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1.0 INTRODUCTION 

PURPOSE 

1llis data package provides a summary of waste management and environmental data associated 
with waste burial activities in the White Oak Creek Watershed (WOCW) at the Oak Ridge National 
Laboratory in Oak Ridge, Tennessee. The intent of this data package is to support the Data Quality 
Objectives (DQO) process for the proposed WOCW Remedial InvestigationlFeasibility Study (RIIFS). 

The seven primary steps of the DQO development process, as defined by the Environmental 
Protection Agency (EPA), are: 

• state the problem, 
• identify decisions to be made, 
• identify inputs to the decision (data uses). 
• define the study boundaries, 
• develop the decision rule (if/then), 
• specify limits on uncertainty, and 
• optimize deSign for obtaining data. 

In the DQO process, the decisions to be made and documented in a WOCW Record of Decision 
(ROD) will set the stage for evaluating the completeness of the available data. Identific~tion of these 
decisions will occur at a scoping meeting prior to a DQO workshop, or at the start of the DQO workshop. 
The information in this package is meant to be used during the last step of the DQO process to determine 
if available data are sufficient for making target decisions on WOCW waste sources or if additional data 
must be obtained. 

A premise of the proposed WOCW project is that available data likely are sufficient for decision
making at a level of detail agreed upon by the Department of Energy (DOE), the EPA and the Tennessee 
Department of Environment and Conservation (TDEC). It is recognized that additional data may be 
required at a later date for designing a remedial action. 1llis data summary package provides available 
data to project managers, scientists, engineers, and regulators for critical review so that interested parties 
can determine if the available data are sufficient, or if not, what additional data are required before a ROD 
caiJ. be developed. 

OBJECTIVES OF THE WIDTE OAK CREEK WATERSHED RIIFS 

The primary objective of the proposed WOCW RI/FS is to document th~ watershed-wide approach 
for remediating waste sources, in-effect, tearing down the "Waste Area Grouping (WAG) walls" that have 
been an integral part of the environmental restoration strategy at ORNL. In doing so, decisions can be 
made on discreet waste sources or D&D facilities in the context of what is best for the entire watershed, 
which in turn, should lead to more timely and effective remediation projects. 

The RI/FS will attempt to accomplish the following tasks: 

• Clearly document the problems (waste sources and releases) in the WOCW; 

• Estimate the risks associated with current and potential future releases from the waste units and 
compare the release concentrations to ARARs; 
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• Estimate the risk reduction benefit and cost associated with representative process options that 
could be implemented to reduce risks; 

• Balance benefits and costs from a watershed-wide perspective to help determine the optimal set 
,and sequence of actions in WOCW and the possible need to obtain waivers from complying with 
existing regulations. 

f 
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WAG 3 INFORMATION SUMMARY 

• Known or suspected WAG 3 radiological contaminants are: H3. Sm, Cs137, and TRU waste. 

• WAG 3 contributes Sm and CSl37 to the Northwest tributary « 2% of total risk at WOD), and 
radiological, organic, and possibly inorganic contaminants to groundwater. 

• SWSA 3 covers approximately 6.1 acres. The number of waste trenches in SWSA 3, their 
contents and their exact locations are unknown. 

• An estimated waste inventory (at disposal) for SWSA 3 is 44,000 - 56,000 Ci of radioactivity. 

• At least some trenches in the northeast quarter of SWSA 3 are perennially inundated (assuming 
IS' trench depth). 

• The exact boundaries of the closed scrap metal area and the nature and origin of material it 
contains are unknown. 

• Explosives may be buried at WAG 3 (containers containing explosive materials were removed 
from surface storage at WAG 3). 

• The surface of the WAG 3 site has higher-than-background gamma radiation levels . 

• The following parameters exceed drinking water MCLs in at least one groundwater well at 
WAG 3: H\ total Sr. alpha. beta. TCE. Hg, and pH. 

• Based on results of dye traces, groundwater from SWSA 3 feeds spring RCTS which is a major 
source of contaminants to Raccoon Creek. 

• A tributary that previously flowed across SWSA 3 has been re-routed. Because this ditch is 
unlined. it is likely that subsurface flow still follows the old pathway. 

• A large (>3 ft) concrete culvert runs under SWSA 3 on the south end of the site and appears 
to capture all the surface flow from the next swale east (along Haw Ridge) from the described 
in the previous bullet. This area is presently inside a surface contamination zone. It must play 
a role in recharge to the SWSA 3 subsurface. (Dale Huff, review comments, 4128/97) 

• Potential risk in WAG 3 perimeter wells is as high as 7.96E-4 and is increasing in some wells 
(1994 vs 1995 comparison). 

• Results of supplemental surface soil sampling conducted at WAG 3 in 1996 showed elevated 
levels of inorganic (arsenic, cobalt, zinc, manganese. and iron), PCBs (Aroclor 1260), and 
radionuclide (lead 214, lead 212, alpha activity. and U238

) contaminants . 
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DATA SUMMARY SHEET FOR WASTE AREA GROUPING 3 
CERCLA Status: 

Waste Unit Unit Size( 
Description Type Status Capacity Ownership 

Waste 
Forms 

SWSA3 BW I -7 acres EMEF GWISdW 

Closed Metal8a"8p Area 

Contractors' LandfiU 

UnH Typea: 

B .. Building 

T .. Tank 

R= Reactor 

p .. PIpeRn. 

00 .. D&O FaclHty 
BW .. Burled Waste 

I .. In.,oundment 
CS .. ContamInated SoIl 

BW 

BW 

CG .. Contaminated Groundwater 

CW .. Contaminated SUrface Waler 

I -4 acres 

I -7 acres 

Stain: 
A .. Act .... 

EMEF 

EMEF 

OWnenthlp: 
(See 

T .. Transllon Attachment 1) 

I .. InadIYa 

R .. Remedlaled 

SdW 

SdW 

• 
Inventory 

0 

~ ~ 

X 

We .. e Forma: 

G=Gas 

GW .. Groundwater 

SW .. SUlface water 
SO", SedIment 

Sl",SIudge 

SS .. SUrfac:e SoIl 
SB .. SUbsUlface SolI 

l= liquid 
SdW .. Solid Wast. 

m 
0 ." 
0. J: 

"Other: 

VOA 

Me1aIs 

Contaminant 
Releaaea 

... ., ... 
1ii 

1 3': i ., 
\.. il E ., 

'i B 
't: 

~ :::I 
fJ) (!I (/) 

Q Q g g 

0 Q 0 0 

Q Q g 0 

• 
Potential Rlak 

Hydrologic 
Model Human 

II) 

j i 
~ 0 

f 1: 

§. c ., 
~ 

... 
~ 

;:, "0 

:t 8 'S u. 

g g g 0 

Q Q Q 0 

g Q g 0 

..... ------

Well Deftned: • 

Par1IaIIy Deftned: Q 
Not Delned: 0 

Eco.1G1ca1 

C ! ~ ;:, 
:::I 'S 

0 u. 

0 0 

0 0 

0 0 
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WAG 3 MONITORING LOCATIONS 
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DOCUMENTS REVIEWED 

An Investigation of Radionuclide Release From Solid Waste Disposal Area 3, Oak Ridge National 
Laboratory. ORNl.lI'M-7323. August. 1981. 

Annual Report of the Environmental Restoration Monitoring and Assessment Program for FY 
1992 at Oak Ridge National Laboratory, Oak Ridge, Tennessee. ORNIJER-124. September. 
1992. 

Environmental Data Package for ORNL Waste Area Grouping 3, Solid Waste Storage Area 3. 
ORNIJRAP-21. September 1987. 

Fourth Annual Environmental Restoration Monitoring and Assessment at Oak Ridge National 
Laboratory. DOE/ORlOI-1490&D1. September. 1995. 

Remedial Investigation Plan for WAG 3. ORNURAP/Sub-87/99053/22. September 1988. 

Remedial Investigation Plan for Waste Area Grouping 3: Summary. November 1988. 

Remedial Investigation Plan for the Groundwater Operable Unit at Oak Ridge National 
Laboratory. DOE/OR-0111252&Dl. March 1994 . 

Site Descriptions of Environmental Restoration Units at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee. ORNUER-391. February, 1997. 

Third Annual Environmental Restoration Monitoring and Assessment at Oak Ridge National 
Laboratory. DOE/ORl01-1290&Dl. September, 1994. . 

Life Cycle Baseline Summaries for the Environmental Restoration Program at Oak Ridge 
National Laboratory, Volume 3: ADS-Waste Area Grouping 3. ORNLIERIINT-20N3. August 
1992. 

Surveillance and Maintenance Plan for Waste Area Groupings at Oak Ridge National Laboratory 
for FY 1993-2003. ORNUER-39. December 1992. 

Validated Analytical Data Summary Report for White Oak Creek Watershed Remedial 
Investigation Supplemental Sampling, Oak Ridge National Laboratory. ORNllER-381. 
September 1996 . 
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Bethel Valley RI/FS Historical Data Review 

Form Completed by: J. a "-5=>'1 Docum.,t Reviewed: <S: i -Ie .:DeS'->-' r 1-; ""'.s 0 f 
Date: ~ J 1-1 'tt- ' VV\i t-s at QeN L-

£~ 

I I Doc 10: etML I £/C.- 391 

Comments: ~ ~rre:;"~ 1. UtM.avj=. Author/Date: KIA h Ai 4+-- '! -P ......... 1ua-c 
N ~ '*.. } 

o o..vb- Ck'C:oJ 1:\l'cd ~ l~. 

,qq]-

WAG Description of Study 

..3 if }fl ..... ;.. SV-"'x1 

r"'\'JW Al.(.J.)o.... 

3 Ie ............ ,J". s ~~,.Il 

Genet'al: 
NA := Not Available 
NR == Not Researched 
(blank) = Unknown 

W.ate Unit Characteristic.: 
type1 
etatus1 
size/cepacity? 
ownership? 

Waste Waste Unit Sampling 

Unit Characteristics Dates Media 

BwSf\3 q'UH 

~,,(..= .. ~t-~I -li.kA"l ~ :>c:,,'\ 
s-kJ.V.s= l~ilt-€ 

CLF 7 (u..¥.......-

.h.t1Jf~ ~ r~, .~~ ; I 
I /BI;yI~ Wv. 

j~~'" Q.dit-<.. ( 

Sampling Media: 
surface 80il 
subsurfaca soil 
surface water 
groundwater 
seep or spring 
sediment 
waste 
biota 

Sampling Locatlone: 
List specific location8 if poseible. 

~-k-
rroEC 0{ ~"",,'f- j 

Sampling Protocol: 
G == grab 
SG == stormflow grab 
BG = baseflow grab 
FC == flow composite 
SC spatial composite 
V := verticel profila 
S = site survey 

Otherwise. indicate scope of sampling effort, 

Sampling Analytical 

Locations Protocol 

I A 

NI T 

/ J M 

NIH- -

Analytical Fraction: 
I := Inorganics 
o = Orgenics 
P := PCBsIPeslicidss/Harbicides 
GR = gross alphalbete 
ISO == isotopic rads 
BIG := bata/gamma survey 
FLO field measurements 

Confidence: 
H = High 
M Medium 
L = Low 

Fraction 

Decision Quality or 

Rule(s) Confidence 

Decielon Rule / Hypothesis 
1 = Sowce characteristics 

lA = dasignloperelion 
1 B := leachata 
1 C = waste inventory 
10 = waste unit hydrology 
1 E = other FS information 

2 = Cwtllnt releases 
2A = shallow groundwater, seaps 
2B = deep ground witter 
2C eoil around waste units 
20 = aediment 
2E '" cummulative @ integration point 

3 = Cwrent risk 
4 = Modeling for futwe risk 

3A/4A = human health risk 
3BI48 = ecological risk 
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Bethel Vallev RifFS Historical Data Review 

Form Completed by: (). ~rn 
Document Reviewed: dk. \hv~h'jg,+r'rQ of RatR. k?w~ 

. ~ W5t4.3 
Doe 10: QeNk I nn - 73 ~ ;, 

5L -.uR' Author/Date: ,S+ve.-b.,.... d- ~. J t"fuqllst IS g I 
Comments: ( l.qYVbct-r/j ,~~RI WOr/cpl~. 

Date: 3JIOfft: 

Waste Waste Unit 

WAG Description of Study Unit Characteristics 

3 "'DV4v ~J... r'l1.5 ~ 
J 

3 I CSt=! 6~(.c.. ~\;f~ GS.4 1).., -U. oJ. .cd \ 
I J Cc.t-p) I.A ~ &, f'V\ 

3 ::m,.J.r.t &r.-.1 SI?'9,' [ Arc.-. Q..F 
(UIt) 6","~ r~hPt.r,.-

aeneral: 
NA '" Not Aveileble 
NR '" Not Reseerched 
Iblenk) ... Unknown 

Weste Unit Chereclerlstlcs: 
type? 

Sempllng Media: 
surf ece lIoil . 
8ubsurface· Boil 
surface water 
groundwater 
seep or spring 
sediment 
weste 
biota 

Sampling Locetlons: 
List specific locations it possible. 

Sampling 

Dates Media 

73.7X.?· &W 

71 ?') 
c .... S~r~ 5tH' 

/Cl7'l ~ 

Sampling Protocol: 
G c grab 
SG ... stormflow grab 
BG = baseflow greb 
FC = flow composite 
SC '" spetial composite 
V = vertical profile 
S '" aite survey 

stelus? Otherwise, .indicate scope of sampling effort. 
size/capecity? 

• ownership 1 

.; 

Sampling 

Locations Protocol 

3 q 1"- Itc, G-
:1O-of3 3Z 

tll·l./l. ::10 I 
~Ol. .~o~~ 

8"as~ 

Rc·/f{c..-z.. & 
'Re. ~H . .. rl.cH t..3 
/i!C.N - T 

-

Analytical Fraction: 
I ... Inorganic8 
o = Organics 

Analytical 

Fraction 

ISo 

;. ISO 

I~O 

P '" PCBs/Pesticides/Herbicides 
GR = gross alpholbeta 
ISO '" isotopic rads 
B/G = beta/gamme survey 
FLO ., lield measurements 

Confidence: 
H ., High 
M '" Medium 
L '" Low 

Decision Quality or 

Rule(s) Confidence 

,;}I'\ M 

~C- f'\1 

dt=\ /V\ 

Decillion Rule I Hypothear. 
1 = Sowce cherecteristics 

1 A ... design/operation 
1 B ... leachete 
1 C ... waste inventory 
10 = waste unit hydrology 
1 E ... other FS informetion 

2 = Current releases 
2A ... shallow groundwater, seeps 
2B = deep groundwater 
2C ., soil around wasta units 
20 ., sediment 
2E '" cummuJative @ integration point 

3 ... Current risk 
4 = Modeling for futwe risk 

3A/4A = human health risk 
3B/4B ., ecologicol risk 
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Date: 

Bethel Valley RifFS Historical Data Review 

) 
_~ Document R.Vi.W.d~i..& \"I!-y\{ga/, >n'-f\,...., 

(_.(~~ __ ~~~~~~~~.~3 __ ~\~ ____ ~ ____ _ 
WJ d.....U 3/3 'Cf 7: Doc 10: C?f2t.1 L I rt.rte ( 5f..tb - 117 7 99 OS.3 / 2. l.-

T I I Author/Date: mmE.5 k,:z~ l'flU;' 
Comments: ~I 

WAG Delcrlptlon of Study 

';, III L at. t1J...~-

ett'O.,~ \ .s~(. 
,'1 I4 .. Hrrtc....Q. ~ 

-:: S\~q(., c:... ~I (I\A 

,'2 S+udH--So,l 'l~lif'AII 
,3 ~cJl s .................. ~ I 

3 ~d .c. .\ 

.'? "'" L-V(Y\Cr\ \ \.0.-1 4r-
" 

y 

" 
c3 G ..... l ~~u ~IM 
3 Is-m..-..b.I..IJ t1N.W1,s"vJ 

\I oJ 1 

.3 GvJ r'S-..."l ...... /.1 ~~ 

.~ (dJ -' ......... l...~ 

-
Oeneral: 
NA .. Not Available 
NR '" Not R8IIoarched 
(blank) .. Unknown 

v 

Weet. Unit Characteristics: 
type? 
status? 
siza/capacity? 
owncuship? 

Waste Waste Unit 

Unit Characterlstlca 

&.>5A-~ {".I~ 

.s1tvS'A,q 
I" .In'\ \- • L F 
~r.o5A.3 
6W5~3 

C-L-F 
a..!..L 
~ 
n.J~ 

fL.'F" 
a.11. 

t:VJ.-
D (;vl,L. 

1&w~A-3 
Cu= 

Sampling Media: 
8urfece eoil 
sublurface loil 
lurface water 
groundwatar 
seap or spring 
sediment 
wasta 
biota 

Sampling Locatlona: 
List specific locations if p08&ible. 

Sampling 

Datu Media 
,q,q I )Mk 

Iqr,q ;'1~ "'Gt0 
,qi(' /J...,-k-
1'11g 5v.rt. S. 
I"\' 9,"" .6 
IqBI? NA 
81..-g1 .5' ......... 

I"IC.I ""1 ~vJ 
l~ '"1 Su...c, 

l~81 ? ~ 
la I A.t:;. HI, ('<;~ 

i'S Ill. !<.J< 
IttSD GW 
((/1~ irlJ 
1/8(.. &W 

Sampling Protocol: 
G .. grab 
SO '" etormflow greb 
BG = beseflow grab 
FC flow composite 
SC = spatial composita 
V .. = vertical profile 
5 = site survay 

Otherwise, indicate scope of sampling effort. 

Sampling 

Locations Protocol 

&1-v>~3 klA 

r.J.-~ 
Sw~" ~ I\IwT 
~6.i3 c5 
CL..r= S 
«(; N.w"f F"c.... 

N.W1' 

Rc:r.<. '1(.. 

t",t-F' r:.,. 
klWT("'-' G 
e G. [,..i 6-

... tq 1>J(,t\ '5 G-
301- ~o..3 & 

'1,[1 
Analytical Fraction: 
I '" Inorganics 
a = Organics 

Analytical 

FractIon 

ISO 
I 0 .p 1'b)(. 
ISO 
fbJ G-
IfJJe eJ G--
ISo 
ISO 

I~O 
1).0 

I, tbO 
I Ibb 
I FU) 
I: l.so 
I t !.So, fU> 

P = PCBs/Pasticides/Harbicidas 
GR '" gros8 alphalbeta 
150 = isotopic rads 
B/G = bete/gamma survay 
FLO field meosurementll 

Confidence: 
H = High 
M .. Medium 
l '" low 

Decision Quality or 

Rule(l) Confidence 

Ie...- m-I-

~~ t..,......-

1(' 
;;tc... L-m 
;2L 
ac... 
:;;ft 
aA 
;;1~ 

~14 
~I:b 
aD 
~~ 
~~ 
C)A ___ 

Decision Rule / Hypothesis 
1 = SOlA'ce characteristics 

1 A = deeign/oparation 
1 B .. leachate 
1 C '" ~asle inventory 
10 = waste unit hydrology 
1 E = other F5 informetion 

2 = C~entr~e •• es 
2A '" shellow groundweter, 8eep6~ 
28 '" deep groundwater 
2C = soil around waste units 
20 = sediment 
2E = cummulativa @ intagration poin! 

3 = C~ent risk 
4 .. Mod~ing for fUMe risk 

3Af4A = human health risk 
38/48 .. ecological risk 
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Form Completed by: J, C~~N1 
Date: d II C> I Cf '!'f v fota.Q 

Comments: N\,lALb of ~·s 1'6 i",(.,k~ "I'\. 

WAG Description of Study 

d UC5<; S.t!.c.A-t'd"'Yl 

.3 Shu be¥" I q 8 I 

d. ~h.c.nt~ rJ. . .D. 
\I I 

3 -r f"4..C.I..v bh..L. 
I 

..s Ie .~1 ~4uS.. 
... 

Ge..-al: 
NA = Not Available 
NR = Not Rellearched 
lblankl = Unknown 

J 

Waate Unit Characterletlce: 
type? 
etatus? 
size/capacity? 
ownership? 

Waste 

Unit 

SI.tJ~A ,~ 

~"",CLl 

&WSA3 

6tv~1'\'3 

I'lliL 

Sampling Media: 
Gurface Goil 
subsurface soil 
8urfece weter 
groundwatar 
seep or spring 
sediment 
waste 
biota 

Waste Unit 

Characteristics 

/ 

Sampling locatlona: 
list specific locations if possible, 

Sampling 

Dates Media 

1/7q Gc.0 

"B- '7'1 SW (,.-t.J 

lq8r~ 

81-81..- &u..J 

&J 

Sampling Protocol: 
G '" grab 
SG '" stormflow greb 
BG = balleflow grab 
FC = flow composite 
SC = spatial composite 
V ... vertical profile 
S ... site 8urvey 

Otherwi8tl, indicate scope of 8empling effort. 

Document Reviewed: ~vr' ... I"'I'\~Q .... W .1k. k 31 c..k:c..9.( J 

OeNt- Wf}v3 I ,5WSI'9 ..3 
Doc 10: ceNt.. I 'RJqp- ? I 

Author/Date: I"Y\MeS J ~kMb<K J't g 7 
=-\4 R \ Wo-r-It:-p L~ 

Sampling 

Locations Protocol 

tva../.- lu. 1.5 

AJi4 S 

~/* ~I 2.1 

If "I.? -'I- 4S t.. If.. .23 • 
NLVT G 

Analytical Fraction: 
I '" Inorganics 
o '" Organics 

Analytical 

Fraction 

IJA 

/$0 

Nfl 

L70 Rc. -T.;l. 
'60 

P '" PCBs/Peslicidee/Hllrbicide8 
GR '" gross aipha/bllla 
ISO = isotopic rads 
BIG '" beta/gamma survey 
FLO = fiald mea8urement8 

Confidence: 
H ... High 
M = Medium 
L ... Low 

, 

Decision Quality or 

Rule(s) Confidence 

l..b M 

;1.1/\ ?,.(l) 

ID IF 

fo1 

~D M 

Oeclalon Rule I Hypothesis 
1 = Sowce characteristics 'A = design/operation 

, B = leachate 
1 C weste inventory 
10 = waste unit hvdrology 
1 E = other FS information 

2 = C..,.ent releases 
2A '" shallow groundwater, seeps 
2B ... deep groundwater 
2C m soil around wellto units 
20 '" 8ediment . 
2E = cummulative @ integration point 

3 = C..,.ent risk 
4 = Modeling for futile risk 

3A/4A = human hsalth risk 
3B!4B = ecological risk 
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~ Document Reviewed: 'RQ.w\.....iI~ It\.v~!'+(~"'-+I·o:n P/~ . ~ 
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Author/Date: ~. ~~~ 19 88 
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WAG Description of Study 

General: 
NA = Not Available 
NR = Not Researched 
(blank) '" Unknown 

Wa.te Unit Characterilltlee: 
type? 
etatus? 
size/capacity? 
ownerShip? 

':1b.e e, Ld or: \;.p lo.-n 

Waste 

Unit 

t 

I 

Sampling Madia: 
surface soil 
subsurface soil 
surface watar 
groundwatar 
seep or spring 
Bediment 
waste 
biota 

Waste Unit 

Characteristics 

, 

Sampling Locatlona: 
list specific locations if possible. 

Sampling 

Dates Media 

Sampling Protocol: 
G = grab 
SG = stormflow grab 
SG = base flow grab 
Fe = flow composite 
SC = spetial composite 
V = verticel profile 
S = site survey 

Otherwise, indicate scope of sampling effort. 

Sampling 

Locations Protocol 

Analytica' Fraction: 
I = Inorganics 
o = Organics 

Analytical 

Fraction 

P PCBB/PeBticideBIHerbicideB 
GR = grosB alphalbeta 
ISO = isotopic rads 
BIG bete/gemma survey 
FLD = field measurements 

Confidence: 
H == High 
M ;: Medium 
L = Low 

Decision Quality or 

Rule(s) Confidence 

Decision RlAe I Hypothesis 
1 = Source characteristics 

1A ., designloperation 
1 B = leachate 
1 C .. waste inventory 
1 D = waste unit hydrology 
1 E .. other FS information 

2 = Current releases 
2A .. shallow groundwater, saeps 
2B = deep groundwater 
2C .. soil around waste units 
2D sediment 
2E .. cummulative @ integration point 

3 = Current r.k 
4 = Modellnv for future rl.k 

3A/4A = human heallh risk 
38/48 = ecological risk 
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Form Completed by: 4. ~ ~~ 
Date: 4ft 

Comments: I.J:U"""' ... .,..,.... D~ #A4;(D6L? ~,p& lN~rv--4 ~ ... &......., f".a......u.., ~ ..... 

: 

WAG Description of Study 

General: 
NA =: Not Available 
NR =: Not Researched 
(blank) =: Unknown 

Waste Unit Characterlsllcs: 
type? 
status? 
size/capacity? 
ownershIp? 

Waste Waste Unit 

Unit Characteristics 

Sampling Media: 
surface soil 
subsurface soil 
surface water 
groundwater > 

seep or spring 
sediment 
waste 
biola 

Sampling Locatlom: 
Ust specific locations If possible. 

Sampling 

Dates I Media 

Sampling Protocol: 
G =: grab 
SG = slormflow grab 
BG = basellow grab 
FC = flow composite 
SC:: spalla! composite 
V = vertical profile 
5 =: sit e survey 

Otherwise. Indicate scope of sampling effort. 

