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Petroleum Vapor Intrusion Database
Project Overview

What

Why

How

KEY
POINT:

Database and documentation will be made publicly-
available for peer-review and independent analysis.

Database of petroleum VOC conc. 
in GW, soil gas, soil, and air.

Existing USEPA VI database mostly 
chlorinated VOCs.  Does not reflect 
petroleum VOC attenuation.

Obtain available data sets from 
multiple sources.
Combine in flexible database format.



Colorado 
DOPS

Robin 
Davis, 
UDEQ

USEPA

Sources of Petroleum VI Data

Data from UST sites regulated by the 
Division of Oil and Public Safety.  

Data compiled from published 
literature plus data from sites 
regulated by UDEQ.

Unpublished data from petroleum 
corrective action sites.

Database Overview

Petroleum 
Industry

Petroleum VOC data submitted to 
USEPA for inclusion in their VI 
database.



Corrective Action Sites: Where?
Database Overview

Robin Davis, UDEQ
20 Sites in MN
8 Sites in UT
7 Sites in CA
13 Other sites 

Colorado DOPS
113 Sites

USEPA VI Database
5 Sites in MA
8 Other sites



How Much Data?
Database Overview
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KEY
POINT:

> 40,000 individual chemical concentration 
measurements.



How Much Data?
Database Overview

Soil Gas
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Structure: Relational Database
Overview of Database
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Distance Criteria
Preliminary Data Analysis
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FINDING:

Deeper samples farther from source will provide 
better understanding of GW to soil gas attenuation



Distance Criteria
Preliminary Data Analysis
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Soil Type
Preliminary Data Analysis
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Soil Type
Preliminary Data Analysis
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ANALYSIS: Effect of soil type on petroleum attenuation
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Source Strength
Preliminary Data Analysis
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ANALYSIS: Effect of source strength on biodegradation / 
attenuation.
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Source Strength
Preliminary Data Analysis
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Other Useful Database Analyses
Preliminary Data Analysis

Remediation 
System

Constituent

Sample 
Collection/
Analysis

Effect of SVE or other remedy on soil 
vapor concentrations

Differences in attenuation: Benzene, 
TEX, TVPH, MTBE

Nested PVC, direct push, hand auger.
Sample 
Point 

Construction

Summa vs. Tedlar
TO 14/15 vs. 8260/8021
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Project Deliverables: Database Analysis
Future Plans

Attenuation 
Factors

Impact of 
Biodegradation

Other
Analyses

Upper-bound attenuation 
factors for petroleum 
hydrocarbons

Impact of biodeg. on 
petroleum VI
Influence of source 
strength, soil type, etc.

Impact of surface cover
Evaluation of sampling & 
analysis methods  

GW PlumeGW Plume

GW PlumeGW Plume

S S

Subsurface 
soil zone

GW-bearing unit



Project Deliverables: Improved Screening
Future Plans

Tier 1 Screening
Predicted VI Impact
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Tier 2 Screening
Predicted VI Impact
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Key Point: Improved screening yields more truth without 
increasing the false positive rate.



Future Plans

QA/QC

Fixed 
Gases

Tracers

Sample collection leak tracer results 
(e.g., helium, SF6 ,isopropyl alcohol, 
1,2-DFA, etc.)
Oxygen, nitrogen, CO2

- Direct evidence of aerobic biodeg.

MTBE, Chlorinated VOCs, radon
- Biodeg. vs. other attenuation

MDL

UQL

MQL

Project Deliverables: Data Wish List

GOAL: Identify data most valuable for improved 
understanding of petroleum vapor intrusion.



Project Deliverables: Shared Database
Future Plans

Publicly Available Database

Microsoft 
Access
Documentation
Example 
Queries

Worksheets

KEY 
POINT:

For copy of database (when available), contact 
Harley Hopkins, Hopkins@api.org.

?
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