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BWX Technologies, Inc. 
Babcock & Wilcox, a McDermott company 

99-TC/1 0-07 

Mr. Richard B. Provencher, Director 
Miamisburg Environmental Management Project 
U.S. Department of Energy 
P.O. Box66 
Miamisburg, OH 45343-0066 

ATTENTION: Dewain Eckman 

SUBJECT: Contract No. DE-AC24-970H20044 

jp~-qq/O/f()i>O I 
Babcock & Wilcox of Ohio, Inc. 

1 Mound Road 
P.O. Box 3030 
Miamisburg, Ohio 45343-3030 
(937) 865-4020 

ESC-169/99 
October 7, 1999 . 

PRS 276: DELIVERY OF POTENTIAL RELEASE SITE DATA 
PACKAGE FOR REGULATOR REVIEW 

REFERENCE: Statement of Work Requirement C 7.1e --Regulator Reports 

Dear Mr. Provencher: 

The attached Potential Release Site (PRS) 276 package has been authorized for release to 
the USEPA, OEPA, and ODH by Art Kleinrath of MEMP. On May 15, 1996 the Core Team 
recommended Further Assessment for this PRS. Subsequently, the cost of further assessment 
versus the cost of removing the potentially contaminated soils was evaluated. Cost estimates 
indicate the cost of removal is not significantly greater than the cost of further assessment at 
PRS 276. Therefore, the Core Team now recommends that a Removal Action be 
accomplished. This determination has been annotated in the PRS document and the signed 
Removal Action recommendation inserted. Attached is a copy of the newspaper advertisement 
announcing the availability of the Potential Release Site package at the Public Reading Room. 
The document will enter public review on October 13, 1999. BWO will distribute copies of the 
Public Review Draft package to the Public Reading Room before this date. 



Page2 PRS 276: DELIVERY OF POTENTIAL RELEASE SITE DATA PACKAGE 
FOR REGULA TOR REVIEW 

Please advise if additional copies are required for distribution within DOE. If you require 
further information, please contact Dave Rake I at extension 4203. -

Sincerely, 

······~·.·· 

Linda R. Bauer, Ph.D. 
Manager, Environmental Safeguards & Compliance 

LRB/nmg 

Enclosures as stated 

cc: Tim Fischer, USEPA, (1) w/attachments 
Dave Meredith, Tech law, (1) w/attachments 
Brian Nickel, OEPA, (2) w/attachments 
Ruth Vandegrift, ODH, (1) w/attachments 
Art Kleinrath, MEMP, (1) w/attachments 
John Price, BWO, (2) w/attachments 
Dann Bird, MMCIC, (1) w/attacoments 
Public Reading Room, (5), w/attachments 
DCC 
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Program 

MOUND PLANT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The Potential Release Site (PRS) 276 Data Package is available for public review 
in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio. 
Public comment on this document will be accepted October 13, 1999 through: 
November 13, 1999. ~ 

Questions can be referred to Paul Lucas at (937) 865-4578. 
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PRS 276 

DRAFT Binned FA, 05/15/96 March 28, 1996 

DRAFT PROPOSED FINAL Assessment versus removal"cost comparison" accomplished. Core Te~m July 29, 1999 
recommends a Response Action as more cost effective. ! 

Public Review: October 13, 1999 - November 13, 1999 

PUBLIC REVIEW DRAFT October 7, 1999 

FINAL 
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PRS276 

PRSWSTORY: 

PRS 276 is a soils location approximately 300 feet northeast of Building 21 and is also known as 
Area 22. -Area 22 is located on the south part of the SM/PP Hill and has the ·approXimate -
dimensions of 75 ft by 150 ft. This area consists of many piles of soil excavated from other areas 
at Mound Plant, including Area 20 (PRS 153). It is also called the "orphan soils" area because it 
was created when construction projects did not have funding for disposal of unexpected 

- --- -containiiuitea soil~ The soil was placed at Aiea 22-·while waiting for-fundmg~ Area 22 was-not---- ---
part of the original compilation of radioactively contaminated areas but was identified by the 
initial gamma surveys conducted when the Site Survey Project began· 2. 

CONTAMINATION: 

I. 1988 Radiological Site Survey:2 

A) 1988 Radiological Site Survey investigated nine locations in and around Area 22 for both 
surface and subsurface radiological contamination.2 

1. Four surface locations within Area 22 exhibited positive detections of cobalt-60, 
cesium-137, radium-226, and tritium. 

2. Surface and two subsurface locations just south and west of Area 22 exhibited 
positve detections of thorium and tritium. 

B) Results of the 1988 Radiological Site Survey Investigation for which Contaminant 
Concentrations can be compared to Guideline Criteria: 

Contaminant Maximum Concentration Guideline Criteria 
Detected Listed or Calculated 

Cobalt-60 (Co-60) 143 pCi/g 0.1 pCi/g 
Cesium-137 (Cs-137) 7 pCi/g 0.46 pCi/g 
Radium-226 (Ra-226) 0.7 pCi/g 2 pCi/g (background) 

Americium-241 (Am-241) Not detected 4.95 pCi/g 
Plutonium-238 (Pu-238) 8.33 pCi/g 25 pCi/g 
Thorium-232 (Th-232) 7.73 pCi/g 5 pCi/g 

Tritium 990 pCi/1 (soil distillate) 20,000 pCi/1 

C) Other results: 
Neither bismuth-207 nor bismuth-210m were analyzed for even though they may be 
expected in association with cobalt-60 due to the manner in which these materials were 
processed. Similarly, since cesium-137 was identified, it is possible that strontium-90 
may also be present. Strontium-90 was not included in the analysis conducted. 

Page 3 



II. 1994 screening investigation at Area 22:3 

A) Seventy-two soil samples in Area 22 were analyzed at the Mound Soil Screening Facility 
for plutonium (Pu-238) and thorium (Th-232). Soil screening detected Pu-238 above the 
Mound Plant ALARA goal of25 pCilg in 21 samples. Thorium-232 was detected in one 
sample.· 

B) Results of the 1994 screening investigation at Area 22:3 

Contaminant Maximum Concentration _ ~'!t4~lin~ ~riferi~-- _ . 
------- - -- - ---- - - --- - - --- - - -- -- -- - - - - --- --- -

Detected Listed or Calculated 
Plutonium-238 (Pu-238) 81 pCilg 25 pCi!g 
Thorium-232 (Th-232) 3.1 pCilg 5 pCi/g 

C) Field Instruments for the Detection of Low Energy Radiation (FIDLER) surveys within 
Area 22 determined 5 locations where radionuclides other than Pu-238 and Th-232 are 
suspected. 

READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, December 1994. (pages 6-12) 
2) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. (pages 13-24) 
3) OU5, Operational Area Phase I Investigation Area 22 Field Report, Volume I, September 

1994. (pages 25-43) 

. PREPARED BY: 

James N. Rigano, Member ofEG&G Technical Staff 
Alexander Bray, Member of EG&G Technical Staff 
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WSTQRY: 

PRS276 
(SUPPLEl\1ENT AL DATA) 

In March 1996, the Soil Gas Corifirination Investigation 4 was performed to further assess 
PRS 276. Six core samples were taken to a depth of three feet, and analyzed for volatiles, 
semivolatiles, PCBs, pesticides, metals, explosives, and radionuclides. The results showed 
that all concentrations of volatiles, semivolatiles, PCBs, p~st~cide§_,_meta}s,_ ~xplosives,_and ______________ _ 

--radioluicTiues in the- soils were beiow theifrespecti~e ALARA, regulatory or 10-6 Risk Based 
G "d 1" c . . 4 56 m e me ntena. · · 

Note that Co-60 and Cs-137 were both included in the analyses. However, Sr-90 was not. 

REFERENCES: 

4) Further Assessment, Soil Gas Confirmation Sampling, May 1996. (pages 44-53) 
5) Risk Based Soil Guidelines, Final, Rev. 3, December 1995. 
6) Code of Federal Regulations, 40 CFR 192.41 and 40 CFR 192.12. 

PREPARED BY: 

Dean A. Buckner, Member of EG&G Technical Staff 
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RECOMMENDATION: 

MOUND PLANT 
PRS 276 

Contaminated Soil 

PRS 276 is a soils location approximately 300 feet northeast ofBuilding 21 (since 
demolished) and is also known as Area 22. PRS 276 is located on the south part of the 

_______ SM/PP_ Hill and.has the approximate-dimensi9ns of 75-ft by-150 ft. This area consists of-many----- -
piles of soil excavated from other areas at Mound Plant, including Area 20 (PRS 153). It is 
also called the "orphan soils" area because it was created when construction projects did not 
have funding for disposal ofunexpected contaminated soil. The soil was placed at PRS 276 
while waiting for funding. PRS 276 was not part of the original compilation of radioactively 
contaminated areas but was identified by the initial gamma surveys conducted when the Site 
Survey Project began. 

The Core Team originally recommended Further Assessment for PRS 276. Subsequently, the 
cost of further investigation versus the cost of removing the potentially contaminated soils 
was evaluated. Cost estimates indicate that the cost of removal is not significantly greater 
than the cost of further assessment at PRS 276. Additionally Further Assessment findings 
may indicate the need for a Response (removal) Action, resulting in costs associated with both 
Further Assessment and Response Action. Therefore, the Core Team recommends a 
RESPONSE ACTION as a more cost-effective course of action for PRS 276. 

CONCURRENCE: 

DOEIMEMP: 
Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 
er Remedial Project Manager 

&;_ 1'- /W_,/ OEPA: 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

'Z~rP /'f"7)1' 
(date 

{ 28~ 
(date) 

!/:prJq1 

Comment period from ___________ to _________ _ 

D 
D 

No comments were received during the comment period. 

Comment responses can be found on page ____ of this package. 
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REFERENCE MATERIAL 
PRS 276 
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Table A.1. Comprehensive Tabulation of Potential Release Sites 

D11c~p~ of Hlato,Y er:.ct N~t~ of Wiale H1ndllng 
Hezerdoua Conditione end 

lncldanti . · . ; 

•Analyte list Codes 
bSGS, Soil Gas Survey 
cRSS, Radiological Site Survey 

.. · Poienllal H~~~:x.~· ~bi~~~'j., 

.,. 

Environmental Dale 

Anal" ... 

f 
/ 
f 

A. 



1 - Soil Gas Survey - Freon 11, Freon 113, Trans-1 ,2-Dichloroethylene, Cis-1 ,2-Dichloroethylene, 1,1, 1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2- Gamma Spectroscopy- Thorium-228, -230, Cobalt-60, Cesium-137, Radium-224, -226, -228, Americium-241, Actinium-227, Bismuth-207, Bismuth-21Om, Potassium-40 1 

3 - Target Analyte List 
4 - Target Compound List (VOC) 
5 - Target Compound List (SVOC) 
6 - Target Compound List !Pesticides/Polychlorinated Biphenyl) 
7 - Dioxins/Furans 
8 - Extractable Petroleum Hydrocarbons (EPH)/Total Petroleum Hydrocarbons (TPH) 
9- Lithium 
1 0 - Nitrate/Nitrite 
11 - Chloride 
12 - Explosives 
13 - Plutonium-238 
14 - Plutonium-238, Thorium-232 
15 - Cobalt-60, Cesium-1'37, Radium-226, Americium-241 
16- Tritium 

Reference List 

1. DOE 1986 "Phase 1: Installation Assessment Mound [DRAFT). • 
2. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final). • 
3. DOE 1992c "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final). • 
4. DOE 1993a "Site Scoping Report: Vol. 7 - Waste Management (FINAL). • 
5. EPA 1988a "Preliminary ReviewNisual Site Inspection for RCRA Facility Assessment of Mound Plant" 
6. DOE 1993d "Operable Unit 9, Site Scping Report: Vol. 3 - Radiological Site Survey (FINAL). • 
7. DOE 1993c "Operable Unit 3, Misc. Sites Limited Field Investigation Report.· 
8. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL). • 
9. Fentiman 1990 "Characterization of Mound's Hazardous, Radioactiv,e and Mixed Wastes.• 
10. DOE 1992f "Operable Unit 9, Site Scpoing Report: Vol. 9- Spills and Response Actions (FINAL)." 
11. Styron and Meyer 1981"Potable Water Standards Project: Final Report. • 
12. DOE 1993b "Reconnaissance Sampling Report - Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (FINAL). • 
13. DOE 1993d "Operable Unit 9, Site Scoping Report: Vol. 3 - Radiological Site Survey (FINAL). • 
14. DOE 1991 b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site. • 
15. Halford 1990 "Results of South Pond Sampling. • 
16. DOE 1993e "Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal. • 
17. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C. • 
18. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan !FINAL). • 
19. Rogers 1975 "Mound Laboratory Environmental Plutonium Study, 1974. • 
20. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92. • 
21. Dames and Moore 1976a, b "Potable Water Standards Project Mound Laboratory• and "Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory. • 
22. DOE 19921 "Closure Report, Building 34 - Aviation Fuel Storage Tank. • 1 

23. DOE 1992j "Closure Report, Building 51 - Waste Storage Tank. • 
24. DOE 1994 "Operable Unit 1, Remedial Investigation Report. • 
25. EG&G 1994 "Active Underground Storage Tank Plan. • 
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Figure 6.1 On-plant waste disposal areas. · 



.• s•;stam. Tl:la sapti' taRk aRd laael:l field 'A•&ra coRRected to tl:la toilets witl:liR tbe b• •ildiRg, Presess 

wastewater, fleer 9raiA&, aAQ &iRk draiA& '\''8r:e treated by a 'tJa&tewatar treatmeRt &';'&tir:R "JitAiR reeffl 

1 ef t~e SM 8~::~ilainu. In 1967, tl:le ~reeess wastewater "N&& EliaeenneeteEI tram the SM treat,;,e"t 

&'/&tefft ana ·.vas piJ;~ea te \&IDA 8wilainu fer tr:eatffleAt. The leash fiela May l:lave reeeiveEi 

seRtamiAatieA fFer:R r:Rep aAd "'ash "'ater duriAg deseRtar:RiRatioR operatioRs The septis r:Ray ha"e 
--- - - -

~een reMe .. ·ea in tAe late 197Qs, ~l:rt AS data are a .. ·aila~le. The leash field was wnderueing eMeavatieR-

iA 1991 bv tl:le UewAd D&D 5!rograr:r:~ 

te be 14 4 pCi/g at a sam~le depth ef ~6 iAehes ana a FflaMiMI:n" theri1::1n:1 eeneentratien ef a. 48 ~Si/a 

at a &aFfiJ;~Ie 9eJ;~tR of 36 iAel:les. The eeRtan:~iRatieR Ffla·,· l:la¥e ar:igiRated fraFR swrfase vJater rwRaff 

frem the steFFfl se• .... er el:rtfall er freffl &eRtaffliAatee fleer FR&P water that vJa& eispesee ef bv peYFiAg 

eewA tl:le SM 6~::~il9iAO toilets (WeSTON 199Q), AR area at ti:HPiewer part ef tl:le slet:~e May alae ~e 

ee"taffli"ated as a rest:1lt ef reeeiving Elraineee freffl tAi& eterm sewer er Area 16 (9QE 1 992el: Reeent 

saFRpliAg fe~::~AEI tl:lis lewer area te l:lave seRtaFRiAaAt seAseAtratieRs (pl~:~teAii::IFR aAa ther:iwn:~~ af 6 te 

9 ACi/g, Tl:le total si;z;e ef tt:le area sowld poteAtially be as t:ligt:l H 1.26,000 ft2 CGeial:lmaR 1991 ), The 

septic taRk aRd leacb basiR are c;urreRtly uRdergoiRQ exca"atioR as part of tbe D&D f!regrar:R 

6.1.1.9. Area &1, Asid Leash field 

Tl:le Area &I aeic:l least:. field is west ef 8~::~ilaing ~8 en the yp~er slepe ef tl:le SM/PP area, iA the easterA 

per:tieR of tl:le plaRt (liig~o~re 6 1 ), The leasl:l field "'a& iAstalled to satsl:l spills froFR th& piYt9AiwfA. 

preeessiRg fasility, TaRka iR&ide EawildiAg3S, ·;~vl:liei:IGeAtaiAed Aitris asid or aa~:~stia sel~::~tiens, were-

surre1:mded ~Y a metal tray te eateh leaks er spills. lA the e'i'eAt ef a leak: or spill, the- liqttiEI •w-as 

sellected by lbe tra¥ aRd routed tt:lrougl:l a pipe 1:o-th&-asid leaGI:I field. The leael:l fiela, wl:liet:t wee-

plase~ in serviee iR 1 967, was appreMiFAately 1 Q ft ~'f 10 ft and filled witA limeatene te netttraliri!e &Aif 

acid re~:~ted tQ it. IR 1 987, the acid aAd caustiG taRks rel:lted tQ t~e leac::~ field wet:e takeR e~o~t ef 

ser"iGe a REI tl:le pipeliRe mas sapped (Davis 19911, Diss~:~ssioA& witi:I-MeYAd perseAAel in~ieated that-

Ro sigRifisaRt spills er releases •JHere ever dischar:ged te tl:le leac~ field 4 siRgle core sar:r:~ple takeR 

frer:~:~ tl:le area duriRQ tl:le 1982 tg 1965 Radialegieal Site Sun'&'/ lDOE 1991 G) fou1=1d Re sigRifiGal=lt 

tl:leri~:~r:~:~ er plwt9Aildr:R seAtar:RiRatieA (0,96 pCit& of plwteAiYFAml~S. aAd-less tl:laA 2 pCi/g ef ti:IGriur:~:~l 

----1..... 6.1.1.10. Area 22, Orphan Son from Other Areas 

. Area 22 is just east of Building 53, in the southern portion of Mound (Figure 6.1 ). It consists of many 

piles of excavated soil. Soil contaminated with polonium-21 0 from a waste line break west of the HH 

:i Building and from other sites was deposited there in 1985 (DOE 1991 c). A 75-ft by 150-ft area has 

ER Program, Mound Plant 
Revision 0 
~OUM>9/~9SSF072.WP6 7/30/92 

RifFS, OU 9, Site Scoping Report: Vol. 7 - Waste Mana 
July 1992 Page 11 



.____.. been roped off. The 1982 to 1985 Radiological Site Survey (DOE 1991 c) found soils contaminated 

with low levels of plutonium-238 (1.67 pCi/g), cesium-137 (7.0 pCi/g), and radium-226 (0.7 pCi/g), 

and an elevated concentration of cobalt-60 (143 pCi/g). 

