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PRS90 

• PRSIDSTORY: 

Isolated thorium hot spot identified in October of 1983 during the Site Survey Project (sample 
------,#0~25r2·-No raaioactive or liazaraous waste generating processes are known to h'_a::_v_e_o-=-c-curr___::e_d.-a_t ____ _ 

the location of PRS 90. Buil~ing 22, which is nearby, has never been utilized for radioactive 
processes. 

CONTAMINATION: 

The 1983 Site Survey Project reported 5.74 pCi/g thorium in a surface sample from PRS 90? 

PRS 90 and the surrounding soil was resampled in March 1995 as part of the "Other Soils" 
characterization effort. Five boreholes were drilled to 16 feet and sampled at the surface and 
every four feet. Sample results showed: . 

1) Metals concentrations were below soil guideline values.
4

• 
5
• 

7
• 

8 

2) Plutonium and thorium concentrations were below the Mound Plant's "as low as 
reasonably achievable" (ALARA) value of 25 pCi/g for plutonium and 5 pCi/g for 

. 4 5 . 
thonum. · 

3) No volatile organic compounds (VOCs) were detected.4
' 

8 

• BEADING ROOM REFERENCES: 

• 

1) OU9, Scoping Reprt: Volume 12 '-Site Summary Report, Final, December 1994. (pages 5-7) 
2) OU9, Scoping Report, Volume 3- Radiological Site Survey Report. (pages 8-13) 
3) OU5, Operational Area Phase I Investigation, December 1994. (pages 14-18) 

OTHER REFERENCES: 

4) Other Soils Characterization Report, Draft, January 1996. (pages 19-21) 
5) Mound Soil Screening Results, February 1995. (pages 22-24) 
6) OU5, Operational Area Phase I Investigation, Non-AOC Field Report, Volume II

Appendices A-G. (pages 25-29) 
7) Risk Based Guideline Values, December 1995- Final, Revision 3. (pages 30-32) 
8) Other Soils Field Results. (pages 33-34) 

PREPARED BY: 

George Liebson, Member ofEG&G Technical Staff 
Eric Horstman, Member ofEG&G Technical Staff 
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MOUND PLANT 
PRS90 

SOIL CONTAMINATION- BUILDING 22 

RECOMMENDATION: 
Potential Release Site (PRS) 90 was based on an isolated thorium-238 reading of5.74 
pCi/g gathered during the 1983 site survey, however no known radioactive or hazardous 
waste generating processes are known to have occurred at the location ofPRS 90. This 
"hot spot11 was subsequently remediated. Soil borings and subsequent soil screening 
results from March, 1995 verified that thorium contamination was below the D&D clean:. 
up level of5 pCi/g surface and 15 pCi/g subsurface. The OU5 Operational Area Phase I 
Investigation further indicates that the area is below the D&D clean-up level of 5 pCi/g 
surface and 15 pCi/g subsurface, therefore, NO FURTHER ASSESSMENT is 
recommended for PRS 90 . 

USEPA.: 3 
(date) 

OEPA: 
. Brian K. Nickel, Project Manager ( ate) 

SUMMARY OF COMMENTS AND RESPONSES: 

~ · No comments were received during the comment period. 

0 Comment-responses can be found on page ___ of this package . 
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REFERENCE MATERIAL 
PRS 90 
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Document Control No.----

Environmental Restoration Program 

....... .._.....__.rr- NG-REPORT: 
UME 12- SITE SUMMARY REPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

December1994 

Final 

U.S. Deparbnent of Energy 
Ohio· Field Office 

EG&G Mound Applied Technologies 
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! ' I Operational Jurisdiction . Historic Actlvl~ieii 
I Regulaio..Y Evidence Of · . Response Further Action FFA 

No. Site Name ·i..ocailon Status Reguiateci Uniti Authority Spill Response SWMU : Releliie . Au~orlty Recommended ou 
69 Overflow Pond H-5 Waters of the CCont.l CCont.l CCont.l SWMU No CERCLA Yes 9 

1-5 u.s. I 
70 Retention Basins and Weir Basin H-5 Waters of the SWMU No CERCLA Yes 9 

u.s. I 
71 Building 85 Waste Solvent Tank 1-5 Inactive PBR RCRA RCRA SWMU No CERCLA No 5 

(Tank 1361 ' I 
72 Area 13, Polonium-Contaminated H-7 ' Historical Runoff to plant NA Yes CERCLA Yes 5 

Wood from Dayton Unit IV drainage ditch I 
73 Evaporator Storage Area H-7 Historical NA No C~RCLA No 5 
74 Quonset Hut (formerl H-7 Historical NA No CERCLA No 5 

75 Railroad Siding G-6 G-7 Inactive AEA AEA Yes "EA D&D 

76 Warehouse 9 G-7 , Historical NA Yes C~RCLA Yes 5 

77 Warehouse 10 G-9 Historical NA Yes qRCLA Yes 5 

78 Warehouse 13 G-9 Historical NA Yes "EA D&D 

79 Warehouse 15 E-8 Historical NA Yes CERCLA Yes 5 

80 Warehouse 15A F-8 Historical NA Yes CERCLA Yes -5 
81 Drilling Mud Drum Storage Areas H-5 Historical NA SWMU No CERCLA No 5 

