
 

F i n a l  

Recommendations for Investigating  
Volatile Organic Compounds  
Contamination in Soil Vapor 

 
San Gabriel Valley Area 3 Superfund Site 

 
 
 
 

Prepared for 
U.S. Environmental Protection Agency 

Region 9 
75 Hawthorne Street 

San Francisco, California 94105 
 
 
 

August 2008 
 
 
 

Prepared by 

 
 

3 Hutton Centre Drive 
Suite 200 

Santa Ana, California 92707 
 



 

  

 

 

Recommendations for Investigating  
Volatile Organic Compounds Contamination in Soil Vapor 

 
San Gabriel Valley Area 3 Superfund Site 

 
 
 

San Gabriel Basin 
Los Angeles County, California 

 
  
 

EPA Contract No. 68-W-98-225 
EPA Work Assignment No. 241-RICO-09ES 

CH2M HILL Project No. 335379.DE.01 
 
 

Prepared for 
U.S. Environmental Protection Agency 

Region 9 
75 Hawthorne Street 

San Francisco, California 94105 
 
 

Prepared by 
CH2M HILL 

Southern California Regional Office 
3 Hutton Centre Drive 

Suite 200 
Santa Ana, California 92707 

 
 

August 2008 
 
 
 
 
 
 
 
 

Nondisclosure Statement 
 

This document has been prepared for the U.S. Environmental Protection Agency under Contract 
No. 68-W-98-225.  The material contained herein is not to be disclosed to, discussed with, or made 
available to any persons for any reason without the prior expressed approval of a responsible official 
of the U.S. Environmental Protection Agency.



 

FINAL RECOMMENDATIONS i  
AUGUST 2008 

Contents 

Section Page 
Acronyms and Abbreviations .........................................................................................................iv 
Glossary................................................................................................................................................v 
Executive Summary......................................................................................................................ES-1 

ES.1     Purpose of Evaluation ......................................................................................... ES-1 
ES.2     Conclusions........................................................................................................... ES-1 
ES.3     Recommendations................................................................................................ ES-2 

1.0 Introduction.........................................................................................................................1-1 
1.1 Background .............................................................................................................1-1 
1.2 Evaluation Objective and Organization ..............................................................1-1 

2.0 Evaluation of Facility Data ...............................................................................................2-1 
2.1 Data Used in Evaluation........................................................................................2-1 
2.2 Data Evaluation Approach....................................................................................2-1 
2.3 Discussion of Facility Specific Data .....................................................................2-2 

2.3.1 Facility 1......................................................................................................2-3 
2.3.2 Facility 3......................................................................................................2-5 
2.3.3 Facility 4......................................................................................................2-7 
2.3.4 Facility 5......................................................................................................2-9 
2.3.5 Facility 6....................................................................................................2-11 
2.3.6 Facility 8....................................................................................................2-13 
2.3.7 Facility 10..................................................................................................2-14 
2.3.8 Facility 19..................................................................................................2-17 
2.3.9  Facility 20..................................................................................................2-19 
2.3.10 Facility 21..................................................................................................2-21 
2.3.11 Facility 22..................................................................................................2-23 
2.3.12 Facility 24..................................................................................................2-25 

2.4        Uncertainty Analysis............................................................................................2-26 
3.0 Conclusions and Recommendations...............................................................................3-1 

3.1 Conclusions .............................................................................................................3-1 
3.2 Recommendations and Rationales.......................................................................3-1 

4.0 References ............................................................................................................................4-1 
 

Appendix 
A Soil Vapor Migration Mechanisms 

B LARWQCB Investigative Process Flowchart 

 



