
STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

NASHVILLE, TENNESSEE 37243-0435 

DAVID W. SALYERS, P.E. 
COMMISSIONER 

April 18, 2019 

The Honorable Andrew R. Wheeler 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 

BILL LEE 
GOVERNOR 

Re: State of Tennessee perspective on letter from John A. Mullis to Andrew R. Wheeler dated 
April 5, 2019, Appeal of U.S. Environmental Protection Agency's Region IV position regarding water 
discharge limits for radionuclides 

Dear Administrator Wheeler: 

With respect to the referenced letter (Enclosure 1) from the U.S. Department of Energy (DOE) dated 
April 5, 2019, the Tennessee Department of Environment and Conservation (TDEC) reiterates support 
for the U.S. Environmental Protection Agency Region 4 (EPA R4) position detailed in our letter sent to 
EPA R4 also dated April 5, 2019 (Enclosure 2). TDEC would also like to re-affirm its support in light of 
issues introduced by the DOE in Enclosure 1. 

As stated previously, TDEC recognizes EPA's Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) authority over radionuclides for CERCLA clean-up actions at the Oak Ridge 
Reservation Superfund Site. TDEC concurs with EPA R4 that cleanup levels outside the CERCLA risk 
range do not comply with the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP, 40 CFR § 300.430). TDEC also agrees with EPA R4 that CERCLA § 121, 42 USC §9621 grants EPA 
the authority to set discharge limits based on ARARs. CERCLA § 120(a)(2), 42 USC §9620, also obligates 
all other federal agencies to follow EPA regulations, policies, and guidance for implementing CERCLA 
cleanup and not to implement any agency policy inconsistent to EPA's positions. Per the NCP, CERCLA 
cleanup is based on risk reduction, and DOE's proposal does not ensure compliance with this 
fundamental requirement of the NCP based on consideration of all pathways of exposure. 

Wastewater discharges can only be protective if all sources and pathways of contamination are 
considered. TDEC has classified the stream to allow recreational use by rule in the Official Compilation 
of the Rules and Regulations of the State of Tennessee, 0400-40-03-.09, and described numeric and 
narrative ambient water quality criteria (AWQC) for recreational use by rule 0400-40-03-.03(4)(g). 
These use classifications should be considered in the basis for protectiveness of wastewater 
discharges. Recreational is the most stringent use classification, given the fact that some 
contaminants of concern are bio-accumulative and the public has access in the lower reach of the 
creek. This area is clearly off of federal property where there is evidence of larger fish and more 
potential for fishing. 
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It is technologically and economically feasible to treat landfill wastewater using available off-the-shelf 
technology. Effectiveness of treatment has been demonstrated for radionuclides by an ionic resin 
exchange system at East Tennessee Technology Park. Tennessee is being asked to accept discharges 
of radioactive, toxic, and hazardous constituents to a watershed that is already severely impaired by 
DOE legacy waste. The current and proposed landfills are CERCLA remedial actions. Therefore, their 
wastewater effluent limits must protect human health and the environment by complying with NCP 
requirements. 

Please direct any questions or comments regarding this letter to Colby Morgan at (865) 220-6576. 

Enclosures 

cc: Mary Walker, EPA 
Connie Jones, EPA 
John Mullis, DOE 
Pat Halsey, DOE 
Amy Fitzgerald, ORRCA 
Ron Woody, ORRCA 
Amanda Daugherty, ORRCA 
Shelley Kimel, SSAB 
Chris Thompson, DoR 
Colby Morgan, DoR-OR 



Department of Energy 

Oak Ridge Office of Environmental Management 
P.O. Box 2001 

The Honorable Andrew R. Wheeler 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 

Dear Administrator Wheeler: 

Oak Ridge, Tennessee 37831 

April 5, 2019 

APPEAL OF U.S. ENVIRONMENTAL PROTECTION AGENCY'S REGION IV POSITION REGARDING WATER 
DISCHARGE LIMITS FOR RADIONUCLIDES 

Reference: Letter from Mary S. Walker to John A. Mullis II and David W. Salyers, dated March 21, 2019 

The purpose of this letter is to elevate a dispute between the U.S. Department of Energy (DOE) and the 
U.S. Environmental Protection Agency's (EPA) Region IV for your resolution. As you may be aware, EPA 
Region IV Acting Regional Administrator Mary Walker issued a written position on March 21, 2019, 
regarding the setting of protective and legally sufficient effluent limits for certain radioactive materials. 
DOE disagrees with the position of Region IV. Consistent with Federal Facility Agreement protocol, DOE 
requests an opportunity to discuss these issues with you prior to resolving the dispute. 

DOE does not challenge EPA's Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) statutory authortty to make final, protective remedy selections for the Oak Ridge Reservation. 
Fundamentally, the Region IV position challenges the protectiveness of Atomic Energy Act (AEA) 
authorized discharge limits employed by DOE, the Nuclear Regulatory Commission (NRC), and the vast 
majority of national and international bodies who manage radiological protection. To be clear, DOE 
stands by AEA-authorized discharge limits as protective of human health and the environment. In fact, 
EPA and NRC already have an agreement that directly speaks to the safety and protectiveness of NRC's 
similarly established AEA-authorized discharge limits. Region IV is now promoting use of radionuclide 
discharge limits at DOE sites that are much more stringent than limits in place for long-standing 
radiological protection programs at governmental and commercial nuclear facilities across the nation 
(see enclosure). 