6 .1 .1 .11. S~SeHe Bispesel Area 

TAe SJi&ils dispesal area is sewtAaast ef tAB 9\'&Fflaw paRd, iA tAe west &aAtFal peFtieA ef MeYAd (j;ig~o~re 

6.1 ). It was put iRte eper:atieR iR 1985 aRd ia Mill iR aeFViee. Tt:le area is ~o~sed te dispese ef 

WRGBAtaf:RiAated Sail &Ad G9A6F8t9 r&FR9V8d ElYriA& plaAt &9AStFY&ti9R 9JieratieASu Sail is dYFApad 9Rt9 

tbe g~ouAd aAd graded sligbtly te tl:te wast 4 II sails reFRe"ad d~o~riA& seAstR.IctieA are ssr:e&Aed fsr 

pl~o~teRiYf:R 238 aAd tJ:IeriYAI 232 t:l·t tJ:Ie sail &ereeAiAg fasili\\;' prier te traAsfar to tbe area Uaxir:t:~ur:t:~ 

activities f:RYSt Ret exGeed-2-i 91'-~iJg., respe&tivel•t• lA late19S6 er early 19a7, sail reFRoued freFR 

tbe DwildiA& G garage area was dapesited iA tAe speils dispesal area. Tl:le seil was coAtaFRiAated witb 

gaseliRe aAd ·..-...as steekpiled fer \'elatilizatieA ef tJ:Ie gaseliAe prier te traAsfer te tAe-vpeils area (8LirEig 

1991 ), The area is 300 ft by 300 f:t by 10 f:t aAd is diuiEieEI iAte tl:tree sells 't"itb a tetal sapacit•t of 

360,000 "fS3
a It is swrreYASeEI BY a aiteA te PFB'IBAt raiRfall rYR BAa TAB 1992 te 1986 MeYAEISit& 

'SPrvey (DOE 1991 s) fouAd surfaceseils to be GeAtaFAiAated •,o:itl:l le•,o: levels ef plwteAiYf:R 236 ata 

R:JaxiR:JYFA COAGeAtratieA ef 8.30 pCi4J A~easwred iA a swrfase saFRple. We tl:leriwFA activit\• greater tl:laA-

2 ~Gi/g \\'aS FAeas~o~reda 

G. 1 .1.12. &.eavated Materials Dispesal Area 

Tl=le eJEea·;etes FAaterials aispesal area is se~o~tt:t &t tl:le water tewer at tl:le beAd iA tAa read, iR tl=le 

sewtl:leasterA peFtieR ef tl:le plaAt (J;igwre 6,1), TJ:Ie area is else kRewR as Raser's Will, TJ:Ie area 

partially e"arlaps tba area ferFAerly esewpied by tl:le eld firiRg raRoe aAEI is se~o~tt:l ef tt:le area ~o~seEI fer 

'Sterage ef waste s~eFAisals, kAewA as t~e eld firiRg raAoe-srYFA sterage area. Tl:le area ceAtaiAs tl=le 

o"erbwrdaA soil exsavated te exJ')ese t~e WTS pipeliAe iR tl:le FAid 198Qs, T~e exsa\«atieR eR tbe 

' westerA slopes ef tbe SM/PP Will f'leAetrated-tt:le sewtbeFR FAargiA gf wl:tat is kAowA as Area 12, wl=lere 

tl:leriwFA·GeAtaFAiAates sail was diSf'IB&ed ef i.A- tl:le FRid·1960s Tbe soil iA Bader's Hill is probably 

seRtaFRiRated witl:l tJ:IariYFRa TJ:Ie vah:tFRe ef sail is pret:laliJiy BR tt:le erser ef several t:l~o~Rsred GYBiG 

.,arEis. AAalytieal data iAEiieate tt:larii:IFR levels abayt 2 pCi~g. 

6.1.2. Off PlaAt RaEiiaaGtive Waste Disoesal 

Off plaRt s~ipA~eRt ef ·.vastes treFA tl:le presustieR, researet:l, aRd Elevelepf:ReAt astivities at Me~o~Rd ~as 

EleFRiRates tl:le radieastive wast&- maRaoemeM-rpreoraFRs. 8eea~o~se MewRd l=las Ret bad--t~e saf:'laeity 

nor tbe iAcliAatieA to dispose ef radioacti"e waste OA=plaAt it bas been iA 

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 • Waste Managem1 
Revision 1 December 1992 
MouNDstM9SSf072.WPe 12123192 Page 12 
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10. GENERAL USE AREAS 

·Se>teral areas of the Mound PlaAt weJ:e included in d\e iA'>'e&tigations of the Site Sl:lrvey f!rejeet er are 

known to contain low le•1els ef redioaeti•Jify, el::lt are not associated with a speeifie pr-egram or prajeet. 

These areas ineh1de the Orphan Seils Area aa, the Millside Qispesal Area J, and the speils dispesfi 

area. These areas and any result& reported in the Site Survey P-rejeGt rep9i't are deseFieed in the 

&l:lb&eGtiens that fello~, ... , 

Area 22 is located on the south part of the SM/PP Hill adjacent to Building 53 (Plate 1 ). This area 

consists of many piles of soil excavated from other areas at Mound Plant, including Area 20 

(subsection 3.9). It is also called the •orphan sons• area because it was created when construction 

projects did not have funding for disposal of unexpected contaminated soil, which was then staged 

at Area 22 while waiting for funding. Area 22 was not part of the original compilation of radioactively 

contaminated areas when the Site Survey Project began, but was identified by the initial gamma 

surveys (Stought et al. 1988). 

The Area 22 sampling results are given in Table X.1 and the sampling locations are shown on Plate 1. 

Only surface locations were sampled. Cobalt-SO was detected in two of the samples, at levels of 143 

and 54 pCi/g. The same samples showed radium-22S present in concentrations of 0.4 and 0. 7 pCi/g, 

respectively. The sample from location S0787 also contained 7.0 pCi/g of cesium-137. The remaining 

two samples contained relatively low levels of plutonium-238, with a maximum level of 1 .S7 pCi/g, 

but these samples were not analyzed by gamma spectroscopy. No results were indicated for bismuth-

207 or bismuth-210m, which may be expected to occur with cobalt-SO from speculation of process 

(see subsection 3.3.6 for discussion). Since cesium-137 was identified, it is possible that strontium-SO 

may also be present, but was not included in the analyses conducted by the Site Survey Project. 

19.2, ARiA. J 

AJ:ea J, know-A as the hillside dispesal area, is leeated en the v.·est slepe ef the SM!PP Hill, set1th ef 

Areas D aAd 12 !Plate 1 ). This area ·.vas t1sed fFoFR the early 1970s te tl:le early 1980s fer the dispesal 

ER Program, Mound Plant 
Revision 2 
MOUND9\M9SSD12.W10 03130183 

OU 9, Site Scoping Report, Vol. 3-Red Site Survey 
March 1993 Page 14 
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.· 
the SW Bttilding (eeaittFR 137 aRd FadiYm·ll&). 

Area 21 was Rot kROWA at d:le begiRRiRg of the proje=, but mas ideRafied dwriRg the iRitial gaFRFRa 

surveys Area 15 a histot:ic r:adiulll-226'actiRium=227 pUJcess a~a eRtorRbed iR coRcrete iR&ide the 

'SW 8l:fildiAg \W& Ret saFRpled dYAAi ~~ iRve~gatiaA. It is kAB\'11=1 ta give af:f 1 Ci ef radaR gas per 

year traFR the radiaacti-\•e decay ef · raeiwFR 22ft Results ef aF.at>,sis ·by- gaFRrRa speGtresGBJJV af 

saFRples freFR 2BB locatiaA& were reperted far FaaiwFR 226. The aistFibYtiaR af saFRple lesatiaAs is 

sl:lawR iR Figyre 11 .2. The l:ligl:lest FaaiYFR vaiYe (3,3 pCi,1g) appeaFS ta be asseaiated wi#l tl:le ~eriYFR 

u-a-reas-, e1Eae-pt -fa(aA i&alatea lesat:leil SA tt:iefai SEniti:!. part 9f U:.e plaRt fJFBpeRy. Me&i ef the SaFRpla& -· -- -

resYk& were less thaR 1 pCilih eRiy 66 &aA'IfJies were greater ~aR 1 pCi/g, Ne saFRples were eelleetea 

iR tl:le area aroYRd tl:le aRteFRbea iql:fifJFAeRt iR tl:le SW Sttildina fAree 1St. 

---t--~ The experimental processing of reactor wastes from the Hanford and Oak Ridge nuclear reactors was 

a relatively unknown project conducted at Mound Plant in the early 1950s. Until the research for this 

report, the source of cesium-137 contamination at Mound Plant was highly speculative. Although no 

proof exists, the wastes generated in experimental processes probably serve as the principal source 

of the contaminant. An associated fission product of strontium~90 probably accompanied the cesium-

137, but has not heretofore been an analyte of concern at Mound Plant. No data on the latter have 

been found. During or subsequent to the Site Survey Project (Stought et al. 1988), four principal areas 

of cesium-137 contamination have been described: 

Area 20 e locati of a wast ine bx.rak tweenz.h WD azd e Hzdz1ngs 
(cobalt- 0, cesium- 7, bismuth 10m, and muth-207 

Are · 1 , a histo · storage are sed for St ge of high sk wastes rom the Buil g 
(c •um-137 a radium-22 , 

Area 22, with cesium-137 concentrations up to 7 pCi/g (believed to be contaminated soil 
; ! excavated soil from Area 20); 

- H~spot 017J'on the ~s~ side ofj«e Main Hill; t 
;{ot Spot ~ 7 on tt/south enqJit the SM/PP Hdl. 

Result:c: of analysis by gamma spectroscopy of samples from 292 locations were reported for cesium-

137 The distribution of the sampling locations is shown in Figure 11.3. The highest value reported 

(270 pCi/g) was at a hot spot (0647) on the south part of the SM/PP Hill. Subsequent sampling 

indicated that values as high as 4 nCi/g were present. No apparent explanations exist for either of the 

hot spots. Hot spot 0647 was cleaned up to less than 2 pCi/g soon after it was discovered. No 

records have been found for the area at location 0175. Subsequent samples taken in Area 20 also 

indicated much higher values than those reported by the Site Survey Project, but were discovered 

during a construction excavation. Area 21 , aR ala bYRker ysea for waste steraoe iRaicateEt ..-alyes l:lfJ · 

to 31 pCiJg. Mast reperted 'tJ'Bil:fes ef ee&ii:IFA 137 were less thaR 1 pCitg; 

ER Program, Mound Plant 
Rev;sion 2 
M()UN)81M9SSD12.W11 3130193 

OU 9, Site Scoping Report, Vol. 3-RIId Site Survey 
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Table XI. 1. Maximum Radioactivity Concentrations In Soil Samples from Major Areas 
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Cobalt-60 
Je9Lal 

Cealum-137 
Ja9l8l 

Rlldlum-226 
Je9Lal 

Amerlclum-241 
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Remedial Action 
OuldaUnaa1 

100/250 & aurfd 
· 15 aubaurf-

5,2oo' NE ~ 5 aurfaceh 2fi 
15 aubaurf-

I 
"The total thorium concentration waa le11 then the background level of 2 pa/g, ualng FIDLER acreanlna: therefore, radiochemical analyala waa not performed. 
bMoat of the reault1 far thla radlanucllda far thla area are reported aa NR. See the aree-apeclflc tabulated reaulta. ; 
"Area 15 emit• 1 Cl per yeer of radon, Indicating the preaence of radlum-226. ' 
dSempllng of Aree 19 waa verillcatlon l!lmpllng conducted after remedial action. 
•sw Building aoll• were umpled In 1977 !Dame• and MQore 19771. 
'current remedial ectlon guideline• are aubject to change, pending additional pathway• analy1l1 and riak a111111ment. 
°Current DaD cleanup level 11 100 pCI/g !DOE 19831; 25 pCI/g, If fea~lble (81 low a• reasonably achievable IALARAII. 
hremedlal action guideline (CFR 19901 
'remedial action guideline !DOE 19831 
'value for Area 7 do111 not Include value at Building 66 
kvalue Indicated Ia thorium-230 Isotope 
'value Ia mean during verification aampllng after cleanup 
mhlghaat realdual level after verification cleanup 
- D111he1 Indicate that no data are available for the given area and given radlonucllde. 
FIDLER • field lnatrument for the detection of low-energy radiation 1 

NE NE 

LDL ·The meaaured concentration waa below the lower detection limit, eatlmatad to be 0.5 pCI/g far cabalt·60, cealum-137, and emerlclum-241; and 1 pCI/g far rlldlum-228 and acttnlum-227.
NE • Nat eatabllahed 
NR • No reault 
pCI/g • plcacurlea per gram 
pCI/ml • plcacurlea per milliliter 
Cl ·curia 

NE 



APPENDIX E 

ANALYTICAL DATA 

This appendix provides a tabulated set of the Site Survey Project analytical data because the project 

report (Stought et al. 1988) provided only data summaries. The data are presented in basically the 

same forinat as. they were received from. Mound Plant. Because the original report stated that all 

samples were radiochemically analyzed for plutonium-238 and FIDLER screened for thorium (at a 

minimum), when these data were absent it is assumed that the results were not recorded, so an •NR• 

- for-rio result is entered in the-tabuiited results. Additionally, because only selected samples collected 

were analyzed for tritium, or by gamma spectroscopy for radionuclides such as cobalt-SO, cesium-137, 

radium-226, and americium-241, when these data were absent, it is assumed that the analyses were 

not performed, so the table entries were left blank. 

The data preseAted in Appendix E give the sample locations in terms of south and west coordinates 

because . this is the system used by Mound Plant. Since the data are reported here in exactly the 

format received, these coordinates are reported as such. Since the Mound Plant ER Program currently 

uses the Ohio State Plane coordinate system, which includes north (y) and east coordinates (x), as in 

Plate 1, a conversion system is required. Therefore, to correlate the data in Appendix E with the Plate 

1 locations and future ER Program documents, conversion tables are given in Appendix F that list the 

coordinates for the sampling locations given in Plate 1 (surflce and core) in both the south/west and 

north/east systems. 
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(C 
CD 
~ 
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Map 

Location a 

Coordinates 

South West 

MRCID 

No. Mo-Yr 

Depth 

(inch) 

Pu-238 

(pCi/g) 

Thorlumb 

(pCijg) 

Tritium 

(pCijml) 

Co~ 

(pCI/g) 

Cs-137 

(J)Ci/g) 
I 

Ra-226 

(pCI/g) 

Am-241 

(pCI/g) 

8e781 3a6Q 3766 7238 99 84 9 9.59 b LBL LBL 1.9 LBL 

S97&a 3376 3489 '7233 99 84 9 1.46 b 

SOU:i 3400 3580 7202 09 84 0 0.81 Iii 

S0784 3400 3730 7291 99 84 9 9.23 b 

&978& 3476 3489 7236 99 84 9 1.23 b 

se;se 3476 386& 7237 99 84 9 9.98 Iii 

~S0787 3550 3400 9807 06-aS 0 NR NR 

&9788 3669 3489 7234 99 84 P, 234.99 Iii 

\ 
-80789 3669 3739 ;aoo 99 84 g ~ Iii 

--l ....... S0790 . 3560 3390 9810 ' 06-aS 0 NR NR 

I 8e791 a&~ 3&66 4148 11 83 9 Q,4Qc Ia g 4Q 

•c denotes core locatl~n a~d S denotes surface aampl~ location on Ptate 1. 

~horlum results of .s. 2 pCI/g are listed as "b". 

'verification sample analyzed for OA/aC. 

dNo MAC 10 assigned because In situ gamma spectrometry was performed for thorium-232. 

eGamma results could not be confirmed using the gamma spectroscopy prlntolfj given In this appendix. 

143 

54 

170 l . 

I 
LDL 

0.4 LDL 

0.7 LDL 

1The depth for this sample was given as ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. , 
9Sample results were given Isotopically tor this sample and included 0.99 pCi/g thorium·228; 321 pCI/g thorlum-230; and 1.5 pCI/g thorl~m-232, for a total of 323.5 pCifg. 

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

LDL- The sample result was below the Lower Detection Umit, which was estimated to be 0.5 pCifg for ceslum-137, cobalt-60, and amerlclum-241. The LDL for 

radium-226 or actlnlum-227 was estimated to be 1 pCifg. 

NR- No result provided. (Note: no samples were taken for plutonlum-238 when In situ gamma spectrometry was performed.) 

~"i &:VUU =tOO.., ""''t:rf I lo=UtJ 0 0.00 D 

Ge'1'95 2825 a919 4126 19-831--~~----&i!»-----e----~$,r;;.. 9 9.97 1:1 9.6§ 

4 



\. 

Map Coordinates 

Location• South West 

MRCID 

No. Mo-Yr 
Depth 

(Inch) 

Pu-238 

(pCi/g) 

Thorlumb 

(pCi/g) 

Gef'64 aa2s 3369 2884 19 sa 9·- 9.32 1:1 

. &918& 9858 3226 7aa9 89 8 t 8 8.55 b 

, ~n..,.~~ ~"31~ ~~~ .,~AI'\ I'V'l a A n __ ..__.ofi~--- __ ._ 

--S0167 3400 3015 7344 Q9 84 g 9.43 b 

8e168 3499 322i 2888 10 83 0 ().61 b 

S9769 3499 3399 1341 99 84 9 9.61 b 

Bef'i'e 8425 aeli!s f'346 89 84 9 9a64 b 

8e171 3426 3976 1342 99 84 9 0 45 b 

_Cft7.7t:l-------.!:l~-- 12ncn ___ 74'lA•'l: __________ na_aA n _n ~'3___ h. 

--~~80773 3500 3200 2887 1()..83 0 1.67c b 

SOJZ4 3550 3075 2886 10 83 g o 54 b 

__ .....,-.)!>.._ 80775 3575 3350 2883 10-83 0 

•c denotes core location and S d~~~t~s ;urface sampi;!()C8tlon on Plate- 1. 

~horlum results of~ 2 pCifg are listed as "b". 

'Verification sample analyzed for OAfoC. 

1.61 

dNo MAC ID assigned because In situ gamma spectrometry was performed for thorlum-232. 

b 

eGamma results could not be confirmed using the gamma spectroscopy printout given In this appendix. 

Tritium 

(pCifml) 

0.15 

0.99 

Co-60 

(pCifg) 

Gs-137 

(pCI/g) 

Ra-226 
(pCI/g) 

Am-241 

(pCI/g) 

1The depth for this sample wa9 given a9 ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. 
9Sample results were given Isotopically for this sample and Included 0.99 pCi/g thorium-226; 321 pCI/g thorium-230; and 1.5 pCI/g thorlum-2J2, for a total of 323.5 pCifg. 