Sampling Analytical 

Locations I Protocol 

Analytical Fraction: 
I = Inorganlcs 
o = Organics 
P = PCBs/PestIcides/HerbIcides 
GR = gross alpha/beta 
150 = IsotopIc rods 
BIG = beta/gamma survey 
FlD = field measurements 

Confidence: 
H= High 
M=Medium 
l=Low 

Fraction 

Decision Quality or 

Rule{s) Confidence 

Decision Rule I Hypothesis 
1 .. Source characterlsHcs 
lA = design/operation 
1 B = leachate 
1 C = waste Inventory 
1 D .. waste unit hydrology 
1E = other F5 Information 

2 • Current releases 
2A =: shaDow groundwater. seeps 
2B c deep groundwater 
2C .. son around waste units 
20 = sadlmanf 
2E .. cummulatlve @ Integrallon point 

3 • Current risk 
... Modeling for tuture risk 
3Nt.A = human health risk 
3BMB = ecologlcol rIsk 
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Bethel Valley RifFS Historical Data Review 

Document Reviewed: y!"'l'=1 ,0 .. nh'Je -...J "'"tla:=s ~ c"...i:( 

Comments: J~ 6&t ~'1a-,.. "/ ,£: ... --?R (~~v.c a I 

WAG Description of Study 

l...r VfI ~ ( ~,w..,./';,. 

x. -' 1-1; SrM 
hA::t;"in1-z... 

General: 
NA .. Not Available 
NR = Not Researched 
(blank) .. Unknown 

Waste Unit Characf.lIsHcs: 
type? 
status? 
size/ capacity? 
ownership? 

Waste Waste Unit 

Unit Characterlstica 

a<- ~£..::r1Vt. / 

--

Sampling Media: 
surfacesofl 
subsurface soli 
surface water 
groundwater 
seep or spring 
sediment 
waste 
bIota 

..,1;'04-0 

Sampling LocaHons: 
list specific locations If possible. 

Sampling 

Dates Media 

lA'A-

, 

Sampling Protocol: 
G = grab 
SG .. storm flow grab 
BG = boseflow grab 
FC .. flow composite 
SC .. spatial composite 
V a:: vertical profile 
S III site suNey 

Otherwise. Indicate scope of sampling effort. 

Sampling Analytical 

locations Protocol 

Analytical FracHon: 
I = Inorganlcs 
O=Organics 
P .. PCBs/Pesticides/Herbicides 
GR .. gross alpha/beta 
ISO '" Isotopic rods 
B/G .. beta/gamma suNey 
FLD .. field measurements 

Confidence: 
H=High . 
M=Medlum 
l=low 

Fraction 

Decision Quality or 

Rule(s) Confidence 
--""" 

Decision Rule I Hypothesis 
1 • Source characteristics 
lA III design/operation 
1 B .. leachate 
1 C .. waste Inventory 
10 .. waste unit hydrology 
1 E .. other FS Information 

2 • Current releases 
2A .. shallow groundwater. seeps 
2B .. deep groundwater 
2C .. soil around waste units 
20 .. sediment 
2E .. cummulative @ Integration point 

3 • Current IIsk 
.. • ModeUng tor fufure ;Isk 
3N4A = human health risk 
38/48 .. ecological risk 
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Bethel Valley RifFS Historical Data Review 

Form Completed by: 
Document Reviewed:'14~ ~~ lJA1::t:0. , 

DoclD':~ 
Comments: Author/Date: -:::c~i~~~"'~;I~4~':;-i::':1~ljjItu':...-------.::"'" 
&.~ 
itiI77~ Date: 

Waste Waste Unit 

WAG Description of Study Unit Characteristics 

:!> tS,u \V \ ~\" ~lWq t.Lr 
II<,~ 

General: 
NA .. Not Available 
NR .. Not Researched 
(blank) :: Unknown 

Waste Unit Characterlsttcs: 
type? 

t..k.~ 

Sampling Media: 
surface soli 
subsurface soil 
surface water 
groundwater 
seep or spring 
sediment 
waste 
biota 

Sampling locattons: 
list specific locations If possible. 

Sampling 

Dates Media 

'Ii? ~s.. 

't ~<;. 

VII. SS 

Sampling Protocol: 
G=grab 
SG = stormflow grab 
BG .. boseflow grab 
Fe .. flow composite 
SC = spatiol composite 
V = vertical profile 
S = site survey 

status? Otherwise, Indicate scope of sompOng effort. 
sizel capacity? 
ownership? 

Sampling 

Locations Protocol 

CL.P (;;-

SJ·~A-' c,-

C...Yt.$.. 0-

Analytical Fractton: 
I = Inorganlcs 
0= Organics 

Analytical 

Fraction 

_'1:. ,/C&.. G( 
dft.(/c;..<.I"<: 

X.1/t6t 

P .. PCBs/Pesticides/Herbicides 
GR = gross alpholbeta 
ISO '" isotopic rads 
BIG", beta/gamma survey 
FLO '" field measurements 

Conndence: 
H= High 
M-Medlum 
l=low 

Decision Quality or 

Rule(s) Confidence 

r~o t~ U 
I!lO ,~ H 

IC- It 

Decision Rule' Hypothesis 
1 • Source characterlsHcl 
1 A = design/operation 
1 B = leachate 
Ie .. waste Inventory 
1 D .. waste unit hydrology 
1 E .. other FS Information 

2 • CUrrent releases 
2A .. shallow groundwater. seeps 
2B .. deep groundwater 
2C .. soH around waste units 
2D .. sediment 
2E :0: cummulative @ Integrafion point 

3 • Current risk 
.( • Modeling for future risk 
3N4A = human health risk 
38/48 .. ecological risk 
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2-239 

UNIT NAME: SWSA 3 (l001) 

Unit Number: 03.01 

Project Status: Remedial InvestigationlFeasibility Study. (ORNL 1990) 

Unit Location: SWSA 3 is located in Bethel Valley in a fenced area at the foot of Haw Ridge about 0.6 mile (1.0 kID) 
west of the ORNL main complex. ORNL grid coordinates are N 21,760 ft and E 26,200 ft. (ORNL 1990) 

Approximate Dimensions and Capacity: Approximate total area is 7 acres (2.8 ha). It is estimated that 44,000 to 
56,000 Ci of radioactive waste was buried in SWSA 3; an estimated 600,000 cu ft of radioactive v,'aste was buried. 
(ORNL 1990) 

Dates Operated: Site commissioned: 1946. Taken out of service: 1951. (ORNL 1990) 

Present Function: Not in operation. 

Life Cycle Operatio~: The site was used as a landfill for the storage of low-level solid radioactive waste from 1946 
to 1951. Aboveground storage of large items of contaminated equipment continued until 1979. (Shoun 1987). The site 
was also used to store scrap metal. The purpose of the site was to serve as an aboveground storage site for contaminated 
metal. (ORNL 1990) . 

Waste Characteristics: Little. is known about the kinds of wastes stored at this site. Large items were stored 
aboveground within the fenced-in area. Alpha wastes contained in drums were deposited in concrete-lined trenches and 
covered with concrete. Beta-gamma wastes were buried in unlined trenches and backfilled with soil. 
(ORNL 1990) 

Release Data: In 1964, well water samples were analyzed and indicated the presence of small amounts of trivalent rare 
earths (TRE), Sr-90. and H-3. Weil water samples collected in 1973 indicated Sr-90 levels up to 3.0 dpm/mL. Soil 
samples analyzed in 1978 indicated levels higher than natural background. Geologic and hydrologic factors of this area 
favor a complex pattern of radio nuclide movement. Fractures and solution cavities in the limestone bedrock represent 
potential pathways for groundwater movement and radionuclide migration. A connection from SWSA 3 to Raccoon 
Creek has also been demonstrated and is thought to represent a solution channel that allows rapid transmission of water 
during storms. The quantities of radionuclides transported are small. (ORNL 1990) 

Site Status: CERCLA (ORNL 1990) 

Media of Concern: Groundwater, Soil 

Comments: In response to a condition of the National Pollutant Discharge Elimination System (NPDES) permit issued 
to Oak Ridge National Laboratory (ORNL) on April I, 1986, a Biological Monitoring and Abatement Program (BMAP) 
was developed for White Oak Creek (WOC); selected tributaries of WOC, including Fifth Creek, First Creek, Melton 
Branch. and Northwest Tributary; and the Clinch River (Loar et al. 1986). The BMAP currently consists of six major 
tasks that address both radiological and nonradiological contaminants in the aquatic and terrestrial environs onsite and 
the aquatic environs offsite. These -tasks are: (I) toxicity monitoring.k (2) bioaccumulation monitoring of 
nonradiological contaminants in aquatic biota, (3) biological indicator studies, (4) in stream ecological monitoring. (5) 
assessment of contaminants in the terrestrial environment, and (6) radioecology of WOC and White Oak Lake (WOL). 
(ORNL (990) 

References: 
FFA, effective date January 1, 1992. EPA, DOE and TDEC, Federal Facility Agreement/or the Oak Ridge 
Reservation. DOE/OR-I 0 14, Appendix C (updated February 13. \996), Oak Ridge, Tennessee. 
Oak Ridge National Laboratory, September 1990. Contaminated Site Summary Sheet. Oak Ridge, Tennessee . 
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2-240 

Shoun, R.R., 19-87. Environmental Data Package lor ORNL Waste Area Grouping (WAG 3). Solid H"aste 
Storage Area 3 (SWSA 3), ORNLlRAP·21, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

Date Prepared: December 1996 

Photo: 3579 _90.JPG 
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2-241 

UNIT NAME: Closed Scrap Metal Area (1562) 

Uriit Number: 03.02 

Project Status: Remedial InvestigationlFeasibility Study (ORNL 1990) 

Unit Location: A triangle-shaped section (approximately 4 acres [1.6 haD is situated south ofa portion of the fenced 
area of SWSA 3 and is called the Scrap Metal Area. ORNL grid coordinates are N 21,270 ft and E 26,290 ft. 
(ORNL 1990) 

Approximate Dimensions and Capacity: The area covers about 4 acres (1.6 ha). (ORNL 1990) 

Dates Operated: Site commissioned: 1951. Site inactive: 1976. (ORNL 1990) 

Present Function: Not in operation. 

Life Cycle Operatio),!: The purpose of the site was to serve as an aboveground storage site for contaminated metal. 
(ORNL 1990) . 

Waste CharacteristiCs: Some contaminated tanks and equipment are still stored aboveground. Tanks may be 
contaminated. The amount of materia! stored is not reported. (ORNL 1990) 

Release Data: Health Physics surveys of the area indicated that a radioactive tank is buried near the SWSA 3 boundary. 
One area showed gross radioactivity or Cs-137 levels significantly above background. It is suspected that this 
contamination came from runoff from SWSA 3. Surveys indicate that contamination of the scrap metal is very low, if 
present at all. (ORNL 1990) , 

Site Status: CERCLA (ORNL 1990) 

Media of Concern: Soil 

Comments: Most of the scrap metal has been removed and buried in other SWSAs (1984), and the area is posted. 
(ORNL 1990) No new information received since the 1990 Contaminated Site Summary Sheet was obtained. 

References: 
FFA, effective date January I, 1992. EPA, DOE and TDEC, Federal Facility Agreement for the Oak Ridge 

Reservation. DOEJOR-1014, Appendix C (updated February 13, 1996), Oak Ridge, Tennessee. 
Oak Ridge National Laboratory, September 1990. Contaminated Site Summary Sheet, Oak Ridge, Tennessee, 

Date Prepared: December 1996 

Photo: 06_25.1PG; 06_28.1PG 

000033 



o o o o w
 
~
 

• 
• 

\ • 



··, ...... 
1 , 

• 
• 

• 



o o o o w
 

;:
;)

 

• 
• 

.~ 
. • 



• 

• 

• 

2-243 

UNIT NAME: Contractors' Landfill (1554) 

Unit Number: 03.03 

Project Status: Remedial InvestigationlFeasibility Study. (ORNL 1990) 

Unit Location: The site is located west ofSWSA 3, which is located west of the main ORNL plant area. ORNL grid 
coordinates are N 21,420 ft and E 25,000 ft. (ORNL 1990) 

Approximate Dimensions and Capacity: The area of the site is approximately 7 acres (2.8 hal. Access is limited by 
a locked gate. (ORNL 1990) 

Dates Operated: Opened: 1975. (ORNL J 990) Site was closed. (Kubaida 1996) 

Prese~t Function: The purpose of the landfill is disposal of debris from construction sites and noncontaminated 
demolition activities. The site is also used as a disposal area for fly ash from the ORNL steam plant. (ORNL 1990) 

Life Cycle Operation': 

Waste Characteristics: This facility is now permitted by Tennessee Department of Health and Environment. Only 
noncontaminated debris and construction materials are allowed in the landfill. No hazardous or radioactive wastes are 
allowed. Prior to permitting, it is believed that similar materials were disposed of in the Contractors' Landfill; however, 
there is no documentation to support this and it is possible that contaminated soil from construction activities in the main 
plant was disposed of here. Monthly inspections are conducted to ensure compliance. (ORNL 1990) 

Release Data: No releases reported. (ORNL 1990) 

Site Status: CERCLA (ORNL 1990) 

i\ledia of Concern: 

Comments: Two small areas were identified as having some Cesium-l37 and Strontium-90 contamination. (Shoun 
1987). The source of this information was Stueber et al 198 \. 

References: 
FFA, effective date January I, 1992. EPA, DOE and TDEC, Federal Facility Agreement/or the Oak Ridge 

Reservation. DOE/OR-JOI4, Appendix C (updated February 13, 1996), Oak Ridge, Tennessee. 
Kuhaida,Jerry, November 1996. LMES Project Manager, review comments. 
Oak Ridge-National Laboratory, September 1990. Contaminated Site Summary Sheet, Oak Ridge, Tennessee. 
Shoun, R.R., 1987. Environmental Dala Package lor ORNL Waste Area Grouping (WAG 3). Solid Waste 

Storage Area 3 (SWSA 3), ORNLIRAP-2I, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

Date Prepared: December 1996 

Photo: 06_26.JPG; 06_28.JPG; 06_29.1PG 
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Annual Repon of the EnvirorvnetllaJ Restoration Monitoring and Assessment Programfor FY J992 at Oak Ridge 
NalianalLAobratory. Oak Ridge. Tennessee. ORNUER-124. September. 1992 . 

WAG 3 

WAG 3 is located in Bethel Valley about 1 Ian (0.6 mile) west of the west ent:ra.J]Ce to 
the ORNL main plant area (Fig.1.1). WAG 3 drains into the Northwest Tnbutary (NVlI') of 
Woe. The N"WT enlers woe downstream from the main plant area and could conta.m1nate 
the lower reach of woe within WAG 1 and ultimately the lower reaches of woe and WOL 
(WAG 2) as weD IS the Cinch River. Monitoring data (Energy Systems 1990) and historical 
studies (Steuber et all981) suggest that WAG 3 contnbute:s small quantities octosr and U7es 
to the N'WT. HO'tVeYer. DO data are available on heavy metal or organic contamination. . 
Additional monitoring and characterization data will be required to determine whether WAG 
3 is a source oC contaminants other than tosr and tn(i 

Third An.twal Environm.eruaJ Restoration Monitoring and Asse.s:smenL at Oak Ridge National lAboratory. DOE/OR/Ol-

1290&01. September, 1994. 

WAG 3 Rc:sults. Aoalytical results for 1993 at WAG 3 are similar to those obtained in 
tbe previous 2 years. WAG 3 is located on a north-facing slope with its upgradient wells to 
the soutb. The long axis of the site runs east to west; consequently, most of the down gradient 
wells are along the northern border. 

Total radioactive strontiym is present along the entire northern perimeter of the site . 
Values c::a::eediog the primary d.rinking water standard for total radioactive strontium and 
gross beta activity have consistently been observed at four wells in every sampling event 
Apparently, the gross beta signatures are mainly attnbutable to radioactive strontium. The 
data for the eastern and northeastern boundaries show evidence of radioactive contamination. 
including 3H and gross alpha activity. The data for the northwest boundary show the presence 

. of 3H. 

A few of the wells had volaUle organics detected but at levels within five times the 
analytical detection limit Tricbloroethene has consistently been detected above drinking water 
standards in every sampling event at one well located in the northeast pan of the WAG. The 
values have always been less than five times the analytical detection limit for the analysis 
method used . 

00003 
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Remediallnvesrigation Planfor WAG 3. ORNURAPISub-87/99053/22. September 1988. 

The WAG 3 RI planning process is predicated on an iterative 
approach, an example of which is illustrated in Figure 1-4. In an 
iterative process, data can be collected in stages. With initial RI 
activities generally focused on developing a good understanding of 
the site, subsequent iterations can be focu$ed on filling data 
gaps. The ite~ative p~ocess allows identification of key data needs 
as early in the process as po~sible and ensures that data cOllection 
is di~ected'toward p~oviding information necessary fo~ selecti.on of 
a remedial action. 

1.2.2 P~oject Objectives 

The project objectives o~ this RI are to evaluate the adequacy of I 

existing data, and consequently, to specify the means for collecting 
additional data as appropriate (EPA, 1987a). These data will be 
used to establish whether or not WAG 3 represents a significant 
hazard to human health or the environment and to provide an 
assessment of potential remedial alternatives. 

To achieve the project objectives, the following additional data 
needs have been identified: 

o Nature of the Contaminants - Information concerning the 
inventories of ~adionuclides andlor hazardous chemical 
constituents in WAG 3 is virtually nonexistent. Wastes once 
buried in SWSA 2 were exhumed'and reburied in SWSA 3. The 
exact volume and composition of these wastes were not known, 
but it is known that some stainless steel and black iron 
drums containing alpha-contaminated liquids were placed in 
SWSA 3 when it first became operable in 1946. In addition. 
plutonium contaminated soils were included in the wastes 
transferred to SWSA 3. Unspecified beta-gamma emitters. as 
well as alpha-contaminated materials. were buried in trenches 
in SWSA 3. Generally, it is believed that these waste forms 
were segregated from each other, but presently there is no 
documentation to support this contention. Trenches need to 
be located. and those containing TRU waste should be 
identified. The surface of SWSA 3 was used for storage of 

• 

.) 

various radioactively contaminated materials for over 20 'J 
years. A 1978 soil survey in SWSA 3 indicated the presence • 
of cesium-137, strontium-90, plutonium-238 and -239, 
americium-241, and curium-244. A subsequent radiologi~al 
survey conducted in 1988 confirmed the continuing presence of 
radioactive contamination on the surface of SWSA 3. While it 

I 
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is reasonable to assume that chemical constituents can also 
be found 00 the surface. no data have been collected to 
identify or quantify potential contaminants. No information 
is available on the possible radiological or chemical 
contaminants present in the Closed sciap Metal Area. 
Similarly. little informatioo bas been collected on the 
Contractors' Landfill. even though two areas in the northern 
and southwestern portions have been identified as having 
measurable amounts of strontium-90. cesium-137, and cobalt-60 
contaminated soils. The remaining area of the landfill needs 
to be characterized during the RI. 

Extent of Contamination - Radiological walkover surveys have 
indicated that surface radiological contamination has 
occurred both on and Off-site from SWSA 3. Some radioactiv~ 
contaminants have been detected in stream surface waters 
adjacent to the WAG 3 sites. as well as in the stream 
sediments. Strontium-90 has been detected as water 
discharges from seeps in both Raccoon Creek and Northwest 
Tributary. 

Evaluation of Migration Pathways - Data indicates that 
contaminants migration via tbe groundwater flow both to the 
northeast and southwest of SWSA 3 in a direction related to 
bedrock structure. Additional data is needed to better 
define the groundwater divide in the vicinity of SWSA 3 and 
identify whicb contaminants,' if any. are being transported 
off-site. The depth to bedrock, and thus tbe thickness of 
the overburden. is needed for adequate hydrogeological 
characterizations . 

These objectives will be accomplisbed by implementing a sampling 

program to collect the data needed to define the buman healt~ and 
environmental assessment and to develop the remedial actioo' . 
alternatives. Data quality objectives (ooos) (EPA, 1987a) have been 
established for each element of the sampling program based on the 
intended use of data in meeting the project objectives. These DQOs 
are outlined in the WAG 3 QAPP (Appendix B). The general types of 
information to be collected during the field sampling pha&e are 
discussed below. 

o Electromagnetic andlor magnetometer surveys will be used to 
define the location of SWSA 3 trenches and/or other 
subsurface objects. 

o Conventional surface radiological surveys will be conducted 
as needed to supplement or complement effocts by ORNL 
personnel. These surveys also will be conducted beyond the 
WAG boundary to the north to determine if radionuclide 
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3.3.2 Current and Planned Site Operations 

Currently, tbe only active operating facility within WAG 3 is the 
Contractors' Landfill. After July 20. 1988. the Contractors' 

Landfill accepted only fly ash and stabilized sludge from the 

yard sludge treatment facility (Story, 1988). The fly ~sh and 

~-
coal 

I 

stabilized sludge will continue to be accepted for disposal at the 
Contractors' Landfill until the Y-12 Plant landfill receives 

approval for disposal of these two wastes. Presently, ORNL is 
trying to gain approval to expand the present borrow area located 

south of the active portion of the Contractors' Landfill to obtain 
the required 2 ft of soil cover for closure. Closure requirements 
are outlined in the operation report (Eisenhower and Turner, 1984) 
and the operation permit (Lenhard, 1986). 

3.3.3 Current Regulatory Status 

The three SWMUs within WAG 3 are currently being addressed to 

satisfy regulations under RCRA Section 3004{u). as described 
previously in Section 1.1. Al~o, the Contractors' Landfill is 
operating under an operations permit issued on February 13, 1986, 
(Lenhard, 1986). No other regulatory requirements have been 
identified for SWMUs in WAG 3. 

~ ~3.3.4 History of Corrective Action 

Stockdale (1951) recognized that radioactively contaminated material 

should not be buried or stored in Bethel Valley due to the solution 
channels present in the underlying rock which could provide a 
network of migration paths in the subsurface. At Stockdale's 
recommendation. and because rock was encountered in the near-surface 
(making trench excavation difficult), burial of radioactively 
contaminated materials was terminated at SWSA 3 in 1951. 

The recognition of the problems associated with the migration of 
contaminants at WAG 3 subsequent to Stockdale's evaluation prompted 

• 

several investigators to install monitoring wells, conduct ~ 
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geophysical and surface radioloqical surveys. and sample surface 
'Water. The results of these investiqations are reported in Duquid 

(1973), Mortimore (1987), Rothschild et al. (1985)' Switek (l983). and 
Uziel. et al. (1988). 

since its inception in 1946, there have been only limited corrective 

actions taken at SWSA 3. In 1978 and 1979 all above-ground stored 
items (Section 3.2.1), whether contaminated or not, were removed to 

other areas. If these items had detectable contamination they were 
taken to SWSA 6 in Melton valley and buried. If they were not 

contaminated they were taken to the SWSA S. also in Melton Valley, and 
buried. Items that had been taqqed for continued storaq~ but were 
radioactively contaminated were taken to an area just west of SWSA 4 
in WAG 7 Storaqe Area 7841 (BNI, I9S8c) and stored above ground. 

Following the removal of surface-stored items at SWSA 3. the east side 
was covered with about 8 in. of soil and sown with grass. Also, a 

diversion ditch was installed inside the fence at the southeast 
portion of the SWSA. This ditch diverts surface runoff to WOC. Trees 

and small shrubs were also ~emoved from SWSA 3 at this time~ In 1982. 
a small, radioactively contaminated area on the south side of SWSA 3 

was fenced in and became part of the original area. This additional 
area was leveled, seeded with qrass, and fertilized. 

There have been no documented corrective actions at either the 
COntractors' Landfill or the Closed Scrap Metal Area • 
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4.3.2 Characterization and Inventory of Wastes 

On the whole. the wastes stored and buried in the SWSA 3 are poorly 
defined in terms of location and inventory of constituents. The 
major radiological contaminants are believed to be strontium-gO, 

tritium, cesium-l37, and cobalt-60. but concentrations or totals are 
unavailable. Other radionuclides are believed present (plutonium, 

ruthenium. uranium, and TRU isotopes) but are inadeQuately, 
eharacterized. Characterization of chemical contaminants has not 

been made. 

4.3.3 Release Potential from Contaminant Sources 

On the basis of available data. each of the SWMUs in WAG 3 has been 
categorized as to their potential for release of contaminated The 
information status of each key assessment factor for each SWMU in 
WAG 4 is presented in Table 4-5, as determined from the data 
evaluation described previously in Section 3.0. -Description of 

Current Situation.-

Table 4-5 indicates the availability of information for each SWMU 
and estimates the level of uncertainty (low, moderate, or high) 
associated with each assessment factor. Definitions of low, 
moderate, and high uncertainty are described on Table 4-6. 

materials to the environment. The potential for releases from WAG l 

SWMUs are as follows: 

o Known Releases: SWMU 3.1, SWSA 3 
SWMU 3.3, Contractors' Landfill 

o Potential for Release: SWMU 3.2. Closed Scrap Metal Area 

Releases from the WAG 3 SWMUs have or could have contaminated the 
surrounding environment. The contamination associated with each of 

the environmental media is discussed in tbe following section. 
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4.3.4 Contamination of the Environment 

.Release of contaminants from the WAG 3 SWHUs has resulted in the 

known or suspected contamination of soils. sediments. groundwater 

.nd surface water within WAG 3. Known contamination is supported by 

analytical data. Areas of suspected contamination are based on site 

visits. information from ORNL staff. and professional judgment. 

