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INTRODUCTION 

This proposed plan identifies the U.S. Department of 
Energy's (DOE's) preferred altemative for protecting human 
health and the environment from the effects of contaminated 
sediments within the Surface Impoundments Operable Unit 
(SIOU). SIOU is part of Waste Area Grouping (WAG) 1 of the 
Oak Ridge National Laboratory (ORNL) In Oak Ridge, 
Tennessee (Fig. 1 This operable unit is located in the 
south-central the main ORNL north of 
White Oak 
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SITE BACKGROUND 
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unlined 
impoundments separated by a berm. In the early 
1950s. the berm separating the two impoundments 
was removed. forming one impoundment that 
received wastewater 
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SUMMARY OF SITE RISKS 

The risk assessment presented in Chapter 3 
and Appendix C of the RifFS contains a detailed 
discussion of site rlS"S."·'·'" 

Ecological Risks 

Human Health Radiological Risks 

Radiation levels in the sediments at SIOU are 
extremely hazardous. Without the water cover on 
the impoundments providing shielding from 
radiation, an industrial worker on the bank of an 
impoundment would receive the maximum 
allowable annual occupational dose of 5 rem in 
approximately 100 hours from direct exposure to 
gamma radiation. In addition, if the sediments 
dried up and became airborne, inhalation of alpha
emitting radionuclides, including plutonium and 
americium, would greatly increase the risk of lung 
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mariiirlo rlldilltion areas, workers, training 
or escorting visitors, monitoring radiation levels at 
the impoundments,' to each 
emllloYlge and 

future off-site residents also have 
unacceptable risks from radioactive contaminants 
should institutional controls be lost. For these 

present 
years or more. 

Human Health Chemical Risks 

JT0D409601 2MC/CJE 6 

Based on the results of modeling contaminant 

SUMMARY OF ALTERNATIVES 

Alternatives were developed in Chapters 4 and 
5 and Appendix D of the RifFS to achieve the 
following remedial action objectives: 

prevent direct exposure to, direct contact with, 
and inhalation or ingestion of contaminated 
sediments by humans and animals; 
prevent movement of contaminants to 

mdwater and surface water; 

bia,accUillulationofcontaminants in 
ecological receptors. 

a erna ves were screen 
effectiveness, implementability, and cost. to 
develop a shorter list of alternatives for detailed 
analysis. The final alternatives retained for detailed 
development and analysis in the FS include: 

Alternative 1-no action 
Alternative 2-multilayer cap and institutional 
controls 
Alternative 3-consolidation cell with simple 
dewatering 
Alternative 4-consolidation cell with ex situ 
treatment 

~&I!lilm~tN'~PfRifFSI(;)QriQnS6II/j~tioni.ri~ll· 
Alternative 6-removal, treatment, and 
disposal 

June 18, 1997 



as eaittlquak:es, "uc,,'~, 
tornados are considered in the design for all 
alternatives except the no action alternative. 

as radiaticln st,ieldlino. 
double contained piping, and remotely operated 
equipment) and operational controls (such as 
establishing contamination zones, providing high 
levels of personal protective equipment, restricting 
access to only qualified and necessary personnel, 
monitoring exposures, and monitoring and 
controlling processes) are included for each 

alternative to address radiation iY;~i~;i 

ALTERNATIVE 1-NO ACTION 

Alternative 1 assumes that eXisting institutional 
controls, including actively maintaining the water 
cover on the impoundments, are maintained for a 
reasonable period of time (i.e., 30-100 years). 

the site is assumed to be 

altlsrnatille does not meet the 
remedial action objectives or CERCLA 
requirements for protection of human health and 
the environment. 