• o ·-P ---· • •-•• • -~---- •••• -- ·----~-~-·--·-• ••• ---•••••••• ·-••••••-~ • o ·--·---o ·---· ~ •• , - - ·-- - •••• • • ----~· ••• •••• -·· • - • ••• • ... I 

LDL. The sample result was below the Lower Detection Umit, which was estimated to be 0.5 pCI/g for ceslum-137, cobalt-60, and amerlclum-241; The LDLfor . 
• I 

radium-226 or actlnlum-227 was estimated to be 1 pCifg. 1 

~ NR. No result provided. (Note: no samples were taken for plutonlum-238 when In situ gamma spectrometry was performed.) ' 
<0 
CD 
N ....... 

E-73 
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""'0 
Q) 

co 
CD 
1\.) 
1\.) 

Map Coordinates 

Location• South West 

v 

v 50971 

C0198 4135 

50972 4225 2730 

MRCID 

No. 

2941 

5958 

50973 4225 2855 2622 

Mo-Yr 

10-83 

07-84 

12-84 

09-83 

Depth 

~nch) 

0 

0 

30 

0 

0 

Pu-238 

(pCifg) 

0.52. 

0.15 

0.19 

0.02 

0.02 

./ 50974 4250 

S0975 4275 

07-84 

~59 
07-84 75 

2830 5969 

2580 5964 

50976 4275 2780 5968 07-84 0 

-···· --·· ·-·-·-----· -. ' C denotes core location and S denotes sur1ace sample location on Plate 1. 

"Thorium results of~ 2 pCI/g are listed as "b". 

~erlflcatlon sample analyzed for OAfOC. 

dNo MAC 10 assigned b6c:ause In situ gamma spectrometry was per1ormed for thorlum-232. 

Thorlumb 

(pCI/g) 

b 

5.02 

b 

b 

b 

b 

Tritium 

(pCifml) 

... . 

/ 

•Gamma results could not be confirmed using the gamma spectroscopy printout given In this appendix. 

Co.fiO 

{p~/g) 

LDL 

rThe depth for this sample was given as ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a sur1ace sample. 

Cs-137 

<PCI/g) 

I 

LDL 

Ra-226 

(pCifg) 

'1.1 

Am-241 

{pCI/g) 

LDL 

0Sample results were given Isotopically for this sample and Included 0.99 pCI/g thorlum-226; 321 pCI/g thorlum-230; and 1.5 pCI/g thorlum-232, tor a total of 323.5 pClfg. 
·.· --···· .. - ..... -- --- . ----·····"··--- .................. ······---~-----. 1 .-. ! 

LDL- The sample result was below the Lower Detection Umlt, which was estimated to be 0.5 pCifg for ceslum-137, cobalt.fiO, and amerl~lum-241. The LDL for 

radlum-226 or actlnlum-227 was estimated to be 1 pCI/g. 

NR- No result provided. (Note: no samples were taken for plutonlum-238 when In situ gamma spectrometry was per1ormed.) 
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: 1. INTRODUCTION 

Area 22 has been identified as an area·of concern (AOC) within the Operational Area of Operable Unit 

(OU) 5. The Phase 1 reconnaissance Investigation Area 22 Field Report (Area 22 Field Report) is the first 

in a series-of reports that support-the effort to eonduct a remedial investigation/feasibility study-(RJJFS) 

of OU5. The Rl/FS will characterize Area 22 for all chemical and radiological substances that potentially 

pose a threat to human health and the environment RI data gathering will be conducted in a phased 

approach; Phase -1 investigations will- provide a qualitative screen to selecnl strategy for poieritiarPhaie-

2 and Phase 3 investigations as required. Phase 2 investigations may be conducted to provide detailed 

data on Area 22 contaminants are detected followed by a possible Phase 3 investigations as needed. 

The following sections briefly describe the scope of the Area 22 Field Report, provide a site description, 

and review the site land use history. The final section presents the organization of the remainder of the 

report. 

1.1. SCOPE 

The purpose of the Area 22 Field Report is to present the field work perfonned and data collected at Area 

22 during the Phase 1 investigation conducted in June and July, 1994. Relevant data available from 

previous studies is also integrated into this report This work was conducted according to the Operable 

Unit 5, South Property, Remedial Investigation/Feasibility Study Work Plan (DOE 1993a). 

1.2. SITE DESCRIPTION 

Area 22, approximately 175 feet by 200 feet (35,000 fr), is located on the southwest part of the Special 

Metallurgical/Plutonium Processing (SM/PP) hill near Building 53 (see Plate 1). Along the eastern edge 

of the Area is a large concrete pad used to store rolloff boxes. Area 22 contains many small piles of 

excavated soil from past construction activities at the Mound Plant The Area is topographically flat and 

vegetation consists of grasses, shrubs, and small trees with concrete rubble and other construction debris 

exposed at the surface. A major portion of the Area is roped off and designated as a radiological area. 

Previous investigations (DOE 1992a) show that bedrock ranges from two to seven feet below ground 

surface. 
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1.3. SITE HISTORY 

Area 22, also referred to as the "orphan soils" area, was historically used to store contaminated soil and 

debris excavated from other areas at the Mound Plant. Soil containinated with poloniurn-210 from a waste 

linebreak west of the HH building was deposited ih Area 22 in 1985~(DOE 1992b)~ The Area wa8 fir8t 

identified during the gamma survey conducted under the Site Survey Project (Stought et. al 1988). 

1.4. REPORT ORGANIZATION 

The remainder of this report presents the results of the Phase 1 investigation for Area 22. Section 2 

summarizes field activities performed and data collected during the radiological and the soil gas surveys. 

It also compares significant data from previous investigations with Phase 1 investigation data. References 

are provided in Section 3. Survey maps, field logbooks, radiological data, and the soil gas data are 

included in the appendices. 
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2. FIELD ACTIVITIES AND DATA SUMMARY 

Phase 1 field activities were conducted to characterize areas of contamination. if any. that may require 

further sampling under Phase 2 and Phase 3 investigative programs. In Area 22, Phase 1 reconnaissance 

-activities consisted of: 

• a field instrument for the detection of low-energy radiation (FIDLER) survey to detect 

surface- radiological COiitamii1ation-:- and--surface soil samples-sent fu- tlie Motiii(f Soif- -

Screening Facility to further detect possible surface radiological contaminates; and 

• a soil gas survey to detect subsurface volatile and semi-volatile organic chemical 

contamination. 

The radiological screening was conducted to detect the presence of plutonium-238 (Pu-238) and thorium-

232 (Th-232) in Area 22. The soil gas survey was conducted to detect total aromatic hydrocarbons, total 

semi-volatile compounds (SVOCs), lubricants such as light oil and greases, and total volatile halogenated 

compounds. 

The data collection points for the FIDLER survey. the soil screening activities, and the soil gas survey 

were established over the estimated Area_ 22 boundary on a 25 foot grid system (see P~ate 1). The land 

survey map of Area 22 (Appendix A) shows those points within the area located by a re¥istered surveyor. 

Prior to sampling, all transverse lines of the grid system were cleared of trees and underbrush and the 

remaining sample locations were marked with survey stakes. 

The following sections describe the field activities and anillyses perfonned. and the results of the Phase 

1 investigation. 

--~~ 2.1. RADIOLOGICAL (FIDLER) SURVEY 

2.1.1. Field Work Performed and Procedures 

A FIDLER survey was perfonned over Area 22 on July 12 and 13. 1994, following the Mound Standard 

Operating Procedure (SOP) 6.7. Near Surface and Soil Screening for Low-Energy Gamma Radiation 

Using the FIDLER. 
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~~--ifil:=ii!;=. 2.1.4. Presentation of Data 

Appendix C contains all radiological data collected during the Phase 1 investigation. It includes data from 

the FIDLER smvey and analytical results of soil samples sent to the Mound Soil Screening Facility. 

The FIDLER survey located two areas of elevated surface contamination as summarized in Table II.1 

shown in Figure 2.1. Pu-238 was detected at location 17.5 at 130 cpm and Th-232 was detected at 

- - - ---- ·- --- -locations-G?-and-1'7.5 at-15 kcpm and 29-kcpm;-respectively; -Additionally;-the-Out Channel detected five ---- --- ---

serpentined locations (see Appendix C) where the contamination criteria was exceeded by 300 cpm. The 

potential for minor levels of radiological contamination may exist in these isolated areas. 

Table 11.1. Summary of Elevated Surface Radiological Activity in Area 22 (FIDLER Survey) 

EPICENTER CHANNEL 1 (cpm) CHANNEL 2 (kcpm) OUT CHANNEL (kcpm) SIZE DESCRIPTION 
LOCATION 

G7 

17.5 

cc RDG 

205.4 150.0 

67.6 130.0 

cpm - counts per minute 

kcpm -counts per minute x 1000 

diam - diameter 

cc RDG cc 

9.64 15.0 10.79 

9.75 29.0 11.7 

CC - contamination criteria 

RDG- FIDLER reading 

RDG 

17.0 J ft piles of rubble 
diam in heavy brush 

34.0 14ft piles of rubble 
diam in heavy brush 

Surface soil samples, collected as part of the soil gas survey (see Section 2.2.1 ). were analyzed for Pu-238 

and Th-232. The action level of 2.0 pCi/g established by the Mound Plant for Th-232, was exceeded at 

1 of the 72 sample locations (see Table 11.2). Concentrations of Pu-238 at or exceeding the Mound Plant 

action level of 25 pCi/g were detected at 21 of the 72 sample locations (see Table 11.2). Figure 2.2 

displays (1) the grid locations where concentrations of Pu-238 equal or exceed 25 pCi/g and (2) the 

concentration contours where Pu-238 exists at concentration from 25-50 pCi/g and at concentrations 

greater than 50 pCi/g. As displayed in Figure 2.2, there are four areas where the Pu-238 concentration 

exceeds 50 pCi/g. Additionally, surface soil sample results indicate that Pu-238 contamination exceeds 

the estimated Area 22 boundary on the northwest side. 
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Figure 2.1. Areas of Elevated Surface Radiological Activity in Area 22 (FIDLER Survev) 
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----;o;)ilt~ Table ll.2. Summary or Elevated Surface Radiological Activity in Area 22 
(Mound Soil Screening Facility Data) · 

. Mound Soil Screening Facility Data 

Grid Location• Plutonium-238 (pCi/g) Thorium-232 (pCi/g) 
·- -- -

G3 28 ND 

G7 37 ND 

. ------- -II2------ ----- -- --- ---· --- -33--- ··--- --- - ·-· -------- -ND- ----- ------· 

H4 34 ND 

HS 26 ND 

H7 31 ND 

14 25 ND 

15 27 ND 

17 27 ND 

Jl 25 ND 

12 31 ND 

13 39 ND 

14 29 3;10 

15 56 ND 

16 81 ND 

J7 34 ND 

K3 40 ND 

K4 67 ND 

Ll 25 ND 

L3 27 ND 

M3 51 ND 

a - See Figure 2.2 for grid location point 

ND = Radiological contamination not detected above action level. 
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-...,........, . ..~~,._II!!IR. 2.1.5. Comparison with Historical Radiological Data 

Surface soil samples collected in Area 22 during the Site Survey Project (Stought et al 1988) were 

analyzed for Pu-238 and screened for Th-232 using a ADLER. Additionally, some samples were further 

analyzed for tritium, cobalt-60, cesium-137, radium-226, and americium-241 (DOE 1992b). The results-

of the surface soil sampling conducted under the Site Survey Project (DOE 1992b) are presented in Table 

11.3 (DOE 1992b). The corresponding sampling locations are shown in Figure 2.3. 

As shown in Table 11.3, the concentrations of Pu-238 and Th-232 from historical data are well below 

Mound action levels. However, cobalt-60 was detected in samples S0787 and S0790 at 143 and 54 pCi/g, 

respectively. The same samples showed radium-226 present in concentrations of 0.4 and 0.7 pCi/g. 

Sample S0787 also contained 7.0 pCi/g of cesium-137. 

In contrast to the 1988 Site Survey Project, the results from the soil sample screening for Area 22 during 

the Phase 1 investigation indicate the presence of Pu-238 in the surface soil. Pu-238 was detected at 

levels greater than 25 pCi/g at 21 of the 72 sample locations (see Figure 2.2). Th-232 was detected at 

levels greater than 2.0 pCi/g at 1 of the 72 sample locations. 

2.2. SOn.. GAS SURVEY 

--·"t!,._~ 2.2.1. Field Work Performed and Procedures 

A soil gas survey was performed o'ver Area 22 from June 22, 1994 to July 13, 1994, per the OU5 QAPjP, 

Attachment 1, SOP for Petrex Environmental Surveys (DOE 1993b ). The survey was completed over the 

grid system established for Area 22 (see Plate 1). 

2.2.1.1. Installation 

Two sets of time calibration samplers (timers) and 32 data samplers were installed on June 22, 1994. The 

remaining 40 data samplers were installed on June 28 and June 29, 1994. Locations of the timers and the 

data samplers are shown in Appendix D, Plate 1. The samplers and timers were installed at depths 

between 12-18 inches using an electric hammer drill and a 18 x 1.5 inch steel/tungsten carbide-tipped drill 

bit. 
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Table ll.J. Summary or Historical Radiological Data CoUected In Area 2l (Mound Site Survey Project, 1983-1985) 

Surface Plant Coordinates MRCID Depth Plutoliium-238 TIIorium• Tritium Cobalt-60 Cesium-137 Radium-226 ¥tericium-241 
Location• South West No. Mo-Yr (inc:h) (pCi/g) (pCi/g) (pCi/mL) (pCi/g) (pCi/g) (pCi/g) ' (pCi/g) 

50787 3550 3400 9807 06-85 0 NR NR NA 143 7.0 0.4 LDL 

50775 3575 3350 2883 10-83 0 1.61 b 0.99 ' 

' 
50773 3500 3200 2887 10-83 0 1.67 b 0.15 I 

' 

50790 3560 3390 9810 06-85 0 NR NR NA 54 
I 

LDL. 0.7 LDL : 

•surface locations are shown in Figure 2.3. 1 

"A "b" indicates that the total thorium concentration was Jess than the background level of 2.0 pCi/g, using FIDLER screening. Therefore, radiochemical analysis was not performed. 
FIDLER • field instrument for the detection of low-energy radiation : 
LDL- The measured concentration was below the lower detection limit. estimated to be 0.5 pCi/g for cobalt-60, cesium-137, and ameridum-241; and 1 pCi/g for radium-226. 
MRC ID - Monsanto Research Corporation identification 1 

• 

NR • No result given ; 
pCi/g - picocuries per gram 
pCi/mL - picocuries per milliliter 

Source: DOE, 1992b 



.. 

No accidents or safety violations were reported during the soil gas survey. A health and safety 

surveillance was conducted on August 23, 1994; no variances were reported. 

----t~i!iiiJ'I'.. 2.2.4. Presentation of Data 

The Report of Findings of the Petrex soil gas survey is presented in Appendix D. The report discusses 

the Petrex method, the scope of work., method quality assurance/quality control (QNQC), and results. 

Appendix-D. Plates-1-through-5, show -sample locations and. significant-ion counts oUargeted compounds._ 

Ion count values are the unit of measure assigned by the mass spectrometer to the relative intensities 

associated with each compound. These intensity levels do not represent actual concentrations. Soil gas 

data are considered semiquantitative in that multiple sources in soil and/or groundwater cannot be 

differentiated. 

NERI was instructed to provide analytical data for four general classes of compounds in order to assess 

the potential for the presence of subsurface contamination: 

• total aromatic hydrocarbons; 

• SVOCs; 

• total oil and grease range hydrocarbons (lubricants); and 

• total halogenated compounds. 
r 

( jlilliiE 2.2.4.1. Distribution of Total Aromatic Hydrocarbons 

Total aromatic hydrocarbons are reported as the combined level of C., to CIS aromatic, or benzene based 

hydrocarbon compounds. These aromatics are common components of gasoline, diesel fuel, heating oil, 

kerosene, and solvents. 

Elevated levels of aromatics are present in the soil gas principally in the southern portion of Area 22 

(Appendix C. Plate 2). Only three sampling points outside this Area, to the northwest, also showed 

elevated levels of aromatics. With the exceptions of samples #62 and #64, it is the C, and Cs aromatics 

that are most prevalent in these areas. 
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---.111~~ 2.2.4.2. Distribution of Total Semivolatile Hydrocarbons 

Naphthalene. Cu through C15 alkyl naphthalenes. and C12• C14, and C16 polycyclic hydrocarbons are 

reported as total semi-volatile hydrocarbons. These compounds are constituents of creosote, coal tar. and 

other heavy, high boiling point fraction petroleum products. 

The highest relative levels of SVOCs detected in soil gas were from samples #62 and #64, located in the 

- - southcentral portion of Area 22.- Anomalous though less-elevated -levels of SVOCs-were detected at-two - _- _ 

other points to the north and northeast (Appendix D. Plate 3). 

----~fiMia-..~ 2.2.4.3. Distribution of Total Oil and Grease Range Hydrocarbons 

Total oil and grease range hydrocarbons detected are C13• Cw and C15 alkanes. cycloalkanes. alkenes, 

cycloalkenes. dienes. and alkynes. These hydrocarbons are common constituents of oils and greases but 

are also found in heavy fuels and heating oils. 

Only soil gas from samples #62 and #64 contained elevated levels of oil and grease range hydrocarbons. 

These sample points are in the southcentral portion of Area 22 and are displayed in Appendix D. Plate 

4. 

---lifj!Je.. 2.2.4.4. Distribution of Total Halogenated Hydrocarbons 

Total halogenated hydrocarbons are reported as the combined levels of trichlorethene (TCE) and 

tetrachloroethene (PCE). TCE and PCE are most often used as solvents in degreasing. stripping, or dry 

cleaning operations. 

As shown in Appendix D. Plate 5, total halogenated hydrocarbons were found in soil gas from the central, 

northern, and eastern portions of Area 22. The highest relative level came from sample #179 (grid point 

G5), located along the eastern edge of the area. PCE was detected much more frequently than was TCE. 

l;lowever, given the length of sampler exposure. halogenated hydrocarbons levels are low. 
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In summary, data from the Area 22 soil gas survey suggest that: 

1. Petroleum hydrocarbons exist in the subsurface soil along the southern boundary and at limited 

isolated points to the northwest Because the Petrex method is very sensitive to volatile organic 

and SVOCs, even the highest levels of hydrocarbons detected may represent CO!~centr.ltions that_ 

are not environmentally significant 

--- - ------ 2.---- -PCE is the principal halogenated hydrocarbon detected-and-was found at grid pointGS.in the east _ 

central portion of the area. Given the sensitivity of the Petrex method to halogenated volatile 

organic compounds, even the level of PCE found may represent a concentration that is not 

environmentally significant.. 

