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PRS 237 

• PRS IDSTORY: 

• 

• 

Potential Release Site (PRS) 23 7 became a PRS due to the elevated detections of cesium-13 7 and 
cobalt-60 found during the Site Survey Project.2 PRS237 is located approximately 100 feet 
northwest of I Building. 

I Building was the location of explosive research, testing and manufacturing in the late 1950s and 
early 1960s.4 No additional contamination generating processes or activities are known to have 
occurred in this area. 

CONTAMINATION: 

1) In 1983 through 1984, the Radiological Site Survey 2 investigated Mound soils for 
radionuclides. As part of this investigation, one surface samples was taken at PRS 23 7 and 
analyzed for plutonium-238, thorium-232, cobalt-60, cesium-137, radium-226, and 
americium-241. Results in excess of guideline criteria are shown in the table below. No 
records can be found indicating if a clean-up of PRS 23 7 ever took place. 2 

Contaminant Maximum Concentration Guideline Criteria 
Detected 

Cesium-137 10 pCi/grer1,2 0.46 pCi/g ref3 

(in surface soil) (in soil) 

Cobalt-60 82 pCi/grerl,2 0.1 pCi/g rer 3 

(in surface soil) (in soil) 
NOTES: 
I) The half-life of cobalt-60 is 5.25 years. Hence, two half-lives have past since the Radiological Site Survey. 

Therefore, if the cobalt-60 was not cleaned up, a cobalt-60 concentration of82 pCi/g in 1984 would be 20 pCi/g 
in 1995. Additionally, the 20 pCi/g cobalt-60 concentration averaged over a 150 foot radius (half-acre rule) 
equates to 3 pCi/g ( 1995 Other Soils Characterization 5 sampling results were used to average the cobalt-60 
readings). 

2) The background concentration at the Mound for cesium-137 is 0.43 pCi/g.6 

3) pCi = picocuries, g = grams. 

2) In 1995, the Other Soils Characterizations project sampled the area surrounding PRS 23 7 at 
six locations approximately 5 to 15 feet from PRS 237 (PRS 237 was not sampled due to the 
presence of underground utilities). Soil samples were analyzed for organics (by organic 
vapor analyzer and/or organic vapor meter), metals (by X-ray fluoroscope) and radionuclides 
(field detection by FIDLER and lab analysis by Mound soil screening). Sample depth was 
from 0 to 7 feet unless refusal was encountered prior to 7 feet.' Sample results were: 
• No radioactive contamination was detected. 
• No organics were detected above background levels. 
• No metal contamination was detected above the lO..(j Risk Based Guideline Values . 
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READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, December 1994. (pages 5-7) 
2) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. (pages 8-11) 
3) Risk Based Guideline Values, Mound Plant, Final, (Revision 3), December 1995. 

- ---(pages-1-2-15)------ -------------- _ ___ _ _ ______ _ 
4) OU9~ Site Scoping Report: Volume 7- Waste Management, February 1993. (pages 16-18) 

OTHER REFERENCES: 

5) Draft, Other Soils Characterization Report, January 1996, with Volume II - Appendices. 
(pages 19-27) 

6) Letter, Radionuclide Background Values for Comparison to Mound Plant Soils. 
(pages 28-29) 

7) Sampling and Analysis Plan for the Other Soils Area, Final, (Rev 1 ), June 1994. 
(pages 30-31) 

PREPARED BY: 

John W. Nichols, Member ofEG&G Technical Staff 
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MOUND PLANT 
PRS 237 

Soil Contamina~on B Area North of I Building 

RECOMMENDATION:·· 

Potential Rele1lse Site (PRS) 23 7 became a PRS due to the elevated detections of cesium-13 7 
and cobalt-60 found during the Site Survey Project. Cesium-137 was found at 10 pCI/g and 
Cobalt-60 at 82 pCi/g as compared to the Guideline Value of0.46 pC/g and 0.1pCi/g 
respectively. Subsequent sampling in 1995 detected no radioactive contamination in the 
surrounding area. PRS 237 is located approximately 100 feet northwest of I Building at the 
edge of the road. 

I Building was the location of explosive research, testing and manufacturing in the late 1950s 
and early 1960s. No additional contamination generating processes or activities are known to 
have occurred in this area. 

The Core Team originally recommended Further Assessment for PRS 237. Subsequently, the 
cost offurther 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 237. 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 237. 

CONCURRENCE: 
/ 

DOEIMEMP: •<"'-lc.-/f :-? 
·(date) 

USEPA: rfz~lt:t7 
(date) 

OEPA: 

Timothy J. Fisc er, emedial Project Manager 

~~/'L 74i'i 1 
Brian K. Nickel, Project Manager (date) 

SUMMARY OF COMMENTS AND RESPONSES: 
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231 I T Building, Corridor 8 Alpha 

Wastewater Sump (Tank 2331 

232 I T Building, Corridor 7 Alpha 
Wastewater Sump (Tank 2341 

233 I Room T-63 Alpha Wastewater 
Sump (Tank 2351 

234 

235 

236 I 

~37_1_. 

