreted as a topographical
reference intended to describe a relationship, agcnhill and valley. In other words, Appellants
assert that this regulation is triggered even itlimect, physical relationship exists between the
landfill and the aquifer. (Emphasis added.) ((Jateltems A; testimony, Rice.)

163. Republic contends the rule prohibiting locatiortted landfill above an unconsolidated
aquifer is only invoked if the facility is locatguhysically not topographically, above an
unconsolidated aquifer yielding greater than onedned gallons per minute. Republic believes
Appellants’ concerns about potential topographigalraulic connections are addressed
adequately in other rules relating to protectingrbg water sources and that this rule relates
solely to the physical relationship of an uncordatied aquifer to a landfill. (Emphasis added.)
(R.C. 3745-27-07(H)(2)(d); testimony Razem.)

164. Republic demonstrated why the expansion would adobated above an unconsolidated
aquifer capable of yielding one hundred gallonsrpewute and, therefore, is not subject to this
rule. A regional cross-section of the site illustgathat the stratigraphic column under the
Countywide expansion is comprised of consolidateth&tions. In other words, unconsolidated
material is not present under the facility boundéys, it is impossible for an unconsolidated
aquifer yielding any amount of water to exisEurther, Mr. Razem stated that, because no

31 Unconsolidated means it is “loose like sand amae), something you can pick-up in your hand, bke
a beach.” A consolidated formation is like a rockmothis instance, the Clarion shale. (TestimdRgzem.)
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unconsolidated material is under the expansionisiealso impossible for an unconsolidated
formation under the site to lmennectedo an unconsolidated aquifer located off site. To
demonstrate the type of connection that would &iggpplication of this rule, Mr. Razem
explained that if a one foot sand stringer, or levere present and connected to a high-yield
aquifer within 1000 feet, the rule would be appbiea If however, the connection were 2000 feet
away, the rule would not be applicable. (Emphadded.) (Appellees’ Ex. 33; testimony,
Razem, Rice, Rizzo.)

165. Mr. Razem his testimony by stating that the borelads, maps, and cross sections
provided information that allowed him to concludeatreasonable degree of scientific certainty
that Republic had satisfied the siting criterigDC 3745-27-7 (H)(2)(d). (Testimony, Razem.)

166. Further, the Agency addressed the subject of “Saflaste Siting Criteria: 100 gpm
[gallons per minute] Aquifer” in document number (RD2.102, last revised in July 1997. This
document provides interpretation of the rule andlguoce as to what documents and data the
Agency will review when considering whether a faigitan be sited above a high yield
unconsolidated aquifer. Mr. Rizzo confirmed thatlaed, a physical geographic relationship
must be present to trigger OEPA's rule prohibitplgcement of a landfill above an
unconsolidated aquifer. (Appellees’ Ex. 50; testiydRizzo.)

167.Based on the totality of the evidence presentédeate novohearing, the Commission
finds that the Director had a valid factual foundlatfor concluding that the Countywide
expansion is not located above an unconsolidatedeagapable of sustaining a yield of 100
gallons per minute. (CR Item 7.)

B. Isolation Distance

168. The OAC rule regulating isolation distance statée isolation distance between the
uppermost aquifer system and the bottom of thempeaated soil liner” must not be “less than
fifteen feet of in-situ or added geologic matedakmed acceptable by the director.” (OAC
3745-27-07(H)(2)(e).)

169. Appellants assert that Republic mischaracterizecetevations and isolation distance
between the uppermost aquifer system and the baifahe landfill at the Countywide site, such
that the facility does not have a 15 foot barrieincsitu or added geologic material, between the
uppermost aquifer and the bottom of the recompasaédiner. (Ex. 8; Case File Items A.)

170. Mr. Razem testified that when assessing whetheistiation distance criterion is
satisfied, he makes three distinct determinati¢hischaracterization of the isolation distance;
(2) identification of the uppermost aquifer systemgl (3) identification of the significant zone
of saturation. (Testimony, Razem.)

171.Mr. Razem first characterizes the isolation disealbg examining whether the fifteen feet
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of separation between the base of the solil lindrtha top of the uppermost aquifer system is
identified adn situor added geologic material. In the 2001 Hydroggil Report, Republic
stated that the Clarion shale satisfiesithgitu requirement across the site, except in two areas,
representing approximately five percent of theltsita. In the 80-feet across the site where the
Clarion shale is present, its thickness ranges 600 feet, but it is typically about 50 feet in
thickness. Geologic material approved by the dinectust be added to the east-central portion
of the site and under existing Cell 5D in the seugt$t corner of the site where the Clarion shale
is absent. (Appellants’ Ex. 40; testimony Razem.)

172. The application states that Republic’s construcpimtedures ensure that any added
geologic material would have a permeability of 10¢. This engineered permeability level is in
compliance with the standards suggested in OEPAADSHuidance document number 0409,
entitled “Construction Requirements for Added Ggat Material.” This guidance document
sets out the “procedures for the characterizatt@hanstruction of added geologic material”
pursuant to 3745-27-07(H)(2)(e). (Appellees’ Ex; &3timony Fisher, Walker.)

173. The second determination Mr. Razem makes when idgorhether a 15’ isolation
distance exists relates to the identification eftippermost aquifer system. As noted previously,
identification of an aquifer is predicated on tleempeability relationship between two
formations, not on particular permeability valuRepublic asserts that because the permeability
of the Clarion shale is two orders of magnitude ksn the permeability of the Putnam Hill
limestone/Brookville coal, the Putnam Hill limesesBrookville coal is properly identified as the
uppermost aquifer system. (Appellees’ Ex. 30, 84&timony, Rizzo, Razem.)

174.Republic also relies on Dr. Sklash’s work, whidbstrates that the Clarion shale acts as
an aquitard. As discussed previously, Dr. Sklashgted data from cross sections B-B’ and I-I’
and prepared an exhibit showing “no obvious refediap between where fractures are and
where water is.” (Appellants’ Ex. Ill and P; Apfesds’ Ex. 25, 26; testimony, Sklash.)

175. Further, Mr. Razem opined that based upon a rebodagree of scientific certainty,
Republic characterized the uppermost aquifer sysietime site in accordance with the solid
waste rules and that the aquifer system is conghagehe Putnam Hill limestone/Brookville
coal stratigraphic units. (Testimony, Razem.)

176. The third determination Mr. Razem makes when degidi Republic satisfied the
isolation distance requirement set out in OAC 338537 (H)(2)(e) is whether Republic properly
identified the significant zone of saturation. grsficant zone of saturation is “a monitored
pathway. It doesn’t have the yield or charactaerssto be an aquifer, yet it could be a pathway
for contaminates to migrate away from a landfidiigy.” (Testimony, Razem.)

177. Republic identified the mine spoil as a significaone of saturation due to its
inconsistent saturation and its potential to moatewhorizontally away from the solid waste
facility. Further, Republic rebutted Appellantssastion that the mine spoil is part of the
uppermost aquifer system because no mine spoib@ifiresent under the facility, the mine spoil
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lacks lateral extent and the water in the minelgpaiot potable. Mr. Razem testified, that in his
professional opinion, to a reasonable degree ehsfic certainty, Eagon properly identified the
mine spoil as the significant zone of saturatiothatCountywide site. Mr. Rizzo confirmed that
in his review of the Agency’s guidance document anderstanding of applicable OAC rules,
Republic had properly identified the mine spoibasignificant zone of saturation. (Testimony,
Razem, Rice, Rizzo.)

178. After making the three determinations helpful fes@ssing whether the isolation distance
was at least 15 feet, Mr. Razem worked with thdfiérfacility design team to ensure that
placement of the bottom of the soil liner was astel5 feet from the top of the uppermost
aquifer system. (Testimony, Razem.)

179. Based on characterization of the isolation distaama®identification of the uppermost
aquifer system and significant zone of saturatibe,Commission finds the Director possessed a
valid factual foundation for concluding that Repalflad demonstrated that a 15-foot isolation
distance is present between the bottom of thetinesiadded geologic material and the
uppermost aquifer.

C. Time of Travel

180. Appellants allege that the Countywide expansidodated within a five year time of
travel (“TOT") to a public water supply, specifigathe KOA Campground wells and the
Bolivar wellfield. (Case File Items A.)

181. Time of travel calculations are designed to allowwggh time for corrective action before
a release from a landfill would reach a public watgoply well. Under the rules applicable to the
Countywide expansion, Republic must demonstratethigaexpansion is not within the five-year
TOT along a ground water pathway to a public watgply well. (OAC 3745-27-07(H)(3)(a);
testimony, Razem, Rizzo, Sklash.)

182. Republic and OEPA assert that TOT calculations wetenecessary for the Countywide
expansion because the nearest public water supgly are not downgradient of the expansion.
Despite this belief, Republic included TOT calcidas, to provide OEPA with additional,
general information on ground water behavior ati@puide. (Testimony, Razem, Rizzo.)

183. The closest public water supply well to the fagils the KOA Campground well system.
The KOA well system consists of three wells locapgroximately 1500 feet northeast of the
Countywide site. No well logs are available to pdevprecise details, but uncontroverted
testimony supports that the wells are screenedrimdtions lower than the uppermost aquifer
system beneath the Countywide site. The wells alieugd to be screened in the Massillon or
Sharon formations and are about 90-100 feet betevelevation of an intermittent stream bed
separating the landfill from the KOA wells. (CRr€7; testimony Razem.).
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184. The Bolivar well field contains three wells. Twotbe wells are sixteen inch wells with a
pumping capacity of 350 gallons per minute andire well, which serves as a standby well,
has a pumping capacity of 125 gallons per minube. Yillage has discussed expanding its water
servicing capabilities, though no plans or locatifor expansion were identified at tthe novo
hearing. (Testimony, Franks.)

185. In demonstrating that it was not required to caltailTOT for either the KOA or the
Bolivar wells, Republic relied upon exhibits andtteony to illustrate that water moving from
the site would not reach either well system. Pregham September 2004, an exhibit entitled
“Ground-Water Flow in the Countywide RDF Vicinityaces the “Approximate Limit of
Putnam Hill Limestone (Uppermost Aquifer)” usingbmown or mustard-colored” line.
(Appellees’ Ex. 39; testimony Razem, Sklash.)

186. This exhibit depicts the KOA wells as a groupinglote solid circles located northeast
of the facility. A mostly dry unnamed tributaryBear Run is located between the Countywide
site and the KOA wells. Sweeping blue ground wébsv lines with arrows indicate the ground
water flows off the Countywide site to the northe#sen into a topographically-inferred ground
water flow pattern to the south. (Appellees’ Ex; &timony Razem, Sklash.)

187. The exhibit depicts the Bolivar well field as aidddircle to the southwest of the facility.
The Bolivar wellhead protection area, establishng®BEPA in 2002, is indicated by a green
curving S-shaped form extending slightly east angdly to the west of the Bolivar well. The
Tuscawaras River flows between the site and the/&olvell. Blue ground water flow lines in
the southwest region of the site indicate that gdowater is flowing off the Countywide site to
the south and southwest. (Appellees’ Ex. 39; testyrRazem, Sklash.)

188. Further, Republic asserts that flow net diagrarasjroonly known as Hubbart cross-
sections, also demonstrate why ground water frarCibuntywide site could not reach the KOA
and Bolivar wells. Hubbart cross-sections depiethfidrogeologic principal that water flows
from high areas, called “recharge areas” to lovagrealled “discharge areas.” Low areas, such
as a dry valley or stream, can act as a hydraolimélary preventing water discharged from one
hill or slope (recharge area) from crossing intdevaischarged from another hill or slope
(discharge area). The ground water flow patterawalley remains unchanged regardless of
whether the valley feature is a stream, an intéemiitstream, or a dry stream B&d.In other
words, water discharging from one hill tends notrimss over into water discharging from
another hill, regardless of whether the water &spnt in the stream. (Testimony, Sklash.)

189. Dr. Sklash, testifying on behalf of Republic, be&e the unnamed tributary to Bear Run
acts as a hydraulic obstacle, which inhibits growater discharged from the Countywide site
from reaching the KOA wells. The ground water flagiinto the KOA wells flows toward the
unnamed tributary of Bear Run. Significantly, Adpsats presented no evidence demonstrating

32 When the evapotranspiration rate is lower thardischarge rate, a surface water body forms an
intermittent stream. (Testimony, Sklash.)
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that the pumping from the KOA wells would be suéiat to overcome the hydrogeologic
obstacle provided by the unnamed tributary, noidccthe cone of depression around the wells,
even during emergency pumping, extend beyond thdeolggologic obstacle created by the
unnamed tributary? Thus, the dominate capture zone for the KOA wielfsom the opposite
side of the intermittent stream, from water flowhogvard, not from, the Countywide site.
(Appellees’ Ex. 90, 143a, 143b, and 143c; testimdéiigher, Rice, Sklash.)

190. Republic asserts that another reason the grourel Waving from the Countywide site
could not move into the KOA wells is because th#sngre screened in a lower aquifer,
unconnected to the Countywide site. A lower perniéyaliormation (clay and shale and
sandstone formation) rests below the uppermosfterggystem, which causes ground water
under the Countywide site to outcrop as seeps @amags on the sides of the hill. The ground
water actually discharges as surface water abavbdbke of the unnamed tributary to Bear Run.
Importantly, the elevation of the uppermost aqusfgstem reveals that this formation is not even
present on the KOA side of the valley. (Testimo8klash.)

191. When evaluating the potential for contaminationhaf Boliver well, Republic concluded
that it would be physically impossible for leachtxten the Countywide site to reach the Bolivar
wells. For leachate to reach the Bolivar well figtdmust enter a buried valley and cross under
the Tuscarawas River, then travel upgradient tovbiefield. Similarly, the NEFCO report
found that water moving off the Countywide site \bliave no affect on the Bolivar well
field.3* (Appellees’ Ex. 24; testimony Razem, Rice, Walker

192. An Ohio EPA guidance document regarding TOT sugpRepublic’s contention that
TOT calculations were not required in this instaridee Agency addressed “Solid Waste Siting
Criteria: Minimum Distance From a Public Water Slypell [OAC Rule 3745-2747(H)(3)(a)
[sic]]” in document number GD0202.105, issued in 19Bte stated purpose of the document is
to “provide interpretive guidance on OAC Rule 372507(H)(3)(a) and information required to
assess the applicability of this rule.” The guidadocument states that the intent of the TOT
rule is to protect public water supply (“PWS”) weffom contamination. Importantly, the
document advises “[i]f no PWS wells are interséataring the five year TOT demonstration
if a surface water body is intersected with thetaorinate discharging to the surface water
body, prior to the five year TOT being reached tttendemonstration endfEmphasis added.)
(Appellees’ Ex. 22; testimony Rizzo.)

33 Pumping in a well lowers the water level nbarwell. This area is known as a cone of depoassi
Groundwater flows towards the well into the coneepression. In some instances, pumping can ctthrgetural
direction of groundwater flow within the area arduhe well. (Testimony, Rice, Sklash.)