2.2.5. Comparison with Historical Chemical Data 

No historical data is available concerning the lateral and vertical distribution of the chemical contamination 

in Area 22 (DOE 1993d). Therefore, no comparison with the Phase 1 investigation results can be made. 
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Table 1.1 Soil Analyte List 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carton DLsul(ide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Semivolatile Organic Compounds 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoJ"?nthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

4-Bromophenyl-phenylether 

Butylbenzylphthalate 

Carbazole 

4-Chloroaniline 

4-Chloro-3-methylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl-phenylether 

Pentachlorophenol 

Phenanthrene 

Phenol 

ER Program 
Revision 0 

Dibromochloromethane 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloroethene (total) 

1 ,2-Dichloropropane 

.. C?is:-1 ,3-qic~loropro~':le. 
trans-1 ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene Chloride 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethyphthalate 

Di-n-butyl phthalate 

Di-n-octylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Pyrena 

1 ,2,4-Trichlorobenzene 

Soil Gas Confirmation Sampling 
April1996 

4-Methyi-2-Pentanone 

Styrene 

1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane · 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane

Trichloroethane 

Toluene 

Vinyl Acetate 

Vinyl Chloride 

Xylenes (total) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitroso-di-n-propylamine 

N-Nitroso-diphenylamine 

2,2-oxybis(1-Chloropropane) 

2,4,5-Trichlorobenzene 

2,4,6-Trichlorobenzene 

Page45 



Table 1.1 Soil Analyte List (Continued) 

Pesticides/PCB's 

Aroclor-1 016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

~ -Aldrin ~ 

Alpha-BHC 

Beta-BHC 

lnoroanics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 
Cobalt 

Radionuclides 

Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesi.um-137 

Cobalt-50 

ER Program 
Revision 0 

Oelta-BHC 

Gamma-BHC 

alpha-Chlordane 

gamma-Chlo_rdane 

4,4'-000 

4,4'-0DE 

4,4'-00T 
_Dieldrin_ 

Endosulfan I 

Copper 

Cyanide 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239/240 

Potassium-40 

Radium-226 
Thorium-228 · 

Soil Gas Confirmation Sampling 
April1996 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

~ M~tt}_oxychlor 

Toxaphene 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Nitrate/Nitrite 

Explosives (USATHAMA,PETN) 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 
Uranium-238 

Page46 



"'0 
Q) 
(0 
(I) 

~ 
()) 

Table A.1. Soil Gas Confirmation Detected \(.olatl!e .. 'lrganic Compounds (cont.) 
1 Fi'W ' 

I o~~Vll 
J 

SGC SGC f SGC 
ANALYTE II A03 I A03 A22 SOB 

000087 000093 000097 

VOLA TILES (#lg/Kgl 

Acetone 

1,2-Dichloroethene (total) 

2-Butanone 

Benzene 

Carbon Disulfide 

Chloroform 

Chloromethane 

Ethyl benzene 

Methylene Chloride 

Tetrachloroethane 

Toluene 1 J 

Trichloroethane 

Xylene (total) 1 J 

J - · -N~merical· val'u~ is an estimated quantity 
NA- Value not available 
0 - Sample was diluted 
C - Estimated due to error in calibration 

pg/kg - micrograms per kilogram 

IV~- h~ok5nT\Aytd ...A..('f.A.e.. 1-tc::l ro\'11 P"r.ad. 

'I 10'0 

SGC I, 
Construction 

SOB 'Background 
Worker 000098 

Guidelines 

NA 105000000 

NA 21500000 

NA 46500000 

NA 8900 

NA 1400000 

NA NA 

I NA NA 
I 

NA 480 

NA NA 

NA 10500000 

NA 1250000 

NA 
' 

41000 
I 

NA I 2150000000 

I -
Samples 91, 92, 94, 95,'and 96 
were not recorded. Therefore, 
no volatiles were detected. 

·1S - d~~"T~ c.i«.c:l h efe.l,f) Y'Pt""' cv-oec:l J~"~ I q{ J~"Trce""ttbYI"' 
I bu.l~b~"-"C. I"'-ST ... I.4..~""'"'' ·J~-..~.._1 e.~ cler~c:..'iio1· 
' 
I 

.r· .. ~gram 
;, (' · ·n 0 

Soil Gas Conf 
Ap., 

tion Sampling 
,.96 

Appe A 
..Jn 

. ' . 
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Table A.2. Soil Gas Confirmation Detected Semivolatile. Orga~lc Co!J1pQunds (c~n~,.) ... I 

SGC SGC SGC SGC SGC SGC 
10"0 

Construction 
ANALYTE II A21 A22 A22 A22 SOB SOB : Background Worker 

000088 000092 000093 000094 000097 000098 I Guidelines 

SEMIVOLA TILES (pg/Kgl 

Acenaphthene 19 NA NA 

Acenaphthylene J NA NA 

Anthracene J 39 NA 320000000 

Benzo(a)anthracene 23 J 51 J J NA 4100 

Benzo(a)pyrene 23 J . 65 J I NA ' ' ' 4"10 

Benzo(blfluoranthene 28 J 62 J 170 J NA 4100 

Benzo(g,h,i)perylene 48 J 65 J NA NA 

Benzo(k)fluoranthene 21 J 69 J 160 J NA 41000 

Bis(2-ethylhexyllphthalate 19 J 
I 

NA 215000 
I 

Butylbenzylphthalate NA 216000000 

Carbazole J NA NA 

Chrysene 25 J 76 J 170 J J I NA 410000 

Di-n-butyl phthalate NA 105000000 

Di-n-octyl phthalate NA 21500000 

Dibenz(a,h)anthracene 35 NA 41"0 

Dibenzofuran NA NA 

Diethyl phthalate 20 NA NA 

Auoranthene 59 J 140 J 350 NA 42500000 

Fluorene 27 J NA NA 

lndeno( 1,2,3-cd)pyrene 42 J J 62 J 4100 

2-Methylnaphthalene NA 

Naphthalene NA 

Phenanthrene 42 J 96 J J "340 J NA 

Phenol 650000000 

Pyrena 48 J 120 J J 240 J NA 32000000 

Samples 91' 95, ~nd 96 were 
not ~ecorded. Th~refore, nb 
sem•volatiles were detect d 

-o I e . 
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""0 
I» 

(C 
CD 

ANALYTE 

INORGANICS (mg/kgl 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Uthlum 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

!1 Zinc 

:E~ .Drogram 
IR/--.--.. ~ >n 0 

I 

-!Table A.4 .. Soil Gas C:9 . .Wtmatlon l?!!~!cte~.!~.~ .I!I.Q!O~nlcs_J~~.!'.!·I..::.·Jt~F.~ 

" 
~· 

SGC 
A22 

000091 

6800 

0.80 

36.3 

0.06 

3.1 

217000 

7.1 

6.6 

Ill 8.6 

f 14500 
7.6 

18.0 

~1113600 
'· 347 
' 1 

111: 0.22 

' 11 1 12.6 

831 

163 

I 
;ll· 6.7 i I 

l .._6~.6-

B 

B 

B 

B 

B 

B 

B 

B 

SGC 
A22 

000092 

13700 

0.48 

6.4 

102 

0.40 

6.1 

188000 

16.8 

11.0 

20.1 

27100 

10.4 

19.5 

33000 

788 

1.7 

27.9 

1190 

319 

1.4 

26.7 

69.6 
• Vllt~1· 

BJ 

B 

B 

B 

B 

B 

B 

.• :'f. •. 

SGC 
A22 

000093 

8620 

1.0 

64.2 

0.20 

3.8 

160000 

10:6 

6.0 

10.8 

16900 

6.6 

14.4 

24700 

402 

0.91 

16.4 

873 

212 

0.67 

16.9 

61.7 

B 

B 

B 

B 

B 

B 

B 

B 

SGC 
A22 

000094 

8970 

4.2 

65.0 

0.09 

0.98 

3.6 

124000 

13.8 

6.7 

17.8 

16900 

20.4 

13.0 

'72600 

603 

0.08 

2.0 

12.0 

852 

276 

1.7 

21.1 

68.7 

B 

11!1 

B 

B 

B 

B 

B 

B 

B 

SGC 
A22 

000096 

13100 

0.62 

6.5 

75.1 

0.90 

BJ 

J 

4190 

20.2 

13.0 

22.4 

32000 

17.6 

8.7 

2940 

600 

0.08 

2.4 

26.0 

820 

1760 

1.2 

34.8 

74.8 

J 

J 

B 

J 

BJ 

B 

B 

J 

B 

o; ·.: __ ·...._:_:,~~~·~~~~-c1'~t...,-:;._i.,t._~- -- ---~--

Soil Gas Confi~ .. "'ltion Sampling 
Ar· ·-I~A 

SGC 
A22 

000096 

16400 

1.1 

86.0 

0.48 

6.2 

137000 

17.2 

9.6 

16.8 

29400 

8.6 

22.8 

6320 

663 

1.3 

22.6 

1610 

667 

1.2 

23.7 

63.7 

B 

B 

B 

B 

B 

B 

n· 
·11 
I 
Background 

I 

. I 

: 19000 
I 
1 NA 

8.6 

: 180 

1.3 

NA 

I 2.1 

:310000 

': 20 
I 19 
I 

'! 26 

NO 

'; 36000 
'I 48 
, I 

26 

: 140000 

: 1400 

NC 

27 

32 

I 1900 

:; NA 
I I 
. I 1700 

240 I 
I I 

) I 460 

~
·' ~ 20 

26 

140 ._,,.... 

10 .. 
· Construction 
• Worker 
1 Guidelines 

NA 

426 

320 

75000 

0.7 

NA 

1050 

NA 

1050000 

NA 

NA 

21400 

NA 

NA 

NA 

NA 

136000 

320 

NA 

21500 

NA 

NA 

5600000 

NA 
I 
I NA 

NA 

i 7600 

i 320000 

Appe· 
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"0 
D.) 

(C 
(!) 

(11 ..... 

ANALYTE 

GENERAL ANAL YTES 

%Solids 1%1 

Nitrate/Nitrite IMG·N/KG) 

ANALYTE 

GENERAL ANALYTES 

%Solids (%1 

Nitrate/Nitrite (MG-N/KGI 

ANALYTE 

GENERAL ANAL VTES 

%Solids (%1 

Nitrate/Nitrite IMG-N/KGI 

ANALYTE 

GENERAL ANAL YTES 

%Solids 1%) 

Nitrate/Nitrite IMG-N/KGI 

ER Program 
,..._ ... t-:-- n 

Table A.5. Soil Gas Confirmation Detected Nitrate-Nitrite (cont.) 

SGC SGC SGC SGC SGC 
AOJ AOJ AOJ AOJ AOJ 

000073 000074 000075 000076 000077 

94.0 88.5 85.3 86.8 85.8 

2.3 1.8 3.5 2.2 0.64 

SGC SGC SGC SGC SGC 
II A03 A03 A03 A03 A03 

000079 000080 000081 000082 000083 
II 

88.1 86.6 90.2 92.3 82.0 

2.2 3.7 2.2 1.4 1.6 

SGC SGC SGC SGC SGC 
A03 A03 A03 A21 A21 

000085 000086 000087 000088 000089 

88.8 86.0 87.9 79.9 83.2 

6.8 8.6 0.93 3.4 1.9 

W75Wi .. u:.·,;;~~..a:~i-~~u... ·'· .:s·;;:.:.1_~:1i. · '· •\ .' ' 'c- . .·-. •' ~ ., SGC SGC l A22 A22 
000091 000092 

~ 
li I 

j I 90.3 83.3 

1 2.0 2.8 ------ . 

SGC SGC SGC 
A22 A22 A22 

000093 000094 000095 

89.3 85.7 80.0 

4.4 3.1 3.3 
. ' 

Soil Gas Confirmation Sampling 
Anril 1 QQR 

SGC I 
I 

AOJ Background 
000078 

I 

! 
89.4 I NA 

2.9 26 
I 

SGC 
A03 B~ckground 

000084 
I 

I 
I 

84.9 NA 
; 

13.1 I 26 

I 

SGC 
A21 Background 

000090 I 
I 

I 

: 

78.5 I NA 

I 6.2 I 26 
I 

~ -4-" "" ~.4R•>t': . .._;~ ;t:l'K:~·-· 111111 I 

~ _. .... !:· -.~- ' 

___ -----........ 

SGC f: I 
1; I 

A22 1. ~ackground 
000096 I', 

' I 

' -~I 
II' 

84.7 . I NA 
II 1 

4.0 ' l' 26 
I I ·-

i 10'6 

1 Construction 
Worker 

Guidelines 

i 
I NA 
I 

NA 

10'11 

Construction 
Worker 

Guidelines 

I i NA 

NA 

I 10'1 

: Construction 
i Worker 
I Guidelines 

NA 
I 

I ' NA 

I 10'6 
I 
, Construction 
I Worker 
I Guidelines 

I 

! NA 

I NA 
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""0 
Ql 
tC 

CD 
01 
1\.) 

ANALYTE 
SGC 
A03 

000085 

Table A.6. 

SGC 
A03 

000086 

Soil Gas Confirmation Detected Radionuclides (co~) ... . Co , oc111 

SGC 
A03 

000087 

SGC 
A21 

000088 

SGC 
A21 

000089 

" i II': fi( II SGC I 
a A22 I II Backgroi.Jnd 
:1 000091 ~ . I 
It ' I 

RAOIONUCLIOES IPQ/91 L 1\ ; ~- i 
Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-SO 

Plutonium-238 

Plutonium-239/240 

Potassium-40 

Radium-226 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

ER Program 
AAuicinn n 

0.118 I 3.11 

0.00943 

8.21 15.9 

0.552 1.02 

1.18 0.773 

0.575 0.653 1.30 

0.890 0.455 1.01 

0.572 0.860 

0.0617 

0.966 I 0.596 I 0.897 

0.444 

0.0132 

17.5 

1.03 

0.855 

0.563 

0.284 

0.00901 

26.6 

1.14 

1.27 

1.16 

1.07 

0.767 

0.0591 

0.803 

Soil Gas Confirmation Sampling 
Anril 1 !=I!=IA 

: 0.449 

I 'I ;o.00434 

. 21.2 I 

I 1.31 

' 1.13 

1.50 

; 1.10 
I 
! 

, 1.19 1 

I l 0.0472 I 

1.22 I 

;I 
I 

II 
L 
r. 
·' 
; 
I' 

I 
I' 

~ 
--~ 

I 
I 

I 

NO; 

NO i 
NO I 

I 
0.42; 

I 

NC I 
I 

0.13i 

0.18i 

37 1 

2 I 
i 1.5 I 

1.9/ 

1.4 1 

I 
1.1 I 

I 
0.111 

1.2: 

10"8 

Construction 
Worker 

Guidelines 

4.95 

0.175 

NA 

0.46 

0.1 

5.5 

5.5 

NA 

0.14 

0.85 

44 

50 

37.5 

3.35 

11 
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"0 
Q) 
(C 

CD 
(Jl 

ANALYTE 

. Table A.6. Soil Gas Confirmation Detected Radionuclldes (cont.) 
~~·.r--"lc ..... ,. .... ,, ... ,.,._' ...... ,._.-.. ;. ,,,.. . .•• ~. -.-,.-,_ -·~- ,, ... ··--~-----~ 

SGC 
A22 

000092 

SGC 
A22 

000093 

SGC 
A22 

000094 

SGC 
A22 

000095 

SGC 
A22 

000096 

SGC SGCI, 
SOB SOB I 

00097 - ~~0098 
Background 

10"0 

Construction 
Worker 

Guidelines 

. •• 4--~-+~~T.~~~ RAOIONUCLIOES (pCJigl ;....- NO 1-· 4.95 
Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 

0.207 

Plutonium-238 13.2 

Plutonium-239/240 II 0.0624 
I· 

Potassium-40 

Radium-226 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

14.6 

0.742 

0.746 

1.28 

0.846 

'" 0.925 

1.00 

0.465 

0.00367 

16.6 

1.27 

1.02 

1.63 

1.08 

0.931 

0.0524 

0.967 

23.5 

0.0820 

12.0 

1.00 

0.591 

1.23 

0.527 

0.590 

0.0460 

0.882 

0.131 

11.0 

0.0405 

7.18 

0.559 

0.556 

0.705 

0.567 

0.375 

0.408 

0.614 

3.76 

0.362 

0.254 

0.214 

0.214 

0.381 

~ 
27.5 0.501 : 

0.0977 ! 
' 

14.0 

~~0.626 
~ .• 0.704 ... 
···o.76'Z 

~10.6 2 0.601 

0. 70 

'II 0350 
·-- _, __ (l,:.333_ J ,,0.591 0.651 

) ·~·""-;. ~~~+=*:~~1~~-~~-~-~ :·(~....:~:.r.;~£lSii':9~~';.1~~ 
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'p -·..,gram Soil Gas Conf' tion Sampling 
·- n 

NO; 0.175 

NO' NA 

0.42 0.46 

NC, 0.1 

0.13 5.5 
I 

0.18 5.5 
I 

37, NA 

2· 

1.5 

1.9, 
I 

1.4; 
I 

1.1' 

0.11 

1.2 

0.14 

0.86 

44 

50 

37.5 

3.35 
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WORKING DRAFT 

Draft 

Draft Proposed Final 

Public Review Draft 

Final 

PRS 276 

Binned FA, 05/15/96 

Assessment versus removal"cost comparison" accomplished. Core Team 
recommends a Response Action as more cost effective. ' 

Public Review: October 13, 1999 - November 13, 1999 

MMCIC comments received. Comments and responses inserted in PRS 276 
document. PRS 276 Action Memorandum required. PRS 276 On Scene· 
Coordinator Report required. 

March 28, 1999 

July 29, 1999 

October 7, 1999 

February 21, 2000 



EiJ 
Environmental 
Restoration 
Program 

MOUND PLANT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

·The Potential Release Site (PRS) 276 Data Package is available for public review 
in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio. 
Public comment on this document will be accepted October 13, 1999 through 1 

November 13, 1999. 

Potential Release Site 276: 
.. ·Contaminated Soil 

. . :•·' 

Questions can be referred to Paul Lucas at (937) 865-4578. 



Mr. Daniel. Bird. AICP 
Planning Manager 

--------Miamisburg-Mound-Community improvement-Gorporation--- ---- --------- ---- ------- ---------- ---
720 Mound Road 
COS BJdg. 4221 
Miamisburg, Ohio 45342...0714 

Dear Mr. Bird: 

The Core Team, consisting of the U,$, O.parttnent of Ertergy Miamisb1.1rg Environmental 
Management Project (OOE--MEMP), U.S, Environmental Protection Agency (USEPA),. and the 
Ohio Environmental Protection Agency (OEPA). appreciates your comments on the PRS 276 
Data Package. Attached are our responses, 

Should the responses to comments require additional de1ail; please contact Art KJeinrath at 
(937} 665-3597. and we will gladly arrange a meeting or tel~phone conference. 