_ 58 Diesel Fuel 
Storage Tank (Tank 2221 

Area of Possible Elevated 
Thorium Activity 

Site Survey ProJect 
Potential Hot Spot 

l aio 

Site Survey ProJect 
Potential Hot Spot 
location S0175 

-..:rD I - -.,ill §dl JJJ ' I S:Jbi 
Potential Hot Spot 
location S1092 

239 I Site Survey Project 
Potential Hot Spot 
location S0208 

240 I Site Survey ProJect 
PntAntlal Hot Spot 
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F-7 Historical I Alpha wastewater from process area floor 
Filled with drains 
concrete 

1982 

F-7 Historical I Alpha wastewater from process area floor 
Filled with drains 
concrete 

1982 

F-7 Alpha wastewater from process area floor 
Historical I drains 
Filled with 
concrete 

1982 

E·6 Historical Diesel fuel 

E-8 Grounds Thorium 

F-6 Grounds Plutonlum-238 

E-5 Grounds Cobalt-60, Ceslum-137 
E·6 

&.1 I %:ss::gg I I IIOI:Uiil 

F-5 I Grounds I Plutonlum-238 

G-6 I Grounds I Thorium 

I 

I 

I 

3, 4 I Unknown - filled 
with concrete 

3, 4 I Unknown - filled 
with concrete 

3, 4 I Unknown - filled 
with concrete 
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6 
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Tank Removed 

Possible fugitive 
dust 

Isolated activity 
from unknown 

sources 

k& 

6 • 
6 • 

s 4,6 

I I 

I I 

I I 
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No Data 

No Data 

No Data 

No Data 

14, 15 
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• 13 
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SGSb 
Table 8.3 locations 

2021, 2148, and 2149 

Table 8.1 

Table 8.9 
(Appendix E in Ref. 61 

Table 8.9 
(Appendix E In Ref. 61 

labte B.9 
(Appendix E in Ref. 61 

Table 8.9 
(Appendix E in Ref. 61 

Table 8.9 
(Appendix E In Ref. 61 
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1 - Soil Gas Survey - Freon 11, Freon 113, Trens-1,2-Dichloroethylene, Cls-1,2-Dichloroethylene, 1,1,1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene i 
2- Gamma Spectroscopy- Thorlum-228, -230, Cobalt-60, Ceslum-137, Radlum-224, -226,-228, Amerlclum-241, Actlnlum-227, Blsmuth-207, Bismuth-210m, Potassluril-40 
3 - Target Analyte Ust · 
4 - Target Compound Ust (VOC) 
5 - Target Compound Ust (SVOC) 
6- Target Compound Ust (Pesticides/Polychlorinated Biphenyl) 

. 7 - DloxlnsiFurans 
8 - Extractable Petroleum Hydrocarbons (EPH)!Total Petroleum Hydrocarbons (TPH) 
9-Uthlum 
1 0 - Nitrate/Nitrite 
11 - Chloride 
12 - Explosives 
13 - Plutonlum-238 
14- Plutonlum-238, Thorlum-232 
15- Cobalt-60, Ceslum-137, Radlum-226, Amerlclum-241 
16- Tritium 

Reference List 

1. DOE 1986 "Phase I Installation Assessment Mound (DRAFT)." 
2. DOE 1992a ".Remedlallnvestlgatlon/Feaslblllty 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 "SHe Scoplng Report Volume 7 ·Waste Management (Final)." 
5. EPA 1988a "Preliminary RevlewMsual Site Inspection for RCRA Facility Assessment of Mound Planl" 
6. DOE 1993d "Operable Unit 9, SHe Scoplng Report Volume 3- Radiological Site Survey (Final)." 
7. DOE 1993c "Operable UnH 3, Miscellaneous Sites Umlted Field lnvestlga6on Report.• 
8. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Area!', OU6, (Final)." 
9. Fen6man 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes." 
10. DOE 1992f "Operable UnH 9, SHe Scoplng Report Volume 11 - Spills and Response Actions (Final)." 
11. Styron and Meyer 1981 "Potable Water Standards Project: Final Report. • 
12. DOE 1993b "Reconnaissance Sampling Report· Soli Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SMIPP Hill (Final)." 
13. DOE 1993d "Operable Unit 9, SHe Scoplng Report Volume 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 Ca.nal 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 "Remedlallnvestlgatlon/Feaslblllty 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 1976 a, b "Potable Water Standards Project Mound Laboratory" and "Evaluation ofthe Burled 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 1994 "Active Underground Storage Tank Plan." 
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Area 21 , a historic storage area used formerly used for storage of high-risk wastes from 
the SW Building (cesium-137 and radium-226). 

Area 21 was not known at the beginning of the project. but was identified during the initial gamma 

surveys. Area 15 a historic radium-226/actinium-227 process area entombed in concrete inside the 

____ ~ ~W~~uOdlng~~S_!1_01~~-fiJP_Ied_cil,lri.ng.#l!tjoy•g~o.n. _It is known _to_give. off LCi.of.radon.gas per_ __ . . . 
year from the radioactive decay of radium-226. Results of analysis by gamma spectroscopy of 

samples from 288 locations were reported for radium-226. The distribution of sample locations is 
, 

shown in Figure 11.2. The highest radium value (3.3 pCi/g) appears to be associated with the thorium 

areas, except for an isolated location on the far south part of the plant property. Most of the samples 

results were less than 1 pCi/g, only 65 samples were greater than 1 pCi/g. No samples were collected 

in the area around the entombed equipment in the SW Building (Area 15). . . . . 

The experimentai 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 genemed 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 at al. 1988), four principal areas 

• of cesium-137 contamination have been described: 

. . 
Area 20, the location of a waste-line break between the WD and the HH Buildings 
(cobalt-60, cesium-'137, bismuth-210m, and biSmuth-207); 

Area 21 , a historic storage area used for storage of high-risk wastes from the SW Building 
(cesium-137 and radium-226); 

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

-.... - Hot spot 0175 on the west side ~the Main Hill; and 

Hot Spot 0647 on the south end of the SM/PP Hill. 

Results 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 ~rt 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 

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

~ecords 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, an old bunker used for waste storagtt inttu..-.. ·-···-

to 31 pCi/g. Most reported values of cesium-137 were less than 1 pCi/g; only 5! 