DOE also sees the Region IV position as problematic for the consistent application of the Clean Water 
Act (CWA) with respect to AEA-authorized discharge limits. As you may know, CWA regulations 
(promulgated by EPA) "except" AEA-regulated radionuclide materials from the definition of 
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pollutant; the CWA regulations by nature d~fer to AEA-authorized limits. If upheld, the Region IV 
position would result in disparate CWA implementation, by requiring CERCLA cleanup sites be held to 
much more stringent standards than other facilities regulated under AEA authority . 

While recognizing EPA's ultimate authority to determine a remedy's protectiveness, DOE requests that 
your written resolution of this matter acknowledge the protectiveness of DO E's AEA-material discharge 
criteria. In DOE's view, consistency and uniformity in radiological materia l discharge regulation is 
paramount in building and keeping public trust in the safety and protectiveness of CERCLA cleanup 
activities on DOE facilities. Our agencies should work toget her, relying on these protective limits, to 
avoid extensive and unnecessary cleanup requi rements that do not yield a measurable benefit in public 
safety. In light of the potential unintended consequences of questioning the safety and protectiveness 
of current practices, and further fostering public confusion about our mutual commitment to public 
safety, I would ask you to strongly consider resolving this appeal in favor of DOE's position. 

The Oak Ridge Reservation Federal Facility Agreement between our Agencies only leaves a short window 
of time to meet and seek resolution on this matter. DOE requests that, prior to resolving this dispute, 
you meet with the Secretary of Energy or his designee to discuss these issues under dispute. DOE is 
preparing additional materials to support this discussion, and will provide these to EPA in advance of the 
meeting. 

Enclosure 

cc w/enclosllre: 
Mary S. Walker, EPA Region IV, Atlanta 
David W. Salyers, TDEC, Nashville 
Dan R. Brouillette, S-2, FORS 
Paul M. Dabbar, S-4, FORS 
Theodore J. Garrish, GC-1, FORS 
Anne Marie White, EM-1, FORS 

Manager 



Comparison of EPA Proposed Discharge Limits 

with DOE, Tennessee Department of Environment and Conservation (TDEC), 

and Nuclear Regulatory Commission (NRC) Effluent Concentration Values 

TDEC Division of 
DOE Std-1196 

Radiological 
NRC Annual Limits Derived 

EPA Proposed 
Health 

on Intake Effluent Concentration 
Table II, Water 

Daily Maximum 
Effluent 

Concentrations Standards from 

ISOTOPE Effluent Value 
Concentrations 

based on Ingested Water 
(a) 

based on 
50 mrem/yr dose based on 

50 mrem/yr dose 
(c) 100 mrem/yr dose 

(b) 
(d) 

All in units of pCI/L 
lodine-129 0.196 200 200 330 

Strontium-90 1.127 500 500 1,100 

Technetium-99 22.23 60,000 60,000 44,000 

Hydrogen-3 12,354 1,000,000 1,000,000 1,900,000 

Uranium-233 19.12 300 300 660 

Uranium-234 19.4 300 300 680 

Uranium-235 1.757 300 300 720 

Uranium-236 1.757 300 300 720 

Uranium-238 1.484 300 300 750 

(a) Provided by EPA from Trey Glenn (Regional Administrator) to Jay Mullis, based on the most stringent 

of either the Water Qual ity Standard (i .e., ambient water quality criteria based effluent limit) or the 

estimated technology based effluent limit. 

(b) TDEC 0400-20-05-.161 STANDARDS FOR PROTECTION AGAINST RADIATION, Schedules. 

(c) 10 CFR Part 20 - STANDARDS FOR PROTECTION AGAINST RADIATION, Appendix B: Annual Limits on 

Intake and Derived Air Concentrations of Radionuclides for Occupational Exposure; Effluent 

Concentrations; Concentrations for Release to Sewerage. 

(d) DOE Standard-1196-2011, April 2011 . DOE STANDARD DERIVED CONCENTRATION TECHNICAL 

STANDARD. 



STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT ANO CONSERVATION 

NASHVILLE. TENNESSEE 37243-0435 

DAVID W. SALYERS, P.E. 
COMMISSIONER 

April 5, 2019 

Mr.John A. MulHs, Manager 
Oak Ridge Office of Environmental Management 
U.S. Department of Energy 
Post Office Box 2001 
Oak Ridge, Tennessee 37831-8540 

Ms. Mary S. Walker 
Acting Regional Administrator, Region 4 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street 
Atlanta, Georgia 30303-8960 

BILL LEE 
GOVERNOR 

Re: State of Tennessee Position In the Formal Dispute Initiated by the U.S. Environmental 
Protection Agency on August 24, 2018, on the Focused Feasibility Study for Water Management 
for the Disposal of CERCt.A Waste on the Oak Ridge Reservation, Oak Ridge, Tennessee 
(OOE/OR/01-2664&02) 