This is presented in the following listing: 

SOILS: SURFACE, AND SUBSURFACE 

o Known Contamination 
SWSA 3 Site 
Contractors' Landfill 

o Suspected Contamination 
Closed Scrap Metal Area 

SEDIMENTS 

t'<,.: 

" 

o Known Contamination 
Northwest Tributary 
Raccoon Creek 

'1' 

SURFACE WATER 

o Known Contamination 
SWSA 3 Seeps 
Northwest- Tributary 
Raccoon Creek 

GROUNDWATER 

o Known Contamination 
SWSA3 

o suspected Contamination 
Closed Scrap Metal Area 
Contractors' Landfill 

Quantification ot the extent of known contamination and the 

resolution of suspected releases and/or environmental contamination 

will require the collection of additional data. The rationale and 

logistic plans for obtaining these data are discussed in Section s.o 
and tbe WAG. 3 Field Samplinq Plan (Appendix A) . 
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A22 Closed Contractor's Landfill (7658) 
. ~/97.:L. 

1. SITE NAME: Closed Contractor's Landfill (7658). 

2. LOCA nON: 1.4 miles east-southeast of the main plant area at intersection of MY 
Access Road and Ramsey Drive. 

3. SERVICE DATES: Early 1960s to 1975. 

4. STATUS: Inactive; controlled by WMRAD (L. Holder, Jr.). Temporary storage area 
for P&E Division. 

5. DESCRIPTION: 

(a) Operating History-The road into the area was built in the 1960s, and the landfill 
area at the top of the hill (north) was opened at this time. In the mid-1960s the area 
on top of the hill was closed, and the landfill area at the bottom of the hill was 
opened. In 1975 when another landfill was opened, the Contractor's Landfill was 
closed. The landfill was then graded level and seeded. Ramsey Drive was later built 
over outcroppings of the southernmost part of the landfill. When the pavement in 
these areas collapsed, the buried material was dug up, moved to the northern part 
of the site, and replaced with fill dirt to support the road. 

(b) Physical Description-The site is - 3 acres and is - 500 ft long and 260 ft wide. The 
original land surface sloped from north to south so that the depth of fill probably 
ranges from less than 6 ft on the north side to - 30 ft on the south . 

(c) Current Condition-The site has a gravel surface and is presently used as 
aboveground storage for noncontaminated scrap metal dumpsters. 

(d) Radiological Hazards-Records indicate that the Closed Contractor's Landfill does 
not represent a source of release of radioactive or hazardous materials. Aerial and 
walkover radiation surveys have not detected radiation levels above background. No 
visible leakage or seeps have been observed or documented. 

6. SECURITY !PROTECTION SYSTEMS: The Contractor's Landfill is located ina limited 
access area in MY. 

7. SURVEILLANCE ACTIVITIES: See TableA2.2-1 for details of surveillance activities. 

8. ROUTINE MAINTENANCE: No maintenance activities are conducted or anticipated. 

9. ANTICIPATED REPAIRS/IMPROVEMENTS: None . 
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RemediLlllnvestigalion Plan/or WAG 3. ORNlJRAP/Sub-87/99053/22. September 1988. 

~3.2 CHARACTERIZATION OF SOLID WASTE MANAGEMENT UNITS 

WAG 3 contains the SWMUs shown in Figure 3-8, including the SWSA 3 

site (SWMU 3.1), the Closed Scrap Metal Area (SWMU 3.2), and the 

Contractors' Landfill (SWMU 3.3). The most significant SWMU in 
terms of potential contamination is SWSA 3, with a surface area of 

approximately 6.1 acres. SWSA 3 was used as a disposal site for 
low-level sol~d radioactive waste, including TRU waste,. between 1946 
and 1951, when active ·disposal of waste was terminated. 

Subsequently, -scrap metal was stored above ground at the area until 

it was removed in 1979. 

The Closed Scrap Metal Area, approximately 4 acres, was used as a 

burial site for contaminated metal. The Contractors' Landfill 
occupies approximately 7 acres and is currently used for the 
disposal of construction debris, fly ash, and noncontaminated 

demolition products. 

These three SWMUs are described in detail in the following 

sUbsections. A summary of the radiological and chemical 

contaminants associate~ with WAG 3 are presented in Section 3.2.4. 

," 

• 

• 
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3.2.1 SWS~ 3 (SWMU 3.1) 

As shown in Figure 3-8, SWSA 3 is a fenced. roughly rectangular 

area, elongated from east to west. relative to the ORNL grid. It is 

located in Bethel Valley about 0.6 mi west of the main ORNL co~plex# 
at the foot of Haw Ridge. The ORNL grid coordinates for SWSA 3 are 
N21760 and E26200. 

SWSA 3 was commissioned in May 1946 to receive various solid. 

radioactively contaminated wastes for routine burial. These wastes 
included contaminated trash. laboratory equipment, and other . 
discarded materials (Coobs and Gissel, 1986). The site was closed 

for below-ground storage of waste in early 1951 but remained open 
until 1979 for above-ground storage of large items of slightly 
contaminated equipment that were either salvageable or too awkward 
to bury. The inventory and the estimated volume of material stored 
on the surface o!SWSA 3 as of March 1, 1979, is shown in 
Table 3-4. This inventory represents the storage status prior to 
initiation of cleanup. 

SWSA 3 was the third and last of successively larger land disposal 

areas to be located in Bethel Valley. The location was originaily 
chosen because of its close proximity to ORNL but relatively obscure 

. location, and the area's soil was easily excavated (Coobs and 
Gissel, 1986). Ironically, the site was closed in 1951 for below 
ground storage due to excavation difficulties resulting from shallow 

bedrock at the west end of the site. Also, Stockdale (1951) 
reported that Melton Valley would be better suited for below ground 
waste disposal due to the fact that Melton Valley is underlain by 

shale. 

Several sources including Shoun (1987). Stueber et al. (1981), and 

Grizzard (1986). report that disposal records for SWSA 3 were 
destroyed by fire in 1957. Bates (1983) estimated that SWSA 3 was 
used at a rate of 1.5 acres per year and that at closure in 1951, 
disposal amounted to a volume of 600,000 to 725.000 ft 3 of LLW 
containing approximately 44,000 to.56,000 Ci of radioactivity. The 
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TABLE 3-4 

INVENTORY OF MATERIALS AND EQUIPMENT STORED 
ABOVEGROUND AT SWSA 3, MARCH 1. 1979 . ~ 

Items 

Drums 

Tanks 
Hoods. Gloves Boxes 

Concrete Blocks 

1 Beam and Tank 

Shelters 

TS Moderator Structure 

Elect Furnaces, Blowers. Budracks 

Boxes and Unidentified Crates 
Casks 

Pumps, Motors 
SS Odd Containers, Buckets. Sinks 

SS Racks with Filters & Angle Iron' Structures 

Pipe and Duct 

GI Cans 

Other 

Lead Bricks. Sheets, Etc. 

ESTIMATED 10% MISSED 

Source: King (1979). 
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SUBTOTAL 

TOTAL 

3-30 

No. Items Estimated 
or Groups Volume (ft 3 ) 

SOD 4,000 

177 20,000 

72 3,000 

47 2,500 

1 3,000 

9 7,000 

1 1.000 

11 1,000 

18 2,000 

18 1,500 

15 200 

28 1, 000 

10 1,600 

20 1,400 • 50 150 

263 11,000 

38 (130 Tons) 

1.278 60,350 

..1ll 6,000 

1,406 66,350 
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trenches were excavated parallel to each other across the width of 
the SWSA. with each trench 15 ft deep or less (Shoun. 1987) . 

Stoc~dale (1951) described the disposal process as removing the soil 
down to bedrock, generally less than 15 ft deep. dumping the wastes 

into the excavation. and then covering with the soil, except in the 

case of alpha-contaminated materials, which were first covered with 
concrete before backfilling with excavated soil. Figure 3-9 shows 

the orientation and general content classification of trenches in 
SWSA 3. The number and exact locations of the trenches is unknown: 
however, the process of trench disposal supposedly began at the 
eastern end of the area and proceeded west. 

SWSA3 received "special hot materials" from Off-site waste 
producers for several months prior to the official opening of the 
area for routine b~rial (Webster. 1976). Some possibly hazardous 
chemical wastes are probably buried in SWSA 3, since there are no 
available records to the contrary (Shoun, 1987). Additional 

contaminated wastes buried at SWSA 3 included material from oth~r 
AEC-project producers and users of AEC-distributed isotopes 
(Stockdale. 1951). 

After closure of SWS~ 2. all the waste was reported to have been 
exhumed and placed in at SWSA 3. Sometime between 1946 and 1949. 

stainless steel drums with liquid plutonium waste were removed 
intact from SWSA 2 and reportedly placed in SWSA 3 (Webster 1946. 

ORNL. 1987). Some black iron drums with beta-gamma waste that had 
been buried in trenches in SWSA 2 had deteriorated to the point that 
the surrounding soil was removed also, and both drums and soil were 
buried in SWSA 3. 

The drums of alpha-contaminated wastes from SWSA 2 were encased in a 
concrete-lined trench in SWSA 3. This tren.ch is located reportedly 
in the northeast portion of the SWSA (Webster, 1976). In later 
operations, alpha wastes in drums were put into unlined trenches and 
·tben covered with concrete. Beta-gamma contaminated wastes were 
buried in separate unlined trenches and covered with native 60il . 
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According to Baughn (1987). the trenches in SWSA 3 were not free 
draining~ therefore. water accumulated in them. It is not known 

whether the water was surface water or groundwater. If. in fact, 
the trenches are 15 ft deep, then the wastes in the bottom of the 

trenches in the northeast quarter of the SWSA are perennially 
saturated (Stueber et al •• 1981). 

Two known seeps (Section 3.3.1.5) are associated with SWSA 3 
(Stueber. et al., 1981). One seep is located about 1148 ft east of 
SWSA 3 on the Northwest Tributary of WOC. Strontium-gO is entering 
this drainage and is also discharging from a second seep on Raccoon 
Creek approximately 2100 ft southwest of SWSA 3, at a rate of about 
0.5 mei per month. A straight line connecting the two seeps has a 

trend through SWSA 3 that closely approximates the strike of bedrock 
in Bethel Valley (Stueber et al .• 1981). 

Groundwater samples collected in 1964 showed small amounts of 

trivalent rare earths (TRE). strontium-90, strontium-59, and tr~tium 
(Uziel el al •• 1958). In 1973. ground water samples indicated the 

• presence of elevated strontium-90 levels. 

• 

In 1978 and 1979, SWSA 3 was cleaned-up by removing the items stored 

~n the surface. Figures 3-10 and 3-11 depict -before and after" 
photographs. respectively. of the area relating to the cleanup 
operation. Details of this cleanup can be found in Section 3.3.4. 

In 1982, a small triangular-shaped area south of SWSA 3 (Figure 3-8) 
of about 0.4 acres was found to contain contaminated material (Uziel 
et al., 1988). It is believed that the contamination is a storage 
tank that may be buried within this area. This remains to be 
confirmed during the at Phase I work. This tank may contain 
radioactively contaminated solvents from 135 drums previously stored 
on the surface of SWSA 3. It was suggested -that the safest 
compromise was to sorb the solvent in these drums on vermiculite in 
a buried tank. fill any freeboard remaining in the tank with earth. 
seal the manhole, and cover the tank- (Robinson, 1979). A stainless 
steel tank in SWSA 3 was large enough to handle the volume of waste, 
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and since it was contaminated internally it could have been utilized 
for this purpose. It is unknown if this tank was already in the 

ground at the time or whethe~ it was stored aboveground and ~ 
subsequently buried. This area was subsequently fenced and became I 

an integral part of SWSA 3 (Figure 3-8) when the fence was removed 
between the original area of SWSA 3 and the new area. This annexed 
area was graded. fertilized. and seeded with grass. It is now 
maintained as part of SWSA 3. 

In 1987. Uziel et ale (1988) conducted a surface radiological' 

investigation at SWSA 3 to determine the level and extent of surface 
contamination and to recommend corrective actions if necessary. 
They found 74 areas. and 24 point sources of higher-than-background 
gamma exposure (Section 3.3.1.3). 

3.2.2 Closed Scrap Metal Area (SWMU 3.2) 

3. 
The Closed Scrap Metal Area (SWMU 3.2) covers approximately 4 acres 

and is a graded. filled. and grassed area: the exact boundaries of 
which are unknown. This SWMU. located on a hillside south of SWSA 

(Figure 3-8 ).,was.operated as a contractors · landfill between the 
early 1950s and the mid 1960s. After reaching its capacity, the 
fill area was used for storage of scrap metal. the nature and origin 
of which are undocumented. No other data are available for this 
area. 

3.2.3 Contractors' Landfill (SWMU 3.3) 

The Contractor's Landfill is a 7-acre are~~ocated about 130 feet 
.west of SWSA 3 (Figure 3-8) that has been in operation since 1975. 
Currently, the landfill is used as a disposal area under a permit 
issued January 23, 1986 by the Tennessee Department of Health and 
Environment (TDHE) Division of Solid Waste Management. Disposal of 
the following is allowed under the permit: concrete block masonry, 

roofing, plastic, fly ash. pasteboard, plaster, paper and wood 
wastes. noncontaminated soil. electrical wiring, and piping. In 
addition. TDHE determined that the stabilized sludge from the coal • 2689m:DRAFT 
19/13/88 
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yard runoff treatment facility was suitable for disposal in the 
landfill (Maupin, 1986). Data provided to TDRE by ORNL on the 

characteristic~of the stabilized sludge are shown in Tables 3-5 

and 3-6. Analysis for radioactivity in the coal yard basin sludge 

indicated that the radionuclide~ present in the samples were-from 

natural sources rather than man-made isotopes. No contaminants such 
as cobalt or europium showed up in the analysis and the levels of 
cesium-137 were comparable to remote Off-site concentration (Story. 
1988a). Uranium and thorium were present in the samples but are 
naturally hiqh in coal materials. 

~he permit for the Contractors' Landfill does not allow any 
excavations below grade except in areas upgradient from the fill 
area. Excavations from these areas are used as cover material. 
Therefore. all disposals at the landfill have to be made above 
existing qrade. The permit does not allow disposal of putrescible, 
readily degradable or leachable wastes. or was~es containing free 
liquids. Surfa~e runoff is required to be diverted around the fill 
area. Any material deemed to be. ~azardous according to the 
Tennessee Hazardous Waste Management Act cannot be disposed of at 

the landfill. Liquid wastes, industrial special wastes, or wastes 

requiring special handling can be disposed of at this facility. but 
only after written permission for each individual case is obtained 
from TDHE. 

TORE has permitted the facility since 1984: however, p'rior to the 

1986 permit. no controls were exercised over the disposal of 
materials in the landfill~ so it is possible that materials 
presentli prohibited from the landfill were buried. A radiation 
walkover survey conducted by Stueber et ale (1981) located two areas 
of elevated radioactivity levels. were found. The first area 
consisted of a mixture of contaminated soil and gravel. and the 

second area consisted solely of contaminated soil. In both areas 
the principal radionuclide was cesium-137 (Section 3.3.1.3) • 
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TABLE 3-5 

CHARACTERISTICS OF THE STABILIZED SLUDGE 
CONTAINED IN CONTRACTORS' LANDFILL 

1. Physical Characteristics 
State: Stabilized Sludge 
Color: Black 
Density: 5.743 glcc 
Moisture by volume: 20.9\ 

2. Chemical Characteristics 

a) CDmparison of concentrations in EP Tox extract from Coal 
Yard Sludge with EP Tox Limits 

Silver 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Mercury 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2, 4-0 
2. 4, S-TP 

b) Ignitability: 
Corrosivity: 
Reactivity: 

Concentration (mg/l) EP Tox Limit (mg/1) 

<o.os 
<0.10 

0.82 
0.13 

<0.04 
<0.20 
<0.20 
<O.OOOS 
<0.0002 

0.002 
<0.008 
<0.005 
<0.010 
<0.010 

negative: flash point >70°C 
negative: pH=10.16 
negative: Cyanide o.os ~g/g 

Sulfide <0.01 mglg 

5.0 
5.0 

100.0 
1.0 
S.O 
S.O 
1.0 
0.2 
0.02 
0.4 

10.0 
0.5 

10.0 
1.0 

c) Organic compounds measured above detection limits: 
Methyene chloride 16 pg/l 

3. Generation source: 

• 

• 

Reserve coal is stored on approximately four acres of land. 
Rainfall produces an acidic leachate at an average yearly rate 
of 4.76 million gallons. This discharge is directed to the coal 
yard runoff and for treatment. The treatment system collects 
coal yard runoff in a settling basin until tbe volume is 
sufficient to operate the treatment system. Tbe wastewater is 
pumped to a tank where it is neutralized. tben the 
neutralization tank overflows into a clarifier where solids are 
allowed to settle and oils removed. The water which overflows 
the clarifier is monitored and recycled or discharged to a catch 
basin which discharges to White Oak Creek.· ~ 
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TABLE 3-5 (continued) 

3. Generation"source (continued): 
I 

The sludge which builds up in the clarifier is transferred to a 
sludge holding tank. The sludge is then pumped from the tank to 
a vacuum drum filter where the.excess water is removed. The 
composition of the stabilized sludge is approximately 90 percent 
lime and coal yard sludge and 10 percent diatomaceous earth 
which is used as the filtering material. 

a) 
b) 

Quantity: 
Frequency: 

4. Disposal: 

12 cu. yd./month 
6 cu. yd. dumpster/2 weeks 

The resulting stabilized sludge cake will"be disposed of in the 
permitted ORNL Contractors' Landfill (Reg. No. DML 731030015). 
The disposal will occur on the current active portion of the 
lift 'and will be worked into the lift face in a ma'nner similar 
to any other debris. 

Source: Rohwer (1986). 
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TABLE 3-6 

TOTAL CONCENTRATIONS OF PARAMETERS MEASURED IN THE STABILIZED 
SLUDGE DISPOSED IN CONTRACTORS' LANDFILL 4Ia 

. , -! 

Parameter 

Silver 
Aluminum 
Arsenic 
Boron 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Coppel: 
Gallium 
Lithium 
Manganese 
Molybdenum 
Sodium 
Nickel 
Phosphorus 
Lead 
Antimony 
Selenium 
Silicon 
Strontium 
Titanium 
Vanadium 
Zinc 
Zirconium 
Tin 
Iron ... 2 
Magnesium ... 2 
Mercury 
2.4-D 
2.4.S-TP 
Endrin 
Lindane 
Methoxychlol: 
Toxaphene 

Source: Rohwer (1986). 
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Concentration (~g/g) 

<4.6 
6300 

70 
21 
42 
4.3 

6S00 
11 
60 
11 ' 

390 
<23 
<18 
380 
<3.7 

780 
150 
290 

34 
<18 
<18 
780 

2 
21 
15 

870 
<1. e 
<4.6 

8300 
7500 

0.013 
<10 
<10 

<0.2 
<2 
<8 
<S 

• 
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000068 



:. 

• 

• 

3.2.4 Inventories of' Major Contaminants in WAG 3 SWMUs 

The quantities of radiological and chemical contaminants in WAG 3 

SWMUs is unknown. Information on the types of wastes handled at the 
WAG) SWMUs is discussed in the following paragraphs. 

3.2.4.1 SWSA 3 (SWMU 3.1). The SWSA 3 site consists ot buried 
waste containing trash. scrap. carcasses. soil. iubble. filters. 

oils. asbestos. lumber. equipment, shielding. and containerized 
waste. with the major radiological contaminants present including 

strontium-gO. cesium-137. tritium, TRE. and TRU isotopes (Bates, 
1983; Trabalka. 1987). The estimated total volume of buried waste 

in SWSA 3 is between 600.000 and 725.000 ft 3 with a radioactivity 
volume between 44,000 and 56,000 Ci (Trabalka. 1987). Radioactivity 
levels associated with specific radionuclides have not been 
quantified, nor have volumes been determined. A 1978 soil survey 
indicated the presence of cesium-137, strontium-90. plutonium-238 
and -239. americium-241. and curium-244. A subsequent radiological 
survey in 1988 confirmed the continuing presence of radioactive 
contamination on the surface of SWSA 3. Chemical constituents of 
the waste have not been identified or quantified. Explosives may 
have been buried on-site, since J. Bolinski (1988) indicated during 
the site tour that some containers with explosive materials had been 
recovered from the surface of SWSA 3 during the 1978-1979 cleanup. 

However, types and quantities are unknown. 

As shown in Table 3-7. the estimated inventory of TRU contaminants 
.in WAGs 1, 3. 4 and 5 is 270 Ci, constituting a total volume of 

219,000 ft 3 (TRU Waste Program, 1987). These historical estimates 
have been derived from accountability records and back-extrapolation 

using reasonable assumptions of trench size and number of trenches. 
The total volume of contaminated soils resulting from 'solid waste 

burials in the ORNL SWSAs was estimated to range from 424.000 tt) 
. 3 

to 2,119.000 ft (DOE, 1985). 

3.2.4~2 Closed Scrap Metal Area (SWMU 3.2). The composition of 
any potential chemical or radiological wastes buried in the Closed 
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TABLE 3-7 

ESTIMATED VOLUME AND TRU RADIOACTIVITY CONTENT OF 
BURIED WASTE AND CONTAMINATED SOIL AT ORNL 4IIl 

Waste Site and 
Description 

WAGs 1, 3, 4, and S 

Contaminant 

Burled TRU-Contaminated 233U and 
Wastes 239pu 

Contaminated Soil Proximate TRU 
to Wastes 

Inventory 
[Ci (lb») 

270 (12.3)(a) 

N/A 

Volume 
(ft 3) 

219,000(a) 

424,000-
2,119,OOo~b) 

(a) Historical estimates obtained through the use of accountability 
records (inventories) and back-extrapolations (volumes) (DOE, 
1985). 

(b) Historical estimates which are based on multiples (2 to 10) of 
the buried TRU waste volume estimate. This estimate also 
assumes that TRU-contaminated sites are isolable from LLW sites. 

Source: TRU Waste Program (1987). 
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Aerial of WAG 3 looking Northeast 

Rt'fcrences: 
(I) Sile Descripliolls of Environmental Resloralioll Units al ORNL. Oak Ridge. Tennessee 
(ORNUER-39 I), Febntary 1997. 

(2) RemedillllllvesligllliOlI Plan For WilsIe Area Grollping J (ORNURAPiSub-87/99053122), 
September 1988. 

(3) FOllrth Anllllal Environmental Restoralion MonitOring andAssessmellt Report (FY /995). 
ORNL. Oak Ridge. Tcmllessee (DOEIORIOI-1413&D1). September 1995. 

Friday. April 18, 1997 
File Name: WAG3fad 

(photo #: 7769-80) 

I 
I I 

Waste Area Grouping 3 
(WAG 3) 

Information Sheet 

Historicnl Summary: WAG 3 includes Solid Waste Storage Area 3 (SWSA 3), the Closed 
Scrap Metal Area, and the Contractors Landfill. The most significant area is SWSA 3, which 
was used for land disposal of low-level radioactive and transuranic (TRU) waste. 
Subsequently, surplus equipment and drums were stored on top of the burial site until it was 
removed i.n 1979. The Closed Scrap Metal Area was used as a burial site for contanlinated 
metal and the Contractors Landfill was used fortlle disposal of construction debris. 

Status: The WAG 3 Remedial Investigation Plan was issued ill September 1988. It 
summarized site data and identified data needs, but was never implemented. Soil samples 
were collected in the area in 1995 in a sampling effort associated with the Melton Valley 
Area Remedial Inves~igation. Future remediation decisions for this area will be included in 
the Bethel Valley Record of Decision. 

Risk Summary: The risks associated with surface soils and groundwater in the WAG 3 area 
exceed the EPA's target risk range for a residential use scenario but would probably be 
acceptable for a recreational use scenario. 

Impacts to Watershed: The seep on the Northwest Tributary contributes less thml I % of the 
Strontium-90 at White Oak Dam (1993-1994 data) 

WAG 3 Data Summary Table 
Unit Name . Dates of OpE'ration . Surface Area Waste Volmne (rr)~ Railionuclide Current Releases 

. : .. (acres) Inventorv (a) " 

SWSA3 1946-1951 5.5 Placed waste 600,000 .- 56,000 at disposal Seeps in Raccoon Creek 
Cmtaminated Soil'" 3,000.000 and Northwest Tributary 

Closed Scrap 1951-1976 3 Unknm"n Negligible Some surfuce soil 
Metal Area , OOltamination 

CmlractOl'S:. 1975-" 12 Unkno\\1l NI.."gligible None reported 
Landfill 

.. Note: Waste volume and inventory are current best estimates and may change as additional data "re available; numbers are rounded. 
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Scrap Metal Area has not been identified. Presumably, some of the 
scrap metal was contaminated with radioactivity on the surface. but 

. ~here are no records of the type of scrap metal. its origins. or 

possible contaminants. The same is true for potential chemical 
wastes, although since the area was used as a contractors' landfill 
with uncontrolled access for 15 years, it is conceivable that 
residuals from paint or solvent containers were buried there. 

3.2.4.3 Contractors' Landfill (SWMU 3.3). The active 

Contractors' Landfill is known to have 2 acres where soil 

contaminated with strontium-90. cesium-137. and cobalt~60 has been 
deposited (Stueber et al., 1981). No other potential contaminant 

sources have been identified. 