ER Progr.m, Mound Plat 
ReWion2 
IICIUMIMIISIDIZ.W11 II3QIID 

OU I, Site Scoping Report. Vol. 3-R8d Site Survey 
March 1883 Page9 



•• • I • Map Coordinates MRCID Depth Pu-238 Thorlumb ·Tritium· ·QHlO Cs-137 ·Ral228 Am-241 

' location. South West No. Mo-Yr ~nch) (pCI/g) (pCI/g) (pCI/ml) (pCI/g) (pCI/g) (pqt/g) (pCifg) 

50181 1775 2795 3093 10-83 0 1.19 b 
o' ' . ' ',. . ' 

50182 1775 2845 8208 . 0&84 0 0.82 . b 

50183 1775 2870 8207 0&84 0 0.34 b 

50184 1!505 3175 3098 10-83 .o 0.25 b 

50185 1750 3300 8211 0&84 0 022° b 

50UI8 1750 3350 4000 10-83 0 34.50 b 

S0187 1775 3225 8212 0&84 0 0.81 b 

50188 1775 3275 3099 10-83 0 1.78 b 12.73 

50189 1790 '3010 8424 11-84 0 0.05 b 

50170 1790 3025 3097 10-83 0 0.41 b 

50171 1790 3200 3098 10-83 0 1.87 b 

50172 1285 3555 4081 10-83 0 O.t7 b 1.65 

50173 1315 3465 3050 10-83 0 0.17c b 

C0254 1325 3630 8415 11-84 38 0.22 b 
i!SSSSS.!Z :sa sa- u uz Ult&I . __ au I -·· II a 

LOL · ' 

50175 1375 3580 9845 08-85 0 NR NR 82 10 o.a 
' 

&hid 1318 35§0 3031 10083 0 2.82 "'b 

50177 1385 3510 3055 10-83 0 1.17 b 

50178 1410 3465 6187 08-84 0 0.55 b 

""0 S0179 1410 3555 6189 08-84 0 0.48 b D) 
co 
CD ..... 

E·10 0 

i 
\ , __ . 
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TABLE4A 

CIIEMJCAL 

lll&h Esplotlnl 

liM X 

PETN 

RDX 

ltnoraanlct 

I Aluminum 

I Antimony 

! Arsenic 

Bllrium 

, Berylllum 

: Cadmium (Dicl) 

Chtomlum Ill 

ChtomlumVI 

Co ball 

Corpc:r 
------

"'0 
D) 

cg 
..... 
(..) 

Mound Plant 
Oron Rev. 3 

GV for 
TR=I04 

2.70e+O) 

7.00e•lll 

• • 
Construction/Mound Employee- SoiVSediment Guideline Values: Chemi~als (Units= mg/kg) 

Ingestion 

GV for GVfor GV for 
TR•JO·' TRQIO-t HJaJ 

S.SOe+04 

2.70e+02 2.70~01 UOe+OJ 

4.2Se+02 

).20~02 

7 • .50e+O~ 

7.00e+OO 7.00e·OI S.SOctOl 

I.O.Se+OJ 

I.O.Se+06 

S.SOe+OJ 

. 

Inhalation 

GV for GV for GV for 
TR•JO""' TR=IO'' TR=IO .. 

6.00e+O.S 6.~04 6.00e+OJ 

l.65et06 ).65~05 J.65et04 

5.00e+06 5.00e+05 5.00c+04 

7.50e+05 7 . .50e+04 7.50et0l 

Risk -Based Guideline Values Report 
December 1995 

Ingestion + Inhalation 

OVfor OVfor OVfor OVfor 
10=1 TR•I04 TRaJO·' TR .. JO .. 

: 
I 

! 

' 

i 

' 

' 

1.55e+07 . ' 

7.00e+OI 7.00e+OO 
I 

7.00e-01 

I 

! 

' 

OVfor 
10=1 

7.!10e+04 

64 
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TABLE4A 

CIIEMICAL 

Cy111lde 

Iron 

Lead 

lhhlum 

MIIIIIIICSC (Diet) 

Mercury 

Nickel 

Silver 

lhalllunt 

Vlllldlum 

Zinc 

Or11nln 

t ,1,1-l"richloroethllle 

I,I·Dichloroelhllle 

1,2-Dichloroedume 

-c 
II) 
co 
CD _.. .,.. 

nd Plnnl 
t Rev. 3 

OVfor 
TRaJo·• 

J.JOetOJ 

• •• 
-

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

OVfor OVfor GVfor 
TR .. JO·' TRaJO_. .U=I 

2.1$1:'404 

UOe+OS 

J.20e+02 

2.UC'404 

S.SOe+OJ 

7.SO.:+OJ 

J.20c+OS 

I.O.Se+O.S 

J.JOe+Ol J.JOC'<OI 

Inhalation 

GVfor GVfor GVfor 
TR .. IO .. TR.,.IO·' TR .. JO_. 

1.701:'403 1.70e+O:Z 1.70e+OI 
-- - -

Risk -Based Guideline Values Report 
December 1995 

Ingestion + lnbalarion 

OVfor GVfor GV foi GV for 
Jn .. J TR .. IO .. TR=JO·' TR .. JO_. 

1.5.5~6 

'-'~ 

I 

' 

UOe+OI 

I.IOe+OJ 1.101:'402. I.IOC'<OI 

GV for 
HJ=J 

I.J$1:'40$ 

J.20e+02 

' 

).90C'401 

-

6: 
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TABLE 4B Construction/Mound Employee- Soil/Sediment Guideline Values: Rndionuclides (Units"' pCilg) 

RADIONUCLIDE GV for 

Actlnlum-227+0 

Amcrlclum-241 

Bismuth-207 

Ccslum-1)7+0 

Coball-60 

Plutonlum-2JI 

Plutonlum-239 

Plulonlum-240 

Radlum-226t 0 

Strontlum-90+0 

Thorlum-221+0 

Thorlum-230 

lllorlum-232 

Tritium 

"'0 

~ 
(I) 

~ 

c.n 

TR .. I0-4 

2.6Se+02 

S.OOe-+02 

J.JOe-+04 

5 . .50et0) 

9.00e+OJ 

S.SOe-+02 

S.SOe-+02 

S.SOe-+02 

s.so e-+02 

l.OOe+OJ 

7.00e+02 

4.43e+0) 