Dear Mr. Mullis and Ms. Walker: 

The Tennessee Department of Environment and Conservation (TDEQ supports the position 
established by the U.S. Environmental Protect ion Agency (EPA) Region 4 in the ongoing dispute on 
the Focused Feasibility Study [FFSJ for Water Management for the Disposal of CERCLA Waste on the Oak 
Ridge Reservation, Oak Ridge, Tennessee (DOE/OR/01-2664&D2). The Region 4 position is documented 
in a letter dated March 21, 2019 from Mary Walker, Acting Regional Administrator. The dispute 
concerns the establishment of protective limits for landfill wastewater that the U.S. Department of 
Energy (DOE) discharges from the Environmental Management Waste Management Facility 
(EMWMF) and Intends t o discharge from the proposed Environmental Management Disposal Faci llty 
(EMDF). 

Pursuant to the Federal Facility Agreement (FFA) for the Oak Ridge Reservation (ORR), TDEC invoked 
the enclosed informal dispute on the FFS on March 31 , 2016, followed by EPA Region 4 on April 1, 
2016. After failure of effo1ts by the project team and Dispute Resolution Committee (DRQ to resolve 
the dispute, EPA Region 4 formally elevated the dispute to the Senior Executive Committee (SEC) for 
resolution on August 24, 2018. The SEC efforts to resolve the dispute were also unsuccessful. The 
EPA Region 4 letter dated March 21, 2019 asserts that the Comprehensive Environmental Response, 
Compensation. and Liabil ity Act (CERCLA), t he National Contingency Plan (NCP), and the FFA provide 
EPA with the authority to make the final decision necessary to resolve the dispute. DOE or TDEC may 
issue a written notice elevating the dispute to the Administrator of EPA for resolution within 21 days 
of the March 21, 2019 letter. 
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TDEC supports the position established by EPA Region 4 because it is consistent with one of the 
State of Tennessee's key concerns documented in the Proposed Plan for the Disposal of Oak Ridge 
Reservation Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste, Oak 
Ridge, Tennessee (D0EIOR/01-2695&D2/R1). As stated in the Proposed Plan, discharge limits for 
disposal of landfi ll wastewater should be consistent with CERCLA and established in the Record of 
Decision (ROD) for the EMDF, a proposed mixed-waste landfill. 

This dispute should be resolved before a ROD authorizes onsite disposal. It is Important for a future 
onsite disposal facility in Oak Ridge to comply with the Tennessee Water Quality Control Act and 
State regulations as well as protect downstream surface water users who eat fish sourced from 
these waters. Specifkally, the State supports EPA Region 4's position chat DOE must revise the 0 2 
FFS to include additional protective requirements. The ROD must include protective discharge limits 
for landfill wastewater that are consistent with the requirements in the EPA position letter. Once this 
issue and the State's other key concerns are resolved, TDEC may request that DOE host another 
public meeting to provide the local community with an opportunity to have informed input into the 
decision, as required by CERCLA. 

Finally, the DOE must establish protective discharge limits consistent with these requirements In the 
ROD for the existing mixed-waste landfill, the EMWMF. After EPA and TDEC approval of the FFS, DOE 
will need to revise this Record of Decision consistent with the resolution of the FFS dispute and the 
NCP. DOE submitted an ESD (DOE/OR/01-2322&D1) on August 29, 2017. That submittal was 
premature given that neither EPA nor TDEC had approved the FFS. As shown in the enclosed letter 
dated October 25, 2017, TDEC did not approve the ESD, pending resolution of the issues associated 
with the disputed FFS. 

Please direct any questions or comments regarding this letter to Randy Young at (865) 220~6584. 

( ' incer~ y. " 

. I~ 
•. ../4h \..,.p J 

1

Cle¢W. Salyel"S·, P,!_E..__./ 
Commissioner 

Enclosures 

cc: Andrew R. Wheeler, EPA 
Connie Jones, EPA 
Pat Halsey, DOE 
Amy Fitzgerald, ORRCA 
Shelley Kimel. SSAB 
Ron Woody, ORRCA 
Amanda Daugherty, ORRCA 
Chris Thompson, DoR 
Colby Morgan, DoR-OR 
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STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

DIVISION OF REMEDIATION· DOE OVERSIGHT OFFICE 

March 31, 2016 

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

Dear Mr.Japp 

761 EMORY VALLEY ROAD 
OAK RIDGE, TN 37630 

· RE: Focused Feaslblllty Study [FFSJ for Water Management for the Disposal of CERCLA 
Waste on the Oak Ridge Reservation, Oak Ridge, Tennessee (DOE/OR/01-2664&02) 

The Tennessee Department of Environment and Conservation (TDEC), Division of Remediation 
has reviewed the above referenced document pursuant to the Federal Facility Agreement (FFA) 
for the Oak Ridge Reservation. Based on that review, the state cannot approve the FFS at this 
time and places this document in Informal dispute. TDEC has the following comments on the 
submittal. 