34 The NEFCO report, issued in December 2002 avasmmary of efforts completed by both the
Northeast Ohio Four County Regional Planning andelz@ment Organization (NEFCO) and Ohio EPA.” The
purpose of the assessment was to “provide infoondkiat the Village of Bolivar can use to help pobtits source
of drinking water from contamination.” The Villagé Bolivar Council voted in favor of rejecting tiNeEFCO
report. Bolivar’s Council found the report unsaigbry and incomplete because it failed to incladés analysis a
well recently acquired by Bolivar. (Appellees’ E24; testimony, Franks.)
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193. The Commission finds that he KOA wells are northe&she facility on the opposite
side of a hydraulic boundary and are screened agaifer much lower than the Putnam Hill
aquifer, which is not even present at the KOA s&é. Because there is no completed horizontal
flow path to the public water supply, TOT calculaus were not required relative to the KOA
well field system. Similarly, the Commission fintdte&t it would be contrary to the laws of
hydrogeology for contaminants to enter a buriedeyakcross under the Tuscarawas River, and
then travel upgradient to reach the Bolivar welldi Because there is no completed horizontal
flow path that would allow contaminates to readchBolivar well field, TOT calculations are not
required relative to the Bolivar well fiefd.

194. Based on the totality of the evidence presentdleatte novohearing, the Commission
finds that the Director had a valid factual founalatupon which to conclude that Republic’s
application provided adequate information for theeBtor to determine that Republic had
satisfied the five year TOT assessment requirement.

VII. ASSIGNMENTS of ERROR: GROUP THREE — Ground and Surface Water

195. Appellants argue that the Director issued a pewhére the applicant failed to create a
ground water monitoring plan designed to adequaadyect the surrounding ground and surface
water should contamination occur. (Case File ItAms

196. Understanding ground water flow is critical to dgsing an effective ground water
monitoring plan. The ground water flow directiorden the Countywide site is essentially
northwest to southeast with a small radial compofalowing the topographical down-slope of
the aquifer. The topographical flow drives the watat to the sides of the hill to the outcrop
areas. (Testimony, Sklash.)

197. The systematic organization of seeps surroundie@thuntywide site supports
Republic’s characterization of the vertical andirammtal topographically-controlled ground
water flow. At the Countywide site, seeps and gj@iare created because two of the three layers
making up the Putnam Hill limestone unit are fapBrmeable, while the claystone, at the base
of this unit, is a low permeability material. Thé&a@on shale, directly above the Putnam Hill
limestone/Brookville coal unit, has very low perroiity and is not conducive to lateral flow of
ground water. Essentially, ground water moving dovough the Clarion shale and reaching
the claystone moves to the sides of the hill angbfesses itself’ as a seep or spring.
Importantly, a significant portion of the water niy under the site is from the regional ground
water flow, not from water moving down through karion shale. (Appellees’ Ex. 39, 45, and
189; testimony, Sklash.)

% To allow the Agency to more fully understand ttydrogeology at the site, Republic’s application
included permeability calculations related to tHe&DT assessments. Appellants allege that the egions
advanced by Republic in its application are flalwedause Republic uses the wrong modeling equation a
therefore, does not predict the fastest rate getr8ecause the Commission finds TOT calculatiomsecessary, it
correspondingly finds a review of Republic’s castidns would be superfluous.
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198. Republic presented testimony and evidence to demadeshat it took the following steps
to monitor and protect ground water in the area:

a. The monitoring well network shows a greater densftgnonitoring wells in the
downgradient direction and near areas of seepspmuys. This configuration follows
the ground water flow and allows Republic to monwater quality leaving the
uppermost aquifer system.

b. Operation guidelines for the landfill demonstrabeviRepublic intends to prevent
leachate breakouts at the Countywide site:

I. Leachate, created when water percolates down thrinegwaste,
eventually sits on the liner. The leachate is eifhemped out and taken to the City of
Alliance for treatment or recirculated. Recirculgtieachate through the relatively
dry waste coming in daily increases the moisturgeat of the new waste causing the
new waste to stabilize quicker than it would withcecirculation of the leachate.

il. To prevent the bottom of the liner from filling Wwiteachate, Republic will
maintain a maximum head level of 12” of leachatehmnliner. Pumps are set to keep
the head level lower than 12” and, daily, an emgdoinspects the pumps to ensure
that they are functioning properly.

ii. Each day, Republic covers the waste with soil ggsavhich promotes
runoff into the ponds.

c. The permit contains the following conditions degidro protect ground water:

I. Republic must provide at least a 45-day noticergdabandonment of an
existing underdrain.

il. Republic’s ground water sampling plan must inclsdmpling of
discharge from the existing southwest underdrain.

ii. Republic must alter the location of the ground watenitoring wells if
annual testing results indicate the current momigpwell system is not adequate.
Changes in ground water flow could trigger thisdian. (CR Item 1, Conditions
20, 21, 22; testimony, Rizzo, Sklash, Walker.)

199. Appellant District also alleges that the permitddito protect “ambient water quality.”
Ohio Water Quality Standards apply to surface wit&he District did not identify which

36 “Water quality standards are ambient starslastopposed to discharge-type standards. Theseramb
standards, through a process of back calculatiooepiures known as total maximum daily loads or elaatl
allocations form the basis of water quality basedmt limitations that regulate the discharge dfytants into
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surface water body would be impacted, nor didentdy which water quality standard was
violated. (OAC 3745-1-01(A); Case Number 795334 Riém A.)

200. Republic has taken the following steps to protedase water:
a. Republic collects all rainwater from the site

b. Republic operates pursuant to a National Pollubasitharge Elimination System
("“NPDES”) permit for surface water discharges fribsgrsediment ponds.

c. Republic reclaimed several strip mines which redwsm®d mine drainage and
improves overall water quality. (CR Item 9; testmgpVandersall.)

201. The Commission finds that the Director had a viitual foundation for concluding that
Republic’s ground water monitoring plan was desigteeadequately protect the quality of
ground and surface water surrounding the area.

VIIl. ASSIGNMENTS of ERROR: GROUP FOUR - Construction Criteria
A. Construction Background

202. Appellants’ final assignments of error allege ttet Director issued a permit for which
Republic failed to submit an accurate slope stgtalhalysis and failed to demonstrate that it met
the construction criteria set out in the OAC. Speally, Appellants argue that the composition
of the structural fill materials and inadequacylaf berm construction specifications will lead to
slope, or berm, failure at the Countywide site. &lfants also assert that failure to satisfy the
construction criteria, including proper construotmf the bottom composite liner, the leachate
collection system, surface water management sysaeohshe final cap, will increase the
potential for hydrostatic uplift of the liner maidr Failure of berm walls and hydrostatic uplift
could result in leachate contamination of the gtbwater under and around the Countywide
site. (Case File Items A.)

203. To complete the construction criteria portion opRblic’s application, Mr. James
Walker of EMCON outsourced the geotechnical work &pecialty firm. Mr. Walker selected
Mr. Peter Carey to prepare the geotechnical warkuded in Republic’s application based on his
specialization in geotechnical engineering, pratesd expertise and familiarity with the
Countywide sité” (Testimony, Walker.)

surface waters under the National Pollutant Digph&limination System (NPDES) permit program.” Altgogs
(http://www.epa.state.oh.us/dsw/wgs/index.hyml

37 Geotechnical engineering, a branch of civjieaering, describes how “ground will respond taatvh
people do to it.” (Testimony, Carey.)



FINDINGS OF FACT, CONCLUSIONS
OF LAW AND FINAL ORDER 60 Case No. ERAC 795307, etc.
204. The Geotechnical Report, located in Appendix Chef@Quality Assurance/Quality
Control plan, Volume Il of the application, contsithe specifications and calculations for
construction criteria. The geotechnical specifmasgi contained in this report include
requirements for the landfill subgrade, structsl and rock fill, subbase isolation material,
recompacted soil liner, geomembrane (flexible memeérliner), and the geotextile cushion layer
above the liner. The report also includes spedibea for the leachate collection components
including: granular drainage layer, geocomposieac aggregate, piping and pumps, initial
select waste layer to be placed and final cap naatéAppellees’ Ex. 10; testimony, Walker.)

205. One purpose of the geotechnical report is to detratasthat the “slopes and landfill will
remain stable through time and that the settlentbatsare expected to occur under the landfill
will not result in poor drainage features on thédm of the landfill.” Specifically, OEPA
required Republic to demonstrate berm stabilitgrigas suspected to have “worst case”

conditions, in the north and northwest sides ofetkigansion and in the valley on the southeast
side of the expansion. (Testimony, Carey.)

206. The Geotechnical Report also contains a conceptaas-section, illustrated below,

which is a general layer-by-layer representatiotheffeatures to be constructed at the landfill.
(Appellees’ Ex. 108.)
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(Excerpt from Appellees’ Ex. 108.)

207.Beginning at the base of the area representedotieeptual cross-section depicts and
identifies:

a. The uppermost aquifer system, showing that it ccpuedominately in the
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Putnam Hill limestone/Brookville coal formation,aept a small area where the
Homewood shale and sandstone acts as the uppeaqatsr;

b. A minimum 15’ isolation distance between the uppestraquifer system and the
liner, showing most areas at the site with subgtiyimore than a 15’ isolation distance;

c. An underdrain collector pipe and geocomposite @gannet in certain areas;
d. A floor liner system comprised of:

I A minimum 3’ thickness of recompacted soil linethwpermeability of
less than 1 x IO The soil liner is recompacted to detailed speatfons
and used to create test pads. Once tested, tHeeoils constructed to
those specifications. It has an indefinite usafal |

il. A geosynthetic clay liner. A geosynthetic clay linea manufactured
product containing bentonite clay, which acts khtgy litter. Bentonite
clay absorbs moisture, swells when wet to fillimet inconsistencies and
can seal small punctures. With a permeability 818°m/sec, the geosynthetic clay
liner is 20 times less permeable than the compaddssdiner required by OEPA,;

iii. A 60 millimeter (“mil”) textured high density polyfeylene flexible
membrane liner (“FML”"). The 60 mil FML has a uselig of 200 years and is used
extensively throughout the United States;

V. A geotextile cushion. The geotextile cushion isigiesd to provide
protection to the liner from deposited waste;

V. A network of 6” diameter perforated pipes that dithie leachate to one of
five fully-lined depressions called a sump. Thesfsumps automatically pump the
leachate to storage tanks, where it is stored peorg transported to and disposed of
at a water treatment plant; and

Vi. A layer of twelve-inch granular drainage materiasigned to collect
leachate;

e. A five-foot layer of select waste. The select wdayer is comprised of waste
chosen for its absence of sharp or potentially dangafeatures. Select waste adds a
layer of protection to help ensure that waste adm¢gpuncture the liner;

f. A permanent channel surrounding the landfill tdeszilsurface and storm water
runoff from the landfill. The collected runoff isuted to one of five monitored
sediment ponds or basins for which Republic haainbtl separate OEPA NPDES
permits; and
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g. A final cover system comprised of:

I. A barrier layer of recompacted soil at least 1Bick satisfying
permeability requirements of 1 x $@m/sec or less;

ii. A 40 mil flexible membrane liner;

ii. A geocomposite drainage net to drain any moistusehas moved down
through the soill;

V. A 30" protective soil layer; and
V. Vegetative cover. (Appellees’ Ex. 108, testimonylkia)

208. The Geotechnical Report states that the berms ant@eide will be constructed from
structural fill obtained primarily from the siteh& perimeter of the berm wall will be
approximately 9000 linear feet, up to 100 feet ragld 100 feet wide at the top of the berm.
Sixty percent of the berm will be constructed oisixg rock, with forty percent constructed on
mine spoil. Republic will proof roll the ground wieethe berm will be constructed to locate and
remove soft spots, which will enhance the perimbeem’s stability. Exterior berms will have a
vertical slope of 2.5 to 1.0 and the interior bemishave a slope of 3.0 to 1.0. (CR Items 9, 10;
Appellees’ Ex. 61; testimony, Carey, Walker.)

209. During construction of the berm, Republic will agsa quality control officer to verify
that only pre-qualified soils are used in the 3ycliner, to inspect for and remove rocks over 2,
and to conduct a full scale test of the clay limethe field to verify permeabilities of the matdri
before the liner is constructed. (CR Item 10; tastity Hale, Walker.)

210. Republic employed the design techniques of “bondiaigch” and a “key-in” trench to
enhance the stability of the berm. The perimetembe designed in a “bonding bench” fashion
on all slopes over a 15% grade. Bonding bench desegtes a stair step set of cuts into the
hillside to ensure that the added structural fill mest in, or adhere to the native ground.
Significantly, each stair step is sloped away fitbhmhillside at a 10% grade to reduce or
eliminate a potential slip plane that may develepneen the natural soil and structural fill added
to create the berm. Each bonding bench is protd#ddbd assure that it will support the berm.
Additionally, Republic designed a key-in trenchbh®built at the toe, or base, of each perimeter
berm. The key-in trench construction method pravigssistance at the base of the slope, so a
failure plane will not develop at the toe of thepd. (CR Items 9, 10; testimony, Hannahs,
Walker.)

211. Prior to beginning work on the Geotechnical Refmrthe expansion project, Mr. Carey
reviewed previous geotechnical work done by Republexisting Cell 5D. The work in Cell 5D
involved the construction of a large berm, whictiuded partial replacement or recompaction of
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mine spoil. Republic performed a series of analyseberm stability and looked at “settlement
or compression of various amounts of mine spoil @mpacted-fill scenarios filling up against
a highwall . . . .# (Testimony, Carey.)

212.Based on the results of the Cell 5D assessmentCltey concluded that the “mine spoil
was capable of supporting the loads, and that avithinor amount of overexcavation and
compaction of the surface directly adjacent tolitier, . . . we could achieve a condition where
very little strain occurred.” He concluded that therm to the outside would be quite stable and
had minor requirements for subgrade preparatiomndaear the . . . toe slope.” (Testimony,
Carey.)

213. Mr. Carey next reviewed regional and site-spedéta that could impact construction at
the Countywide site. To assess the regional dataClstey reviewed “Geofacts Number 8 Fact
Sheet.” Published by ODNR, this document highbgtrtions of Ohio prone to “significant
landslide.” Mr. Carey's review confirmed that Coywide is located outside areas identified as
areas prone to “significant landslide.” (AppelleE. 65; testimony, Carey.)

214.To analyze the site-specific data, Mr. Carey ubeekt sources: a “site reconnaissance,”
boring data, and test pit data. As part of thergit®nnaissance process, Mr. Carey reviewed
existing information and topographical maps to weapreliminary conceptual design of the
site. After completing the conceptual design, lsted the site, walked the area observing where
berm walls will be built and looked for signs oflgnstability or preexisting failure masses or
planes. “[IJn order to do a successful design,hisigf instability or preexisting failure would
require full exploration. During his site visit, MCarey saw no signs of instability in the mine
spoil or preexisting failure planes in the soilBegtimony, Carey.)