.5.00e+Ol 

-
'--2.He-t06 

1d Plnnt 
Rev.3 

Ingestion 

GV for GVfor 
TR=IO-S TRai0-6 

2.6Sct01 2.6Se+OO 

S.OOetOI S.OOe+OO 

l.JOe+Ol UOe+Ol 

S.SOet02 S.SOe+OI 

9.00e+02 9.00e+OI 

S.SOe+OI s.so ffl)O 

.5 . .50 etOI S . .50 ffllO 

S.SOe-+01 S.SOe-+00 

S.SO e+OI S.SOe+oo 

3.00 e+OI l.OOffllO 

7.00etOI 7.00 e-+011 

4.4.5e-+02 4.4Se+OI 

s.oo e-+02 s.ooe+Ot 

:use+os 2.3.5 e-+04 

GV for 
TR=I0-4 

1.6Se+02 

2.10e-+04 

1.7.5e+OJ 

4.65e+OI 

IO.OOetOO 

S.OOe-+06 

7.50e+06 

S.OOe-+06 

1.4Se+OI 

IO.OOe-+01 

2.20e-+06 

4.9Set06 

E:demal 

GVfor GVfor GVfor 
TR=IO-S TR .. I0-6 TRaJ0-4 

1.6Se+OI t.65e+OO 2.20e+OS 

2.10et0l 2.10e+02 4.4Se+OS 

1.7.5e+OO J.73e-OI I.IOe-+09 

4.6Se+OO 4.65e-OI 9.00e+-08 

I.OOe+OO I.OOe-01 l.SOe-+01 

S.OOe+OS S.OOe-+04 6.SOe+OS 

7.SOe+0.5 UOe-+(14 6.00e+OJ 

S.OOe-+0.5 S.OOe-+(14 6.00e+OS 

IASe-+00 1.4Se~l 6.00e+06 

2.43e-t08 

10.00 e-+00 I.OOe-+00 1.7Se+OS 

2.20e+OS 2.20e-+04 JO.OOe-t0.5 

·t.9Se+0.5 4.9S e-+04 9.00e-+0.5 

I.IOe-+11 
-- --

Risk -Based Guideline Values Report 

December, 1995 

• 
·: 

Inhalation Ingestion + Extemal +Inhalation 

GVfor GVfor GVfor GVfor GVfor 
TRaJO-S TR .. I0-6 TR"'I0-41 TR=IO-S ffiai0-6 

2.20e+04 2.20et03 t.OO e-+02 1.00 e+OI 1.00 etOO 

4.4Se+04 USe+Ol 4.45e+02 4.931:-tOI 4.95 e-+00 

I.IOe-+01 1.1~7 1.75et01 We+~ 1.75 e-O I 

9.00e-+07 9.00e-+06 4.60e+OI UOe+OO '1: Ue~l ::::> 
2.50e+07 2.S0e-+06 I.OOetOt I.OOe+OO c t.OOe~l::) 

6.S0e-+04 6.SOe+OJ S.SOe-+02 S.SOe-+01~ s.so e-+00 

6.00e+04 6.00e-+03 S.SOe-+02 .5 . .50et0~ HOetOO 

6.00e-+04 6.00e+OJ S.SOe-+02 S.SOe~l J.SOe-+00 

6.00e-+0S 6.00e-+04 1.40et01 1.40c+OO 1.40 e-01 

2.4S e-+(17 2.4.5 et06 l.OOe-+02 J.OO e+OI l.OO etOO 

1.7Se-+04 1.7S e+Ol I.SOe+OI I.SO e+OO I.SOe~l 

JO.OOe+04 JO.OOe+OJ 4.40e+ill 4.40e+02 4.40 e+OI 

9.00e+04 9.00e+OJ S.OOe+OJ .5.00 C-102 .5.00e+OI 

I.BOe-+10 UOe-+09 2.lSet06 2.JS etOS us et04 

70 
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The lithium hydride stabi!ity studies involved the use of furnaces capable of high-temperature operation 

under controlled atmospheres. These studies were also performed in a dry box. The development of 

analytical methods for lithium hydride, deuteride, and tritide focused on the following analytes: 

Kjeldahl nitrogen; total hydrogen, deuterium, and tritium; lithium isotopic ratios; carbon, hydroxide, 

chloride, oxygen, sOdium, potassium; and calcium; and free and isotopic lithium (Rhinehammer 1965): 

2. 15.2. Waste Generation 

Compared with the size of the programs, the wastes generated by them were few. lithium metal, 

lithium hydride, deuteride, tritide, hydrogen, deuterium, and tritium represent the majority of the waste 

produced in these studies. The analytical methods development work used methanol, sulfuric and 

hydrofluoric acicts, ethylbromide, Karl Fisher reagent, tin, mercury, hydrochloric acid, sliver nitrate, 

hydroiodic acid, barium hydroxide, and Nessler reagent. 

Based on activity levels, tritium-contaminated aqueous wastes would be treated and disposed of as 

discussed in the tritium section. Gaseous waste containing hydrogen, tritium, and deuterium would 

be sent to the· effluent removal system to recover tritium • 

lithium metal, lithium hydride, and deuteride are extremely reactive metals and had to be reacted witl

water to produce a waste that could be stored or undergo further treatment. The disposal of suet 

wastes reportedly took place at Mound. In the mid·1950s, lithium hydride materials were reported a: 

being disposed of by burning in the swampy area along the lower reach of the plant drainage ditch. 

The highly reactive materials were simply reacted with the water and allowed to burn. This area was 

referred to as Area C in the CEARP Installation Assessment (DOE 1986). After Building 34 was 

in the mid-1960s, the disposal activity was moved to the standing water pond at the 

landfill site, known as Area 8 (DOE 1992g). Any associated contamination at these areas 

be dependent on the effectiveness of the isotope separation operation. 