(3 locations) 1-4 I 
82 Building 57 Die~el Fuel Storage H-5 In service BUSTA BUSTA INA OM 

Tank (Tank 1181 

83 Building 2 Propane Storage Tank H-7 Inactive AEA NA No INA OM 
(Tank 1221 

84 Building 56 Diesel Fuel Storage F-5 Historical NA No CERCLA Yes 2 
Tank (Tank 2231 I 

85 Building 29 Solvent Storage Shed E-8 Inactive PBR RCRA RCRA SWMU No fNA OM 

86 Building 29 Septic Tank E-9 Historical NA Yes IAEA Yes 6 
!Tank 2241 

87 Building 49 Solvent Storage Shed G-7 Inactive PBR RCRA RCRA SWMU No fNA OM 

88 Tritium in Buried Valley Aquifer H-4 Historical SDWA Yesd IAEA OM 

89 Test Fire RA.,irlu:al StorAII,W,qa H-7 In Servica. PRR RC':RA RC':RA SWMIJ Nn INA OM 

' 
90 Site Survey Project G-8 Grounds AEA NA Yes 

IAEA 
Yes 6 

Potential Hot Spot 
location S0425 

.,.'vvv .-. . .,. ..,..,...~-"~"'' ....... oa;o TeS ,_ 

92 _ Main Hill Seep 0602 G-7 NA NA Yes c:ERCLA Yes 2 

I 

A.2-5 

,----. ' ., 
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' 

Description of History and Nature of Waste H~ndllng . 
Hazardous Coiidltloni iinci . I ., . 

inCidents .:; .•:.· .. ·· Environmental Data 

Potentlai Hazardous Subst~~ces ~ef Meeii~ 
·.:.·:· . A.naivtas• 

I net No. Site Name Location Status Re.teases Ret Results 

85 Building 29 Solvent Storage E-8 Inactive Acetone 4 Suspected s 4 1 SGSb 12 
Shed Table B.3 

location 2137 

14 Table B.9 6 
~SS location S0275 

S6 Building 29 Septic Tank E-9 Historical Actinium-227, Radon-222, Thorium-22S, 3, 4, Suspected s 4,6 2 I Table 8.9 6 
CTank 2241 Radium-226 6 ISee discussion for Area 

I 7 In Ref. 61 

S7 Building 49 Solvent Storage G-7 Inactive Organic solvents !including trichloroethane, 4 Suspected s 4 No Data 
I Shed Isopropanol, ethanol, freon·TF, hexane) 9 

ss Tritium in Buried Valley H-4 Historical Tritium 1 Tritium, GW 1S 16 

I 
Table B.9 11 

Aquifer 1S historically 18 
remediated 

S9 Test Fire Residual Storage H-7 In service Unexploded detonation devices 4, 5, None Suspected 5 No Data I 
- Area '-· .... ,..~ ·~·--<= ..... "~ ~ - ~ 

1B 
. •·· 

I 90 Site Survey Project G-S Grounds Thorium 6 Unknown 14 Table B.9 6 
Potential Hot Spot !Appendix E in Ref. 61 

.. •• ,J,.g,c;a.\Joo S94.25~ ., ..... I ...... ,_. ...... •• 0 ~';' .. ~-·· • ..... • I"'~ ,... • -. ·-·~ ~_..... ,,,... , ..... ..• 1 - -- ..... . ..... .. .. ............. . - ·~· .. -· - ... -·-- ... ... . . _ _.- ... ··--·~ .. - ·-· ... -- .. -· .. ' .. -·· -91 Main Hill Seep 0601 F-5 NA Tritium, VOCs 5, 18 Tritium, VOCs SW 13 3, 4, 5, 10, Tables B.6, B.7, B.8, 18 
11, 16 I and 8.9 

92 Main Hill Seep 0602 G-7 NA Tritium, VOCs 5, 1S Tritium, VOCs sw 13 3, 4, 5, 10, Tables B.6, 8.7, B.S. 18 
11, 16 I and B.9 

93 Main Hill Seep 0603 0-S NA Tritium, VOCs 5, 1S Tritium, VOCs sw 13 No Data I 
94 Main Hill Seep 0604 D-6 NA Tritium, VOCs 5, 1S Tritium, VOCs sw 13 No Data I 

I 

95 Main Hill Seep 0605 D·6 NA Tritium, VOCs 5, 1S Tritium, VOCs sw 13 3, 4, 5, 10, Tables B.6, 8.7, B.S. - 1S 
11, 16 I and B.9 

96 Main Hill Seep 0606 C·1 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 13 No Data I 
97 Main Hill Seep 0607 C·7 NA Tritium, VOCs 5, 1S Tritium, VOCs sw 13 3, 4, 5, 10, Tables 8.6, 8.7. B.S. 18 

11, 16 I and 8.9 

98 Main Hill Seep 060S D-6 NA Tritium, VOCs 5, 1S Tritium, VOCs sw 13 3, 4, 5, 10, Tables 8.6. B.7, B.S. 18 
11, 16 I and 8.9 

' A.1·10 
; 

. Page 7 
' 