JT00409601 2MCfCJE 7 June 18. 1997 



seepage i 
remedial design and implemented during remedial 
action. Figure 3 is a cross section of the 
consolidation cell duri different phases of 
construction and . . . . . .. . 

leal~hate c()IIelction/detecticln sllstem would cover 
the clay liner (F;ig. 3, Detail A). clay liner would 
be designed to be structurally stable and contain 
the waste under all expected loading conditions 
during remedial actions and for the operational life 
of the cell or as long as the cap is maintained. 

imatel 3,800 m3 

address only 
sediment and water in impoundments, 
incidental contaminated subimpoundment and 
surface soil be encountered. For the cost 

....•. A fabric filter and geogrid structural frame 
would be placed through the water cover over the 
sediment and an interim cover of riprap or other 
porous fill would be placed over the filter. When 
the interim cover provided sufficient shielding, the 
water cover would be removed by pumping surface 
water and operating the leachate collection system. 
The sediment would be dewatered by surcharging 
the waste with a i 

JTOO409601,2MCfCJE 8 

multilaver engineered cap on the cell 
would be completed (Fig. 3, Step 3), and the cell 
would be inspected and maintained on a regular 
basis. 

ALTERNATIVE 6-REMOVAL, 

Alternative 6 includes removal of all sediments 
within SIOU .'. 

June 18, 1997 
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STEP 3: CONSOLIDATED SEDIMENT, CONTAMINATED SOil, FINAL CAP 

SEE c 2: UNCONSOLIDATED SEDIMENT, TEMPORARY CAP 
DET AIL 8 

C~V;:::/I:~~::LJ~=~~~;;;;;: ~:i.;,;_; __ ; .. ~,-:.-;.,~.~.;.,; .. ::~.: ~~~;>,;;:;.~:.;:,.~ .. ~.,~.,~:::,~. ::~~~~;~'~"~;:~~:~~') STEP 1 PLAIC~MENT O=EN::S:~::E ~::::: DREDGING OPERATION 

NOTE DESIGN DETAILS ARE PRELIMINARY, MODIFICATIONS TO IMPROVE 
CONSTRUCTABIL!TY OR EFFECTIVENESS OR TO REDUCE COST 
ARE EXPECTED DURINC REMEDIAL DESICN 

EROSION PROTECTION, 

VEGETATION LAYER 12 FT MINl~ 
GEOTEXTILE _ 

ORAIN MATERIAL 11 FT MIN I 
GEOMEMBRANE 

CLAY INFILTRATION 6ARRIER 12 FT MINl 

Detail C 

POND 3524 

Detail A 

HIGH 
GROUNDWATER 

EXISTING HIGH 
GROUNDWATER CLAY BACKFILL-

(FINAL! 

G
seVOGE POND 3513 
FilTER FABRIC 

PERFORATED PIPE .... _ '- ..... 0·. '.' SAND AN.D COL\ECTORlLEACHATE COLLECTION SYSTEM ,. 'I'.'" "~~_,,,,:, PIPES IS.IN_ MIN 
. _ . _.'_ GEOMEMBRANE IPRIMARY lINERI ) 

·.~::;:.o,' . .::::o· fs~,%?~~? CENTER COLLECTOR PIPE~LEACHATE DETECTION SYSTEM 

GEOORAIN I 
.- GEOMEMBRANE [SECONOARY LiNERI 

CLAY LINER 

CONTAMINATED SOil. RECONTOUREQ 10PTIONAlI-tt)-.:'. '.'::::--'~'.:~: ".<-; :~::.~_::,;} Detail ----- B 
POROUS FILL 12 FT MIN 

",:.'~; 
FIL TER FABRIC AND GEOGRID COMPOSITE m 

sEDIMENTS AND SOIL 

o JO 

HORIZONTAL SCALE IN FEET 

VERTICAL EXAGGERATION 2X 

Fig. 3 

\-COMPACTED RANDOM FILL 

\-,:.-c .--", .:.....: •• : .. __ • __ ':---~GEOMEMBRA", 
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' ___ SEDIMENT AND SOIL SLURRY 
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Dredge Power and 
Control Station 

Note: 

Remotely Operated 

Dredge or Vacuum ;:"Juaqe LJne to ;:"ettung lanKS 
r ~ 

Setting Tanks 

n ... de.. 7~ 

~ 

Staging on Site for Curing, Transport 

Steps: 

Admixture 
Hopper Treatment Facility 

...----------, 

Transportation to Final Disposal 
at Nevada Test Site 

1. Sediment is pumped from impoundments to settling tank. 
2. After settling, supematant is decanted from tank and retumed to hnpoundment. 

