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Notice of Public Review Period 

-----11-1--The-following·potential-release-site·(PRS)-packages-will-be-available-for·public:--• •---
review in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, 
Ohio beginning January 9, 1997. Public comment will be accepted on these 
packages from January 9, 1997, through February 13, 1997. 

Questions can be referred to Mound's Community Relations at (937) 865-4140 . 
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1 ·/ 



Release Block Q 

Potential Release· Site 

PRS 153 
--~ - - - - -- - - ·- ---





f ... 

•. ~;MOU~ND PLANT. 

R,elease Block Q 
-------

-' 

Potential Release Site 
/ 

PRS-153 / 
/ 

/ 
/ 

/ 

/ 
\ 





• 

• 

• 

PRS 153 

PRSIDSTORY: 

__ -~otentia! J~-~lease Sit~_(~RS) 153 j~ ~ sojl ~ O!l_the hil~s_ic!e_ west of !lie. Hydroly~i~ House (llli) _ _ _ _ _ _____ _ 
Building and bounded on the south by the roadway. This soil area, also known as Area 20,1 was 
contaminated by leaks of wastewater from the 3-inch underground pipeline that transversed the 
northern boundary of this soil area. 

Acidic aluminum chloride wastes from polonium production were processed in HH Building. 
The waste was treated to form a gelatinous sludge and a supernatant liquid. The sludge was 
stored for possible re-use. The supernatant liquid was transferred via the underground line to 
WD Building for additional waste treatment. HH to WD pipeline leaks of low level alpha 
wastewater were discovered and repaired in 1954 and 1958. This line was abandoned in place in 
1959? 

The HH to WD underground line was removed in 1994 along with soil in the immediate area of 
the waste line. Near the completion of the line removal, an expanded area of contamination was 
discovered on the north side of the pipeline. The removal of contaminated soil from this small 
area was limited, because utility relocations and retaining wall construction would be necessary 
for the removal of additional soil. The excavation was marked and backfilled with clean soil. 
Excavated soils were placed in low-level waste boxes for off-site disposal . 

CONTAMINATION: 

1) In the mid 1980's, the Radiological Site Survey's study 3 ofPRS 153 found: 

Contaminant Maximum Concentration 
Detected 

Plutonium-238 1.9 pCi/g 3 

(in surface soil) 

Cesium-137 1.0 pCi/g 3 

(in surface soil) 

Radium-226 0.9 pCi/g 3 

(in subsurface soil) 

Americium-241 less than 0.5 pCi/g 3 

(in soil) 

Thorium-232 4.0 pCi/g 3 

(in surface soil) 
NOTE: pC1 = p1cocunes, g = grams, ALARA = As low as reasonably achievable 

• 0.42 pCi/g is background value for cesium-137."f 11 

Guideline Criteria 

25 pCi/g 
(Mound ALARA in soil) 

0.46 pCi/g ref9 * 
(in soil) 

15 pCi/g rel. 8 

(in subsurface soil) 

4.95 pCi/g ref9 

(in soil) 

5 pCi/gref8 

(in surface soil) 
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2) In 1985, during installation of a sanitary sewer line routine surface soil sampling found: 

Contaminant Maximum Concentration Guideline Criteria 
Detected 

Cobalt-60 800 pCi/g refJ, 10 O.l pCi/g ref9 

~ 

(in surface_ sojl) _ __ _ __ _ _ (in soil) ____ 

Bismuth-207 70 pCi/g refJ, 10 0.175 pCi/g ref9 

(in surface soil) (in soil) 

Cesium-137 200 pCi/g ref3, 10 0.46 pCi/g ref9 

(in surface soil) (in soil) 

The above contamination was reported removed from PRS 153.refJ 

3) In 1992, the Soil Gas Survey 4 ofPRS 153 found: 

Contaminant Maximum Concentration Guideline Criteria 
Detected 

Toluene 213 ppb ref4 414,600 ppbref7 

(soil gas) (soil gas) 
.. 

ppb = parts per bdhon 

4) In 1994, the HH to WD underground line (transverses PRS 153) was removed. At the 
completion of this removal, a contaminated soil area was discovered. Some of this area was 
excavated, but the remediation was discontinued because of utility interference and the depth 
of excavation. The excavation was marked and backfilled. The soil screening analyses s of 
the excavated soil found: 

Contaminant Maximum Concentration Guideline Criteria 
Detected 

Thorium-232 678 pCi/g refS 15 pCi/gref8 

(in subsurface soil) 

Plutonium-238 7,694 pCi/g refS 25 pCi/g 
(Mound ALARA in soil) 

The Field Engineer stated that field screening was detecting radioactive contaminants in the 
excavation before backfilling occurred. 

5) Further assessment of the PRS 153 area was performed in 1995. This investigation, Other 
Soils Characterization, 6 divided up PRS 153 into 15 foot by 15 foot grids and analyzed soil 
samples for organics (by organic vapor analyzer and organic vapor meter), metals (by x-ray 
fluoroscope) and radionuclides (field analysis by FIDLER and lab analysis by the Mound 
Soil Screening Facility). Samples were collected every four feet until a depth of 12 feet or 
refusal was reached. However, the presence of utilities prevented sampling the extent of the 
contamination found during the HH to WD line removal (see #4 above). Sample results 
showed: 
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Contaminant Maximum Concentration Guideline Criteria 
Detected 

Thorium-232 less than 5 pCilg n:r6 15 pCilgn:rs 

(in soil) (in subsurface soil) 

Plutonium-238 38 pCilg n:r6 25 pCilg 
(in soil) (Mound ALARA in soil) 

• All metal detections were below the 10-6 Risk Based Guideline Criteria for soils. 
• Volatile organic compounds (VOCs) were detected in twenty-nine samples (no 

quantitative data is available). 

READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, December 1994. 
(pages 6-8) 

2) OU9, Site Scoping Report: Volume 7- Waste Management, February 1993. (pages 9-11) 
3) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. (pages 12-18) 
4) Report, Soil Gas Survey & Geophysical Investigations, Mound Plant, Main Hill and SMIPP 

Hill Areas Reconnaissance Sampling, February 1993. (pages 19-22) 
9) Risk Based Soil Guidelines, December 1995, Revision 0 . 

OTHER REFERENCES: 

5) 1994, HH to WD Underground Line Removal, Contaminated Soil Area Chase, Soil Screening 
Analysis. (pages 23-29.1) 

6) Other Soils Characterization Report, Draft, Mound Plant, January 1996. (pages 30-35) 
7) Comparison of Actual Soil Gas Values with Calculated Acceptable Soil Gas Values, March 

1996. (pages 36-38) 
8) Code of Federal Regulations, 40 CFR 192.12 and 40 CFR 192.41 
1 0) The Mound Site Survey Project for the Characterization of Radioactive Materials in Site 

Soils, May 16, 1988. (pages 42-44) 
11) Radionuclide Background Values for Comparison to Mound Plant Soils. (pages 39-41) 
12) Interview with Field Engineer (HH-WD UGL project), April4, 1996. 

PREPARED BY: 

Richard Bauer, Member ofEG&G Technical Staff 
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MOUND PLANT 
PRS 153 

RADIOACTIVE WASTEWATER SEWER PIPELINE BREAK 
AREA20 

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

RECOMMENDATION: 
Potential Release Site (PRS) 153 is a soil area on the hillside west of the 
Hydrolysis House (HH) Building and bounded on the south by a roadway. This 
soil area, also known as Area 20, was designated a PRS because of contamination 
by leaks of wastewater from the 3-inch underground pipeline that transversed the 
northern boundary of this soil area. During the removal of the underground 
pipeline and surrounding soils in 1994, a localized area of contamination in the 
northwest comer ofPRS 153 was discovered. The remediated soil had maximum 
concentrations of678 pCi/g Th-232 (5 pCi/g Th-232 guideline level) and 7,694 
pCi/g Pu-238 {25 pCi/g Pu-238 guideline level). 

Therefore, a RESPONSE ACTION is recommended for the remainder of the 
contamination. 

CONCURRENCE: 
DOEIMB: 

Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 

OEPA: 
Brian K. Nicke~ Project Manager 

(date) 

J.l/;lj'ib. 
I (date) 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from _ __.....[ +/-1.,_,.~/--l1~7 __ to _::<_.L..;/;;..._)~/;._,_,;_1-L-) __ 

~ No comments were received during the comment period. 

D Comment responses can be found on page ___ of this package . 
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REFERENCE MATERIAL 
PRS 153 
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ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9 

-~-----~----sire-s-cOPING-REPORT-: -- --- ------~ --------

VOLUME 12 - SITE SUMMARY REPORT 

MOUND PLANT 

MIAMISBURG, OHIO 

December 1994 

U.S. DEPARTMENT OF ENERGY 

OHIO FJELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

FINAL 
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Table A.l. Comprehensive Tabulation of Potential Relaaaa Sllea 

oi~~~lptlciri ~~ Hlsto;y ~nd Natur~ ~fWiiitl Hancnlng .•.•.. · ..... 
Hazardous Conditions and · 

Incidents··· 

• 
Environmimtai Data 

No. · I site Namli .. · I. lJc~iiiJ~ siait.is. f>~tenilai Hiizaid~us sti~ililiricei ·· Ref · · R~leiseL 
..... ··. 

