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STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

Division of Remediation - Oak Ridge 

May 07, 2018 

Mr.John Michael Japp 
DOE FFA Project Manager 
P.O. Box 2001 
Oak Ridge, TN 37831-8540 

Dear Mr. Japp 

TDEC Approval Letter 

761 EmoryVal/eyRoad 
Oak Ridge, Tennessee 37830 

Phase 1 Field Sampling Plan for the Proposed Environmental Management Disposal 
Facility for Comprehensive Environmental Response, Compensation, and Liability Act 
Oak Ridge Reservation Waste Disposal, Oak Ridge, Tennessee D0E/0R/01·2739&D2, April 
2018 

The Tennessee Department of Environment and Conservation (TDEC) - Division of Remediation 
(DoR) approves the subject Field Sampling Plan (FSP), Including errata pages received on April 
30, 2018. TDEC reviewed this document pursuant to the Federal Facility Agreement (FFA) for the 
Oak Ridge Reservation (ORR). 

The U.S. Department of Energy (DOE)· Oak Ridge Office of Environmental Management (OREM) 
proposes to build the Environmental Management Disposal Facility (EMDF) in Oak Ridge. The 
landfill would support onsite disposal of radioactive, hazardous and toxic waste. 

Neither TDEC nor the U.S. Environmental Protection Agency (EPA) has approved the remedial 
investigatlon/feasiblllty study (RI/FS) report for this project. As allowed by the FFA, OREM 
formally disputed that lack of approval. A Dispute Resolution Agreement (DRA) signed on 
December 7, 2017 documents agreement by DOE, EPA and TDEC to resolve OREM's dispute in 
part by directing OREM to collect data per the Statement of Work [SOW] to Expedite Groundwater gJ 
Characterization, Central Bear Creek Valley Site le. The SOW and ORA are attached to this letter s;-

"' for reference. 0
-

~ 
:,.. 

The ORA also allows OREM to issue a Proposed Plan that wll.1 Identify the Central Bear Creek <:r: 
CE 

Valley (CBCV) site (Site 7c) as the preferred location for the proposed EMDF. The FSP approved o:, 
::-t by this letter presents ORE M's plan for characterizing the CBCV site In accordance with the ORA. 

The DRA states that Proposed Plan wlll Include this approved FSP as an appendix. 

RECEIVED MAY 1 7 2018 
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TDEC approves this FSP understanding that OREM has already completed some of the site 
characterization work described by the plan. Based on the DRA requirements, TDEC worked 
with OREM to make sure this FSP documents the entire 1-year site characterization plan 
sufficiently to support public review of the Proposed Plan. TDEC will evaluate the site 
characterization results to determine whether there Is sufficient justification to support waivers 
of applicable or relevant and appropriate requirements (ARARs). 

At the same time, TDEC remains sensitive to OREM's project schedule. TDEC supported 
initiation of data collection to characterize site conditions during the December 2017 - April 
2018 wet season. This is consistent with TDEC's long-standing requests for OREM to collect 
groundwater and stream data during the winter. For this reason, TDEC approved OREM's 
original FSP on November 9, 2017, almost one month before signing the ORA. TDEC approved 
that plan to give OREM every opportunity to collect data throughout the entire winter of 2017-
2018. Following the DRA In December 2017, OREM elected to develop two additional plans and 
split the scope between Phase 1 (site characterization) and Phase 2 (design data). 

Contact Brad Stephenson at the above address or by phone at (865) 220-6587 if you have any 
questions or comments regarding the contents of this letter. 

Sincerely 

Randy Young 
FFA Manager 

Enclosures: Attachment A, Statement of Work to Expedite Groundwater Characterization, Central 
Bear Creek Valley Site 7c, August 8, 2017 

XC: 

Attachment B, Dispute Resolution Agreement, December 7, 2017 

John M. Japp, DOE 
Dave Adler, DOE 
Patricia Halsey, DOE 
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Rich Campbell, EPA 
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Ron Woody, ORRCA ,·,\ 'f/;;,1' · \~ 
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ATTACHMENT A: Statement of Work to Expedite 
Groundwater Characterization, Central Bear Creek Valley 

Site le (August 8, 2017> 



Environmental ·Protection Agency 
Tennessee Department of Environment and Conservation 

' ,.,, '• 

STATEMENT OF WORK 

To Expedite Groundwai.~r Cp~acterization 
Central ij~ar-.. rreek 'V~l~y Site 7 c 
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BACKGROUND 
. . 