3.3 WAG 3 SITE DESCRIPTION AND CHARACTERIZATION 

3.3.1 Site Description 

3.3.1.1 Bethel Valley Geology. WAG 3 is located in Bethel 

Valley. which is within the Whit~ Oak Mountain Thrust Block and is 

immediately underlain by strata of the Middle and Late Ordovician 
Chickamauga Group. This section summarizes the findings of selected 
studies that have contributed to the understanding of the bedrock 
geology of Bethel Valley. Although these studies were not performed 
within WAG 3. their findings may be applied to the interpretation of 
site-specific data collected at WAG 3 in the future. 

The bedrock formations beneath Bethel Valley--Haw Ridge to the 
southeast and Chestnut Ridge to the northwest~:"'are marine 
sedimentary rocks of Early Cambrian to Late Ordovician Age (McMaster 

and Waller. 1965) (Figure 3-12). The Chickamauga Group. which 
directly underlies Bethel Valley at ORNL. is primarily composed of 

Middle and Upper Ordovician limestone. although shale. siltstone, 
and chert are also present. The Chickamauga Group cannot be 
measured in its entirety at any single outcrop in Bethel Valley; 
however. composite thickness measurements from several localities 
and from 51 boreholes in or near Bethel Valley (Stockdale. 1951) 
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Remedial Investigation Work Plan for GW OU at ORNL 

2-26 

Examples of strata-bound flow at ORJ'lL have been identified from the distribution of contaminants 
in plumes and from groundwater elevation measurements. The following are presently-known examples 
of oreferred flow Daths at the ORNL site: 

*. Groundwater contamination has been identified at WAG 3 in Bethel Valley in monitoring wells and 
in sutface water bodies that drain the site. Contamination in sutface water appears in two distinct 
areas, one in the northwest tributary of White Oak Creek and a second in an unnamed tributary to 
Raccoon Creek. Studies of these tributaries have identified specific reaches that appear to be the 
sources of each stream's contamination. The hypothesis that strata-bound flow in the· Witten 
Formation is controlling the distribution of contamination at WAG 3 comes from the observation that 
a line drawn between the seeps along each stream runs approximately parallel to strike and passed 
through SWSA 3, the expected main contributor to groundwater contamination in WAG 3. The 
distribution of contaminants in monitoring wells at this site is difficult to explain. The hypothesis 
for preferential flow needs to be further developed and tested for this site . 
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Groundwater and surface water contamination at WAG 3 serves as an example of how identification 
of surface water contamination can lead to a better understanding of the nature of groundwater 
contamination and provide information on the flow paths in groundwater. WAG 3 straddles the surface 
water divide between White Oak Creek and Raccoon Creek in Bethel Valley and straddles the apparent 
shallow groundwater divide between these two drainage systems. Groundwater quality data for this area 
are sporadic and'analysis of groundwater at three wells in the vicinity of the WAG has identified the main 
contaminant in groundwater as \lOSr, with on~ analysis of Cd above maximum contaminant levels (MCLs). 

Contamination with \lOSr has been identified in the northwest tributary of White Oak Creek and in 
-~Raccoon Creek. A 30.5 m (lOO=ft) reach of the nortbwesttributary of White OakJ:reek and a similar 

reach in an unnamed tributary at the headwaters of Raccoon Creek have been reported as the primary 
sources of this contamination. A line drawn connecting these discharge points is parallel to geologic 
strike and passes througb SWSA 3, the primary source of this contaminant. 

Using this preliminary evidence derived from limited groundwater data and stream data, it is possible 
to infer that the primary groundwater and contaminant flow paths from WAG 3 are strata-bound and 
discharge to the surface water where the flow paths intersect the stream valleys. This will allow the 
investigation at WAG 3 to be more focused . 
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3.4 WAG3 

3.4.1 Site Location, Description, and Background 

WAG 3 is located in Bethel Valley -915 m (3000 ft) west of the main ORNL plant west gate and 
is composed of an estimated 8.9 ha (22 acres) (Fig. 3.12). This WAG contains 3 SWMUs: (1) the 
Contractors' Landfill, which is presently in operation; (2) the Closed Scrap Metal Area; and (3) SWSA 3, 
which is not currently in use. 

3.4.1.1 Contractors' Landfill 

The Contractors' landfill is located -40 m (130 ft) west of SWSA 3 and is composed of -2.8 ha 
(J acres). The operating conditions of the landfill permit for this SWMU restrict the types of waste that 
may be disposed of here to concrete block, masonry, roofing, plastic, fly ash, pasteboard, plaster, paper 
and wood wastes, noncontaminated soil, electrical wiring, and piping. Prior to permitting, it is believed 
that similar materials were disposed of in the landfill; however, there is no docum~!1.~~Q.!!J~ sUI'QQrt this 
assumptiofi~-ICis liossiole-tliafcoritariiinatea-soil-f(orii-oonstrUCtlonactfvities in the main plant area was 
disposed of at the site. A beta-gamma survey of the area identified two small areas of contarnhiation 
where the principal contaminants were determined to be IiOSr and mCs with lesser amounts of CiOCO. 

3.4.1.2 Closed Scrap Metal Area 

The Closed Scrap Metal Area consists of an estimated 1.6 ha (4 acres) of graded fill maintained in 
grass. Its general location is adjacent to and southeast ofSWSA 3; however, its exact boundaries are not 
known. This SWMU was operated as a contractors' landfill for an estimated 15 years. After reaching 
its capacity, the fill area was reportedly used for storage of scrap metal, the nature and origin of which 
are not documented. Ultimately. this area was closed and much of the scrap material is believed to have 
been buried on site. Because the nature of the wastes disposed of in this area were not well known, 
health physics surveys of the site were conducted. The surveys indicated activity levels above background 
in the section where the scrap metal area adjoins SWSA 3. Details on the level and exact location of 
activity· are sketchy, though there is some information suggesting that the contaminated area(s) may have 
been related to a scrapped and buried storage.tank and/~r runoff from SWSA 3. 

The he3Ith pbysics survey also included soil, vegetation, and biological sampling. Of all the samples 
collected, only one soil sample taken near the SWSA 3 fenceline showed significant.activity of 131Cs at 
~ depth of 20 cm (8 in).' The general cOnclusion of f:be h~th physics surVey was that contamination 
levels in the buried scrap metal were low, if present' at all. It was inferred that the' contaminated areas 
in th'e Closed S'crilp Metal Area adjacent to S'VSA 3 are probably related to sources w.ithin SWSA 3, with' 
the pos'sible'eiception of the' buried storagetaDklcontam.iti3.iecf'nieiaJ.. '->;' .":"":,,: ... ,::':..l..:,,,; '-.._'_ ... , ~ ..... ;.., ... : 

: .... ..:: .. :I i>;" :~-.. t;,,;e::!..""',) •• .-~·.. ...... _ " ,;', _" ~ ~C"".":~:.'. . .... ;:~: . ; ... :.-# . . . . .' -. ' ... :-' ~ .. :. : 

3.4.1j SwSA '3' ... ~- '. .,-":; ',: . 

S~~~';'is composed of .:. ~.::b~ (7 acres):> appearbt~ in "~'lan view as two offset rectangl~' :th a . 
triangular protrusion on the southeastern side. This SWMU is located northeast of the Closed Scrap 
Metal Area and is presently planted in grass and enclosed by a chain link fence. SWSA 3 was used for 
the disposal of contaminated trash and laboratory equipment; however, it also received some waste 
transplanted from the c1osur.e of SWSA 2. The area was operational from 1946 to 1951; although several 
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Remedial Investigation Plan/or tlu> Ground .... :(J.Jer Operable Unit (J.J Oak Ridge National LaboraJory. DOE/OR-
0111252&01. March 1994. 

3.4.2 Characterization of GroundYf8.ter Contamination 

3.4.2.1 Groundwater mOnitoring system 

The groundwater monitoring system in and around WAG 3 includes 19 monitoring wens installed 
in 1950 or 1964. 21 piezometers installed in 1986, and 26 additional monitoring wells installed between 
1987 and 1990. The 19 older monitoring wells were installed as part of the pre-RAP and were 
constructed as open boreholes or were stabilized with perforated steel casing running the entire length 
of the borehole. The piezometers were constructed of 5-cm or 1O-cm (2-in. or 4-in.) ID PVC casing and 
screens. Sandpack was placed around the screens, and a bentonite seal was placed above the sandpack. 
The remaining annulus was grouted, 'and each piezometer was completed with a cap and protective cover. 

The 26 additional wells at WAG 3 were installed as part of a groundwater quality monitoring well 
installation program at ORNL. These wells were constructed of 5-cm or lO-cm (2-in. or 4-in.) ID 
stainless steel casing and screens. The remainder of the well construction was the same as described for 
the piezometers. Each well was completed with a steel protective casing, locking cap, steel guardposts, 
and a concrete pad. The locations of the monitoring wells or piezometers within WAG 3 for which 
groundwater quality data were evaluated for this summary are presented in Fig. 3.13, and a summary 
of the total depths for these installations is presented in Table 3.3. ' 

3.4.2.2 Contamination nature and extent 

Two principal source documents were used to develop _ an understanding of groundwater 
contamination at WAG 3. These documents were the Preliminary Geohydrologic Sile Ouuoaeri.zaJion 
and Proposed Water Quality Well Locations/or WAGs 4,5, and 3, and SWSA 1 (Energy Systems 1987a) 
and the Oak Ridge Reservatio~ EnviroiunenlaJ Report/or 1991 (Energy Systems 1992b). The Preliminary 
Geohydrologic Site Characterization report summarized results from two previous studies regarding 
groundwater contamination at WAG 3. The first stUdy reported results for groundwater samples collected 
from monitoring wells 0301, 0302, and 0303 located in SWSA 3. Analyses indicated that all three weJIs 
contained \IOSr contamination, but the parameters l37Cs, ecco, 12:SSb, and tritium were below detection 
limits. Only one occurrence of metals contamination was indicated (Well 0303-0.012 ppm cadmium) 
above MCLs. 

The second study reported results for water sampJes collected from two distinct areas of \IOSr 
contamination. The first area was associated with the northwest tributary of White Oak Creele where a 
30.5-m (IOO-ft) reach located -350 m (1150 ft) northeast of SWSA 3 was identified as the principal 
source of contamination. The second area was associated with an unnamed tributary of Raccoon Creek 
where a seep and a 1Q-m (33-ft) reach adjacent to the seep located -640 m (2100 ft) southwest of 
SWSA 3 were identified as the principal source of contamination. Activity levels of IIOSr averaged 
about 6.4 mCi poer month at the White Oak: Creele site and 0.5 mCi per month at the Raccoon Creele site. 
The study concluded that both streams appeared to be receiving contaminated groundwater in the form 
of base flow and that the contamination may be related to leaching of waste from either SWSA 3 or the 
Contractors' Landfill with subsequent transport occurring. in bedrock along strike-oriented solution 
channels . 
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Table 3.3. Summary of WAG 3 groundwater monitoring system wells 

Well DO. Total depth (ft) 

pre-RAP weDs 

0301 14.00 

0302 6.00 

0303 6.00 

Groundwater quality weDs 

0985 35.00 

0986 82.50 

0981 48.20 

0988 46.00 

0990 40.80 

0991 85.00 

0992 53.50 

0993 45.00 

0994 SO.50 

0995 48.50 

0996 62.50 

fYiJ97 33.50 

0998 20.70 

1248 72.50 

The Oak Ridge Resenation Environmental Report for 1991 (Energy Systems 1992b) sUlDlIlArized 
results for groundwater samples collected during August of 1991 from 15 of the groundwater quality 
wells at WAG 3. Well 1247 was dry during the sampling period and thus results for only 14 wells were 
reported. Four of the perimeter wells were found to have total strontium activities in excess of MCLs: 
Wells 0992 (5.3 BqfL), 0993 (5.5 BqfL). and 0994 (24 BqfL) located along the northwest perimeter of 
the WAG, and Well 0997 (3.8 BqfL pCi/L) located near the northeast comer of SWSA 3. Well 0994 
also contained tritium at an activity of 1199 BqfL. Well 0985 was found to cont.ai.n trichloroethene 

. (18.0 p.gfL) and Well 0998 tetrachloroethene (15 p.gfL) in excess of MCLs. Subsequent sampling of 
these wells in August and September of 1992 indicated the presence of similar concentrations of the noted 
contaminants, with the excePtions that no tetrachloroethene was detected in Well 0998, and a total 
strontium concentration of 0.8 BqfL was detected in Well 1248. The irregular occurrences of strontium 
contamination [between -,10 and 24 m (33 and 80 ft) below ground level] within the various perimeter 
wells at WAG 3 suggest that multiple contamination sources may be present at the site; or that 
contamination is migrating along preferential flow pathways, which may include strike-oriented solution 
channels. 
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7-10 

7.4.3.5 Metal detection 

Aerial geophysical information is of primary importance to metal detection. Aerial methods are 
sensitive to buried metal; however, resolution is not always sufficient for adequate characterization. If 
this is the case, then other techniques such as magnetic, EM, and SP must be employed. Typically, 
magnetic should be the technique of choice. Depending on survey objectives, it may be prudent to collect 
EM and/or SP data in conjunction with magnetic data. Although data collection, analysis, and 
interpretation of all of these methods are quick and inexpensive, magnetic surveys are probably the 
quickest and least expensive. 

7.4.3.6 Hydrogeologic process investigations 

The hydrogeologic processes that best lend themselves to investigation by geophysical techniques are 
subsurface stormflow and groundwater seepage processes. The geophysical characteristic which is 
affected by groundwater flow, and makes these hydrogeologic processes measurable, is the ambient 
electrical potential that results from the process of electrofiltration. Thus, the SP technique is the primary 
technique for subsurface groundwater flow. Appropriate geophysical techniques for other hydrogeologic 
processes will be developed when a particular data need is identified and an appropriate means of 
investigation identified. 

7.4.4 Piezometric Measurements and Well Sampling 

Measuring hydraulic head in the GWOU is critical to addressing many of the data needs identified 
in Sect. 2. For example. hydraulic head measurements in a series of well-spaced wells over a particular 
area can determine horizontal changes inbydraulic head and, from this, the hydraulic gradient of the area 
can be determined. Hydraulic gradient indicates the direction of groundwater flow which is important 
information for addressing data needs such as those associated with boundary integrity issues. Vertical 
hydraulic head measurements are accomplished using nested piezometers (closely spaced weBs that bottom 
at different depths) or multiport sampling in a single wen. Vertical head measurements are needed for 
addressing data needs related to deep groundwater flow, the effectiveness of the Knox aquifer pressure 
barrier at the north and south boundaries, and in characterizing the mechanisms of shallow groundwater 
flow in the GWOU. .,.. .. . ",.. .., 

,,- .:~ ,.,.a. ,.: ;t"3' 
.. 'ir.,,' , . :~..! 

ColleCting 'water samples from wells is a critical step in characterizing contaminant flux 'and in .. 
. definiOg flow systems'in the GWOU. Understanding contaminant flux within and out of the GWOU is . 
a necessary step' in calculating risk: to potential receptOrs .. ! Defining flow systems :is necessary for; 
characterizing the mechanism of groundwater flow' which is part of developing a model to serVe as a 

. preaictive~toolforfaUfand ttansport.::.Jbeimpact of cOllecting water samples on tl!is ·processis that, 
.. often~' contaminantS are imPortant t:racersin the 'groundwater system:~. For. example,: the ~l1DSrplumes at .: . 
:.WAG 3 define'a distin(~fflow'system which would not have been apparent·were it not ,for the presence! -'~ 
of a contaminant:; !nother instaDces~ 'parameters such·as conductivity or temperature o:ay relate wells ; 

. to each other or wells:tosprings via the same flow system~ : The topographic divide at the west end of, 
Bethel Valley, including WAG 3. is an important location for these types of investigations beCause . 
contaminants have been observed in surface waters of Raccoon Creek and its tributaries which almost 
certainly have their origin in WAG 3. However, observations of these contaminants havp raised questions 
about the nature and extent of contaminant flux out of Bethel Valley. That is, is the source for 
contaminants in the Raccoon Creek basin all of WAG 3 or only one part of it? Also, is there any other 
source of contaminant flux under the topographic divide such as WAG 1? 
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WAG 3 WELLS SAMPLED 

SINCE 1981 

The table below describes the weilis Ihat have been sampled since 1981. Most of the wells were sampled In March 1900, with the exception 
of the wag perimeter wells that were sampled for RADS only. in: August 1991, September 1992, November 1993, and October 1994. 

WELL 

0015 25697.75 21725.65 
0020 25821 22013 
0496 26827 21968 
0696 25473.89 21863.87 
0701 25166.8 21691.08 
0703 24916.77 22375.66 
0704 24542.95 22146.27 
0705 24548.26 21837.32 
0706 24550.12 21824.67 
0707 24560.86 21470.22 
0789 24975.9 21174 
0790; 24944.39 21491.53 
0985 26675.61 21833.81 
0986 26674.67 21813.16 
0987 25857.89 21650.14 
0988 25471.29 21075.73 
0990 24723.62 21657.34 
0991 25051.49 21736.64 
0992 25069.69 21737.04 
0993 25619.(}8 21884.35 
0994 25639.92 21895.03 
0995 25867.56 22011,41 
0996 26458.18 21920.17 
0997 28467.5 21911.04 
0998 26235.94 20984,59 
1248 24654.08 21366.92 

--

GROUND 
ELEVATION 

848.2 
836.2 
830.1 

842.08 
857.42 
644.01 
827.02 
833.62 
833,98 
651.97 
887.67 
870.08 
829,97 
830.56 
857.11 
910.97 
853.91 
854.79 
854.54 
640.39 
640.41 
837.17 
830.31 
830.24 
872.17 
860.66 -_.- _._-

RADS 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

METALS OTHERS 

Y Y 
Y Y 
Y Y 
Y Y 
Y Y 
Y Y 
Y Y 
Y Y 
Y Y 
Y Y , 

Y Y i 
Y Y 

--- .- -
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WAG 3 

WEll. IANALYZED OOC 5~% • 

FREQIDET PRO (1E-04) AVO RlSK 
Sl8S TRlCHLOROETHENE 212 1.1&01 Uf:.()2 1.2f:.()S 
98S CS-137 212 1.7£-+<12 1.9£+00 S.2E-06 23·" 
98S C().6O 212 3.2E-+<I2 1.<IE+() 1 ..... E-Ofi 1'% 

ToCaI Risk 2.3f:.()5 
986 BE III 2.0&03 2.1f:.()3 1.1E4C 94% 

ToCaI Risk. 1.2E4C 
98'1 CS-137 212 1.7£+02 1.4E+Ol 1.3£..06 63% 
98'1 C().6O 212 3.2£+02 1.4E+OO 2.6E-06 20% 
m TOTALSR. 212 1.3£+02 1.7£+00 1.3£..06 10% 

T oCaI Risk. 1.3f:.()5 

988 • TOTALSR. 212 1.3£+02 1.61:.+00 1.2£..06 52% 
988 TR..Irn.J),{ 2Il UE~ UE-+<12 1.1£..06 48% 

ToCaI Risk 2.3£..06 
990 C().6O 1Il 3.2E-+<I2 8.2E+OO' 2.6E-06 S~~" 

990 TRIi'TuM 2Il 8.8E~ 1.l£+()3 1.4E-06 29"' 
flO TOTALSR 2Il 1.3£-+<12 9.9f:.() I 7.Sf:.()7 16% 

T oCaI Risk. <4.8£..06 
991 TOTALSR 2Il 1.3£+02 4.2£+00 3.2£..06 56% 
991 C().6O 2Il 3.2£+02 3.61:.+00 1.1£..06 19% 
991 BIS(l-ETHYUIEXYL)PHlliALATE 112 6.1&01 5.5E-03 9.0&07 16% 

ToCaI Risk. '.7£..06 
m BE 112 2.0£.03 2.1E-03 1.1£.04 53% 
m TOTALSR. 2Il 1.3£+02 I.3E-+<12 9.6£.05 <46% 

ToCaI Risk 2.1£.04 
993 TOTALSR 2Il 1.3£-+<12 1.7£+02 1.3f:.()4 95% 

ToCaI Risk l.4£..04 
m TOTALSR 1Il 1.3£-+<12 6.4E+()2 4.8£..04 92% • T oCal Risk. 5.2£..04 
995 CS-137 2Il 1.7£-+<12 5.3£+00 3. I E-06 47% 
99$ TOTALSR 1Il 1.3£-+<12 1.9£+00 1.5£..06 23% 
995 TR..Irn.J),{ 212 U£~ 1.0£-+<12 9.0&07 14% 
995 C().6O 1Il 3.2£-+02 2.4£+00 7.7&07 12% 

ToCal Risk 6.6£.06 
996 TOTALSR 212 1.3£+02 5.4E+OO 4.1£..06 68% 
996 TR..Irn.J),{ 212 U£~ UE-+03 , 1.6&006 2'% 

ToCal Risk. 6.1£..06 
997 :roTALSR 2Il 1.3£-+<12 6.6£+01 5.0f:.()$ ,..% 

ToCal Risk. 5.3f:.()S 

998 TOTALSR. 2Il 1.3£-+<12 1.6£+00 1.2E-06 38"" 
998 METHYl..EN'£ CHLORlDE III 1.1E+OO 1.3f:.()2 1.lE-06 34% 

t98 "(R.Il1tJM 212 UE~ I.OE+<>2 9.of:.()7 28"" 
ToCal Risk 3.2E-06 

1248 BE III 2.0&03 2.0f:.()3 1.0f:.()4 '7% 
1248 CS-J37 212 l.7£-+Ol 2.8E+() 1 1.7f:.()'s 11% 

1248 CHLOROFORM III 2.7E-02 4.0f:.()3 l.5f:.()' 10% 
1248 TOTALSR 212 . 1.3£-+<12 1.2£+01 Uf:.()6 6% 

ToCal Risk l.5£..04 

• 0003?' 
tJi:HO '9~ 
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Fourm Annual Environmental RestorrJtion Monitoring and Assessment at Oak Ridge NaMnai lAboratory. DOE/ORlOI-

149O&D1. September. 1995 . 

5..3 SURVEYS OF CONTAMINATED SOn.s 

Sol.1 Gamma Radiation Surveys 

Measurcmc:nt.s of gamma radiation i.ntensity made with b.and-~1d or airborne ia.sInmx:ms can 
,provide useful dues about the quantity and distributioo of this .. historical" sedi.mem-bowld 

CXJ')taminatioo. ~ g:arnma-cmitting radioisot.opeS, especialty mes and toco, are bound to surficial 
soil aIXI sediment materials, mcasuremcnts of gamma radiation intensity may provide. direc:t c:st.ima1c 
of the contaminant invc:n1Ory. In the Soil andSed.imcm Task., staff are trying to cs:timale the mes 
invCDtory fran ganma SW'VC)' data. The estimated inventory will be useful information in ER Program 
planning and will be used in COO1am.ina.t.cd sediment transport modeling study. -"7 ,'f1. 

Gamma radiatioo does DOt provide a ditea measure ofbwied waste. A ooe-met.c:r t.hici: lIycr of . 
dean soil covering soil eontam.inated with lS1es will reduce the dose-rate: for. pc:rsoo standing on the -
sur£acc by I factor of roughly JOO,OOO, and effectively block all alpha, beta., and lower c::oc:rgypmma ,f 

radiatioo (Koc:ha and Sjorc:c::n 1985). The shielding power of soil and rock is 0llC of the principal 
rcasarl'S radioactive waste is typically bu:ricd For environmental site cba.rac:.teriza this unfcxtu.i:lA1.cIy' 
means that the location ofburied radioactive matcriaI can rarely be dd.c:rmincd from surface or airborne 

. gamma radiatioa ml:asun:mc:nts. 

Gamma radiatioo data c:olled.ed by belicoptcr 0Ya' the ORNL plim aDd surrounding lands in 1992 
shows that the stream sediments deposited on the banks of White Oak Crcdr:: are c:oot.1m.inated -with 
radi«mctidcs (Fig. S.3). At this scale, several gcacnl sources of contaminant radiatioo can be sc:c::n: 

Main Plam Area: The tank storage at=l and the bolding pood IteIS result in two local ndiatioa 
DVIxima, 

Other plant £acilities: Tbe High Flux Isotope R..cad.or in Meltoo Bl"I.Dcll. the Molten Salt R.caa.or, 
waste tanks associa1ed with the Hydrofracturc facilities, all in Meltoo Valley. 

_-_:>':::11-'" WastcdisposaJ areas: WAG 3 attheMStc:ndoCBdbd Va.lley, the DOI1h end of WAG Sin Melt.oo 
.,. "7"" Valley ('The WAG S anocnaJy is associated with waste drums stored 00 I pad QO the surface. 

Tritium such IS that released from seeps Ioca1ed the lower end of WAG S canDOt be dc::Ia':ted by 
gamma surveys.). 

'J'be 0800 Area: Adja:cut to the CliIx:h R..M::r. cx:pc:ri.mcms where ""Cs was spread QO the land k:d 
to .ignifant gamma radiation and pocmt;al c:xposurc (or iDdividuals boating (II the river. In 
1993. IS an carty actial the cootaminated soil was rc:movcd, p1acc:d in CXJI1I.inc::n. and disposed 

000 9~ 

~ 

.~. 
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Table 3.1. OlemJal carc:i.nogea.s det.ected .at 1c:a.st ODce lD Oak Ridge Nation.all..a.bo~torv 
waste area uoapln~ penmetcr DlOnjtorin, weD aetwork . 