1 
.. 1 .. Analytel• I ~ 

Meiila Rei .• · · · neCJW 
F·7 Grounds 

148 I HH Building Solidification Unit I F-7~cal 
149 HH Building Pilot Incinerator 

150 Room 1-IH-15 Beta 
Wastewater Sump !Tank 2361 

151 I Room tiH-6 Alpha Wastewater 
Sump !Tank 2371 

I 152 ~a B. eta Wastewater 
~1Tank241 

163 Area 20, Radioactive Waste 
Line Break 

F-7 Historical 

F-7 Inactive 

F-7 In service 

G-7 Grounds 

Polonium·210, cobalt-60, tritium 4, 18 

Cobalt-60, Polonlum-210 4 

Indicated by 
Soil Gas Survey 

~ 
Probable air 
releases In 

1951 

s 

No Data 

A No Data 

Beta ater from restroom~3 I Unknown I I I No Dat'a 
process area floor drains · tritium I ~ I 

Alpha wastewater from process area floor 3, 41 Unknown · 1 No Data 
drains. Possible contaminants Include with concrete 

polonlum-210, 
cobalt-60, and bismuth. 

Beta wastewater from process area sinks 
and floor drains 

3,4 

Sodium nitrate, Plutonium-238, Cesium-137,14, 5, 
Thorium, Cobalt-60 18 

Unknown 

Cobalt-60 s 

No Data 
! 
i 

I 6, I 1 i 

18 

I 
2, 14, 16 

"lli"lt' F-6 I Grounds I Thorium-230 18 Thorlum-230 I S 6 
G-6 

2 

155 I Old Sanitary Disposal ISDI F-6 Chromi 1um cyanide, Nickel No Data 
Plant IAKA Old Sanitary e, Nickel chloride, Black oxide, Copper 

Wastewater Treatment Plant! cyanide 

•Analyte List Codas 
111SGS, Soil G11 Survey 
cnss, Radiological Site Survey 

Polonium-21 0, Cobalt-60 3, 6 

SGSb I 12 
Tabla B.4 Locations 
1114, 1119, 1206, 

1207, 1230 

~ 
SGSb 

Table B.4 Locations 
1119 and 1120 

12 

Table 8.1 I 6 
IT able 111.8 In Ref. 61 

Tabla B.1 
RSSc Location S1092 
!Appendix E In Ref. 61 

6 
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1 • Soil Gas Survey • Freon 11, Freon 113, Trans-1,2-Dichloroathylena, Cis-1,2-Dichloroethylene. 1,1, 1-Trichloroathana, Perchloroethylene, Trichloroethylene. Toluene 
2 • Gamma Spectroscopy • Thorlum-228, -230, Cobalt-60, Ceslum-137. Radium-224, ·226, ·228, Americlum-241, Actinium-227, Bismuth-207, Bismuth-21Om, Potasslum-40 
3 • Target Analyta List 
4 • Target Compound List IVOCJ 
5 • Target Compound List ISVOCJ . 
6 • Target Compound List (Pesticides/Polychlorinated Biphenyl! 
7 • Dioxins/Furans 
8 • Extractable Petroleum Hydrocarbons IEPHJ/Total Petroleum Hydrocarbons ITPHI 
9 ·Lithium 
10 • Nitrate/Nitrite 
11 • Chloride 
12 • Explosives 
13 • Plutonlum-238 
14 • Plutonlum-238, Thorium-232 
15 • Cobalt-60, Cesium-137, Radium-226, Amarlclum-241 
16 • Tritium 1 

Reference List 

1. DOE 1986 "Phase 1: lnstelletion Assessment Mound IDRAFTJ. • 
2. DOE 1992a "Remediellnvestigatlon/Feasibillty Study, Operable Unit 9, Site-Wide Work Plan IFinaiJ. • 
3. DOE 1992c "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final!. • 
4. DOE 1993a "Site Scoplng Report: Vol. 7 • Waste Management IFINALJ. • 
5. EPA 1988a "Prelimlnery RevlewNisuel Site Inspection for RCRA Facility Assessment of Mound Plant• 
6. DOE 1993d "Operable Unit 9, Site Scplng Report: Vol. 3 • Redlologlcal Site Survey IFINALI. • 
7. DOE 1993c •operable Unit 3, Misc. Sites Limited Field Investigation Report.• 
8. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, IFINALJ. • 
9. Fentlman 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes. • 
10. DOE 1992f "Operable Unit 9, Site Scpolng Report: Vol. 9 ·Spills end Response Actions (FINALJ." 
11. Styron end 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 IFINALJ. • 
13. DOE 1993d "Operable Unit 9, Site Scoplng 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 1 976a, b "Potable Water Standards Project Mound Laboratory• and "Evaluation of the Burled Valley Aquifer Adjacent to. Mound Laboratory. • 
22. DOE 19921 "Closure Report, Building 34 ·Aviation Fuel Storage Tank." 
23. DOE 19921 "Closure Report, Building 51 • Waste Storage Tank. • 
24. DOE 1994 "Operable Unit 1, Remedlellnvestigatlon Report. • 
25. EG&G 1994 "Active Underground Storage Tank Pian.• 
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ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9 

SITE SCOPING REPORT: 

VOLUME 7- WASTE MANAGEMENT 

MOUND PLANT 

MIAMISBURG, OHIO 

February 1993 

DEPARTMENT OF ENERGY 

ALBUQUERQUE FIELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPLIED TECHNOLOGIES 

FINAL 
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elestr:eplatiAg ef tl=te "'etal fre"' a ais"'l:ttl:t el:tleritie aell:ttieAa +his J~Feeess is tieseriaed iA Sl:tB&eetieA 

··~ 2.1.2.2. 

--~~a.~ The acidic aluminum chloride waste from the decanning operation was sent to the hydrolysis building, 

_____ HH -~~i~ing, _f~r proc~ss~ng. ~~smuth _!:h~rid!~o_!_utions _from the_polonium_ e_roce_s_sin_q_o_pera_!!on a!s_C?__ __ -~

went to the HH Building for processing. The individual bismuth and aluminum chloride solutions were 

·--

adjusted to a pH of 12 by the addition of caustic, which produced a gelatinous sludge and a 

supernatant liQuid. The sludge was considered to be a high-risk waste, as it contained high levels of 

radioactivity, including alpha radiation at 0.02 Ci per L (Ci/L), beta radiation at 0.002 Ci/L, and gamma 

radiation at 1 00 mrem at 1 ft (lamberger 1991 ) • The aluminum sludge from this waste processing 

operation was separated by filtration and was solidified, drummed, temporarily stored in the old 

bunkers, and shipped off-plant for burial. In 1959, all polonium wastewater precipitation processes 

were moved toT Building (Meyer 1959b), and polonium operations ceased in the HH Building. 

Since the start-up of the polonium program at Mound, the bismuth sludge from the precipitation 

process was stored in the eventuality that a feasible bismuth recovery method could be developed. 

In January 1952, the accumulated sludge represented 30 tons of recoverable metal (McEwen 1952al. 

About 650 drums of sludge were stored at the Quonset hut and were not shipped off-plant as waste 

until April 1954 (Bradley 1954b). 

The supernatant liQuids were transferred from the HH Building through a 3-inch steel pipe to 30,000-

gallon influent holding tanks in the WD BuiltUng for processing as a low-level alpha wastewater (Bixel 

et al. 1975). Leaks are known to have occurred along this pipe in the 1950s, although the number 

of leaks is unknown. One leak was reported in December 1955 (Meyer 1956a). The pipe remains * 
oday, abandoned in place after its discontinuance in 1959 (Meyer 1959b). The contaminated soil 

along the pipeline from HH to WD buildings is now referred to as Area 20 (DOE 1992g). Tl:te veh:uMes 

of water aAd &lwdge geAerate_d by tl:le peleAiw~ pr:egraJR aAd presessed by tl:le \Of!;;) "'a&te tr:eatJReRt 

bsilities iA selesteti fA&Atl:t& iA 1982 aRe 1963 are sl=te·NA iA Ta~le II. H * Removed in 1994 ;.aet. 

Tl=te aetivity ef tl=te waste iA FAilliettries lmCi) fer aiJJI=ta aAs beta raeiatiE 

Tl=le A'leAtl=ll·t velume ef ·.vater sisel=laroes was eA tl:te erser ef eAe l:talf A'lillieA saileRs fr:er:n-WC-t&-ttle

Great Miami River. TreatmeAt JJreeesses fer peleAiUf'fHtf&-desefiee-if:HtetaiHA-See~imum 

permissible eeAeeAtratieA le·tels ef peleAitJm iA tl=te wastewater efflueAts (7 x 1 o-z pCi/mL} were ouiseEI 

by u.s. CepartFAeAt ef CeFAfAeree, NatieAal 8l:treal:t ef StaAaarss loolaAsbeek 69. lA 1966, AiC aeef*e9-

tl=lese staAsarss iAte tl=te USAiC MaRtial, ChaptefGS24r~MFatieA-Guides-H~CG&l--

designed so tbat the~:e '''1'8 AO r:e5trictioA& OA "'bat "'il& pour;ect dO"' 

ER Program, Mound Plant 
Revision 1 
M0Ur;(;S:!.!9SSF072.W2A 12/22192 

RifFS, OU 9, Site Scoping Report: Vol. 7 ·Waste Ma 
December 1992 Page 10 



IR 1975, tl:le lew le"ei••Ja&~ewa~er be~a liRe trefA tl:le SW B1.1ildiRg "'86 tewREI to lle leakiAg aRd "•as 

• i~iRQQReEI iRS re~la;eQ, The RIW a9eve 6F9WRd pip&liA8 89A&i&l8 af E1 EI9RtiRW91:t& 1 1.'~ iRGR 

pelyetl:lyleRe pipe eA;aaed iA a 3 iAcwl:l pipe et tl:le &aJAe cweA&tFWstieR (MRG 198aJ; IR 19&a, aR a9eve 

grouAd alpl:la •Atastawater pipe from tbe a Buildwg..tG..tt * Removed in l994 at"""ed of a 2=iAcwb 

pelyetl=tyleFie t:~ipe eRsasea ·.vitl:liR a 3JRsl:l pipe_of the &L_ __ _ _ ___ 

---11 ... ~ frhe 3=inch steel pipe from the HH Building to the WO Building has also been abandoned in place.("' 

Leaks along this pipe during the period of polonium processing created some soil contamination now 

known as Area 20 IDOE 1992g, 1991c). One leak was discovered December 23, 1954, and was 

cleaned up and repaired by December 28 (Meyer 1956a). Another leak was discovered and repaired 

during the summer of 1958. An area of 40 to 50 ttl appeared to be contaminated and was sodded 

• 

• 

to confine the activity (Meyer 1958c). The polonium production byproduct precipitation processes 

were moved from the HH Building to the T Building in 1959 (Meyer 1959a), lat which time the 3=inch * 
ine was abandoned in place. One report (Biles 1973) suggests that the line was abandoned in 1954. 

