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PRS236 

PRSIDSTORY: 

PRS 236 is the dock area on the southwest comer of SW Building where an elevated level of 
Plutonium-238 was detected. There is no liistory of a plutonium spill o-r leak in this area. 

CONTAMINATION: 

The 1983-84 Radiological Site Survey 2 collected five samples from this dock area which were 
analyzed for radioactivity. The plutonium concentration detected in sample S0166 was 34.5 
pCilg and resulted in the PRS designation for this area. Adjacent samples S0165, S0167, and 
S0168 ranged from 0.22- 1.76 pCilg. These samples are below the As Low As Reasonably 
Achievable (ALARA) standard of25 pCilg. Thorium was not detected in any of these samples. 
The tritium concentration ofthe moisture in soil sample S0168 was 12.7 pCilmL. The drinking 
water standard for tritium is 20 pCilmL. 

The 1992 Soil Gas Survey 3 analyzed four samples from this dock area. Toluene was the only 
volatile organic carbon (VOC) detected. The toluene concentration in these samples ranged from 
0 - 1 06 parts per billion (ppb ). The calculated guideline value for this soil gas contamination is 
414,600 ppb.4 

In 1995, five surface samples collected from the S0166location. These samples were field 
screened for radioactivity and volatile organic compounds (VOCs) to supplement the previous 
investigations of the dock area.5 No radioactivity above background levels were detected by the 
FIDLER survey. No soil gas VOCs were detected in these samples by the Organic Vapor 
Analysis field screening. 

READING ROOM REFERENCES: 

1) Operable Unit 9 Site Scoping Report: Volume 12- SiteSummary Report, December 1994. 
(pages 5-7) 

2) Operable Unit 9 Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. 
(pages 8-12) 

3) Reconnaissance Sampling Report- Soil Gas Survey and Geophysical Investigations, Mound 
Plant Main Hill and SMIPP Hill, February 1993. (pages 13-15) 

OTHER REFERENCES: 

4) Comparison of Actual Soil Gas Values with Calculated Acceptable Soil Gas Values. 
(pages 16-18) 

5) Other Soils Characterization Report, draft January 1996. (pages 19-24) 

• PREPARED BY: 

David Gloekler, Member ofEG&G Technical Staff 
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MOUND PLANT 
PRS 236 

SOIL CONTAMINATION 
SW BUILDING DOCK AREA 

RECOMMENDATION: . 
Potential Release Site (PRS) 236 was identified after 34.5 pCi/g of plutonium-
238 was detected in a surface sample, location S0166, collected from the dock 
area on the southwest corner of SW Building in 1983-84. Four (4) adjacent 
samples ranged from 0.22 pCi/g - 1. 76 pCi/g. All are below the 10"5 

Guideline Value of 55 pCi/g. Toluene was the only volatile organic compound 
(VOC) detected. The toluene concentration ranged from 0-106 parts per 
billion (ppb), which is below the calculated guideline value of 414,600 ppb. 

In 1995, five surface samples were collected from the S0166 location. These 
samples were field screened for radioactivity and VOCs to supplement the 
previous investigations. No radioactivity above background levels or soil gas 
VOCs were detected . 

Since the detection of a slightly elevated level of plutonium-238 was limited 
to the one of five samples and additional sampling indicated no detections 
above background, NO FURTHER ASSESSMENT is recommended for PRS 
236. 

CONCURRENCE: 

DOEIMB: 
Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 

OHIO EPA: <:L.: / ./1-.c~ 
Brian K.,Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

(date) 

.yl:rAt: 
(date) 

Comment period from ________ to---------

0 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 
PRS236 
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· . u.s. Departinent of Energy 
Ohio ·Field Office · - · 

EG&G Mound Applied Technologies 

- . -- __ .. · _- ____ --
.. 5- . 

Page 5 



• • 
;------

Desi:rlptlon of History ahd Natur~ of Waste Handling 

No. 
!-· 

" Q) 
co 
CD 
0> 

231 

232 

233 

234 

235 

236 

237 

238 

Site Name 

r Building, Corridor 8 Alpha 
w.,stewater Sump !Tank 2331 

T Building, Corridor 7 Alpha 
Wastewater Sump !Tank 2341 

Room T-63 Alpha Wastewater 
Sump !Tank 2351 

Building 58 Diesel Fuel 
Storage Tank !Tank 2221 

Area of Possible Elevated 
Thorium Activity 

Site Survey Project 
Potential Hot Spot 

Location S0166 

Site Survey Project 
Potential Hot Spot 
location S0175 

Site Survey Project 
Potential Hot Spot 
location S 1 092 

;ite Survey Project 
"otential Hot Spot 
location S0208 

iite Survey Project 
Potential Hot Spot 
location S04 72 

location Statui . Potential Haiarcious Sutiiltiiilceii 

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

1982 

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

1982 

F-7 Alpha wastewater from process area lloor 
Historical drains ~ 

Filled with 
concrete 

1982 

E-6 Historical Diesel fuel 

E-8 Grounds Thorium 

F-6 Grounds Plutonium-2 3 8 

E-5 Grounds Cobalt-60, Cesium-137 
E-6 

G-7 Grounds Thorium 

·' 