Page 8 



• 

2. 1 .4. Sample Analvses 

2. 1.4. 1. FIDLER Screening 

erformed using an auger ~rig and a 

re from the ~ole, it was 
/ 

sics ~rsonnel using a ADLER 

for radioactivity 

radioactivity 

In order to identify samples with concentrations of plutonium-238 exceeding 25 pCi/g and total thorium 

exceeding 2 pCi/g, all of the soil samples collected were pulverized and then screened using a Bicron~ 

FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey 

Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1). The 

minimum detectable activity at which plutonium-238 can be reliably detected at the Mound Piant 

screening facility is estimated to be 25 pCi/g (Draper 1986b). The detection of plutonium-238 at lesser 

concentrations (1 2-25. pCi/g) was unreliable and had an estimated error of ± 75 percent. The 

estimated error decreased with increasing sample activity; for samples with 25 to 1 00 pCi/g of 

plutonium-238, the estimated error was ± 35 percent, and for samples with > 100 pCi/g, the estimated 

error was ± 30 percent (Casella and Bishop 1 984). The minimum detectable activity for thorium from 

FIDLER screening was estimated to be about 2 pCi/g (Stought et al. 1 988). The Mound Plant 

procedure for screening soil samples is provided in Appendix A. 

2.1 .4.2. Radiochemical Analysis for Plutonium-238 

Because of the high error ( ± 75 percent) involved in the FIDLER screening of samples containing less 

than 25 pCi/g of plutonium-238, all soil samples were radiochemically analyzed by Mound Plant for 

plutonium-238. The lower detection limit (LOLl for plutonium-238 by this method was estimated to 

be 0.01 pCi/g, with a relative precision (two ·standard deviations) of 25 percent. The o_verall precision 

of the plutonium-238 measurements was reported to be about 18 percent (DOE 1991 b). The Mound 

ER Program, Mound Plant 
Revision 1 
MOIJ0«)9\M9SSD12.WP2 12122192 

OU 9, Site Scoping Report, Vol. 3-Red Site Survey 
December 1992 

Page 9 



• 

Plant procedure for the radiochemical analysis of soil samples for plutonium-238 is provided in 

Appendix A. 

2.1 .4.3. Radiochemical Analysis for Thorium 

Samples with thorium concentrations in excess of 2 pCi/g by FIDLER screening were also 

radiochemically analyzed for thorium, resulting in the radiochemical analysis of about 12 percent of the 

samples. The LDLs for the thorium isotopes using radiochemical procedures were estimated to be 

0.3 pCi/g for thorium-228, with a relative precision of 60 percent; 

0.3 pCi/g for thorium-230, with a relative precision of 30 percent; and 

0.1 pCi/g for thorium-232, with a relative precision of 70 percent. 

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium 

results were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound 

Plant procedure for the radiochemical analysis of soil samples for thorium is provided in Appendix A. 

2.1 .4.4. Gamma Spectroscopy 

Gamma spectroscopy was performed by Mound Plant on approximately 350 (18 percent) of the soil 

samples in order to verify the identity of the radionuclides present when screening indicated the 

presence of gamma-emitting radionuclides, but little excess plutonium or thorium was identified by 

g 

The Mound 

Plant procedure for gamma spectroscopy is provided in Appendix A . 

ER Program, Mound Plant 
Revision 1 
MOUN091M9SS012.WP2 12118192 

Page 10 

OU 9, Site Scoping Ropon, Vol. 3-Rad Site Survey Site Survey Projectlnvestigetion 
Oocombor 1992 Page 2·5 
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AmocHEMICAL ANALYSIS • I • 
Map Coordinates MRCID Depth Pu-238 Thorium 

b 
Tritium Co-60 Cs-137 Ra-2261 Am-241 

location • South West No. Mo-Yr (inch) (pCifg) (pCI/g) (pCifml) (pCifg) (pCifg) (pCifg) (pCI/g) 

10765 09-85 54 NR NR LOL LDL 0.5 LDL 
10766 Q9.S5 72 NR NR LDL LDL 0.5 LDL 
10767 Q9.S5 90 NR NR LDL LDL 0.6 LDL 
10766 Q9.S5 108 NR NR LDL LDL 0.6 LDL 
10769 09-85 126 NR NR LDL LDL 0.7 LDL 

50411 2300 3150 5869 07-&4 0 1.15 b 

50412 2310 3135 6864 08.s4 0 0.08 2.~7 
' 

50413 2325 3050 07-&4 1.21c b 
I 

5868 0 

0<'1~~ 50414 2325 3375 6865 08-&4 0 1.04 b 

50415 2350 3085 2875 10-83 0 1.25 b 
0 '<1 & 

~~· 
50416 2350 3150 6868 08-&4 0 1.18 b or~· 

0'' 
50417 2350 3225 6867 08-&4 0 1.45 b ~G. 