No record could be found that the line may have been replaced.! 

lA 1955, a leak was ai&GQ'J&rea iA the s iAGR vitrifieEt slay pipe treJA tl:le sewtl:l pan efT ElwilsiiRfJ te wg 

El~o~ileiAB· Tl:lis Pili!& was a9aAEieAeEi iA lillase, aREt a A&UJ li iAsl:l steel pipe was laiEt dire;tly sA tl:le 

concrete encasemeAt (Biles '973) lA 1970, a leak was dis;overed iA tl:te S·iR;I:t vit~;lay pipe 

troA:I tl:le Rertl:l pan efT BwildiRg te WC ElwildiAg, This pipe was alae abaRdoAed iR pla;e, aAd a Aew 

;) iAel:! steel pipe was laid direetly eA the seAerete eAsaseJReRt (Eiiles 19731. 

3 11 GENERAL A.LPioiA WA.&T&l.t.<ATI!R &QYRGES-

Tl:lere are &e"eral peteAtial sewrse& ef alpl:la wastevlater at MewREt, iAelwdiAB tl:le W, ~· sw, SM, aRQ. 

\I'JD ~l:lileliR@s, 8~:~ileliRg 38, aAel the elel al.,ha waste liAea The S'JJ aAel R httilsiAtJ& are adsresseEt as tl:le 

S1A't~ seJR~Iex. SiA=~ilarl•h t~e SM 6wi1EiiAg aA~ iuildiAg-36 Aew share tl:le saFRe s·tsteJA ter tl:le Etispesal 

af alpl:la wastewater aA~ will ~~ aEt~ressed as tl:te St!4!PP ;oFRplex 

Fleer eraiAs · iA these ~YildiAgs siseharoed- materials tetRa ai.,Ra wastewater treat~eAt systeFA. 

Materials commoA to tl:le bYildiAg's.-f.loer GtraiA& iAGiwde ..sg.apy sl:tewer wat&Fr-+R&Iil aRd ~IYtORiwJA 

eleeeRta~iRatieR water, eleaAsers- (BewmaRsl aAd aetergeRts, eils, lilaiRt, alc;ghgl, aAd acetone 

AppreMiFAatelv ~00 pei:IRS9 per year ef aeiels-fAitrie, sYifttrie, h\'eiHtehlerie, aA& R'/Sreflweri;) "'efe 

sissl:larsee iAt9 araiA& frgJR la9erat9P,' &iRkS (M~C 19S5bl Sgyr;es trom tl:la iAdividual buildings are 

SiS91:1SSee iA tRe tellewiRg &I •hsectinos 

ER Program, Mound Plant 
Revision 0 
MOUN091M9SSF072.WP3 7130192 

RI/FS, OU 9, Site Seeping Report: Vol. 7 • Waste M1 
July 1992 
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ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9, SITE SCOPING REPORT: 

VOLUME 3 - RADIOLOGICAL SITE SURVEY 

MOUND PLANT 

MIAMISBURG, OHIO 

June 1993 

DEPARTMENT OF ENERGY 

ALBUQUERQUE FIELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPLIED TECHNOLOGIES 

FINAL 
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• 
i& Alii h:aRgar 51r4111At clwe tlil raclilill=i'JI diGI\'u ~~ a•ar,;t lliiGatiGR af tA,raa 13 il Alilt a•ar.;tl\' kAiii"«Au 

The IBeatiBAI dapieted en Fllate 1 iAEiieata me IIR8Fal lesatieA&=anEI-display me EJiftereAt \'IFiatiaRS 

P' •blisbed ia vadous docuraaats Tbe raap of Hot Waae Burial S~e&, ra!llredwsed in Me &ita isaping 

Replilrt: 'Jolu~~ae 7 Wa5te MaRaga~e~(I:)Qii 1992gl depieted Area 13 te me far east ef B~:tildiAg 49. 

The &ita iwF¥w; li!rejast Aapan (Staygt.t at al. 19881 depisted Area 1-3-sliahtl't' farmer west and 

buildings in Me area iAciiaata me aet\Jal.locati~was even fant.er west aa at.e·.tm b'( the cSast.ecS square 

eA Plate 1. The Q~:~enaet hut was alae me'led ffefR me llavtan wAits te Me lower pan af Me plaAt 

"aile¥ aAd ia deac:ribed iA =a scnapaRioA reastor waite de&liiAta~~aiRatien swbsastian 9.3 ef mia repan. 

Twa swrfase aa~~a51lea were taken iA or Rear ttle f81110rt&d llilsatian af Area 13 during the Sill SwF'Il·e'l 

Flreje&t. These lasatians are SO&+O and S0671 (P-lata 1; Tabla 111,7), P-lwteniw~~a 238 !NoSS date&tacS at 

0.34 aAd &.74 pCiJth respeeti'lel•t (Table llla7h Ne theriwR:I waa deteeted abe'le 2 pGiJt in these 

aamplea. Area 13, like 'rea 10, is iA a poa~oA to r:eceiv• suriase water ruAof:f wa~~a areas u51eradiant 

eA the SMJPFI Hill, iAel~:~diAI Area 12, whieh eeAtaina pll:tteniwfR eBRtaminatieA (aubseetien 3.1.12). 

It is helie'led that the pll:tteRiHfR present in the saMples taken iR Area '13 fAa'( be tRa-result ef sl:friaea-

'A'atar FUAiilff aAd Rat the result of the paloAiWAaeCOAta~~aiaatad ucoed plased iA the area No aAalvaes 

fgr 811RA11 apestro&Giiiiii•J are MliiWR fer Area 1 a. 
* Removed in 1994 

.__. 3.9. AREA 20 

• 

Area 20 is located on the southern slope of the Main Hill, just west of the HH Building (Plate 1 1. In 

the 1950s, an underground radioactive waste line in this area is reported to have ruptured, releasing 

polonium-21 0 and cobalt-60 to the soils in the area. At least two separate incidents are known (DOE 

1992c). The aerial survey conducted in 1976 indicated gamma exposure levels of 4.5 to 7.5 pR/hr 

in Area 20 (EG&G 1978). During construction activities in 1985, radioactively contaminated soils from 

Area 20 were reportedly excavated and moved to Area 22.1The old wasteline remains in place today.l * 

Table 111.8 presents the results of the Site Survey Project sampling in Area 20. The sampling locations 

are shown in Plate 1. No plutonium-238 or thorium results were given for the cora locations sampled. 

Cesium-137 was detected at 1 pCi/g in the surface sample collected from core location 0070 (C0070 

on Table 111.8). Radium-226 was the only other radionuclide detected in the samples collected from 

the other core locations. 

The samples from the surface locations in Area 20 were analyzed for plutonium-238 and thorium. The 

maximum concentrations detected were 1.9 and 4.02 pCi/g for plutonium-238 and thorium, 

respectively. Both of these concentrations were detected in samples collected from surface location 

0406 (S0406, Table 111.8). 
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Table 111.8. Mound Site Survey Project· Area 20 I 
ii::Dm 

I 2 .. :lD 

Thoriumb I I ~: =l' Plate 1 Coordinates MRCID Depth Plutonlum-238 Cobalt-60 Ceslum-137 Radlum-226 Amerlclum-241 
0 0 location• South West No. Mo-Yr Qnch) (pCifg) (pCi/g) (pCI/g) (pCi/g) (pQ/g) (pCi/g) :;,IC 

:s ... iii 
1!3 gi 
;;: s:: C0069 3320 NR LDL LDL ~ 0 2235 10804 09·85 0 NR LDL 0.5 c 10805 09·85 18 NR NR LDL LDL 0.4 LDL &. 10806 09·85 36 NR NR LDL LDL 0.4 LDL t:! ., 

10807 09·85 54 NR NR LDL LDL 0.6 LDL ~ ii" 
.... ~ 10808 09-85 72 NR NR LDL LDL 10.4 LDL 

10809 09·85 90 NR NR LDL LDL 10.8 LDL 
10910 09·85 108 NR NR LDL LDL 0.6 LDL 
10911 09·85 126 NR NR LDL LDL 0.6 LDL 
10812 09-85 144 NR NR LDL LDL :o.5 LDL 

I 
0 I 
c C0070 2240 3300 10792 09·85 0 NR NR LDL 1.0 10.7 LDL 
~ 10794 09·85 36 NR NR LDL LDL 10.2 LDL 
g! 10796 09·85 72 NR NR LDL LDL 0.9 LDL .. 10798 09·85 108 NR NR LDL LDL 10.5 LDL 
(I) 10799 09·85 126 NR NR LDL LDL i0.7 LDL n 