Sincerely, 

DOEJMEMP: 
Art KJeinrath, Remedial Project Manager 

USE.PA: 
, Remedial Project Manager 

OEPA: 
Brian K Nickel, Project Manager 



MMCIC Comments 

PRS 276 Data Package 

Public Review~ Draft 

Substantive Comments: 

~PRS~276~is a smalr area Of radiological ~soil conlamination-locafed~30-ofeet ~ ~ ~- ~- ~ 

northeast of Building 21 (since demolished). The Core Team recommendation for 
this PRS is a response action. MMCIC concurs with this recommendation and 
recognizes that a response action at this time is more timely and cost-effective than 
further assessment. However, if further assessment of the extent of contamination 
is eliminated, DOE runs the risk of failing to remediate the full extent of 
contamination at this PRS location. We assume and/or recommend that DOE will 
perform verification soil sampling in the PRS 276 location following completion of 
the PRS 276 response action to confirm that the identified contaminants have been 
removed to levels below the cleanup criteria stated in the forthcoming work plan. 

Response: 

The verification plan, which will be subject to the approval of the Core Team, will 
be designed to ensure the removal is complete. This plan will also be available for 
public review. The removal will be designed to ensure that all contamination that 
threatens human health is removed. 

2. Although radionuclides (principally cobalt-60, cesium-137, plutonium-238, and 
thorium-232) are the identified contaminants of concern at PRS 276, elevated 
PETREX readings of various hydrocarbons were detected in the PRS 276 area 
during the September 1994 Operable Unit 5, Operational Area Phase I 
Investigation, Area 22 Field Report. Although these detections may not have been 
environmentally significant given the sensitivity of the PETREX method to volatile 
and semi-volatile organic compounds, the possibility exists that some organic 
compound contamination has also occurred at PRS 276. We recommend that the 
work plan for this PRS include a percentage of the total sample analyses to be for 
typical Mound constituents other than radionuclides (i.e., volatile and semi-volatile 
compounds). 

Response: 

Similar Petrex readings have been found in other locations and have been shown 
to not indicate environmentally significant concentrations. This work is 
documented in the Further Assessment Soil Gas Confirmation Sampling report, 
Mound Plant, Miamisburg, Ohio, May 1996. However, because of the possibility of 
disposal in this open area and the diverse origin of these soils, the Core Team will 
include analysis for organic compounds in the Sampling Plan. 
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PRS 276 

PRSIDSTORY: 

PRS 276 is a soils location approximately 300 feet northeast ofBuilding 21 and is also known as Area 22. Area 
22 is located on the south part ofthe SM/PP Hill and has the approximate dimensions of75 ft by 150ft. This 
area consists of many piles of soil excavated from other areas at Mound Plant, including Area 20 (PRS 153). It 
is also called the "orphan soils" area because it was created when construction projects did not have funding for 
.disposal ofunexpected contaminatea soil. -The soil was placed at Area 22. while- waiting for funding. .Area 22 .. 
was not part of the original compilation of radioactively contaminated areas but was identified by the initial 
gamma surveys conducted when the Site Survey Project began. 2 

CONTAMINATION: 

I. 1988 Radiological Site Survey:2 

A) 1988 Radiological Site Survey investigated nine locations in and around Area 22 for both surface and 
subsurface radiological contamination. 2 

1. Four surface locations within Area 22 exhibited positive detections ofcobalt-60, cesium-137, 
radium-226, and tritium. 

2. Surface and two subsurface locations just south and west of Area 22 exhibited positive detections of 
thorium and tritium. 

B) Results ofthe 1988 Radiological Site Survey Investigation for which Contaminant Concentrations can be 
compared to Guideline Criteria: 

Contaminant Maximum Concentration Guideline Criteria 
Detected Listed or Calculated 

Cobalt-60 (Co-60) 143 pCilg 0.1 pCilg 
Cesium-137 (Cs-137) 7 pCi/g 0.46 pCi!g 
Radium-226 (Ra-226) 0.7 pCi!g 2pCi!g(background) 

Americium-241 _(Am-241) Not detected 4.95 pCi/g 
Plutonium-238 (Pu-238) 8.33 pCi!g 25 pCilg 
· Thorium-232 (Th-232) 7.73 pCilg 5 pCilg 

Tritium 990 pCi/1 (soil distillate) 20,000 pCi/1 

C) Other results: 
Neither bismuth-207 nor bismuth-21Om were analyzed for even though they may be expected in 
association with cobalt-60 due to the manner in which these materials were processed. Similarly, since 
cesium-137 was identified, it is possible that strontium-90 may also be present. Strontium-90 was not 
included in the analysis conducted. 

Page 3 



D. 1994 screening investigation at Area 22:3 

A) Seventy-two soil samples in Area 22 were analyzed at the Mound Soil Screening Facility for plutonium 
(Pu-238) and thorium (Th-232). Soil screening detected Pu-238 above the Mound Plant ALARA goal 
of25 pCi/g in 21 samples. Thorium-232 was detected in one sample. 

B) Re~ults of the 19~4 screening itwestigation~at _Area_ ~2: 3_ ~ 

Contaminant Maximum Concentration Guideline Criteria 
Detected Listed or Calculated 

Plutonium-238 (Pu-238) . - --- -- -- 81 pCi/g.- - ... -- - - 25-pCi/g. - -· 

Thorium-232 (Th-232) 3.1 pCi/g 5 pCi/g 

C) Field Instruments for the Detection of Low Energy Radiation (FIDLER) surveys within Area 22 
determined 5 locations where radionuclides other than Pu-238 and Th-232 are suspected. 

READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, December 1994. (pages 6-12) 
2) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. (pages 13-24) 
3) OU5, Operational Area Phase I Investigation Area 22 Field Report, Volume I, September 1994. (pages 
25-43) 

PREPARED BY: 

James N. Rigano, Member ofEG&G Technical Staff 
Alexander Bray, Member ofEG&G Technical Staff 
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IDSTORY: 

PRS 276 
(SUPPLEMENTAL DATA) 

In March 1996, the Soil Gas Confirmation Investigation 4 was performed to further assess PRS 276. Six core 
samples were taken to a depth of three feet, and analyzed for volatiles, semi-volatiles, PCBs, pesticides, metals, 
·explosives, and radionuclides. The results showed that all concentrations-of-volatiles, semi-volatiles, -PCBs, · 
pesticides, metals, explosives, and radionuclides in the soils were below their respective ALARA, regulatory or 
10-6 Risk Based Guideline Criteria. 4' 

5
• 

6 

- Note that Co-60 and Cs-137 were-both included-in-the analyses~·-However;-Sr-90 was not-· --- - · 

REFERENCES: 

4) Further Assessment, Soil Gas Confirmation Sampling, May 1996. (pages 44-53) 
5) Risk Based Soil Guidelines, Final, Rev. 3, December 1995. 
6) Code ofFederal Regulations, 40 CFR 192.41 and 40 CFR 192.12. 

PREPARED BY: 

Dean A Buckner, Member ofEG&G Technical Staff 
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RECOMMENDATION: - -

MOUND PLANT 
PRS 276 

Contaminated Soil 

PRS 276 is a soils location approximately 300 feet northeast ofBuilding 21 (since 
___ demolished) and is also_known as Area22. ~RS 276 is located on the south partofthe ___ _ 

SM/PP Hill and has the approximate dimensions of75 ft by 150ft. This area consists of many 
piles of soil excavated from other areas at Mound Plant, including Area 20 (PRS 153). It is 
also called the "orphan soils" area because it was created when construction projects did not 
have funding for disposal ofunexpected contaminated soil. The soil was placed at PRS 276 
while waiting for funding. PRS 276 was not part ofthe original compilation of radioactively 
contaminated areas but was identified by the initial gamma surveys conducted when the Site 
Survey Project began. 

The Core Team originally recommended Further Assessment for PRS 276. Subsequently, the 
cost of further investigation versus the cost of removing the potentially contaminated soils 
was evaluated. Cost estimates indicate that the cost of removal is not sig11:ificantly greater 
than the cost of further assessment at PRS 276. Additionally Further Assessment findings 
may indicate the need for a Response (removal) Action, resulting in costs associated with both 
Further Assessment and Response Action. Therefore, the Core Team recommends a 
RESPONSE ACTION as a more cost-effective course of action for PRS 276. 

CONCURRENCE: 

DOE/MEMP: ~t:~z 4-A:/~;- ~-u?r-
Arthur W. Kleinrath, Remedial Project Manager 

..-// 
USEPA: 

OEPA: 

er Remedial Project Manager 

L~~- / ~~t/ 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

~~Y /f'r/ 
(date 

I 28~ 
(date) 

_...,/' ; /.<'< I f, ·,, ··, t 

Comment period from ----'I--'O~~,_.::....;l3""-c,,_/_'1'--t;~--- to _ __,1'-'-1+~--=1__..3'-"/___._e;_,_,____ 
No comments were received during the comment period. 

Comment responses can be found~~fh.~~~<tf ofthis package. 
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REFERENCE MATERIAL 
PRS 276 
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CD 
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No. 

Table A. 1. Comprehensive Tabulation of Potential Release Sites 

D11ciiptio.1 of Hlato,Y ~d Na~re of W11te Handling 
Ha~ardoua Condhlon1 Mtd 

lncldanta. · 
:: :::- :: ·.": .:: :~ j :· 

"Analyte List Codes 
bSGS, Soil Gas Survey 
cRSS, Radiological Site Survey 

Environmental Dill 

Analrtu• 

A 



1 - Soil Gas Survey • Freon 11, Freon 113, Trans-1 ,2-Dichloroethylene, Cis-1 ,2-Dichloroethylene, 1,1, 1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2 • Gamma Spectroscopy • Thorium·22S, -230, Cobalt-60, Cesium-137, Radium-224, -226, ·228, Americium-241, Actinium-227, Bismuth-207, Bismuth-21Om', Potassium-40 
3 • Target Analyte List 
4 Target Compound List (VOC) 
5 - Target Compound List (SVOCJ 
6 . Target Compound List (Pesticides/Polychlorinated Biphenyl) 
7 - Dioxins/Furans 
8 • Extractable Petroleum Hydrocarbons IEPH)/Total Petroleum Hydrocarbons ITPHI 
9- Lithium 
1 0 · Nitrate!Nitrite 
11 • Chloride 
1 2 • Explosives 
13 - Plutonium-238 
14 • Plutonium-238, Thorium-232 
15 · Cobalt-60, Cesium-1'37, Radium-226, Americium-241 
16 -Tritium 

Reference List 

1. DOE 1986 "Phase 1: Installation Assessment Mound (DRAFT). • 
2. DOE 1992a "Remediallnvestigation!Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final).· 
3. DOE 1992c "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final)." 
4. DOE 1993a "Site Scoping Report: Vol. 7 ·Waste Management (FINAL). • 
5. EPA 1986a "Preliminary ReviewNisual Site Inspection for RCRA Facility Assessment of Mound Plant" 
6. DOE 1993d "Operable Unit 9, Site Scping Report: Vol. 3 • Radiological Site Survey (FINAL). • 
7. DOE 1993c "Operable Unit 3, Misc. Sites Limited Field Investigation Report." 
8. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL).· 
9. Fentiman 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes. • 
10. DOE 1992f "Operable Unit 9, Site Scpoing Report: Vol. 9 ·Spills and Response Actions (FINAL)." 
11. Styron and Meyer 1981"Potable Water Standards Project: Final Report. • 
1 2. DOE 1993b "Reconnaissance Sampling Report • Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (FINAL)." 
13. DOE 1 993d "Operable Unit 9, Site Scoping Report: Vol. 3 • Radiological Site Survey .!FINAL).· 
14. DOE 1991b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.• 
15. Halford 1990 "Results of South Pond Sampling. • 
16. DOE 1993e ·operable Unit 4, Special Canal Sampling Report, Miami Erie Canal.· 
17. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C." 
18. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan !FINAL)." 
19. Rogers 1975 "Mound Laboratory Environmental Plutonium Study, 1974." 
20. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92." 
21. Dames and Moore 1976a, b "Potable Water Standards Project Mound Laboratory• and "Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory. • 
22. DOE 19921 "Closure Report, Building 34- Aviation Fuel Storage Tank. • ' 
23. DOE 1992j "Closure Report, Building 51 • Waste Storage Tank. • 
24. DOE 1994 "Operable Unit 1, Remedial Investigation Report. • 
25. EG&G 1 994 "Active Underground Storage Tank Plan. • 
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Figure 6.1 On-plant waste disposal areas. 
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system. The septi' tar:ak ar:ad lea'h field \A'&re sor:ar:ae,ted to the toilets withir:a tbe buildiRg Proses& 

'tvaste·A·ater, fleer etraiR&r aA" &iRk Qr:aiA& ¥'&ra lreated by a 'Ya&t&\vatar trea&~eAt &'/Et&A:~ ttJitAiA rae~ 

1 ef tRe SM 81:1ilaing. lA 1967, tl:le JIF888&& INa&tewater WB& ai&88AAeetee ff.Omlhe SM tfeetme"t 

syste"' ana was t:JiJ:Jea te \0-(Q,A, &wilaini tor treat"'ent. +l:le least:. fiela "'BY Rave reeei·tes 

__ GSR~JlliJ:~at~enn!reA!_~~J'l-~~~ ·~st:l -·~·a~e_r ~wriR@ des~~ta~iRatioA ~per:atioR& "'[t:le uptis ~av t:la"e 

eeeR reme,·ea in tRe late 1 97Qs, l:awt Ae aata are availasle. The least:. fiela ttJa& ~:~Raer&eing eM&avatieR 

in 1991 lay tt:le UowRd D.D PrograrA 

- ------ -- --- -- ---- - --- - -· --- --- - ---- --- -- --- - -- --- - ---- ----- --- - -- --- ---- ------ - - -- -------- -- ----.-- - ----- -- --

TRe Me~:~na Raaielegieal Site S~:~rve•tiDO&i 1991 ;) &Ro"'ed tAe rRaol(irRwrR plwtoRiwn:~ 23S soRG&Rtratior:a 

to be 144 JJCi/s at a sa"'t:Jie aetnl:l ef 36 insl:les ana a "'aMiFRY"' tl:lerit:Jm eeneeRtratieR ef a.48 pCila 

at a &aFRJ:Jie Elet:JtR ef 36 insRe&. The sontaFRinatien "'av t:lave eri&inatea froFA s~.:~rtase water rwne#:f 

frem tRe sterm sewer &l:!tfall er freFR eentaFAinateEI fleer FRop water tt:lat 't•Ja& Elispesea sf la•t po~:~riAi 

down the SM lii~o~ildins toilet& (WiiS+ON 1 990), An area- at the- lewer part of tl:te sle~e FAa;· alae ae 

eeAteMiAatee as a rest:tlt ef reeei•1iAg sraiRege freFR tRia aterFR ae· .... er er Area 1 & (QQE 1 992g), ReeeRt 

&a~Rplins fe~na tl=li& lower area to l:lave sentaFAinant seneeRtratiens (plwteni~FA ana therii:IR=I) sf 6 to 

S nCits. Tl:le total siae ef the area eewld potentially be as Aigl:l as 1-l9,000 ft2 (GeishFRan 1991 }, The 

septic tar:ak ar:ad lea'h basir:a are 'wrr:eRtly uRdergoiRg exca"atior:a as part of the o•o Prosram 

6.1 ;1.9. 

The Area D asid leasl:l fielcl is west ef i~o~ilain& 38 en tl:le ~:~p~er sle~e ef tRe SM/PP area, iR th'e easterA 

portior:a of the plant (i=igwre 6.1 ), Tl:le leasl:l fiehil was installed te eatsl:l spill& freFR tl:te pk:tt~ 

processins fasility. TaRk£ inside BwildiAg JS, w~oAtained nitriG asia or sa~stie sel~tioR&, weF&

st:trret:tAded by a Metal tray te eate~ft--th&-evertt-of-e-~lt 1>f spill, the liQt:tid was 

-tn:H+&I.OQJ~~~~*"f-.aAg.....J;QW.l~~R*KJRra-mfl~:G-'l· :-he-aGiG-IeaGA-fiela. Tl:le leaeR fiele, wl:lieR was 

t:Jiaeea iR serviee in 1 967, was a~~reMiFRatel't' 1 Q..ft-B¥4G-ft.BRd filleG- witl:l limestene te--netttfeli.ze-aAV 

acid rowted to it IR 1 9S7, tRe acid and caustiG tar:aks roYled to the leach ~eld .were taken owt-Of 

servise and the pipeline !J''8& sapped (Oat,~i& 1991+.-Ci~I::I~ARel-ind~~

no signifisant spills or relea&es were ever discharged to tl:la l~acl:l field A sir:agle core sample takec:~ 

froM tbe area durir:ag tt:le 19S2 to 19S5 aaGiological Site Sun'&'/ (OOE 1 991 cl four:ad no signifisant

theri~R=I or pl~:~toni~o~R=I contarRination (0.9S pCi4l-o.f...~~niwm--23S aAd less than 2 pO/g of tt:loriwm~. 

-~ ..... ~ 6. 1.1. 10. Area 22, Orphan Soil from Other Areas 

Area 22 is just east of Building 53, in the southern portion of Mound (Figure 6.1). It consists of many 

piles of excavated soil. Soil contaminated with polonium-21 0 from a waste line break west of the HH 

Building and from other sites was deposited there in 1985 (DOE 1991 c). A 75-ft by 150-ft area has 

ER Program, Mound Plant 
Revision 0 
loiOUM>9/Ioi9SSf072.WP8 7/J0/92 

RifFS, OU 9, Site Scoping Report: Vol. 7 - Waste Men1 
July 1992 Page 11 



~ been roped off. The 1982 to 1985 Radiological Site Survey (DOE 1991c) found soils contaminated 

with low levels of plutonium-238 (1.67 pCi/g), cesium-137 (7.0 pCi/g), and radium-226 (0.7 pCi/g), 

and an elevated concentration of cobalt-60 (143 pCi/g). 