Conceptual deSign for removal, treatment, and 
transportation of Surface Impoundment 
Operable Unit sediment. Details of design are 
likely to change during remedial design. 

3. Thickened sediment is pumped to treatment facility. 
4. Cement, fly ash admixture is extruded from pug mill. 
5. Wet concrete-like mixture is extruded from pug mill into containers. 
6. Containers are moved to staging, curing area and held until mixture solidifies. 
7. Containers of solidified waste are transported to storage, if necessary, and to disposal site. 

Fig. 4 Alternative 6 - Removal, Treatment, and Off-site Disposal 
DOE - ORNL. WAG 1 Surface Jmpoundments - Oak Ridge. Tennessee 

DOCUMENT 10: 351i830 
0040·30 I PPlan 

DRAWING JD: 
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EVALUATION OF ALTERNATIVES 

Table 1 summarizes the performance of the 
alternatives against seven of the nine CERCLA 
criteria (see box on IWge1i!). The first two criteria 
must be met in initiai screening by any alternative 
considered for selection in the ROD. The next five 
criteria are the primary balancing criteria upon 
which the analysis is based: 

June 16, 1997 
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Table 1. Evaluation of alternatives for CERCLA criteria, WAG 1, SIOU, ORNL, Oak Ridge, Tennessei! 

8 )( 10-2 
5)( 10-3 
5 x 10'" 
7 x 10.2 

2 x 10" 

Risk to human health from migration of 
contamination to groundwater and VVhite 
Oak Creek, If water cover over sediment is 
lost, airborne contamination resulting in 
widespread human health risk is possible. 
Very high external gamma exposures to 
on·site receptors 

Risk to environmental receptors from 
consumption of fiSh in impoundments. 
Small risk from consumption of fiSh in 
White Oak Creek 

No ARARs under CERClA. Not protective 
as required by CERCLA 

No increase or reduction in short-term 
effects on human health and environment 

Very easy to implement 

ARAR ::::; applicable or relevant and appropriate requirement 
CERCLA::::: Comprehensive Environmental Response, Compensation, and Liability Act 

of 1980 
$ = dollar 
DOE = U.S. Department of Energy 

Tii!ii!@i 

!!~'!!i!\miM~wmmMWt~®lt~ 

~~:i§f\l@ 

.r~T!¥(~&nMf@AA¥! 

M@tt!'i!!*!!9M~':w@m 

Potential for moderate, adverse short~ 
term effects 

Somewhat difficult to Implement 

million 

< = less than 

Protective to all receptors because of removal 
of source material 

@i~@!!@t9i~~J9@~ 

M~(@I~~ 

very effective at site 

Potential fOr very high. adverse shOrt~term 
effects 

ORNL = Oak Ridge National Laboratory 
RME = reasonable maximum exposure 
SIOU = Surface Impoundments Operable Untt 
WAG -= waste area group 
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concur with the release ofthis proposed plan 
for public comment. 

COMMUNITY PARTICIPATION 

Community involvement is critical to the 
CERCLA RifFS nrnr,,,~~ 

for public 
I in the shaded box on 
page 16. 
. C'omments will be responded to and 
documented as part of the subsequent ROD. 
Based on public comments or new information, 
DOE may modify the preferred alternative or select 
another. 