2.16. DETONATORS AND EXPLOSIVES 

In July 1955, plans and proposals were prepared for a detonator facility to be constructed at Mound. 

Plans were made to use Building I for explosive manufacturing, and Building 8 was to be used for inert 

manufacturing (Brawley 1955). In August 1956, Mound was directed to begi~ work on detonator 

assemblies required for the weapons program~MCC 1960). Thus began a long-lived program in the 

development and production of detonators, igniters, and actuators; in the research, development, and 

manufacture of pyrotechnic material and devices; and in the surveillance testing of explosive 

components. These programs involved research and development of plastic, adhesive, and ceramic 

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 -Waste Management 
Revision 0 July 1992 
MOUIC)IIMIISSFOn. W2C 07130112 

Waste Generation 
Page 2-94 
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materials. Research, production, and testing included devices containing small quantities of energetic 

materials. The program began in the E. I, and SW buildings. In E Building, the plastics development 

program involved process improvement studies, new material investigations, evaluation of commercially 

produced plastic,. and adhesive chemistry studies. In addition, detonator pilot plant operations and 

physical ~t~dies-of high e~pl~si~es. ;ere ca.rried out:- The -detonator program was expanded int~ the . 

SW Building in 1960. Explosive manufacturing was planned to take place in the I Building . 

._ ~. <;;·•· ... ;--4j,'-··· •. ·-::::-~···--.~:..-,-• • · ''1. ...... ~ ••••• t., . ·•.. ·. >' • • • ••• ~ 

In 1961, the explosive program undertook the study of explosive purification. This program as 

conducted in Building 1 (Rhinehammer 1961 ). 

2.1 6.1. Process Descriptions 

2.1 6. 1. 1. Plastics Research 

Plastics research at Mound conducted in the late 1950s and early 1960s was directed toward the 

development of a process for blending diallyl phthlalate powders and filler materials into resins whose 

chemical and. physical properties met certain performance standards and could be molded easily. 

Asbestos fibers, micas and china clays, and man-made materials such as Dacron were evaluated • 

Various pigments such as titanium dioxide were also evaluated (Eichelberger 1961 a). The process 

involved formulation, followed by injection molding and physical testing of the finished products. 

Testing included tensile strength, impact resistance, and residual volatile contents. Formulations 

typically included Capon 35, ter-butyl perbenzoate, benzoyl peroxide, 1 0-undecenoic acid, and acetone. • 

Typical batches ranged from 15 g to 15 pounds (Eichelberger 1961 b). 

2. 16.1.2. Adhesives Research 

In the early 1 960s, research conducted on adhesives was directed toward the reevaluation of all 

previous work on polyurethane and polyurathane-epoxy copolymer systems. Dozens of formulations 

were studied throughout the program, including effects of polyol content on epoxy-modified 

polyurethanes and the effects of di-epoxide modifiers on polyurethanes and the adiprene-ferric acetyl 

acetonate-polyol systems. The polyols used were typically 1 ,3-butanediol, 1 ,4-butanediol, 1 ,2,6-

hexanetriol, 1 ,5-pentanediol, and 1,1, 1-trimethylolpropane. Normal formulations required 20 to 30 g 

of Adiprene resin and 0.02 to 0.2 g of ca~lysts. Many formulations of commercial adhesives and 

epoxy compounds were evaluated. Some required solvents such as methyl ethyl ketone. Other amine 

curing agents, such as 4,4-methylene-bis-(2-chloroanilene), also known as ~OCA, were also used. 

The adhesive formulations were evaluated for elastomer properties, cure times, pot lifP vi~,.n~i-rv ~ntt 

application characteristics !Eichelberger 1961 b). 

ER Program, Mound Plant RifFS, OU 9, Site Scoping Report: Vol. 7 ·Waste Management 
Revision 0 July 1992 
MOUND91M9SSF072.W2C 07129/92 
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Table 3.1 Area Designations 

Location 

AreaS 
AreaS 
Area .8.( continued) 
Area9 
Area 9 (continued) 
Area 10 
Area 12 
Area 12 (continued) 
Area20 
Area23 
Plant Drainage Ditch 
Plant Drainage Ditch (cont) 

Designation Location 

OS Hot Spot 50166 
08 Hot Spot S042S 
88 Hot Spot S0971 
09 Hot Spot S0982 
99 HotSpotS017S 
10 HotSpotS0647 
12 HotSpotC0028 
72 HotSpotS0307 
20 Hot Spot S0472 
23 HotSpotS1092 
66 HotSpotS0208 
67 HotSpotC0007 

Designation 

80 
81 
83 
84 
85 -""'-
86 ~ 
87 
90 
91 
92 
93 
94 

Based on field and Mound Rad Lab data, specific locations were targeted for resampling 
and offsite analysis. Generally, areas exhibiting the highest observed radionuclide 
concentrations, or the highest field instrument readings were targeted. Soil collected 
from these locations were split into representative samples and shipped to both Qtianterra 
Environmental Services, Inc. (Quanterra) ·for alpha, beta, and gamma spectroscopy, and 
to Thermo Analytical, Inc. (TMA) for VOC, SVOC, TCLP metals, ·and cyanide analyses 
as defined in Section 5.4. All samples were packaged and shipped according to current 
International Air Transport Association (lATA) regulations. All containers provided for 
these samples were certified as clean according to US Environmental Protection 

3.1.1.3 Screening 

All samples collected in the field were subject to a sequential process of field and onsite 
laboratory screening in order to determine the extent of contamination. Samples were 
field screened first for .radioactivity,· then organic· compounds, ~then were split for 
radiological compound analyses and PXRF analyses. If health-based action levels were 
exceeded in the field, then subsequent handling was tenninated. _These samples were 
placed in appropriate investigated derived materials (IDM) : containers without 
subsequent handling. Figure 3.1 shows a flow chart for soil screening activities . 