215. Next, he utilized geotechnical borings to “defihe geometry and obtain samples at
specific locations . . . .” Geotechnical boringe ased to define stratigraphy and perform
penetration tests, in which a hammer is bangedspoan and disturbed samples are retrieved
for laboratory testing. Mr. Carey also collectedligturbed samples using a Shelby tube. A
Shelby tube is a steel tube slightly larger in daéen than an exhaust pipe, with a fairly sharp
cutting edge that can be drilled into the soil.flraony, Carey.)

216. Republic sent these samples, including sampledred spoil that Republic intended to
use as compacted fill to construct the berm, ebaratory where a suite of tests were run on
them. The laboratory tests included index proper$ys to test the plasticity of the clay,
commonly known as Atterberg limit tests, grain ge&ts, moisture content tests and tests to
measure the shear, or strength, properties of ssnapllected in the Shelby tubes. (Appellees’
Ex. 61; testimony, Carey.)

217. Shear properties are “a way of describing how swdsld respond to forces that would
tend to make it slide - make individual particlédes over one another.” To demonstrate shear

38 A highwall is “near vertical or very steep facahe rock” or “cliff” left behind by a coal ming
company after it determines that it is no longemeenical to continue mining the coal seam. (Testiyn Carey.)
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properties, Mr. Carey said to first visualize aragmary cube. Then, hold on to the bottom of
that cube and push the top of the cube, tryingsbape the cube into a rhombus. In other words,
shear properties represent the way that soilsrtiistml “how much force they will support while
being distorted, with all the different forces awlivities that are presented around them.”
(Testimony, Carey.)

218. Shear tests measure types of shear strength -apealesidual’ Direct shear strength or
just “shear strength” is the “resistance to slidiiReak shear strength is the “highest strength
measured” in a test or series of tests. Residedrsstrength is the “lowest strength that a soil
would obtain . . . regardless of how much displaeeinor shear strain or relative motion
occurred within the sample.” All materials haveealp and a residual shear strength. In some
materials, the peak and residual shear strengéhtharsame. In others, the difference is the
amount of shear distortion or strain that occuateithe time the measurement was taken. Strain
softening is a property where a material, like,doses its strength as the strain on it increases,
holding all other conditions constant. The sosasd to be so stressed as to be at its “fully
softened strength.” (Testimony, Carey.)

219. Ms. Wilson, an OEPA employee, offered sled ridisgaasimplified illustration of peak
and residual shear strength. She explained thabuifare sitting on a sled at the top of a hill, it
takes a lot of strength or effort to move down fribva top of the hill. The strength or effort
necessary to move the sled can be thought of &sgbesngth; the most you need to get yourself
moving. Then, as you come down the hill, not muiétreis needed to keep moving -- that is
residual strength. Ms. Wilson also used sleddingjustrate the concept of slickenside.
Slickenside is an observable characteristic osssilere movement has occurred. In this
example, the path in the snow made by the sledideerce of slickenside having occurred.
(Testimony, Wilson.)

220. Republic collected thirty-two samples from ningetliént locations at the Countwide site
and ordered a variety of tests to ascertain tlegth of the soil material that would be used in
berm construction. The shear tests demonstratédhdanine spoil possesses a “decent shear
strength.” This finding was consistent with othevastigations at this site and with published
data that studied the appropriateness of mine sgatructural fill. (Testimony, Carey.)

221.In addition to performing shear tests, the labaya&ssigned soil classifications to the
mine spoil and the natural soils found at the Fitee laboratory classified the mine spoil as
“either silty clay or clay silt with varying amouat rock fragments.” The natural soils present at
the site consist of less than five percent claystderived soil. Claystone is considered a highly
plastic material with low shear strength. Sheargjth test values for the claystone were similar
to those published in scientific literature forshdypes of soils, yet Republic chose a lower,

39 Most of the shear tests were “consolidatedrained, triaxial shear tests,” though the labarasdso
conducted “direct shear tests” on a variety of dempo that they had measured and described dheragths over a
“wide range of stresses.” Direct shear tests andagi to triaxial shear tests, except that the saihple is drained
before testing. (Appellees’ Ex. 61; testimony, Ggre
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more conservative, shear strength value for itsudatlions. Tests of the colluvial and residual
soils revealed that they have similar stabilitypgedies to each other and showed “shear strength
versus normal stress relationship . . . that wgsaal fit for the data® (Testimony, Carey.)

222.For a more “rigorous,” “direct” observation of theils than was available through a “site
reconnaissance” or reviewing the boring data, Mre@ inspected test pits. While examining
test pits, he looked for materials exhibiting itlisy and preexisting failure conditions, such as
soils with high plasticity or “clay materials oninitplanes” that may not be readily observable in
borings. (Testimony, Carey.)

223.Because OEPA rules require the applicant to perfaronst-case scenario” analyses,
Republic gathered data from areas presenting #eegt potential for failure. Areas requiring
additional inspection were predominately locatedr@nnorth slope and the northwest side of the
site and the southeast corner of the expansiathelnumerous borings and six test pits, Mr.
Carey found “no signs of preexisting failure planesany indication of an unstable zone within
the soil sliding over a more-stable zone as weaggred the top rock or anything of that type.”
(Testimony, Carey.)

224. Appellants’ construction concerns fall into two isasategories. Appellants allege that
poor berm construction engineering will lead torbdailure and poor liner construction
engineering may result in hydrostatic uplift. Ea¢hhese problems could result in a release of
leachate into the surrounding soils and water.éCdle Items A.)

B. Berm Construction

225. Regarding berm construction, Appellants believé BRepublic’s slope stability
calculations, testing methods and sampling selestieere inadequate and failed to demonstrate
that the berm design and construction would corttarsolid waste. (Case File Items A.)

226. Regarding strength values used to calculate si@idlisy, Dr. Zhou, Appellants’ expert,
asserted that Republic erred in using a peak dtresague to calculate the stability of colluvial
and residual soils beneath the berms. Rather, lru Argued that Republic should have used a
residual value to calculate the berm’s stabilitgdzhon his observation of slickenside, or
movement in the soils, and the presence of collaymwhich by definition has moved downhill
to its current location. (Testimony, Zhou.)

227.Ms. Wilson stated that OEPA considers the use siflval strength value would have
been inappropriate because one does not see movientle&d materials. None of the test pits,

40 “Colluvial soils” or “colluvium” is soil that &s moved, under force of gravity, some amount #fer
formation. The colluvial soils at this site wouldrbbably” have “started out as” residual soilsHertuphill from
were they were found and over “thousands of ydace gshey were formed, have crept down a littl€’ Iitesidual
soil is formed from the “parent” of a bedrock asdaund in “relatively the same place it originadtyisted.”
(Testimony, Carey.)
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borings, regional data, or on-site visitations edgd any evidence of slickenside. Ms. Wilson
stated that the colluvium at the site is more &ftia natural deposit than a material that has
moved, despite the fact that colluvium, by defonitiis a moved material. The OAC rules do not
specify which strength value must be used, onlytt@applicant must demonstrate slope
stability. Employing a residual strength value,. Mélson asserted, would have been too
conservative for this project. (Testimony, Wils@mou.)

228. Publications by the United States Army Corps ofikegrs, a federal agency involved in
construction of large earthen dams and embanknreatsvide range of geologic conditions
throughout the world, support Republic’s contentioat using the residual strength value would
be inappropriate at the Countywide site. The Br&y Corps’ guidance document,
“Engineering and Design Bulletin EM 1110-0-190ZVised in 2003, states “[flor slopes
without previous slides, the “fully softened’ stggin should be used. This is the same as the
drained strength of remolded, normally consoliddest specimens. For slopes with previous
slides, the ‘residual’ strength should be useds T$the strength reached at very large shear
displacements, when clay particles along the shlaae have become alligned in a
‘slickensided’ parallel orientation.” (AppelleeskE69; testimony, Carey.)

229. Dr. Zhou testified that the residual strength vdtuesoils at Countywide would be a
calculated value of approximately 26 or 27. Mslsdh testified that the actual peak strength
value would be 34 or 35. Republic used a strewglie of 30, a value between peak and
residual strength. So, in her estimation, Mr. @aetually used an average of the peak and
residual strength, something referred to as a peak-value or fully-soften shear strength, a
value more conservative than perhaps was dictatéleoproject. (Testimony, Carey, Wilson,
Zhou.)

230. Appellants also expressed concern about the ladnyregsts arguing that most of the tests
Republic selected to qualify the soils at the wigge inappropriate because they are unable to
calculate residual strength. During cross-examimatDr. Zhou admitted that one reason he
recommended the use of a residual value to ca&stability was because of his personal
observation of soil movement near the site. Heeyreowever, that on-site observation of the
soils is only one step in assessing the strengtheo$oil and admitted that he had only viewed
soils surrounding the Countywide site, not thessoil the site itself. He also agreed test pits and
laboratory tests, such as the ones ordered by Repwbuld provide more accurate information
about the condition and strength of the soils. cantly, Dr. Zhou agreed that residual strength
values would be overly conservative if the berm tbe weakest point of the berm, were
constructed in a stair step fashion. Finally, hecealed that he was unaware that Republic had
designed the berm toe to be built into the slopegu$%onding benches” or a stair step method of
construction. (Testimony, Zhou.)

231. At the close of testimony on slope stability, Mar€y stated that he believed the berm is
a “safe, stable slope” and that Republic has sadiDAC regulatory requirements regarding
berm construction and stability. He based hisebeln numerous things, including his education
and experience, the generally-accepted literatutieis field, and several on-site inspections. In
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reaching this conclusion, he also reviewed datthemegional and site-specific soil properties,
the hydrogeological and geotechnical borings ahdritory tests and reports assembled for the
application, as well as the overall berm desigres{imony, Carey.)

232.Dr. Zhou also asserted that Republic’s berm stglmhlculations regarding strain
compatibility were incorrect. Analysis of strainnspatibility requires the geotechnical engineer
to design for the effect of two materials stressogetherj.e. the geotechnical engineer must
anticipate what occurs when one material reachestfangth at a particular rate and the other
material reaches full strength at, perhaps, areifferate. In this instance, the geotechnical
engineer must design to account for strain compiggibetween the strength of the liner and the
strength of the waste. (Testimony, Carey, Zhou.)

233. To demonstrate strain compatibility, Republic chaseaste cohesion value, or strength
value, of 300. A cohesion value represents thegtheof the waste; the higher the number, the
stronger or more cohesive the waste. Dr. Zhou s=le224. Ohio EPA recommended a waste
cohesion value of 535. (Testimony, Carey, Wilsomu.)

234.Dr. Zhou asserted that the waste cohesion valeetsel by Republic was too large, and
not compatible with the strength of the liner syst®r. Zhou was concerned that the landfill
liner will gain strength at a faster rate thanweeste, and therefore, the liner will reach peak
strength quicker than the solid waste will reashptak strength. (Testimony, Zhou.)

235. Republic contends that Dr. Zhou’s assumption iglgv@nservative and would result in
overengineering of the berm. The act of piling wast the liner activates and increases the
shear strength of the waste. Mr. Carey designed foorst-case situation by assuming the liner
reached post-peak strength, thus eliminating theei®f strain compatibility and movement of
the liner or waste. (Testimony, Carey, Wilson.)

236. OEPA recommended a waste cohesion value of 535WMson testified that OEPA has
worked with Dr. Tim Stark, who has done back caltiohs to ascertain the causes of landfill
failures. Dr. Stark’s calculations demonstrate #wdid waste can be “really strong” with a
cohesion value of 1000. She also noted that whaeweng the causes of failure in another
landfill, inspectors observed vertical scarps,teep slopes, of waste resting at 90 degree angles
within the landfill perimeter. Dr. Stark suggestewaste cohesion value of approximately 500,
with a friction angle of 35, would “bring the wastewn to a level” so that it would be more
compatible with the materials it may be overlyin@.estimony, Carey, Wilson and Zhou.)

237.In Ms. Wilson’s opinion, Dr. Zhou’s recommendatidas both sheer strength and strain
compatibility were overly conservative and unreada@. In other words, building the landfill as
specified by Dr. Zhou, would result in overenginegrand this concept, taken to extreme, could
lead to designing a project that could not be byiltestimony, Wilson.)

238. Mr. Carey concluded his testimony about strain catbdity by stating that to a
reasonable degree of scientific certainty, he seehat no strain incompatibility exists between
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the solid waste and the landfill liner at the Cgwntle site. (Testimony, Carey.)

C. Liner Construction

239. Regarding Appellants concerns about the integfith® liner and potential hydrostatic
uplift, Appellents alleged that poorly engineerggleppenetration and failure to account for
seepage in berm walls could result in hydrostatidtu(Case File Items A.)

240. Specifically, Dr. Zhou was concerned that leacloaliction pipes penetrating the base
of the liner would jeopardize the liner’s integrifyhe style of pipe penetration of concern to Dr.
Zhou has not been used in general engineeringilageign since 1990 and Mr. Walker has not
designed a liner with this type of pipe penetragorce 1987. During cross-examination, Dr.
Zhou admitted he had not fully reviewed Republapplication and testified that his concerns
regarding pipe penetration were founded on hisnewas presumption that the landfill liner had
10 different points of pipe penetration, one focteaf the cells in the expansion. Dr. Zhou was
unaware that the liner design for the expansioludez! only one pipe penetration site, and that
this one site was designed differently than hedssdimed while forming his expert opinion.
(Testimony, Walker, Zhou.)

241. The sole pipe penetration site in the expansidocated in Cell 9. The leachate
collection pipe runs between Cells 1 and 9. loisstructed with two pipes - an internal pipe,
which is the main pipe transporting leachate froeli Cto Cell 9, and an exterior pipe, which
acts as a double containment system as the leggipatgoes through the berm. A boot encases
the exterior pipe. The boot is sealed with welds tsted in the field as it is being constructed.
The complex dual-pipe design is assembled witlptastic boot going around the pipe at the
point where the pipe, which is of the same gradi@se used in natural gas pipelines, goes
through the liner. The leachate collection pipeetyss designed so that it can move without
tearing or damaging the liner around it. Mr. Walkeined that the single leachate collection
pipe site, installed as designed, will not comps®the integrity of the liner at the Countywide
site. (Testimony, Cary, Wilson.)

242.0hio EPA performed an independent settlement aisalysascertain whether the sole
leachate collection pipe penetrating the liner wigabpardize the integrity of the liner and
concluded that the liner will experience minimattlgey and the boot and pipe design will
produce no movement that may tear or damage tée I§T estimony, Wilson.)