The lack of site-specific characterization for the Department of Energy (DOE) proposed Environmental 
Management Disposal Facility (EMDF), particularly for the Central Bear Creek Valley (CBCV) Site 
(Site 7c), is one of the primary reasons that the Environmental Protection Agency (EPA) and the 
Tennessee Department of Environment and Conservation (TDEC) cannot approve DOE's draft 
Remedial Investigation/Feasibility Study (RJ/FS) report. Site-specific geologic/hydrologic data are 
needed to determine the long-term protection of human health and the environment from future release. 

As part of the formal dispute resolution process, the Senior Executive Committee (SEC) met on 
July 27, 2017, and tasked EPA and TDEC personnel with developing this statement of work (SOW) to 
describe the minimum site-specific geologic and hydrologic characterization data that DOE must coJlect 
to evaluate the suitability of CBCV Site 7c with respect to siting crite,ria applicable or relevant and 
appropriate requirements (ARARs). As required by the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), DOE's RI/FS must demonstrate that the proposed EMDF 
will meet the threshold criteria of protecting human 1:tealt~ and the environment and complying with--<>r 
justifying site-specific waivers of-federal and state f\RARs. Speciflcaliy;_DpE must demonstrate 
compliance with or justify waivers for the following ARARs, which are identifi~d in the July 24, 2017, 
letter from EPA and TDEC. · 

• TDEC 0400-20-11-.17( l )(h) provide$, that the hydrqg~logic unit used for disposal shaH not 
discharge groundwater to the sUrf!J~Jf~~t_hiq.the dispos~l'site. .' 

' ·l· - •• 

• Toxic Substances Control Act (TSCA.),4,0 CFR.7.'il.75(b)(5)provides that the landfill shall be 
located in an area <?.now.'to ~~derate relief to mµumke.~~sioit.'and to help prevent landslides or 
slumping. · ··"<_: \. __ . '; · . i 

...... : ~ : .. -. 

• TSCA 40 CFR 761.75(b)(3) prpyJdes that ;ii-~'6.~ttom of the Jandfill liner system or natural in
place s9~U.~~.e~_~ha~ilx{a..t l~J~Q~~~t.'.~~ovef~~ ~istorical h!gh water table, and there shall be 
no hydJ3J,j}lo:co.nnei;:it1on be.ty;>~n the ·s,t~ r.a.n(stafi.4mg or flowing surface water 1 • 

.. ·. ·. ~/ .. • ........ ,. ....... -~ •,. '-: ~· -~~ ~ ... -... , ... {. . .._:. >:1 V 

The work des6.ri.bed herein oa1"ijc~s the·4a~ collectiofi needed to evaluate ARAR compliance and/or 
waiver requeit.(WH_h DO E's deiite.t~ expe"4ft~_approval of a tri-party CERCLA RIIFS and Proposed 
Plan. Additionaff y~: ~ ... s document' p.¢.rides ai(obtline for data collection. analysis, reporting, and 
scheduling that shoulp.(llJow DOE (o.~,x.pedite characterization ofCBCV Site 7c; provide modeling 
input values; and produq,~'.ij _CERCl,,;A proposed Plan for public review and comment in Fiscal Year . 
(FY) 2018. This investig~tW~-~s p,J#.1,§§e is to detennine whether several ARARs are met and to provide 
site-specific data to develop·-au;·if..:¢.y.aluate an ARAR waiver(s). DOE will need to collect additional data 
to complete the design of a protective mixed-waste landfill in Bear Creek Valley. 

DATA NEEDS 

Modeling to assess the protectiveness ot'the proposed mixed-waste landfill must be supported by site
specific infonnation. Consideration of the necessary field work specified in this SOW is based on 
DOE's draft Field Sampling Plan map dated July 20, 2017, that was distributed at the project team 
meeting on July 26, 2017. This map shows the proposed outside berm perimeter at CBCV Site 7c and is 

1 This siting requirement must also be consistent with EPA/540/G-90/007 (Guidance on Remedial Actions for Superfund 
Sites with PCB Contamination, August 19901 and any waiver Justification. 
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based on data quality objectives that DOE scoped collaboratively with EPA and TDEC. TDEC 
annotated the attached copy of the map to illustrate the groundwater SOW described herein. 