I Op 
50418 2350 3350 6866; 08.s4 0 0.95 b 

, r 
50419 2375 3275 2877 10-83 0 1.09 b 

C0075 2400 2620 8383 11-84 54 4.94e b 

8384 11-84 90 0.25 2.73 

S0420 2425 2695 6776 08-84 0 0.12 b 

S0421 2450 2800 10470 08-85 0 1.68 b 
' 

S0422 2475 2820 6775 08-84 0 1.45 b 

S0423 2475 2855 10469 08-85 0 2.40 b 

S0424 2490 2875 10468 08-85 0 1.23 b 
"'0 
Q) 
co 

CD ..... 
N E-39 



• RADIOCHEMICAL ANALYSIS. • Map ·Coordinates MRCID Depth Pu-238 Thoriumb Tritium Co~ Cs-137 Rai226 Am-241 

Location• South West No. Mo-Yr ~nch) (pCI/g) (pCI/g) (pCI/ml) (pCI/g) ~CI/g) (pCI/g) 
I 

(pCI/g) 

I r·----- ----------- ------ ---·····-----.. ------··· -· -----------~ 
~ S0425 ~-~·-····---~-~---·---~~-~--- --·- ... ~~-... ... 0 1.08 ·. 5.74 ... 

·---·-·····~··,.••h ' 
S0426 2510 2910 10467 08-85 0 1.00 b 

S0427 2525 2670 6Tn 08-84 0 1.58 b 

S0428 2550 2970 6n2 08-84 0 11.80 b 

S0429 2575 2670 6n4 08-84 0 3.43 b 

S0430 2625 2645 4111 1().83 0 0.20c b 

S0431 2625 2845 4110 1().83 0 1.79 b 

S0432 2635 2895 6780 08-84 0 5.78 b 

S0433 2650 2695 ana 08-84 0 0.98 b 

S0434 2650 2no an3 08-84 0 12.10 b 

S0435 2650 2945 4109 10-83 0 0.83 b 

S0436 2685 2730 6n9 08-84 0 7.83 b 

C0076 2400 3000 .8290 11·84 36 0.15 b 

8291 11-84 72 0.16 b 

8292 11-84 126 0.11 b 

S0437 2450 3100 5878 07-84 0 ,1.52 b 

S0438 2474 3150 5879 07·84 0 0.27 b 

S0439 2500 3075 5880 07-84 0 0.49 b 

S0440 2500 3375 2984 10-83 0 0.96 b 

S()441 2525 3350 2982 10·83 0 0.07 b 

""0 E-40 Q) 
tO 
CD 
_. 
w 
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APPENDIXD I 

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-APC POINTS 
I 

FIDLER SURVEY DATA MOUND SOU. SCREENING FACILITY DATA 

FIDLER 

I Contamination FIDLER Contamination FIDLER Readings Out 
SMPID Criteria CHI Readings CHI Criteria CH2 Readings CH2 Channel Plutonium - 238 Thorium - 232 

Units: CPM Units: CPM Units: KCPM Units: KCPM Units: KCPM Units: pCilg Uni
1

ts: p~i/g 
RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS Note: RESULTS\ Note: 

12NI5 157.3 65 8.45 4.0 NC 85 b 0.9 I a 
12NI6 157.3 110 8.45 5.5 NC 9 a 0.7 I a 
12NI7 157.3 60 8.45 3.5 NC WIPE c WIPE I c 
12NI8 157.3 60 8.45 4.5 NC WIPE c WIPE I c 
12NI9 157.3 55 8.45 4.5 NC 19 a 0.5 I a I 

12N20 157.3 65 8.45 4.5 NC WIPE c WIPE I c 
12N21 157.3 50 8.45 3.5 NC WIPE c WIPE I c i 

12N22 157.3 85 ·8.45 5.5 NC 16 a I I a I 

12N23 157.3 75 8.45 5.0 NC WIPE c WIPE I c I 

12N24 157.3 40 8.45 3.5 NC WIPE c WIPE I c . 

13NOI 253.5 180 12.48 10.0 NC 15 a l.l I a 

13N02 253.5 95 12.48 4.5 NC WIPE c WIPE I c I 

13N03 130 110 6.5 4.5 NC WIPE c WIPE I c ' 

13N25 157.3 40 8.45 4.0 NC WIPE c WIPE I c I 

13N26 157.3 60 8.45 4.0 NC WIPE c WIPE I c 
14NOI 253.5 100 12.48 7.0 NC WIPE c WIPE I c 
14N02 122.2 80 5.59 4.5 NC WIPE c WIPE I c I 

14N03 130 75 6.5 5.0 NC WIPE c WIPE I c I 

14N07 170.3 100 9.72 7.0 NC NR NR 
I 

! I 
l4N08 170.3 ISO 9.72 10.0 NC NR NR I 

I 

l4N09 170.3 145 9.72 10.0 NC NR NR I j 

14NIO 170.3 85 9.72 8.0 NC NR NR 
I 

I 

J4N11 1170.3 1115 19.72 lto.o INC NR NR ! J 

114NI2' 170.3 130 9.72 8.0 NC NR ~ NR -~ I I 

14NI3 ~- 157.3 100 8.45 I s.s ~ NC NR ·1 NR.I I 
-fll!__NIJ ' IIS.45" · ~:l { ,j IIU 14.U INC Wit'~ c 'Wif'"t! ! c J 