6 .1 .1 .11. Sl'oils Biii'Dsel Area 

Tl:le &tJeil& dispesal area is sewtl:least ef tl:le e¥erfle•JfJ peRe, iR tl:le west eeAtral peFtieR ef MeYRe (J;igyre 

6.1 ). It waa pl:lt iRte eperatieA iR 1986 aREt ia &till iR aeFYiee. Tl:le area is ysee te ei&tJese ef 
--------- ·-- --- --------

WAS9AtamiAa~eelt &eiJ 3AO S9ASF8t8 FeFAB¥80 OWFiRg plaRt S9R&tFYStiBR 9~&ra~i9A£u Sieil is OUFA~ed QAt9 

~lwteAiYFA .238 aRd tf:leriYFA ~3~ B'f tl:le sail ssreeRiRg faeilit¥ JJfier te traAifer tCJ tbe area. a4axir:Awr:A 

astivities mwst Ret exseed-.26 er ~i/9, J96p8Qt4vely, IR late 1 996 er: earl'/ 1987, seil reme"ed frem 

tl:le awildiAg G garage area was de~esited iA the speils dispesal area. Tl:le seil was ~eAtamiAated witl:l 

gaseliAe aAd was ste&k!ililed fer velatilizatieA ef-the gaseliAe I'IFier-t&-tFaAsfer te tne s~eils area (8~::~reo 

1 QQ1 ), The area is 300 tt 9y 300 ft 9y 10ft aAd is diYided iRte tl:lree sells with a tetal sa~asity ef 

aao.ooo 't'd3• It is 6YFF8YR9eet B'( a Elitel:l te pre¥eRt raiRfall FYA eA. Tl:le 1962 te 1989 MeWAG~ta 

:Survey (DOE 1991 ~I f.euAd surfase seils te be ceRtaFAiRated witl:l lew le¥els ef plwteRiYFA 238 at a 

r:~:~axiFAwFA ~eA~eRtratieR ef S.JO ~Ci/g FAeaswred iR a swrfase sam~le. Ne theriwm a~tivity greaw t.Rcm-

2 13Gi/g ·.vas FAeaswred. 

6. 1 .1, 12. Ekaa¥ate.t Materials Qist:~e&al A:Fea 

Tl=le eMea· .. eteEI FAateriels eispesal area is sewtl:l ef tl:le water tewer at tl:le 9eAd iR tl:le read, iA tl:le 

se~:~tl:leasterR ~ertieR ef tl:te ~laRt (J;i91::1re 8,1), Tl:le area is alse I~AewA as Raser's Will, Tl:le area 

~artially e¥erla~s tl:te area ferFAerly eseuJJiee ey tl:le eld firiAg raAge aAEI is sewtl:l ef tl:le area wseEI fef

sterage ef waste sl:leFAisals, kRewR as tl:le ale firiRg raRge drwr::R smraQe area The area ~em.aiAs tl:le 

e"&rburdeA seil exsavated to ~sse the"WTS ~ipeliAe-~ tAe r::Ri9 1-9~~&.--+-Re--e;~WillKl~en-u:~a

westerR sle~es of tl:le SM/1?1? ~ill ~eRet:atea tl:te sewtl:lerA FAargiA ef what is kAewA as A rea 1 2,...wAefe

theriwr::R ceRtar::RiAated seil was disf)esed of iR tbe ~id·19S0s l'he soil ia Rader's Hill is prebab'v 

seRtaFAiRated witl:l tl:lerit:.~FA. Tt:le Yelume ef seil is preeaelv eA tRe erder ef several AWRdree '""'9+&

'lares. J't.Ral'ftieal eata iAEiieate tRerit:.~FA le• .. els a~et:Jt 2 pCit@r 

6.1.2. Off PlaRt Radieastive Waste Dispc;asal 

Off plaRt &J:IipmeAt ef wastes froffHhe f*&6uetioA, Fesearel:l, aRd a&l.f~J:)m8m aGtivities-at-Me~:~Rel !:las 

sorniRated tl:le radioacti¥e waste-mana{tement-.progr-ams ... -.Sesause-Mourui-~as-not had t,l:\e.~y 

nor the inclination to dispose of radioa:::ti"e was~A&plaAt.-it-has...been-in 

ER. Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 · Waste Managem• 
Revision 1 December 1992 
MouNosiMsSSF072.WPe 12/23192 Page 12 
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10. GENERAL USE AREAS 

Several areas of tAB MGuAc:l ~aRt ¥'1fe iR~h.1dad iA me iA¥1&tigatioA& of tt:le Si1e Syrve·; Prejeet er are 

known te eeAtaiA low levels of radieastivW,., but are Ret asseeiated with a specific pregram er preject. 

These areas inehtde the 0FPAaR Seils Area 22, the Hillside Dispesal Area J, ana the speils disposal 

area. These areas aAd BA'/ rasYits Feported ir:l tt:le- Site Surve>J P-rejeGt report aie-desefibed in the 

subsestieRs *at follottJ. 

---! ... ~1 10. 1. AREA 22 

Area 22 is located on the south part of the SM/PP Hill adjacent to Building 53 (Plate 1 ). This area 

consists of many piles of soil excavated from other areas at Mound Plant, including Area 20 

(subsection 3.9). It is also called the •orphan sons• area because it was created when construction 

projects did not have funding for disposal of unexpected contaminated soil, which was then staged 

at Area 22 while waiting for funding. Area 22 was not part of the original compilation of radioactively 

contaminated areas when the Site Survey Project began, but was identified by the initial gamma 

·surveys (Stought et al. 1988). 

The Area 22 sampling results are given in Table X.1 and the sampling locations are shown on Plate 1. 

Only surface locations were sampled. Cobalt-SO was detected in two of the samples, at levels of 143 

and 54 pCi/g. The same samples showed radium-22S present in concentrations of 0.4 and 0. 7 pCi/g, 

respectively. The sample from location S0787 also contained 7.0 pCi/g of cesium-137. The remaining 

two samples contained relatively low levels of plutonium-238, with a maximum level of 1.S7 pCi/g, 

but these samples were not analyzed by gamma spectroscopy. No results were indicated for bismuth-

207 or bismuth-210m, which may be expected to occur with cobalt-SO from speculation of process 

(see subsection 3.3.6 for discussion). Since cesium-137 was identified, it is possible that strontium-90 

may also be present, but was not included in the analyses conducted by the Site Survey Project. 

10,2, ARiA J 

.Area J, kRG'NA aa me t:lillside disposal area, is loaated eR the west slope ef tt:le SM!PP Hill, seuth ef 

Areas D &Ad 12 (Plate 1 ). This area was l:lsed frem the eaAy 1970& te tl:le early 1980& fer the disposal 

ER Program, Mound _Plant 
Revision 2 
MOUN>9\M9SS012.W10 03130193 

OU 9, Site Scoping Report, Vol. 3-Rad Site Surve'i 
March 1993 Page 14 
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the S'N BttildiAII (ee&il::lfR 137 aR" raliiium 22&). 

Afaa 21 waa Rot kAoWA at tbt btgiARiAg of tbe prg,ject, linK waa iliitRtifieg Ql..lriRg ~~ iRitial gamMa 

surveys A~a 15 a bistor:ic r:adiug:a=226tactiRiug:a.227 process a~a IAtoA:~btd iA COACfltl iAailiie tt:11 

'S¥/ B~::~ildiRI was Rat safRplelii di::IFiRI tt:la iRvaAgatiaR. It is kA&\~ ta give eff 1 Ci ef radaR gas per 

saFRples ffam 288 locatioR& were raper:talii tor raliiium 22&. ~~ liii&tFiautioR ef saMple leaatieRs is 

shewR iR ~11::1re 11 .~. ~e highest Ndil::lfR valwe (3,3 ptiJ&) appaaF& te ae asseeiatad 't'Att:l the theriwFR 

raswlts ware less tt:laR 1 pCi}g, eRI'f6e saFRplas were greater thaR 1 pti,{§. Ne saMples ware eelleeted 

iA tAl lfll lfOUR!ii tt:le IRt&fRBBd Sql::lipFReRt iR the SW Bt:JildiAG (Area 1 5). 

---t~•l The experimental processing of reactor wastes from the Hanford and Oak Ridge nuclear reactors was 

a relatively unknown project conducted at Mound Plant in the early 1950s. Until the research for this 

report, the source of cesium-137 contamination at Mound Plant was highly speculative. Although no 

proof exists, the wastes generated in experimental processes probably serve as the principal source 

of the contaminant. An associated fission product of strontium~90 probably accompanied the cesium-

137, but has not heretofore been an analyte of concern at Mound Plant. No data on the latter have · 

been found. During or subsequentto the Site Survey Project (Stought et al. 1988), four principal areas 

of cesium-137 contamination have been described: 

Area 20 e locati of a wast ina bri:ak twee"inh WD azd e HZdZ'ngs 
(cobalt- 0, cesium- 7, bismuth 10m, and muth-207 

Are 1 , a histor' storage are sed for st ge of high sk wastes rom the Buil g 
(c •um-137 a radium-22 , 

Area 22, with cesium-13 7 concentrations up to 7 pCi/g (believed to be contaminated soil 
excavated soil from Area 20); 

- H~spot 017J'on the ~st side o~e Main Hill; t 
./ot Spot QIA1 on Jsouth en~ the SM/PP Hill. 

Result~ 6f analysis by gamma spectroscopy of samples from 292 locations were reported for cesium-

137 The distribution of the sampling locations is shown in Figure 11.3. The high.est value reported 

(2 70 pCi/g) was at a hot spot (0647) on the south part of the SM/PP Hill. Subsequent sampling 

indicated that values as high as 4 nCi/g were present. No apparent explanations exist for either of the 

hot spots. Hot spot 0647 was cleaned up to less than 2 pCi/g soon after it was discovered. No 

records have been found for the area at location 0175. Subsequent samples taken in Area 20 also 

indicated much higher values than those reported by the Site Survey Project, but were discovered 

during a construction excavation. Area 21, aR eld bwRker wsed tor waste storage iRdisated vah;~a& up' 

tc 31 J'Cit~. Mest repeAed ¥al1::1es ef eesiwFR 137 ware less thaR 1 pCi/g; 

ER Program, Mound Plant 
Revision 2 
MOUN>IIIM 9SSD12.W11 3130193 

OU 9, Site Scoping Report, Vol. 3-Recl Site Survey 
March 1993 
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Cobelt-60 
Je9la1 

Cealum-137 
.II!9La1 

RMIIum-228 
.II!9La1 

Amerfclum-24 1 
.II!9La1 

PneelhJe Fl•v .. ed a n 37 eg LL'L LL'L 1 i LL'L 
:tbaduAa 

' Actlnlum-227, 
.IR9La1 

Blamuth-207 
.IR9IJ. 

81amuth-210rn 
.ll!9lal 
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GehiiiG Wet E11e11 NR NR Ia 19 9.8 I:BL 

~ 

Remedlel Action 
OuldeUnee1 

100/260 6 •urf.:J' 6,2oo' 
16 •ub•urf-

NF eo' 6 aurf.ceh 2f1 
16 •ub•urf-

"The totel thorium concentr•tlon Wll leu th1n the b.ckground level of 2 pCI/g, uelng FIDLER acreenlng; therefore, rMIIochemlcel enelyal• wee not performed. 
bMo1t of the re1ult1 for thl1 rMIIonucllde for thla ere• ere reported e1 NR. See the eree-1peclflc tebuleted reault1. 

1
· 

"Area 16 emlta 1 Cl per year of r1don, Indicating the preaence of redlum-228. 
dsempllng of Area 19 wu verification 111mpllng conducted efter remedial action. 
•sw Building 10111 were aampled In 1977 IDeme1 and Moore 19771. 
1Current remedial action guideline• ere oubject to change, pending eddltlonel pathway• enalyele end rlak eueument. 
°Current D&D cleanup Ieveii• 100 pCI/g IDOE 1 9831; 25 pCI/g, If feeelble 111 low e• ree1onebly achievable IALARAII. 
hremedlel action guideline ICFA 19901 

·'remedial action guideline IDOE 19831 
lvelue for Area 7 do111 not Include value et Building 66 
kvelue Indicated I• thorlum-230 Isotope 
'value Ia mean during verification 111mpllng after cleanup 
mhlgh111t realduellevel efter verification cleanup 
-- D11he1 lndlcete that no date ere evelleble for the given area end given redlonucllde. 

NE NE 

FIDLER - field lnatrurnent for the detection of low-energy radiation 1 
LDL - The rne11ured concentration wee below the lower detection limit, eatlmeted to be 0.6 pCI/g for cobelt-60, cealum-1 37, end emerfclum-24 1: end 11 pCI/g for rMIIum-228 end ectlnlum-227. 
NE • Not eatebllahed .. · ' 
NR - No reault · 

1 

pCI/g - plcocurfea per grem 
pCUmL • plcocurfe• per milliliter 
Cl- curfe 

NE 



APPENDIX E 

ANALYTICAL DATA 

This appendix provides a tabulated set of the Site Survey Project analytical data because the project 

report (Stought et al. 1 988) provided only data summaries. The data are presented in basically the 

same format as they were received from Mound Plant. Because the original report stated that all 

samples were radiochemically analyzed for plutonium-238 and FIDLER screened for thorium (at a 

minimum), when these data were absent it is assumed that the results were not recorded, so an •NR• 
------------------------------------------ -------------------------- ----------------------------------

for no result is entered in the tabulated results. Additionally, because only selected samples collected 

were analyzed for tritium, or by gamma spectroscopy for radionuclides such as cobalt-60, cesium-1.37, 

radium-226, and americium-24 1, when these data were absent, it is assumed that the analyses were 

not performed, so the table entries were left blank. 

The data preseAted in Appendix E give the sample locations in terms of south and west coordinates · 

because this is the system used by Mound Plant. Since the data are reported here in exactly the 

format received, these coordinates are reported as such. Since the Mound Plant ER Program currently 

uses the Ohio State Plane coordinate system, which includes north (y).and east coordinates (x), as in 

Plate 1, a conversion system is required. Therefore, to correlate the data in Appendix E with the Plate 

1 locations and future ER Program documents, conversion tables are given in Appendix F that list the 

coordinates for the sampling locations given in Plate 1 (surf!ce and core) in both ~he south/west and 

north/east systems. 
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"U 
Q) 

(Q 
CD 
1\.) 
0 

Map Coordinates 

Location" South West 

MRCID 

No. Mo-Yr 

Depth 

(inch) 

Pu-238 

(pCi/g) 

Thoriumb 

(pCi/g) 

Tritium 

(pCi/mL) 

Co~ 

(pCI/g) 

Cs-137 

(pCi/g) 

Ra-226 

(pCi/g) 

Am-241 

(pCi/g) 

C'n"'7ft4 ..,.,.rn. .,."7~~ "'71'\.,.~ rv\ ftA n. n en ..!_..,.. • -· 
UVIUI UUUU VIVO ''"""" u ... ut V --------v-.~------- --1;,.--u.;;;--- LUL '·" LUC 

so;r~ 337& 3480 1a33 QQ 84 o 1.46 " 

SCI7B3 3400 3SBO 7202 gg 84 0 0 81 ~ 

So784 3400 3;3o 7oi!Q1 QQ 84 o 9.2a " 

&978& 347& 3489 723& QQ 84 9 1.2a " 

&9788 347& a&&& 12a1 QQ 84 9 o.98 1:1 

.. S0787 3550 3400 9807 06-85 0 NR NR 143 ,r.o 0.4 LDL 

'i!o... ,_... 

69788 36&9 3489 7234 99 84 9 234.99 ~ 

-80789 3660 3730 7aoQ Q9 84 0 0.:<16 ~ 

S0790 3560 3390 9810 06-85 0 NR NR 

69791 a&16 3666 414& 11 83 o 0.40c ~ o 40 

•c denotes core location and S denotes surface sample location on Plate 1. 

~horium results of~ 2 pCI/g are listed as "b". 

'Verification sample analyzed for OA/aC. 
dNo MAC 10 assigned because In situ gamma spectrometi'y.was performed for thorium-232. 

eGamma results could not be co_nfirmed using the gamma spectroscopy printout given in this appendix. 

54 

1The depth tor this sample was given as ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. 

I 

I 

LDL 0.7 LDL 

9Sample results were given Isotopically for this sample and included 0.99 pCi/g thorium-228; 32t pCi/g thorium-230; and 1.5 pCI/g thorlum-232, lor a tot~l of 323.5 pCifg. 
I • 1 

LDL- The sample result was below the Lower Detection Umit, which was estimated to be 0.5 pCifg for ceslum-137, cobalt~. and amerlci~m-241. The LDL for 

radium-226 or actlnlum-227 was estimated to be 1 pCifg. 

NR • No result provided. (Note: ~o samples were taken for plutonlum-238 when In situ gamma spectrometry was performed.) 

56794 2eee 4665 . 4041 10 sa o o.se " 

··S0795 2825 391G--·-4120- - --H>-83·- ---- ---G- 9:91 b 0.65 

4 



Map 

Location• 

Coordinates 

South West 

MRCID 

No. Mo-Yr 

Depth 

(inch) 

Pu-238 

(pCi/g) 

Thoriumb 

(pCi/g) 

~,....,~""',.. "'"'"r "'"'ron ''UUIA 1n D"ll n··... n ,,., ...._ 

,..,..._,..... ,..,.. .. _ ...,,..,... .......... "" 99 84 8 8.55 b cuo uc ceo am • orm 

- se1s& 33&9 331i9 7349 99 &4 9 1.1a ., 

SQ767 3400 3976 7344 99 84 g 9.43 b 

4i9168 a4oo 3226 ;sse 10.83 o o G1 ..b.-•. 

SQ700 3400 3300 7347 99 84 0 9.61 ., 

5e'R8 9425 9925 7'346 99 84 0 0.&4 b 

SQ771 .342& 3076 7342 99 811 9 0.46 b 

S977.3 3476 3969 7343 00 84 9 9.1!3 8 

----~M;> 50773 3500 3200 2887 10-83 0 1.67c b 

son4 3550 3075 ~oils 10 n 9 o 54 b 

~ 50775 3575 3350 2883 10-83 0 

•c denotes core location and S denotes surface sample location on Plate 1. 

~horium results of ~ 2 pCI/g are listed as "b". 

'Verificati.on sample analyzed for OAfaC. 

1.61 

dNo MAC 10 assigned because In situ gamma spectrometry was performed for thorium-232. 

b 

"Gamma results could not be confirmed using the gamma spectroscopy printout given In this appendix. 

Tritium 

(pCi/mL) 

0.15 

0.99 

Co-60 

(pCi/g) 

esJ137 

(pCi/g) 

1The depth lor this sample was given as ·ss·. For mapping purposes (Plates 1·and 5), this is assumed to be a surface sample. . 

Ra-226 

(pCi/g) 

Am-241 

(pCifg) 

9Sample results were given isotopically tor this sample and included 0.99 pCi/g thorium-228; 321 pCI/g thorium-230; and 1.5 pCI/g thorlum-232, for a total of J23.5 pCi/g. 