1, The FFS does not convincingly demonstrate that alternative 2, as described, will meet the 
CERCLA threshold criteria. On page 33 In the description of alternative 2, the document states: 
"Landfill wastewater Initially Is discharged to Bear Creek In accordance with .current discharge limits 
(Table 6) and points of compliance. Subsequently, landfl/1 wastewater Is treated at LWTS, located at 
the proposed, adjacent EMDF site prior to discharge to Bear Creek In accordance with revised 
discharge limits (Table 6). n 

As Illustrated In Figure 5 (page 8) and the data presented In the FFS, contact water 
drains/emerges from solid/hazardous waste and contains contaminants derived from that 
waste. Consequently, contact water meets the state and federal definitions of leachate cited In 
the TDEC General Comment 3 and In the FFS at the top of page 8. That Is: "TDEC 04C0-11-01 
defines leachate as "a //quid that has passed through or emerged from solid woste and contains 
soluble, suspended, or miscible materials removed from such waste." RCRA (40 CFR 260.1 OJ defines 
leachate as "any liquid, Including any suspended components In the I/quid that has percolated 
through or drained from hazardous waste." Currently, contact water/leachate Is released to drain 
through an unlined ditch to mix with clean stormwater In the sediment basin, prior to 
radioactive contaminants being assessed for compliance with the limits In Table 6. The 
Department of Energy (DOE) has proposed to do · the same with leachate collected by the 
leachate collection system. The practice allows contact water/leachate to be released to the 
environment and diluted with clean stormwater prior to the compliance evaluation. 

RECEIVED APR O 7 2016 
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TDEC does not agree to the continued use of the outfall from the sediment basin as point of 
compliance for radiological contaminants in contact water/leachate and has found no formal 
approval of the current point of compliance In a primary CERCLA or FFA document. The current 
point of compliance allows mixing of point source wastewater contaminated with radiological 
constituents with non-point source uncontaminated stormwater runoff prior to meeting the 
limits for discharge. 

Dilution of point source wastewaters with uncontaminated runoff is inconsistent with TDEC 
permitting practice. The current policy of dilution and discharge without treatment may also 
conflict with the TDEC prohibition on permitting the discharge of radioactive wastewater In 
Tennessee Rule 0400-40-05-.04, paragraph (1 ), subparagraph (b). Compliance limits established 
post-dilution with non-point source runoff complicate verification, and create a potential for 
conflicts in operational priorities. The practice of batch discharge during storms enables the 
release of more contaminated wastewater, but discourages releases between storms that 
might maximize the use of water storage capabilities. 

2. Ttie document fails to establish whether the proposed limits for managed discharge in Table 
6 (page 35), or the proposed future discharge limits for radiological contaminants at an on-sit~ 
wastewater treatment plant, will be protective of human health and the environment. The 
proposed discharge limits for treated wastewater in Table 6 should meet the Tennessee 
numeric water quality criteria, as well as narrative criteria and the Anti-degradation Statement, 
Identified in Appendix D of the document as applicable requirements. However, the limits for 
managed discharge may not be sufficiently stringent to comply with the requirements of the 
Anti-degradation Statement. should a measurable additional loading of mercury, cadmium, or 
PCBs in wastewater result from changes in landfill operations. 

The assumption of unchanging chemical characteristics in the Environmental Management 
Waste Management Facility (EMWMF). wastewater was made for the purposes of this document, 
but should mercury concentrations in landfill wastewater rise, or if the quantity of landfill 
wastewater discharged to Bear Creek increase, treatment, either onsite or offsite must be 
provided to remain In compliance with anti-degradation requirements. For comparison 
purposes, the current loading should be computed using the actual average values of the 
contaminant concentrations in the wastewater discharge to date, not the current batch 
discharge limits for the ponds, as In Table K-5 (page K-9) of the document. 

3. TDEC generally agrees with the sampling approach that is described briefly in Appendix L of 
the document. This approach results In a significant reduction in the number of analytes used 
to determine compliance of landfill wastewater discharged to Bear Creek through either 
managed discharge or treatment. TDEC also supports the use of process knowledge, use of 
general water quality parameters as Indicators, and use of periodic sampling of more mobile 
compounds and isotopes to add new key contaminants of concern (COCs) to the list. However, 
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TDEC will need to evaluate In more detail all potential risks to human health and the 
environment before concurring with the list given In Table L.1, or with the specific methodology 
for adding new COCs. These Issues should be resolved and details added to this Appendix 
rather than deferring almost all the specifics to the sampling and analysis plan. 

4. TDEC has conducted a preliminary assessment of risks Incurred through a fish ingestion 
pathway by a recreational user In the reach of Bear Creek Including Bear Creek Kilometer (BCK) 
9.2. Based on dilution with a stream discharge corresponding to the 30QS at BCK 9.2 as 
calculated with USGS regression equations or from data and default values for the exposure 
scenario and bioaccumulatlon factors for radionuclides, more restrictive limits on at least some 
of the seven radioactive Isotopes evaluated by DOE in this FFS may be necessary to ensure 
protection of human health and the environment. TDEC considered additional radionuclides 
present in landfill wastewater in our analysis, including carbon-14, chlorine-36, and radium 
isotopes. Computed risks suggest that more restrictive limits than those proposed in this FFS 
may be appropriate for a number of these additional isotopes. A more thorough description of 
TDEC's analysis of discharge limits that might be Imposed by risk due to fish ingestion, including 
permissible loading of radionuclide releases to Bear Creek, is given below. 