14N25 157.3 85 8.45 7.0 NC 9 a 0.6 I a 
14N26 157.3 80 8.45 7.5 NC 8 a 0.7 I a I 

114~?? . -- 157.3 ISO 8.45 9.0 NC 20 ~--- 0.9 I a 
- -· ---- -- - -- --- ---
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APPENDIXD I 

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-A<1lC POINTS 
I 

FIDLER SURVEY DATA MOUND SOIL SCREENING FACIILITY OAT A 

FIDLER I . Contamination FIDLER Contamination FIDLER Readings Out 
SMPID Criteria CHI Readings CH 1 Criteria CH2 Readings CH2 Channel Plutonium • 238 Thorium • 232 

Units: CPM Units: CPM Units: KCPM Units: KCPM. Units: KCPM Units: pCilg .. Units: JlQ/g 
RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS Note: RESULTS I Note: 

15N01 253.5 190 12.48 10.0 NC 21 a 1.1 I a 
15N02 122.2 110 5.59 4.5 NC WIPE c WIPE I c 
ISN03 130 80 6.5 6.0 NC 0 a 0 I a 
ISN06 130 75 6.5 5.0 NC NR NR I 
15N07 170.3 115 9.72 8.5 NC 30 b I I a 
15N08 170.3 155 ' 9.72 9.0 NC NR NR I 
15N09 170.3 125 9.72 10.5 NC 17 ·a 1.2 

I : 17 a '1.1 

15NIO 170.3 100 9.72 7.5 NC 19 a 0.9 I a 
I <1\N I 1 l.t "ln ~ t'ln Q'l") oc: )o.li""' 'l i .. 'I I 

•· 

SN12 !1 157.3 100 8.4S 6.0 ! NC 17 a 0.6 , I! a .. ,J 
SNJ3 . 157.3 85 ! 8.45 ! 4.S ., NC WIPE c 'WIPB1·'f ~ w~vt ~ 

lll'll4 f:)f .J lUIS ,H.4l ().U I'll.: l'l~ NK I 

16NOI 253.5 170 10.0 10.5 NC 17 a 1.1 I a 
16N02 122.2 70 5.59 4.5 NC WIPE c WIPE I c 
t6N03 130 100 6.5 5.0 NC 0 a . 0.5 I a 
16N04 130 150 6.5 9.0 NC 78 b . 1.2 r a 
16N05 NC NC NC NC NC 243 b 1.2 I a 
16N06 130 45 6.5 4.5 NC WIPE c WIPE I c 
J6N07 170.3 80 9.72 5.0 NC 4 a . I I a 
l6N08 170.3 45 9.72 4.5 NC 9 a 0.6 I a 
16N09 170.3 130 9.72 7.5 NC NR NR I 
16NIO 170.3 125 9.72 6.5 NC NC NC I 
J6NII 157.3 110 8.45 5.5 NC NC NC I 
'6N13 157.3 55 8.45 5.5 NC NR NR I 
17NOI 253.5 100 12.48 5.5 NC 0 a 0.5 I a 
17N02 130 80 6.5 ~ , .. 4.5 NC WIPE c WIPE I c 
17N04 130 80 6.5 4.0 NC WIPE c WIPE I c 
17N05 130 90 6.5 4.0 NC WIPE c WIPE I c 
--···--·~-
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APPENDIXD 

I 

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-A(l)C POINTS . I 

FIDLER SURVEY DATA 

SMPID 
Contamination 
Criteria CHI 
Units: CPM 
RESULTS 

NR - Not recorded 

FIDLER 
Readings CHI 

Units: CPM 
RESULTS 

NC - No samplelreading taken 

Contamination 
Criteria CH2 
Units: KCPM 
RESULTS 

NA - Reading not taken; contamination criteria not exceeded. 
a - Mound Soil Screening Facility detection level not exceeded. 

nu e 
l<tPM - Counts per minute x I 000 : 
pCi/g - Picocuires per gram 
~ 

FIDLER 
Readings CH2 
Units: KCPM 
RESULTS 

FIDLER 
Readings Out 
Channel 
Units: KCPM 
RESULTS 

MOUND SOIL SCREENING FACII.!.ITY DATA 

Plutonium - 238 

I . 
Thorium - 232 

Units: pCi!g Units: IJ~i/g 
RESULTS !Note: RESULTS fiNote: 

,. 

,, 
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Example Sample 

Refusal or 
End of 
Borehole 

Grid Interval 
· o·- 6" 

6"- 4' 

''J,:wml : \1 

. . I 
Indicates Elevated 
Concentrations ofj 
Hazardous Compounds 

I 

~ 
-N-

a 
I 
i 

4'- 8' 
8' -12' 

12'- 18' 
18'- 20' 

Jproximate Grid Size = 1Oft x 1Oft 

iP-0138 1116/95 \ 
I 

• 
FIGURE '5. 13 HOT SPOT S0425 

• 
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5.0 Results 

HotSpots 

• S0/66 

Analyses of soil samples revealed no radiological, organic or inorganic compounds in 
_____ concentrations_exceeding_the_action.le:vels_defined_in_Section.S.l._Eigure5.l:.!_graphl.lcally ________ J_ 

• 

J 
( 
1 

represents Hot Spot S0166 field sampling results. 

