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PRS247 

PRSIDSTORY: 

__ j>ot~ntjal_Release_Site (PRS)24_Iwas_identified as a result of the-August-1992 Soil Gas Survey 
sampling which identified sample location 1129 as a potential Volatile Organic Compound hot 

2 spot 

• ________ --Sample-location-1-1-29 (PRS-247-)-is-l~cated on the -southern-part-of-the-Main -Hill;approximately ---------
due north of Building 51. No radioactive or hazardous waste generating processes are known to 
have occurred at the location ofPRS 247. 

CONTAMINATION: 

The February 1993 Soil Gas Survey showed that levels of contamination as: 

fm:am~t~I SQil Gas R~adin~ Calculated Soil Calculated Soil Screening 
c . 4 CQmparisQn Value5 QncentratiQn 

Freon 113 lOppb 
Toluene 11 ppb 0.05 mglkg 127 mglkg 

1,1,1-TCA 37ppb 0.13 mglkg 17 mglkg 

Surface soil samph!s were collected and analyzed in the area ofPRS 247 during the Site Survey 
Project for Plutonium-238 and Thorium-232. Results indicated no elevated activity of either, 
values measured were at or below background. 

READING ROOM REFERENCES: 

1) Operable Unit 9 Site Scoping Report, Volume 12- Site Summary Report, September 1994 
(pages 5-8) 

2) Soil Gas Survey and Geophysical Investigations, February 1993. (pages 9-11) 
3) Operable Unit 9, Site Scoping Report, Volume 3- Radiological Site Survey, June 1993. 

(pages 12-14) 

OTHER REFERENCES: 

4) Calculation of soil contaminant concentration from observed soil gas readings. (pages 15-17) 
5) Soil screening level calculations - soil concentrations that pose no calculated threat to 

groundwater. (pages 18-21) 

PREPARED BY: 

Eric Horstman, Member ofEG&G Technical Staff 
John Nichols, Member ofEG&G Technical Staff 
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MOUND PLANT 
PRS 247 

SOIL CONTAMINATION- MAIN HILL 

RECOMMENDATION: 

---- This Potential Release-Site{PRS) wascreatecfdue to quantitative-soirgasvolatile organic-----­
compound (VOC) detection. However, the calculated soil concentrations of the VOCs 
detected were all less than their respective 1 o-o risk based Guideline Values. 
Additionally, there is no history or evidence of any hazardous or radiological activities or 
processes occurring at this PRS. Therefore, PRS 247 is recommended for NO 
FURTHER ASSESSMENT. 

CONCURRENCE: 

DOE!NIB: 
Arthur W. · Kleinrath, Remedial Project Manager 

USEPA: 

OHIO EPA: L ~ ~ 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

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 
PRS 247 
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OU9 
SITE SCOPING REPORT 

-······~~··~~ --~-· ---·- ~~--···-· - --- ---- ~ 

VOLUME 12-SITE SUMMARY REPORT 
SEPT 94 
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ER Program, Mound Plant 
Revision 0 
M~SSSOF•.wro 111211/llol 

Table V .1. (page 2 of 5) 

Site Name 
Evidence of 

Raleua• 
Further Action 

Recommended• FFA OU 

OU 9, Site Scoping Repon. Vol. 12-Site Summary Repon 
September 1994 
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ENVIRONMENTAL RESTORATION PROGRAM 

______________ SOIL _GAS SU-RVEY AND-GEOPHYSICAl- INVES=fiGA-i=IONS~- - --­

MAIN HILL AND SM/PP HILL AREAS 

______________________ BEC_ONNAISSANCE-SAMPbiNG--- ---- ---------

MOUND PLANT 

MIAMISBURG, OHIO 

February 1993 

DEPARTMENT OF ENERGY 

ALBUQUERQUE OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 
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TABLE 11.4. SUMMARY OF POSITIVE DETECTlONS~MAIN HILL 
b 