Collaborative scoping efforts defined a process for using field measurements to detennine the water 
table depths/elevations and to support evaluation of potential changes in the water table configuration 
following placement of the landfill liner. Field measurements must also provide for detennination of 
whether DOE would propose the use of an underdrain or other drainage feature to lower the water table. 
Scoping discussions focused on installation of pairs ofpiezometers to understand groundwater levels 
and vertical hydraulic gradients between shallow and deep intervals. Specifically, at the scoping meeting 
DOE p_roposed that the shallow interval is not expected to dry up after placement of the liner at locations 
where .an upward hydraulic gradient exists or there is no dry zone between the screened intervals of the 
shallow and deep intervals. 

In order to obtain data on water level tluctuations through one wet season and to use that data to 
estimate historical high water table fluctuations pursuant to 40 CFR 761 .75(b)(3), DOE must I) perfonn 
continuous water~level monitoring at CBCV Site 7c piezometers, 2) identify appropriate monitoring 
wells/piezometers from similar locations in Bear Creek 'valley that DOE Will use to correlate with the 
CBCV Site 7c to establish historic high water levels, 3) demonstrate these wells are comparable to 
CBCV Site 7c piezometers, and 4) estimate historical high water table fluctuations. DOE shall document 
precipitation recorded at stations monitored by operations personnel at the Environmental Management 
Waste Management Facility (EMWMP). 

In an effort to understand groundwater lev~ls .. and.vertlcal gradieflts.across CBCV Site 7c, DOE must 
install at least a subset of the previously scoped.piezom~r pairs (iden.tified in Attachment figure) to 
develop a profile across the site: Data will be·cp)l.~cte<f~.urllig·drillhi·g .and after piezometer installation 
to understand hydraulic prop~rtfes (e.g., hydraulic· co~duoiivity) 'rel~tive to the lithology and water 
bearing/transmission· zon~ within the sojl and rocfun4erlying the ~fte. Data must be sufficient to 
demonstrate how groundwat,er ,:noves thrpugh the site ~nd discharges to the ground surface and surface 
water, including g~ptechnical characterl$tiP$-Q.f natural materials at the site (e.g., horizontal and vertical 
hydraulic COl}dU.Qtiv,j:yaJues), .. . . . ·-.. . ·- , 

- .~ '.. - . \ -

DOE shali ·pl)tf~~ the foiiowing chara~terization ·duririg drilling the boreholes for piezometer 
installation io b·e~~r understand propertles·att.~e site and to support modeling. This type of data is also 
needed for remedj_al design. It is ·oOE's option; ~s to whether DOE colle.cts remedial design data with 
these borings or ilistalls_additional futi,lre borings to collect data for remedial design. DOE shall detail 
this Phase I investigatiBii i~ the Fiel4 Sampling Plan and shall clearly state whether DOE elects to 
collect this infonnation as .Patt of thidnvestigation or in the future during a remedial design 
investigation. During drilliti_ggfthp·borings for piezometer installation, DOE shall collect standard 
penetration test (SPT) data and·'.µ~ split spoons and Shelby tubes (or equivalent equipment) to log and 
sample soils and saprolite continuously throughout the deepest boring at each paired piezometer 
location. A geologist, soil scientist or engineer must describe the material with sufficient detail to 
identify lithology, chert lenses, fractures, relic bedding, moisture and other features that may bear or 
transmit water. Appropriate intervals for geotechnical samples shall be based on observed 
characteristics. If bedrock is drilled, the bedrock shall also be cored with detailed observations to 
identify, quantify, and describe areas of fracturing, bedding, dissolution and other features that may 
transmit water. 

Piezometers shall be screened at depths that contain groundwater, based on information and 
observations made during drilling. Following piezometer installation, the horizontal position and ground 
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surface at each location shall be surveyed within 0.1 foot, and the top-of-casing elevation shall be 
surveyed within 0.01 foot. DOE shall instrument each piezometer to record hydraulic head (water level), 
temperature, conductivity, and pH at intervals of at least every 30 minl!tes. 