One sample from hot spot S0425 (Area 81) triggered field screening action levels: 

1 One sample exceeded limits for hazardous compounds 

Elevated concentrations of chromiwn were detected by the PXRF in soil samples 
collected from the site. 

Table 5.12 ·shows Hot Spot S0425 field results exceeding action levels. Figure 5.13 
graphically represents Hot Spot S0425 field sampling results. 

Table 5.12 Hot Spot S042S Field Sampling Results 

This table lists only those 
samples whose reported 
concentrations exceeded the 
Other Soils field action levels. 

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

Other Soils Characterization Report 
January /996 
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'a' 01 

1't:ST RESULTS • SODIUII lOOID£ SOIL SCUEH Th · rv1 
( KD-80030 1 OP. 1355 ) ~ Of"!U 

400 SECQiftl COUNT / • 
PREPARW 0"! BErrY Ptl'E PI u ton~ u rt1 

____________________ 8_8_:_KEV 17 KEV 4 KORE 

~AHPLE 
HO. 

DATE DATE 
COLLECJ'ED SCREE!IED 

501751 02/27/95 02/28/95 

501750 02/27/95 02/28/95 

501748 02/27/95 02/28/95 

1501749 02/27/95 02/28/95 

1!101"/46 02/27/95 02/28/9, 

02/27/95 02/28/95 

02/27/9~ 02/28/95 

~501743 02/27/95 02/28/95 

9501745 02/27/9S 02/23/95 ,. 

• 

SAMP WIIIOOW WIIIOOW I50· 
SAJIPLEK TYPE pcifq 11Cl/q TOPES GRID LOCATIOII WELL 

CONT 0.9 

COMT 1.4 

CONT l.O 

COHT 0.8 

C()NT 0.8 

COifT 1.2 

COHT 0.9 

CONT 1.0 

H H WESTON OTHER SOILS 
8101-5016 

13 H WES'ION O'l'BER SOILS 
8102·S001 

20 H WESTON OTHER SOILS 
8102-5004 

16 H WESTON OO'IIER SOILS 
8102-SOOB 

20 II WES'IOH OTHER SOILS 
8102-5012 

c 

A 

B 

c 

POl 

Page 23 



-z:r 01 P02 

• TEST RESULTS - SODIUM IODIDB SOIL SCREEN 
.' ( ~&00301 OP. l3SS ) 

400 SECOKD COUHT 
PR~PARED DY BtrTY PETBR$ ·2XT. 4408 

7.' 88 K£V l? KEV MORE 

// DAn DAT8 SNIP WIJitXlW WIIIOOW ISO· 
. /. OOLLEcrF.D SCREENED SIJIPLt:l! TYPE pCi/q ~i/9 TOPES GRID LOCATION WELL 

~- -· 
( 

·501766 02/28/95 02/28/95 (l)lfT 0. 7 l4 ll • WES'roll OTHER SOILS c 
SlOJ•SOOl 

9501761 02/28/9S 02/28/95 COHT u 22 !f WESTON OTHER SOILS A 
8103-5004 

9501764 02/28/95 02/28/95 CONT 1.1 13 N WES'OON OTHER SOILS B 
8103-5008 

9501762 02/21/95 02/28/95 OONT L.O 11 N WEST()N OTHER SOILS B 
8103-5012 

9501758 02/28/95 02/28/95 CONT l.O 14 N WF.S'l'QH OTHER SOILS 
8103-5016 .?6? 02/28/95 02/28/95 COHT 1.0 15 N WES'roll OTHER SOW! A 
8104-5001 

9501763 02/28/95 02/28/95 CXIHT 1.1 10 II WES'l'Q!I Ol'HU SOILS c 
8104-5004 

9501760 02/28/95 02/28/95 COHT l.O 9 H WES'roM OTHER SOILS c 
8104-5008 

9501757 02/28/95 02/28/95 COHT 0.8 16 H WESTON OTHER SOILS B 
8104-5012 

9S017SS 02/28/95 02/28/95 COHT l.O 5 M WBS'roM OTHER SoiLS c 
8105-5001 

9501765 02/28/95 02/28/95 COH'l' 1.0 16 H WES'l'QH O'J'BER SOILS 
8105-5004 

9501'756 02/28/95 02/28/95 COHT 0.9 0 .H WESTON <Yl'BER SOILS 
8105·5008 

9501759 02/23/95 02/28/95 CXlHT 0.7 5 N WES'roN OTHER SOILS B 
8105-5012 

•• so\\J 
~o\J~~~ "~1~ 
c~~~ 

. ~ 
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NonAOC -South 

@ 2 a.ooo.ooo 

i ® I.:,OO,OOD-7,199,999 

• 

PETREX DATA (RELATIVE9 

LEGEND 

RelotNe Resoonse Value' (in ton counts): 

NonAOC-we,t NonAOC-Eost NonAOC-North 

@ ~ 21.000.000 @ :i 11..500.000 ® > 2l.OOO.OOO 

® l.OOO.D00-28.MI,h9 ~ I,IIOO.ooo-1 1,499,1'99 ® 4.000,0Q0-22.Jft.9H 

Relative- Response 

Total 
Petroleum 

es-c 11 
Hydrocarbons 

Plate 4 

Neo 61 

® :l 2,,000,000 

® l.000.000-24.1'H,H9 
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Hof\AOC-South 

@ l lO.COO 

@) J,ooo-et.tt9 

• 

PETREX DATA (~ELA TIVE) 

MLK.JIHGF. 