10800 09·85 144 NR NR LDL LDL LDL 0 ,0.6 ., 
10801 09·85 162 NR NR LDL LDL 10.5 LDL :;· 

occ 10802 09-85 180 NR NR LDL LDL 0.2 LDL .. :lD 
n .. .. ., 

C0071 2245 3280 10781 09·85 0 NR NR LDL LDL 10.5 LDL 3 0 
CT~ 10782 09·85 18 NR NR LDL LDL LDL .. . 10.2 :.< 10783 09-85 36 NR NR LDL LDL 10.2 LDL co2. 10786 09·85 90 NR NR LDL LDL 0.5 LDL co· 
1\)W 10787 09·85 108 NR NR LDL LDL 10.2 LDL I 10788 09-85 126 NR NR LDL LDL 10.6 LDL :lD 

l 10789 09-85 144 NR NR LDL LDL 0.2 LDL 
~ 10790 . 09·85 t62 NR NR LDL LDL 10.6 LDL .. 10789 09·85 180 NR NR LDL LDL 0.9 LDL 
(I) 

I c 
< C0072 2250 3260 10675 09·85 18 NR NR LDL LDL ,0.4 LDL 

10676 09-85 36 NR NR LDL LDL :o.5 LDL 
10677 09·85 54 NR NR LDL NR 10.6 LDL 
10678 09·85 72 NR NR LDL LDL 10.4 LDL 
10679 09·85 90 NR NR LDL LDL .0.3 LDL 
10680 09·85 108 NR NR LDL LDL 0.4 LDL 
10681 09·85 126 NR NR LDL LDL ;o.5 LDL 
10682 09·85 144 NR NR LDL LDL 10.6 LDL 
10683 09-85 162 NR NR LDL LDL 10.2 LDL 

C0073 2260 3240 10770 09·85 0 NR NR LDL LDL 
I 
0.5 LDL 

10772 09-85 36 NR NR LDL LDL 0.2 LDL 
10775 NR LDL LDL 

I 

LDL 09-85 90 NR ,0.7 
10777 09-85 126 NR NR LDL LDL 0.6 LDL 
10778 09·85 144 NR NR LDL LDL p.6 LDL 

"'0 10779 09·85 162 NR NR LDL LDL 0.2 LDL 
Q) I 

<0 I 
(]) 
_.. 
01 
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• 
Plate 1 

location• 

C0074 

50406 

50407 

50408 

S0409 

50410 

Coordinates 

Sou1h West 

2270 3210 

2200 

2210 

2235 

2255 

2260 

3225 

3160 

3255 

3235 

3200 

MRCID 
No. 

10762 
10763 
10764 
10765 
10766 
10767 
10768 
10769 

2873 

2872 

2913 

2914 

5867 

Depth 

Mo-Yr Onch) 

09-85 0 
09-es 18 
09-es 38 
09-85 54 
09-85 72 
09-85 90 
09·85 108 
09-85 126 

10-83 0 

lo-83 0 

10-83 0 

1().83 0 

07-84 0 

• • 
Table 111.8. (page 2 of 21 

I 
Plutonium-238 Thoriumb Cobalt.OO Ceslum·137 Radium-228 Americlum-241 

I 

{pCI/g) {pCI/g) {pCifg) {pCI/g) ~/9) {pCifg) 

NR NR LDL LDL I o.so LDL 
NR NR LDL LDL 0.40 lDl 
NR NR LDL LDL 0.!50 LDL 
NR NR LDL LDL 0.50 LOL 
NR NR LDL LDL 0.!50 lDL 
NR NR LDL LDL 0.60 LDL 
NR NR LOL LDL 10.60 lDL 
NR NR LDL LDL .0.70 LDL 

I 

1.90 4.02 

0.13 b 

NR b 

1.46 b 

0.48 b 

0Map locations are given using a ·c· to designate core locations and an ·s· to designate surface locations. 

bA "b"lndicates that the total thorium concentration was less than the background level of 2.0 pCifg, using FIDLER screening. Therefore, radiochemical ahalysls was not performed. 

FIDLER · field Instrument for the detection of low-energy radiation I 
LDL . The measured concentration was below the lower detection llniit, estimated to be 0.5 pCI/g for cobalt-60, ceslum-137, and amerlclum·241; and 1 pO/g for radlum-226. 

MAC ID · Monsanto Research Corporation Identification • 1\ 

NA . No result given 

pCI/g • plcocurles per gram 

pCifmL • plcocurles per milliliter 



• 

• 

The presentation of the Site Survey Project data for Area 20 made in this report does not agree with 

the presentation of data in the original Site Survey Report. The differences lie mainly in the reporting 

of the cesium-137 and cobalt-60 results. In the original report, cesium concentrations less or equal 

to the LOL; of0;5 pCi/g were reported as between 0~1-and 1.0 pCi/g~-cobalt concentrations less than 

the LDL of 0.5 pCi/g were reponed as between 0.01 and 0.1 pCi/g (Table 111.8). 

The depth to bedrock in Area 20 is approximately 324 inches (27 ft) (Mound Plant drawing 

#FSE16472) (DOE 1992f). The maximum depth of the Site Survey Project boreholes was 180 inches, 

or 15 ft. Because boring logs are not available, it is not known if bedrock was reached during 

sampling. 

The original Site Survey Project noted that more recent construction data for Area 20 indicated the 

presence of significant contamination (Gamer 1985), as follows: 

800 pCi/g of cobalt-60, 

200 pCi/g of cesium-137, 

400 pCi/g of bismuth-210m, and 

70 pCi/g of bismuth-207 • 

This contamination was discovered during routine health physics screening of soil being excavated for 

sewer work in Area 20. It was reportedly removed to Area 22 during the sewer work. Area 22 is 
( 

described in the companion General Use Areas section of this report. Other than cobalt-60, the origin 

of these isotopes in Area 20 is not known for certain. Cesium-137 was probably associated with the 

processing of reactor wastes, as described in section 9 of this report. However, no connection 

between the HH Building and the reactor waste decontamination experiments was discovered during 

the research for this report. 

Bismuth-21Om and bismuth-207 were undoubtedly associated with the bismuth processing conducted 

to produce polonium-210, but up to that time were not recognized. Bismuth-210m is a long-lived 

metastable isotope with a half-life of nearly 3 million years. In addition to gamma radiation, it decays 

through alpha emission to thallium-206, which in tum decays over a very short half-life (4.3 minutes) 

to stable lead-206. Thallium-206 is generally known as a descendent in the uranium-238 decay chain. 

The origin of bismuth-207 is more speculative. It is, however, known to be produced by alpha particle 

bombardment of bismuth-209 to produce astatine-211, which decays over a very short half-life (7.2 

hours) by alpha particle emission to bismuth-207. Bismuth-207 decays over a 30-year half-life by 

electron capture to lead-207 metastable (lead-207m). Lead-207m decays to stable lead-207 by 
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• 
gamma radiation over a 0.8-second half-life. It is entirely conceivable, but speculative, that some of 

the bismuth-209 destined for neutron bombardment actually absorbed an alpha panicle during 

irradiation in the nuclear reactor. Alpha particles could have been present from polonium-210, for 

instance. Based on their identification in Area 20, both bismuth-21Om and bismuth-207 should be 

___________ considere_d pote_ntial ~~ntaminarlt_~_kl_area~_affe~d_b_y_cobalt-_60. ________ ----- -------------- ---

• 

• 

LOCATIONS WITH ELEVATED COBALT-60 

0 is a radionuclide produced as a by-product of polonium production. 

, bismuth metal was the prime target, but it was jacketed in an aluminu 

o brittle. The irradiation of trace quantities of nickel in the alumi cans produced 

cobalt-60. Details the process are described in the Site Seeping Repo • Volume 7 - Waste 

Management (DOE 1992g 

Only one isolated occurrence of co 

taken at surface location S0175, locate on the western ed 

e Site Survey Project. The sample 

of the Main Hill, contained 82 pCi/g of 

source of the potential contamination at su S0115 is not currently known. Cobalt-60 

may be present at other locations at with processing of polonium wastes, 

panicularly the handling of the de nning solutions. The deca ing solutions were handled in HH 

Building and moved to the o explosives bunker for storage befor shipment offsite for disposal 

(DOE 1992g). The old e osives bunker, also known as the radium shack, · now known as Area 21 

and is described companion radium/actinium section of this repon. 

be associated with cobalt-60, as noted above. These two is 

formerly r ognized as contaminants from the processing of polonium-21 0, but their occurr ce within 

suggests that they may be associated with cobalt-60. 

· muth-207 are typically analyzed by gamma spectroscopy and can be identified by that method . 

ER Program, Mound Plant 
Revision 3 
MOUh09\M9SSD12.WP3 11128193 

OU 9, Site Scoping Report, Vol. 3-Rad Site Survey 
June 1993 Page 18 



-
ENVIRONMENTAL RESTORATION PROGRAM 

• 
-- --- --~- SO H:.~GA-5-SlJR-VEY-AN B-G EO PHYSI eA-L:--1 NVESTI GATIONs----

MAIN HILL AND SM/PP HILL. AREAS 

• 

• 

RECONNAISSANCE SAMPLING 

MOUND PLANT 

MIAMISBURG, OHIO 

February 1993 

DEPARTMENT OF ENERGY 

ALBUQUERQUE OFACE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

Page 19 



• 
i I 

-
~
i
 

•• • 

... • z ., 
·- , i .:z 

g-: -: _,., ..!.s 
.. i: 
-oJ
 

/ 

I 
;-

-....... 

i 
v P

age 20 

' N 



• 
SAMPLEID 'FREON 11 

• 
TABLEII.4. SUMMARY OF POSITIVE DETECTIONS-MAIN 1-llll 

Jb 

FREON 113 TRAN-12DCE I CIS-12DCE 111TCA 

9 315 

56 

• 
PCE TCE TOLUENE 

1 
357 5" 

9 263 3" 
13 

12 8 
9 

3 

~ Hiiit' -· ... w ---- I ·- .. ---· I I I I I t I I -·- ::;::1 b -t •jM Mfts uAO"-- 801 13 .. 