Range of • Number CODCClItratiOIlS 

Chemical of concern of wells WeU WAG (mg/l..; pCiIL) 

l,l-Dichloroethene • 954, 958, 1190,1201 2, ., 17 0.0 17'().044 

1,2.,3-Trichloropropane 2 818,819 1 0.005 

1,2--Dibromo-3<h1oropropaoe 2 818,819 1 0.01 

l,2--Dibromoelbane 2 818,819 1 0.005 

1,4-Diamne 2 818,819 5.0 

2-Propenenitrile 2 818,819 1 0.01 

3,3' .DimeLbyl-benzidine 814 0.085 

A.r1X\or -1254 1 854 6 0.001 

~ Bel)'1I.ium 58 745,806,807,808,809, I, 2, 3, O.OOI.().025 
810,811,812, 813,814, 6, 7, 1~ 
816,818, 824, 827, 828, 
829. 830, 831, 832, 833, 
835, 836, 837, 8.38, 839, 
840, 841, 842, 843, 844, 
845, 846, 847, 848, 849, 
850,851,852, 853, 854, 
855,856,85',858,859, 

860, 986, 992, 1071, • 1074, 1076, 1079, 1084, 
1145, 1194, 1195, 1:2.45, 

1248 

Bis(2-ethylbc::l:yl)pbthal.ate 1 917 1 3.1 

Carboo t.c.trachloride 1 842 6 0.0614 

fOeo :3 1078, 1243. 1244 2, 6, 7 432-915 

N-NilJ"ClSO-di-n-propytarnine 1 809 1 0.008 

mRs 1 . 973 S 77.4 

"" tosr 

13 806, 812, 956, 969. 973. 1.2,3, 140-7,900 -- 975.992, 993, 994, 4, S, 8 
108'7, 1096, 1097, 1191 

~c 1078 7 11,000 

Tritium 31 841, 842, 843, 847, 848, 2, ., S, 93,800-
849,854,954,955,956, 6, 7 290,000,000 
957,958,968,969,970, 
971, 972, 973. 974, 975, 

976,977,978,981, 
1076. 1079, 1084, 1152, 

1156, 1191, 1243 

~ 812 1 346 

V 1.0)'1 c:bJoride 16 818,819,825,830,849, 1,4,5, 0.005·55 • 853,854,954.955,958, 6, 17 
969.973.975,978,981, 

1201 

000 9G800:rs 
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Table 5.1 Chemical carcinogens detected at least once in GWOU wells 

Chemical of Number of 
potential concern weUs 

l,l-Dichloroethane 6 

Beryllium , 30 

Bis(2- 2 
chloroethyl)ether 

Carbon 1 
tetrachloride 

Chloroform 1 

Cobalt-60 1 

Cobalt-61 1 

N-nitroso-<ii-n- 1 
propylamine 

Total strontium 11 

Trichloroethene 2 

Tritium -26 

Unmium-234 ':'-, 1 

Vinyl Chloride,: 10: '; 

~~ g>® 

¢y:;:~ ~), 

~!...:i.; ~ .~.':',zj; 

WAGs in which 
Wells in which the the chemicals 
chemicals were detected were detected 

833, 842, 978, 958, 954; 2, 4, 5, 6 
1190 

806,807,808,809, 810, 1,3,6, 11 
811, 812, 813, 814, 824, 
827.828,829, 830, 831, 
832,837, 840, 841, 842, 
843, 846, 855, 856, 857, 
858, 992, 986, 1145, 
1248 

975,977 

842 

842 

1078 

1244 

809 

5 

6 

6 

7 

2 

1 

806, 812, 994, 956, 969, 
975, 993, 1087, 1096, 
1097, 1191 

I, 2, 3, 4, 5, 6, 8 

969~ 974 5 

2,4,5,6. 7 

812' . 1 

825, 830, 954, 958 1,4,5 

:·~:.:i t:.::~ .•.. .. ~;.~ 

" 

Range of average 
detected 
concentrations 
(mglL; pCilL) 

0.0044-0.018 

0.002-0.013 

0.0073-1.0 

0.0053 

0.0052 

650 

350 

0.009 

140-7700 

0.00013-0.0002S 

12000-190,000,000 

300 

0.0076-4.6 

000 97 
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Annual Repon of the EnvironmeruaL Restoration Monitoring and Assessment Programfor FY 1992 at Oak. Ridge 
Nalional Laobratory, Oak. Ridge, Tennessee. ORNUER-124. September. 1992. 

Table L1. Contaminants bawD or suspec:ted to have been released from each WAG 

WAG Contaminan~ 

1 IIOCo. "Sr, U1es, uxbEu, ZI~, %lXU, t1ltpu, ac1Am. loiWCm, other radionuclides, Cd. Cr, 
Cu, 

2 

?3 
4 

S 

6 

7 

8 

9 

10 

11 

13 

17 

Hg. Mo, Ni, Pb, Zn. TRE. PCBs, chlordane 

'H, IIOCo, "Sr, "Tc, wes. uXEu, t1ltU, ZlXPu, aclAm, loiWCm. Ag, Cd, Cr, CU, Hg. Pb, Se, 
iRE. PCBs, chlordane, VOCs, nitrates 

'H. "Sr. wes. TRE 

'H. Co, 'H, ~. "Sr, '~Ru, wes. ZlXPu, other radionucUdes, TRE 

'H, IIOCo. "Sr. wes. ZIlU, ZlXpU, ac1Am, loiWCm, other radionuclidcs, Cr, Hg. PCBs, Ni, 
Pb, Zn, PCBs 

~, 1"C, IIOCo, "Sr, wes, UXEu, %lXU. Cr. Cu, Hg. Mo, Ni. Pb, Zn. voes. nitrates 

~. 4OCo, "Sr, "Tc, I06Ru, wes, mv. Cr. Ni, Zn, nitratcs 

IIOCo, "Sr, wes, Ct, Cu. Zn 

IIOCo, "Sr. wes, Cr, Zn 

"Sr, wes, )i(Cm. TRU isotopes 

au, Cd, cu, Zn. Cr, organics 

Wes 

Wes. Cd, Cr. Cu, Zn. fuel-derived hydrocarbollS, and solvents 

"Based primarily OD data in ORN'L RCRA Facility bNcs.tigatioo (uDpubtisbed and environmeatal data packages 
fCC' eactl WAG. Rulhenium·106 and TRE have sbort balf·1J'\.ts (e.".. -1 year) and should baYe dec:ayed lO trMal 
ieYeb by this time. 

'X reprcscots tbe ~ isolope 1Crles. 

000 98 ~ 
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Sol ls 

Soils 

5011$ 

Soils 

Air 

Air 

lOS7m 

locat ion/S,", 

Bethel Valley' 

Bethel Valley 

Bethe I Ya l1ey 

Bethel Yalley 

S,", 3.1 

S,",s 3.1. 3.2. 
and 3.3 

S,",s 3.1. 3.2. 
and 3.3 

5'"' 3.1 

SIftJ 3.1 

S,", 3.3 

Bethel Valley 
WAG 3 vicinity 

Bethel Yalley 
WAG 3 vicinity 

• 
TABLE I 

INFORMAl ION MA1RIX INOICAIING ~DIA-SPEClfIC DATA 
lOCAlI:U WitHIN litE WAG 3 RI PlAN 

"SectIon In 

• 
Paramrt'tf > _______________ ..:.:WA:..,:;G=-=-3 RI Plan Source 

Structural geology 

Structural geology 

Structural geology; 
stratigraphIc geology 

Structural geology; 
hydrogeology 

Structural geology 

Structural geology; 
topography 

Soil type; soil thickness 

RAD contaminant concentrations 

WI 1 kower survey 

HAD contaminant concentrations 

Gross alpha. gross beta in air 
samples (1991); RAD from ORR air 
monItoring stations 

Quarterly external gamma radiation 
measurements 

3.3.1.1 McMaster and waller (19liS} 

3.3.1.1 
ldble 3·8 

3.3.1.1 
figures 3-13 and 3-14 
Tdble 3-8 

3.1.1.1 

3.3.1.1 

3.3.1.1 and 3.3.1.2 
figures 3-IS and 3-16 

3.3.1.3 

3.3.1.3 
Figure 3-17 
Table 3-9 

1.3.1.3 
Figure 3··18 

3.3.1.3 
Figure 3-11 
Table 3-13 

3.3.1.4 
Figure 3··19 
Tables 3-11 and 3-11 

3.3.1.4 
figure 3-19 
Table 3-13 

Stockdale (J9S I) 

Lee and Ketelle (1998) 

Switek (1983) 

Rothschild et al. (1995) 

Baughn (1981 ) 

Baughn (1981) 

Steuber (1919) 

Utiel et al. (1988) 

Steuber el al. (1981) 

Energy Systems (1988) 

Energy Syst~ (1999) 

r 
~ 
'S' 

~ OQ' 

g. 
::e 

~ 
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~ 
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~ 
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~ 
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r· f) 

i -\() 



TABLE I (continued) 

Secllon In 
~, .. locatlon/S\ftI Paramtter WAG 3 RI Plan Source 

Surface Watt'rl WAG] RAn (strontium-90. cesium-13l, coba 1t-60) 3.3.1.5 Energy Systems ( 1981; 1988) 
S~iments Tables 3-14 and 3-11 

Surface Waterl WAG 3 Water quality from Northwest Tributary 3.3.1.5 loar (1988) 
S~iments Tables 3-15 and 3-16 

Surface Waterl "'G3 RAD (strontIum-gO), Northwest Tributary, 3.3.1.5 Steuber et a 1. ( 1981) 
Sediments and Racoon Creek Fi~ures 3-23~ 3-24. 3-25 

3- 6, .nd 3- J 
T.bles 3-18, 3-19, and 3-20 

Surface Waterl WAG 3 RAD contaminants--stream gravels 3.3.1.5 Cerling and Spalding ( 1991) 
Sediments Morrison and Cerling (1991) 

Groundwater Bethel YaHey Groundwater circulation 3.3.1.6 lee et al. (1998) 

Groundwater Bethel Ya11ey Groundwa ter f1 ow 3.3.1.6 Stockdale (1951) 
Figure 3-28 

Groundwater Bethel Yalley Groundwater flow 3.3.1.6 Webs ter (1916); 
Steuber et al. (1981); 
Ketelle et al. (1986); 
Baughn (1981) 

0\ Groundwater WAG] location of existing groundwater monitoring 3.3.1.6 Webster et .1. (1991); 
wells Figure 3-29 Voorhees (1991); 

Baughn (1981) 

Groundwater WAG 3 Pre-RAP well construction details 3.3.1.6 Webster et al. (1981) 
Table 3-21 

Groundwater WAG 3 RAP piezometers well construction details 3.3. '-6 ' Mortimore (1981); 
Fi~ures 3-30j 3-31, Voorhees (1981); 
3· 2, and 3- 3 8.lughn (1981) 
Table 3-22 

~. 
Groundwater "'G3 Water quality data from pre-RAP wells 3.3.1.6 Stockdale (1951) 0 

~ 
Table 3-23 

'~ Groundwater S.,.. 3.1 Dye tests to detennine groundwater divide 3.3.1.6 Swilek (1983) 
(§ 
)J Groundwater WAG 3 water level data 3.3.1.6 Voorhees (1987) 

!-
figures 3-35, 3-36, 
and 3-31 
ldble 3·34 

3051m 

• • ' • 



SWSA 3 (SWMU 3.1) Remedial /nvestigOlion Plan/or WAG 3. ORNtJRAP/Sub--87 /99053/22. September 19~ 

~ Stueber (1979) reported radionuclide data obtained from soil core 
samples taken from SWSA 3 and the Northwes~ Tributary in 1978. The 
soil core locations are shown in Fiqure 3-17 and the radioactivity 

for three soil depths for different radionuclides is presented in 
Table 3-9. All the soil samples were analyzed by qamma-ray 
spectrometry for cesium-137 and cObalt-60. Since the surficial soil 
samples had ~he hiqhest concentration of contaminants. the soil 
samplinq results indicate that the radionuclide contamination in the 
soil cores is most likely from leaching of contaminants from 
equipment or leakage from drums stored on the ground surface in 
SWSA 3. 

~ 

~ 

A surface radioloqical investiqation of SWSA 3 was conducted by 
Uziel et al. (1988) on August 19, 1987. The results of the surface 
radiological investiqation (Fiqure 3-18) indicated gamma exposure 

2 . 
rates above-background levels at 98 areas, totaling 960 yds , 
inside the SWSA 3 fence. A 4S_ft 2 area along the south fence had 
the hiqhest qamma exposure rate of 10,000 ~R/hr at the surface and 
1,000 ~R/hr at 3.2 ft above the qround surface. Other areas of 
elevated radiation levels inside the fence ranged from 17 to 
1400 ~R/hr, exce~t for seven scattered spots that had readings of 
2 or 3 mR/hr. Three areas of elevated radiation levels ranqinq from 
17 to 340 uR/hr were defined on the outside of the north fence. 
Beta activity was detected in the leaves of several small saplinqs 
qrowinq insid~ the fence, and in some leaves of trees adjacent to 
these saplings. 

Closed Scrap Metal Area (SMWU 3.2) 

There have been no reported soil surveys conducted at the Closed 
Scrap Metal Area. 
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Table 3-9 

AADIONUCllDE ANALYSES OF SOil CORES F~ SWSA J 

Radloact'v't~ IpC\/gl(a) 
Ces ..... ·131 Stronth ... 9O Plutonilft..2l9 Pluton hin .. 238 Americhm-241 C u ri t.n-:-244 

S.-., I e lbJ 
NlIIIbtr O-S- 5-10· 10-15" 0-5· 5-10· 10-15" 0-5- 5-10· 10-15" 0-5" 5-10· 10-15" 0-5· 5-10· 10-15" 0-5- 5-10* 10-15 

1-1 0.5 11.6 0.2 1.1 I.. 1.1 0.04 0.19 0.00 <0.001 0.011 <0.011 0.21 0.04 0.001 0.005 0.005 0.00 
3-2(c) 38.3 0.2 19.2 2.9 0.91 0.01 0.045 <0.001 0.015 0.004 0.006 0.005 
1-1 16 •• .;._(d) 16.3 5.4 1.2 15.l O.OS 0.00 0.041 <0.001 <0.001 0.Z8 0.004 <0.001 0.013 0.003 0.00 
3-4 52.9 2.5 0.5 1.3 l.1 0.4 1.12 0.01 0.01 0.014 <0.001 0.001 0.13 0.009 0.002 0.006 0.009 <0.00 
l-5 4.9 1.5 0.9 11.2 0.1 <0.02 0.16 0.01 0.01 0.002 <0.001 0.001 0.021 0.005 0.001 0.015 0.005 0.00 
3-6 121 2.0 2.1 138 SO.O 29.5 18 •• 0.11 0.45 0.311 0.004 0.012 2.S 0.038 0.061 .0.045 0.005 0.00 
3-1 J.3 1.4 0.5 0.3 2.96 0.01 <0.01 0.006 0.005 0.001 4.0 0.013 0.011 0.061 0.020 0.00 
3-8 11.2 0.3 0.9 14.0 2.1 0.8 3.24 0.10 0.23 O. IJ <0.002 0.005 0.81 0.049 0.023 0.013 0.002 0.00 

f 

1-9 15.4 3.4 0.5 151 41.4 15.1 21.1 0.41 0.29 O.SO 0.004 0.009 2.9 0.054 0.OS9 0.009 0.003 0.00 
3-10 2.01 0.9 0.1 33.2 '0.4 1.2 6.44 0.01 0.01 0.068 0.013 <0.001 O.OOJ 0.599 0.26 0.024 0.011 0.00 
3-11 41.1 4.3 1.6 40.4 21.1 59.5 86.0 10.6 2.03 1.3S 0.28 0.OS4 8.1 0.9S 0.12 0.021 0.022 0.0] 

w 3-12 10.4 2.5 0.6 1.1 J.4 4.6 2.16 0.39 0.08 0.OJ4 0.009 0.005 0.25 0.063 0.016 O.OOS 0.009 0.00 
I ",l-11 10. I 1.0 9.J 1.9 0.5 16.5 0.12 0.05 0.21 O.OOl 0.001 33.8 0.061 0.031 0.18 0.024 0.01 

\0 3-14 325 9.1 0.2 19.4 38.2 2.8 22.2 0.29 0.01 0.21 0.008 <0.013 0.~9 0.01] 0.003 0.016 0.021 0.0) 
3-15 191 2.8 2.9 123 12.0 1.1 1.03 0.04 0.11 0.22 <0.005 0.018 0.05~ 0.011 0.005 0.016 0.011 0.00 
3-16 13.1 0.9 0.8 2.1 l.4 1.9 0.84 0.04 0.04 0.01~ 0.002 0.005 0.012 0.005 0.011 0.010 0.014 0.00 
3-18 59.4 1.1 19.4 1.0 1.9 3.35 0.04 0.02 0.022 <0.001 <0.001 0.068 0.003 0.001 0.006 0.005 0.00 
3-19 1l.2 14.1 1.4 0.5 0.11 0.01 <0.01 0.003 0.001 <0.001 0.04S <0.001 <0.001 0.014 0.001 0.00 
l-20 159 4.1 2.0 11.5 5.4 2.l 1.93 0.28 0.06 . 0.009 0.002 0.001 0.043 0.0111 0.012 0.015 0.009 0.07 
3-21 l.2 2.8 4.0 1.9 2.0 1.5 0.13 0.14 0.08 0.009 0.004 0.002 0.01l 0.013 0.014 0.014 0.022 0.01 
l-23 Cit) 25.1 2.2 2.0 ~.4 1.6 1.9 0.32 0.01 0.03 0.011 0.001 0.002 0.063 0.011 0.016 0.013 0.021 0.01 
3-24(·) 88l 6.5 6.2 24.4 5.6 1.3 0.30 0.01 0.04 0.008 <0.001 0.001 0.063 0.001 0.010 0.023 0.014 0.01 
3-26 24.4 0.1 0.6 SO.5 9.0 ' 1.1 1.24 0.02· <0.01 0.018 0.002 <0.001 0.15 0.009 <0.001 0.001 0.014 0.00 
NWTS-l 204 53.6 15.1 109 95.0 84.1 40.8 12.0 3.42 0.11 0.22 0.061 1.1 1.4 0.42 0.010 0.010 <0.00 

ClIwTs-2 191 40.2 2l.9 111 106 90.5 42.8 10.0 S.09 0.85 0.11 0.011 6.4 1.2 0.63 0.010 0.009 <0.00 
0 
0 
~a)RldIOlctlvity for cob.lt-60 vas below the detection II.it (0.2 pCi/g) for all samples except for four (3-10, 3~'5. l-18. 3-20). vhlch had activities of 
::"'1 29.1, 1.8, Il.9 ... nd 0.5 pCl/g, respectively, in the top 5 In. of so\1. . ~ 

. (b,Su Figure 3-11 for s.-.,le location 
'C'OOdloactl,lty ••• not .... rl.d ror • ..,1 ...... r 3-2 ror .011 depth .r iO-IS In. ~ 
(d)A dash (--) Indicates that the radioactivity 's below the detection limit of 0.2 pCl/g. 
(.)Radioactlvlty ranging from 0.0004 to 1.5 pCl/t vas detected for a soil depth of 15-20 In. In sample numbers 3-23 and 3-24. 
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Contractors' Landfill (SWMU 3.3) 

A beta-qamroa survey was conducted by Stueber et a1. (1981) at the 
Contractors' Landfill. TWo small areas havinq radioactivity qreater 

than backqround (BKG) level were located (Fiqure 3-17); the first 

area (CSA-l) consists of·a mixture of soil and qravel, and the 

second area (CSA-2) consists of soil. All the soil samples were 
analyzed by qamma-ray spectrometry for cesium-137 and cobalt-60 and 
the soil was' also analyzed for strontium-gO activity (Table 3-10). 
The principal radioactive contaminant in both areas was cesium-137. 

3.3.1.4 Air. Results of the air monitorinq proqram at ORNL are 
presented annually in DOE/ORO Environmental Surveillance Reports 
(Enerqy systems, 1988). Two ORR air monitorinq stations (A3 and A9) 

are located in Bethel Valley in the vicinity of WAG l: these 
stations are shown in Figure 3-19. Table 3-11 presents the annual 
gross alpha and beta concentrations in air samples collected from 
these two stations during 1987. A summary of iodine-Ill and tritium 
in the air samples from these stations is shown in Table 3-12 . 
External qamma radiation measurements are made routinely to confirm 
that radioactive effluents from ORNL are not significantly 
increasing above ~ackground levels. The locations of the 
measurements coincide with the air monitorinq locations shown in 
Figure 3-19. Table 3-13 presents the quarterly summaries of 
external gamma radiation from ORNL perimeter air monitoring, ORR air 
monitoring, and remote air monitoring stations. 

3.3.1.5 Surface Water/Sediments. Pertinent information on 
aspects of surface water andlor sediments as related to WAG l is 
presented in the followinq paragraphs. 

Surface Water Hydrology 

WAG j lies in the drainage basins of the Northwest Tributary, a 
tributary of woe, and of Raccoon Creek, a tributary of the Clinch 

River -(Figure l-20). The drainage divide of the two basins is to 
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TABLE 3-10 

RADIONUCLIDE CONCENTRATIONS(a) IN SOIL SAMPLES 
TAKEN FROM THE CONTRACTORS' LANDFILL 

~ 
Sample 
Number(b) Cesium-137 Cobalt-60 

CSA-l-a 
Soil 1450 sO.20 
Gravel 2680 SO.17 

CSA-l-c 
Soil 959 SO.17 
Gravel 1080 SO.lO 

CSA-l-f 
Soil 9.S SO.14 
Gravel 8650 SO.19 

CSA-2-a 
soil 323 2.3 

CSA-2-b 
soil 649 4.8 

CSA-2-d 
Soil 5S0 3.2 

BKG(c) 
Soil 3.6 <0.16 

(a)Radionuclide concentration qiven in pCi/q. 
{b)For sample location, see Fiqure 3-17. 
(c)SKG • Backqround. 

Source: Stueber et al. 
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Strontium-90 

257.0 ("t.27) 

14 (± 8) 

17 (± 4) 

6.3 (± 4) 

20 (± 11) 

8.6 (± • 

1 (± 0.9) 
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•• 
the west of SWSA 3, thus draining most of WAG 3 into Northwest 
Tributary, except for the western-most portion of the Contractors' 

Landfill. 

The Northwest Tributary. which runs east toward WOC, drains the 

slopes of Chestnut Ridge and Haw Ridge. The portion of Northwest 

Tributary draining Haw Ridge originally passed through what is now 
SWSA 3. It was diverted around the northeastern end of SWSA 3 
(Figure 3-21). The stream in this area is ephemeral, becoming 
perennial about 1300 ft downstream. 

Surface drainage from the Closed Scrap Metal Area and the eastern 

section of the Contractors' Landfill also flows toward Northwest 
Tributary. Raccoon Creek drains the western-most portion of the 
Contractors' Landfill. The creek has its headwaters on the 
northeast side of U.S. Highway 95 (Figure 3-22). It floWS 
southwestward over a distance ot about 7000 ft and enters the Clinch 
River at approximately Clinch River Mile (CRM) 19.5. 

• Even though SWSA 3 lies outside the drainage basin of Raccoon Creek. 

it is believed that the creek receives contaminants that originate 
in SWSA 3. These contaminants may be transported by groundwater 

through bedrock structural and solution features eventually emerging 
at the surface as seeps. A seep (RCTS) is located near the 
easternmost tributary (T-l) of Raccoon Creek (Figure 3-22) and has 
been found to be the major source of contaminants for Raccoon Creek. 

• 

Surface Water Monitoring 

A surface water quality monitoring station is located on Northwest 
Tributary before its confluence with First Creek (Figure 3-20). The 
monitoring station is composed of a broad-crested, 127 0 triangular 
weir and a water level recording and sampling station. The station 
is operated by the ORNL Environmental Monitoring and Compliance 
Department. Flow-proportional samples are collected weekly and 
analyzed monthly for gamma emitters and total strontium • 
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Raccoon Creek has a water quality monitorinq station (Figure 3-20 
and 3-22), completed in 1985, that is composed of a triangular weir 

flanked by two rectangular weirs for flow measurement and samplin~ 
Grab samples are collected weekly and analyzed monthly for gamma ' 

emitters and total strontium. In the past, USGS had maintained a 

partial-duration station on Raccoon Creek (Latitude 35°54'16", 
Longitude 84°21'29") for which limited flow and water quality data 
are available (McMaster, 1967). The drainage area of Raccoon Creek 

at this station is 0.94 mi 2
." The ORNL station on Raccoon Creek is 

located upstream of the USGS station. 

Surface Water Quality Characterization -- Northwest Tributary 

Water samples routinely are collected from the Northwest Tributary 

water quality station as a part of the requirements of the NPDES 
radiological monitoring plan. Table 3-14 summarizes the 

radiological data for the years 1986 and 1987 (Energy Systems 19B7; 
1988). Of the three radionuclides--cobalt-60, cesium-137, and total 

strontium (B9 and 90)--only the latter is found in any SUbstantial 
concentrations. No significant change in strontium concentration. 
apparent between the two years. The maximum concentration of 
7B pCi/L observed in the year 1987 represents 7.3 percent of the 
derived concentration guide (DCG) promulgated in Draft DOE 
Order 5480. 