THE NEXT STEP 

Following the public comment period and 
consideration of public concerns, DOE will prepare 

June 18. 1997 



a ROD. The ROD will describe the selected 
remedy and include the to 
comments. 
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Attachment 1. Applicable or relevant and appropriate requirements' for the remedial alternatives evaluated for the 
Surface Impoundments Operable Unit at the Oak Ridge National Laboratory, Oak Ridge, Tennessee 

DOE Order requirements for management of DOE Order 5400.5 (IV); X X X X 
radioactivity left in place (TBC guidance) DOE Order 5400.5(11)(3)(b) 

EPA guidance for PCBs left in place (TBC guidance) OSWER 9355.4-01, ~Guidance on Remedial Actions for X X X 
Superfund Sites with PCB Contamination~ 

40 CFR 300.430(e)(3)(ii)(TBC); X X X X 
40 CFR 264.14; 
TDEC 1200-1·11·.06(11); 
DOE Order 5400.5 (1V)(6)(c) (TBC) 

Stormwater runoff control requirements 40 CFR 122; X 
TDEC 1200-4·10-.05 

j\j1@tiijijW TDEC 12 

RCRA design and operating requirements for a surface 40 CFR 264.221 (c); X X X 
impoundmentllandfrll 40 CFR 264.301; 

TDEC 1200-1-11-.06(11); 
TDEC 1200-1-11-.06(14) 

TSCA general design requirements for a chemical 40 CFR 761.60(a)(4 and 5); X' X' X' 
waste landfill 40 CFR 761.75(b); 

OSWER 9355.4-01, ~Guidance on Remedial Actions for 
Sites with PCB Contamination" (TBC) 

TDEC radiation protection standards (performance TDEC 1200-2-11-.16(1), (2), and (5) X< X X X 
objectives for limiting human exposure) 

TDEC radiation protection standards (technical TDEC 1200-2-11-.17(1)(a),(b),(d-j); X 
requirements for land disposal) TDEC 1200-2-11-.17(2)(b) and (c) 

X 
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TDEC radiation protection standards (technical 
requirements for land disposal) 

RCRA and IDEC closure requirements [Including 
simple capping (Alternative 2)] 
TDEC requirements for elimination of free liquids under 
radiation protection standards 

TDEC radiation protection standards (technical 
requirements for land .. 

RCRA land disposal requirements 

ReRA requirements for tanks used for storage or 
treatment 

Closure requirements for a surface 
impoundrnentllandfill 

Attachment 1 (continued) 

IDEC 1200-2-11-.17(2)(a),(d)(e)(~; 
TDEC 1200-2-11-.17(3)(g),(h),Ol,(k); 
TDEC 1200-2-11-.17(4)(b),(c) and (d); 
IDEC 1200-2-11-.17(7)(b)(1) 

40 CFR 264.228(a)(2)(i-ii); 
IDEC 1200-11-.g§llii;; 
IDEC 1200-2-11-.17(7)(a)(3) 

TDEC 1200-2-11-.17(7)(b)(2) and (3); 
IDEC 1200-2-11-.17(3)(d) 

40 CFR 268; 

!iifg(;!,!!'~;40; 
40 CFR 268.44; 
40 CFR 268.48; 
IDEC 1200-1-11-.10 

40 CFR 264.191-197; 
40 CFR 264.553; 
IDEC 1200-1-11-.06(10) 

40 CFR 264.310; 
40 CFR 264.228(a)(2); 
IDEC 1200-11-.06(11) and (14); 
DOE Order 

X' X X X 

X' X, X X' ! X 

X 

X X' X X 

X X X 

X X X 
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Postclosure care requirements 

DOT/RCRA transportation requirements 

DOE requirements for transportation off site (TBC 

Attachment 1 (continued) 

40 CFR 264.117; 
40 CFR 264.228(b); 
40 CFR 264.310; 
40 CFR 264 Subpart F; 
TDEC 1200-1-11-.06(7); 
TDEC 1200-1-11-.06(11); 
TDEC 1200-1-11-.06(14); 
DOE Order 5400.5(JV) (TBC) 

49 CFR 171, 172, 173, 177, 178, 179 and 180; 49 CFR 
195 

DOE Order 5820.2A(JJJ) 

·An "X" is used to indicate that the requirement is ARAR for the alternative at the column header. 
'A CERCLA waiver from 40 CFR 761.75(b)(3) would be required pursuant to 40 CFR 761.75(c)(4) (see text). 