243. A key element in conducting a settlement analySs marticular area is the assessment
of the thickness of the materials that could paadigtsettle in that area. Ms. Wilson testified
that, in this location, the bedrock is at an elevabf approximately 1085 feet and the berm is at
an elevation of approximately 1096 feet, so “therabout 10-11 feet of material that could settle
right where this berm is located.” The majoritytké berm is comprised of structural fill, which
is very compact. Additionally, the berm construstfrocess will further compact the material.
The more compaction, the less settlement a mateiliadxperience. In this area, Ms. Wilson
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estimated less than one inch of settlement wouwdro®©ne inch of settlement, Ms. Wilson
testified, would have no impact on the pipe peniginssite. The one inch settlement, with the aid
of the flexible boot, would only affect the exterfmpe and “maybe deflect at the ends from
waste settlement.” It would not, however, affed thterior pipe in any way. (Testimony,
Wilson and Zhou.)

244, Appellants also expressed concern about the plagesh¢he liner and hydrostatic uplift.
Hydrostatic uplift is a condition where ground wat@derneath the clay liner exerts pressure on
the clay and could push up the FML before enougs$tevis deposited to counteract the uplift
pressure. (Case File Items A, testimony, Bowman.)

245. The bottom of the expansion liner is located alibeepotentiomentric surface.
Therefore, Republic believed hydrostatic upliftacdhtions were unnecessary, as the liner will
not experience any upward pressure from water lerkea liner. (Testimony, Walker.)

246. Additionally, Appellants were concerned about exagspressure from recharge or
leachate in the mine spoil creating hydrostaticfupfiost of the mine spoil will be removed or
reworked, if used as structural fill, so mine spail not act as a conduit to drain water that
could cause hydrostatic pressure against the lilgstimony, Galbraith, Walker.)

247. Additionally, any seeps present during constructiboells will be evaluated by Republic
and OEPA. If warranted or required by OEPA, Remubiil install underdrains to relieve
pressure that may cause hydrostatic uplift. (Testy, Vandersall.)

248. Moreover, Republic asserts that the engineered $ystem and materials are more
protective of ground water than what is requiredarrOAC rules. The FML’s permeability is 1
x 102 or ™3, The bentonite powder in the geosynthetic clagrlis twenty times less permeable
than the OAC-approved compacted natural clay liRerther, the bentonite powder provides
additional protection; when it becomes wet it ssvédl fills in minor flaws in the liner and can
seal around a puncture. (Testimony, Walker.)

249. The geocomposite drainage net and underdrain tiolfepipe are part of the ground
water collection system. If a slope exhibits seepag is expected on the north side of the
landfill, Republic will install a drainage net totércept and route the drainage to a collection
pipe that transports the drainage away from ther lithus further protecting the liner and berm
from excessive moisture, which can lead to hydtastgplift. (Testimony, Walker.)

250. Finally, Republic asserts that the Countywide ldhsifirpasses OAC design rules
regarding erosion rates and leachate collectiotesys The surface drainage channels on the
landfill are designed to control the amount of @oxaused by runoff. Though only required to
reduce the erosion rate to below 5 tons/acre/yle@arCountywide landfill is designed to limit
erosion to 2.2 tons/acre/year. Further, the peritigadf the leachate collection pipes are
designed to be up to 100 times more permeablewhah was required by the OAC at the time
Republic submitted its application. Using pipedwgteater permeability allows Republic to
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collect leachate more aggressively than was regquineler the OAC. (Testimony, Walker.)

251. Based upon the facts presented atdi@ovohearing, the Commission finds that the
Director had a valid factual foundation for conghgithat Republic satisfied the OAC
construction criteria relating to berm and linenswuction

D. Post-Hearing Matters Relating to Group Four Asggnments of Error
i. The Village’s Motion

252.0n November 20, 2006, the Village filed a MotionQospend Proceedings and to
Remand Proceedings arguing “circumstances on thengrat the Countywide landfill [at the
existing site] have so fundamentally physicallgedtd and changed, that it is clear that the facts
upon which the application to construct had belkea fmust now be reevaluated by the Director.”
The Village further argued that the “essentialdawcessary to understand and possibly resolve
this issue are not known by Bolivar, the DirectorCountywide.” (Case No. 795332, Case File
Item JJJJJ.)

253. The Village argues that “dramatic horizontal shiftiand vertical displacement” occurred
at Countywide “sometime after the Application forlRvas filed.” And, this occurrence has
“rendered the Application insufficient in its factsvhich means that the PTI issued by the
Director for the Countywide expansion was basedugoinvalid factual foundation. (Case No.
795332, Case File Item JJJJJ.)

254. In support of its motion, the Village attacheddzior’'s Final Findings and Orders
("DFFOs) issued to Countywide on September 6, 200t Director’s Final Findings and
Orders served as the “resolution of verified conmpgasubmitted by Mr. [William] Huth, the
Tuscarawas County Commissioners, Village CoundihefVillage of Bolivar, Ohio and the
Lawrence Township Trustees, under Ohio Revised CHI€.”) Section 3745.08.” Rather than
include the entire sixteen-page document in whieP@ addressed Republic’s operations of the
existing landfill site, the Commission has excetpgad summarized the following relevant
portions of the DFFOs:

FINDINGS

e Mr. Huth alleged “he had witnessed the emissioessape of odors from Respondent’s
facility in such a manner and in such amount tlaisttuted an air pollution nuisance as
specified in OAC [Ohio Administrative Code] Rule45#15-07.” In 2004, the City of
Canton (“Canton”) had received approximately 30ragtomplaints by citizens and
several complaints from its own employees who ma€llled “offensive garbage odors”
while driving by Countywide on I-77.
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In December 2004, the Stark County Health Departmssned a 2005 solid waste
disposal facility operating license to Countywidewhich it stipulated that Countywide
must “identify and install” an odor suppressionteys by May 1, 2005 and develop an
odor control contingency plan by March 15, 2005uel@o weather delays, the odor
suppression system was not fully operational wntile 1, 2005. From June through
December 2005, Canton received four odor complaints

From January 2005 through August 2006, Cantonvedeaver 660 odor complaints; on
some days, Canton received as many as 25 odor amtsp|

From January 2006 to the date of the DFFOs, Seef)®2006, Countywide voluntarily
engaged in 23 listed activities to reduce odothasite, including discontinuation of
leachate recirculation to reduce moisture withie fandfill’ and “conducted laboratory
testing of aluminum dross waste to determine wi@tict it has on the decomposition
and odor generatiofi

In June 2006, Countywide requested a “[d]irectdi&kretionary exemption to install
additional gas collection and control systems thuce the odors generated by the
facility.” The Director granted the discretionayemption under OAC 3745-31-
01(PPP)(1)(a)(vi) because the “minor increase [oisions] was determined to be
environmentally beneficial and was not prohibitedier any Ohio EPA rules or the
federal Clean Air Act.” Ultimately, OEPA determaohéhat the requested “increase in
flare capacity was not sufficient to control thes g@gnerated by the landfill and to reduce
the odors to an acceptable and tolerable level.”

“The ‘affected area’ of the landfill has settledranimum of twenty feet and has moved
horizontally a minimum of six feet. Current datdicates that the affected area is
continuing to show vertical and horizontal movenient

Based on his findings, the Director determined @atintywide “had and is violating
OAC Rule 3745-15-07, the terms and conditionstsfdurrent] PTI and its Title V
Permit, and ORC 8§ 3704.05(C) and (G) by causingigpollution nuisance as alleged in
the verified complaints.”

ORDERS

Countywide was required to bring its facility iltompliance with the “air pollution
nuisance prohibition in OAC Rule 3745-15-07 by atet than December 15, 2006 . . .."

Within twenty-one days after the effective datehafse orders, Countywide must prepare
and submit an “approvable Odor Sampling and Anslygorkplan (the ‘Workplan’),”
which is:
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- “fully capable of characterizing the individual atituents and the complete
chemical composition and concentration of the adaf its source of the
generation;

- fully capable of determining the impact to releasegond the facility boundary
and the risk it presents to public health, safety the environment; and

- fully capable of characterizing the individual congnts and the complete
chemical composition and concentration of the latelat the landfill.”

e The Workplan must include a leachate sampling pldmigh must be conducted at a
minimum of monthly and odor-related sampling, whitist be done at a minimum of
weekly, unless otherwise agree to by the Director.

e Countywide must “install, implement, operate andmaan” odor control measures
pursuant to eleven listed criteria.

e Countywide must begin monitoring and keeping readrtthe “strength, location and
time of any odor identified by plant personnelra facility’s boundary.” Detected odors
must be investigation for possible causes.

e Pursuant to R.C. 8 3704.03(R), Countywide must edpi gas collection and control
beyond what is specified in its current PTI andeTyt permits. The Orders enumerate
design and operation specifications for the galectibn and control expansion. Further,
Countywide must install additional gas extractiogllsvand connect them to the gas
collection and control system.

e Within 30 days after the effective date of the DEFCountywide must submit an
“acceptable Slope Stability Analysis and Monitoridgn (the ‘Plan’)?* The Plan shall
include, but not be limited to the following:

a. an evaluation of current slope stability conditiomishin the affected areas;

b. a narrative describing [Countywide’s] continued géostability monitoring of the
affected areas; and

c. a narrative describing [Countywide’s] action to aetie slope stability as
required by OAC Rule 3745-27-08Emphasis added.) (ERAC Case No.
795323, Case File Item JJJJJ.)

1 0On October 6, 2006, Republic timely submitted todCEPA the “South Slope — Countywide RFD,
Stability Analysis and Monitoring Plan” designedstatisfy the portion of the DFFO relating to slapability
analyses. (ERAC Case No. 795334, Case File Itéih, Attachment B.)
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255.0n December 1, 2006, Republic responded to thagéls Motion to Suspend
Proceedings and to Remand Proceedings contendihththVillage’s concerns are exclusively
“operational issues” relating to the existing sitel not relevant or linked to the issues raised in
the Village’s notice of appeal regarding the PTldapansion at Countywide. (ERAC Case No.
795323, Case File Item VVVVV.)

256. 0On January 4, 2007, the Director responded to ilt@gé’s motion by stating the Village
“raises operational and compliance issues relatelet original 88-acres . . . .” Moreover, the
Director argued that the Village failed to estabisconnection “between the original area that is
not the subject of this appeal and the expansiea,awhich is the subject of the present appeal.
(Case No. 795323, Case File tem RRRRR.)

ii. The District’'s Motion

257.The District, incorporating the supporting bridéél by the Village in its November 20
motion, filed a similar Motion to Suspend Procegdiand to Remand Proceedings in its own
case on December 26, 2006. Specifically, the Distrgues that the Septemb&tBFFOs were
issued to reduce odors emanating from Countywiderasult of aluminum dross in the landfill
reacting with leachate being recirculated at tte sThe District also expresses concern about
“significant movement of the landfill mass, exceesheat in the range of 230° to 250°
Fahrenheit, and an extraordinary increase in lgacfram 400,000 to 600,000 gallons a month
to 3,000,000 to 6,000,000 gallons a month.” (ERZ2&3e No. 795334, Case File Item
YYYYY.)

258. In support of its Motion, the District included tvadfidavits with attachments, a copy of
the September™8DFFOs issued to Countywide, and a copy of the SBtability Analysis and
Monitoring Plan (“Slope Stability Analysis”) prepat by Republic, as required by the
September BDFFOs. (ERAC Case No. 795334, Case File Item YY)

259. The District’s first affidavit is of Mr. Joseph Arbpali, who is “in charge of the waste
water treatment plant for the City of Alliance, OHi Referenced in his affidavit, and attached to
the District’'s motion, is a document from the GitfyAlliance’s waste water treatment plant
detailing the number of gallons of leachate reativem Countywide from the first quarter of
2000 through the third quarter of 2006. (ERAC QOdee 795334, Case File Item YYYYY,
Exhibit A.)

260. The second affidavit is of Mr. Donald R. Green, .Pdarrently employed by Michael
Baker Jr., Inc. Referenced in Mr. Green'’s affidaand attached to the District’s motion, is an
Annual Climatological Summary. In his affidavityMsreen states that he believes the dramatic
increase in leachate “cannot reasonably be exgldigean increase in precipitation or
decomposition of the landfill mass.” He believitg “most likely explanation is that water is
migrating into the landfill from another source¢klas the water table adjacent to the landfill
liner.” Specifically, Mr. Green asserts that theords he “reviewed demonstrated that a water
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table exists to a height of 66 feet above the Inotddthe liner for Cells 5A and 5D at the
Countywide facility. This water table is immedilgtadjacent to the Countywide landfill.”
(ERAC Case No. 795334, Case File ltem YYYYY, ExthiBi)

261. Mr. Green is also concerned that excessive heateddy the aluminum dross reacting
with recirculated leachate in waste mass will ddgrand shorten the life span of the landfill
liner. He states that he was advised by an Ohi eBresentative that temperatures in the
landfill have reached 230°F to 250°F. Such highgeratures can deplete anti-oxidants and
accelerate the degradation of the landfill linBurther, he stated “[llandfill liners are not
designed to be stretched to a significant exteme. dmount of movement in the landfill mass,
which is reflected in the stability analysis repavould significantly exceed what the liner could
withstand if it was exposed to such movement.” AERCase No. 795334, Case File Item
YYYYY, Exhibit B.)

262. On January 5, 2007, Republic responded by stétegDistrict fails to point to any
legitimate basis” for its requested relief and “fumes issues of compliance and permitting in an
effort to find support for its request.” Furth&®epublic argued that the District asserted “vague
generalizations” related to operational issuesctvhdo not invalidate or otherwise change the
underlying design and plans submitted in the ldnepansion permit.” Moreover, Republic
identified numerous deficiencies with Mr. Greenfdavit, including that the document
contains hearsay and fails to cite specific “d&ys,’” ‘records’ or other ‘information’ [he] relied
upon to support his conclusior.” (ERAC Case No. 795334, Case File Item BBBBBB.)

263. In direct rebuttal to the District’s allegationsgiblic contends that the District’s
assertions of increased leachate generation, highgyeratures in the waste and potential liner
damage are “used out of context or in the abstracimpletely misinterpret[s] the data,” or are
“flatly wrong.” To support its position, Republielied on the following exhibits: 1) two
affidavits, one dated August 25, 2006 and one dateary 4, 2007, of Mr. Peter J. Carey, who
was admitted as an expert at teenovohearing in the underlying matter; 2) an excerpiriithe
transcript of thale novohearing testimony from February 2, 2005; and 3ardicle from the
June 2005 publication of tRurnal of Environmental Engineeriremtitled “Estimating the
Hydraulic Conductivity of Landfill Municipal SoliélVaste Using the Borehole Permeameter
Test.” (ERAC Case No. 795334, Case File Item BBBBB

264. Regarding leachate generation, Republic submitglieancrease in leachate noted by
the District is predominately due to an increaskeathate processing, not leachate generation.
As documented in the Septemb&rBFFOs, Republic reduced and eventually discontinue
recirculation of the leachate during the relevaneframe, which predictably increased the

2. 0On January 9, 2007, the Director filed his ressoto the District’s motion asserting the samerment
it asserted in its response to the Village’s Novenif), 2006 motiori.e. “[t]he District raises operational and
compliance issues related to the original 88-acfdise landfill . . .” and that the District fail¢d establish a
connection “between the original area that is hetdubject of this appeal and the expansion avdach is the
subject of the instant appeal. (ERAC Case No. 385Gase File tem DDDDDD.)
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amount of leachate Republic sent off-site to thg Gl Alliance for processing. Further,
settlement of the waste in the existing cells at@ountywide site has affected the site’s grading,
causing increased opportunity for “rainwater infitton” into the waste mass; thus, increasing
leachate production at the Countywide site. Fnd&llepublic notes that Mr. Green failed to
identify any record supporting his assertion thatager table is present sixty-six feet above the
liner floor in Cell 5A and 5D. (ERAC Case No. 7343 Case File ltem BBBBBB, Exhibits A,

C.)