Table 3-15 shows the mean, standard deviation. and range of 

concentrations of water quality parameters for Northwest Tributary 
for th~ year 19B7.· based on 12 monthly water samples acquired as 
part of the ORNL Biological Monitoring and Abatement Program (Loar, 
1988). 

Table 3-16 shows the mean, standard deviation, and range of 
concentrations of dissolved solids at the Northwest Tributary 
monitoring stations. These are based on inductively coupled plasma 

ClCf) analysis of discrete water samples collected quarterly during 
1987. 
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In.an investigation of radionuclide releases from SWSA 3, Stueber 
et al. (1981) monitored the strontium-90 discharge (rom both . 
Northwest Tributary and Raccoon Creek. Northwest Tributary was 

monitored for a period of 7 months at a point about 200 it abOVL its 

confluence with WOC. The amount of strontium~90 discharged through 

Northwest Tributary ranged from 2.1 to 11.1 mCi per month for the 
7 months of monitoring. The data of Lomenick et al. (1962) for a 
5-month period in 1961 yielded a mean value of 6.6 mCi per month. 
These figures suggest that SWSA 3 acts as a 'continuing active source 

of strontium-90. 

To locate the sources of strontium-90 input to Northwest Tributary. 

water samples were collected on two days in June 1978 and two days 
in January 1979, from points (NWT-l through NWT-9) at about SOO-ft 
intervals from the stream's confluence with WOC to its origin above 
SWSA 3 (Figure 3-23). All tributaries were also sampled just above 
their points of confl~ence with the stream (T-l through.T-lO, T-12. 
and T-14). Figures 3-24 and 3-25 show longitudinal profile~ of 
strontium-90 concentration with distance upstream from the mouth of 

the Northwest Tributary. The greatest concentrations were foun~ 

near Station NWT-6, where base flow first appears in the stream: 

this suggests that subsurface flow is the source of contamination.l 

The January sa~plings concentrated on more precisely defining the 
reach of the stream that was most contaminated. Closely spaced 
samples from either side of Station NWT-6 were collected and 
analyzed. It is clear from Figure 3-25 that a lOO-ft reach between 
Tributaries T-IO and T-12, which receives discharge from a 
groundwater seep, bad the highest concentration of strontium-gO; the 
concentration downstream from T-IO decreased due to dilution. The 
June 1978 set of samples were also analyzed f~r gamma activity: all 
samples had gamma activity levels below 0.2 pCi/mL. 

Surface Water Characterization--Raccoon Creek 

Radiological data from grab samples collected monthly at the water 
quality monitoring station (Figure 3-22) for 1986 and 19B7 are 
summarized in Table 3-17. The concentrations of strontium-90 are 
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Hurber 
Radio- of 
nuclide ~les Kax 

toba1t-60 12 <11 

tesl ... 137 12 <11 

Total 
S t. ron l i 11'1\ 12 180 

TABLE 3-17 

RADIOHUCLIOE toNCEHTRAllOHS IN RACCOON CREEK 
~TERS (pClIL) 

1986 1987 
NlII'tler 

of 
"in Avg 95'-' CC(a) S~les Max "in 

<1.9 <4.6 1.6 12 <8.1 <2.7 

<1.4 <4.S 1.6 12 <S •• <2.7 

25 91 31 12 200 32 

(a)Ninety-fiye percent confidence coefficient about average. 

Source: Energy Systems (1987; 1988). 

• 
Avg 95'-' te(a) 

<S.2 1.0 

<4.7 0.71 

110 36 

• 

2689m:DRAFT 
09/13/88 

3-79 00012()~ • 



'. 

• 

• 

almost three times higher than those found in Northwest Tributary 
waters (see Table 3-14). The maximum concentration of total 
strontium represents 35 percent of the DCG. Cobalt-60 and 
cesium-137 concentrations are approximat~ly the same as found at the 

Northwest Tributary Station. 

Stueber et ale (19B1) collected a suite of 17 water samples from 

Raccoon Creek from the its origin to its confluence with the Clinch 
River on J4nuary 17, 1979. Each of the five tributaries to Raccoon 
Creek was sampled at a point just above the tributary's confluence 
with Raccoon Creek (Figure 3-22). The longitudinal profile of 
strontium-90 concentrations (Figure 3-26) showed radioactivity 

levels to be at background «0.01 pCi/mL) from the origin of Raccoon 
Creek to a point about 1200 ft downstream, where a concentration of 
0.07 pCi/mL was detected. Further downstream the activity gradually 
decreased, reaching background level again near the Clinch River 

estuary. 

The strontium-90 in Raccoon Creek is believed to be introduced 
through a seep (RCTS) located on Tributary T-1 (Figure 3-22 and 

3-27), which: h.ad a concentration of 0.'09 pCi/mL when the suite of 
samples was collected. On March 1. 1979. water samples were 
collected at regular intervals from this stream confluence with 
Raccoon Creek to its headwater. on Haw Ridge (Figure 3-22). The 
'strontium-90 analyses (Table 3-18) indicated that the activity was 

discharging from Seep RCTS along Raccoon Creek Tributary T-l. about 

100 ft upstream from Raccoon Creek. 

A temporary monitoring station was established on the Raccoon Creek 
tributary below the strontium-90 seep (Figure 3-27). An earthen dam 
was constructed so that stream flow could be monitored with a 
10.6 qal collection vessel and stopwatch. Flow readings and water 
samples were taken daily over a 3-montb period. and the monthly 
strontium-90 (Table 3-19) was determined. The discharge appears to 
be fairly constant at about 0.5 mCi per month. even thougb the 
monthly streamflow varied by as much as a factor of two . 
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During May 1979. the seep was sampled on a daily basis and composite 
water samples were prepared for the same time period~ covered by 
daily samples taken at the monitoring station. The strontium-90 
analysis (Table 3-20) shows that the water discharging from the seep 
has a relatively constant activity level, which is being'diminished 

to varying degrees by tributary streamflow. The lower strontium-90 
activity of the seep effluent for the last composite sample is 
probably due to dilution by surface runoff water during a period of 
high rainfall. 

The investigation of the Raccoon Creek watershed by Stueber et al. 
(1981) demonstrated that'strontium-90 was being introduced to the 
surface waters of this drainage basin by groundwater discharge at a 
single location. The strontium-90 discharge, while of very low 
absolute magnitude. appears to be quite constant. If the 
radioactive waste in SWSA 3 is the ultimate source of this activity, 
strontium-90 migration over a distance of approximately 2100 ft is 
indicated (Figure 3-22). 

Surface runoff from the Contractors' Landfill area was also sampled 
at several locations near the headwaters of Raccoon Creek (Stueber 
et al •• 1981). The strontium-90 activity was above detection limits 
«0.02 pei/ml) in three of six samples, but was below the detection 
limit in the other three. 

Sediments 

As part of the streambed gravel ,survey of the WOC watershed, cerling 
and spalding (1981) analyzed the bed gravel samples from Northwest 
Tributary for strontium-90. cobalt-60 and cesium-137 contamination. 
Cobalt-60 and cesium-137 contamination was found to be negligible. 
However. strontium-90 concentrations ranged from less than 5 dpm 
(83 Bq/kg) to as high as 215 dpm/g (3583 Bq/kg). 

Streambed gravel surveys were also performed in 1985 an 1986. In 
the latter survey (Morrison and Cerling, 1987) streambed gravels 
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from two Northwest Tributary locations were collected and analyzed 
fdr three radionuclides and a limited suite of metals. 

t 

Strontium-90 was found in the samples. as was niCkel. The remaininq 

analyses were at or below analytical detection limits or were found 
to be essentially equal to background (Morrison and Cerling. 1987). 

The Raccoon Creek sediments were not sampled in the original survey 
of Cerling and Spalding (1981). The scoping survey conducted by 
Morrison and Cerling (1987) included Sites 40 and 41 within Raccoon 
Creek for streambed gravel collection and ~nalysis. Once again. 
stron!Jum-90 appears to be the dominant radionuclide of concern'. 

"".. ...... ,_ ........... ~ ... -, ... ~.- ................ _ ....... __ ...... _ ...... _ ..... .-1. • ..... ", ... __ ............... __ .... .., .. , ... _ ..... ' _ • ~ 

, The RFA (ORNL, 1987) states that "average 1986 concentrations of 
I 

; strontium-90 were 2~9 and 6.8 Ci for sites 40 and 41, 
:( 

respectively." The numbers and units for str~ntium-90 
concentrations appear to be erroneous. No corrected data are 
currently available. ~ / ------.. -- --..... -~ ""---- ~ _ ... _-- ... _--

3.3.1.6 Groundwater~ Information regarding the occurrence of 
groundwater beneath WAG 3 is derived from studies that are either 
regional in nature (i.e .• on the scale of the ORNL facility or 
Bethel Valley) or specific to WAG 3 .. Of those that are specific to 

WAG 3, data are generally derived from wells and seeps-j 

. ". 
I 

Groundwater Occurrence ., 

Groundwater occurs in both the regolith and within the bedrock of 
the Chickamauga Group, although the two flow systems are recognized 
as hydraulically interconnected (with flow from zones of higher 
hydraulic head to those that are lower). The groundwater table, 
whicb varies seasonally, generally occurs near the soil/bedrock 

o 

interface (Lee et al •• 1988). The Chickamauga Group receives local 
recharge from infiltration of precipitation and from surface 
streamflows that originate in adjacent valleys in the Knox Group to 
the northwest. Recharge occurs in upland areas and discharge in low 
lying areas . 
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The water Quality wells are being installed at WAG 3 as part of the 
ORNL facility-wide RCRA water quality monitoring well network. The 
water Quality well locations, as proposed by Baughn (1987). are 

shown in Figure 3-29. OAIOC guidelines, including decontamination 

practices. have been established as part of the well installation 
effort. Split-spoon samples and rock cores are not routinely 
collected as part of this well installation effort. 

Fourteen welis were originally proposed by Baughn (1987), but due to 
lack of funding only 10 were completed (Howze, 1988). The four 
wells not completed would have, provided data from the .. northeast 
portion of SWSA 3. These wells are shown on Figure 3-29 since it is 
assumed that they will be installed prior to initiating the WAG 3 
Field Sampling Plan. To date, none of the 10 wells that were 
installed have been developed due to lack of funding (Howze, 1988). 

Another set of wells, further east of WAG 3, provides information on 
the hydrology of Bethel Valley. The five wells that transect Bethel 
Valley in the X-I0 plant area are described in Section 3.3.1.1 of 
this RI plan and in Lee and Ketelle (1988). Geohydraulic packer 
testing was completed and the results described by Lozier and 
Pearson (1987). A summary of the findings is discussed in the 
following section. 

Groundwater Monitoring Data 

Groundwater monitoring data collected in the vicinity of or 
applicable to WAG 3 include water level measurements, aquifer 
properties. and water quality data. 

The first water quality and water level data collected in Betbel 
Valley. specifically in the vicinity'of SWSA 3, are described by 

Stockdale (1951). Stockdale determined that a groundwater divide 
existed beneath the western portion of SWSA 3. This divide caused 
groundwater to flow to the southwest into Raccoon Creek and to the 
northeast into the Northwest Tributary. Stockdale also provided 
chemical and radtological analysis of groundwaters in the pre-RAP 
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wells at SWSA 3. The results of these analyses are shown in 
Table 3-23. 

~ 
Stueber et ale (19Bl) concluded, after seven months of stream 

monitoring on Northwest Tributary and Raccoon Creek, that 

strontium-90 is entering these streams through two groundwater 

seeps. Figure 3-34 shows the locations of the seeps and the contact 
of units F and G in the study area. The seep ~n Northwest Tributary 
is directly ~elated to northeast flowing groundwater from beneath 
SWSA 3: the seep on Tributary T-1 of Raccoon Creek may be coming 
from SWSA 3 andlor the Contractors' Landfill southwest of SWSA 3. 
Stueber et ale (19B1) postulated that the trend of contaminated 
groundwater movement and the associated seeps are related to bedrock 

structure. In particular. water movement along solution features 
near the stratigraphic contact of units F and G of the Chickamauga 
Group may be responsible for the seeps. 

Switek (1983) performed 

SWSA 3. The results of 
theory of a groundwater 

dye tracer and water injection tests at 

these tests confirmed Stockdale's (1951) • 
divid~ in the western portion of SWSA 3 an 

verified the locations of the seeps on the Northwest Tributary and 
near Raccoon Creek first postulated by Stueber et ale (1981). 

Lozier and Pearson (1987) conducted geohydraulic packer testing in 
Bethel Valley in five coreholes that penetrate the Chickamauga Group 

east of WAG 3 near the main ORNL complex. Thirty-eight packer tests 
were completed., with hydraulic conductivity values ranging from 6 x 

10-9 cm/s to 1 x 10-4 cm/s. The static head distribution acros.s 
Bethel Valley between the coreholes shows a general upward gradient 
~esulting from significant artesian pressures at depth. Lozier and 
Pearson also theorized that areas on top of Haw Ridge and Chestnut 
Ridge are recharge zones, with a downward overall flow pattern into 
Bethel Valley. It was also noted that permeability increases 
northwestward (updip) across Bethel Valley from the Rome Formation 
to the Knox Formation. This is significant because SWSA 3 lies in 
the stratigraphically lower, and more permeable. sections of the 
Chickamauga Group. 
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Recent water level data are derived from five of the 24 RAP 
piezometers installed in 1986 and 1987. Figure 3-35 th~ough 3-37 

are corresponding hydrographs displaying graphically the water level 
fluctuations of the five wells. Wells 701, 790, and 791 monltot 
groundwater moving along the interface between the residuum and the 

bedrock: Well 694 monitors a zone approximately 45 ft below the 
interface: Well 789 monitors a zone just a few ft below the 
interface. A qualitative appraisal o'f the well hydrograph follows; 
however. nO,correlation between precipitation and well water levels 
has been made. The hydrographs suggest that there is a cirCUlation 

of meteoric waters to the depths monitored by the wells as evidenced 
by relatively sharp peaks in each of the wells. Apparent relative 
time lags (i.e., hydrographs do not peak at the same time) and 
muted/exaggerated relative responses (i.e., hydrographs do not 

fluctuate to the same degree) suggest that the response times for 
precipitation events and the relatively long term seasonal 
fluctuations need to be evaluated for the potentially different flow 
regimes (residuum, residuum/bedrock interface. bedrock). Water 
quality information has been gathered from piezometer 789 and 
pre-RAP We 11 s 301, 302, and 303. These data are shown in 
Tables 3-24 and 3-25. Water level and water quality data from the 
10 water Quality wells do not exist. as the wells have not yet been 

developed . 
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Validated Analytical Data Sum.m.ary Report for woe Rl Supplemental Sampling 

1. INTRODUCTION 

CDM Federal Programs Corporation (CDM Federal) was tasked by the Environmental 
Restoration Program of Lockheed Martin Energy Systems Inc. (Energy Systems), to collect 
supplemental surface soil data for the remedial investigation/feasibility study (RIIFS) for the White 
Oak Creek (WOC) watershed. The WOC watershed RIIFS is being conducted to define a 
remediation approach for complying with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) at Oak Ridge National Laboratory (ORNL). The data 
generated from these supplemental sampling activities will be incorporated into the RIfFS to aid 
decision makers and stakeholders with the selection of remedial alternatives and establish 
remediation goals for the WOC watershed. 

A series of Data Quality Objective (DQO) meetings \vere held in February 1996 to determine 
data needs for the woe watershed RIfFS. The meetings were anended by representatives from the 
Tennessee Deplij1ment of Environment and Conservation, the U.S. Environmental Protection 
Agency (EPA), the U.S. Department of Energy (DOE), and contractors to DOE. During the DQO 
meetings, it was determined that the human health risk associated with exposure to radionuclides 
was high enough to establish a baseline for action; however, it was also determined that the impacts 
associated with other analytes (mainly metals) were insufficient for determining the baseline 
ecological risk. Based on this premise, it was determined that additional sampling would be required 
at four of the Waste Area Groupings (WAGs) included in the wac watershed to fulfill this data gap . 

1.1 SITE DESCRIPTIONS 

ORNL is located approximately 25 miles from Knoxville, Tennessee. The facility is currently 
managed by Energy Systems for DOE and is part of the Oak Ridge Reservation in Oak Ridge, 
Tennessee. The woe watershed is composed of WAGs 2, 3, 4, 5, 6, 7, 8,9, and 10, and adjacent 
uncontaminated areas. Supplemental sampling activities were conducted at WAGs 3, 4, 7, and 9. 
Figure 1.1 shows the location of ORNL and each of the WAGs that were addressed during the 
supplemental sampling effort. A brief description of each of these WAGs will be provided in 
subsequent sections. 

1.1.1 WAG 3 - Solid Waste Storage Area 3 

WAG 3 is located in Bethel Valley, approximately 0.6 mile west of the west entrance to the 
laboratory complex. WAG 3 is composed of three solid waste management units (SWMUs): the 
Closed Scrap Metal Area, Solid Waste Storage Area (SWSA) 3, and the Contractors Landfill. The 
Closed Scrap Metal Area functioned as the contractors landfill from the early 1950s to the mid-
1 960s. After reaching capacity the fill area was used for the surface storage of scrap metal. SWSA 
3 was opened in 1946 for the disposal of radioactively con tam inated waste. The area was closed in 
1951 but remained in use until 1979 for the aboveground storage of equipment exhibiting low-level 
radioactive contami'nation. The Contractors Landfill was opened in 1975 for the disposal of 
construction debris and fly ash from the ORNL steam plant and currently remains in operation . 
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SWSA 3 is known to contain solid waste in the form of sanitary waste. scrap, rubble, filters . 
oils, asbestos, lumber, equipment, shielding. and containerized wastes. The primary radiological 
contaminants are 9OSr, \nCs, tritium, trivalent rare earths, and transuranic isotopes (Bates 1983). A 
1978 soil survey found mpu, mpu, ~~IAm, and 2~JCm in addition to the isotopes listed above. A 
1988 survey confirmed the presence of radioactive contamination in the surface soils at SWSA 3. 
In addition to the radiological contaminants listed above, hazardous chemical wastes are also 
believed to have been buried at SWSA 3 and possibly at the Contractors' Landfill. 
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Radiation Walkover Survey. Radiation walkover surveys were conducted at WAGs 3, 7, and 
9 by the MAD Group from ORJ'\IL. The objective of these surveys was to locate and mark "hot 
spots" identified during previous sampling activities at the selected WAGs. The hot spots were 
located using gamma scintillators, GM probes, and microrem meter., The data were reported in 
milliremslhour at the surface and I m above the surface. Table 2.1 summarizes the readings for each 
of the locations marked during the walkover surveys. Each location was marked with a wooden 
survey stake so that the field team could find the location during sample collection activities. 

WAG 4 sampling locations were identified by the Energy Systems technical lead based on seep 
locations and existing nonradiological data needs rather than a radiological walkover survey. The 
Site Investigation Report for Waste Area Grouping 4, ORNLIER-279 (Energy Systems 1994) 
provides the necessary radiological characterization for WAG 4. . 

2.3.2 Supplemental Sampling Activities 

Surface Soil Sample Collection. Field operations for surface soil sampling were conducted 
in accordance with SOP-ESP-003.11, "Surface Soil Sampling with Spade, Trowel, Knife, Spoon, 
" 'or Spatula." All samples were collected with a stainless steel scoop from a depth of 0 to 6 in. 
Individual sample aliquots were placed in a stainless steel bowl and composited before being placed 
into the pre labeled sample containers. All sampling locations were screened for alpha, beta, and 
gamma activity by a representative from the MAD Group before and during the sample collection 
process. The activity measured for each type of radiation was recorded in the field logbook and has 
been included in the sample summary Table 2.1. All equipment and personnel were also 
scanned/frisked before leaving a given site to ensure that contamination was not removed from the 

site . 
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• Table 2.1. Summary of dose rates at sampling locations identified during radiation walkover SurVeys -
Dose rate (mremlh)" 

I m above 
Location ID Stake ID ground surface Ground surface Description of location 

/VAG 3b 

SWSA3·1 WG3·2 0.4 2 90' W of tme N. 266' from well 491 

SWSA3-2 WG3-3 5 6 10· W of true N. 51' from well 492 

SWSA3·3 WG3-5 0.& 5.5 120· E of true N, 177' from well 493 

SWSA3-4 WG3-7 0.2 2 15° E of true S, 22' from well 493 

SWSA3-5 WG3-& 0.05 0.1 77· E of true N, 97' from well 995, (6.5' 
I from SWSA-3 fence) 

Landtill 2 WG3-12 0.03 0.05 10· E of true S, 250' from well 790 

Landfill 3 \VG3·;1 0.03 0.05 50· W oflme N, 114' from well 1247 

• 

• 000143 
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2.4 SUMMARY OF SAi\IPLE COLLECTION R£QUIR£MEl'TS 

A total of 56 samples were collected (including quality assurance/QC samples) during the WOC 
watershed RifFS supplemental sampling effort. Sections 204.1-2.4.4 provide a summary 'of the 
sample collection requirements for each of the four WAGs addressed during the supplemental 
sampling effort. Table 2.2 provides a summary of relevant information pertaining to each of the 
samples collected during the WOC \vatershed RIIFS supplemental sampling effort, including 
sample lOs, stake numbers. locations, beta/gamma activities. and dose rate measured during 
collection of the samples, and the grid coordinate locations based on the GPS survey. The 
unvalidated analytical data for all samples collected and analyzed during the supplemental sampling 
effort have been included as Appendix A. 

2.4.1 WAG 3 - Solid Waste Storage Area 3 

Sampling at WAG 3 was started on June 5, 1996, and completed on June 6, 1996. A total of 
19 samples (including QC samples) were collected during this period. Sampling locations are 
shown in Fig. 2.1. WAG 3 is divided into three waste units: SWSA 3, the Metals Scrap Yard, and 
the Contractors Landfill. A total of eight samples (seven locations) were collected from the 
SWSA 3 area, which included one duplicate sample from sample location SWSA3-7. Four of the 
samples were collected from hot spots identified during the radiation walkover survey. The 
remaining three sample locations were random non-hot spot locations. A total of four samples (three 
locations) were collected from the Contractors Landfill Area; which included one matrix 
spike/matrix spike duplicate (MSIMSD) sample from sample location Landfill I. Samples collected 
from SWSA 3 and the Contractors Landfill were analyzed for gross alpha, gross beta, gamma, 
isotopic uranium, Contract Laboratory Program (CLP) metals, and CLP polychlorinated biphenyls 
(PCBs). Three locations were sampled in the Metals Scrapyard (total of five samples-three 
samples, one MSIMSO, and one duplicate). Samples from the Metals Scrapyard were analyzed for 
CLP metals and CLP PCBs only. In addition to the samples described above, a source water 
sample was collected from the deionized water system located at the FOF and an equipment 
rinseate sample was collected from the sampling equipment after the equipment had been 
decontaminated. Elevated betalgamma activity and dose rate were measured during sampling at 
several of the sampling locations within SWSA 3. 
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• Table 2.2. Sample summary table for WOC Watershed RIIFS Supplemental Sampling (1996) 

Radiological field 
screen ing resu Its 

Collection Beta/gamma Dose fale 
Location ID Stake ID date (cpm) (mRJh) Grid coordinates' 

WAG3 

SWSA3·1 WG3-2 6/5196 10,000 2·3 N 26,281.37 E 21,883.17 

SWSA3-2 WG3-3 6/5/96 400,000. 60 N 26,269.21 E 21,822.52 

SWSA3-3 WG3-5' 6/5/96 30,000 8 N 26,063.86 E 21,649.79 

SWSA3·4 WG3-7 6/5/96 4,000 0.3 N 25,998.28 E 2 I ,782.22 i 

SWSA3-5 WG3-8 6/6/96 700 0.1 N 25,964.59 E 21.993.63 i 

SWSA3-6 SWSA3-6 6/6/96 60 NR N26,637.77 E21,835.15 • 

SWSA3-7 SWSA3-7 6/6/96 70 NR N 26,308.35 E 21.601.34 

Landfill 1 WG3-l3 6/6/96 70 NR N25,560.71 E21.813.66 

Landfill 2 WG3·12 6/6/96 300 NR N 25,181.67 E 21,291.97 

Landfill 3 . WG3-11 6/6/96 250 NR N 24,774.05 E 21,373.38 

Scrapyd-l Scrapyd-I 6/6196 70 NR N 26,273.21 E 21,319.94 

$crapyd-2 Scrapyd-2 6/6/96 60 NR N 26,244.75 E 21,182.60 

• Scrapyd-3 Scrapyd-3 6/6/96 60 NR N 26.347.39 E 21,274.67 
~ ....... -- ....... -~ -~-- ...... -.-....... - -~ 

-_ ........ _ ....... _-
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Whitl! Oak Crftk W.tush..! RI WAG J Table A.2 
and 

Table A.3 

Location 'Sample IDiParameter Name,Result Qual,Units 
LANDFILL :800004 'PCB-1260 17 IU :UG/KG 

'PCB-1254 17 :u UG..L.!<g , :PCB-1242 17 :U lUG KG 
:PCB-I016 17 'U lUG KG 

; IPCB-1232 : 17 tu lUG KG 
:PCB-1221 17 :U :UG KG 
:PCB-1248 17 :U 'UG/KG 

LANDFILL 1800007 !Nickel 17.6 U HG KG 
i I Potassium 2100 ~HG KG 
: ICalcium · . 5480 : IHG KG 
; IVanadium 29.4 , iHG KG 
, Thallium 1.3 :u HG KG 