LDL. The sample result was below the Lower Detection Umit, which was estimated to be 0.5 pCI/g for cesium-137, cobalt-60, and amerlclum-241. ,The LDL for 

radium-226 or actlnlum-227 was estimated to be 1 pCifg. 

~ NR. No result provided. (Note: no samples were taken for plutonlum-238 when In situ gamma spectrometry was performed.) 
(Q 

CD 
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v· 

'"0 
Ill 

(0 
(!) 

1\J 
1\.) 

Map Coordinates 

location• South West 

{_,.. 

MACID 

No. Mo-Yr 

Depth 

~nch) 

v 50971 5958 07-84 0 

C0198 4135 12-84 30 

50972 4225 2730 0 

50973 4225 2855 2622 0 

50974 4250 2830 5969 07-84 

50975 4275 2580 5964 07-84 

50976 4275 2780 5968 07-84 0 

•c denotes core location and S denotes surface sample location on Plate 1. 
b 
Thorium results of .!5. 2 pCI/g are listed as "b". 

'Verltlcallon sample analyzed for QAjQC. 

Pu-238 

(pCifg) 

0.15 

0.19 

0.02 

0.02 

dNo MAC 10 assigned because In situ gamma spectrometry was performed for thorlum-232. 

Thoriumb 

(pOfg) 

5.02 

b 

b 

b 

b 

•aamma results could not be confirmed using the gamma spectroscopy printout given In this appendiK. 

Tritium 

(pOfmL) 

Co-60 

(p~fg) 

LDL 

1
The depth for this sample was given as ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. 

Cs-137 

~Cifg) 

I 

i 
LDL 

Ra-226 

(pCifg) 

1.1 

Am-241 

(pCifg) 

LDL 

0Sample results were given Isotopically for this sample and Included 0.99 pCifg thorlum-228; 321 pCifg thorlum-230; and 1.5 pCifg thorlurll-232, for a total of 323.5 pCifg. 

LIJL • The sample result was below the lower Detection Umit, which was estimated to be 0.5 pCifg for ceslum-137, cobalt-60, and amerlc!um-241. The LDl for 

radlum-226 or actlnlum-227 was estimated to be 1 pCifg. ' 

NR • No result provided. (Nota: no samples were taken for plutonlum-238 when In situ gamma spectrometry was performed.) L - ,.,,,. ... 0.02 • • ~ 
sese2 9625 se2s s944 e7 e4 e &.43 14.94 : 

... 50983 3625 3325 4517 01-84 0 0.28 b 0.28 

...... 50984 3650 3275 5939 07-84 0 2.95 b 
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Mo-Yr 
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Depth 

Qnch) 
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Pu-238 

(pCI/g) 

8.53 

Thorlumb 

(pCI/g) 

7.73 

..-eQ?AA _3137'5 927'5 1m 1e-e2 1e e.es b 

S0986 3875 3250 2943 11)..83 0 ==• II z:r:r 

89981 3916 aa59 6942 97 84 9 1.38 ., 

-~,...lll!!l-C0201 3600 3380 8279 
8280 

10-84 

10-84 

42 

108 

1.57 

1.88 
b 

b 

Tritium 

CPCI/ml) 

Co-60 

CPCI/g} 

i 
Cs:-137 

(pCIJg) 
Aa-226 
CPCI/g) 

Am-241 

CPCI/g) 

~ eses &475 . •ss• eto&4 e e.46 , b 1.er 7 
•c denotes core location and S denotes surface sample loeatlon on Plate 1. 
b 
Thorium results of .s, 2 pCI/g are listed as "b". 

<'verlllcatlon sample analyzed for OAfOC. 

dNo MAC 10 assigned because In situ gamma spectrometry was performed for thorlum-232. 

"Gamma results could not be confirmed using the gamma spectroscopy printout given In this appendiK. 
1The depth lor this sample was given as ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. 
9Sample results were given Isotopically for this sample and Included 0.99 pCifg thorium-228; 321 pCI/g thorlum-230; and 1.5 pCI/g thorlum:232, tor a total ol323.5 pCI/g. 

u)L. The sample result was below the Lower Detection Umit, which was estimated to be 0.5 pCI/g for ceslum-137, cobalt-60, and amerlclu~-241. ThelDl for 

radlum-226 or actlnlum-227 was estimated to be 1 pCI/g. 

NR • No result pr9vlded. (Note: no samples were taken tor plutonlum-238 when In situ gamma spectrometry was performed.) 

S0993 3650 3630 4526 01-84 ~6.73 

~ 
0.17 

S0994 3650 3680 7206 09-~~ 0 5.67 18.99 

~-

C0203 3650 3760 78~-/ 10-84.. 90 0.39 b 

~11 10-84 180 0.04 b 
,_./ _ .... 

3405 1281 12·82 18 1.21 b 

1282 12·82 36 0.09 b 

3675 3515 1285 12·82 18 478.00 2.38 
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C0274 3737.9 3478.5 

-- C0275 3529.9 3447.0 

MRCIO 

No. 
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Noned 

Noi'led 
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Mo·Yr 

9484 

04-84 

04-84 

04-84 

04-84 

Depth 

(Inch) 

12 

24 

3 

0 
12 

24 

36 

Pu·238 

(pCi/g) 

NR 

NR 

NA 

NR 

NR 

NR 

NR 

Thorlumb 

(pCi/g) 

0.9 

0.6 

o.s 
0.6 

0.3 

0.3 

0.6 

0.7 

0.4 

Tritium 

(pCifml) 

Co-60 

(pCifg) 

Cs-137 

(pCi/g) 

Ra·228 

(pCI/g) 

Am·241 

(pCIJg) 

~ ...... ...... .... . .. .. 
Noned 04-84 12 NA 0.9 ~· 
Noned 04-84 24 NA 0.3 

•c denotes core location and S denotes surface sample location on Plate 1. 

bThorlum results of .!:. 2 pCI/g are listed as "b". 

<verification sample analyzed tor QAjQC. 
dNo MAC 10 assigned because In situ gamma spectrometry was performed for thorlum·232. 

•aamma results could not be confirmed using the gamma spectroscopy printout given in this append!)(. 
I The depth for this sample was given as ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. 
11Sample results were given Isotopically lor this sample and Included 0.99 pCi/g tho~m-~8; 321 pCifg thorium-230; and 1.5 pCI/g thorlun1·232, tor a total. of 323.5 pClfg. 

LDL· The sample result was below the lower Detection Umit, which was estimated to be 0.5 pCI/g forceslum·137, cobalt-60, and amerlcium·241. The LOLfor 

radium·226 or actlnlum-227 was estimated to be 1 pCifg. 
NR ·No result provided. (Note: no samples were taken for plutonlum-238 when In situ gamma epectromatry was performed.) 

C0279 3567.8 3565.3 ~~84 0 NA 0.2 
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1. INTRODUCTION 

Area 22 has been identified as an area of concern (AOC) within the Operational Area of Operable Unit 

(OU) 5. The Phase 1 reconnaissance Investigation Area 22 Field Report (Area 22 Field Report) is the flfSt 

·in a serieS of reports that ·support the effort to conduct a remedial investigation/feasibility study (RIJFS) 

of OU5. The RIIFS will characterize Area 22 for all chemical and radiological substances that potentially 

pose a threat to human health and the environment RI data gathering will be conducted in a phased 

approach;- Phase 1 investigations will provide a qualitative-screen to select a strategy for -potential Phase 

2 and Phase 3 investigations as required. Phase 2 investigations may be conducted to provide detailed 

data on Area 22 contaminants are detected followed by a possible Phase 3 investigations as needed. 

The following sections briefly describe the scope of the Area 22 Field Report, provide a site description, 

and review the site land use history. The final section presents the organization of the remainder of the 

report. 

1.1. SCOPE 

The purpose of the Area 22 Field Report is to present the field work performed and data collected at Area 

22 during the Phase 1 investigation conducted in June and July, 1994. Relevant data available from 

previous studies is also integrated into this report This work was conducted according to the Operable 

Unit 5, South Property, Remedial Investigation/Feasibility Study Work Plan (DOE 1993a). 

1.2. SITE DESCRIPTION 

Area 22, approximately 175 feet by 200 feet (35.000 fr\ is located on the southwest pan of the Special 

Metallurgical/Plutonium Processing (SMJPP) hill near Building 53 (see Plate 1). Along the eastern edge 

of the Area is a large concrete pad used to store rolloff boxes. Area 72 contains many small piles of 

excavated soil from past construction activities at ~e Mound Plant. The Area is topographically flat and 

vegetation consists of gra.Sses, shrubs, and small trees with concrete rubble and other construction debris 

exposed at the surface. A major portion of the Area is roped off and designated as a radiological area. 

Previous investigations (DOE 1992a) show that bedrock ranges from two to seven feet below ground 

surface. 
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1.3. SITE HISTORY 

Area 22, also referred to as the "orphan soils" area, was historically used to store contaminated soil and 

debris excavated from other areas at the Mound Plant. Soil contaminated with poloniwn-210 from a waste 

linebreal(west of the HH buildingwas-deposited in -Area 22 in 1985-(DOE 1992b}. The Area was firsC

identified during the gamma survey conducted under the Site Survey Project (Stought et al 1988). 

--

1.4. REPORT ORGANIZATION 

The remainder of this report presents the results of the Phase 1 investigation for Area 22. Section 2 

summarizes field activities perfonned and data collected during the radiological and the soil gas surveys. 

It also compares significant data from previous investigations with Phase 1 investigation data. References 

are provided in Section 3. Survey maps, field logbooks, radiological data, and the soil gas data are 

included in the appendices. 
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2. FIELD ACTIVITIES AND DATA SUMMARY 

Phase 1 field activities were conducted to characterize areas of contamination, if any, that may require 

further sampling under Phase 2 and Phase 3 investigative programs. In Area 22, Phase 1 reconnaissance 

activities consisted of: 

• a field instrument for the detection of low-energy radiation (FIDLER) survey to detect 

Surface radiological contamination.- and--surface- soil samples- 5ent to ilie Mound So1f 

Screening Facility to further detect possible surface radiological contaminates; and 

·• a soil gas survey to detect subsurface volatile and semi-volatile organic chemical 

contamination. 

The radiological screening was conducted to detect the presence of plutonium-238 (Pu-238) and thorium-

232 (Th-232) in Area 22. The soil gas survey was conducted to detect total aromatic hydrocarbons, total 

semi-volatile compounds (SVOCs),lubricants such as light oil and greases. and total volatile halogenated 

compounds. 

The data collection points for the ADLER survey, the soil screening activities, and the soil gas survey 

were established over the estimated Area 22 boundary on a 25 foot grid system (see P~ate 1 ). The land 

survey map of Area 22 (Appendix A) shows those points within the area located by a re~istered surveyor. 

Prior to sampling, all transverse lines of the grid system were cleared of trees and underbrush and the 

remaining sample locations were marked with survey stakes. 

The following sections describe the field activities and analyses performed, and the results of the Phase 

1 investigation. 

-----i)~ 2.1. RADIOLOGICAL (FIDLER) SURVEY 

2.1.1. Field Work Performed and Procedures 

A FIDLER survey was performed over Area 22 on July 12 and 13, 1994, following the Mound Standard 

Operating Procedure (SOP) 6.7. Near Surface and Soil Screening for Low-Energy Gamma Radiation 

Using the FIDLER. 
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~:---,jlso--. 2.1.4. Presentation of Data 

Appendix C contains all radiological data collected during the Phase 1 investigation. It includes data from 

the FIDLER survey and anaiytical results of soil samples sent to the Mound Soil Screening Facility. 

The FIDLER survey located two areas of elevated surface contamination as summarized in Table 11.1 

shown in Figure 2.1. Pu-238 was detected at location 17.5 at 130 cpm and Th-232 was detected at 

locations-G7 and I7.:S at 15 kcpm ·and 29 kcpni. respectively. Additionally, the ou-t Chaririel detected five -- · 

serpentined locations (see Appendix C) where the contamination criteria was exceeded by 300 cpm. The 

potential for minor levels of radiological contamination may exist in these isolated areas. 

Table 11.1. Summary of Elevated Surface Radiological Activity in Area 22 (FIDLER Survey) 

EPICENTER CHANNEL 1 (cpm) CHANNEL 2 (kcpm) OUT CHANNEL (kcpm) 
LOCATION 

G7 

17.5 

cc ROO 

205.4 150.0 

67.6 130.0 

cpm - counts per minute 

kcpm - counts per minute x 1000 

diam - diameter 

cc RDG cc RDG 

9.64 15.0 10.79 17.0 

9.75 29.0 11.7 34.0 

CC . contamination criteria 

RDG - FIDLER reading 

SIZE DESCRIPTION 

1 ft piles of rubble 
diam in heavy brush 

14 ft piles of rubble 
diam in heavy brush 

Surface soil samples, collected as part of the soil gas survey (see Section 2.2.1 ). were analyzed for Pu-238 

and Th-232. The action level of 2.0 pCi/g established by the Mound Plant for Th-232, was exceeded at 

1 of the 72 sample locations (see Table II.2). Concentrations of Pu-238 at or exceeding the Mound Plant 

action level of 25 pCi/g were detected at 21 of the 72 sample locations (see Table 11.2). Figure 2.2 

displays (1) the grid locations where concentrations of Pu-238 equal ~r exceed 25 pCi/g and (2) the 

concentration contours where Pu-238 exists at concentration from 25-50 pCi/g and at concentrations 

greater than 50 pCi/g. As displayed in Figure 2.2. there are four areas where the Pu-238 concentration 

exceeds 50 pCi/g. Additionally, surface soil sample results indicate that Pu-238 contamination exceeds 

the estimated Area 22 boundary on the northwest side. 
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Figure 2.1. Areas of Elevated Surface Radiological Activity in Area 22 (FIDLER Survev) 
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----.llli!fJillt~ Table IT.2. Summary of Elevated Surface Radiological Activity in Area 22 
(Mound Soil Screening Facility Data) 

Mound Soil Screening Facility Data 

Grid Location• Plutonium-238 (pCi/g} Thorium-232 (pCi/g} 
-- --- ----- - - --

G3 28 

G7 37 
- -- -

H2 
- --- -- -- -- - -

33 
--- ---

H4 34 

H5 26 

H7 31 

14 25 

IS 27 

17 27 

Jl 25 

12 31 

13 39 

14 29 

15 56 

16 81 

J7 34 

K3 40 

K4 67 

Ll 25 

L3 27 

M3 51 

a - See Figure 2.2 for grid location point. 

ND = Radiological contamination not detected above action level. 
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. . ._ · 2.1.5. Comparison with Historical Radiological Data · 

Surface soil samples collected in Area 22 during the Site SuiVey Project (Stought et a1 1988) were 

analyzed for Pu-238 and screened for Th-232 using a ADLER. Additionally. some samples were further 

-----analyzed-for-tritium,cobalt-60,cesium--1-3"7.-radium-216,and-americium-241-([)0E-1992b);-The-results--- --

of the surface soil sampling conducted under the Site SuiVey Project (DOE 1992b) are presented in Table 

Il.3 (DOE 1992b). The corresponding sampling locations are shown in Figure 2.3. 
-------------- ---------------- ------------------------- -

As shown in Table 11.3, the concentrations of Pu-238 and Th-232 from historical data are well below 

Mound action levels. However. cobalt-60 was detected in samples S0787 and S0790 at 143 and 54 pCi/g, 

respectively. The same samples showed radium-226 present in concentrations of 0.4 and 0. 7 pCi/g. 

Sample S0787 also contained 7.0 pCi/g of cesium-137. 

In contrast to the 1988 Site SuiVey Project, the results from the soil sample screening for Area 22 during 

the Phase 1 investigation indicate the presence of Pu-238 in the surface soil. Pu-238 was detected at 

levels greater than 25 pCi/g at 21 of the 72 sample locations (see Figure 2.2). Th-232 was detected at 

levels greater than 2.0 pCi/g at 1 of the 72 sample locations. 

2.2. SOIL GAS SURVEY 

---1111,._~ 2.2.1. Field Work Performed and Procedures 

A soil gas survey was performed o'ver Area 22 from June 22. 1994 to July 13. 1994. per the OU5 QAPjP. 

Attachment 1, SOP for Petrex Environmental Surveys (DOE 1993b). The survey was completed over the 

grid system established for Area 22 (see Plate 1). 

2.2.1.1. Installatio~ 

Two sets of time calibration samplers (timers) and 32 data samplers were installed on June 22, 1994. The 

remaining 40 data samplers were installed on June 28 and June 29. 1994. Locations of the timers and the 

data samplers are shown in Appendix D. Plate I. The samplers and timers were installed at depths 

between 12-18 inches using an electric hammer drill and a 18 x 1.5 inch steeVtungsten carbide-tipped drill 

bit. 
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Table ll.J. Summary or Historical Radiological Data CoUected In Area 22 (Mound Site Survey Project, 1983·1985) 

Surface Plant Coordinates MRCID Depth Plutonium-238 1boriumb Tritium Cobalt-60 Ceilium-137 Radium-226 ~ericium-241 
Location• South West No. Mo-Yr (inch) (pCi/g) (pCi/g) (pCi/mL) (pCi/g) (pCi/g) (pCi/g) ' (pCi/g) 

S0787 3550 3400 9807 06-85 0 NR NR NA 143 7.0 0.4 LDL 

scrn5 3575 3350 2883 10-83 0 1.61 b 0.99 

S0773 3500 3200 2887 10-83 0 1.67 b 0.15 ' I 

S0790 3560 3390 9810 06-85 0 NR NR NA 54 LDL ' 0.7 LDL 
- -· - - -· -

'Surface locations are shown in Figure 2.3. 
"A "b" indicates that the total thorium concentration was less than the background level of 2.0 pCi/g, using FIDLER screening. Therefore, radiochemic;al analysis was not performed. 
FIDLER - field instrument for the detection of low-energy radiation 1 , 

LDL- The measured concentration was below the lower detection limit, estimated lobe 0.5 pCi/g for cobalt-60, cesium-137, and americium-241; and 1 pCi/g for radium-226. 
MRC ID - Monsanto Research Corporation identification 
NR - No result given 
pCi/g - picocuries per gram 
pCi/mL - picocuries per milliliter 

Source: DOE, 1992b 



No accidents or safety violations were reported during the soil gas survey. A health and safety 

surveillance was conducted on August 23, 1994; no variances were reported. 

__ __._...,._. 2.2.4. Presentation of Data 

The Report of Findings of the Petrex soil gas survey is presented in Appendix D. The report discusses 

the Petrex method, the scope of work, method quality assurance/quality control (QNQC), and results. 