At a minimum DOE must collect the data described above from seven (7) of the approximately 24 
locations planned as illustrated on the attached July 20th map. These locations are listed below from the 
uphill end of the proposed site to the downhill end. 

Plezometers Rationale · Comment 

OW-978/ Upgradlent edge of site in saddle lhat partially Edge of proposed perimeter berm 
OW-979 separates the site from Pine Ridge 

OW-982/ Atop a knob (hill) lhat may have high Ds Figure 7-1 indicates the pre-construction 
GW-983 groundwater levels, per the DS RI/FS report water table may intersect the facility 

OW-986/ Within a valley that partially bisects the knob 
OW-987 within the heart of the site 

GW-988/ Atop the knob that may have high groundwater Setting is similar to GW-982/GW-983, bur this 
OW-989 levels, as suggested in the OS RIIFS report location is further away from Pine Ridge 

GW-.994/ At downhill end of the knob within the heart of· 
GW-995 the site 

OW-998/ Near the downhill end of the site Map S1Jggests this location lies witnin the 
GW-999 Nolichucky Shale less than IOO feet from its 

contact with the kars1ic Maynardville Limestone 

GW-9921 Along stream D-IOW where field observations. ·offthe crosNebtion near D-!OW 
OW•993 suggest potential ground"!~terdischarg~ · \ 

.. · •. 

The July 20th map {attached)does not identify the b.~mtda.ry or°the buffer zone required for monitoring 
and potential future correcfo.:e a~tion. DOE must ei~m~te the buffer zone boundary which shall not 
overlie the karstjcMaynardvitle Li!l).estone or lts cori~9t.with the Nolichucky Shale2• DOE shall 
measure the flow. .of.~.µrfac~ water using stand~ t]~m~ :or weirs where any stream { e.g., NT-I 0, D-
I OW, and .NT .. 11) enters ~~ l~ave~ tlte buffer zone,~ }~pr slreams originating within the site/buffer area, 
spring disch_1,t~ge or stream flow s~all be,measured a.s'"cfose as possible to the sprlng/seep zone. In order 
to measure tfoi.ent.ire flow, each 4¢vice must be constructed deep enough in the channel to minimize the 
flow of water under or around it. Th~ downstream locations must be on the Nolichucky Shalei not the 
Maynardville Lime~~n~. DOE sha'tl iqstrument .each stream gaging station to record discharge (flow), 
temperature, conductlviti', ;md pH ~t iqtervals of at least every 30 minutes. 

-.:-. . . . 

DOE must engage a Qualified Hydr:ologic Professional in accordance with TDEC 0400-40-17 to walk 
the site area, including the buffet tone, during the wet season and identify locations of springs and 
seeps. For any spring or seep where it is practical, DOE must measure flow, temperature, conductivity, 
and pH. 

DOE must evaluate NT- I 0, 0-1 OW, and NT-11 at intervals of 50 feet or less within the disposal site 
including buffer zone by describing stream sections, including any observed springs or seeps, and 
measuring temperature, conductivity, and pH, This evaluation should be perfonned twice during the ~et 

2 DOE must identify the Nolichucky-Maynardville contact based on field observations that do not rely on regional geologic 
maps. It is particularly importanl to identify locations where the contact underlies any portion of the site, including locations 
where the contact crosses streams that flow through the site/buffer. 

----------------- Page4 



season and twice during the dry season. Dry season evaluation may be performed during the fall of2017 
to prevent extending the schedule. 

This SOW assumes that neither the disposal area nor the associated buffer zone overlies the 
Maynardville Limestone or the Maynardville-Nolichucky contact, If any portion of the disposal area or 
buffer zone overlies the Maynardville Limestone or its contact with the Nolichucky shale, additional site 
characterization will be required to demonstrate compliance with additional ARARs complicated by 
groundwater movement in a karst environment. · 

DOE shall perfonn the3 field work consistent with EPA guidance, including the Uniform Policy for 
Quality Assurance Project Plans (Office of Solid Waste and Emergency Response [OSWER) Directive 
9272.0-17, dated June 7, 2005). 