.Arsenic 6.9 ,HG KG 
• Cadmium 1.3 'U 'HG/KG 

: ·Barium 
, 

62 IHG KG 
Aluminum · 23400 ;HG KG 
:Zinc 921 :u ~HG KG 
Sodium 471 HG KG 
Silver , 1.8 'U HG KG 

:Lead 31.3 !HG KG 
Cobalt 13.9 HG KG 
Antimonv 0.76 U ·HG KG 
'HaQnesium 2010 :HG KG 
.Iron · 41800 !HG KG 
: Chromium 27.4 :HG/KG 
'Beallium 0.78 :HG/KG 
. Copper 25.3 .. HG/KG 
.HanQanese 464 !HG/KG 
:Selenium 0.76 iU IHG/KG 

LANDFILL . BOOO 11 'PCB-1260 I 51 ·UG/KG 
:PCB-1242 15 ·u lUG/KG 
,PCB-1232 15 'U 'UG KG 
'PCB-1221 IS 'U UG KG 
·PCB-1248 IS 'U :UG KG 
:PCB-I016 15 'U lUG KG 
~PCB-12S4 IS :U 'UG KG 

LA.NIl£ll..L : BOOO 12 :Nickel 14.7 ·U. iHG KG 
ICalcium . 36300 IHG KG 
:Zinc 47.9 'U :HG/KG 
:Sodium 412 'HG/KG 
.Silver 1.6 :U iHGlKG 
:Lead 27.7 !HGlKG 
iCobalt 14.3 IHGlKG 
I Cadmium 1.2 IU IHGlKG 
'Barium 93.2 I IHGlKG 
!Arsenic 4.9 IHGlKG 
·Iron 24500 'HG/KG 
Chromium , 24.1 . !HG KG' 
Bervllium 0.73 : !HG KG 

: Copper I 13.2 :HG KG 
!HanQanese 1200 ' 'HG KG 
.Aluminum : 18700 : tHG KG 
Antirnon_v 0.7 'U 'HG KG 

;Thallium 1.2 :U iHG KG 
'Hagnesium 6610 ' IHG~~ 
:Vanadium 

, 
25.7 tHG KG 

Selenium 0.7 'u 'HG KG 
LANDFILL B00012 . Potassium 1560 'HG KG 
LANDFILL BOO014 PCB-1260 160 UG KG 

WJNR.C5\' Page 1 

Meuu A.ual,rsn (MGiKG, 

. PCB A.ual:UH(tlG,KG) 
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""'hit. Oak CrHk Wat.nb.d RI WAG .3 Tabl~ A.l 
and 

Table A.3 

LocatioD :Sample ID !Parameter Name~ResultOual!UDits 
: IPCB-1254 17 I lUG/KG 

PCB-1232 17 UG/KG , ,PCB-1221 17 ,UGLKG 
iPCB-I016 17 'UG KG , 
PCB-124B 17 UG KG , 
PCB-1242 17 UG Kg, 

LANDFILL 'BOO015 'Nickel 16.1 U MG KG 
; ,Selenium 0.84 iU MG/KG 
I ICalcium 7940 :MG/KG , IMaQnesium I 2150 ' :MG/KG , IArsenic i 4.3 I !MG KG 

,Cadmium 1.4 U .MG KG 
:Lead 26.6 . MG KG 
.Sodium 291 :MG KG 
:'Silver 2 U MG KG 
,Iron . 21600 MG KG 
. Chromium 20.3 .MG KG 
,Ber"yllium 0.79 MG KG 
Copper 17.6 :MG KG 

·ManQanese 574 MG KG 
'Aluminum 13300 .MG KG 
Zinc 69~1 MG KG 

. Cobalt 9.4 MG KG 
iBarium 158 ;MG KG 
.Antimonv 0.84 U :MG KG 
'Thallium 1.4 ;U MG KG 
;Vanadium 20.6 MG KG 
;Potassium 1920 :MG KG 

SCRPYARD 1BOO016 ,Nickel' 18.1 ·U ,MG KG 
:Zinc 58.1 I :MGLKG 
:Sodium 342 :MG/KG 
.Silver 1.7 U 'MG/KG 
'Lead 28.7 MG/KG 
Cobalt 10.2 ,MG/KG 
Cadmium 1.2 'U iMG1KG 

:Barium 173 'HGLKG 
,Arsenic 3.4 !MGlKG 
:Iron 23500 ;MGlKG 
: Chromium 19.6 'MGlKG 
: Be:!2l1l ium 1 !MGlKG 
; Copper 18.1 ,MG/KG 
,Mercury 0.13 IU :MG KG 
!ManQanese 443 'MG KG 

I !Aluminum ' 15400 ' IMG KG 
IAntimonv 0.74 iU IMG KG 
'Thallium 1.2 !U fMG KG 
:Magnesium 2530 . MG KG 
'Vanadium 21.3 ·MG/KG 
'Selenium 0.74 :U :MGLKG 

, fCalcium I 5920 ; MG/KG 
iPotassium 20BO . :MG/KG 

SCRPYARD BOOO19 Nickel 15.3 ;U 'MG/KG 
Zinc 46.7 :MGLKG 

:Sodium 329 iMGLKG 
!Silver . 1.6 iU !MG/KG 

SCRPYARD 1BOOO19 ,Lead 27.7 ;MG/KG 
I :Cobalt 6.3 :MG1KG 

. Cadmium 1.1 :U :MGLKG 
Barium 113 MG/KG 

W.3NR.CSV Page'2 

M.~ls AIIall'5f!S IMG;KGI 
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"!hit" Oak Cn"k Watersbed RI WAG J TableA.2 
and 

Table A.3 

Location ,Sample ID'Parameter NamelResult ,OualiUnits 
I IArsenic , 7.6 . :MG KG 

:Iron . 31200 'MG KG , 
iChromium , 27.1 ! :MG KG 
I Bervllium , 1.3 IMG KG 

! -CoPper : 13.1 : !MG KG 

· !Mercurv , 0.12 tU IMG KG 
IManqanese 313 ~MG KG 
I Aluminum 11200 : iMG KG 

I I Potassium , 1220 . fMG KG 

· ICalcium I 1810 . !MG KG 
IMaanesium i 1280 ' !MG KG 

• IAntimony I 0.68 ;U !MGIKG 
:Thallium , 1.1 :U I MCIKG 

: 'Vanadium i 34.6 . !MG/KG 
i ISelenium i 0.68 ;U fMG/KG 

SCRPYARD 'BOO020 INickel I 12.4 :U IMG/KG 
: IZinc I 48.6 iMG/KG 

!Silver , 1.6 'U :MG/KG 
;Lead 37.5 : IMG KG 
ICobalt i 6 'MG KG 
: cadmium : 1.2 ;U iMG KG 
; Barium 126 ; ;MG KG 
;Arsenic , 2.1 'MG KG 

, !Antimonv i 0.7 iU !MG KG 
iThallium 1.2 'U IMG KG 
IIron ' 16200 . fMG KG 
tChromium · 15.4 . tMG KG 
• Bervllium 1 0.81 , IMG KG 
'Copper I 16.2 ! iMG KG 

:, iMercurv 1 0.18 !MG/KG 
: Manaanese I 267 ! IMGIKG 
IAluminum : 11800 ; 'MGlKG 
'Sodium 413 'U :MGIKG 
iMaqnesium 1690 ' !MG KG 
lVanadium I 17.3 . !MG KG 
iPotassium I 1630 . IMG KG 
ISelenium ! 0.7 iU fMG K!;L . ICalcium I 2430 : IMG KG 

SCRPYARD 'BOO021 INickel i 15.5 :u IHG KG 
IThallium · 1.1 IU IHG KG · IHaqnesium 1 2240 !HG KG 

: fZinc i 53.3 ! fHG KG! 
!Sodium I 374 ! :HG KG 

I ISilver I 1.6 !U IHG KG 
I ILead f 26 ' IHG KG 
: ICobalt ! 

• 8.1 ; IHG KG 
: cadmium ! 1.1 !U !HG KG 
Barium : 168 -MG KG 

.Arsenic 3.4 .HGIKG 
I IIron I 23700 , IHG/KG 
I I Chromium I 19.6 • ;HG KG 

IBervllium I 1 i IHG KG 
: COPper · 17.1 : :HG KG , 

SCRPYARD BOO021 IMercurv · 0.21 , iMG KG 
,Manqanese I 314 ; !MG KG 
,Aluminum i 14800 ' !MG KG 
.Antimony : 0.68 U :HG KG 
.Vanadium · 24.1 - MG KG 
:Potassium 2020 HG KG 

WJNR.CSY Page 3 

M"lJau Aoalyses (MC/KG) 
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"',bite O.k CrHk W.tttsbed Rl WAG J Table A.l 
and 

Table A.3 

Location :Sample ID,Parameter NamelResult :OuallUnits 
I I Selenium I 0.68 IU IMG KG 

:Calcium 2960 IMG KG 
SWSA3-1 ,800023 IPCB-1260 16 'U lUG KG 

i IPCB-1242 16 -U lUG KG 
IPCB-1248 ~ 16 iU lUG KG 

! IPCB-1232 I 16 !U lUG KG 
IPCB-1221 , 16 !U iUG KG 
IPCB-I016 I 16 IU iUG KG 
IPCB-1254 I 16 :U lUG KG 

SWSAJ-l IBOO024 :Nickel ; '23.3:U !MG KG 
I IIron I 51000 ; IMG KG 

I Chromium i 25.9 : :MG KG , iBervllium ! 1 : 'MG KG 
! !cqppt!r ~ 26.6 - ~MG KG 
I I Manc:ranese , 1220 i IMGLKG 
i 'Aluminum 1 27400 I 'MG KG 
r IZinc 

, 
66.1 : IMG KG , 

ISodium I 401 ' iMG KG 
ISilver I 1.8 iU IMG KG 

, 'Lead I 44.1 i IMG KG 
: I Cobalt ! 23.3 ' IMG KG 

I Cadmium I 1.3 IU IMG KG 
I !Barium :. 84.4 I IMG KG 
! IArsenic I 7.5 I IMG KG 

iAntimony • 0.76 :u IMG KG 
'Thallium I 1.3 ·IU IMG KG 
!Mac:rnesium ! 1500 ! .IMG KG 

r IVanadium 31.1 . IMG KG 
, iSelenium I 0.76 IU IMG KG 
! Icalcium i 1160 I IMG KG i 

i !Potassium ! 2350 I IMG KG 
SWSA3-2 :800026 lPCB-1260 ! 18 iU lUG KG 

!PCB-12S4 I 18 lUG KG 
IPCB-1248 1 18 ' lUG KG 
'PCB-1221 I 18 ' lUG KG 

! IPCB-1232 I 18 ! lUG KG 
IPCB-I016 I 18 i lUG KG 

! # IPCB-1242 I 18 ; lUG KG 
,SWSA3-2 ~BOO027 INickel j 14.9 'U IHG KG 

• IPotassium I 1990 i MG KG 
I I Selenium I 0.78 IU IHGLK~_ 
I ICalcium I 2980 : /MG KG 
! IIron I 44800 ' IMG KG 
I I Chromium I 26.2 I - IHG KG 
I ' .IBervllium I 0.79 I IHG KG 

I Cooner , 19.6 ; IHG KG 
!Manaanese I 936 1 'HG KG 
!Aluminum : 21800 .. IMG KG 
!Zinc , 45.5 IHG KG 

i ISodium I 378 IU HG KG 
i ISilver I 1.8 IU HG KG 

SWSA3-2 !BOOO27 !Lead J 36.7 i HG KG 
!Cobalt I 12.9 . IHG KG 
iCadmium I 1.3 iU tHG KG 
!Barium 57.6 . !HG KG 
IArsenic I 6.9 . IMG KG 
;Antimonv 0.78 :U IMG KG 
Thallium ; 1.3 :u fMG KG 

- Maqne!:Lium 1380 :MG KG 

WJNR.CSY Page 4 
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White Oak CrHk Watersbtod RI WAG J Table A.2 
and 

Table A.3 

Loeation ;Sample ID ,Parameter Name ,Result 'QuallUnits 
I IVanadium 30.8 . 'MG/KG 

SWSA3-3 ,BOO029 'PCB-1260 28 'UG/KG , IPCB-1254 , 17 'U lUG KG 
; !PCB-1248 : 17 ~U lUG KG i 

IPCB-1221 17 U lUG KG 1 , 
:PCB-1232 17 'U JUG KG' , 

; !PCB-I016 17. ,U lUG KG 
i !PCB-1242 17 'U ;UG KG 

SWSAl-3 'BOO030 INickel I 14.7 !U ;MG KG 
j IPotassium , 2070 ' :MG KG 
I : Thallium 1.2 :U ·MG KG , 

IMaqnesium , 1330 'MG/KG 
:'Chromium : 22.8 'MG/KG 
I Beryllium 0.7 :MG/KG 

i !Copper , 16.7 IMG KG 
! IManqanese ! 1440 . IMG KG , IAluminum I 19000 ,U !MG KG 
: !Zinc : 43.4 ' 'MG KG 
: ISodium 346 U !MG KG 
; ISilver i 1.7 'U 'MG KG 
; ILead ! 28.5 ; !MG KG 
• !Cobalt 13.8 IMG KG 

'Cadmium ; 1.2 -U 'MG KG , 
1 Barium : 56.5 :MG KG 

: !Arsenic ! 6.2 !MG KG 
IIron I 39600 : !MG KG 

, 'Antimony : 0.72 'u :MG KG 
'Vanadium , 28.1 :MG KG 
~Selenium , 0.72 -U :MG KG , ,Caleium 1660 : IMG/KG 

SWSA3-4 :BOO032 !PCB-1260 17 iU . !OG/KG 
;PCB-1221 17 ,U :UGjKG 
:PCB-1232 17 U 'UG KG 
!PCB-I016 , 17 'U lUG KG 
!PCB-1254 ; 17 ·u !UG KG 

; 'PCB-1242 ; 17 :U lUG KG 
:PCB-124B ; 17 :U lUG KG 

SWSA3-4 iBOO033 INickel ! 14.1 'U tMG/KG 
: !Potassium i 1780 IMG/KG 

i : iIron ' 25800 .MG/KG 
; 

iChromium , 11.9 iMG/KG , 
: iBervllium i 2.4 'MG/KG 

i ! I Copper 21.8 , IMGlKG 
i IManqanese I 1210 IMG/KG 
1 iAluminum I 16300 ' !MGLKG 

IZine I 4B.3 . IMG KG 
!Lead 31 ' !MG KG 
:Cobalt • 13.2 'MG KG 
'Cadmium 1.3 U fMG KG 

SWSA3-4 !800033 !Barium I 61.9 IMGIKG 
: 'Arsenic ! 5.6 ' IMG/KG 

!AntimonY I 0.78 'U IMG KG 
Thallium 1.3 :U 'MG KG 

!Maqnesium 950 'MG KG 
Sodium ! 399 U 'MG KG 
!Silver ; 1.8 U :MG KG 
vanadium 1.8 U 'MG/KG 
Selenium 0.78 U MG/KG 
'Calcium 3190 HG/KG 

WJNR.C~V Page 5 
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Wb.il~ Oak Cr .... k Wa,.,rslMd RI WAG J Table A.l 
and 

Table A.3 

Location .Sample IDIParameter Name I Result ;OuallUnits 
SWSA3-5 :BOO035 iPCB-1260 j 17 IU lUG/KG 

iPCB-1221 17 :u lUG KG 
!PCB-1232 17 :U lUG KG 

i IPCB-I016 : 17 IU lUG KG 
, IPCB-1254 , 17 U JUG KG 

IPCB-1242 I 17 :U lUG KG 
I IPCB-1248 17 IU lUG KG 

SWSA3-5 IBOO036 !Nickel ! 24.2 ; IMG KG , 
!Maqnesium , 2190 , IMG KG I 

I iVanadium ' : ' 30.7 : IMG KG 
!Iron ; 44700 , IMG/KG 

I I Chromium : 32.7 i !MG KG 
IBervllium I 1. 7 ; iMG KG , {Copper I 20.4 I IMG KG 

i IManqanese I 1110 IMG KG 
iAluminum I 22200 , IMG KG 
:Zinc I 77.9 

, 
IMG KG 

'Sodium I 420 iU IMG KG 
; ISilver I ·1.7 :U tMG KG 
, ILead ! 37.3 , IMG KG , ICobalt , 21.1 IMG KG 

icadmium 1.2 'u iMG KG 
:Barium I 98.8 i lMG KG 
iArsenic i 7.1 ' IMG KG 
IAntimony I 0.71 ;U IMGIKG 
IThallium I 1.2 !U IMG/KG 

: ISelenium i 0.71 :u iMG KG 
ICalcium ; 20800 ' 'MG KG 
IPotassium I 2260 , IMG KG 

SWSA3-6 !800038~ !PCB-1260 
, 17 :u lUG KG 

IPCB-1221 i 17 !U lUG KG 
iPCB-1232 I 17 ;U lUG KG 
:PCB-I016 17 'U lUG KG 
iPCB-1254 , 17 IU lUG KG 

, iPCB-1242 17 iU lUG KG 
IPCB-1248 I 17 IU lUG KG 

SWSA3-6 :800039 INickel , 7.5 : IMG KG 
; " ISelenium , 0.73 IU IMG KG 

IIron i 24200 ! TMG/KG 
IChromium : 15.9 • !MG KG 
IBeryllium i 0.53 : IMG KG 
,Copper , 13.3 . IMG KG! 

; IManqanese ! 777 ; IMG KG 
; IAluminum I 13800 i_ IMG KG 
f IZinc I 38.8 I· IMG KG 
: ISodium I 359 IU -'MG KG 
I 'Silver 1. 7 :U ,MG KG 

SWSA3-6 '800039 ILead , 24.1 :MG KG 
ICobalt ! 9.3 iMG KG 

i I Cadmium I 1'.2 IU (MG KG 
I 'Barium I 60 ' IMG KG 
; IArsenic I 4.9 I IMG KG 

i Ant imonv I 0.73 IU fMG KG 
:Thallium I 1.2 :U IMG KG 
!Maqnesium i 990 IMG KG 
IVanadium I 20.7 ; IMG KG 
:Calcium ! 2510 , IMG KG 
Potassium ! 1880 'MG KG. 

SWSAJ-7 800042 PCB-1260 19 UG KG 
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Whit(' Oak CrHk Wal4.'rsbed RJ WAG J 
Table A.2 

and 
Table A.3 

Location :Sample ID ;Parameter Name :Result .Qual:Units 
; IPCB-1221 15 IU lUG KG 

IPCB-1232 15 !U lUG KG 
IPCB-1016 15 .U iUG KG 

i IPCB-1254 15 !U lUG/KG 
j ~PCB-1242 15 iU lUG/KG 
! IPCB-1248 15 .U ,UG/KG 

SWSA3-7 :BOO043 !PCB-1260 16 ·U lUG KG 
IPCB-1254 16 :U lUG KG 

I IpCB-1232 16 IU lUG KG 
! IpCB-1221 16 ;U lUG KG 
i IPCB-1016 16 :U lUG KG . iPCB-1248 16 ·U rUG KG , 
I IPCB-1242 16 :U I uc:>. KG 

SWSAJ-7 !BOO044 lNickel I 20.7 ,U IMG KG 
: ISelenium 0.73 ·U IMG KG 
! ICalcium j 22300 IMG KG 
i iMac:mesium j 3190 IMG KG 
: ;Antirnonv O.73U :MG KG 
: I Barium 161 iMG KG 
, iCobalt 15.4 . !MG KG 

:Silver 1. 7 IU fMG KG 
:Lead 37.1 iMG KG 

! ilron • 31700 IMG KG 
I IChromium 22 i IMG KG , 

I Bervllium i 1.2 tMG KG 
! I Copper 19.3 iMG KG 

!Manqanese ; 1200 . !MG KG 
j I Aluminum • 19700 ' IMG KG 

IZinc I 75.4 , IMG KG 
; I Sodium 280 ;U rMG KG 
I I Cadmium : 1.2 :u IMG KG 

iArsenic 4.7 ;MG KG 
:Thallium 1.2 'U iMG KG 

: iVanadium ! 26.2 lMG/KG 
IPotassium 2700 . iMG/KG 

SWSA3-7 !BOO045 INickel 22.1 :U 1MGlKG 
iPotassium 2900 IMGlKG 

: . fIron 36800 IMGlKG 
I Chromium 23.3 IMGlKG 
I Be;:yllium 1.3 IMGLKG 
ICol'PE!r 20.5 IMG/KG 
IManqanese 842 ; IMG/KG , 
IAluminum I 21400 ! IMG/KG 

! IZinc I 81.,: _ I.MG/~G 
j ISodium 534 ill iMG KG 

SWSAJ-7 IBOO045 iSilver ! 1.7 :u IMG KG 
ILead I 35.8 !MG KG 
I Cobalt 13 . ,MG KG 
I Cadmium 1.2 U IMG KG 

I I Barium I 172 J fMG KG 
IArsenic 4.8 IKG KG 
IAntimonv : 0.74 iU IMG KG 
iThallium 1.2 ;U lMG KG 
lMaqnesium 2980 : iMG KG 
,Vanadium : 28.5 ; IMG KG 
ISelenium 0.74 .U fMG KG 
Calcium 7190 'MG KG 

WJNR.CSV Page 7 
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While Oak Cn~k Watershed Rl WAG J Table A.4 
R.adiolOfical Aaalyses' (pCi!~) 

• Location 'Sample ID IParameter NamelResul IQuallUnits 
LANDF!LL1IBOOOOl IThallium-20S i 0.55: !PCl/G 

'Lead-214 1.02! !PCILG 
I iBismuth-214 , 0.S41 iPCl G 

ICesium-137 i 0.0441U IPCl G 
!Uranium-235 ! O.lIU IPC! G 

! !Al'Pha activity, 20.51 IPC! G , 
IPotassium-40 I 2S.61 IPCI/G , , 
IEuropium-lSS ! 0.1081U 'PCl/G 
IEuro'Pium-154 ' -0.04IU !PCljG 

, ILead-212 . I 1.631 tPCI/G , IUranium-238 i 1.01! IPCI/G 
lEuropium-152 '0.005IU IPCl G 

! ICobalt-57 I O.OlSIU !PCl G . ICesium~134 I 0.0321U IPC! G 
i IUranium-233123I 0.91 iPCI G 
! !Thorium-234 , 2.081 !PC! G 

IBeta activity : 30.21 'PCl G 
~ ICobalt-60 ! -O.OlIU !PC! G 
: IActinium-228 . 1.54: !PCl G , 
; IUranium-235 I 0.071! !PCl G 

LANDFILL2! BOOO 10 IThallium-20S I '0.441 IPC! G . IUranium-238 ! 0.81 IPCl G 
: IEuroRium-152 0.0781U ,pc:::LG 
I ICobalt-57 1-0.0310 IPC! G 
I ICesium-134 I 0.0521U iPCl G 
! IEuropium-154 , -0.0310 IPC! G 
: !Lead-2I2 ! 1.291 'PC! G , IEuropium-155 ; 0.15iU IPC! G 
! IUranium-233/23I 0.781 IPC! G 
, !Potassium-40 i 16.91 IPC! G • i IThorium-234 ! 1.31U IPCl G 

IAlpha activity 1 16.61 iPC! G 
IBeta activity ; 89i IPCl G 
ILead-214 I 1.0SI fPC! G 
IBismuth-214 : 0.86i :PCl G 
ICesium-137 I 82.91 IPCl G 

, IUranium-235 10.045i IPCl G 
• I IOranium-235 1 0.091U fPC! G 

ICobalt-60 10.0411U IPCl G 
lActinium-228 i 1.0SI iPCl.LG 

LANDFILL31BOOO13 IThallium-208 i 0.326! IPC!.LG 
IUranium-238 I 1.091 fPCl G 
IUrani'um-232 ! 0.015!U /PCl G 
I Europium-152 I 0.01810 IPCl G 
tCobalt-57 . 0.0051U IPCl G , lCesium-134 : 0.00310 (PC! G 
'Europium-154 : 0.0171U !PC! G 
Lead-212 , 

1.01~ fPC! G 
!EuroEium-155 . 'I 0.04iU !PC! G 

I IUranium-233/23I 1.09( (PCl G 
i fPotassium-40 1 14.11 IPC! G 
1 !Thorium-234 ( 2.271 IPCliG 

IAloha activity I 20.81 fPC! G 
!Beta activit;y ~ 111. 61 lPCl G 
IUranium-235 10.0981 IPC! G 
:Uranium-235 i -0.03IU IPCl G 
'Cesium-137 , 85.31 iPCl G 
'Cobalt-60 ' 0.106; :PC!IG 

• Leag-21_4 __ 0.72 PcUG. 

WJR.CSV Page 1 8/29/96 
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W'hiltt Oak Cnek Walersbftl R1 WAG J Table A.4 Radiol~c:aJ AAal"stts IpCiig) 

• Location iSam~le ID ,Parameter Name:Resul ;Oual!Units 
LANDFILLJIBOOOIJ IBismuth-214 10.5351 IPCl G 

1 IActinium-226 l.05; 'PCl G 
SWSA3-1 IBOO022 !Thallium-206 ·0.535. IPCl G 

I IUranium-236 , l.161 ,PCl G 
1 IEuropium-l S4 1-0.0310 !PCl G 
I ILead-2l2 I 1.611 !PCl G 
I IEuro~ium-155 ! 0.091U IPCl G 
: IUranium-233/23I 1.231 :PCl G 
; IPotassium-40 I 22.91 IPCl G 
1 IThorium-234 . I l.81· IPCl G 
i IAlpha activity! 19.61 IPCl G 
! ,Beta activity i 141 ~ !PCl G 
i iUranium-232 0.0410 'PCl G 
: IEuro~ium-152 

, 
0.0610 iPCl!G . 