F-5 Grounds Plutonium-238 

G-6 Grounds Thorium 

• 
Hliiardoui Conditions and 

incidenti : .. · '. . : Environmental Data 

Rt~i Releases M~i11& net 
Analytes• 

Rnuhs Ref 

3,4 Unknown - filled No Data 
with concrete 

3,4 Unknown - filled No Data 
with concrete 

3,4 Unknown - filled No Data 
with concrete 

3 Tank Removed No Data 

6 Possible fugitive s 4,6 1 SGSb 12 
dust Table B.3 Locations 

2021, 2148, and 2149 

14, 15 Table B.1 6 

6 Isolated activity 13 Table B.9 6 
from unknown !Appendix E in Ref. 61 

sources 

6 14, 15 Table B.9 6 
!Appendix E in Ref. 61 

6 14 Table B.9 6 
!Appendix E In Ref. 61 

6 13 Table B.9 6 
!Appendix E In Ref. 61 

6 14 Table 8.9 6 
!Appendix E in Ref. 61 ' I 

A.1-26 



lc~ 

"0 
Q) 

(C 
(1) 
....., 

• 

1•1 ·All units oro reported In pCI/g unlass otherwise noted. 
lbl • Blank spaces lmpllas not sampled. 
lei · Additional data on other analytas ora available In releronca 16. 
ldl • Groundwater data. Unit ol measure Is pCI/l. 
1•1· Thlssila Is the sama as Site 119 . 
tfl · G1oumlwilltr data. Unit of moasure Is nCin... 

Table 8.9. Summ.f Radiological Datala,bl 

LDL • Lower Detection 
Limit. 
NO · Not detected. 
NA • Not anolzyod lor. 
NA · No result reported 

Radiological Contaminants 

~*~ Pata for sample S0166 was added to this table. Data from sample 
S0168 was accidentally listed as the hot,spot for PRS 236. See page 
11 for additional sample data. 
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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 APPUED TECHNOLOGIES 

FINAL 

Page 8 



1494500 1495000 ------------1 

6501 Americas Parkway N.E. 
SUITE 800 
ALBUQUERQUE, NM 87110 
PHONE: (505) 884-5050 

ER PROGRAM 

,MOUND PLANT 
MIAMISBURG9 OHIO 

PLATE 1 
( 1 OF 2 ) 

SITE SURVEY PROJECT SAMPLING LOCATIONS 
PREPARED FOR 

SITE SCOPING REPORT: VOLUME 39 
RADIOLOGICAL SITE ~VEY • 
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• RADIOCHEM.AL ANALYSIS • 
Map Coordinates MRCID Depth Pu-238 Thorlumb Tritium Co-al Cs-137 Ra-226 Am-241 

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

S0161 1775 2795 3093 10-63 0 1.19 b 

S0162 1775 2845 6206 08-84 0 0.62 b 

S0163 1775 2870 6207 08-84 0 0.34 b 

S0164 1505 3175 3096 10-83 0 0.25 b 

+ S0165 1750 3300 6211 08-84 0 0.22c b 

+ S0166 1750 3350 4000 10-83 0 34.50 b 

+ S0167 1775 3225 6212 08-84 0 0.81 b 

+ S0168 1775 3275 3099 10-83 0 1.76 b 12.73 

S0169 1790 3010 8424 11-84 0 0.05 b 

S0170 1790 3025 3097 10-63 0 0.41 b 

S0171 1790 3200 3098 10-83 0 1.87 b 

S0172 1285 3555 4081 10-83 0 0.17 b 1.65 

S0173 1315 3465 3050 10-83 0 0.17c b 

C02 54 1325 3630 8415 11-84 36 0.22 b 

•c denotes core location and S denotes sur1ace sample location on Plate 1. 

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

'verification sample analyzed lor OA/OC. 
dNo MAC ID assigned because In sHu gamma spectrometry was per1ormed for thorlum·232. 