CONTENTS 

FINAL RECOMMENDATIONS ii 
AUGUST 2008 

Tables 
ES-1 Summary of Maximum PCE and TCE Soil Vapor Concentrations 

2-1 Facility 1 - Site Investigative Summary 

2-2 Facility 1: PCE and TCE Soil Vapor Concentrations 

2-3 Facility 3 - Site Investigative Summary 

2-4 Facility 3: PCE and TCE Soil Vapor Concentrations 

2-5 Facility 4 - Site Investigative Summary 

2-6 Facility 4: PCE and TCE Soil Vapor Concentrations 

2-7 Facility 5 - Site Investigative Summary 

2-8 Facility 5: PCE and TCE Soil Vapor Concentrations 

2-9 Facility 6 - Site Investigative Summary 

2-10 Facility 6: PCE and TCE Soil Vapor Concentrations 

2-11 Facility 8 - Site Investigative Summary 

2-12 Facility 8: PCE and TCE Soil Vapor Concentrations 

2-13 Facility 10 - Site Investigative Summary 

2-14 Facility 10: PCE and TCE Soil Vapor Concentrations 

2-15 Facility 19 - Site Investigative Summary 

2-16 Facility 19: PCE and TCE Soil Vapor Concentrations 

2-17 Facility 20 - Site Investigative Summary 

2-18 Facility 20: PCE and TCE Soil Vapor Concentrations 

2-19 Facility 21 - Site Investigative Summary 

2-20 Facility 21: PCE and TCE Soil Vapor Concentrations 

2-21 Facility 22 - Site Investigative Summary 

2-22 Facility 22: PCE and TCE Soil Vapor Concentrations 

2-23 Facility 24 - Site Investigative Summary 

2-24 Facility 24: PCE and TCE Soil Vapor Concentrations 

A-1 Properties of PCE and TCE 

Figures 
2-1 Facilities Evaluated  

2-2a  Facility 1 Site Map 

2-2b  TCE Concentrations in Soil Vapor at Facility 1 

2-2c  Facility 1 Boring Log 



CONTENTS 

FINAL RECOMMENDATIONS iii 
AUGUST 2008 

2-3a  Facility 3 Site Map 

2-3b PCE and TCE Concentrations in Soil Vapor at Facility 3 

2-3c  Facility 3 Boring Log 

2-4a  Facility 4 Site Map 

2-4b  PCE and TCE Concentrations in Soil Vapor at Facility 4 

2-4c  Facility 4 Boring Log 

2-5a  Facility 5 Site Map 

2-5b  PCE and TCE Concentrations in Soil Vapor at Facility 5 

2-5c  Facility 5 Boring Log 

2-6a  Facility 6 Site Map 

2-6b  PCE and TCE Concentrations in Soil Vapor at Facility 6 

2-6c  Facility 6 Boring Log 

2-7a  Facility 8 Site Map 

2-7b  PCE and TCE Concentrations in Soil Vapor at Facility 8 

2-7c  Facility 8 Boring Log 

2-8a  Facility 10 Site Map 

2-8b  PCE and TCE Concentrations in Soil Vapor at Facility 10 

2-8c  Facility 10 Boring Log 

2-9a  Facility 19 Site Map 

2-9b  PCE Concentrations in Soil Vapor at Facility 19 

2-9c  Facility 19 Boring Log 

2-10a  Facility 20 Site Map 

2-10b  TCE Concentrations in Soil Vapor at Facility 20 

2-10c  Facility 20 Boring Log 

2-11a  Facility 21 Site Map 

2-11b  PCE Concentrations in Soil Vapor at Facility 21 

2-11c  Facility 21 Boring Log 

2-12a  Facility 22 Site Map 

2-12b  PCE and TCE Concentrations in Soil Vapor at Facility 22 

2-12c  Facility 22 Boring Log 

2-13a  Facility 24 Site Map 

2-13b  PCE Concentrations in Soil Vapor at Facility 24 

2-13c  Facility 24 Boring Log



 

FINAL RECOMMENDATIONS iv 
AUGUST 2008 

Acronyms and Abbreviations 

Area 3 San Gabriel Valley Area 3 Superfund Site 

bgs  below ground surface  

DTSC  California Department of Toxic Substances Control  

EPA  United States Environmental Protection Agency  

LARWQCB California Regional Water Quality Control Board-Los Angeles Region 

μg/L  microgram(s) per liter  

μg/L-v microgram(s) per liter by volume 

PCE  tetrachloroethene  

TCE  trichloroethene  

UST  underground storage tank 

VOC  volatile organic compound 

SVE soil vapor extraction 

RI remedial investigation 
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Glossary 

Clay:  A very fine grained material, smaller than silt (clay has a diameter of less than 1/256 
millimeter).  Clay is formed by the weathering and breaking down of rocks and minerals. 

Groundwater:  Water occurring underground, in the zone of saturation in an aquifer. 

Groundwater monitoring well:  Special wells installed to sample groundwater at specific 
locations and at selected depths to determine direction of groundwater flow and the types 
and levels of contamination. 

Groundwater table: The upper surface of the zone of saturation in an unconfined aquifer. 

Lithology:  The scientific study and description of sediments, rocks, or rock formations, 
especially at the macroscopic level, in terms of their color, texture, and composition. 

Nested vapor monitoring probes: A boring consisting of multiple vapor probes at different 
depths.  

Poorly-graded sand:  Sand consisting of particles that are about the same size. 

Silt:  A rock fragment or mineral particle with a diameter of 1/16 millimeter to 1/256 
millimeter, smaller than a very fine sand grain and larger than coarse clay. 

Soil vapor:  Elements and compounds in gaseous state in the small spaces between particles 
of soil.  Such vapor can be moved or driven out under pressure. 