265. Regarding increased temperatures in the wastehaimgoiotential effect on the
permeability of the waste and stability of the tinRepublic argues that the District's data and
Mr. Green’s assumptions are unrelated to the expasd are not supported by generally-
accepted landfill engineering principals. (ERAGE#&o0. 795334, Case File ltem BBBBBB,
Exhibits A, C.)

266. Finally, Republic submits that the liner remaingfiected by any activity, settlement, or
otherwise, occurring “at elevations significantlyoae the liner.” More importantly, Republic
asserts that the Slope Stability Analysis confithet movement occurring in the waste is
localized “well above the landfill liner system”@that there is “no indication of any movement
in any area that could affect the integrity of ogdxrh the liner.” (ERAC Case No. 795334, Case
File tem BBBBBB, Exhibit A, D.)

267.Republic concluded its opposition to the Distrigtistion by stating that the Director’s
September B DFFOs have “absolutely nothing to do with the Bitgtof the external berms
challenged by the District during its case in cHIHERAC Case No. 795334, Case File Item
BBBBBB, Exhibit D.)

268.0n January 16, 2007, the District replied to Rejatgobpposition, noting that while these
events may indeed be operational, “damage to tiiee linderneath the landfill, being vertically
expanded, is also a permit issue.” (ERAC Case/Mb334, Case File ltem EEEEEE.)

269. The District noted that a number of facts had “relyeemerged” demonstrating the
necessity of a formal assessment by Ohio EPA ofdimelitions at the Countywide site. The
District pointed to reports of increased tempemiarthe waste mass and near the liner system
and reiterated its position that leachate generdtas increased at the site. In support, the
District offered several attachments: 1) the affidaf Mr. David Held, who serves as the
Director of the District; 2) a map presented by Mrincic at a public meeting held January 5,
2006; 3) an affidavit of Daniel S. Fisher, an engele of Michael Baker Jr., Inc., who testified as
an expert during thde novohearing in the underlying matter; 4) a seconaiafft of Mr.

Green; and 5) a white paper published by the Gebstin Institute dated June 7, 2005 entitled
“Geomembrane Lifetime Predictions: Unexposed angoS&d Conditions.” (ERAC Case No.
795334, Case File ltem EEEEEE.)

270. Mr. Held averred that during a public meeting castdd on November 16, 2006, Mr.
Kurt Princic, from Ohio EPA, “reported that the @iywide landfill had experienced
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temperatures of between 230°F and 250°F.” Furtheing a public meeting conducted on
January 5, 2006, Mr. Princic reported “aluminumssrbad been disposed of at the Countywide
facility throughout the 88-acre area of the origiaadfill, but was concentrated in Cells 4A, 4B,
6A, 1, and 3. [Mr. Princic] indicated his beliéft the aluminum dross was the source of an
intense reaction at the landfill resulting in higgat and odors. . .. [Mr. Princic] also stateat t
[portions of] Cell 6A contained a reinforced berrhigh was installed to address substantial
movement in the landfill mass.” Finally, Mr. Hedthted that Mr. Princic told the group that “the
temperature of the leachate exposed to the linsraraund 120°F.” Significantly, the District
failed to provide a transcript of or affidavit frolfr. Princic testifying to his own statements
regarding his purported comments. (ERAC Case N6334, Case File Item EEEEEE, Exhibits
A, B)

271. Mr. Fisher offered statements based on his reviesoouments in the underlying matter
and Mr. Carey’s January 4, 2007 affidavit. EssdigtiMr. Fisher disputes and reanalyzes the
testimony and data discussed duringdbenovohearing and concludes that the water table is
high enough to exert pressure on the liner. (ERXSe No. 795334, Case File Item EEEEEE,
Exhibit C.)

272.Mr. Green bases the statements contained in heaaif on Mr. Carey'’s affidavit of
January 4, 2007, on Mr. Held’s affidavit regardig Princic’s comments, and on his review of
a “white paper published by the Geosynthetic Insitan June 7, 2005.” Mr. Green stated that
the studies “summarized in the white paper wereaoted under simulated landfill conditions. .
.. The white paper studies show, that at ceteamperatures, heat damages landfill liners by
depleting antioxidants, which then can subjectiane(fill liner to relatively rapid degradation. . .

The information provided by Ohio EPA’s reprasgne indicates” that liners at the
Countywide site were exposed to temperatures thatdvcause a substantial decrease” in the
life expectancy of the Countywide landfill linekMr. Green has never visited the Countywide
site. (ERAC Case No. 795334, Case File ltem EEEBEERIbits D, E.)

273.Mr. Green also stated, that based on his revieRepiublic’s Slope Stability Analysis,
the “area of movement” of the liner is greater tdascribed by Republic. He concluded that
“[flurther data and analysis would be necessargeatify the extent of the area affected by
movement.” (ERAC Case No. 795334, Case File It&tREEE, Exhibits D, E.)

274.0n January 30, 2007, Republic filed its sur-replytte District’s reply brief arguing that
the District's arguments “are not based on objectiata or facts . . . . ” In support of its
position, Republic attached the following documerity an affidavit of Mr. Tim Vandersall,
General Manager of Countywide, who testified intinelerlying matter; 2) a copy of Republic’s
Slope Stability Analysis; 3) a 1994 letter from OIEPA reviewing the hydraulic conductivity of
the Clarion shale, which was admitted into evideshaeng thede novohearing; and 4) an article
published in June 1998 in teurnal of Geotechnical and Geoenvironmental Engjiimg
entitled “Antioxidant Depletion Lifetime in High Deity Polyethylene Geomembranes.”
(ERAC Case No. 795334, Case File Item I11111.)
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275.In his affidavit, Mr. Vandersall stated that he hasl “several communications with Kurt
Princic of Ohio EPA regarding leachate temperatatebe landfill. . . . The highest leachate
temperature reading that | have provided Mr. Peingas 116°F. This temperature reading is the
highest leachate temperature reading experiendde dacility to date.” He also stated that to
his knowledge, OEPA has not “obtained any tempeeateadings. If temperature readings were
requested by the Agency, that would be somethiaglttvould be aware of and been involved
in.” (ERAC Case No. 795334, Case File Item IlIExhibit A.)

276. Regarding the water table and permeability of tlei@n shale, in a 1994 letter, Ohio
EPA agreed with Republic’'s assessment that thed@lahale acts as an aquitard and is not a
significant zone of saturation. (A more detaileslcdission of the 1994 OEPA letter addressing
the hydraulic properties of the Clarion shale caridund earlier in this opinion at Findings of
Fact 124 — 126.) (ERAC Case No. 795334, Casdteihe 1111, Exhibit C.)

277. On February 8, 2007, the District filed a suppletakbrief addressing the issue of
reported temperatures in the landfill waste artth@tandfill liner. In support the District
attached: 1) an article published in thieron Beacon Journal2) “Appendix B Antioxidant
Depletion Time in High Density Polyethylene Geomeames;” 3) another article published in
the Akron Beacon Journgbnd 4) transcript pages 927 - 944. (ERAC Case/M5334, Case
File tem MMMMMM.)

278. Specifically, the District asserts that Mr. Vandgrsformed a reporter from th&kron
Beacon Journal[t]he leachate at the bottom of the landfill as$to the synthetic liner has a
temperature of 120 degrees . . . and that's noéhotigh to threaten the liner.” The District also
relies on the journal article cited by Republicstdostantiate their assessment that damage to the
liner will occur at the temperatures reported bpi#ic and Ohio EPA. Additionally, the
District notes that th&kron Beacon Journakported on alleged dissention between Ohio EPA’s
district and central office regarding the dataexiitd from the Countywide site. (ERAC Case
No. 795334, Case File tem MMMMMM.)

279. Further, the transcript pages provided by Appetlame not readily identifiable on their
face, but were described by counsel as testimoriibypan Fisher. Mr. Fisher, admitted as an
expert during the deovo hearingn, among other things, geology and hydrogeologstified
about the presence of fractures in the Clarioneshi®lr. Fisher testified that he believed a
systematic fracture network connects the Clariaesto the mine spoil and uppermost aquifer.
He believes that the drilling activity logged iretMW20 and MW20A boring logs support the
presence of an aggressive fracture network thabwilble to rapidly move leachate from the
landfill to the uppermost aquifer. (A full discussiof the effects of fractures at the Countywide
site and the activities noted in the drilling lagfaviw20 and MW20A is provided earlier in this
opinion.) (ERAC Case No. 795334, Case File Item NMINMMM.)
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CONCLUSIONS OF LAW

General Law

1. Atthe close of @e novohearing, the Commission is statutorily-requirediébermine
whether the Director’s actions were unlawful oraagonable. R.C. § 3745.05.

2. “Unlawful” means that the action taken by the Diogavas not in accord with the
relevant, applicable law. “Unreasonable” meanstti@action was not in accord with reason, or
that it had no valid factual foundation. The Comssion will find the action under appeal
unlawful or unreasonable only in those cases wtier@vidence establishes that the Director’s
action was not in accord with the relevant lawwbere there was no valid factual foundation for
his action. Citizens Committee to Preserve Lake Logan v. Wikigl977), 56 Ohio App.2d 61;
Northeast Ohio Regional Sewer Dist. v. Shéi#91), 58 Ohio St.3d 16.

3. The Tenth District Court of Appeals, in emphasizitsgholding inCitizen’s Committee
further clarified:

. We also stated i@itizens Committe¢hat ‘the ultimate factual issue to be
determined by the board upon te novohearing iswhether there is a valid
factual foundatiorfor the Director’s action and not whether the Diog’s action
is the best or most appropriate action, nor whettieboard would have taken the
same action.” (Emphasis by court.pwan Super Cleaners, Inc., v. Ty(@088),
48 Ohio App.3d 215, citin@itizens Committeesupra.

4. Further, the court of appeals upheld the Commissiating in Swan Super Cleaners
wherein the Commission found an OEPA regulatiobganreasonable because the regulation
lacked ‘factual support.” The Tenth District notéav]ithout a factual foundation [the
regulation under review] becomes ‘unreasonableéthas our definition irCitizens
Committe€. Id. at 220, 221.

5. Conversely, where the evidence before the Commmsigmnonstrates that the Director’s
action was lawful and reasonable, the Commissiost raffirm the action of the Director. In
such instances, the Commission may not substisijedgment for that of the Director. Further,
in the event that qualified expert witnesses disagm a matter within their area of expertise, the
Commission will generally defer to the opinion o#fd by the Director’s expert witness. See
CF/Water v. Schregardy®ctober 27, 1994), Case No. 112570, 1994 Ohio E¥XIS 15*18;
American Legion Post 526 v. loannid&ecember 31, 1991), Case No. 292410, 1991 Ohio
ENV LEXIS 8. Further, the Commission is cognizahthe well-accepted principal that
deference should be granted to the Director’s Sogmble interpretation of the legislative
scheme’ governing his Agency3andusky Dock Corp. v. Jon@905), 106 Ohio St.3d 274,
citing Northwestern Ohio Bldg. & Constr. Trades CounciCaonrad(2001), 92 Ohio St.3d 282;
State ex rel. Celebrezze v. National Lime & Stoog(1®94), 68 Ohio St.3d 37Rorth Sanitary
Landfill, Inc. v. Nicholg1984), 14 Ohio App.3d 331.
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Assignments of Error

Assignments of Error: Group One

6. Appellants allege that the Director unlawfully awreasonably issued a permit in which
Republic failed to adequately characterize theamagiand site-specific geology and
hydrogeology of the Countywide site. More speaifi Club 3000 alleged that the Director
approved Republic’s application even though it aor@d an invalid concept of the geology and
hydrogeology and an inadequate characterizatidheofeology and hydrodrogeology in the
region and at the site. Club 3000 believes thesescould lead to contamination of a large
buried valley aquifer near the site. The Distalteged that the Director failed to consider the
risk of contamination that fractured bedrock uritherlandfill may cause. And, the Village of
Bolivar alleged that neither Republic nor the Dioeqroperly or adequately characterized the
complex geology and hydrogeology under the fagitityis, area ground water is not properly
protected from contaminates that could potentiadlyeleased from the Countywide facility.

7. Ohio Administrative Code Section 3745-27-06 [Sagitandfill facility permit to install
application.] requires every applicant for a permiinstall a sanitary landfill to submit an
application which adequately characterizes theaggcdl and hydrogeological nature of the site.
The section also outlines what a PTI applicatiaref@anitary landfill must include. In pertinent
part, Subsection (A) states:

(A)(1) A permit to install application as requirdsy section 3734.05 of the
Revised Code [Licensing requirements; applicat@mmniristallation and operation
permit; public information sessions and hearingshall be submitted, and
approved by the director, before the establishroembodification of the sanitary
landfill facility is begun. The permit to instalpplication shall:

(a) Contain all the information required in paggns (B) and (C) of this
rule so that the director can determine if théecia set forth in rules 3745-
27-07 [Additional criteria for approval of sanigalandfill facility permit
to install applications.] and 3745-31-05 [Critefiar decision by the
director.] of the Administrative Code are satidfiand

(b) Contain detail engineering plans, specifiaatend information that
shall be presented in a manner acceptable toitbetar or his authorized
representative. Detail shall be sufficient to allolear understanding for
technical review of the application, to give asswe that the facility is
designed and will be operated in accordance whbhpters 3745-27 and
3745-37 of the Administrative Code, and be readiherstandable by
operating personnel at the facility. . . .

8. Subsection (B) of OAC 3745-27-06 enumerates amexte list of “detail engineering
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plans” and “specifications information” that an apgnt must include in its application and
states that this information “shall be shown by nseaf drawing and narrative descriptions
where appropriate.”