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

1J The depth for this sample was given as ·ss·. For mapping purposes (Plates 1 and 5), this Is assumed to be a sur1ace sample. 
D.l 0Sample results were given Isotopically lor this sample and Included 0.99 pCifg thorium-228; 321 pCI/g thorium-230; and 1.5 pCifg thorlum-232, for a total of 323.5 pCijg. (Q 
ro 
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4.1.11. Locations With Elevated Plutonium-238 

The evaluation of the Site Survey Project data for the compilation of this report indicated that 
three potential hot spots contained levels ofplutonium-238 in excess of25 pCi/g. These are all 
surface locations, numbered S0166, S0208, and S0706 on Table IV.9. These areas indicated 
plutonium-238 values of34.5, 61.0, and 28.9 pCi/g, respectively. Surface location 0166 is 
located near the SW{l) and R Buildings on the Main Hill; surface location 0208 is located 
northwest of the WD(2) Building; and surface location 0706 is located north of the Area 1 runoff 
channel that goes west toward Area 2 (Plate 1(3)). The Area 1 runoff channel is located in a 
ditch, and location 0706 is either on the embankment or in the woods above Area 1. The review 
of process history indicates that the elevated plutonium-238 activity in the three potential hot spot 
locations cannot be easily associated with process information. Areas 3, 4 and 4a, 7, 8, 12, and J 
also indicated elevated levels ofplutonium-238. The elevated concentrations are not directly 
ascribed to process history, but may be due to spills, runoff, or other unknown processes. 
Descriptions of these areas are provided in companion sections of this report. Areas 3, 7, 8, and 
12 are included in section 5; additional descriptions of Area 7 are provided in section 7; areas 4 
and 4a are included in section 3; and Area J is described in section 1 0 . 

ER Program, Mound Plant RifFS, OU9, Site Scoping Report: Vol. 3 -Radiological Site Survey 
June 1993 
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Department of Energy 
Albuquerque Field Office 

Environmental Restoration Program 
EG&G Mound Applied Technologies 
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TABLE 11.4. SUMMARY OF POSITIVE DETECTIONS-MAIN HILL 

·-···· .. - -· ---------·--· ii'PJ!> . . ·-··--····-···· ·-- -·· -------·---·--- ---.lCI~-- ---

SAMPLEID SAMPLE FREON 11 FREON 113 
DATE 

MND-01-1002-1003 28JUL92 --- ---
MND-01-1003-0005 28JUL 92 --- ---
MND-01-1005-0005 28JUL92 --- ---
MND-01-1 007-0005 29JUL92 --- ---
MND-01-1008-0005 29JUL92 --- ---
MND--01-1008-1005 29JUL92 --- ---
MND-01-1009-0005 29JUL92 --- ---
MND-01-1010-0005 29JUL92 --- ---
MND-01-1014-0005 29JUL92 --- ---
MND-01-1016-0003 30JUL92 --- ---
MND-01-1046-0005 4 AUG 92 --- ---
MND-01-1047-0005 4 AUG 92 --- ---
MND-01 -1048-0005 4 AUG 92 --- ---
MND·-01-1050-0003 4 AUG 92 --- ---
MND-01-1050-1003 4 AUG 92 --- ---
MND-01-1051-0003 4AUG92 --- ---
MND-01-1052-0003 4 AUG92 --- ---
MND-01-1053-0002 5AUG92 2 ---
MND-01-1054-0005 SAUG 92 4 ---
MND-01-1055-1005 5 AUG92 --- ---
MND-01-1057-0005 5AUG92 --- ---
MND-01-1062-0003 5AUG92 --- ---
MND-01-1064-0005 11 AUG 92 --- ---
MND-01-1066-0005 11 AUG92 --- ---
.MN~.l=..lQ§I-ooos --··- _ 11 AUG 92 --- ---
MND-01-1069-1005 12 AUG92 --- ---
MND-01-1070-0005 12 AUG 92 --- ---
MND-01-1070-1005 12 AUG92 --- ---
MND-01- 1072-0005 12AUG92 --- ---
"M-No.::.-o1=--io74=-ooos -- · 12AUG 92 - ----7gg---
MND-01-1074-1005 12AUG 92 --- 812 
MND-01-1075-0005 12 AUG 92 --- ---
MND-01-1076-0005 12AUG92 --- 2934 
MND-01-1077-0005 12 AUG 92 --- ---
MND-01-1079-0005 13 AUG 92 --- 13 
MND-01-1080-0005 13 AUG 92 --- 13 
MND-01-1085-0005 13AUG92 --- 102 
MND-01-1086-0005 13 AUG 92 --- 47 
MND-01 -1093-0005 15 AUG92 --- ""131000 
MND-01-1094-0005 14 AUG 92 --- 83 
MND-01-1097-0002 14 AUG 92 --- ---
MND-01 -1099-0005 15 AUG 92 --- ---
MND-01-1101-0005 16 AUG 92 --- 865 
MND-01-1102-0005 16 AUG92 --- 419 
MND-01-1106-0003 16 AUG92 --- 329 
MND-01-1108-0005 16AUG92 --- ---
MND-01-1109-0005 16 AUG 92 --- ---
MND-01-1110-0005 16AUG92 --- ---