SAMPLEID FREON 11 FREON 113 TRAN~12DCE I CIS-12DCE 

Iotas: 
Only sample locations having positive detections wa shown. 
•: Associated trip, ambient, equipment or field blank contained specified compound. 
B: Indicates blank sample. 
w: Indicates water saJlllle. 
••: Freon 113 & TCE Oft-Scale 

A Progmm, Mlln & StM"P Hilla 

iOI'PUaiC :\....0\EG&c:NND ... IIC:'I'a- 4.WKJ 

Roconmlssanoe S.mpllngReport 
Februuy 1993 

111TCA PCE TCE TOLUENE 
I 
I 

s• 
3• 

Sol Ga 1 Survey 

i Page 2-22 
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MOUND PLANT 
MIAMISBURG, OHIO 

IJ[Ilfl June 1993 
~~=r~: 
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1 
~~~~ FINAL 

Department of Energy 

<} ~ :::~::: :::o:: Progmm 
J).:iii EG&G Mound Applied Technologies . ;;: I 
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CALCULATION OF SOIL 
CONTAMINANT CONCENTRATION 

_ _ ____ __ __ ____ _ __ FROM-OBSERVED- S.OI-L GAS--- --- ------- ---- --
READINGS 

------------------------------- ----- -~-- ----------------
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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 
~- - -- -~ -- presenta-potential~soil-contamination problemfor-volatileorganics.- -The soil gas survey~thatwas ~- --- -- ~ ----- ---~ -~-

conducted at Mound as part of the "Reconnaissance Sampling Report-Soil Gas Swvey 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 

-- -------Engiifeers--:-Thineclinique nas been usea witllus-EPKRegioniX~approvarat a large-Supemmctsite _____ ------

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: 

where 

C8 concentration of volatile chemical concentrations as soil vapor in nglml 
Pb Bulk density of the soil in glml 
K.t soiVwater partition coefficient in rnVg 
H Dimensionless Henry's Law Constant 
Pw water filled porosity 
Pt total porosity 
Ct estimated soil concentration in mglkg 

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 glml 
Pw 0.15 water filled porosity 
Pt 0.43 total porosity 

The technique that Mound Plant will use for screening a PRS is to compare the estimated soil 
concentration (CJ values obtained at a PRS with soil 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 Soil Screening Level (SSL) is the level of contamination that can exist in soil that 
does not adversely affect the quality of groundwater at a potential drinking water source such as the 
Buried Valley Aquifer. 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 soil guideline values, therefore they are more conservative 
and are appropriate to be used as the basis for comparison with the estimated soil concentration (C). 

Page 16 
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PRS247 

SOIL CONCENTRATION FROM SOIL GAS READINGS 
PRS 247 

A method developed by ICF Kaiser Engineers, Inc. to estimate soil concentrations from soil gas concentrations has been relatMey 
successfui(ICF-KE,-1992). ·In US EPA Region IX; this technique has been used; with-EPA 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 cOncentrations are 
related to the soil gas concentations by the following equation: 

--------'--:--=~~~-----------------------------------'---------

Ct = (Cg/Pbt[l Pb • Kd I H)+ (pw I H)+ (pt -pwD 

Cg 
Pb 
Kd 
H 
pw 
pt 
foe 

concentration of volatile chemical t:oncentrations as soil vapor in nglml 
1.6 Bulk density of the soil in glml Mound soil specific 

soil/water partition coefficient in mVg Chemical specific 
Dimensionless Henry's Law Constant Chemical specific 

0.15 water filled porosity Default SSL soil values 
0.43 total porosity Default SSL soil values 
0.02 fraction organic material in soil Mound soil specific 

Prepared by Bray 212196 
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SOIL SCREENING LEVEL CALCULATibNS. 