MND-01-1206-0005 
MND-01-1207-0005 
MN0-01- l227-0005 
MND-01-1228-0005 
MND-01-1230-0005 
MND-01-1230-1005 
MND-01-1231-
MND-01-~0005 
MN~233-0002 

-01-1233-1002 

Notes: 

240 
287 

Only s~mple locations having poslllve deteclons we shown. 

10 
4n 
707 

10 

48 
4 

29 
29 

•: Associated lrlp, ~mblent, equipment or field blank conlaned specified compound. 
B: Indicates blank sample. 
w: Indicates water sample. 
••: Freon 113 & TCE 00-Scale 

Page21 
Aoconml$sance a. mpllng Report 

Febr~ary 1993 

37 

33 

9 

34 
13 

11 • 
3" 
3" 
6" 
16 .. 

4 84 
23 s 
474 6 
479 --
130 48 
117 43 
1921 3 
1737 --
45 192 
11 6 

21 
23142 

I 
SoiO.aSuMty 

I Alllge2-22 



• 

• 

• 

TABLE 11.15 UNOUANTIFIED SOIL VAPOR DETECllONS 

DETECTED COMPOUND OR TYPE 
Freon 113 
Freon 113 

MND- 081-0005 Fuel P06 ..... .........__ 
-01-1098-0004 FueiPattem 

MND-01--1110-0005 Fuel Pattern 

~-*----~M~N~D~-~0~1_-~11~1~9_-~00~0~5----+-------~F~u~e~IP~att~em~------~ 
MND-01-1124-0005 Fuel Pattern 
MND-01-1196-0005 Fuel Pattern 

ND-01-1201-0007 Vinyl Chloride, Methane 
-01-1203-0002 Fuel Pattern 

MND-0 1206-0005 
MND-01- 07-0005 
MND-01-122 0005 
MND-01-2023- OS 
MND-01-2027-000 
MND-01-2034-0005 
MND-01-2040-0005 
MND-01-2135-0005 

MND-01-2138-0005 
MND-01-2139-000 
MND-01-2142- 5 
MND-01-214 1005 
MND-01- -0005 
MND-0 2147-3002 
MND 1-2151-3002 
M -01-2216-0005 

ND-01-2220-3002 
MND-01-4160-0015 
MND-01-5225-0005 

Diesel F 
Fuel P. em 

Diese uel Pattern 
eakon FlO 

Fuel Pattern 
Peaks on FlO 
Peaks on FlO 

Peak@7 HECD 

Fuel Pattern 
Diesel Pattern 

uel Pattern 
Fu Pattern 
Fuel em 
FueiPatt 
Fuel Pattern 
Fuel Pattern 
Fuel Pattern 
Fuel Pattern 

Diesel Fuel Pattern 

During the investigation, the laboratory chemist noted 35 samples which showed the presence of other 

volatile organic constituents which were not quantified in analysis. Most of these occurrences were 

hydrocarbon compounds associated with petroleum distillates. Table 11.15 summarizes the locations 

and types of contaminants observed but unquantified during the sample analysis program . 

ER Program, Main & SM/PP HiDs Reconnaissance Sam,... -

February 199: 
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,~No. 1 
08/02/94 

• TEST RESULTS - SODIUM IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

400 SECOND COUNT 
PREPARED BY BETTY PETERS -EXT. 4408 

-- --- KORE ---- --- ------- ·- --- -- -- - ---------
- - --sAiiPf.i -- DATE DATE SAHP 88 KEV 17 KEV rso-

HO. COLLECTED SCREENED SAMPLER TYPE WIHOOW WIHOOW TOPES GRID LOCATION WELL 

- --

94063309 08/01/94 08/02/94 5416 COHT 12.8 143 H WD-HH BOX 3412 SAMPLE #1 A 
Jll-2 

94063298 08/01/94 08/02/94 5416 COHT 5.0 41 H WD-HH BOX 3412 SAMPLE #2 A 
Jll-2 

94063302 08/01/94 08/02/94 5416 COHT 678.3 4725 y WD-HH BOX 3412 SAMPLE #3 A 
Jll-2 

94063312 08/01/94 08/02/94 5416 COHT 109.7 2064 y WD-HH BOX 3412 SAMPLE #4 A 
Jll-2 

63314 08/01/94 08/02/94 5416 COHT 0.9 23 H WD-HH BOX 3453 SAMPLE #1 A 
Jll-2 

.311 08/01/94 08/02/94 5416 COHT 6.5 0 H WD-HH BOX 3453 SAMPLE 12 B 
Jll-2 

94063300 08/01/94 08/02/94 5416 COHT 160.9 0 y WD-HH BOX 3453 SAMPLE #3 A 
Jll-2 

94063307 08/01/94 08/02/94 5416 COHT 6.5 68 H WD-HH BOX 3453 SAMPLE #4 A 
Jll-2 

94063299 08/01/94 08/02/94 5416 COHT 15.0 24 y WD-HH BOX_3461 SAMPLE #2 B 
Jll-2 

94063304 08/01/94 08/02/94 5416 COHT 2.5 5 H WD-HH BOX 3461 SAMPLE #3 c 
Jll-2 

94063303 08/01/94 08/02/94 5416 COHT 201.9 869 y WD-HH BOX 3461 SAMPLE #4 B 
Jll-2 

It) 

N 
94063295 08/01/94 08/02/94 5416 COHT 7.1 57 H WD-HH BOX 3461 SAMPLE 17 A Q) 

Jll-2 
C) 
(U 

c.. 

94063317 08/01/94 08/02/94 5416 COHT 374.1 3174 y IID-HH BOX 3480 SAMPLE #1 B 
Jll-2 

.318 08/01/94 08/02/94 5416 COHT 9.9 68 H WD-HH BOX 3480 SAMPLE #2 C 
Jll-2 

94063315 08/01/94 08/02/94 5416 COHT 3.2 34 N WD-HH BOX 3480 SAMPLE #3 C 
Jll-2 



No. 
8/02/94 

• 
2 

TEST RESULTS • SODIUM IODIDE SOIL SCREEN 
( HD-80030, OP. 1355 ) 

400 SECOND COUNT 
PREPARED BY BETTY PETERS ·EXT. 4408 

MORE ---- ------- --- --- ---------- ---SAMPLE: DATE DATE SAHP -SBKEv ~KEV -~~---- ---------------

NO. COLLECTED SCREENED SAMPLER TYPE WINOOW WINDOW TOPES GRID LOCATION WELL 

94063305 0Si01/94 08/02/94 5416 CO liT 75.8 981 u WD·HH BOX 3480 SAHPLE #4 c 
Jll·2 

94063301 08/01/94 08/02/94 5416 CONT 672.4 7694 y IYD·HH BOX 3489 SAMPLE #1 c+ 
J11·2 

94063296 08/01/94 08/02/94 5416 CONT 1.2 8 u WD-HH BOX 3489 SAMPLE #2 B 
J11·2 

94063297 08/01/94 08/02/94 5416 CONT 0.8 17 u viD·HH BOX 3489 SAHPLE #3 c 
Jll·2 

)3308 08/01/94 08/02/94 5416 CONT 28.3 468 N ~~HH BOX 3489 SAHPLE #4 c 
J11·2 

.06 08/01/94 08/02/94 5416 CO!IT 158.8 1076 y WD-HH BOX 3565 SAHPLE 11 B 
Jll·2 

··5. 94063316 08/01/94 08/02/94 5416 CONT 3.4 15 N WD-HH BOX 3565 SAHPLE #2 B 
Jll·2 

94063310 08/01/94 . 08/02/94 5416 COl IT 14.8 57 N viD-HH BOX 3565 SAHPLE #3 B 
Jll·2 

94063313 08/01/94 08/02/94 5416 CONT 12.6 70 N WD-HH BOX 3565 SAHPLE #4 c 
Jl1·2 

• 
Page 26 



.· Uo. 
7/13/94 

• 
1 

TEST RESULTS - SODIUM IODIDE SOIL SCREEN 
( HD-80030, OP. 1355 ) 

400 SECOND COOHT 
PREPARED BY BETTY PETERS -EXT. 4408 

KORE 
SAMPLE DATE DATE SAHP SS KEV 17 KEV ISO- _______ _ 

___ _ no.--COLLEC'l'ED -SGREEHED----SAMPLER--- - TYPE ·-wfl~ - WI~--T~P£5- --G!UfH.OCATIOH - \,lELL 

94062il4 07/11/94 07/13/94 COli! e.o 50 H ~~HH BOX 3330 J11-9 ~1 .!. 

AREi. 3 

94062717 07/~1/94 07/13/94 CO liT 10.3 101 N ~~HE BOX 3330 J11-9 #2 A 
}.P.E.l. 3 : 

94062683 07 i11/94 07/13/94 CO liT 56.7 694 y \iD-!lli BOX 3330 J!l-9 #3 B 
ARE 2 · 

9~062725 07/11/94 07/13/94 . 7.3 75 N ~~HE BOX 3330 Jl1-9 ~4 l 
..... 