1) Appendix K derives "Revised Discharge Limits for Landfill Wastewater." We agree that 
discharge limits are needed for radiological constituents and that promulgated 
Tennessee Water Quality Criteria are Applicable or Relative and Appropriate 
Requirements for the EMWMF/EMDF water treatment system, including, and not limited 
to, recreational use criteria. 

2) Figure K-1 (page K-4) indicates that the land use downstream of BCK 9.2 is classified over 
the short term for recreational use and long term for unrestricted use. Recreational use 
includes the capture and subsequent consumption of fish and shellfish. Page 4-47 of the 
2015 Remediation Effectiveness Report (RER) states that "the lower stretches of Bear Creek 
are often Impounded due to beaver dams which create the deeper pools suitable for rack 
bass habitat. .. " The RER also states that "the upper stretches of Bear Creek are less suitable 
for rock bass, and the sunfish species most often encountered In the stretch of Bear Creek 
between BCK 4.6 and BCK 9.9 is the redbreast sunfish ... " TDEC is preparing to post Bear 
Creek for fish consumption due to levels of mercury and PCBs in fish. Appendix K, Page 
K-16 speculates that it is plausible that fish caught at alternate locations may be 
consumed. With sunfish in upstream Bear Creek areas and rock bass in downstream 
Bear Creek areas, it Is also plausible that fish from upper and lower Bear Creek are all 
that would be consumed. TDEC's analysis utllized default assumptions for resident fish 
consumption from EPA's Preliminary Remedial Goals for Radionuclldes (PRG) website 
and values from the "Resident Fish Table." 
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3) TDEC's analysis of recreational use and fish consumption utilizes bloaccumulatlon 
factors (BAF) available from Argonne National Laboratory's RESRAD Offsite 
documentation. These bloaccumulatlon factors do not always agree with BAFs given In 
Table K-11. For example, Table K-11 lists the BAF for strontlum-90 of 2.9 Ukg and 
uranlum-238 of 0.96 Ukg. RESRAD Offslte documentation lists BAFs for strontium 
Isotopes of 60 Ukg and uranium isotopes of 1 O Ukg. These differences In BAFs will 
result In at least an order of magnitude difference In discharge criteria. The source for 
BAFs used In Appendix K is not clear. 

4) TDEC rule 0400-40-03-.03(4) specifies that when determining levels appropriate for 
recreational use, a "10-5 risk level is used for all carcinogenic pollutants." 

5) Table K.12 titled "Total recreational risk-based discharge limits" contains 7 radioisotopes 
plus uranium as a soluble salt. Table H-13 for the "Remedial lnvestigation/Feaslbi//ty Study 
for Comprehensive Environmental Response, Compensation, and liabll/ty Act; Oak Ridge 
Reservation Waste Disposal; Oak Ridge, Tennessee" (Waste Disposal RI/FS) dated 3/11/2016 
includes about 62 radionuclides in the waste stream. Bioaccumulatlon factors are 
available for all but one or two of these radlonuclldes. Waste Disposal RI/FS, Appendix H, 
Attachment A. Table 2-2 also includes a number of additional radionuclides that were 
considered and not modeled for the Waste Disposal RI/FS. Discharge limits based on 
capture and subsequent consumption of fish (reactional use) should be derived for all 
constituents in the proposed waste stream that bioaccumulate or bioconcentrate in the 
fish and that may pose greater than a 10-6 excess cancer risk. 

6) Po-21 O Is in the U-238 decay chain and previous RES RAD modeling indicated Po-210, if 
present, may pose a threat from fish consumption at extremely low levels. A discharge 
level for Po-21 O should be developed. 

7) For determining allowable releases of radlonuclldes to Bear Creek for recreational use, 
Tennessee Rule 0400-40-03-.05(4) requires that the basis of stream flows is equal to or 
exceeding the 30 day minimum 5 yea·r recurrence Interval. BCK 9.2 Is located near the 
location where land use is designated as recreational and is in the reach the 2015 RER 
documents fish. Using USGS stream stats and USGS site 03538270 (BCK 4.55) scaled for 
watershed size (watershed at BCK 9.2 is 0.38 the size of the watershed at BCK 4.55), a 30 
day five year flow on the order of 238 to 272 liters per minute is estimated. Minimum 30 
day flow measured by DOE at BCK 9.2 in the past 10 years was 311 liters per minute in 
October 2007. 
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8) Radionuclides are already present in Bear Creek surface water. For example, the 
average concentration measured at BCK 9.2 October 2006 through September 2015 and 
presented in RER data for U-238 Is 17 (95% UCL of 17.5) pCi/L; U-235/236 is 0.77 (95% 
UCL of 0.8); and U-233/234 is 8 (95% UCL of 8.2) pCi/L. The mass of radionuclides 
already In the stream has to be taken into account when determining discharge criteria .. 