ER Program, Mound Plant 
900.16 Draft (~ev. 0) 

Other Soils Characterization Report 
JanliJ1rY 1996 
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3.0 Methods 

FIGURE 3.1 SOIL SCREENING FLOW CHART 

Collect Sample 

I 
l ., 

HPScreen 
To Mound Radialogical 

FIDLER 1000 cpm Ch1 (Pu) _,_..._.. I.AlbCn1DIY 
5000 cpm Ch2 (Th) 

I 

I ---1 

i ., 
Organics Screen T M D ..... ...._._, 

- Headspace Tat 1.0 un1ta _,_..._,_. 0 OUIId ,.._;._ 

OVA/OVM 1.0 melllr unlla IAbonltoly 

., 
Split 

Comalnelize ----T-polt for XRF .Malysa 

! 
! ., 

Air Dry 12-24 hours 
Silwe (NO. 10) 

Initial field screening of each sample was performed by the RCT With a BICRON 
FIDLER. The FIDLER is calibrated against Plutonium 238 (Pu238) on Channel 1 and 
Thorium 232 (Th232) on Channel 2. FIDLER readings are presented in counts per 
minute (cpm) per 100 cm2 of probe area. FIDLER results were compared to Mound 
reportable action levels for these radionuclides. These reportable levels, based on the 
Mound Health Physics Procedmes (MD-80036 Operation 1004), follow: 

FIDLER: 1000 cpm above background ChanDel1 (Plutonium) 
5000 cpm above background Channel2 (Thorium) 

Samples which exceeded 20,000 cpm above background on Channel 2 were theorized to 
exceed respirable limits of thorium for level D work, and received no further handling. 
These samples were placed in appropriate IDM containers without subsequent analyses. 

After initial screening for radioactivity, the samples were checked for the presence of 
organic compounds. The soil core was cut in several places, and the cross section was 

· immediately checked for the presence of vapors with an OVA and/or OVM. The sample 
was then chopped and mixed to form a composite for the sample interval. A Mound-

£R Pr6gram, Mound Plant 
90% Draft (Rev. 0) 

Other Soils Characterization Report 
January 1996 
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3.0 Methods 

Three locations in Area 23 were sampled by the field teani while wearing Level C 
respiratory protection. Level of protection and required personnel protective equipment 
were defined in the RWP and outlined in the site HASP. 

HotSpots 

Except as indicated below, all hot spots sampling and screening methods followed the 
guidelines of the SAP. Minor variations to sample location or labeling conventions are 
detailed in ISPCNs in Appendix A. 

C0028 

Field screening of soil samples collected at C0028 showed elevated alpha and beta 
activity surrounding the Hot Spot After consultation with the Mound Project Engineer, 8 
additional locations were sampled to define the extent of this activity. An additional 
Mound Rad Lab detection of elevated Pu238 resulted in additional borings in the area. A 
total of 11 locations were sampled in addition to the originalS outlined in the SAP. 

SOJ66 

Due to the presence of multiple underground utilities at and around this location, the 
sample depth was reduced from 13 feet to 6 inches. Historic contamination recorded at 
this location was expected at surface l~ons. 

SOJ75 

Perpendicular underground utilities crossing at this Hot Spot resulted in total 
reconfiguration of the sampling pattern in this area. Six samples locations were identified 
around S0175. The new configuration is best illustrated by Figure 5.16 in Section 5.0. 

Mound services were required in order to remove 2 sections of fence north of S0175 to 
allow access to borehole locations. 

A steep slope and limited access resulted in hand augering of soil samples at this 
location. A stainless steel auger was used to collect samples to a total depth of 2 feet bgs. 
In order to provide ample sample for Mound Rad Lab and PXRF analyses, the surface 
sample was incorporated into the 0- to 2-ft. composite sample. The east location was 
eliminated due to physical constraints (Bldg. 89). 

•~~~~~--------ER Program. Mound Plant Other Soils Characterization Report 
900.16 Draft (Rev. 0) January 1996 
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- Radiological Compounds . - Hazardous Compounds 

Excluded 

Grid Number 

Survey Point 

Example Sample 
Refusal or Grid Interval 

Endof ~ o·· e· 
e· · 4' 
4'. 8' 
8'. 12' 

Borehole ,. 
Indicates Elevated 
Concentrations of 
Hazardous Compounds 

12'. 18' 
18'. 20' 

Indicates Elevated 
Concentrations of 
Radlonuclldes 

tproxlmate Grid Size = 1Oft x 1Oft 

131 1116196 

~ 
-N-

~ 

FIGURE S: '' HOT SPOT S0175 

Building 
1 

• 
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5.0 Results 
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8503-5001 
85Q6.5001 

8506-5007 

I s-.10 
8503-5001 
150&-5001 
150S-5007 

• 

• 

Three samples from hot spot S0175 (Area 85) triggered field screening action levels: 

• Three samples exceeded limits for hazardous compounds 

Elevated concentrationS of Chromium· were detected. ·by the PXRF in soil samples 
collected from the site. -

Table 5.13 shows Hot: Spot S0175 field results exceeding action levels. Figure 5.16 
graphically represents Hot Spot S0175 field sampling results. 

cn.nnel1-t1K) 
<1000 
<1000 
<1000 

Aa(102.07) 
55.882 
36.103 
.C7.83f 

Table 5.13_ Hot Spot 80175 Field Sa~pling Results 

FIDLER-· ., ... 

. 1Channel2 (510 ·t~ 
<5000 
<5000 
<5000 

.. 8e(141t) 
111UI8 
224.87 
t54.15 

. OI'DII1ICI . .. :• ··:·:·.c.~·-·c.ftM ·. t':~ :1 .. "'"''';.;,:: . .-.~ ... , •. _,,,. .._.· 

.····CNA'"·~': · ovu " :Pu 2J8 (25) -- ' 1'h 232 (S)'t~· Re221(6).;'!1o C.1S7 (11) '~ Am.241(20) 
c1 

.<1 
<1 

:Cd- . 