J..P.E.l. 2 

62691 07/11/94 07/13/94 COI/I 0.5 438 y w~HH BOX 3389 Jll-9 ~1 A 
J..P.E.l. 2 

9.90 07/11/94 07/13/94 CO liT 2~.). ~ 52 .! v:D-H!i BOX 3389 Jll-9 ;2 B 
~.P.E 2 

94062694 07/11/94 07/13/94 CO liT 24.3 143 II ~n-HH BOX 3389 J11-9 #3 c 
J..R£.1. 2 

94062686 07/11/94 07/13/94 CO liT 9.3 59 II vJ>-HH BOX 3389 Jll-9 #4 c 
}.P.E~. 2 

94062724 07/11/94 07/13/94 CO liT 183.9 2794 . y klrHH BOX 3434 Jll-9 il ' . 
AP.E.l. 2 

94062697 07/11/94 07/13/94 COl IT 29.4 184 y viTrHH BOX 3434 Jll-9 #2 ~-
ARE.~ 2 

94062719 07/11/94 07/13/94 CO! IT 80.4 417 II w1rHH BOX 3434 J11-9 i3 c 
ARE.~ 3 

94062721 07/11/94 07/13/94 CONT 13.2 55 I{ w1rHH BOX 3434 Jll-9 #4 B 
AREA 2 

,...._ 
N 
Q) 
C) 

-94062700 07/ll/94 07/13/94 CO liT 33.2 62. II ~lrHH BOX 3442 Jll-9 11 c cu 
Q. 

~.RE 2 

.94062692 07/ll/94 07/13/94 CO !IT 24.4 1484 y riD-HH BOX 3442 Jll-9 i2 I r • 

• AP.EJ.. 2 

94062704 . . ffl/ll/94 07/13/94 6.4 27 II viD-HH BOX 3442 Jll-9 #3 c 
AREJ.. 3 



. ~e No. 
)7/13/94 

• 
2 

TEST RESULTS - SODIUM IODIDE SOIL SCREOl 
( HD-80030, OP. 1355 ) 

400 SECOND COUNT 
PR£P}]£D BY BETTY PETERS -EXT. 4408 

MORE ________________ _ 
--SAMPLE--- -DATE- --DATE---- ------sAHP-88 KEV-1TKEV--IS(F- -------

HO. COLLECTED SCREOCED SAHPLER TYPE WIHOOW WIHIX>iJ TOPES GRID LOCATION vlELL 

94062696 07/11/94 07/13/94 CO liT 7.9 37 N ~~-HH BOX 3442 J11-9 i4 B 
J..REA 2 

94062695 07/11/94 07/13/94 CONT 21.3 0 H ~1rHH BOX 3446 J11-9 i1 c 
AREA 2 

94062701 07/11/94 07/13/94 CO liT 15.9 66 N h~HH BOX 3446 J11-9 #2 c 
J._~EA 2 

94062698 07/11/94 07/13/94 11.5 107 y w]-HH BOX 3446 J11-9 #3 A 
AP.EA 2 

J62707 07/11/94 07/13/94 CO !IT 7.7 16 H ~]-HH BOX 3446 J11-9 i4 c 
J..P.E 3 

.20 07/11/94 07/13/94 COllT 83.3 635 li w~HH BOX 3447 Jll-9 i1 ' ·" 
AREA 3 

''94062688 07/11/94 07/13/94 111.8 457 y i-ID-HH BOX 3447 Jll-9 i2 B 
J..REJ.. 2 

94062709 07/11/94 07/13/94 CONT 13.0 132 ll k1rHH BOX 3447 J11-9 #3 J.. 
l.REA 3 

94062706 07/11/94 07/13/94 CONT 14.7 63 ll ~ID-HH BOX 3447 J11-9 #4 A 
AREA 3 

94062699 07/11/94 07/13/94 CONT 25.6 91 y WD-HH BOX 3449 J11-9 #1 B 
AREA 2 

94062710 07/11/94 07/13/94 CONT 6.9 91 H ~ID-HH BOX 3449 J11-9 i2 A 
AREA 3 

co 

94062693 07/11/94 07/13/94 CONT 21.5 201 
N 

y WD-HH BOX 3449 Jll-9 13 B Q) 
C) 

AREA 2 ra 
a. 

94062734 07/11/94 07/13/94 CONT 11.3 111 II 1-ID-HH BOX 3449 Jll-9 14 A 
J..REA 2 .18. 07/11/94 07/13/94 CONT 13.0 68 ll WD-HH BOX 3467 J11-9 #1 c 
AP.EA 3 

94062733 07/11/94 07/13/94 CONT 31.8 20 N WD-HH BOX 3467 Jll-9 #2 B 
AREA 2 



_,.: ho. 
;7 /13/94 

• 
3 

TEST RESULTS - SODIUM IODIDE SOIL SCREEN 
( HD-80030, OP. 1355 ) 

400 SECOND COUNT 
PREPARED BY BETTY PE"TEBS -EXT. 4408 

KORE . 
---SAMPLE----DATE---DATE------ ----sAKP- 88-K~-17-KEV-·Iso---------:___-. ---------.-----

NO. COLLECTED SCREENED SAMPLER TYPE WINDOW WIHOOii '!'OPES GRID LOCATION WELL 

9~062689 07/11/9~ 07/13/94 COI1T 20.6 0 N I·:D-HE B:J~: 3467 Jll-9 D c 
AP.£.!. 2 

9~062732 07/11/94 07/13/94 COl IT 60.6 1346 N rJ>-HH BOX-3467 Jll-9 :4 c 
.l.P.£.!. 2 

94062685 07/11/94 07/13/94 CO !IT 23 .. 1 167 I' ·' ;.J>-h:. ~:: 3~73 Jll-~ ~: 

)J.E.l. : 

94062716 07/11/94 07/13/94 29.2 0 N ~1Hili &JX 3~73 Jll-~ =2 ~ 

.!J.D. 3 

62715 07/11/94 07/13/94 CO !IT 28.2 0 1 ~'!HE BOX 3473 JE -9 #3 B 
}.P.E 3 

··27 07/11/94 07/13/94 CO !IT 13.6 32 I{ ~1rHH BOX 3473 Jll-9 i4 c 
J..P.H 2 

i94062687 07/11/94 07/13/94 52.2 544 y ~1rHH BOX-3483 Jll-9 i1 \ 
t>. 

AREA 2 

94062705 07/11/94 07/13/94 8.0 2039 .Y WD-HH BOX 3483 Jll-9 12 B 
AP.£.1. 3 

94062729 07/11/94 07/13/94 CO!lT 138.8 1973 y rJ>-HH BOX 3483 Jll-9 #3 c . 
.l.P.L!. 2 

94062723 07/11/94 07/13/94 CO liT 31.6 0 :H w1rHE BOX 3483 J11-9 i4 B 
J..P.D. 2 

94062711 07/11/94 07/13/94 CONT 15.5 79 H w1rHH BOX 3503 J11-9 il B 
.!..REA 3 

m 
94062712 07/11/94 07/13/94 CO liT 7.2 27 N w1rHH BOX 3503 Jll-9 i2 c N 

Q) 

J..P.B 3 
C) 
cu a.. 

94062713 07/11/94 07/13/94 CONT 37.1 954 I( WD-HH BOX 3503 Jll-9 i3 c 
ARD. 3 

.08 07/11/94 07/13/94 CONT 7.1 65 N ~~-HH BOX 3503 J11-9 #4 B 
ARH. 3 

94062684 07/11/94 07/13/94 CONT 16.1 112 y WD-HH BOX 3517 J11-9 #1 A 
AR£A 2 



. no. 
7.'13/94 

• 
4 

TEST RESULTS - SODIUM IODIDE SOIL SCREEN 
( HD-80030, OP. 1355 ) 

400 SECOND COUNT 
PREPARED BY BETTY PETEPS -EXT. 4408 

HOP.£ 
__ S}.HPJ.E-~ -D.~TE ---DATE-~-~-- ------SAHP--88-KEV--1-7-Kri·--~-~---------- -.----------

NO. COLLECTED SCREENED . SAMPLER TYPE WINOOW WINOOY: 'IOPES GRID LOCATIOII 11ELL 

~·~:)62728 (·7 /ll/94 07/13/94 CONT 30.5 0 N r~HE BOX 3517 J11-9 i2 -
.!.!~£.!. 2 

9~062703 Oi/11/94 07/13/94 CONT 28.9 0 y ~u-HH BOX 3517 J11-9 #3 B 
.l.P.£}. 3 

:.:062726 (•7:'lli94 07/13/94 24.5 176 N ~~EH BOX 3517 J11-9 =~ I 
~ .-. 

J..P.£.!. 2 

~·~•)62730 07111/94 07/13/94 40.0 105 H ~~-HH BOX 3558 J11-9 #! ?, 
~.P.E.l. 2 

.,62731 (;7 :lli94 07/13/94 26.0 ~) I' .I ~;)-£:5 !J.)X 3558 Jll-9 ::: :l 

?.P.E 2 

.02 ~'7 /11/94 07/13/94 35.7 319 y ~~HE BOX 3558 J11-9 f3 .. 

f.P.L!. 2 

:~4062722 07/11/94 07/13/94 16.9 40 N ku-HB BOX 3558 Jll-9 # ~ c 
HEJ.. 2 

• 
Page 29.1 



• DRAFT 

• 

·-.-OTHE-R SO-IL-S-- -- -
CHARACTERIZATION 
REPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

JANUARY 1996 

U.S. DEPARTMENT OF ENERGY 
OHIO FIELD OFFICE 

DECONTAMINATION AND DECOMMISSIONING PROGRAM 
• EG&G MOUND APPLIED TECHNOLOGIES 

Page 30 



• 

• 

• 

5.0 Results 

Data exceeding the action levels are tabulated below. These ~les identify samples from 
areas of potential contamination. Graphic representations of the Other Soils areas and 
Hot Spots with a data overlay have been included to facilitate interpretation, and aid in 
the computation of soil cleanup volumes. 

______ Where Mound Rad_Lab method detection limits exceed specified action-levels, a-symbol -- -- -- -
indicating the undetennined nature of the data (''Uj accompanies the spreadsheet entry. 