9) We have not identified radionuclide sampling and analysis at BCK 9.2 for many of the 
radionuclides that may be In the EMWMF/EMDF waste stream. If there are insufficient 
sampling and analysis of radiological constituents in Bear Creek surface water to 
determine concentrations present in Bear Creek water without the wastewater 
treatment plant discharge, a sampling and analysis plan should be performed to 
determine existing levels of radionuclldes In Bear Creek surface water. Untll this Is 
performed, the discharge concentration should be the concentration that causes a 10-5 
target risk. For example, until strontium-90 data is obtained for BCK 9.2, the Interim 
discharge limit for strontium-90 should be on the order of 5 pCl/llter. Once current 
conditions are determined, remaining capacity and resulting discharge limits may be 
calculated. 

10) The following table incorporates the above comments into table for a few radionuclides. 
This assumes a 30 day minimum 5 year recurrence Interval flow of 311 liters per minute 
and a discharge rate of 113 liters per minute (30 gpm). 
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Nuclide Ash BCF Ingestion 
COPC (pCl/kg) of Fish 

/(pCI/L) TR=lE·S 
RESRAD (pCi/kg) 
Offslte 

C-14 5.00E+04 1.00E+04 

Cl-:16 1.00E+03 4.60E+03 

Co-60 3.00E+o2 9.10E+02 
- . - -

Cs-135 2.00E+03 2.60E+03 

Cs-137 2.00E+03 5.40E+02 

H-3 1.00E+OO 3.10E+OS 

1-129 4.00E+Ol 1.00E+o2 

K-40 1.00E+03 6.00E+o2 

Ra-226 5.00E+Ol 4.00E+Ol 

Ra-228 S.OOE+Ol 1.40E+01 

Sr•90 6.00E+Ol 3.00E+o2 

Tc-99 2.00E+ol 5.10E+03 

Th-229 1.00E+02 7.00E+Ol 

Th-230 1.00E+02 1.70E+o2 

Th-232 1.00E+02 1.SOE+02 

U-233/234 1.00EtOl 2.10E+o2 

U-235/236 1.00E+Ol 2.20E+02 

U-238 1.00E+o1 2.40E+02 

Po210 1.00E+02 9.00E+oO 

pCI/L to BCK 
cause TR 9.2 
lE-Sfrom flow 

fish 
Ingestion 

0.2 311 

4.6 311 

3.0 311 

1.3 311 

0.3 311 

310000.0 311 

2.5 311 
0.6 311 

0.8 311 

0.3 311 

s.o 311 

255.0 311 

0.7 311 

1.7 311 

1.5 311 

21.0 
311 

22.0 
311 

24.0 
311 

0.1 311 

Average and Average BCK9.2 Remaining Assumlng30 
95%UCL pCl/mlnute pCl/mln capacity at gpm(113 

Concentration load/flux load to BCK9,2 In L/mln) 
(pCI/L) at BCK measured at cause pCl/m!n discharge 
9.2 (Oct 2010- BCK9.2 TR=lE·S rate, 

Sept 2015 • RER October discharge 
data) 2C06 llmlt In pCI/L 

through based on 
September downstream 

2015 fish 
consumption 

Not Analyzed 62.2 0.2 

Not Analyzed 1430.6 4.6 

Not Analyzed 943.4 3.0 - -
Not Analyzed 404.3 1.3 
Not Analyzed 84.0 0.3 

Not Analyzed 9.64E+07 3.lE+OS 

Not Analyzed 777.5 2.5 

Not Analyzed 186.6 0.6 

Not Analyzed 248.8 o.s 
Not Analyzed 87.1 0.3 

Not Analyzed 1555.0 5.0 

Not Analyzed 79305.0 255,0 

Not Analyzed 217.7 0.7 

Not Analyzed 528.7 1.7 

Not Analyzed 466.5 1.5 
8 

(95%UCL=8.2J 2488 6531.0 4,043 36 

0.77 
(95% UCL::0,8} 239.47 6842.0 6,603 58 

17 
(95%UCL=17.S) 5287 7464.0 2,177 19 

Not Analyzed 28.0 0.1 

Questions or comments concerning the contents of this letter should be directed to Howard 
~- -Crabtree at the above-address or by-phone at-(865)·220-6571. 

Sincerely 

~CJ/ 
Randy Young, FFA Manager 
Environmental Restoration Program 

XC Patricia Halsey, DOE 
Jeff Crane, EPA 
Brian Henry, DOE 



STATE OF TENNESSEE 
DEPARTM ENT OF ENVIRON MENT AND CONSERVATI ON 

Division o f Remediation - Oak Ridge 
761 Emory Valley Road 

Oak Ridge, Tennessee 37830 

October 25, 2017 

Mr. John Michael Japp 
Federal Facility Agreement Manager 
Oak Ridge Office of Environmental Management 
U.S. Department of Energy 
Post Office Box 2001 
Oak Ridge, Tennessee 37831 

Dear Mr. Japp 

Explanation of Significant Differences for the Record of Decision for the Disposal 
of Oak Ridge Reservation Comprehensive Environmental Response, 
Compensation, and Liabil ity Act of 1980 Waste, Oak Ridge, Tennessee (DOE/ OR/01 -
2322&D1) 

The Tennessee Department of Environment and Conservation (TDEC), Division of 
Remediation Oak Ridge Office (DoR-ORO), has reviewed the above referenced submittal 
pursuant to the Federal Facility Agreement (FFA) for the Oak Ridge Reservation (ORR). 
The subject document is not approved pending resolution of the issues associated with 
the Focused Feasibility Study (FFS) for Water Management for the Disposal of CERCLA Waste 
on the Oak Ridge Reservation. 