LEGEND 

Relative ResPOnse Values (in ion 4;0unts): 

HonAOc-Wett ~-East NoMOC-Nort• 

® 2 t.OOO.OOO ®•.100.000 ®). 800,000 

® 100,000-tti,VH ® ».000 .. 710.999 @ ao.ooo-JM.Ht 

Relative Response 

Total Semivolatile 
Hydrocarbons 

Plate 3 

Ateq 61 

® :t 1.400,000 

® 1BO.OOO-t...Jte.tot 
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-
-

NoMOC-Soulh 

®~·--
® a50,0D0-4.1H,.ttt 

-

• 

~ PETREX DATA (RELATIVE) 

LEGEND 

Reiolive RHP<mse Votvu (in ion counts): 

Nof\AOC-We'$l NonAOC-tcat Non.A()C -North 

®. 20.000.000 ® ): ~.DCIO.OOO ® ~ 10.000.000 

@ 2..800.()(111)oo-1t.ne.tn ® a!lO.ooo-•.Ht.tH ® t.soo.ooo-t-,tf9.,SI91 

Relative Response 

Total Aromatic 
Hydrocarbons 

Plate 2 

Aloo 6t 

@l uoo,ooo 

® 1.400.00Go-$.7V9.'" 
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I 
Noi\AOC-South 

®>:100.000 

® ~.OOD-4H,HII 

• 

•. 

+"' 

I 
PETREX DATA (RELATIVE) 

LEGEND 

Relative Response Values (in ion counts): 

NonAOC-West NoMOC-Eost NonAOC-North 

®:t ~.000 ~ :t eo.ooo @:t 400.000 

® ~.OD0-4H,H9 ® 20.ooo-n.11H ® 40,00D-lft,IH 

Relative Response 

Total Halogenated 
Hydrocarbons 

Plate 5 

/Veo 61 

®:t ~.000 
® ~.G00-2411.819 
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RISK-BASED Gl.JlDELINE VALUES 

MOlJ~1) PLA.i'lT 
JVIIAl\USBURG, OIDO 

December 1995 

Submitted to the 
Office of Southwestern .'\rea Programs (EM-453) 

Environmenraj Restoration 
and the 

i\liamisburg Area Office 
U.S. DEPARTi\!Ei'iT OF ENERGY 

Prepared by 
HAZARDOUS WASTE RDlEDIAL AC'I10NS PROGRAM 

Environmental Manng!!ment and Enrichment Facilities 
:.·!anag~d by 

LOCKHEED :\L\R'GN E.l'.'ERGY SYSTEl\-IS, INC. 
for the 

U.S. DEP .. \~T.\lE:'t'T OF ENERGY 
under contr::.:t DE-AC05-8~0R214DO 

FINAL 
(P..EvlSION 3) 
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TABLE4A 

CIIEMlCAL 

IIIah Ellplo'l~u 

IIMX 

P£TN 

ROX 

ltnor1anln 

I Aluminum 

!Antimony 

! ABenic 

Borium 

, Beryllium 

:Cadmium (Did) 

Chromium Ill 

Chromium VI 

Cobalt 

Copper 

"'0 
ll.l 
lO 

CD 
w ..... 

Mound Plant 
Draft Rev. J 

GV for 
TR"'IO .. 

2.70e+OJ 

7.00••111 

. 

• • .... 

-
\ Construction/Mound Employee- SoiUSediment Guideline Values: Chemicals (Units= mg/kg) 

Ingestion Inhalation Ingestion+ Inhalation 
I 

GV for GV for GV for GV for GVfor GV for GVfor GV for GVfor GVfor OVfor 
TReJO·' TR-=10"" HI= I TR•IO_. TR<=IO'' TR=IO"" HI .. I TR•IO-c m .. :to·' TR .. IO"' Ill• I 

l 
$.S0e+01 l 

l 
2.70e+02 2.70e+OI 3.20e+OJ I 

I 
l 

4.2Se+02 ' I 
l.20t+02 6.00e+OS 6.00e+04 6.00t·•OJ I 
l • .SOe+IJ.I I.SSe+01 l . 7.SOe+04 

7.00c+OO 7.00c·OI .S . .SOe-+OJ J.6.Se+06 3.6$~+0$ J.6Se+04 7.00e+OI 7.oo.4oo 7.00c·OI 

I.O.Se+O) S.OOe+06 S.OOe+O$ $.00e+04 ! 
( 1.0Se~06) l 

. ~-~~'" 
7.50e+OS 7.SOe+04 7.S0e+OJ l 

I 
I 

~ Risk -Based Guideline Values Report 
December 1995 

6• 
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TABLE 48 Construction/Mound Employee- SoiVSediment Guideline Values: Rndionuclides (Units= pCi/g) I 
Ingestion External Inhalation Ingestion+ External +Inhalation 

I 
RADIONUCLIDE GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for I GV for OV for 