9. Subsection (C) of OAC 3745-27-06 requires the iappt to address the following topics
in a narrative format:

(1) Summary of the site environs and demonstrationtti@asanitary landfill
facility will meet the criteria . . . specified 8v45-27-07 and 3745-31-05 .
(2) A hydrogeologic site investigation report, whichakhat a minimum
include:
(a) Sufficient hydrogeologic information to allow thieedtor to:
(i) Determine the suitability of the site for solid wadisposal, and
(i) Identify and characterize the hydrogeology of thgparmost
aquifer system and all geologic strata that exidioe the
uppermost aquifer system; and
(i) Sufficiently characterize the site geology tllow for the
evaluation of the proposed design of the sanitangfill facility
and to ensure that it will be in compliance witle ttequirements of
this chapter; and
(b) A description, based on publicly available inforroat of the regional
hydrogeology of the proposed sanitary landfill fiagi This shall
include, but may not be limited to:

(i) Theidentification of regional aquifersand

(i) The well logs of public and private water supply welghin one
mile. . .; and

(i) The average yield of water supplies withineomile . . .; and
(iv) Thedirection of ground water flow in the regional ateri(s); and

(v) Theidentification of recharge and discharge areaslod tegional
aquifer(s) and

(vi) The identification of any public water supply wells it ten
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miles. . .; and
(vii) Regional stratigraphyand

(viii) The structural geologyincluding a description of local and
regional structural features; and

(ix) A description of theregional geomorphologyincluding the
location of surface water bodies, flood plains,. éibe description
shall include an analysis of any topographic fesguthat may
influence the ground water flow system; and

(c) A detailed description of théwydrogeology under the proposed
sanitary landfill facility This description shall be based on data
collected from boreholes, peizometers, and test fgihe description
shall include but may not be limited to:

(i) A description of the consolidated and unconsolidastiedtigraphic
units from the ground surface down to the basenefuppermost
aquifer system

(d) A description and quantification of the ground watprality of the
uppermost aquifer system and all the significanmtegoof saturation
above the uppermost aquifer system.

(e) A detailed description of:

() Thedrilling and soil sampling methods used in charaeiag the
soil and hydrogeologic properties of the proposaditary landfill
facility; and

(i) The analytical procedures and methodology used to otteraze
the soil and rock materials obtained from test pitsl boringsand

(i) The methodology, equipment, and procedures used toel¢tie
uppermost aquifer system and all significant zooksaturation
above the uppermost aquifer system.

(iv) The methodology, equipment, and procedures used tondiete
the ground water quality in the uppermost aquifggtem and any
significant zones of saturation above the uppermgsifer system
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(3) Detail the measures and operations to control aantaige the following:
(a) Leachate production and migration; and
(b) Ground water infiltration; and
(c) Explosive gas migration; and
(d) Fires, dust, scavenging, vectors, erosion, blowitey, and birds; and
(e) Surface water run-on and runoff and sediment drggha

(4) . .. [Numerous calculation requirements.];

(5) [Required discussions relating to illustrationstive detail engineering
plans.];

(6) [Required discussions relating to operational imfation.]
(7) The following plans:

(a) Ground water detection monitoring plan. ., and if applicable the
ground water quality assessment plan and/or coreenteasures plan .
..;and

(b) Surface water monitoring plan, if required by theebtor. . . .; and

(c) Leachate monitoring plan . . .; and

(d) Leachate contingency plan . . . ; and

(e) Explosive gas monitoring plan . . .; and

(0 The quality assurance/quality control plan.; and

(9) The ‘final closure/post closure plan’ . .;and . . ..

(8) [Various contingency plans.]
(9) [Identification of various geological features agdvernmental entities

and assurances and demonstrations relating toircgutations of the
federal Clean Water Act.] (Emphasis addeldl.)
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10. Significantly, Appellants do not allege that RepeisLlibmitted an incomplete application
or that it neglected to submit relevant informatidRather, Appellants believe the Director
issued a permit for which Republic failed to addglyacharacterize regional and site-specific
geology and hydrogeology at the Countywide site.

11. Atthede novohearing, Appellants presented evidence and testirtm support their
contention that Republic failed to adequately ctinaze the site based on Republic’s inaccurate
interpretation of the DRASTIC report and misidentfion of drainage patterns, the uppermost
aquifer, the significant zone of saturation, thenpeability of the Clarion shale, the presence of
fractures in the Clarion shale and the presense@bs and springs surrounding the site. Further,
Appellants asserted Republic failed to select ingatve tools that could properly characterize
the geology and hydrogeology at the Countywide sltke Commission disagrees.

12. Evidence presented at tHhe novohearing supports a finding that Republic submitted
application that complied with the requirement©&C 3745-27-06(C)(2)(a), set out above.

13. On February 14, 2001, Republic submitted its appie for expansion of the
Countywide site. The application contained fivpagately bound volumes, which OEPA
employees reviewed extensively over a more thanytveo period. The first two volumes
contained the application itself. The other threleimes contained engineering plans, a
hydrogeologic investigation and a ground water tooimg plan. As a reference tool, Republic
also included a chart listing and summarizing OERl&s applicable to municipal solid waste
landfills and identified where the correspondinfpimation could be located in the application.

14. The 2001 Hydrogeologic Report contained informatielating to the regional geology
and hydrogeology based on publicly available infation, as well as a detailed description of
the geology and hydrogeology in the region. Tlp®realso included site-specific information
based on data collected from over 200 borings,amately 100 wells and piezometers and
approximately 100 hydraulic tests. Further, th@oreincluded water level data collected on
over 40 separate dates between 1995 and 2000g sgeintifications and analytical results of
ground water quality samples collected from 11 svell

15. In arguing that Republic failed to adequately cheeaze the site, Appellants allege that
Republic should have placed greater reliance o®RASTIC report, particularly the verbage
describing the region and the illustration depgtnfracture running through the generalized
stratigraphy. The Commission disagrees.

16. The DRASTIC report itself advises the reader thatreport is a planning tool, and is not
designed to replace site-specific investigatiolsrther, testimony by Mr. Sugar, who at one
point in his career, drafted DRASTIC maps, confidnileat DRASTIC maps are good planning
tools, but should not replace on-site investigatiohle further noted that, based on the
DRASTIC report, the location sited for expansiomigin area with a low pollution index and
looks “perfectly acceptable to be investigatedadandfill.”
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17. Appellants also argued that Republic failed to propcharacterize the regional drainage
pattern controlling water in the area of the Cowuntig site. Appellants believe the area drainage
is controlled by a trellis pattern, which could @uatially allow a highly-connected fracture
network to control the drainage and ground watew fin this regional setting. The Commission
disagrees.

18. Evidence presented at te novaohearing supports that a dendritic drainage patsern
present at the site. Mr. Fisher, an expert forAppellants, prepared an exhibit that he believed
demonstrated the presence of trellis patternsexfert for Republic, Mr. Razem, noted that
Appellents’ map was inaccurate because the ardetédpvas too small to accurately portray the
drainage patterns in the region. Further, Mr. Razenfirmed his belief that dendritic patterns
control drainage in the region through personaeolaions, a review of two textbooks defining
drainage patterns and an understanding of thegsaphy at the Countywide site.

19. Appellants also argued that Republic failed to adégjy characterize the site because it
misidentified the significant zone of saturatiame uppermost aquifer, and the permeability of
the Clarion shale. Appellants believe that theardpoil should be characterized as part of the
uppermost aquifer system and the Clarion shaleascésleaky aquifer between the mine spoil
and the Putnam Hill limestone/Brookville coal. T®emmission disagrees.

20. Evidence presented at te novohearing supports that Republic accurately ideadtifi
the significant zone of saturation as the minelsgapublic’s experts concluded that the mine
spoil exhibits the characteristics of a significaohe of saturation because the mine spoil has
inconsistent saturation, is discontinuous and teab$n nature, and contains non-potable water,
which can be monitored because of its potentiahdee horizontally away from the solid waste
facility. Republic also listed several reasonsrttiee spoil could not be classified as part of the
uppermost aquifer system: it occurs only on thesif the facility and will be removed in the
small areas where it would be under the facilitgaes not extend off-site, it lacks lateral extent
and its water is non-potable.

21. Regarding Republic’s identification of the uppertaguifer and the permeability of its
confining unit, Appellants contend that Republiceerin identifying the Putnam Hill
limestone/Brookville coal as the sole uppermosifaggsystem and the Clarion shale as its
confining unit. Rather, Appellants believe therRum Hill limestone/Brookville coal is a “semi-
confined aquifer” and is connected, via a significiacture network, to the Clarion shale, which
acts as a “leaky” aquifer, not a confining unitheTCommission disagrees.

22. Evidence presented at te novohearing supports that Republic accurately ideadtifi
the Putnam Hill limestone/Brookville coal as thgpapmost aquifer and the Clarion shale as the
confining unit, or aquitard, resting above it. tler scientists nor OEPA have guidelines or
regulations requiring a specific permeability rangelassify a unit as an aquitard. Rather, it is
the aquitard’s relationship to other units that gk a confining unit. Generally, the
permeability of an aquitard is one order of magigtlower than the unit beneath it. In this
instance, the permeability range of the Clarioriesisatwo orders of magnitude lower than the
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Putnam Hill limestone/Brookyville coal.

23. Regarding the presence of fractures at the Coudgysite, Appellants argue that
Republic failed to adequately characterize thelstsause it did not acknowledge a significant
network of fractures. Appellants allege this urmasted-for network of fractures could result in
a significant amount of hydraulic communicationvioe¢n the strata at the site. The Commission
disagrees.

24. Evidence presented at te novohearing supports the Director’s decision to accept
Republic’s characterizationg. although some fractures are present, no fractemmeark exists
that will transmit water differently than charadted in their hydrogeologic report. To
substantiate the presence of a fracture systenellgmps cite to fractures and water loss noted
on borehole logs during the drilling process. Etpwho inspected Republic’s borehole logs
determined that the fractures are small, discootistand unmappable. The fractures noted in
the borehole logs could not create the brick-ldikerstructure as asserted by Appellants.
Further, water loss during the drilling processas uncommon. The noted behavior of MWs 20
and 20a during the drilling process does not ptbeePutnam Hill limestone/Brookville coal is
connected by fractures to the Clarion shale. fideture had connected MW20 with the Putnam
Hill limestone/Brookville coal, MW20 would have dinad to that formation and would not have
had water in it when MW20A was drilled. Further\AMR0 slug test results showed low
permeability in the Clarion shale.

25. Additionally, personal observations made and exhiesented by Appellees’ experts
revealed no evidence of a fracture system likeotieeadvanced by Appellants. Indeed,
Appellees exhibits demonstrated a poor correldtetveen the presence of fractures and the
presence of water in the Clarion shale.

26. Importantly, if an aggressive fracture system, bégaf producing the hydraulic
communication posited by Appellants, were presetieaCountywide site, the fractures would
have drained the formation and no saturated zonddwexist. Further, in a 1994 letter from
OEPA responding to Republic’s inquiry as to whetier Clarion shale is a significant zone of
saturation, OEPA concluded “[t]he Clarion shala igery poor sustainer of ground water flow as
witnessed by monitoring wells installed . . . bemgged dry during routine sampling and during
past in-situ well testing.” Ohio EPA concludeddigting the Clarion shale lacks “any of the
properties needed to act as a preferential patloivaygration away from the limits of solid
waste placement.”

27. Regarding seeps and springs present around they@ode site, Appellants allege that
Republic failed to adequately characterize thelstmause it failed to recognize that the
numerous seeps and springs surrounding the siferaned primarily from recharge filtering
down through the formation. The Commission disagre

28. Evidence presented at tle novohearing supports Republic’s assertion that seegs a
springs are formed by regional ground water outaragpat the hillside, not by recharge filtering
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down through the formations. The presence of sae@springs in their known locations is
consistent with the premise that the ground wabers horizontally along the fractured Putnam
Hill/Brookville coal from off-site recharge flowinfjom the north/northwest and expresses itself
as a seep or spring on the hillside where the agslayers intersect the slope.

29. Regarding whether Republic selected the correlt fests to characterize the site,
Appellants argue that Republic was precluded frdeqgaately characterizing the site because its
conceptual model failed to anticipate vertical lardic communication occurring at the site.
Appellants assert Republic should have conductddiadal tests such as angled borings, dye-
tracer and geophysics testing. The Commissiorgckss.

30. Evidence presented at te novohearing supports that the field tests selected by
Republic were tests that could, and did, adequatsyacterize the Countywide site. None of
the tests recommended by Appellants were warraaitdds site. Angle borings are expensive
and rarely used. Running dye-tracer tests in theidd shale would have been useless because
it would have taken decades to see the dye mosepasg it had not dissipated by that time.
And, geophysics tests would not have produced dditianal useful information.

31. In summary, the Commission rejects Appellants’ d&ses relating to whether Republic
adequately characterized the geology and hydroggabthe Countywide site. Having found
that the Director possessed a valid factual fouoddb determine that Republic adequately
characterized the geology and hydrogeology atiteagthe Commission, correspondingly, finds
the Director’s action reasonable in this regard.

32. Inreaching his conclusion that Republic satistleslregulations regarding
characterization of geology and hydrogeology (OA@5%27-06, generally, and OAC 3745-27-
06(C)(2)(a), more specifically), the director exdmely reviewed, examined and considered
numerous documents and sources, including the B§f@ilogeologic Report and the 2001
Ground Water Monitoring Plan.

33. The Commission finds that Republic’s applicatiomteaned sufficient hydrogeologic
information to allow the Director to determine thatability of the site for solid waste disposal,
identify and characterize the hydrogeology of thparmost aquifer and all geologic strata that
exist above the uppermost aquifer system and famuitly characterize the site geology in such
a way that allows the Director to evaluate the pega design of the sanitary landfill facility to
ensure compliance with OAC regulations.

34. Accordingly, the Commission finds that the Direaction in determining that
Republic had satisfied OAC 3745-27-06 was law#t such, the Commission denies
Appellants’ assignments of error relating to adeguharacterization of the geology and
hydrogeology.
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Assignments of Error: Group Two

35. Inthe second group of assignments of error, Appédl alleged that the Director
unlawfully or unreasonably issued a permit in whioé location of the landfill expansion failed
to comply with certain siting criteria of OAC Semti3745-27-07 [Additional criteria for
approval of sanitary landfill facility permit tostall applications.]. Collectively, Appellants
challenge three specific siting criteria relatioghe following: (1) the unconsolidated aquifer;
(2) the isolation distance between the uppermasfergsystem and the bottom of the
recompacted soil liner; and (3) time of travel tpudblic water supply.

36. First, Appellants allege that the facility’s locativiolated OAC 3745-27-07(H)(2)(d),
commonly referred to at thae novohearing as the “unconsolidated aquifer” criteridrhe
unconsolidated aquifer criterion prohibits placetra landfill “abovean unconsolidated
aquifer capable of sustaining a yield of one huddyallons per minute for a twenty-four hour
period or future water supply well located withineothousand feet of the limits of solid waste
placement.” (Emphasis added.)

