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Course Overview

Review of Some Fundamentals
Quick Review of VI Guidances
Indoor Air Sampling Issues
Soil Gas Sampling Methods
Additional Sampling Issues
Field Demonstrations
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What Is Vapor Intrusion?
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Key Criteria Influencing Risk Assessment:
— Risk level (1 in 10,0007 100,000? 1,000,0007)
— Toxicity of Compounds
— Exposure Factors (time, rates, ventilation)




Complicating Factors for VI
Assessments

* Ultra low screening levels
—Increases chances for false positives
* Inconsistent screening levels
* Allowed assessment methods
—Vary among agencies
* Chlorinated vs. petroleum hydrocarbons

—Treat same way?
—Allow for bioattenuation — how?




A Couple of Fundamentals

* Units
 Attenuation (alpha) Factors
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Most Common VI Bloopers

Unit Confusion:

* Assuming ug/L equivalent to ppbv

* Assuming ug/m3 equivalent to ppbv
* Going from ug/m3 to ug/L

* Vacuum units: in Hg to inches H20

Screening Levels:
* Comparing to CHHSLs
* Not calculating correct levels
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The Most Common Goof

1 ug/L. Benzene equals:
a) 1 ppbv

b) 1 ppmv

C) 330 ppbv

d) None of the Above




A Future Common One:

100 inch of Water = ? Inches of Hg
a) 5

b) 8

c) 10

d) 15




TABLE 1
SOIL GAS SURVEY VAPOR SAMPLE ANALYTICAL RESU

VFH ||Benzene | Toluene | Ethylbenzene | m,p-Xylenes | o-Xy
(ug) || (ogl) | (ugL) | (ugL) (ug) | (ug

Sample Name | Sample Date

VP15 30-Aug-07  ND<200 04 ND<L.0 ND<1.0 ND<L.0 ND{
VP-1-15 30-Aug-07 620 41 ND<4.0 ND<4.0 ND<4.0 NDA
VP-1-25, 1PV 30-Aug-07 40,000 1200 | ND<I100 ND<100 10 NDs
VP-1-25, 3PV 30-Aug-07 13,000 400 ND<100 ND<100 110 ND9

VP-1-25, PV 30-Aug-07 1,800 200 ND<100 ND<100 ND<100 NDs
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Table 5

PRELIMINARY SCREENING EVALUATIONS

Preliminary Screening Evaluations for Soil Gas

Analyte Sample Name Concentration Default Indoor Air |OEHHA Chronic|
Attenuation Concentration |Inbalation RELs
(sample with the Factor
maximum concentration) (ng/m?) (ug/m?) (ng/m?)
Benzene VP-1-25 1,200 0.001 1.20 60
Toluene VP-2-25 420 0.001 0.42 300
Ethylbenzene VP-6-25 30 0.001 0.03 2,000
Xylenes VP-1-25 110 0.001 0.1 700
MTBE VP-1-25 170 0.001

1200 ug/L = 1,200,000 ug/m3

CA-EPA 1 e-5 allowable benzene value: 4.2 ug/m3
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TABLE 7

J&E MODEL RESULTS

Advan{ed el
Analyte Sample Name tal risk Hazard quotient
n vapor intrusion to from vapor intrusion to
{sample with the] indoor air, carcinogen indoor air, noncarcinogen
h i (unitless) (unitless)
Benzene VP-1-25 0.0019 19.0
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Attenuation (alpha) Factors

OLsg - Cindoor/ ng
0(‘gw — Cindooy(cgw*H)

Lower alpha means higher attenuation

Current VI guidances:
—EPA o, = 0.002 for 5°, 0.1 for sub-slab
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Water to Indoor Air Pathway

Figure 3a- DRAFT
Vapor Attenuation Factors - Soil Vapor to Indoor Air Pathway
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Using Alpha Factors to Calculate
Screening Levels
For Soil Gas:

ng - Cindoor/asg

For Groundwater:
k
Cg mdoor/ (H OL

Example: C,, benzene = 3.1 ug/m3
C, (57)=3.1/0.002 = 1500 ug/m3
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