x x x 

x x x 

x x 

~""'P!=8~!ii~®!!W§,*,lj~.@AAi'~~mW~¥jj'.!Wmq;!!!\t'!9~i!M1Wlll![i%~!iffiJ,*~@~j\1§ij::!lf!fi§;~1@!l~!\lM:®~'S§§m:!l~;4!ffi#Hj~M'l'; 
'A CERCLA interim waiver may be required from RCRA, TDEC, and TSCA requirements for elimination of free liquids from the waste with the expectation that the requirements will 
ultimately be met. 
"'Required under another project for the Environmental Management Waste Management Facility. 

ARAR :::: applicable or relevant and appropriate requirement 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 
CFR = Gode of Federal RegulaUons 
DOE = U.S. Department of Energy 
DOT:::: U.S. Department of Transportation 
EO:::: Executive Order 
EPA = U.S. Environmental Protection Agency 

rfq!iift¥#fil!Fiji!~o/~p!@.j91~it®Mi'!li 
NESHAP :::: National Emission Standards for Hazardous Air Pollutants 

NHPA :::: National Historic Preservation Act 
ORO = Oak Ridge Operations 

9RRif:9!l~mll!@~~O/! 
OSWER = Office of Solid Waste and Emergency Response 
PCB = polychlorinated biphenyl 
RCRA = Resource Conservation and Recovery Act of 1976 
§ffl@Ai@;~9i!!!1,~.! 
TBC = to be considered 
TDEC = Tennessee Department of Environment and Conservation 
!§~;1!;[o/¥!lIi~i%lnS§ll@jf!§!;§D1~m 
USC = United States Code 
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Surface Impoundment A 
(3524) 

0.1 It clay 
(excluding rock or riprap) 

2.0 It 

1.8 It 

A (3524) 
South 

Design Elevation 
772.5 It 

B (3513) 

Operational History Scope of Operable Unit 

- Unlined; sediment in contact with natural clay and bedrock 1,400 yd' sediment 

-Active operations from 1943 to 1989 300 yd'soll 

- Closed In 1990 624,000 gal water 

Characterization of Sediment Contaminants of Concern 

- Approximately 75 CI total activity 

Major Radlonuclldes 
Amerlclum-241 
Ceslum-137 
Cobalt-60 
Plutonlum-238 
Plutonlum-239, -240 
Strontium-SO 

pCi/g 
16,000 

210,000 
3,000 
1,100 

17,000 
91,000 

Regulatory Status of Sediments 

- Low-level waste 
- Not RCRA waste (I.e., not listed, passes TCLP) 
- Not TSCA waste 

25 

Mercury 

Zinc 

PCBs 

396 mglkg 

3,900 mglkg 

35 ppm 

Attachment 2-A , 

Surface Impoundment A (3524) 

ORAI'WG 10 
97·'~B27,CDR 

DRAWING OATE 
JUliE 18. 1997 5B 
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rth 

A (3524) 

Operational History 

- Unlined; sediment In contact with groundwater 

- Berm leaks 

- Closed in 1996 

Characterization of Sediment 

- Approximately 75 CI total activity 

Major Radionuclldes 
Amerlcium·241 
Ceslum-137 
Coball·60 
Plutonlum-238 
Plutonlum-239, ·240 
Strontlum·90 

pCl/g 
4,200 

450,000 
1,300 

630 
19,000 
73,000 

Regulatory Status of Sediments 

- Low-level waste 
- Not RCRA waste (I.e., passes TCLP) 
- Not TSCA waste 

26 

Surface Impoundment B 
(3513) 

0.1 ftclay 
(excludIng rock or riprap) 

B (3513) 

Scope of Operable Unit 

3,163 yd' sediment 

500 yd' soli 

1,000,000 gal water 

South 

Contaminants of Concern 

Mercury 

Zinc 

PCBs 

340 mg/kg 

580 mg/kg 

41 ppm 

m' Attachment 2-8 

Surface Impoundment B (3513) 