DATA EVALUATION 

Site-specific data must be integrated into modeling used to support ARAR waiver requests, develop 
waste acceptance criteria, and assess long-term protectiveness of human health and the environment-a 
CERCLA threshold criterion. For example, the determ!nation of protectiveness and waste acceptance 
criteria development would incorporate site-specific data in the evaluation of I) future risks to the public 
and downstream water resources and users~ including fls~ng and people consuming fish and 2) the 
cumulative dose, risk, and toxicity (non•carcinogenic effects) impacts of the proposed EMDF (including 
all underdrains or drainage features) with existjng/(uture sourc~ ~f contamination in Bear Creek Valley. 

. If DOE collects any additional ~haracterization Qr design inf~rmatio1;1 b~yond the minimum effort 
identified in this SOW, DOB must also include those data in the evaluation. . .. '\ ... .·. 

The SEC agreed that DO& will perform i!todeling· for ~BCV Site 7c and that TDEC will independently 
verify that CERCLA requirepients are m~t. Such ind~~~ndent verification will be completed for any 
modeling cond~cted. by.DOE wpic,b is US.!'4 tQ .qtake Et,d.QF decisions pursuant to CERCLA. EPA and 
TDEC enco~g~_:OOE_ io s~hedule tti-pariy cotasJdtaticiqs:as needed to resolve questions and data gaps 
that may arise.during data·e.valt.iatioh ~d.modeiing._··. - --

-. ·.. ·. . . 

REPORTIN~ 

DOE shall prepare an~l:sµbmit a repprt of findings to EPA and TDEC following the wet season. This 
information will be used_;fo demon~b.te in the RI/FS that CBCV Site 7c is a viable location for the 
EMDF disposal facility (Le,, ·iq~i·CBCV Site 7c meets ARARs or there is reasonable expectation for 
waivers for ARARs that the·slt(f(i~es not meet). The report of findings shall identify any ARAR(s) that 
site characterization indicates would not be met and provide justification for any needed waiver(s). 

Upon approval by EPA and TDEC, the report of findings, resolving any EPA and TDEC comments, will 
be appended to the D5 RI/FS along with the amended ARARs table and any demonstration or process 
needed to support ARAR waiver requests. Upon regulatory approval of the amended DS RI/FS, DOE, 
EPA, and TDEC will collectively present the public with a Proposed Plan that includes, and is not 
limited to: 1) wet season site conditions, 2) site-specific groundwater elevation/fluctuation information 
including comparison with other areas to estimate historical high water table, 3) justification for ARAR 
waivers, 4) site-specific data to infonn waste acceptance criteria modeling, and 5) the process and 
schedule for developing waste acceptance criteria and compliance processes including additional public 
participation on what is proposed to be disposed. 
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Following submittal of the report of findings and approval of the amended RI/PS report, EPA and TDEC 
expect that DOE will continue collecting groundwater data continuously throughout all seasons and that 
DOE will include data collected over at least one year in the remedial design report. The additional data 
will establish a lol).ger-term trend of groundw11ter elevation fluctuation and better define the required 
position of the geologic buffer. It may also be used to refine the model(s) used to develop protective 
waste acceptance criteria. Site-specific remedial design characterization (not addressed by this 
document) can then proceed following approval of the Record of Decision. 

SCHEDULE 

DOE shall provide p Field Sampling Plan consistent with this Statement of Work for EPA and TDEC 
review and shall resolve EPA and TDEC comments. The Field Sampling Plan shall include a schedule 
of activities necessary to collect groundwater data ·during the January-April portion of the FY2018 wet 
season and anticipated dates for the delivery of the report of findings to EPA and TDEC for regulatory 
review. As stated above, upon approval by EPA and TDEC, the report of findings, resolving any EPA 
and TDEC comments, will be appended to the D5 RI/FS along with the amended ARARs table and any 
demonstration or process needed to support ARAR waiver requests. Upon regulatory approval of the 
appended 05 Rl/FS, DOE will submit a draft Proposed Plan to EPA/fDEC and the DOE, EPA, and 
TDEC will collectively present the public with a Proposed Pla,n • 