Background 
Over the history of the Environmental Management Waste Management Facility 
(EMWMF) operations, effective water management has been a challenge at the site. In 
2014, the FFA parties agreed to evaluate options for the management of leachate and 
contact water for CERCLA waste disposed on the ORR at both the EMWMF and the 
proposed Environmental Management Disposal Facility (EMDF). In July 2015, 
Department of Energy (DOE) submitted the initia l version of the Focused Feasibility Study 
(FFS) for Water Management for the Disposal of CERCLA Waste on the Oak Ridge Reservation 
(DOEIOR/01-2664&01). The tri-parties followed the FFA comment and comment response 
process with a D2 FFS being submitted to EPA and TDEC in February 2016. TDEC was not 
satisfied DOE had addressed comments regarding water management, 
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ARAR's, and discharge limits. Therefore, TDEC's comment letter on the 02 FFS (the latest 
letter by TDEC on the FFS dated March 31, 2016) placed the document in informal 
dispute. Issues concerning ARAR's and discharge limits are still unresolved. The FFS has 
not been finalized nor has an alternate path forward been established. 

Current Status 
In a letter dated July 14, 2017, DOE submitted an extension request on the subject ESD 
for water management to both EPA and TDEC. The request acknowledged the need "to 
resolve issues associated with radiological discharge limits and ARAR's" and further went on 
to describe the strategy of continuing communication of project status with the project 
team and schedule meetings to discuss the radiological discharge limits. Because of 
TDEC's position that adequate progress has not been made to resolve the issues 
associated with the FFS that were identified on both the 01 and 02 drafts of the FFS in 
FY16, TDEC denied DO E's extension request (letter dated July 31, 2017) by citing the 
failure of DOE's proposed strategy in reaching comment resolution. Instead, the TDEC 
letter stated that the extension request would be re-evaluated when "a more detailed 
project implementation strategy is developed" and a definitive schedule is incorporated 
into the extension request for reso lution of unresolved issues. In lieu of modifying the 
request for extension as suggested by TDEC, DOE submitted the 01 ESD to EPA and 
TDEC on August 31, 2017. Again, because the supporting FFS is a prerequisite for the 
subject ESD, progress must be made to fina lize the study. 

Related Issues 
On August 8, 2017, TDEC submitted to DOE an audit report to document findings and 
recommendations regarding DOE Waste Lot 301.4. TDEC's concerns again centered 
around potential discharges of landfill wastewater to Bear Creek. WL 301.4 conta ined 
material from the West End Mercury Area (WEMA) at Y-12 and was disposed at the 
EMWMF on September 29, 2016. 

The audit was initiated to determine whether DOE addressed mercury-bearing waste in 
accordance with restrictions stated in TDEC's letter dated June 13, 2016. Specifically, that 
letter restricted mercury-bearing waste disposal in the EMWMF until DOE provides 
assurance it wil l not discharge landfill wastewater to Bear Creek with a mercury 
concentration that exceeds the 51-nanograms-per-liter (ng/L) recreational ambient 
water quality criterion (AWQC) for organisms in TDEC Rule 0400-40-03-.03(4). 

After receiving TDEC's audit report, DOE's Oak Ridge Office of Environmental 
Management (OREM) questioned whether DOE had discharged wastewater from 
EMWMF with mercury concentrations above the 51-ng/L limit. TDEC evaluated data 
available in OREIS as a follow-up to DOE's inquiry but notes that 2017 data for EMWMF 
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contact water, leachate, underdrain, and the sediment pond are not available yet. 
Furthermore, much of the data in OREIS for 2014 and before is unusable to determine 
whether the discharge affected mercury concentrations in fish downstream due to 
detection limits. Detection limits for mercury for the sediment pond and underdrain 
were above 51 ng/L during 2015 and 2016. Even with the detection limit issues, 
discharges greater than 51 ng/L have been detected in contact water. Specifically, 
mercury concentrations exceeded the limit for 9.0% (7) of the 78 usable contact water 
results (including 2 filtered samples), as follows. 