Table 5.2 shows the action levels used in the Other Soils Field Program to identify 
potentially contaminated soil. 

Table 5.2 Field Action Levels 

Field Instruments Action Level 
FIDLER 

Channell (Pu) 1000 cpm Above Background 
Channel2 (Th) 5000 cpm Above Background 

OVA 1 Meter Unit Above Background 
OVM 1 Meter Unit Above Background 
PXRF 

Arsenic 102.07 mg/Kg 
Barium 1489mg/Kg 

Cadmium NA 
Chromium (High) NA 
Chromium (Low) 164.43 mg/Kg 

Lead 172 mg/Kg 
Mercury NA 

Selenium NA 
Silver 2559 mg!Kg 

Mound Rad Lab 
Plutonium 238 25 pCi/g 

Thorium 232 5 pCi/g 
Radium 226 5 pCi/g 
Cesium 137 15 pCi/g •_ 

Americium 241 20 pCi/g 

*NRC Limit 

The action level for Cesium 137 was reduced for this report from the D&D action level 
of 80 pCilg to the NRC action level of 15 pCilg. The basis for adjusting this limit can be 
found in a communication with the Nuclear Regulatory Commission (NRC) which 
discusses decommissioning criteria and maximum acceptable isotope concentrations in 
soil. A copy of the communique may be found in Appendix H. 

Area5 

Thirteen samples in Area 5 triggered field screening action levels: 

ER Program. Mound Plant 
90% Draft (Rev. 0) 

N:IDcf D'O-SOJ/SIR£POR111071PROJE.CT 

Other Soils Characterization Report 
January 1996 
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5.0 Results 

• 

. ·six samples in Area 12 triggered field screening action levels: 

• Twelve s es exceeded limits for hazardous compound 
• Sixty samples e ed limits for radionuclides 
-. -Foursariiples exhibite vated levels ofb dialogical and hazardous 

compounds 

Organic vapors from soil s s peaked at 3 
concentrations of chro · and lead were detected by 
R.a226 were fo n excess of D&D limits in soil samples ected from the site. 

I.UlJ~•uCentrations detected were 301,212, and 30 pCilg respec 

Area 20 

Thirty-three samples in Area 20 triggered field screening action levels: 

• Twenty-nine samples exceeded limits for hazardous compounds 
• Four samples exceeded limits for radionuclides 

Organic vapors from soil samples peaked at over 500 meter units on the OVA. Elevated 
concentrations ofPu238 \vere found at up to 38 pCilg in soil samples collected from the 
site. 

Table 5.9 shows Area 20 field results exceeding action levels. Figure 5.8 graphically 
represents Area 20 field sampling results . 

ER Program, J'vfound Plant 
90% Draft (Rev. 0) 

Other Soils Characteri=ation Report 
January 1996 

S."'.D&: DlO-SO!LSJIE.J'OR 71 Tf..\71PROJ£CT Page 32 
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5.0 Results 

• Table 5.9 Area 20 Field Sampling Results 

2002-5001 <1000 <5000 <1 <1 38 <5 NA NA NA 

2003-5001 <1000 <5000 <1 <1 28 <5 NA NA NA 

2005-SOO& <1000 <5000 40 35 <23" <5 NA NA NA 

~12 <1000 <5000 30 35 -- - <25 <S .NA - NA -- NA - -------

-40 - -. 2008-5012- <1000- <5000 -45 . 
2007-5001 NA NA 20 <1 

2009-50CM <1000 <5000 NA <1 25 <5 NA NA NA 

2010.5008 <1000 <5000 501 <1 <25 <5 NA NA NA 

2014-S001 NA NA . - 1". ... <1 :-:.·;:--
-·:;~<{;:··· 

:~·~·.';. . ·-:·-

>i.&A-~,;. 
-•-.--

2018-5004 <1000 <5000 NA <1 30 .. _ .. ,,. . 
NA. NA 

2Q20.600I <1000 <5000 eo 115 • .. -:-:< .:...::~ .. :- . 
·- ·.- ... -~·-. .- .. _ .. 

2020.5012 <1000 <5000 35 45 

2021-5001 NA NA 2 4.2 

2028-5012 <1000 <5000 <1 1 <25 <5 NA NA NA 

2035-5001 NA NA 5 . 2 - . 

~5012 <1000 <5000 20 40 <25 <5 ~: NA NA NA 

2040-6008 <1000 <5000 40 70 -· <25 .<5 : _',; NA NA NA 
2041).5012 <1000 <5000 30 40 <25 <5 NA NA NA 

2042-5001 NA NA 20 20 
2047-50CM <1000 <5000 40 35 <25 <5 NA NA NA 

2047-5008 <1000 <5000. 44 40 <25 <5 NA NA NA 
2048-5004 <1000 <5000 10 <1 <25 

.. 
<5.c .NA NA NA 

2048-5008 <1000 <5000 15 25 <25 <5· NA NA NA 
2050-5001 NA NA 10 <1 <25 <5 NA NA NA 
2050-5012 <1000 <5000 20 10 <25 <5 NA NA NA 
2055-5008 <1000 <5000 30 35 <25 <5 NA NA NA 

2056-5008 <1000 <5000 eo 55 <25 ~~.-<5 . -NA~ NA NA 
2o56-5012 <1000 <5000 10 15 <25 .. _ .. <Sc.:- NA- NA NA 
2Q5a.S001. NA NA. 1 .. -. .. <1 

--~~-- .:i.· ·c·.~•:..:..~::._ 

<1000 <5000 40 1.2 
<1000 <5000 40 38 <25 <5 NA NA NA 
<1000 <5000 10 <1 <25 <5 NA NA NA 

2001-50 <1 

2002-5001 NA NA NA NA NA NA NA NA NA 
2003-5001 NA NA tiA NA NA NA NA NA NA 

2005-5008 43.825 215.31' <44.5 <347 ~.7 .:<10 <'<377- -~ 18.884 45.74111 

~12 <34 1111.33 <44.5 <347 <80.7 <10 <37.: 15.425 73.0481 

2008-5012 <34 ---191.127 <44.5 <347 <80.7 25.2318 .:;~7.: <14 81.7885 

2007-5001 NA NA NA NA NA NA NA NA NA 

2009-50CM 40.156 218.43 <44.5 <347 <80.7 14.307 <.7 <14 42.2927 

2010.5008 <34 201.83 <44.5 <347 ~.7 <10 <37 <14 <29 

2014-5001 40.404 159.83 <44.5 <347 ~.7 <10 <37 <14 88.644 

2018-5004 60.147 211.85 <44.5 <347 ~.7 <10 <37 <14 58.3428 

20»5008 <34 147.837 <44.5 <347 <80.7 <10 <37 <14 88.2435 

2020.5012 <34 209.701 <44.5 <347 <60.7 <10 <37 15.4598 29.5182 

2021-5001 NA NA NA NA NA NA NA NA NA 
2028-5012 73.569 245.23 <44.5 <347 <80.7 <10 <37 <14 68.8978 

2035-5001 NA NA 
.. 

NA NA NA 
.. NA.,.. . . NA--. NA NA 

2035-5012 NA NA NA NA NA NA NA. NA NA 
2040-5001 57.311 252.51 <44.5 4:347 <80.7 13.328 . <37 <14 58.2958 
2040.5012 <34 230.51 <44.5 <347 <80.7 19.348 <37 <14 50.1529 

2042-5001 NA NA NA NA NA NA NA NA NA 
2047-5004 <34 151.18 <44.5 <347 <80.7 24.018 <37 <14 57.3498 

2047-5008 <34 240.55 <44.5 <347 <80.7 . 24.82 : <37'': . <14. 57.112111 

2048-5004 48.3411 157.05 <44.5 <347 <80.7 <10 <37 <14 . <211 
204-8-5008 <34 243 <44.5 452.55 <80.7. 23.481. ·. <37 <14 48.2025 

NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA 

51.2178 179.854 <44.5 <347 <80.7 <10 <37 29.824 56.1021 

39.251 . 226.01 <44.5 <347 <80.7 ·<1r 
<34. . 203.8 <44.5 478.94 <80.7 <1( 

- "AA'"' NA- . NA .. ·: )4A'_~·::_- . ~'::.NA_~.:::··:· -NA 
2058-5012 NA NA NA NA NA NA 
2063-5008 40.731 198.25 <44.5 <347 <80.7 <1C 
2063-5012 69.455 257.1 <44.5 <347 <60.7 <1C Page 34 



6.0 Analysis and Conclusions 

• 
- --- ----- -··--·-

------6~3~2Additfonal Sampling 

• 

Areas 5. 20. 23 

The Bicron method was employed by the Mound Radiological Laboratory until June 
1995. Samples submitted before June received analyses for Pu238 and Th232 only. 
Samples submitted in June and later received analyses for a number of additional 
radionuclides bv means of a eamma scan. . -
Areas 5. 20;23were sampled prior to June -1995. The primary nuclides of interest at 
these locations are Pu238, Co 60, Cs 137, and Ra226. Resampling these locations using 
the gamma scan would help to define soil concentrations of these radionuclides. 

Utilities 

The potential presence of underground utilities thwarted sampling efforts in a number of 
areas. Most afflicted were areas 20 and 23, in which 40 to 50% of the projected sampling 
locations were excluded. Additional field sampling is recommended for these areas to 
further characterize the excluded locations. It may not be possible, however, to sample 
these areas until other means of utilities-detection are adopted. 

The gamma s ethod presently used by the Mound Radiolo i aboratory provides 
soil concentration · ation for a range of radioisotopes ever, detection limits for 
Pu238 may exceed D&D ac evels unless scan f 1s extended. 