<44.5 
<44.5 
<44.5 

NA <25.4 u 0.2 
NA C41 u 0.5 
NA C40 u 0.4 

PXRFMellla ..... ··· 

CrHI Cr LO (184.0) ·Ptl(172) .· 
<347 232.15 . <10 
4C7 115.27 • 42.-
4C7 181.11 ... · <fO ... .. 

\_ 
This table lists only those 

1.3 0.04 C0.03 
1.1 0.3 C0.04 
1.1 C0.02 C0.04 

.. 
... Hll .: .s. -~(2551) 

<37 <14 <21\l 
<S7 eM <21\l 
<S7 <14 44.3584 

samples whose reported \ 
concentrations exceeded the \ 
Other Soils field action levels. \ 

"-\~'Lt.,~ 

~- C?;ooo 
h~ \.ss,s ~ 1;.E 

Ki?l'-~ 6u~M7 
",. .. Vfi2'S. 
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5138253336;# 3/ 3 
2-23-96 17:11 ;ROY F WESTON INC 

!Sample ID Co 60 1Cs137 1Ro22S 
11.7 

IJ.c227 
I< 

ITh230 
1<8.2 

Th 232 IPI :n1 IPu238 1Am241 
(<o.04 (0.05 1.6 I<U 

• of.\IC>' :JUU't I <0.04 
ID I<O.IJ2 

1<0,1)4 

10.04 
10.08 
10.08 
10.13 
I<O~f 
1<0.03 
10.05 
10.04 

11.8 
11.15 
'1.7 
0.9 

1<1.1 
10.8 
11.8 
11.21 

I< 
1~ 15 
[<I 
1<0.1 
leO ... 
1<0.2 
1<0.2 
<0.17 

1<8.7 
IC.C.08 
14.4 
leo 
IC8.2 
leE 
1<5.8 
:«4.03 

1.5 
1.22 
.1 

1.9 
).9 
1.<4 

1<2.' 
lcO.l 
1<!.3 
l<e1.8 
1<1.3 
lcC•.78 

rcs.2 
I<Z.S:S 

1~.5 
I<C40.5 
1<32.54 

I<O-:clt 
1<0.05 
IC0.04 

!_~12 ID fCOJn 
lcO:o5 
ic0.02 
I<0.02-
IC0.02 1.72 

IC r.D JCQ, 
lc IJJ lc i.O' • • •- , • ~~· flqJ.lJ •~ I~ lie 

M ,,., 1c~.1 ·~ lcela r~ 1~ 
ICI 1.0 I< 1.0: 1.~ 141 J.2 I< 1.2 [0'-5 (CCI.7 JC2:7 lc 
lc lc 1.01 Ul lc ).09 lc [3 -1:o::53""---J;~-£~-~I<~:--41!!;<>U~I_J 
lc lei I.Cil 1.<4 l< OA I<CI.7 1<1.8 I< 5.4 I<~J.C 
[C i2 Cl.~ [<0.1 !.8 IO.:W I<CI... 10.4 lc: 1.3 1<0.0 
ICI J2 .G4 1.3 ,..... • '- 1,8 1<2.8 I< lcO:O 
~~~ )m ~ •-· ,4.8 w 1<~ ~ I<~ ~ 
1<0.1)2 [cO.Oif 1¢7 10.3 .a 1<2.7 lc211.8 0.03 
IC0.02 1:.~~ 10.9 leO. 1 lci7 10.33 (CI .8 (<2.9 l<2. lc0.CJ3 
1<0.02 IU1 1<0.14 13.25 io.G (Ci .&& 1<2.7<4 I<S1.37 1<0.03 

" IcC .U U •<1.98 IcC ~8 1<20.11 0.8 ~ 14 1<12.4t 1<188.1 ~ 
ICI l9 co d:-46 lcC1.53 1<10.0 ~ ~ 1<18.1t1 1<1• 4 l'''f 

~ ~ 1: l 1.1 ~ :!;~ ::a 18 ~~ "'"1~~ii""-f.I4:;=~:.__;:~:T.~~flc~1:g._~~___J 
~17 fD 10. ~Oil 1<1.7 [<0.7 1< 15.81 ).8 }~- let.• IC1 c; 

lcCI.o7 cCI.07 ·<1.30 .fl7 l<tl:Of IO.S: [C3 ;-•"' •• !~t ""'" (c 
0.05 IcC 12 4. ' 1).84 lc0.37 ,1)_.6 IC.C.... 'IV·- ,, ...... lc 
1<0.05 IO. 1<1 I<D-44 1c1 1:1 4to~.~:-fc1crn'":.__-t<;:;·•~~··;a78~e;:Je~l.2~41~cu~:--l 
1<~).08 IcC l8 12. 9 1<~1.82 lc1 rn-t~J.c:ir-l;;lc~--f.:;~·.e:::::l~~l<~l..7:!,__fl<~I.1~:__J 

). '•lu:... IO.Jt: •. :. ISJ •· IC1~.81 let 1.28 .eo I< IC: u I< I< 1.1· 
lot~ I<O.U 'CO.OS I< :.21 1<1).81 1<7 D:l .8 I< I<" S.7t I< (c 1.2 tt 

IO.IiO Foeo.oe 12.78 l<l).48 1<11.88 " I< 18 19. 12 I< i.7 [e .1 
ICC 10.1 12.02 r7 lc1tS.84-IcJ:l78;t-"--j1~cr-fi~-~~~1 ~--fi4~~_J 

171 ._51 4 1<0.08 l<tUM 1<1.42 1<10.7• lc I.GO J.G I< 13 Ill. i2 I< S.l 1
4 

<0.08 ICO: 12.1» !0.38 l<i >.36 I< 11 I<~ 1.82 I< I< 

, .. ,. ,..., 
rn•• 

1<0.01 1<0.01 10.8 lcCl1 I< 1.2 let lc:; .8 l< 
ID 1<0.02 1<0.1)2 10.1 lcCl1 I< l.3 (ce)j 1<2 lc .5 [CICJ,: 

I< 1.02 1<0.02 10.8 ICC1.1 1<2• 10.4 1<0.8 1<2 lc 1.8 1<0.03 
le~tJ.04 o.oa 1 1.~ '<0.24 :ce.ea ~.36 l<us 1<2 I<Z:l-.7 1<0.03 
I<1Uit1 lcO.m•- 10.8 ~..... ~~.. . o.A... 1,. i!:f _ 1<54.51 CICI.OI 