-----Appendix D, Plates-1 through 5, show-sample-locations-and significant ion countsoflargeted compounds. 

Ion count values are the unit of measure assigned by the mass spectrometer to the relative intensities 

associated with each compound. These intensity levels do not represent actual concentrations. Soil gas 

data are considered semiquantitative in that multiple sources in soil and/or groundwater cannot be 

differentiated. 

NERI was instructed to provide analytical data for four general classes of compounds in order to assess 

the potential for the presence of subsurface contamination: 

• total aromatic hydrocarbons; 

• SVOCs; 

• total oil and grease range hydrocarbons (lubricants); and 
' • total halogenated compounds. 

----1~~ 2.2.4.1. Distribution of Total Aromatic Hydrocarbons 

Total aromatic hydrocarbons are reported as the combined level of ~ to C15 aromatic, or benzene based 

hydrocarbon compounds. These aromatics are common components of gasoline, diesel fuel, heating oil, 

kerosene, and solvents. 

Elevated levels of aromatics are present in the soil gas principally in the southern portion of Area 22 

(Appendix C. Plate 2). Only three sampling points outside this Area, to the northwest, also showed 

elevated levels of aromatics. With the exceptions of samples #62 and #64, it is the ~ and C8 aromatics 

that are most prevalent in these areas. 
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--.11:.~ 2.2.4.2. Distribution of Total Semivolatile Hydrocarbons 

Naphthalene, C11 through C15 alkyl naphthalenes. and C12 • C14, and C16 polycyclic hydrocarbons are 

reported as total semi-volatile hydrocarbons. These compounds are constituents of creosote, coal tar, and 

. ~ __ ~ ____ other heavy, high_ boiling pointfraction_petrple_lllll_p_I"()d!JCts-' _ .. _______ --~ _ _ _ ___ _ 

The highest relative levels of SVOCs detected in soil gas were from samples #62 and #64, located in the 

southcentral portion of-Area 21. Anomalous though less-elevated levels of-SV:OCs were.detected at-two-

other points to the north and northeast (Appendix D. Plate 3). 

----l!iif'iiilll• 2.2.4.3. Distribution of Total Oil and Grease Range Hydrocarbons 

Total oil and grease range hydrocarbons detected are C13• C14 • and C1.s alkanes. cycloalkanes. alkenes. 

cycloalkenes, dienes. and alkynes. These hydrocarbons are common constituents of oils and greases but 

are also found in heavy fuels and heating oils. 

Only soil gas from samples #62 and #64 contained elevated levels of oil and grease range hydrocarbons. 

These sample points are in the southcentral J?Ortion of Area 22 and are displayed in Appendix D. Plate 

4. 

---i...,EJJ. 2.2.4.4. Distribution of Total Halogenated Hydrocarbons 

Total halogenated hydrocarbons are reported as the combined levels of trichlorethene (TCE) and 

tetrachloroethene (PCE). TCE and PCE are most often used as solvents in degreasing, stripping, or dry 

cleaning operations. 

-As shown in Appendix D. Plate 5, total halogenated hydrocarbons were found in soil gas from the central, 

northern, and eastern portions of Area 22. The highest relative level came from sample #179 (grid point 

G5), located along the eastern edge of the area. PCE was detected much more frequently than was TCE. 

~owever, given the length of sampler exposure, halogenated hydrocarbons levels are low. 
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In summary, data from the Area 22 soil gas survey suggest that: 

1. Petroleum hydrocarbons exist in the subsurface soil along the southern boundary and at limited 

isolated points to the northwest Because the Petrex method is very sensitive to volatile organic 

.. - - and.SVOCs, even_theJlighestlevels of hydrocru:boos detecteQ_m~y rep~~eJl.t£OJ!centi:ati_o_ns !h~t_ ___ _ 

are not environmentally significant 

--- -2;-- · -PCE-is·theprincipal·halogenated-hydrooarbondetected and-was found .. atgrid-point 05 in.the east---·----·

central portion of the area. Given the sensitivity of the Petrex method to halogenated volatile 

organic compounds, even the level of PCE found may represent a concentration that is not 

environmentally significant. 

2.2.5. Comparison with Historical Chemical Data 

No historical data is available concerning the lateral and vertical distribution of the chemical contamination 

in Area 22 (DOE 1993d). Therefore. no comparison with the Phase 1 investigation results can be made. 

Mound Plant. ER Program 
Draft 

OU5 Phase I Area 22 Field Report 
September 1994 
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Table 1.1 Soil Analyte List 

Volatile Organic Com~unds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Semivolatile Organic ComQounds 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2 -Ethylhexyl)phthalate 

4-Bromophenyl-phenylether 

Butylbenzylphthalate 

Carbazole 

4-Chloroaniline 

4-Chloro-3-methylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyt-phenytether 

Pentachlorophenol 

Phenanthrene 

Phenol 

ER Program 
Revision 0 

Oibromochloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 
- 1,1-Dichloroethene 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-0ichloropropene 

trans-1,3-Dicnloropropene -

Ethylbenzene 

2-Hexanone 

Methylene Chloride . 

Chrysene 

Dibenz(a,h}anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethyphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-0initrophenol 

2,4-0initrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Pyrene 

1,2,4-Trichlorobenzene 

Soil Gas Confirmation Sampling 
April1996 

4-Methyl-2-Pentanone 
Styrene 

1,1,2,2-Tetrachloroethane 
· Tetrachloroethene --- -- ------

1,1,1-Trichloroethane 

1,1,2-Trichloroethane-

Trichloroethane 
-Toluene· 

Vinyl Acetate 

Vinyl Chloride 

Xylenes (total) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

2-Methytnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitroso-di-n-propylamine 

N-Nitroso-diphenytamine 

2,2-oxybis(1-Chloropropane) 

2,4,5-Trichlorobenzene 

2,4,6-Trichlorobenzene 
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Table 1.1 Soil Analyte List (Continued) 

Pesticides/PCB's 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 
- --

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Aldrin 
Alpha-BHC 

Beta-BHC 

lnorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 
Chromium 

Cobalt 

Radionuclides 

Americium-241 

Bismuth-207 

Bismuth-210 

Cesi_um-137 

Cobalt-GO 

ER Program 
RevisionO 

Delta-BHC 

Gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 
- 4,4'-DDD 

4,4'-DDE 
4,4'-DDT 

Dieldrin 

Endosulfan I 

Copper 

Cyanide 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Pfutonium-238 

Plutonium-239/240 

Potassium-40 

Radium-226 

Thorium-228 

Soil Gas Confirmation Sampling 
April 1996 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 
Methoxychlor 

Toxaphene - - -

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Nitrate/Nitrite 

Explosives (USATHAMA,PETN) 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

Page46 
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Table A.1. Soil Gas Confirmation Det!£1~d Vglatil~..iJ!ganic Compounds (cont.) 

ANALYTE 

VOLA TILES (pg/Kgl 

Acetone 

1,2-Dichloroethene (total) 

2-Butanone 

Benzene 

Carbon Disulfide 

Chloroform 

Chloromethane 

Ethyl benzene 

Methylene Chloride 

Tetrachloroethane 

Toluene 

Trichloroethane 

Xylene (total) 

SGC 
A03 

'opoo86 

9 

SGC 
A03 

000087 

26 

~i 
.• I 

J 

SGC 
A22 

000093 

J 

~;i 

!'' 
! 
l 

__ ,!-=---=-=-- - --~-:-

J - Nunuirical value is an estimated quantity 
NA- Value not available 
D - Sample was diluted 
C - Estimated due to error in calibration 

pg/kg - micrograms per kilogram 

NC:.. ..... b~c:.kjr.,-v.'V!d Jo-(""'e._ 1-tc:o'L ro,..., F'l.\.rcad 
. -g- d~~.,.~ c.~c:l. h er~w Y'Pr"''v~ J~"-e 1 t:'f at~~l(,c'"t,bVI, 

bu..& ~be.".~ I \1\ST.-1.4.."'-" q,.,l J~.~.._l e. f. d er.,~'i i O'l· 

r ..... gram 
,, ,·· ··.n 0 

'·· .: 

Soil Gas Conf' tion Sampling 
Ap., .. 96 

"·-·· ..... 

SGC SGC 111 ) I 10"0 

Background . 
Construction 

Worker 
Guidelines 

NA 105000000 

NA 21500000 

NA 46500000 

NA 8900 

NA 1400000 

NA NA 

NA NA 

NA 480 

NA NA 

NA 10500000 

NA 1250000 

NA 41000 
I 
I 

NA 2150000000 

Samples 91, 92, 94, 95, and 96 
were not recorded. Therefore, 
no volatiles were detected . 

Appe · .... J~ 
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ANALYTE 

SEMIVOLATILES (pg/Kgl 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,ilperylene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzla.hlanthracene 

Dibenzofuran 

Diethyl phthalate 

Fluoranthene 

Fluorene 

lndeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrena 

ER Program 
Revision 0 

---------- ----

. SGC SGC 
A21 A22 

000088 000092 

23 J 

23 J 

28 J 

21 J 

25 J 

59 J 

42 J 

48 J 

D 

SGC 
A22 

000093 

19 J 

dS ------------ . - -i;/1--.-latile 0 lc C ds ( 

SGC 
A22 

000094 

51 J 

65 J 

62 J 

48 J 

69 J 

76 J 

140 J 

42 J 

96 J 

120 J 

SGC SGC I 

SOB SOB Background 
000097 000098 

19 NA I 

J NA 

J 39 NA I 

J 100 NA 
I· 

NA .i 

170 Jl NA 

65 J: NA 

160 J': NA i 

I I 

NA I 
i 

NA 
I I 

J, NA I 
I 

170 jl NA 
I 

NA 

NA 

36 NA 

NA 

20 NA 

350 NA I 

27 NA 
I 

J 62 J: I 

I 
I 
I 

I 

J 340 Jl 

J 240 J NA 

mples 91, 95, and 96 were 
not recorded. Therefore,: no 
semivolatiles ~ere detected. 

Soil Gas Confirmation Sampling 
April 1996 

I 

1 o·e 
Construction 

Worker 
Guidelines 

NA 

NA 

320000000 

4100 

' 410 

4100 

NA 

41000 

215000 

216000000 

NA 

410000 

106000000 

21500000 

410 

NA 

NA 

42500000 

NA 

4100 

NA 

NA 

NA 

650000000 

32000000 
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ANALYTE 

INORGANICS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron· 

Lead 

Uthlum 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenltim 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Jl Zinc 

:EP .Drogram 
!R(_ ...... ,,n 0 

-~ itable,A-4 •. SQU .Gas C.!mfJ!rrlatlon De!!_C_!!d TAL lnorganl,2!1 (c:_ont~)' &SY. 

rt: 

SGC 
A22 

000091 

6800 

0.80 

36.3 

0.05 

3.1 

217000 

7.1 

6.6 

8.6 

14600 

7.6 

18.0 

B 

B 

B 

B 

B 

I 13600 

t '. 347 

\I 
~ • 0.22 B 
' ' 
!IIi 12.6 

~ : 831 B '. \'. 

SGC 
A22 

000092 

13700 

0.48 

5.4 

102 

0.40 

6.1 

188000 

16.8 

11.0 

20.1 

27100 

10.4 

19.5 

33000 

788 

BJ 

B 

B 

1.7 B 

27.9 

1190 B 

SGC 
A22 

000093 

8520 

1.0 

64.2 

0.20 

3.8 

160000 

10:5 

6.0 

10.8 

16900 

6.5 

14.4 

24700 

402 

B 

B 

B 

B 

0.91 B 

16.4 

873 B 

SGC 
A22 

000094 

8970 

4.2 

65.0 

0.09 B 

0.98 B 

3.6 

124000 

13.8 

6.7 

17.8 

15900 

20.4 

13.0 

72600 

503 

B 

B 

0.08 B 

2.0 B 

12.0 

862 B 

SGC 
A22 

000096 

13100 

0.62 

5.6 

75.1 

0.90 

4190 

20.2 

13.0 

22.4 

32000 

17.6 

8.7 

2940 

600 

0.08 

2.4 

26.0 

820 

BJ 

J 

SGC 
A22 

000096 

16400 

1.1 

86.0 

0.48 

5.2 

J 1137000 

17.2 

9.6 

J 

B 

J 

BJ 

B 

B 

16.8 

29400 

8.6 

22.8 

6320 

653 

1.3 

22.6 

1610 

B 

B 

B 

B 

.r· 
l 
Background 
I 
I 
I 

19000 

NA 

8.6 

180 

1.3 

NA 

2.1 

·:· 310000 

.,, 

·'I 

II 

20 

19 

26 

NO 

:; 36000 
1: 
;i 
1: 

48 

26 

:, 40000 

1400 

I 

I' 
.! : 

NC 

27 

32 

• ' 1900 
':· NA 

I: 
., I 1700 

163 B 319 B 212 B 276 B 1760 J 667 B ij': 
' 460 

' : I 

240 

, 1.4 B 0.67 B 1. 7 B 1.2 B 1 ,2 . B ~ i 20 l •I I , 

! :1 6.7 25.7 16.9 21.1 34.8 23.7 . 25 

l ;L~~~ 1?!1-~ f?1.7 f?8.7 74.~ 63.7 ' 140 
ij LtWL1 '"""'~~~fS*'~~·.:.•···,.._ ·-•·T . ..,.,._-,iO't!!'..,..-:: t' !: ""- - • .-oW!! ' ---- . -~- --- - --- p -

Soil Gas Confi•"'<ltion Sampling 
Aj: ··J96 

·, 

I 

10 .. 
Construction 

Worker 
Guidelines 

NA 

426 

320 

75000 

0.7 

NA 

1050 

NA 

1050000 

NA 

NA 

21400 

NA 

NA 

NA 

NA 

135000 

320 

NA 

21600 

NA 

NA 

1 s5ooooo 
NA 

NA 

NA 

7600 

320000 
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ANALYTE 

GENERAL ANAL YTES 

%Solids 1%1 

Nitrate/Nitrite (MG-N/KGI 

ANALYTE 

GENERAL ANAL YTES 

%Solids 1%1 

Nitrate/Nitrite (MG-N/KGI 
-

ANALYTE 

GENERAL ANAL YTES 

%Solids (%1 

Nitrate/Nitrite (MG-N/KGI 

ANALYTE 

GENERAL ANAL YTES 

%Solids 1%1 

Nitrate/Nitrite IMG-N/KGI 

ER Program 
RAviAinn 0 

Table A.5. Soil Gas Confirmation Detected Nitrate-Nitrite (cont.) 

SGC SGC SGC SGC SGC SGC 
AOJ AOJ AOJ AOJ AOJ AOJ Background 

000073 000074 000075 000076 000071 000078 

I 
I 

94.0 88.5 85.3 86.8 85.8 89.4 NA 

2.3 1.8 3.5 2.2 0.64 2.9 26 
- ---- -- --- -------L--- _._ --~-

SGC SGC SGC SGC SGC SGC I 
A03 A03 A03 A03 A03 A03 Background 

000079 000080 000081 000082 000083 000084 

88.1 86.6 90.2 92.3 82.0 84.9 I NA 
' 

2.2 3.7 2.2 1.4 1.6 13.1 I 26 

SGC SGC SGC SGC SGC SGC ' 

A03 A03 A03 A21 A21 A21 Background 
000085 000086 000087 000088 000089 000090 ' 

I 

' 

88.8 86.0 87.9 79.9 83.2 78.5 NA 
I 

6.8 8.6 0.93 3.4 1.9 5.2 26 

w•z"·y~.J...~~~i::~~j!.i~~·-~·~,-:-lfcr~J:-:::,;u~.?;;,~-!.~.ftf! .. 
i SGC SGC SGC SGC SGC SGC 

!!Background 

f 
A22 A22 A22 A22 A22 A22 

000091 000092 000093 000094 000095 000096 .[I . 
I 

II ' -~, j I 90.3 83.3 89.3 85.7 80.0 84.7 

I 1 
NA 

1 2.0 2.8 4.4 3.1 3.3 4.0 26 
~...,..- -~!..:-.·".!...:::...!:........~~· --.::t..:-!.--£~ ... ::l;.:..;..-~· ~~r;_:~;..,_'\.t .. :.-..~··. !.:i~ ~-s . ..:.~-: -"-~:.-'h.'..:·: ::..r.!:A,·_-:·~ ... ~~:..: .. r:· ...... :!~·.·:. _:J 

Soil Gas Confirmation Sampling 
Aoril 1996 

.i' 

I 

I 
! 
I 
I 

I 
I 

I 
I 

: 
I 
' 

I 

i 
I 

I 

' 

' I 

' 

I 

10'8 

Construction 
· Worker 
Guidelines 

NA 

NA 
---

10'8 

Construction 
Worker 

Guidelines 

NA 

NA 

10'8 

Construction 
Worker 

Guidelines 

I 

NA 
I 

NA 

10'8 

Construction 
Worker 

! 

Guidelines 

NA 

NA 
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Table A.6. Soil Gas Confirmation Detected Radionuclides (co.) 

ANALYTE 
SGC 
A03 

000085 

SGC 
A03 

000086 

SGC 
A03 

000087 

RAOIONUCLIOES (pGi_/g) 

Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 

Plutonium-238 

Plutonium-239/240 

Potassium-40 

Radium-226 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

ER Program 
Revision 0 

0.333 

0.118 I 3.11 

0.00943 

8.21 15.9 

0.552 1.02 

1.18 0.773 

0.575 0.653 

0.890 0.455 

0.572 

0.0617 

0.966 I 0.596 

SGC 
A21 

000088 

1.30 

1.01 

0.860 

0.897 

SGC 
A21 

000089 

0.444 

0-0132 

17.5 

/ 

0.563 

0.284 

0.00901 

26.6 

1.03 I 1.14 

0.855 1.27 

1.16 

1.07 

0.767 

0.0591 

0.803 

Soil Gas Confirmation Sampling 
April 1996 

II 

SGC · 
A22! 

000091 

! 0.449 
1o.00434' 
I 

21.2 

I 1.31 

1.13 

1.50 

l 1.10 

' 1.19 
j 
I 0.0472 

1.22 

rf 
·' l 
Background 

~ 
•t· 

' j: 

li 
I 
I' 
I 
i 
I' 

~ 
":5ii7 

I 

NO 

No! 
I 

NO: 
I 

0.42 

NC: 

0.13 

0.18 

37 

2i 
1.5: 

1.91 

i 
1.41 

I 
1.11 

0.11 

1.2 

I 
I 

10"8 

Construction 
Worker 

Guidelines 

4.95 

0.175 

NA 

0.46 

0.1 

5.5 

5.5 

NA 

0.14 

0.85 

44 

50 

37.5 

3.35 

11 
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