37. Appellants argue that Republic and the Directonmtespreted and misapplied the
unconsolidated aquifer rule. They believe the phrabove an unconsolidated aquifer” should
be interpreted to mean topographically, not phylsicabove an unconsolidated aquifer. The
Commission disagrees.

38. Evidence presented at te novohearing supports that the proper interpretatio® AC
3745-27-07(H)(2)(d) is that the facility must beypically located above an unconsolidated
aquifer. In a 1997 guidance document, the Agenpyaied its interpretation of this rule by
citing examples and showing that either a physiealtionship over an unconsolidated aquifer or
a connection to an unconsolidated aquifer via usatichated material under the site was
necessary to trigger this rule. Testimony by MezB, an OEPA employee and expert witness
in hydrogeology, confirmed the Agency’s positiaioreover, exhibits presented by Republic
demonstrated that no unconsolidated material wilbiesent under the facility. Therefore, it is
impossible for the expansion to be located abovbeaonnected to, an unconsolidated aquifer
of any size.

39. The Commission believes that the Director, posegssivalid factual foundation for
concluding that the Countywide expansion will netlbcated above an unconsolidated aquifer,
lawfully applied OAC 3745-27-07(H)(2)(d).

40. Based on the foregoing, the Commission finds thatis reasonable and lawful for the
Director to have determined that Republic satisflelunconsolidated aquifer siting criteria
found in OAC 3745-27-07(H)(2)(d). Accordingly, tlmmission finds Appellants
assignments of error relating to OAC 3745-27-072§{)) not well taken.

41. Second, Appellants allege that the Director issugérmit to Republic despite
Republic’s failure to satisfy the siting critericontained in OAC 3745-27-07(H)(2)(e), referred
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to at the hearing as the “isolation distance” cote The isolation distance criterion requires an
applicant to demonstrate the “isolation distandsvben the uppermost aquifer system and the
bottom of the recompacted soil liner is not lesmthfteen feet of in-situ or added geologic
material.”

42. Appellants argue that Republic can not satisfy (B8¥@5-27-07(H)(2)(e) because the
mine spoil is part of the uppermost aquifer syséeh, therefore, there is no barrier between the
recompacted soil liner and the uppermost aquifstesy. We disagree.

43. Evidence presented at te novohearing supports Republic’s assertion that thiatism
distance between the bottom of the recompactedirseiland the uppermost aquifer system
ranges from fifteen to one hundred feet, but isciy about fifty feet in thickness. On over
95% of the site, the Clarion shale will act asltherier. In the remaining area, Republic will add
geologic material possessing a permeability oflD% which is in compliance with OEPA
permeability standards. As previously discusseghuRlic properly identified the uppermost
aquifer as the Putnam Hill imestone/Brookville taad the mine spoil as the significant zone of
saturation, thus excluding the mine spoil as path® uppermost aquifer system. Therefore,
Republic need not consider the mine spoil whenuating the isolation distance.

44. The Commission believes that the Director, posegssivalid factual foundation for
determining the area of the Countywide expansidhhave at least a fifteen foot isolation
distance of in-situ or added geologic material lesmvthe liner and the uppermost aquifer
system, lawfully applied OAC 3745-27-07(H)(2)(e).

45. Based on the foregoing, the Commission finds it reasonable and lawful for the
Director to have determined that Republic satisfieglsiting mandate in OAC 3745-27-
07(H)(2)(e). Accordingly, the Commission finds Agdlants’ assignments of error relating to
OAC 3745-27-07(H)(2)(e) not well taken.

46. Thirdly and finally Appellants allege that the Director issued a petonRepublic that
failed to satisfy the requirement in OAC 3745-2{H)(3)(a), which provides that a landfill
“must not be located within the surface and sulasgrfireas surrounding a public water supply
well through which contaminates may move toward g reach the public water supply well
within a period of five years.”

47. Appellants argue that the Countywide expansioadated within a five year time of
travel to a public water supply, specifically, tR®A campground wells and the Bolivar well.
We disagree.

48. Evidence presented at te novohearing supports Republic’'s assertion that time of
travel calculations were unnecessary, becauseengith KAO campground wells nor the
Bolivar well is downgradient of the expansiae. water moving from the expansion would not
reach either well.
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49. The closest water supply well, the KAO campgrourdl wystem, is screened in
formations lower than the Putnam Hill limestone/@xaille coal and is separated from the
Countywide site by a hydraulic obstacle, the unraitnieutary to Bear Run, which inhibits
ground water at the Countywide site from reachimgKOA wells. Appellants presented no
evidence to demonstrate that pumping in the KOAswebuld overcome the hydrogeologic
obstacle provided by the unnamed tributary. Addgily, the Bolivar well is separated from
Countywide by the TuscarawasRiver, which acts lagdaogeologic barrier between it and the
Countywide site. For water from the Countywide $a reach the Bolivar well field, it must
move contrary to hydraulic principles by enteringuaied valley, crossing under the Tuscarawas
River, then traveling upgradient to Bolivar's widld.

50. Moreover, an OEPA guidance document advises tmat oif travel calculations may be
discontinued if no public water supply wells aretérsected during the five year TOT
demonstration or if a surface water body is inteteseé with the contaminate discharging to the
surface water body, prior to the five year TOT beaieached . . . .” Significantly, the Putnam
Hill limestone/Brookville coal, the uppermost aguitinder Countywide, outcrops or daylights
on the hill slope. Outcropping or daylighting repents the ground water expressing itself as
surface water above the base of the unnamed trihutaus ending any time of travel
demonstration.

51. The Commission believes that the Director, posegssivalid factual foundation for
determining that Countywide will not be located wheontaminates may reach a public water
supply well within five years, lawfully applied OA&745-27-07(H)(3)(a).

52. Based on the foregoing, the Commission finds it masonable and lawful for the
Director to have determined that Republic satisfleglsiting mandate of OAC 3745-27-
07(H)(3)(a). Accordingly, the Commission finds Aglants’ assignments of error relating to the
OAC 3745-27-07(H)(3)(a) not well taken.

Assignments of Error: Group Three

53. Appellants, in the third group of assignments oberallege that the Director unlawfully
or unreasonably issued a permit that failed togmtoambient water quality pursuant to OAC
3745-31-05(A)(1) [Criteria for decision by the diter.] and ground water, in general.

54. Ohio Administrative Code Section 3745-31-05 [Ciadpr decision by the director.]
states, in relevant part:

(A) The director shall issue a permit to install plan approval, on the basis of
the information appearing in the application, oformation gathered by or

furnished to the Ohio environmental protection ayerr both, if he determines

that theinstallation or modification and operation of the .. solid waste disposal

facility, . . . will:
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(1) Not prevent or interfere with the attainment or mtanance of applicable
ambient water quality standards ambient air quality standards; . . . .
(Emphasis added.)

55. Ambient water quality standards apply to surfacéewsignificantly, the District never
identified what surface water body would be impdaiewhich water quality standard(s)
Republic would violate if the proposed expansiomen@nstructed, but argue, in general, that
Republic’s ground water monitoring plan fails t@tact surrounding ambient water.

56. Similarly, Appellants point to no specific defic@nin the application or permit
regarding protection of ground water only thatitsnentirety, the permit fails to protect the
ground water surrounding Countywide. The Commissiisagrees.

57. Evidence presented at tle novohearing supports Republic’s assertion that itgiesi a
ground water monitoring program that is protecbf@mbient and surface water in the area.
Republic designed the 2001 Ground Water MonitoRtan based upon data it collected during
its comprehensive hydrogeologic investigation. ther, Republic systematically situated
monitoring wells in the downgradient direction arehr areas of seeps and springs, which allows
Republic to monitor ground water moving off-siteloreover, the permit requires numerous
operating conditions designed to protect ambiedtgaound water quality at and near
Countywide — such as: (1) leachate will be recated or taken to the City of Alliance for
treatment; (2) pumps that keep the leachate beld®’ ©iead, are inspected daily; waste is
covered by tarps or soil daily; (3) Republic musiide a 45 day notice to OEPA before
abandoning an underdrain; (4) the ground water Bagplan includes a two-point monitoring
plan for the southwest underdrain; and (5) OEPAimstthe right to alter the location of the
ground water monitoring wells, if annual testingulks indicate that the current system is
inadequate. Further, Republic collects all rairw&tom the site and has National Pollutant
Discharge Elimination System permits for its suefalesscharges from its sediment ponds.

58. The Commission believes that the Director, posegssivalid factual foundation for
finding that Republic had adequately protected amtband ground water at and surrounding the
site, lawfully applied OAC 3745-31-05(A)(1) to tkatent it relates to ambient water quality
protection , as well as other various rules regatonground water monitoring.

59. Based on the foregoing, the Commission finds it masonable and lawful for the
Director to have determined that Republic adequatedtected the ambient and ground water by
meeting or exceeding the requirements set for®AC 3745-31-05(A)(1), as well as other
various rules relating to water monitoring. Acdagly, the Commission finds Appellants’
assignments of error relating to the protectioarabient water quality under OAC 3745-31-
05(A)(1) and ground water protection, in generat, well taken.
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Assignments of Error: Group 4

60. In the fourth group of assignments of error, Apgett allege that the Director unlawfully
or unreasonably issued a PTI where the applicaletifteo submit accurate slope stability
analyses and failed to demonstrate that it mebuarconstruction criteria set forth in OAC
3745-27-0773

61. Section 3745-27-07 of the OAC [Additional critefta approval of sanitary landfill
facility permit to install.] identifies miscellanae additional criteria - some mandatory, some
discretionary - that the Director will consider ¢wef issuing a permit. Except for the three siting
criteria identified in Appellants’ Assignments ofr&r Group Two, discussed above,
(unconsolidated aquifer, isolation distance, tihegavel calculations), Appellants do not allege
that Republic failed to satisfy any particular rwdaly that Republic’s construction of the berm
and liner would be inadequate to protect grouncewand, generally, did not meet OAC
requirements regarding landfill construction.

62. Appellants argue that the proposed landfill bernt laner are poorly engineered, which
will ultimately lead to slope instability and lin&ilure. Specifically, Appellants argue that the
slope stability calculations, testing methods aatsling selections for the berms at Countywide
failed to demonstrate slope stability. Appellaait argue that the liner construction,
particularly the pipe penetration design, is sutjedailure and will not prevent or resist
hydrostatic uplift under the recompacted soil lindhe Commission disagrees.

A. Berm Construction

63. Evidence presented at tHe novohearing demonstrates that Republic designed dilland
with stable slopes. Republic chose materials amdtcuction processes that meet or exceed
OEPA regulations. The berms, constructed fromcsaral fill primarily from the site, will be
built on ground that has been proof rolled to reenswft spots. To create an adhesion between
the berm and its base, Republic will constructyaikerench at the toe of each berm and use a
bonding bench method at the base of berms constract slopes over 15%.

64. Republic gathered on-site information, boring data] test pit data and compiled it into
the Geotechical Report. An on-site reconnaissagealed no signs of instability or preexisting
failure planes in the soils. Republic collectethptes of disturbed and undisturbed soils from

*3In its Notice of Appeal, the District also aléehthat the Director failed to require Republietoploy a
“best available technology” analysis for the “prepd liner system, materials for fill and sub-base ground
water monitoring.” Significantly, the OAC containo provisions explicitly requiring an applicantuse a “best
available technology” analysis for a “proposedilingstem, materials for fill and sub-base, and gdowater
monitoring.” Though applicants must satisfy tlagious engineering requirements and specificalioreged
throughout OAC 3745-27-04t seq, and contained in OEPA guidance documents relatithese items, applicants
are not required to conduct a “best available teldgy” analysis for the “proposed liner system, eniats for fill
and sub-base, and ground water monitoring.”
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borings done during the hydrogeologic investigaaod from the geotechnical borings ordered
by Mr. Carey. Republic sent thirty-two samplesnirnine different “worst-case scenario”
locations, to a laboratory for classification o€ toils and shear strength testing. Based on
laboratory results, Republic used a mid-strengtheygknown as the fully-softened strength
value, to calculate slope stability.

65. Appellants argued that Republic’s tests were inadegibecause they failed to calculate
residual shear strength of the soils. Appellasseeed that Republic should have used the
residual value, not the fully-softened strengthuealo calculate slope stability because of
movement Appellants’ expert observed in the codlusoils. The Commission disagrees.

66. Evidence presented at tHe novohearing demonstrates that Republic chose theatorre
shear strength value to calculate slope stabilidy. cross-examination, Appellants’ expert
conceded that he had only inspected areas neaty»ada, not the site itself. Further, he
agreed that use of the residual strength valuedvoat be necessary if boring data and test data
supported the use of a fully-softened strengthevalde also agreed that residual strength values
would be overly-conservative if the berm toe, theakest point, were constructed in a stair step,
or bonding bench fashion.

67. Additionally, Appellants asserted that the linesibject to failure because Republic’s
strain compatibility calculations were incorrecppillants argued that Republic selected a solid
waste cohesion value that was too large. The Cosimomglisagrees.

68. Evidence presented at tle novchearing demonstrates that Republic selected
conservative factors to calculate strain compattybilAppellants’ recommended cohesion value
is overly-conservative because it fails to accdanthe fact that waste gains strength and begins
to exert pressure as it is placed on the linerenBliough waste gains strength during the fill
process, Republic designed for a worst-case seebgrassuming the liner reached post-peak
strength and eliminated the issue of strain corbpiyi

B. Liner Construction

69. Regarding liner construction, Appellants argued Bepublic designed a pipe
penetration system which will likely lead to linilure and failed to account for hydrostatic
forces under the recompacted soil liner. The Casion disagrees.

70. Evidence presented at tHe novohearing demonstrates that Republic designed dilland
liner with a well-engineered pipe penetration systeAppellants’ expert based his opinion that
pipe penetrations could damage the liner on ameows assumption that Republic designed 10
pipe penetration sites using an obsolete desidm sble pipe penetration site in Cell 9 of the
expansion is designed so that the leachate callepipe penetrating the wall of Cell 9 can
experience movement without damaging the integtithe liner.
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71. Furthermore, evidence presented atdbéenovohearing demonstrates that Republic
designed a liner system that prevents hydrostaltitt rom damaging the liner and that seepage
into the berm will not create hydrostatic upliftjpopardize the integrity of the liner. Republic
designed a liner system using materials and castgirutechniques that are more protective of
the environment than mandated in OAC rules. Tlsgghetic clay liner containing bentonite
is twenty-times less permeable than the naturapeated clay liner permitted by OAC rules. Its
bentonite properties cause the liner to swell wiletto fill minor flaws and seal small
punctures. Additionally, the geocomposite drainagieand underdrain collection pipe, which
are part of the ground water collection systemlyike be used on the north slope, will intercept
and route drainage to a collection pipe that draimay from the liner. Further, the surface
drainage channels proposed by Republic are ovetitaas more protective than what is
prescribed in the OAC. Finally, the collection ggpused at the site are 100 times more
permeable than required by OAC rules.