DATE SAMPLE FILTERED RESULT 

(ng/L) 

12-16-2008 EMWCW1237 No 150J 
12-29-2008 EMWCW1257 No 69J 
01-08-2009 EMWCW1277 No 61J 
07-14-2014 EMWCW4886 YES 59.3 
08-13-2014 EMWCW4922 YES 72 
04-08-2015 EMWCW5162 No 134 
04-16-2015 EMWCW5173 No 60.9 

Partially due to the identification of issues in the FFS, the FFA parties are engaged in an 
ongoing effort to improve the Sampling and Analysis Plan (SAP) for the EMWMF 
detection monitoring program. It is TDEC's expectation that implementation of the 
revised SAP will produce data of sufficient quality, including adequate detection limits, 
to support meaningful evaluation of landfill wastewater discharges. As part of the 
landfill wastewater discharge evaluation, future annual Phased Construction Completion 
Reports (PCCRs) for EMWMF would evaluate wastewater discharge for compliance with 
all Bear Creek designated uses specified in TDEC ru le 0400-40-04-.09. Irrespective of 
whether the waste lot in question released mercury to Bear Creek, TDEC asserts the 
importance of having processes in place to prevent future releases of mercury to Bear 
Creek. 

Bear Creek and downstream surface water are classified for recreation (e.g. fishing and 
fish consumption) and other uses and impaired water quality in Bear Creek is not a new 
issue. Bear Creek continues to be included on TDEC's Division of Water Resources 2017 
proposed final year 2016 303(d) list due to mercury and other pollutants. Figure 4.14 of 
the 2015 Oak Ridge Department of Energy Remediation Effectiveness Report, shown 
below, graphically represents mercury concentrations in fish (Rockbass at BCK 3.3 and 
Redbreast at BCK 9.9) downstream of EMWMF in Bear Creek over time. HCK 20.6 is a 
background reach used for comparing mercury concentrations in Rockbass. 



Mr. John Michael Japp· 
Page 4 
October 25, 2017 

This graph indicates something changed aher 2009 causing an increase in 
concentrations of mercury in downstream Rockbass. The data show that four of eleven 
samples (36%) collected since 2009 are greater han or equal to the highest levels 
observed since 1990. This trend is disturbing in light of the fact that DOE proposes to 
construct another disposal facility in Bear Creek Valley that would potentially receive 
additional mercury bearing waste from demolition or facilities in the West End Mercury 
Area (WEMA) at Y-12. 

2012 101 

The FFS supporting the subject ESD. associated meetings, and several TDEC comment 
letters dealt with the topic of mercury pollution in Bear creek. Resolution of the informal 
dispute regarding the FFS for water management at EMWMF and the proposed EMDF' 
will result in modifications of the EMWMF Record of Decision (ROD) which should 
document the necessary processes for ensured protection or Bear Creek and more 
effect[ve management of landfill water. 
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Further, on March 22, 2016, DOE Oak Ridge Environmental Management provided 
answers to the Oak Ridge City Counci l and Mayor on waste disposal in Bear Creek Valley 
and options for additional waste disposal. During that question and answer period, 
Mayor Gooch asked if DOE intended to dispose of mercury in Bear Creek Valley. DOE 
responded that disposal of mercury would be done in accordance with land disposal 
restrictions (LDRs), and DOE will not dispose of mercury in a manner which allows the 
mercury to leach. The City wanted public input regarding how mercury waste is 
addressed, and DOE discussed the application of a CERCLA decision process with publ ic 
comment. 

To demonstrate the seriousness of the commitment made on March 22, 2016 to the City 
of Oak Ridge, DOE must provide assurance the landfill will not discharge landfill 
wastewater to Bear Creek with a mercury concentration that exceeds the 51-
nanograms-per-liter (ng/L). The commitment must show that DOE does not intend to 
build a treatment plant at OF 200 to reduce mercury pollution in East Fork Poplar Creek 
at Y-12 only to move material further down the valley and possibly release mercury to 
the surface waters of Bear Creek. 

Path Forward 
TDEC wil l not be issuing specific comments on the subject ESD at this time because of 
the unresolved issues of the disputed FFS that will likely result in changes to the ESD. 
Given that mercury has been and may be continuing to be discharged above allowable 
limits and mercury accumulation in fish from Bear Creek shows an increasing trend as 
opposed to decreasing, it is TDEC's position that DOE develop the following: 

1) A detailed schedule for resolution of issues associated with water 
management at the EMWMF and proposed EMDF; and 

2) Discharge limits for chemical and radiological contaminants that are 
consistent with CERCLA, DOE Orders and ARARs; and 

3) A plan to identify and correct discharges of mercury above allowable 
limits. 

The mercury discharge issue discussed above, along with other EMWMF water 
management issues previously identified by TDEC (e.g. valve closures, water levels, 
detection monitoring, etc.) are symptomatic as to the need of DOE to develop a 
comprehensive water management strategy for EMWMF and other proposed disposal 
and cleanup actions on the DOE ORR. TDEC encourages DOE to schedule meetings with 
the FFA parties to begin resolution of the issues associated with the incomplete FFS. 
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Questions or comments concerning the contents of this letter should be directed to 

Howard Crabtree at (865) 220-6571. 

Randy C. Young, 
FFA Manager 

xc Jon Richards, EPA 
Connie Jones, EPA 
Pat Halsey, DOE 
Amy Fitzgerald, ORCCA 
Pete Osborne, SSAB 
Ron Woody, ORRCA 
Traci Cofer, ORRCA 
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