SoUl concentrations that pose no calculated threat to groun~water 

I 

I 
I 

REFERENCES i 
I 
I 

Schairbaum, J.R. and Frost, J.P. 1988. ·The Hydrology of Sica more Farm - A Preliminary Report. • Center for Ground water 
Management, Wright State University. September 20, 1988. J i 

DOE. 1994. ·operable Unit 9, Hydrogeologic Investigation: Bedrock Report: U.S. Department of Energy, Alb~querque Fl~ld Office, 
Albuquerque, New Mexico. January, 1994. i 
USEPA. 1994. ·Technical Background Document for soil Screening Guidance - Review Draft: U.S. Environmental Protect'ion 
Agency, Office of Emergency and Remedial Response. EPA/540/R-94/106 December, 1994 \ I 

I 

ut-<AFT SOIL SCREENING LEVELS 2/2/96 

I 
I 
I 

' ' ' i 
Prepared by Alec Bray 
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!sou: SCREENING_ LEVELS--PRS 247 ] 
A Soil Screening Level (SSL) is the level of contamination that can exist in soil that does not adversely affeqt the quality of 
groundwater at a potential drinking water source such as the Buried Valley Aquifer (BVA). ' 

Soil Screening Calculations are used to determine if a PRS may adversely affect ground water quality due to leaching of organic 
I 

soil contaminants. These equations conservatively calculate the effects of soil leaching and ground water mixing at a particular 
PRS. The input parameters represent conditions at the PRS. MCLs are assumed to be protective of ground water that ~ill be used 
as a drinking water source. Note that the distance a PRS lies from a potential drinking water receptor (BVA) 1generally controls the 
amount of ground water mixing. 1 

I 

' 
NOTE: Once the equation calculates a mixing zone depth (d) that is equal to the aquifer thickness (da), no ~tfditional mixing or 
dilution takes place. This is the maximum attentuation that the Soil Screening Level Equation calculates. All distances to a 
potential receptor greater than the distance that first causes the mixing zone depth to equal the aquifer thickr:tess creates no 
additional attenuation. For this reason, the tables are only reproduced until (d) is equal to the aquifer thickness, which in the case 
of the Mound Plant Bedrock Is 15m. ' 

DRAFT SOIL SCREENING LEVELS 2/2/96 Prepared by Alec Bray 
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Mixing Zone Depth Calculation 

MIXING ZONE DEPTH (d) 

d = (0.0112(L +xr)2
)
0

·
5 + da{1 - exp[(in(L +xr))/Kida))} 

DILUTION FACTOR (df) 
df = 1 + Kid/inL 

(Equation 3) 

(Equation 4) 

I 
I 

i 
I 

LS_O-IL_S_C_R_E_EN_I_N_G_L_E_V-EL--CA_L_C_U_LA __ T_IO-N----------------------------------~!. 
I 

SSL = Cw{Kd +(Ow+ (OaH))/B} (Equation 1) j 

Kd = Koc *foe 

INPUT PARAMETER DEFINITION 
MCL 
Cw 
Kd 
Ow 
Oa 
H 
B 
Koc 
foe 

DRAFT SOIL SCREENING LEVELS 

mg/L 
mg/L 
Ukg 

kg/L 
Ukg 
g/g 

2/2/96 

(Equation 2) 

I I 
target soil leachate. Acceptable water conrl. * df 
soil-water partition coefficient l 
saturated porosity 1 

air filled porosity : 1 

Henry's Law constant * 41 to make dimensionless 
dry soil bulk density i : 
soil organic carbon/water partition coefficient 
fraction organic carbon in soil ! 

i 
Prepared by Alec Bray 
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RECOMMENDATION 
PRS247 

This PRS was created due to qualitative soil gas VOC detections. 
However, the concentrations of the VOCs detected were all less than their 

----- ----- --------respective l0-6RiskBasedSoilGtiioeliiies. -Additionally;tliere-is-no-- ------------- ---- ----

history or evidence of any hazardous or radiological activities or processes 
occurring at this PRS. 

-------------
------------Tlierefore,-siilce no evioence-oTpotential contamination exists-at PRS247, 

the recommendation is for No Further Assessment. 

• 