JR:sJ0-4 TR=IO-S TR•I0-6 TR"'I0-4 TR=IO-S JR .. I0-6 JRaJ0-4 1R"'I0-S JRaJ0-6 TR•I0-4. TRcJO-S JRaJ0-6 

Acllnlum-227~0 2.6.S~02 2.6.5~01 2.6.5~00 1.6.5~02 1.6.5~01 1.6.5~ 2.20~0.S 2.2Cie+04 2.20e+il3 1.00~021 1.00~01 I.OOo+OO 

Amerlclum-241 s.~02 .s.oo~ol s.oo~oo 2.10~04 2.1~03 2.1~2 us~o.s 4.4.5~ 4.4S~J 4.4.S~2 I 4.9S~OI U.So+OO 

Bismulh-207 3.3~04 3.30~03 - 3.30t+02 1.7.5~01 1.7.5~00 1.7Se-OI 1.8~09 1.8~08 1.8~7 1.7.S~I ! 1.75e+OO 1.75 o-OJ' 
I 

Cesium-IJHD .5.50~0) .S.S0~02 .5 . .50~01 4.6.5~01 4.6.5~00 4.6Se-OI 9.00t+08 9.00~7 9.00 H06 ' 4.60t+OI 1 4.6~00 4.6c-OI 

Cobah-60 9.00~0) 9.00~02 9.00~01 IO.OOetOO 1.00~00 I.OOe-01 2 . .5~08 2.SOe+il7 2 . .50H06 1.00~1 I 1.00~00 I.OOo-01 · 

Plulonium-231 5.50~02 S.SO~OI 5.SO ~ S.00~06 5.00 ~0.5 .S.OO ~04 6.S~OS 6.SO ~04 6.SO e+03 5.5~02 I S.SO ~01 .5.SO o+OO 1 

PlulonJum-239 S . .50~02 S . .50 ~OJ S . .50 t+OO 7.S~06 l.JO ~OS 7 . .50 t+04 6.00t+OS 6.00 ~ 6.00 ~J 5.50 ~021 5.SO ~01 5.SO e+OO 

Plulonium-240 .5.50~02 .5.SO e•OJ S.SO ~00 S.00~06 S.OO ~OS .5.00 t+04 6.00e•O.S 6.00 ~ 6.00 t+03 .5 . .SO ~021 .5.SO t+Ol .5 . .50 e+oG 

Rodium-226• 0 S.SO ~02 S.SO ~01 .5.50 ~00 1.4Se•OI 1.4.5~00 1.4.5e-OI 6.00e•06 6.00t+0.5 6.00 ~04 1.40et01 I 1.40e•OO 1.40 e-01 

Stronlium-90•0 3.00~0) 3.00 ~OJ 3.00 ~00 2.4.5~08 2.4.$ t+07 2.4.5 t+06 3.00 t+02 I ).00 ~01 3.00 t+OO 

Thorlum-228+0 7.00e•02 7.00e+OI 7.00t+OO 10.00~01 10.00~00 I.OOe+OO 1.7S~OS 1.7St+04 1.75t+03 8.5~1 I 8.50~00 I . .SOe-01 

Thorlum-230 4.4kt0) 4.4S~02 4.4Se+OI 2.2~06 2.20 e+05 220 ~ 10.00~05 10.00 t+04 10.00 ~3 4.40t+03 I 4.40~02 4.40 t+OI 

lhorium-232 S.OOe+Ol .S.OO e+02 S.OO ~01 4.95~06 ~.95 e•OS 4.95 ~04 9.00t+OS 9.00 ~ 9.00 ~3 S.00t+03 I S.OO ~02 C.. 5.00t+OI :; 

Tritium 2.35~06 2.Jh+OS 2.35~04 1.8~11 J.JIOt+IO 1.80~ 2.J.5t+06 I 2.H~ 2.35t+04 I-I ~ ....... 11' 
I 
I, 
:.. 
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Key to interpreting sample data; 

Sample nomenclature is of the form XXYY-ZZOO 

Where: 
XX = Area-desi9'nat-ion-------------------------------

YY = Sample Location 
01 Historical Hot Spot Location 
02 = Approx 10 feet north of historical location 
03 = Approx 10 feet south of historical location 
04 = Approx 10 feet west of historical location 
OS = Approx 10 feet east of historical location 

ZZ = Sample Type 
so = Soil 

00 = Sample Depth 
01 = Surface 
04 = 0-4 feet 
08 = 4-8 feet 
12 = 8-12 feet 
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ADDED: 
- Supplemental data (Petrex) to main text. 
- Comparisons of maximum concentrations to guideline criteria. 
- Results confirming no metal contamination. 
- Revisions to reflect most recent DOE/EG&G PRS format. 
- OU9 Volume 12 (reference). 
- Risk Based Guideline Values (reference). 
- Other Soils Characterization Report (reference). 

COMBINED: 
- PRS History and Process Description. 

DELETED: 
- Other Soils Sampling Plan (reference). 
- Reference to olutonium at 1 oCi/g in the contamination field. 
Revised recommendation page to document: 
(1) The expiration date for the public comment period has expired. 
(2) The fact that no public comments were received. 
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