... · .. , ... ·. 
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ATTACHMENT B: Dispute Resolution Agreement 
(December 7, 2017) 



Qis,2ute R~soJution Agreement 

This Fonnal Djspute Resolution Agieomeot meniorializes the Fed~ .FacUlty Agreement (FFA) 
parties' agreement regar<ling ~Remedial lnve81igdJlon!Feasibllil)> $/Udy (RIIFS)/or · 
Comprehs.nstve En,lronmenlal Re8]10nse.. Compensation. and Liobllil)' Act (CERCLA.) Waste 
Disposal/or Oak RicJa.e R~ervaJ.lo/f Wcute Disposal Oak Ridg_e, Tennqssee (DOF/O/VOJ·25~$). 
Tb.e US Department ofBnergy initiated a formal FFA dispute with the objective of moving the 
CERCLA process forward. The Senior- Executive Committee has agreed to resolve this dispute 
as stated below. 

Issues Diteussed: 

The US Department of Energy (DOE), Ole US. EnvironmentJll Protection Agency (EPA). and the 
State of Tennessee's Department of Envfronment and Conservation (1DBC) dispute dlscu.ssioos 
eventually foeused on: 

• Site Chanlcterization 
• Applicable or Relevant and Appropriate Requirements (AR.Alb) and To Be Considm:d 

(TBCs). 
• Modellpg used to develop preliminary Waste Acceptance Criteria (WAC). 

Resoiution: 

The Parties. agree that: 

1. Subject to the terms and conditions of this agreement, the Parties agree to give their best 
efforts to work.jointly to issue a Proposed Plan within apprax.imately 60 days of exe<:Uti1J$ 
this agreeinent. 

2. The Proposed Plan will identify Central Bear Cteek Valley (Site 7C) as the preferred location 
for onsite disposal of CBRCLA mixed low l~l waste on the Oak Ridge Reservation. 

3. Tito Prppo9'd Plan will includ~ a TDBC/EP A approved Fi~ld Samplb;lg Plan (FSP) as an 
appendix. The FSP sbaH reflect mutual agreement of the parties to lmplement data collection 
identified in the 1'Statement of Work" provided by BPA and IDBC for Site 7C. The results 
aod analysis of the field investigati9n in acoordari£e with the FSP shall be inclu~ed in the 
administrative record and the Proposed Plpn pubUc comment period shall be provided 
therea,tler. this field investigation, and BPA/I'DBC's review of the results thereof, shall be. 
conducted prior to execution of the Record of Decision {ROD) and shall be used in selecting 
the~edy. 

4. Per DOB Order 435. l, 006 will issue a preliminary Disposal Authorization Statement for 
onsite dispt1sal of CERCLA mixed low Jovel waste on the oak Ridge Reservation prior to 
sijDiDg the ROD. DOE issued a. letter to EPA and TDBC dated ·Ju.ly 7, 20J 6 conc~ing 
"Response to ActiQfl from Environmental Program Council Meeting on May 241 2016, 
Regarding Compliance with i,.s. De~ent of Energy Order 43S. i for a N~w Onsite 
DJspQsal FncHity.11 That 1e«er stands and is inoorporated.by reference into this dispute 
res'olution agreement. 

l 



Dispute Resolution Agre~ment 

5. DOE shall provide fW,.lding to TDEC for FFA related oversight activities such as 
independent verification of modeling through a $250,000 grant. 

6. The attached RI/FS Appendix G preliminarily reflects the ARARs and TBCs. The ROD will 
detcnn.ine the fmal version of Appendix G (and waivers with justification, if necessary) 

. consideriilg new hlfonnation gathered aft.er the Proposed Plan and aJI public comment 
received. Appendix G does not cun-ently reflect agreement regarding DOE Order and 
Manual TBCs as citations1 however the parties will resolve thfa issue prior to signature of the 

.ROD 

. m A. MullisJJ 
Manager 
Oak Ridge Office of Environmental Management 

Onis 0 'frey" · enn., m 
Regional minislrator 

~ 
•. e:!!--: 

U.S. Environmental.Protection Agency, Regio~ 4 

Comm1ss1oner 
Tennessee Department of Environment and Conservation 
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