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December 28, 1993

Mr. Peter Kinney
Environmental Engineer
County of Alameda
General Services Agency
4400 MacArthur Boulevard
Qakland, California 94619

SUBJECT: CONTAMINANT MODELING USING SESOIL. FOR THE FOURTH AND
MADIGAN SITE, SANTA RITA CORRECTIONAL FACILITY, ALAMEDA
COUNTY, CALIFORNIA. Versar Project No. 2241-011

Dear Mr. Kinney:

We are pleased to submit thi draft 1 port for the contaminant modeling performed by Versar,
Inc. (Versar) for the County of-Alameda General Services Agency (County) in accordance with
our contract dated November 8, 1993. The contaminant model used was the EPA SESOIL
software program included in the Riskpro package {General Sciences Corporation, 1989). The
model was used to estimate the potential vertical migration of specific petroleum hydrocarbons
reported to be present in the excavation stockpiles generated from the excavation of underground
storage tank numbers 4, 4a, and 4b located at the Fourth and Madigan site at the Santa Rita
Correctional Facility. The laboratory analytical data used for the modeling is presented in
Attachment A, It should be noted that the characteristics of the soil types used for this modeling
exercise were adapted from the data collected from the Old Graystone Fueling Arca by
Environmental Science and Engineering, Inc. (ESE).

Objective

The objective of the modeling is to estimate the potential amount and depth of migration of
specific petroleum hydrocarbon components through the subsurface of the site over a given
period of time.

Data and Modeling Analysis

The laboratory analytical results reported the presence of fuel oil hydrocarbons (as diesel) and
xylenes in the stockpile. To provide an estimate of the potential vertical migration beneath the
site computer aided modeling was performed for diesel and for xylenes in a diesel ligand as
further described below.

The bioremediation cell consists of approximately 500 cubic yards of s0il covering approximately
9,000 square feet and is approximately 18 inches thick. Diesel concentrations were reported as
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high as 100 milligrams per kilogram (mg/kg) and xylene concentrations were reported in one
sample at 0.008 mg/kg. The average concentration of diesel is 26.5 mg/kg. The average
concentration of xylene is 0.0053 mg/kg.

The initial setup of the SESOIL model requires input parameters of climate, soils, chemical, and
application data. The climate data used was extracted from a database supplied with the
software. The selected climate data is specific for Oakland, California. The soils data is based
on lithologic logs from the site investigation performed by ESE for the Old Graystone Fueling
Area. The logs classify four distinct lithologic units between the ground surface and the water
table (located at approximately 25 feet below ground surface), The soil parameters were defined
to represent the four lithological units. Graphs showing the contaminant depth versus time and
adsorbed concentration versus time (at 50 centimeters depth) are included as Attachment B.
Specific climate, soils, chemical and application data for each model run are specified in the
printouts inciuded as Attachment C.

Chemical input data was based on the laboratory results of ESE sampling events and literature
derived constants. Chemical parameters such as Henry’s Constant, biodegradability, and
molecular weight are defined for each chemical compound. Model runs were conducted for
xylene using diesel as a ligand, and for diesel alone. The purpose of modeling diesel by itself
is to obtain additional chemical data specific to the ligand. Modeling the diesel compound
involved the use of specific volatilization and biodegradation data which was not included in the
model using diesel as the ligand. This provides a measure of the reliability of using diesel as
a ligand,

The calculated mass of diesel and xylene (or diesel alone) was applied to the top layer of soil
to simulate the initial loading conditions. The mass of diesel was calculated to be 13.648
kilograms (kg). The mass of xylene was calculated to be 0.0027 kg. Note that the xylene and
diesel calculations were based on the results from the analysis of ten soil samples. Values for
all non-detect samples were assumed to be at concentrations equal to the reporting limit of the
analytical methods used. This conservative approach was maintained throughout the entire
modeling simulation. A period of 30 years was simulated for each run.

The primary assumptions associated with the SESOIL estimation are:

. All data provided to Versar represents an accurate assessment of the current site
conditions.
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. The site will not be impacted with additional contaminants.
. There are no preexisting contaminated conditions beneath the soil stockpile.

. All non-detect analytical results represent a contaminant concentration equal to the
method detection limit.

. The diesel ligand is non-biodegradable and non-volatile (this assumption is used to
maintain a conservative approach).

. The soil pile and contaminants are homogenous.

. The contaminants are applied to the upper layer of soil (beneath the soil stockpile)
on the first day of the first month of the simulation.

. All other parameters are as stipulated on the printout for each simulation.

Discussion of Resulils

A The results of the model calculation for xylene in a nondegrading diesel ligand indicates that
after 30 years the contaminant has migrated to a depth of 2.362 meters (m) (Figure 1a) with 90
percent of the initial 0.00277 kg of xylene having been degraded or volatilized within the first
five years, The maximum concentration of xylene remaining adsorbed to the soil after 30 years
was 2.63 x 10 micrograms per kilogram (ug/kg) (Figure 1b). The maximum depth of diesel
after 30 years is 1.118 m (Figure 2a) with 90 percent of the initial 13.648 kg having been
degraded or volatilized the first four years. The maximum average concentration of diesel
remaining adsorbed to the soil after 30 years is 6.4 x 10° ug/kg (Figure 2b). The remaining
diesel is found primarily in the upper 0.6 m of soil.

Note that the calculated concentrations of the residual contaminants are well below the practical
quantitation limits of the analytical methods used to identify the specific analytes. In addition,
the analytes are only present in the uppermost sand layer. The non-biodegradable diesel ligand
migrated to just above bottom of the sand but did not penetrate the clay. This ligand migration
is shown to be false by the diesel model which calculates a maximum depth of 1.118 m for
diesel. Based on these results there is a very low likelihood that diesel or xylene present in the
biodegradation cell will migrate to groundwater beneath the site.

2273-94/2241-011/D1C28,93
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Because SESOIL does not allow for the collection of contaminants at the interface between the
sand and clay layer, a warning is printed at the top of each printout. This warning is not
relevant to the outcome of the simulation because the contaminants did not migrate to the depth
of the second layer.

Conclusions

The conclusions stated below are derived from the results of the modeling projected for a 30
year time period for the petroleum hydrocarbon components diesel and xylene.

The maximum migration depth of diesel is 1.118 m with a maximum average
concentration of 6.4 x 10® ug/kg adsorbed to the soils. The majority of the diesel
is degraded within the first four years. The diesel remaining after 30 years is
calculated to be at a concentration well below the PQL for the analytical method
used for detecting diesel fuel.

The maximum depth of migration of xylene in a nondegradable diesel ligand is 2.362
m with a maximum average concentration of 2,63 x 10° ug/kg adsorbed to the soils.
The majority of the xylene is degraded within the first ten years. The xylene
remaining after 30 years is also estimated to be at a concentration well the PQL for
the analytical method for detecting Xylene.

The likelihood of the petroleum hydrocarbon contamination impacting the
groundwater beneath the site within the 30 year time period is a very low. The
model results indicate that degradation of the contaminants is occurring at a rate that
will preclude their impact with groundwater. After ten years, the contaminant
concentrations are estimated to have degraded to concentrations well below current
reporting limits.

2273-94/2241-011/DEC28,93
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If you have any questions or concerns regarding the information presented in this report, please
do not hesitate to call our modeler, Mr. Lawrence Kleinecke, Senior Geohydrologist, in our
Sacramento office at (916) 962-1612.

Sincerely,
Versar, Inc.

Robert White
Program Manager

RWW/bmk
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