6.3.4 Excavation 

ER Program. Mound Plant 
90% Draft (Re~.·. 01 

,\':11>4: lliO-SOI !.S!/IE.POR r. TE.\7' .!'ROJE.C'i 

Other SoiJs Characteri:arion Report 
January /996 Page 35 



• COMPARISON OF ACTUAL SOIL GAS 
VALUES~THCALCULATED 

________ - AC-CEP'rABLE-SOlL-GAS-VALUEs-- ---- --------

• 

• 
3/5/96 
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• SCREENING POTENTIAL RELEASE SITES BASED ON SOIL GAS 
READINGS 

Soil gas readings can be utilized in the PRS screening process to identify potential release sites that may p~nt ~po~ntiaL _ __ -. 
soil contamination problem fo_r: V91atile organics. The soil gas-survey thatwas conductechfMound as pan of the 

- - "Reconnaissance Sampling Report-soil Gas Survey and Geophysical Investigations, Mound Plant Main Hill and SMIPP 
Hill" investigated 8 volatile compounds. The concentrations of these compounds in the in the vapor phase within the pore 
spaces of the soil can be correlated to the actual soil contaminant concentrations by utilizing a method developed by ICF 
Kaiser Engineers. This technique has been used with US EPA Region IX approval at a large Superfund site contaminated 
with many of the same chemicals found at relatively low levels in soils at the Mound Plant 

• 

• 

The soil concentration can be estimated from the soil gas values by the following equation: 

Ct = (CWJ>b)*[[ Pb • Kd I H)+ [pw I H)+ [pt -pw]) 

where 

Cg concentration of volatile chemical concentrations as soil vapor in ng/ml 
Pb Bulk density of the soil in g/ml 
Kd soil/water partition coefficient in ml/g 
H Dimensionless Heruy's Law Constant 
pw water filled porosity 
pt total porosity 
Ct target soil concentration in nglg or ug/kg (ppb) 

The technique that Mound Plant will use for screening a PRS, is to compare the soil gas values obtained at a PRS with soil 
gas concentrations that are known to be below any regulatory or health based level of concern. The risk based guideline 
values for the Mound Plant (DOE, December 1995) soils are based upon 10-6 risk levels or a hazard index of I. These 
values correspond to direct soil exposure to persons who's activities place them at the highest risk, in particular inhalation 
and ingestion by a Mound Plant construction worker. 

Another potential exposure path must be considered, however. The potential for some of the organic contaminants to leach 
into ground water must be considered in developing protective soil screening levels. A "Mound Plant Soil Screening Level" 
paper explains the calculation of soil screening levels. For all of the chemicals that the soil gas survey identified, the 
calculated soil screening level soil concentrations are below the standard guideline values, therefore they are more 
conservative and are appropriate to be used as the basis for the soil gas calculations. 

By re-arranging the equation, and using either the soil guideline values or the soil screening levels as the target soil 
concentration, a soil gas concentration can be calculated; this calculated soil gas concentration can be compared to the 
actual observed soil gas values: 

Cg = (Pb*Ct)I[[Pb*Kd/H] + [pw/H] + [pt-pw]] 

The values of the soil specific and chemical parameters for this equation are summarized as follows: 

Pb 1.6 Bulk density of the soil in g/ml 
pw 0.1 5 water filled porosity 
pt 0.43 total porosity 
foe 0.02 fraction organic material in soil (used in developing the SSL values) 

315196 
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• 

IF THE SOIL GAS READING IS BELOW THE VALUES IN THE CALCULATED SOIL GAS READING 
COLUMN (SHADED), THEN THERE IS NO THREAT TO GROUNDWATER FROM THIS PRS. 

The soil screening level values are calculated using the Soil Screening Methodology. The Potential Release Site is assumed 
to be more than 100 meters from a potential drinking water source with an aquifer thickness of IS meters and a source size 
of 10 meters. The hydraulic gradient is assumed to be 0.01 which is conservative for most of the Mound Plant PRSs. In 
special instances where the PRS lies less than 100 meters from a potential drinking water source. or the hydraulic gradient 
is much less than 0.01, new SSL values and new acceptable soil gas values will be calculated for that particular PRS . 

3/S/96 
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Radionuclide Background Values 
for 

Comparison to Mound Plant Soils 

• 

• 
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P.Q BOX 3000 MIAMISBURG. Qt-:!0 45343· 3000 • TEL (513} 865-4020 

July 27, 1995 

· - 1\lrs: Deora A~ Wlilte 
U.S. Department of Energy 
Miamisburg Area Office 
P.O. Box66 
Miamisburg, Ohio 45343 

Dear Ms. White: 

We are pleased to transmit the following tables which propose background concentrations 
for chemicals in soils. Mostly, these values were calculated from data collected in the 
OU9 Soils Investigation from locations designated for background samples. Please refer 
to Section 5, Appendix J, and Appendix Kofthe OU9 Background Soil Chemistry 
.Report for a description of the calculations and the process used to develop these 
numbers. 

In our review, Dan Carfagno, Alec Bray, and I determined that the thorium-230 value 
reported in the OU9 Background Soil Chemistry Report (3.0 pCilg) did not seem 
scientifically correct. Its background value should be similar to the background value for 
its parent radionuclides uranium-238 and uranium-234. In the following tables, we have 
proposed the value 1.9 pCilg for thorium-230. We computed this value from data 
collected in the OU9 Regional Soils Investigation. 

If you have any questions regarding how the tables were prepared, or if you have further 
needs, please call me. 

Sincerely, 

c_r~ fUrl_:_ 
J1mRigano 

cc: 
Art Kleinrath (DOE/NtB) 
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Radionuclide Background Values for 
Comparison to Mound Plant Soils· 

Maximum 
Value· (pCI/g) 

.. Background• 
Value (pCIIg) 

. ~· . . . 
Americium-241 Not detected in any sample Not detected in any sample 
Bismuth-207 -Not detected in any sample Not detected in any sample 

· Bismuth-21 0 . Not detected in any sam~!llotfl~ct~~Y-~!!!!P!e 
C C~sJYID:£~7== ::: . = :=:- [i _ _ · · 0.42 
. Cobalt-SO . 1.01 Note 1 

Plutonium-238 0.25 0.13 
Plutonium-239/240 0.32. 0.18 
Potassium-40 37.9 37 
Radium-226 2.95 2 
Strontium-90 21.9 .• 0.72 
Thorium-228 2.13 1.5 
Thorium-230- 2.44 . 1.9 
Thorium-232 1.69 1.4 
Tritium 8.28 1.6 
Uranium-234 1.16 .1.1 
Uranium-235/236 0.12 0.11 
Uranium-238 1.29 1.2 

•.. -

. Note 1: The background value could no~ be computed due to the large number of non-detects 
· ··· · · · · in the sample set. 

• Upper 95% Sample Tolerance Umit 
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MLM-3517 
UC-702 

The Mound SHe Survey Project for the 
. Characterization of Radioactive Materials 
in Site Soils 

Robert l. Stought, Don A. Edling, and 
Douglas G. Draper 

Issued: May 1 6, 1988 

MOUND 
Miamisburg, Ohio 45342 

operated by 

MONSANTO RESEARCH CORPORATION 
a subsidiary of Monsanto Company 

for the 

U.S. DEPARTMENT OF ENERGY 
Contract No. DE-AC04-76DP00053 
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Table 2.1 (continued) 

Area Isotopes Description 

-----------------~----

----~----- ----- ----- ---- --flangecfaffo:.-ffintervaiS and were abandoned in September 1974 

20 

• 21 

22 

• 

210po 

Residuals 

60co 

137cs 

207Bi 

210mBi 

(higher level) and April 1976 (low level) because of leakage and 

were replaced by other systems. The lines were removed as part of 

the ongoing D&D effort. Additional contaminated soil will have to 

be removed in some locations as part of the D&D project. 

1969 - Radioactive waste line broke. (Po-210 contamination has 

decayed out.) Source of Cs-137 is not currently known. 

- More recent construction engineering data indicate soil 

samples in one location of: Cs-137 up to 200 pCi/g; Co-60 

up to 800 pCi/g; Bi-210m up to 400 pCi/g; and Bi-207 up to 

70 pCi/g. 

Presence of cesium has not been explained. This site is specu

lated to be the site of a bunker used to store radioactive 

material thought to have originated in SW-Building. However, 

Cs-137 was not a known constituent of these materials from SW. 

1985 - Transfer of contaminated soil from Area 20 and other areas 

to this location created this new area. 

Identified by construction engineering survey support, but 

included in the site survey because of the consistency with the 

overall site survey program objectives. 

New data - No area number designated as yet-- Block 33, Figure 4.12. More 
recent construction engineering data (Pu-238 core samples) indicate Pu-238 
contamination in the range of 7 nC.i/g at a depth of 6 to 8 ft in one 
location. 

New data - No area number designated as yet-- Block 19, Figure 4.12. More 
recent construction engineering data (Pu-238 soil sampling during digging 
operations) indicate levels of Pu-238 in the range of 32 and 23 nCi/g at 
one location . 
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AREA Nos. 5, 15 & 20 

SUSPECTED ISOTOPES: 

VERIFIED ISOTOPES: 

i 
Cobalt-be, 
Ces!um-137, 
Actlnlum-227 

Cobblt-bS, 
Ces11 um-137, 
Act/lnlum-227 

' 
AREA 5 - Co - b9 <blue> 

I 
1 core sample 199 - 999[ pCI/g 

I 
AREA 15 - Ac - 227 

' I 
There has not been any core or; so I I samp I I ng 
In this area. Radon monltorl~g Indicates 
substantial Ac - 227 beneath t/he concrete 
floors In this area. 

I 

AREA 29 - Co - b9 1 ¢s -137 
I 

surface sample 199 - 999 pCI/g /<green and blue> 

I 

....., 