C. Post-Hearing Matters Relating to Group Four Asggnments of Error

72. The Commission will now consider the Motions to [@rsd Proceedings and to Remand
Proceedings filed by the Village and the DistriEirst, the Commission notes that it is “not
confined to the record certified by the Directart may consider additional evidence properly
presented to it."Southwest Montgomery County Environmental Leag&ewmegardusERAC
Case Nos. 573583, et seq. (March 17, 1998), difiogheast Ohio Regional Sewer Dist. v.
Shank(1991), 58 Ohio St.3d 16, (atda novohearing the commission is not limited to evidence
available to the Director at the time of his demis)

73. The Commission also notes that neither the Distactthe Village cites specific legal
authority permitting ERAC to suspend a proceedimdj @mand the matter to the Director for
evaluation of newly presented or newly availabferimation. The Commission need not
address whether it possesses such authority betteiS®mmmission is prepared to issue its
decision solely on the merits, as presented bydnges at thele novohearing and in their
briefs, affidavits and oral arguments.

i. The Motions

74. In its Motion to Suspend Proceedings and to Renfandeedings filed on November 20,
2006 expressing concern about the stability obdrens and competency of the liner, the Village
argues that the factual foundation upon which tired@or relied to issue the expansion PTI is
“fatally flawed and incomplete, if not moot on ftxe.” The Village directs the Commission to
Paragraph 24 of the Director’'s September 6, 20064, which states “[t]the ‘affected area’ of
the landfill has settled a minimum of twenty featidnas moved horizontally a minimum of six
feet. Current data indicates that the affected &eontinuing to show vertical and horizontal
movement.” The Village argues, “. . . essentiat§aecessary to understand and possibly
resolve this issue are not known by Bolivar, theeBtior, or Countywide. What is certain,
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however, is that the Application and the PTI isspatsuant to it are no longer relevant to the
physical conditions found at the landfill. . . .”

75. The District, too, in its Motion to Suspend Prodegd and to Remand Proceedings filed
on December 26, 2006, argues that the circumstamzbs which the Director issued the
expansion PTI have so substantially changed teabtrector can no longer possess a valid
factual foundation for his decision. In suppdmg District offers affidavits and journal articles
describing the alleged conditions currently exgtat the Countywide site and predicting what
affects these conditions will have on the exissitg. The District argues that because such
conditions are present in the existing site, thgaesion should not be authorized as the affects
of these conditions upon the expansion are unknown.

76. Republic and the Director maintain that the isquesented by Appellants are
operational in nature, relating to the existingligg and that Appellants failed to establish any
valid scientific link between their concerns and gxpansion permit. Republic also noted that
the berm stability issues raised in the Distritttstice of Appeal related solely to the external
berms to be constructed as part of the expansariprithe internal berms situated between cells,
and that the Director's DFFO addressed waste swtieinside cells of the existing facility, not
the stability of external berm walls.

77. Essentially, Appellants argue that the facts antlienstances at Countywide have so
fundamentally and drastically changed, that anidvactual foundation the Director may have
possessed at the time of the issuance of the expalr$| has vanished. Appellants place heavy
reliance on the Tenth District Court of Appeal’dding in C.F./Water v. Schregardu$999
Ohio App. LEXIS 5028 (Ohio Ct. App. 1999).

78. In C.F./Water a citizens group known as C.F./Water, appealedilector’s issuance of
a PTI to Danis Clarkco Landfill Company (“Danis9rfthe construction of a new solid waste
disposal facility, or landfill.Id. at 2. The proposed landfill was to be approxetyahinety
acres, designed with a “double composite linerHage collection systemltl. The area upon
which the landfill was to be constructed consisiédighty to one hundred thirty feet of till, with
sand zones interspersed throughout the till crgdtimgnificant lateral extent of continuity or
greater potential for movementd. Below the till is a layer of “stratified drift,tomprised of
varied material less cohesive than the till laykts.Bedrock rests underneath the stratified drift.
Id.

79. Two aquifers were present below the proposed Cfanibty. The one in the stratified
drift was defined as the uppermost aquifer andliegctly beneath the tilld. at 3. The other
aquifer was in the bedrocld. If constructed, a thirty foot layer of till, @ty as a barrier to
vertical movement of leachate and groundwatereaatjuifer, would separate the landfill and the
uppermost aquiferld. “The ability of the till to adequately protect thguers was an issue
throughout the permit review proces§Emphasis addedlyl. at 3, 4.

80. Significantly, “[tjhroughout the application prosgshe OEPA considered the site to be
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‘marginal’ for use as a landfill because of the bnaedred gpm aquifer below the site, and the
presence of sand zones above the aquifier.’at 4. Danis revised and supplemented its
application several times responding to numeroestipns and concerns from Ohio EPA, the
local township and the City of Springfield, whichlocated nearbyld. Ultimately, Danis
included extensive data and tests relating to ‘tsoiings, pump tests, hydraulic conductivity (or
‘slug’) tests and isotopic age-datingd’ at 4, 5.

81. “The Director’s decision to issue the permit wasdzhon the factual determination that
there were no ‘effective,i.e., hydraulically active), fractures present thatlgioprovide a direct
pathway to the one hundred gpm aquiférydraulically active fractures were present ret
till, the permit would not have been grantedEmphasis addedI}l. at 5.

82. At thede novohearing conducted i@.F./Watey the Commission properly considered
facts that came to light after the issuance openit. Id. at 5, 6. See alddortheast Ohio
Regional Sewer Dist. v. Shank, supfpecifically, the Commission found that when Ohio
EPA'’s lead reviewer recommended that the permissged to Danis, he was unaware that
boring logs, which had been submitted and wereateai for his review prior to the Director’s
issuance of the PTI, documented the presence atifies in the till. C.F./Waterat 6. Moreover,
a number of other documents available for revievDBBPA staff depicted “geologically
descriptive terms suggestive of fracturekl” At thede novohearing, the lead reviewer testified
that he had not examined the “boring logs as dantsoreview or prior to making his
recommendation, but that he assumed . . ., hiepesdor at OEPA, had reviewed the logs.”

83. In our ruling inC.F./Watey the Commission found the Director’s action iruisg the
PTI to Danis “unreasonable[,] and remanded thescsthe Director to ‘conduct an appropriate
investigation into the application in light of thadisputed presence of fractures in the till
overlying the aquifers.”ld. at 6. The court of appeals upheld the Commissidatision noting
that testimony from Ohio EPA demonstrated that isé\a the assumptions, or bases, upon
which the Director relied to make the “no effedifractures™ determination, were not based on
a valid factual determinationd. at 11.

84. In affirming the Commission’s ruling finding the @ctor’s action unreasonable, the
court referenced a previous decisi@itizens Committe&g6 Ohio App.2d at 69, in which it
stated, “the factual issue before ERAC was not hdrethe permit should have been granted;
rather, the factual issue was whether the actidgheDirector in granting the permit was
unreasonable or unlawfutl. at 8-9. TheC.F./Watercourt continued by stating, “[i]f the factual
basis for a particular decision is found to be litvar no longer exists, then the action of the
Director of the Ohio Environmental Protection Aggistemming from that invalid basis may be
invalid.” 1d. at 9, citingSwan Super Cleaners, Inc. v. TW#&888), 48 Ohio App.3d 215, 220.

85. Upon a careful review, the Commission finds thedgresented i€.F./Waterto be
superficially similar to the facts presented herbint distinguishable in several critical areas.
First, inC.F./Water the Director considered the Danis project “magdly’ acceptable,”
because it would have been located over a one ddrgpm aquifer and the issue of whether the
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till could “adequately protect the aquifers” waseuned throughout the permit review process.
In the instant matter, the expansion was neveridered “marginally’ acceptable” and it is not
sited above or over a one hundred gpm aquiferthByrunlikeC.F./Water the Certified Record
in this matter did not contain the types of commations between Republic and OEPA that
might suggest the Agency’s heightened scrutinyyafdéulic communication between the barrier
strata (the Clarion shale) and the uppermost aguifieich would be the ultimate concern if the
liner system failed. Indeed, the only hydrogeatadgficiencies noted by the Agency were
related to the ground water monitoring system,thetacceptability of the geologic or
hydrogeologic setting for siting a landfill.

86. Second, Danis’s proposed landfill would have restegt eighty to one hundred thirty
feet of till. During the application’s review, tliErector expressed repeated concern about
hydraulic communication through a fracture systewh sand zones that may potentially provide
a rapid conduit through which leachate could mavéhé uppermost aquifer. Conversely,
Republic’s proposed expansion rests on Clarioreslaal aquitard that acts, not as a conduit to
the uppermost aquifer, but as an effective bab@tween the landfill and the uppermost aquifer.

87. Third, the Danis project was an application foreavriandfill, thus the only data available
to the Director was the data contained in Danipjslieation for the landfill PTI and any
additional data the Director may have gatheredpaddently. In the case at hand, however,
Republic provided the Director with decades of datitected by several different sources
against which the Director could review, compare aerify his understanding of the
Countywide project.

88. Fourth, inC.F./Water,the Director’s decision to issue the permit waselaon the factual
determination that no hydraulically active fractireere present at the Danis site; and, if such
fractures had been present, testimony establigtegdhie permit would not have been issued.
Though the parties did not present affidavits asllng this particular issue, during the oral
argument held on whether the Commission shouldt gkppellants’ Motions to Suspend
Proceedings and to Remand Proceedings, the Coromigsecifically asked whether the
Director would have issued the PTI for the Countdgvexpansion, if the events documented by
OEPA in the Septembel"®FFOs had been occurring at the time OEPA isshe@xpansion
PTI to Republic. The Director’s counsel stated tleacan not speculate as to whether a permit
issued under the current circumstances would b#igé to the PTI at issue herein, but that only
a very small portion of the expansion, the vertmation, is located directly over the existing
landfill. The Director asserted that the allegasi@ontained in Appellants’ Motions to Suspend
Proceedings and to Remand Proceedings are opa&latiomature, relating exclusively to the
current facility, and, therefore, affect only thertical expansion at issue in the PTI. Further,
counsel for Republic stated that, though her clreant not conceding any safety complications, it
does recognize that placement of waste in thecadrixpansion area is an operational concern.
And, as such, Republic had already voluntarily edgsacing waste in the vertical space over
the existing facility.

89. And, fifth, in C.F./Waterthe Director and Agency staff failed to reviewtakk data and
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tests available to him, which precluded him froscdivering existing fractures in the till and
evaluating their impact on the proposed landfie to this internal oversight, the Director was
unaware of the presence of the fractures untit &ifie permit had been issued. In the underlying
matter, however, none of the parties knew of tlmbdlems that would ultimately occur in the
existing portion of Countywide, nor were these peats documented at the time the expansion
PTI was applied for or issued. Indeed, the issdiesncern to Appellants would not even occur
until several years after the Director’s review asliance of the expansion PTI. Thus, the five
volumes of Republic’s application available to aediewed by the Director at the time he issued
Republic’s PTI provided all relevant data in existe at the time he made his decision.

90. In concluding thaC.F./Water’'sfacts are dissimilar to the instant matter, thenBassion
finds the holding irC.F./Waterunpersuasive in the matter before us.

91. Moreover, the Commission finds that neither thdagg nor the District scientifically
qguantified or substantiated the entirety of thé&aims. Appellants believe that, on their face, the
changes at the landfill are substantial enouglitéo the basis upon which the Director issued the
expansion PTI to Republic. Even if we were to fihdt the Director should have known or
anticipated these future events at Republic’s exgjdacility, the Commission notes that
Appellants’ allegations in the post-hearing mattailsto demonstrate a scientifically valid link
tying the conditions at the existing portion of faeility to the expansion PTI.

92. Indeed, even Appellants note the inherent difficuitscientifically quantifying their
concerns and identifying how these concerns waufehict Republic’s proposed expansion. The
Village argued that the “circumstances . . . haveusdamentally physically altered and
changed, that it is clear that the facts upon wthehapplication to construct had been filed must
now be reevaluated by the Director” and that treséatial facts necessary to understand and
possibly resolve this issue are not known by Bojitiae Director, or Countywide.” Though it
offered significantly more data and affidavits tgport its contention that the Director’s action
was based on an invalid factual foundation, therigtstoo, ultimately, noted that the expansion
should not be authorized because the affects afuhrent conditions upon the horizontal
expansion are unknown. Absent such a link betwleercurrent conditions at the existing
landfill and the proposed expansion, Appellantsiaans remain operational in nature and relate
exclusively to the on-going regulation of an exigtfacility for which an operational license is
reviewed annually*

93. Having found that the Director possessed a vabtufd foundation, at the time he issued
the expansion PTI, for determining that Republid basigned stable berm slopes, an effective
and protective pipe penetration site and proteatgdnst hydrostatic uplift, the Commission now

* Inits review of the filings and oral argumeptesented by the parties in this matter and the

subsequent Notices of Appeal filed with the Cominisgontaining DFFO'’s issued in March 2007 relatioghe
Countywide site, the Commission observes that thecidr and the local board of health appear ag@ehre of
the many enforcement options available to enswtegiion of the environment by requiring compliaméth the
numerous applicable laws and regulations relatirthe operation of a landfill facility.
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finds that the Director lawfully applied OAC SectiB745-27-07.

94. Based on the foregoing, the Commission finds iso@able and lawful for the Director to
have determined that Republic satisfied varioustontion requirements relating to berm
construction and landfill liner design and constinre  Accordingly, the Commission finds
Appellants assignments of error relating to beroh larer design and construction not well
taken. Further, for the reasons discussed abbee;dommission finds Appellants’ Motions to
Suspend Proceedings and to Remand Proceedingsidaken and rules to DENY said
motions.

MULRANE and LYNN, COMMISSIONERS, concur.

FINAL ORDER

As more fully explained above, the Commission hg@FFIRMS the Director’s
issuance of PTI Number 02-14796 to Republic.

The Commission, in accordance with Ohio AdministeaCode Section 3746-13-
01, informs the parties that:

Any party adversely affected by an order of the wussion may appeal to the
court of appeals of Franklin County, or, if the apparises from an alleged
violation of a law or regulation, to the court gipeals of the district in which the
violation was alleged to have occurred. The psotgppealing shall file with the
commission a notice of appeal designating the drdemn which an appeal is
being taken. A copy of such notice shall alsoileel by the appellant with the
court, and a copy shall be sent by certified nwathe director or other statutory
agency. Such notices shall be filed and mailediwithirty days after the date
upon which appellant received notice from the cossion of the issuance of the
order. No appeal bond shall be required to makappeal effective.

THE ENVIRONMENTAL REVIEW
APPEALS COMMISSION

Melissa M. Shilling, Chair

Entered into the Journal of the
Commission this Toni E. Mulrane, Videa{t
day of June, 2007.

Sarah E. Lynn, Member
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