~~~~--- re~ ~:~ ,o.o7 1u 1c0.2 rc.t ~7 !c1 '
4 

lc3r.e 1c0.o:s 
, .. ,.- IcC 11 O.D1 1.1 rco.t I<2.A OA cC ICS:A 1<3 lc0.04 

(CI).Q2 1<0.02 11 1<1:1.1 I<S~ 10.8 I <I !<21: ... ' lcQ.oJ, (\ 

I on,..~ IcC ICC[02 ID.8 I< J.2 fc3J lo:7 ::~ I< ~~ 1<6-1.37 14 11!1 
rotl4-~ .,_. [C( 1<11.02 1.8 lc IC'i:1 ro:f 1<1~ lc 1<44!.5 ICO DC 

leO. 10. 1<4J 0.8 rcu I< 1<31!1.2 1<0 M 
[cO.• 10. .5 I~ 0.8 ret 1< :::~~ :: 

05 

1<0.1 ICC •.03 I.S I• I~ OJ 1<1 1< 1<41 let 
1<0. let .02 14.1 ~ 1<1 I< .8 lc;,e.7 (<I 

'"""'' n, leO. IcC .02 17 1<4.04 0.1 leO rr 1• 11 1<40.57 reo 
leO. 10_. 14.9 10.8 leO 10.8 1<43.9 ICO.OC 
cCJ. ICC .OZ < 1<0 10:8 1<0.7 1<3.3 1<34.3 ICIO.O. 
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P.O BOX 3000 MIAMISBURG. OHIO 45343· 3000 • TEL (513) 865·4020 

July 27, 1995 

Ms. Debra A. Wlilte 
U.S. Depamnent of Energy 
Miamisburg Area Office 
P.O. Box 66 
Miamisburg, Ohio 45343 

Dear Ms. White: 

(J~C/~6,/lOU~O V,f'"'*l" 
-~· CDI'Ii'IJ"If/tiJO~ -Tb 

PIDC/MI::J SOit.,_. 1 'l!J'I"i'. 

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 K of the 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 detennined that the thorium-230 value 
reported in the OU9 Background Soil Chemistry Report (3.0 pCi/g) did not seem 
scientifically correct. Its background value should be similar to the background value for 
its parent radionuclides urnnium-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. 

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

• 

:> 
".:. 

Americium-241 
Bismuth·207 
Bismuth·21 o 

~ . ' · Cesium-137 
Cobalt-60 
Plutonium-238 
Plutonium-239/240 
Potassium~O 

Radium·226 
Strontium-90 
Thorium-228 
Thorium-230-
Thorium-232 
Tritium 
Uranium-234 
Uranium-2351236 
Uranium-238 

· . 

Maximum 
Value· (pCilg) 

. Background* 
Value (pCilg) 

• .r" .. • • 

Not detected in any sample Not detected in any sample 
Not detected in any sample Not detected in any sample 
Not detected in any sample Not detected in any sample 

0.73 0.42 
1.01 Note 1 
0.25 
0.32 
37.9 
2.95 
21.9 
2.13 
2.44 
1.69 
8.28 
1.16 
0.12 
1.29 

0.13 
0.18 

37 
2 

.• 0.72 
1.5 

. 1.9. 
1.4 
1.6 
.1.1 

0.11 
1.2 

• • . N~te 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 

· - From Regional Soils Investigation Page29 
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DECONTAMINATION & DECOMMISSIONING PROGRAM 

SAMPLING AND ANALYSIS PLAN 
FOR THE OTHER SOILS AREAS 

MOUND PLANT 
MIAMISBURG, OHIO 

FINAL (Rev 1) 

Prepared for: 

EG&G MOUND APPLIED TECHNOLOGIES 
AND 

THE U.S. DEPARTMENT OF ENERGY 

Prepared by: 

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
4031 COLONEL GLENN IDGHWA Y, SUITE 300 

BEAVERCREEK, OIDO 45431-1600 

JUNE 1994 
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Table ID.l. A Listing of Suspected Contaminants of Concern Based on 
Historical Data Sources 

-not-Spot- - ----nepth•-or- --susp~cted Contaminants- -
Contaminant 

(feet) 

C0007 9" Thorium, Plutonium 

C0028 21' Thorium, Plutonium 

cnt.::.:: -"lir" 'Dlntl'minm 

S0175 surface Cobalt, Cesium, Radium, 
Americium 

:su:t.ms sun ace t'lUtomum, Tnuum 

S0307 surface Thorium, Plutonium 

S0425 surface Thorium, Plutonium 

S0472 surface Thorium, Plutonium 

S0647 surface Cobalt, Cesium, Radium, 
Americium 

S0706 surface Plutonium 

S0971 surface Thorium, Plutonium 

S0982 surface Thorium, Plutonium 

S1092 surface Thorium, Plutonium 

1V ertical location at hot spot where contamination was detected. 
"Core sample. Depth is estimate based on previous results . 

- Sinnpling-D_e~tb-_ 
(feet) 

9 

21 

1~ 

7 

1.:> 

15 

16 

28 

2.5 

s 
3 

3 

28 

D&D Program, Mound Plant 
Final 

Addendum 1: Hot Spots 
June 1994 

Sampling Program 

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