ER Program, Mlln & SMJPP Hills 
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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 present a potential 
soil contamination problem· for volatile organics. The soil gas survey that was conducted at Mound as part of the 
"Reconnaissance Sampling Report-soil Gas Smvey 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 CODtaminant 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 = (Cg/Pb}*[[ 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 Henry's Law Constant · 
pw water filled porosity 
pt total porosity 
Ct target soil concentration in ng/g or uWJcg (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 1. 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)/[[Pb*Kd!HJ + fpw/H] + [pt-pwJJ 

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

Pb 
pw 
pt 
foe 

315196 

1.6 
0.15 
0.43 
0.02 

Bulk density of the soil in g/mJ 
water filled porosity 
total porosity 
fraction organic material in soil (used in developing the SSL values) 
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• 

na not available 

IF THE SOIL GAS READING IS BELOW THE VALUES IN THE CALCULATED SOU.. 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 15 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 0.0 1, new SSL values and new acceptable soil gas values will be calculated for that paiticular PR.S . 

3/5/96 
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3.0 Methods 

locations in Area 23 were sampled by the field teani while wearing 
nrc1tec:non. Level of protection and required personnel protective 

R WP and outlined in the site HASP. 

Hot Spots 

Except as indicated below, 
guidelines of the SAP. Minor 
detailed in ISPCNs in Appendix A. 

C0028 

alpha and beta 
Hot Spot. After consultation with the Engineer, 8 

were sampled to define the extent of this 
Lab detection of elevated Pu238 resulted in additional borings 

11 locations were sampled in addition to the original 5 outlined in the 

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~tions. 

reconfiguration 
around SO 17 5. The 

utilities crossing at this Hot Spot 
~nptm~ pattern in this area. Six samples 1ocancm 

•6 ........... , .. is best illustrated by 

Mound services were required 
allow access to borehole locations. 

A steep slope and 
location. A auger was used to collect samples to a 

ample sample for Mound Rad Lab and PXRF 

samples at this 
of 2 feet bgs. 

surface 
-"a.:> incorporated into the 0- to 2-ft. composite sample. The east 

.I.U""·~ ... due to physical constraints (Bldg. 89) . 

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

N:tDdD'O-SOILSIR£PORnTCX11i'ROJ£CT 
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5.0 Results 

HotSpots 

Analyses of soil samples revealed no radiological, organic or inorganic compounds in 
concentrations exceeding the action levels defined in Section 5.1. Figure 5.12 graphically 

- represents Hot Spot-SOY66-field samplmg-resuliS. -

from hot spot S0425 (Area 81) triggered field screening action 

Elevated of chromium were detected by the 
collected from the 

Table 5.12 shows Hot 
graphically represents Hot 

S0425 field results exc4eec11nJ 
field sampling 

Analyses of soil 
concentrations 
represents Hot 

.. Y ....... 1CU no radiological, organic or 
the action levels defined in Section 5.1. 
1 field sampling results. 

levels. Figure 5.13 

compounds in 
5.14 graphically 

of soil samples revealed no radiological, organic or inorganic connoour 
· exceeding the action levels defmed in Section 5.1. Figure 5.15 graJliDCal 

Hot Spot S0982 field sampling results. 

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

Other Soils Characterization Report 
January I 996 
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6.0 Analysis and Conclusions I 
l 
i 

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

N:\D&D'().S()JLS\RE.PORTITIXlV'IlWECT 

, S0175, Sl 
compoWlds 

Table 6.9 Area 80 Analysis 

Table 6.10 Area 81 Analysis 

I 
I 
l 

I 
a 
I 

~~ .. ~ ... I 
~~--~~--~~--~~1 

Other Soils Characterization Report 
January 1996 

I 

I 
I 
I 
I 

Page23 ) 



.. --~- . 

I 
SHEET_of_ 

~· CUENT/SUBJECr _3 . ..J,.Q'--!-f ={p~_(p:~F----~~~----- W.O. NO.-----

I 
I 
I 
I 
I 
I 

•• I 
I 
I 
I 
I 
I 
I 

•• 
I 
I 

TASK DESCRIPTION ~-~~~~~~~~~~~~~~~~~T~A~S~K~N~O~·========~ 

PREPARED BY~~~-~~- DEPT~~--DATE--- APPROVED BY 

. MATII CHECK-BY . DEPT. ··DATE·---

METIIOO REV. BY -· __ __ __ UEPT DATE 

It" , : 
f : 
t1 : 

•· It •. 

v ' 
. :( --~ 

- ----' --: :, 
·rt 
•I!-
-· .... ·-- . " ...._._.., 

...;,...-. . -- - . -

·---- ·-: 

~ -. 

~--

/3 

-·-

DEPT DATE 

,_ 
~-

~-:. -~-- --. -

- .. -- ...... . -

Page 24 