1 ICobalt-57 ; -0.0110 fPCl G 
ICesium-l34 i 0.0511U !PCl G 

I IUranium-235 ; 0.0621U :PCl G 
IUranium-235 I .-O.OlIU ,PCl G 
ICesium-l37 ! 36.61 !PCl G 

I !Cobalt-60 I -O.OlIU fPCl G 
! IBismuth-214 i 0.741 IPCl G 
: IActinium-226 i l.59l IPCl G 
: ILead-214 0~711 !PCl G 

SWSA3-2 1800025 IThallium-208 0.65: IPCl G 
• IUranium-233/23I 1.46; IPCl G 
I IPotassium-40 i 23.2. 'PCl G 

I Thorium-234 I -0.11 !PCr IG 
; 'Alpha activitv! 24.21 !PCl/G 
~ 'Beta activitv I 8010i IPCl G 

IUranium-235 I 0.37; IPCl G • I IUranium-235 I 0.095i IPCl G 
I ICesium-137 .1 8531 IPCl G 

iUranium-238 ; 1.48: iPCl G 
I IOranium-232 I 0.0651U IPCl G 
• IEuro~ium-152 I 0.0.9IU . !PCl G 
I ICobalt-57 i 0.121U ;PCl G 

iCesium-134 I 0.06410 iPCl G 
, ; IEuropium-l54 i 0.0691u :PCl/G 

j lLead-212 I 1.331 iPCl G 
! 1 !Euro~ium-155 , O.OlIU IPCl G 
. ; ICobalt-60 10.0021U IPCl G 

1 Bismuth-2 14 ; 0.671 IPCl G 
I IActinium-228 i 1. 781 IPCl G , 

ILead-214 I 11 IPCl G · SWSA3-3 IBOO028 IThallium-208 1 54.81. IPCl G 
: ILead-2l4 I -O.lIUJ iPCl G 

IActinium-228 ! 1931 iPCl G 
:Cobalt-60 I 11.81: IPCl G 
ICobalt-57 ! -0.4iU ,PCl G 

I ICesium-l34 1 -0. BIU IPCl G 
IEuro~ium-154 ; 0.441U IPCl G 

I ILead-212 I 1651 IPCl G 
: ,Euro~ium-155 . 010 IPCl G 

IUraniurn-233/23i 60.41 iPC:L G 
I iPotassium-40 I 22.5i !PCl G 

;Thorium-234 i -210 ·PCl G 
;Al~ha activity! 32801 :PCl' G 
iBeta activity : 550001 ·PCl/G 

• I_Uranium-238 3.BI ;PCl/G 

WJR.CS\' Page 2 8/29/96 
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Wbilt' Oak Cr"k W.u",bt'd RI WAG J • TableA.4 Rad.iological A.IIalyW$ (pCV,,, 

• Location "Sam~le ID :Parameter Name Resul :QualiUnits 
SWSA3-3 1800028 IUranium-232 7.21 IPCI/G 

~ !Europium-1S2 -O.SIU :pcr G 
IUranium-235 J 0.31U IPCl G 

! IUranium-235 I 3.11 !pcr G 
ICesium-137 I 280001 'PC: G 

i Bismuth-214 , -2.8IU iPcr G 
SWSA3-4 1800031 IThallium-208 " 0.4311 ;pcr G 

! !Lead-2l4 I 1.1: 'PCl G 
i IAlpha aetivit~_1 16.71 :pcr G 
i Beta aetivity· ~ 206i 'PCl G 
1 IEuropium-1S2 I 0.0261U :pcr G 
i ICobalt-57 I -O.OlIU 'pcr G 
i ICesium-134 : 0.0311U ;PCr/G 
I Euro~ium-1S4 : 0.0461U 'PCl G 
I ILead-212 i 1.411 IPCl G 
, Europium-1SS I O.l1IU fPCl G 
I IUranium-233/23 ! 1.121 !PCr G 
! IPotassium-40 : 15.21 :PCI G 
, Uranium-238 , 1.191 :PCl G 
1 IThorium-234 , 1.231U !PCr G 
! IUranium-235 1 0.121U IPcr G 
! lUranium-235 : 0.0461 :pcr G 
! 'Cesium-137 I 7:49, 'PCl G 
! ICobalt-GO 10.01l1U iPCl G 

IBismuth-214 0.921 !PCl G 
! lAetinium-228 ! 1.45i IPC! G 

SWSA3-S !800034 Thallium-20B ! 0.521 IPCl G 
; Uranium-238 i 1.831 'PCl G 
! Uranium-232 : 0.1061UJ !PCl G 
i IEuropium-152 I -0.05IU IPCl G 
I ICobalt-57 I 0.0041U iPC!-, ~ 
! ICesium-134 OIU !pcr G • 
, tEuropium-154 , -0.03IU IPcr G , 

ILead-212 ; 1. 771 :pcr G 
! Europium-ISS ! O.OlIU IPCl G 
i IUranium-233/231 1.67L IPCl G 
! !Potassium-40 : 18.31 :pcr G 

.1 IThorium-234 I . 0.51 fPcr G 
! IAlpha aetivitv; 20.91 fPCr G . IBeta activity . 46S1 IPcr G 
: IUranium-235 ; 0.341U fPCl G 
, IUranium-23S : 0.0651 !PCl G 
: ICesium-l37 ! 32S1 PCl G 
I ICobalt-GO i 4.21 - PCl G 
I I 8isltluth-2l4 t 0.661 PCl G 

IActinium-228 I 1.361 IPCl G 
iLead-214 ! 1.3lJ IpCl G 

SWSA3-6 BOO037 'Thallium-208 
. O.SS: ~PCl G I 

I IUranium-238 ; 1.11 fPCl G 
I IEuropium-lS2 I o.OO71U IpCl G 

ICobalt-S7 I -O.OlIU IPCl G 
I lCesium-134 I 0.0261U IPCl G 

IEuropium-154 : 0.0361U ;PCl G 
.Lead-2l2 : 1.G6i fPCl G 
IEuropium-lSS '0.1811 !PCl G 
IUranium-233 /23 I 1.151 jpCl G 
IPotassium-40 16.11 :PCI G 
!Thorium-234 2.18! IPC! G 

• :Alpha aetivitv_" _24.3' "PCl G 

WJR.CSV Page 3 8/29/96 
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Yt'h.it.- Oak CrHk WatenbO'd Rl WAC J Table A.4 
Radiolotzical AAaIYSfl \pCiI\:1 

Location Sam;lle ID 'Parameter Nall.'le_:ltesul :_~ual!Units 
SWSA3-6 iB00037 IBeta activity 31. 911PCILC 

:Uranium-235 0.091U :PCI/C 
!Uranium-235 ,0.0521 IPclLc 
!Cesium-137 , 0.2211 'pcl/C 
ICobalt-60 OIU iPCI/G 
IBismuth-214 0.91 IPCI/G 
IActinium-228 1.46. 'PCI/C 
ILead-214 1.081 ,PCI/G 

SWSA3-7 IB00040 !Thallium-208 ,0.4571 :PC! IG 
IUranium-238 '; O.96~ iPCIIG 
IEuropium-152 O.OlIU iPCI/G 
ICobalt-57 '-O.OlIU :PCI/G 
ICesium-134 0.021U !PCI/G 
iEuro;lium-154 0.0391U ;PCl/G 
ILead-212 1.331 iPCI/G 
IEuropium-1SS 0.0571U IPCl/G 
IUranium-233/23 I 1.531 iPCI/G 
lPotassium-40 23.91 :PCl/G 
: Thorium-234 1.541 :PCI~G 
iAl;lha ac:tivitYL~.41 ~PCILG 
!Beta activity; 37.61 lPCI/G 
,Uranium-23S 0.041U !PCI/G 
;Uranium-235 'O.11Si ;PCIIG 
'Cesium-137 ' 0.8261 IPCl/G 
!Cobalt-60 -O.Ol!U :PClJC 
I Bismuth-214 0.5B91 IPCl~G 
IActinium-228 1.2B! IPClJC 
iLead-214 0.7211 IPCl~G 

SWSA3-7 1B00041 'Thallium-208 0.3971 IPCl/G 

.i 

WJR.C!=\Y 

IUranium-23B 0.991 IPCl/G 
IEuropium-152 I 0.0041U !PCl/G 
!Cobalt-S7 i -O.OlIU !PCI/G 
'Cesium-134 0.0241U !PCI/G 
I Europium-1S4 -0.021U IPCIIG 
ILead-212 1.231 iPC~~ 
IEuropium-ISS '0.039IU IPCI/G 
IUranium-233 /23; 1.461 'PCl IG 
;Potassium-40 24.11 !PCI/C 
IThorium-234 0.931u IPCI/G 
iAlpha activity! 14.81 IPCI/G 
!Beta activity '35.31 !PCI/G 
:Uranium-23S 0.061U iPCIIG 
IUranium-23S I 0.0871 IPCI/G 
!Cesium-137 0.981 fpCI/G 
ICobalt-60 1 -O.OlIU IPCI/G 
iBismuth-214' 0.6021 IPCI/G 
I Actinium-228 1.351 IPCl/G 
'Lead-214 0.733! 'PCl/G 

Page 4 8/29/96 
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Whitt Oak Cl"ftk Wattrsbt:d RI WAG J Table A.1J 
and 

. Table A.t4 

Location iSample 10 :Parilmeter Name 
LANDFILL1 1800007 Arsenic 

I ICobatI: 
I I Manganese 
! IIron 

LANDFILL.2 1800011 IPCB-1260 
LANDFILL.2 1800012 rArsenic 

I Manganese 

I Iron 
I Cobalt 

LANDFILL3 /800014 IPCB-1260 
LANDFILL3 IBOO015 iZinc 

j llron 
! /Manganese 

SCRPYARD1 1800016 IArsenic 
1 Cobalt 
!Iron 
1 Manganese 
!Zinc 

SCRPYARD2 ·BOO019 lArsenic 
1 Cobalt 
IZinc 
!Manganese 

.' /Iron 
SCRPYARDJ BOO020 jZinc 

llron 
I Man9anese 

SCRPYARDJ BOO021 1 Arsenic 
ilron 
1 Manganese 
: Zinc 
1 Cobalt 

SWSAJ-1 :800024 lArsenic 
! jlron 
: I Manganese 

iZinc 
I Cobalt 

SWSAJ-2 '800027 IArsenic 
:Zinc 

; llron 
I I Manganese 
: I Cobalt 

SWSAJ-3 1800029 !PCB-1260 
SWSAJ-3 ,BOO030 I Cobalt 

• Iron 

: Zinc 
1 I Manganese 

SWSAJ"'" 1800033 ;Arsenic . ; Iron 

• Manganese . IZinc 
iCobalt 

SWSAJ-5 IBOO036 iArsenic 
!Cobalt 
Zinc 
Iron -

W3NRH.CSV Pall'! 1 

,Result :Qual ,Units 

i 6.91 IMGlKG 

I 13.9i IMG/KG 
1 4641 IMGlKG 
• 418OO! IMG/KG 

51: IUGIKG 
! 4.9i IMG/KG 
I 12001 IMGlKG 
1 245001 IMGlKG 
1 14.31 IMGlKG 
I 1601 IUGlKG 
I 69.1i IMG/KG 
1 216001 IMGlKG 
I 5741 IMGlKG 
! 3.41 IMG/KG 

10.2! IMG/KG 
i 23500! IMGIKG 
I 4431 'MG/KG 

58.11 IMG/KG 
: 7.6, !MG/KG 
i 6.3: :MGlKG 

46.71 IMGlKG 
; 313: IMG/KG 
I 31200! IMG/KG 

48.6! IMG/KG 
16200: IMGlKG 

: 267: IMG/KG 
3.41 'MG/KG 

I 237001 IMG/KG 
; 3141 IMG/KG 

53.31 IMG/KG 
8.1' IMGlKG 
7.51 IMG/KG 

t 51000/ IMG/KG 
1220! IMGIKG 

; 66.11 IMGIKG 
: 23.31 IMGlKG 

.1 6.9' IMG/KG 

I 45.51 IMGlKG 
I 44BOO1··_···· ·IMG/KG 

I 9361 IMGlKG 
I 12.9/ IMGlKG 
: 281 lUG/KG 
I 13.81 IMGIKG 
, 396001 IMGlKG 
: 43.4; IMGlKG 

I 1....w! tMG/KG 

I 5.61 IMGlKG 
: 258001 IMGlKG 

12101 iMGlKG 
I 48.31 IMGlKG ' 

13.21 IMG/KG 
; 7.11 !MGlKG 

21.1 j iMG/KG 
77.9 IMGIKG 

44700 'MG/KG 

Ml'!uis Hits (MG/KG, 
PCB Hits lUG/KG) 

8f.:!91% 
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Wbite Oak Crft'k Waters bed RI WAG 3 

• 
1.ocation 
SWSAl--5 
SWSAl-6 

SWSAl·7 
SWSAl·7 

SWSAl·7 

• 

• 
WJNRII.CSV 

Table A.1J 
Ind 

Table A.14 

:Sample 10 !Parameter Name 
i800036 I Manganese 
1800039 lArsenic 

i llron 
! IZinc . I Manganese , 
!800042 ;PCB·1260 
1800044 IArsenic 

1 I Cobalt 
I I Manganese 

! !Iron 
! ;Zinc 
1800().45 IArsenic 
; llron 
1 iManganese 

1 I Zinc 
; Cobalt 

:Result ;Qual IUnits 
I 11101 IMGlKG 
i 4.91 IMGlKG 
: 242001 IMGlKG 

38.81 :MGlKG 
TTl I IMG/KG 

19: iUG/KG 
: 4.71 IMGlKG 

I' 15.41 IMGlKG 

I 12001 IMGlKG 
: 317001 IMG/KG 

75.4; IMGlKG 

I 4.8i iMG/KG 
: 3S8OO: IMGlKG 

842: iMG/KG· 
81' IMGlKG 

13' 'MGIKG· -- -~ ..... -~--

Plgel 

Meuls Hil~ (~IG/KGI 
PCB Hiu (UG/KG) 

• • 

. 8/29/96 
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Wbite: Oak CI"Hk Wate:nbffi RI WAG 3 Table A.15 
Radiological Hits IpCilg) 

• 
location 'Sample 10 IParameter Name iResult IQual IUnits 
LANDFILL1 1800001 I LeacJ..214 I 1.021 IPCIIG 

I IAipha activity I 20.51 IPCIIG 
I IUranium-238 I 1.011 IPCIIG 
I Ilead-212 ! 1.63; IPCIIG 

LANDF1LL2 1800010 IleacJ..214 1.05: IPCIIG 
I IAipha activity i 15.5: IPCIIG 

i I Uranium-238 .1 0.81 IPCIIG 
I ILeacJ..212 . 1 1.291 IPCIIG 

LANDFILL3 1800013 I LeacJ..214 I 0.721 IPCIIG 
I IAipha activity I 20.81 IPCIIG 
1 i Uranium-238 1.09! !PCIIG , 

I LeacJ..212 I 1.011 !PCIIG ! 

SWSAJ·1 1800022 I LeacJ..214 I 0.711 !PCIIG 

I I Uranium-238 1 1.75i IPCI/G 
I IAipha activity : 19.81 !PCIIG 

i 1 LeacJ..212 ! 1.57! IPClIG 
SWSA3-2 1800025 1 LeacJ..214 , 1 ! 1PCIIG 

i 1 Uranium-238 I 1.48: ~PClIG 
I ;leacJ..212 1.33' !PCIIG 

SWSA3-3 !800028 IUranium-238 : 3.8; IPCI/G 
1 I LeacJ..212 I 1651 iPCIIG 

SWSA3-4 1800031 1 LeacJ..214 : 1.1 ! iPCIIG 
: IAlphaa~ 16.7! !PCIIG 

IUranium-238 i 1.191 IPCIIG 1 

• , 1 LeacJ..212 1.411 :PCIIG 
SWSA3-5 :80003.4 ileacJ..214 : 1.311 iPCIIG 
I 1 Uranium-238 1 1.831 IPCIIG 

! 1 IleacJ..212 I 1.nl IPCIIG 

I I IAipha activity i 2O.9! IPCIIG 
SWSA3~ '800037 ·leacJ..214 1.08: :PCI/G 

: 1LeacJ..212 ! 1.501 IPCIIG 

; IUranium-238 1 1.1: IPCIIG 
IAipha activity 1 24.3, IPCIIG 

SWSA3·7 !800040 lLeacJ..214 I 0.7211 IPCIIG 
IUranium-238 i 0.96: !PCIIG 
IleacJ..212 ! 1.331 IPCIIG 
IAipha ac::tMty i 10.41 ;PCIIG 

SWSA3-7 .800041 1leacJ..214 ; 0.733: IPCIIG 
!Uranium-238 1 0.991 !PCIIG 

i 1LeacJ..212 I 1.231 IPCIIG 
iAipha adMty 14.81 IPCIIG 

• 000181 
WJR.CSV Page: 1 
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Founh Annual Environmental Restoration MoniJoring and Asse.s.s:men.t aJ Oak Ridge National Laborarory. DOE/ORIO 1. 
149O&D1. September. 1995. 

Table B-2 Potential risk blstorle.s (or ..eJected- WAG 
11 

913 0.281 0.386 0.105 5 
978 0.196 0.191 ..0.005 5 
974 0.0907 0.0854 ..0.0053 5 
969 0.0223 0.0151 ..0.0072 5 
977 0.0087 0.00132 ..0.00138 5 
812 0.00665 0.00699 0.00034 1 
1201 0.00658 0.00646 ..0.00012 17 
843 0.00312 0.00232 ..0.0008 6< 

1243 0.00232 0.00223 .9)( 10" 6 
842 0.00165 0.000237 ..0.001413 6 
1076 0.00151 0.000411 ..0.001099 7 
971 0.00137 0.00163 0.00026 5 
910 0.00132 0.00122 ..0.0001 5 
841 0.00129 0.000116 ..0.001114 6 
825 0.00103 0.000829 ..0.000201 1 
1191 0.000887 0.000687 ..0.0002 2 
1079 0.000825 0.000672 ..0.000153 7 
1097 0.000801 0.000207 ..0.000594 8 
1190 0.000716 0.000107 ..0.0006<>9 2 
1096 0.000695 0.00241 0.001115 8 
806 0.000658 0.000166 ..0.000492 1 
1078 0.00062 0.000488 ..0.000132 7 
1087 0.000605 0.000669 0.000064 8 
994 0.000548 0.000796 0.000248 3 
1242 0.000513 0.000406 -0.000107 6 
847 0.00Q.474 0.00017 -0.000304 6 
844 0.00Q.417 0.000183 ..0.000234 6 
1084 0.000306 0.00013-4 ..0.000172 7 
1244 < 0.000293 0.00013-4 -0.000159 6 
993 0.000164 0.000368 0.000204 3 
986 0.000131 0.000163 0.000032 3 
1074 0.000117 0.000125 0.000008 7 

·Wclh included ItC those (or which a:nalyUc.t.l rc:.sults wc:n: 
avail.t.We bctwCCll May 1994 and April 1995 and for which ~ 
risk cxoccdcd llC 1 Q"4. 
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Table B.1. Priotitizatron of Individual Wells Based on Groundwater Risk 

WELL WAG OCEElI VINYL CH CO eo TOTAL SR TRmUM BE U 2l-' TC;og Teur R",1c 
812 I OOOE'OO 000E-OO(2.25E-06 8.66E-IJ3 <I 81E-06 000E+OOp.02E4«I· 6.519 E -o::l 
825 1 000£ +001 8.25E.Q.410 ooe-oo 3.17E-06 1.0lE-OO o OOE·oo • S.2liIE4« 
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Table 8.6 Groundwater Conlaminants or Concern 

NIJ'TlC . I Anah7..t:d II> 1)(10"" II> I" 10'" 

Hyd:rogc:o·3 125 17 92 

Strooli um· 901 125 10 80 

VIJI)'I Chloride 125 6 7 

T echod.ium·99 <4 1 3 

1.1·Dichl~ 125 1 2 

Coball..QO 125 1 35 

Urmium-23-4 1 1 1 

TotAl Risk 125 31 122 

I Analysis cooductod for toLal strontium ("Sr a.nd ~r) and slope factor used for 
.osr and toy. 

8.,(.1 PriOritiutiOD o(WAGs and Individual Well.s 

I 

The EPA rc:commends t.al:ing the avc:nge of the rcpresc:'l1.ative exposure c:oocc:otraticns 
wbc:o aggregl! ting analytiC4l cia La frOlll mul Li p Ie '"""ells \o\ilhin an exposure wUl' Table 8.7 lists the 
avaage risk for each of the WAGs \o\ith wells a.rWyu:d for th: time: period April 1994-March 1995 
based 00 this oiLai.a. These risk n::sults are not eom.prchcruive as not all of the IIvAilable RCRA 
pc::rimd.a \It"ells were anAJyz.cd in the time period April 1994-May 1995. HowevCf, they are in good 
~ agreement with the ranking of the WAGs in tcm:ls of their coa.Inoulions to the surface walet 
risk a.t White Oak'~ 

Table 8.7 Prioriliution of WAGs 
based on Groundwaler Risk 

WAG C a.reinogc:o.ic Risk 

,.. 
8"1~ 

S II( 1 0" 

17 81(10"" 

8 .(1(10"" 

I 4](10"" .-

6 2-10"" 

7 l x lO"" 

3 l x lO"" 

2 2x 10" 

__ 11 _ 4!, 10"" 

L_-

OOO~:1 
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T.ble 80S C - .-. -"... . .....• - _.- - dinfit ri1k criteria in RCRA ... - II ~ 

CONT AltUNANTS 

WAG RadionucJides Metals Organics 

1 ~,::1L~. Vinyl Chloride. ChlorofOOl1 
I)'CS, lH, zUU,DIV 

2 ~ *'Co, mes, 
~ 

3 ~ .ace, "'Cs, Yinyl Chloride. TricllIorodhr:ne 
'H 

" ~*'Co.2H Vinyl chloride, Bis(2-
EUlyl.bc:xyJ) p Lh.a.l ate, 1).. 
Dichlorodhaoe 

5 ~ *'Co, Il'Cs, Vinyl chlorick. Bis(2-
~ EUlylhe:xy l)p Lh.a.l ate, B<::nz.ra::, 1,1-

Dichlorodhl!loe 

'6 ~, *'Cot~ 

7 ~f,~U7Cs, ~ 
~ 

8 ~ *'Co, 'H Vinyl Chloride, Bis(2-
EUlyl.be:xyl)pLh.a.l aLe, T richlOC'oeLhcne 

11 ~r, *'Co T richlorex::d:lOle 

17 IIO$r, *'Co, 'H V tnyI Chlorick. 1, ). DichlQl'Q!;thene. 
I richloroethene 

I Underlined ron I Bm joan t S cx.c.eed I c.a.rcioogcnie risk of 1 )( 1 ere; the rtmalO mg 

cootBmjoaols are within the 1)( 1 ere to 1)( 10"' risk l1Ulge • 

a 009 G. 
OOOlf)l 
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Third A.nr..ual Environm.e:nt.a1 Restoration Monitoring and ~e..s:.smenl ar Oak Ridge NarionallAborarory. DOE/OR/OI. 
1290&01. September. 1994. 

Table 6.2. Contamrnants oreedrng risk criteria in RCRA perimeter 'Wclls 

Con taminan lS4 

WAG RadionucUdes Metals Organics 

tesT, DottJ M, la. Be, ,Q!, Mn. Sb Vinyl Chloride, N·Niuoso-Di·N· 
Propylamine, Carbon Disulfide, 1,2.,3 

Trichloropropane, 1.2 Dibromo·3-
chloropropane, 1.2 

Dibromomethane, 1,4 DiOl3.lle, 2· 
Propeneniuile, 3.3'· 
Dimethylbenzidine 

2 'H. tesT, "'Co Be, ~ M!1 1,1 Dichloroethene, Chlorobenzene, 
Carbon Disulfide 

3 "Sr Be, Mn 

4 ~,"Sr ~Mn 1,1 Dichloroethene, Vinyl Chloride, 
1.2 Dichlorobenzene 

5 'H, tesr,~a Mn Vinyl Chloride, Bis.2-ethylhayl 
pthalate IJ Dichlorobenzene, 

Carbon Disulfide 

6 'H, tesr, "'Co Be 1,2 Dichloroethane, Chloroform, 
Trichloroethene, AIoclor-1254. 

Vinyl Chloride, Carbon 
TelT3c.bloride, Carbon Tetrachloride, 

Carbon Disulfide, Acetone 

7 ~ "Tc.. ceo Be, Mn 

8 "Sr ~Mn 

11 Be, Mn 

17 Vinyl Chloride, 1,1 Dichloroethene, 
1,2 Dichlorobenzene 

'Underlined contaminants exceed the nonca.rc:inogenic hazard index of I, the remaining 
Fx'ntaminants aceed a calculated carcinogenic risle of lE-4. 

OOO~7 
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