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Appendix N: Johnson-Ettinger Vapor Intrusion Model - Soil Data Input

DATA INPUT FOR VAPOR INTRUSION INTO BUILDINGS FROM PCE SUBSURFACE SOIL CONTAMINATION:

ENTER ENTER
Initial
Chemical soil
CAS No. conc.,
(numbers only, CR
no dashes) (ug/kg) Chemical
[ ter1ea ] 1020 | [ Tetrachloroethylene ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Depth below Tolals must add up to value of Lt (cell D28) Soil
below grade grade to bottom Thickness Thickness stratum A
Average lo bottom Depth below of contamination, Thickness of soil of soil 8CS
soil of enclosed grade to top (enler value of 0 of soil stratum B, stratum C, s0il type
temperature, space floor, of contamination,  if value is unknown) | stratum A, (Enter value or 0)  (Enler value or 0) | (used lo estimate
TS LF Lt Lb hA hB hC s0il vapor
{oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability)
[ 6 | 10 I 200 [ 0 200 | 0 | 0 S
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B
soil dry soil total soil water-filled soil erganic soil dry soil total soil water-filled soil organic
bulk density, porosity, porosity, carbon fraction, bulk density, porosity, porosity, carbon fraction,
pBA nA BoA focA ppB nB fwB focB
(g/em3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)
[ 15 I 0.434 | 0.3 [ 0,0033 [ 0 | 0 [ 0 | 0 ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed
space Soil-bldg. space space Enclosed Floor-wall Indoor
floor pressure floor floor space seam crack air exchange
thickness, differential, length, width, height, width, rate,
Lcrack AIT LB wB HB w ER
(cm) (g/cm-s2) (cm) {cm) {cm) {cm) (1/h)
[ 15 | 40 | 1524 I 1220 [ 305 [ 0.1 [ 045 |
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Targel Target hazard
time for fime for Exposure Exposure risk for quotient for
carcinogens, noencarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATc ATnc ED EF TR THQ
{yrs) {yrs) {yrs) (daystyr) (unitless) (unitless)
[ 70 I 30 I 30 | 350 1.0E-05 | [

Used lo calculate risk-based
soil concentration

INCREMENTAL RISK RESULTS:
Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,
carcinogen noncarcinogen
(unitless) {unitless)
5.2E-06 | NA |
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Appendix N: Bioscreen Summary

The Bioscreen Natural Attenuation Decision Support System (AFCEE, 1996) was used
to evaluate the likely natural attenuation of dissolved-phase PCE between the sentry
wells and the bank of the Kenai River, a distance of approximately 15 feet. Due to the
short travel time (approximately 10-20 days) and long half-life of PCE (nearly 3 years),
appreciable biodegradation will not occur over this distance. Therefore, the only
mechanisms for attenuation are adsorption to organic carbon, dispersion, and
volatilization. ~ The Bioscreen model does not consider volatilization: therefore,
dispersion and adsorption are the two mechanisms modeled.

As stated in the Bioscreen manual, “dispersion refers to the process whereby a plume
will spread out in a longitudinal direction, transversely, and vertically downwards due to
mechanical mixing in the aquifer and chemical diffusion.” A decrease in plume
concentration will result from dispersion with cleaner water. At the River Terrace site,
dispersion will reduce plume concentrations only near the plume boundaries, because
those are the only areas where relatively clean water is available for mixing.

Due to the large size and heterogeneous nature of the present plume, the Bioscreen
model could not be calibrated to site conditions. Instead, a range of input parameters
was used to bracket reasonable results. Assumptions made in the Bioscreen
simulations were conservative in nature (which result in overestimating the plume
concentration). Assumptions are listed below:
» Steady-state plume with an infinite source (therefore, source degradation was
not considered),
e The average site organic carbon fraction (0.22%) was used for calculating
adsorption,
» The range in site hydrogeologic input parameters (provided in Table 6-4 of
this report) based on slug testing and measured groundwater gradients was
used.

“Reverse” modeling was performed to determine a reasonable input PCE concentration
(i.e., sentry well PCE concentration) that would result in a PCE concentration of 0.005
mg/L after 15 feet of travel distance. The model was sensitive to the plume width and
the longitudinal and transverse dispersivities. Varying groundwater flow velocities
between the minimum and maximum calculated for this site did not impact the model
results.

Since dispersion cannot practically be measured in the field, reasonable dispersivity
values can be based on literature data and are often used as a calibration parameter.
Dispersivity data from over 50 sites has been compiled by Gelhar et al. (1992) and
reproduced in the Bioscreen manual. Key points are bulleted below:

e Transverse dispersivity can generally be estimated as O.i*longitudinal
dispersivity

o Vertical dispersivity is very low

» Longitudinal dispersivity is a function of scale. For a plume length between
200 feet (60 m) and 600 feet (200 m) in length, longitudinal dispersivity

values range between approximately 33 ft (2 m) and 66 ft (20 m). The plume
length at the River Terrace site cannot accurately be determined, since it is



truncated by the Kenai River. However, the distance from the upper part of
the lower plume (i.e., MW-24 area) to the Kenai River is approximately 200
feet, which indicates the plume is a minimum of approximately 200 feet long.

The Bioscreen simulations concluded that an input concentration of 0.015 mg/L should
result in a PCE concentration less than or equal to 0.005 mg/L at the river, given certain
circumstances, as listed below:

o |[f the plume is less than or equal to 20 feet wide, with longitudinal/transverse
dispersivities less than or equal to 90 ft/9 ft, or

¢ |[f the plume is less than or equal to 10 feet wide, with longitudinal/transverse
dispersivities less than or equal to 40 ft/4 ft.

Based on the Bioscreen modeling, it is reasonable to conclude that a maximum PCE
concentration of 0.015 mg/L, detected in only one monitoring well, should not result in
PCE concentration exceeding 0.005 mg/L
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