DOE· ORNl. WAG 1 Surface Impoundments· Oak Ridge, Tennessee 

DOCUMENT ID 35H830 
004~II)ISI 

DRAWING 10 
97·!4828 COR 

DRAWING OATE 
JUNE lB, 19975B 



rth 

Operational History 

C (3539) 

Design Elevation 
779.0 It 

- Clay lined; sediment not In contact 
with groundwater 

- Received process wastewater from 
Building 4500 unlll1990 

Characterization of Sediment 

- Approximately 75 CI total activity 

Major Radionuclldes pCI/g 
Amerlcium-241 
Ceslum-137 
Cobalt-60 
Plutonlum-238 
Plutonlum·239, -240 
Strontium-gO 

<270 
18 
16 

Not detected 
162 

60 

Regulatory Status of Sediments 

- Mixed TSCAlNRC Class A low-level waste 
- No TCLP data available 
- Contains PCBs 

Surface Impoundment C 
(3539) 

0.1 clay 
(excluding rock or riprap) 

South 

0(3540) 

~ Design Elevation 
779.0 It 

27 

Scope of Operable Unit 

< 20 yd' sediment 

25 yd' soli 

83,000 gal water 

Contaminants of Concern 

Mercury 

Zinc 

PCBs 

760 mg/kg 

1,200 mg/kg 

170 ppm 

m' Attachment 2-C 

Surface Impoundment C (3539) 

DOE· QRNl, WAG 1 Surface Impoundments· Oak Ridge, Tennessee 

DOCUMENT 10. 35H8:lfJ 
004~lOfSI 

ORAWlNG 10 
97·14829.COR 
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Operational History 

90 ft 

C (3539) 

Design Elevation 
779.0 ft 

- Clay lined; sediment not in contact 
with groundwater 

- Received process wastewater from 
Building 4500 unlll1990 

Characterization of Sediment 

- Approximately 75 CI total activity 

Major Radlonuclldes 
Amerlclum-241 
Ceslum-137 
Coball-SO 
Plulonlum-238 
Plulonlum-239, -240 
Strontium-gO 

pCl/g 
<270 

109 
9 

40 
24 

170 

Regulatory Status of Sediments 

- Mixed TSCAlNRC Class A low-level waste 
- No TCLP data available 
- Contains PCBs 

28 

Surface Impoundment D 
(3540) 

0.1 ftclay 
(excluding rock or riprap) 

South 

0(3540) 

~ Design Elevation 
779.0 ft 

I 

Scope of Operable Unit 

< 20 yd' sediment 

25 yd' soli 

83,000 gal water 

Contaminants of Concern 

Mercury 

Zinc 

PCBs 

700 mg/kg 

950 mg/kg 

190 ppm 

m' Attachment 2-D 

Surface Impoundment D (3540) 

DOE - ORNL. WAG 1 Surface Impoundments - Oak Ridge. Tennessee 

DOCUMENT 10 35H&30 
004g..101S! 

DRAWlNG 10 
97·14BJOCDR 

DRAWING DATE 
JUNE lB. 1997 5B 



SURFACE IMPOUNDMENTS OPERABLE UNIT, WASTE AREA GROUPING 1, . 
OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, TENNESSEE 

PUBLIC COMMENT SHEET 

The mailing address is preprinted on the back of this form. 
comments. We must receive your comments on or before the close 
have ., .. 

Name: ________________________________ _ 

Address: 

City: __________________ State/Zip: ________ _ 

Phone: ________________________________ __ 

MAILING LIST ADDITIONS: 

g!#~§~§gg}mWn~m#!9rt!)#FfNit9tlm~ti!~!M~h~~Mj#mBt%lt#OOm§!!ihQJi§!(1)l~tHy#*'dijj9hal 
lHf9tOO~!i1)H9h!li#pt9!;1t#~~t!Q#9~K~ig9#R~§#tY~~9h: 0 Yes 0 No 
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