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Figure 3-3 Results of Tier I Screening Using VZCOMML Model 
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The study consisted of an update to the HCM, performance of two levels of screening to identify 

COCs, an update to the mathematical model using VZCOMML, performance of predictive 

simulations to determine exposure tirmes and concentrations for the constituents of concern, and 

performance of sensitivity simulations to assess the effects of parameter, boundary condition, or 

conceptualization uncertainty on the predicted results. The primary changes to the HCM included: 

1) a more detailed representation of localized stratigraphy, 2) the need to evaluate only the

Trenches Area, because the other two areas have been successfully remediated, and 3) new source 

term concentrations that are based on recent soil sampling in July 2018. A Tier I and II Soil 

Screening process identified TCE and PCE as primary constituents of concern for the updated 

model. A VZCOMML model was constructed based on available site-specific data and a 

reasonably conservative modeling approach. 

Results of the VZCOMML predictive modeling indicated that PCE and TCE would be below 

Maximum Concentration Limits (MCLs) at the downgradient receptor, which is a monitoring well 

located at the edge of the waste unit. Maximum predicted concentrations for PCE and TCE over 

the 1,000-year evaluation period are 12 to 13 orders of magnitude below MCLs at the receptor due 

to the large unsaturated zone transpo1t distance (depth), comparatively low rates of flow, and first­

order organic decay operating over long transport times. Sensitivity analysis indicated that the 

predicted results are sensitive to fractional organic carbon, infiltration rate, retardation, and 

degradation rate. The least sensitive parameters include aquifer thickness, source length, and 

aquifer hydraulic conductivity. 

The updated model indicates that TCE and PCE at the ARP OU Trenches Area no longer pose a 

threat to human health and the environment. Three primary factors have changed since the original 

modeling was performed nearly 20 years ago that lead to this result. First, active and passive SVE 

have removed mass and reduced concentrations in the vadose zone. Second, the modeling 

performed includes a greater level of discretization (five layers instead of two) and incorporates 

site SJ?ecific data that account for thin layers of low hydraulic conductivity material. The greater 
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level of numerical detail and stratigraphic consideration results in longer travel times and increase 

attenuation of constituents. Third, recent site data indicate that the water table occurs at a greater 

depth of approximately 123 .5 ft, which results in a larger thickness and longer travel times within 

the unsaturated zone. This provides additional protection for groundwater because of the increased 

time for natural attenuation of COCs to occur prior to reaching the water table. 

P:ISRS\0730024 _ ARP\05 ModelReport\Final_ 2020 _with_ RTC _from _reg\2020 _ ARPMigration _Final .docx 



Contaminant Migration Model 

A-Area Miscellaneous Rubble Pile (731-6A) OU (U)

December 2018

5.0 REFERENCES 

SRNS-RP-2018-01190 

Rev.1 

Page 47 of 48 

Aronson, D. and P. Howard, 1997. Anaerobic Biodegradation of Organic Chemicals in 

Groundwater: A Summary of Field and Laboratory Studies (SRC TR-96-0223F), 

Environmental Science Center, Syracuse Research Corporation, 6225 Running Ridge 

Road, No1th Syracuse, NY 13212-2509. 

Karickhoff, S.W., 1985. Pollutant Sorption in Environmental Systems. Environmental Exposure 

Form Chemicals, Vol. I, eds. W.B. Neely and G.E. Blau: Fla.: Boca Raton, CRC, Press, 

p. 49-62.

Lawrence, S.J., 2006, Description, properties, and degradation of selected volatile organic 

compounds detected in ground water - A Review of Selected Literature: Atlanta, 

Georgia, U. S. Geological Survey, Open-File Report 2006-1338, 62 p., a Web-only 

publication at https://pubs.usgs.gov/of/2006/l 338/pdf/ofr2006-1338.pdf 

Marine and Bledsoe 1984. M-Area Groundwater Investigation: Supplemental Technical Data 

Summary. DPSTD-84-112. SRS Phase II Database SKR 1993093014, October. 

Parizek R.R and R.W. Root, 1986. Development of a ground-water velocity model for the 

Radioactive Waste Management Facility, DPSST-6-658, Savannah River Site, Aiken, 

SC. 

Rucker, Gregory, G., 2011. Soil Contaminant Migration Screen Software Calculation Check (U) 

for VZCOMML v. 4.0, Q-CLC-G-00089, Revision 0, Savannah River Nuclear Solutions, 

LLC, Savannah River Site, Aiken, SC. 

SRNS, 2014. Explanation of Significant Differences (ESD) for the Revision 1.3 A-Area 

Miscellaneous Rubble Pile (731-6A) Operable Unit Record of Decision (U), 

Westinghouse Savannah River Company, Savannah River Site, Aiken, SC 

P:IS RS\0730024 _ ARP\05 Model Report\Finnl _ 2020 _with_ RTC_f rorn_reg\2020 _A Rl'Migration _Final.docx 



Contaminant Migration Model 
A-Area Miscellaneous Rubble Pile (731-6A) OU (U)
December 2018

SRNS-RP-2018-01190 

Rev.1 
Page 48 of 48 

SRNS, 2017. Performance Evaluation Report for the A-Area Miscellaneous Rubble Pile (730-

6A) Operable Unit (U), WSRC-RP-2017-00217, Rev. 0, July 2017. Savannah River 

Nuclear Solutions, Savannah River Site, Aiken, SC. 

SRNS, 2018. Performance Evaluation Report for the A-Area Miscellaneous Rubble Pile (730-

6A) Operable Unit, (U), WSRC-RP-2018-00541, Rev. 0, July 2018. Savannah River 

Nuclear Solutions, Savannah River Site, Aiken, SC. 

South Carolina Department of Natural Resources, 2009, South Carolina State Water Assessment, 

2nd Edition. Eds. Wachob, A, Park, AD, Newcome, Jr., R. Columbia, SC, 408 p 

USGS, 2006. Description, Properties, and Degradation of Selected Volatile Organic Chemicals 

Detected in Groundwater: A Review of the Literature, Open-File Report 2016-1338. 

WSRC, 2000. RCRA Facility Investigation/Remedial Investigation with Baseline Risk 

Assessment for the A-Area Miscellaneous Rubble Pile (731-6A) (U), Volumes I and IL 

WSRC-RP-98-4208, Revision 1, Westinghouse Savannah River Company, Savannah 

River Site, Aiken, SC. 

P:\SRS\0730024_ ARP\05 ModelReport\Final_ 2020 _with_ RTC _from_reg\2020 _ ARPMigration _Final ,docx 