Superfund Program:  The program operated under the legislative authority of the 
Comprehensive Environmental Response, Compensation, and Liability Act and the 
Superfund Amendments and Reauthorization Act to carry out solid waste emergency 
response actions and long-term removal and remedial actions.  

Tetrachloroethene:  A volatile organic compound primarily used for dry cleaning and in 
manufacturing processes as a solvent and metal degreaser. 

Trichloroethene:  A colorless or blue organic liquid volatile organic compound with a 
chloroform-like odor.  TCE is used primarily in manufacturing processes as a solvent, metal 
degreaser, and textile degreaser. 

Unified Soil Classification System:  The classification system used in engineering and 
geology disciplines to describe the texture and grain size of a soil. 

Vadose zone: The unsaturated zone between the land surface and the regional water table. 

Vapor monitoring probe:  Special wells installed to sample soil vapor at specific locations 
and at selected depths to determine types and levels of contamination. 

Volatile organic compound:  Organic (carbon-containing) compound that evaporates 
readily at room temperature.  These compounds are toxic and often carcinogenic.  
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Weathering:  Decomposition of rocks, soils, and their minerals through direct contact with 
the Earth's atmosphere. 

Well-graded sand:  Sand consisting of grains of diversified particle sizes. 
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Executive Summary 

ES.1 Purpose of Evaluation 
This evaluation analyzes the relative occurrence of volatile organic compounds (VOCs) with 
depth in soil vapor in the vadose zone at facilities within the San Gabriel Valley Area 3 
Superfund Site (Area 3).  The purpose of the evaluation is to provide recommendations, 
summarized below, for the approach used to conduct investigations of VOC contamination 
at facilities within Area 3.  Terms in the glossary are presented in bold, italicized text. 

ES.2 Conclusions  
Data from 11 of the 12 facilities in Area 3 analyzed in this evaluation show that the 
concentrations of either tetrachloroethene (PCE), or trichloroethene (TCE), or both in soil 
vapor are greater in the intermediate and deep intervals of the vadose zone than in the 
shallow interval.  As shown in Table ES-1, the intermediate interval (approximately 40 to 
100 feet below ground surface [bgs]) at most facilities contained the highest PCE and TCE 
concentrations in soil vapor.  Consequently, investigating VOC concentrations in the 
shallow interval alone would have inadequately characterized subsurface contamination. 

In Area 3, the presence of maximum VOC concentrations at depth may reflect the relative 
age of contaminant releases coupled with contaminant migration processes over time.  
Because industrial operations at many facilities date to the 1920s, the release and migration 
of solvents from shallow soils downward might have occurred over decades.  Appendix A 
provides a brief summary of soil vapor migration mechanisms for reference.  Assessing the 
mechanisms that drive soil vapor migration is beyond the scope of this evaluation. 

Table ES-1 
Summary of Maximum PCE and TCE Soil Vapor Concentrations at Facilities in Area 3 

Concentrations (µg/L-v) 
Facility Contaminant 

of  Concern Shallow Interval 
(0 to 40 feet bgs) 

Intermediate Interval 
(40 to 100 feet bgs) 

Deep Interval 
(> 100 feet bgs) 

PCE** 3 ND 4 
1 

TCE 180 1,500 1,100 

PCE 7,927 2,000 340 
3* 

TCE 216 100 160 

PCE 2,310 3,593 2,165 
4 

TCE 57 333 250 

PCE 67 105 44 
5 

TCE 87 224 191 

PCE 4,006 3,921 1,414 
6 

TCE 410 501 344 
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Table ES-1 
Summary of Maximum PCE and TCE Soil Vapor Concentrations at Facilities in Area 3 

Concentrations (µg/L-v) 
Facility Contaminant 

of  Concern Shallow Interval 
(0 to 40 feet bgs) 

Intermediate Interval 
(40 to 100 feet bgs) 

Deep Interval 
(> 100 feet bgs) 

PCE 2,873 1,942 1,429 
8 

TCE 71 247 234 

PCE 440 960 200 
10 

TCE 52 400 57 

PCE 570 890 650 
19 

TCE** 1.1 4.5 J 6.5 

PCE** 5 ND 6.3 
20 

TCE 408 1,870 1,500 

PCE 836 1,760 1,650 
21 

TCE** ND ND ND 

PCE 4,234 1569 1,081 
22 

TCE 3.3 161 248 

PCE 5.4 2.9 13 
24 

TCE** ND ND 0.53 

 
Orange shading = interval of vadose zone with maximum PCE or TCE concentration 
* = Only facility where the maximum PCE and TCE concentrations occurred within the shallow interval. 
** = PCE or TCE generally not detected or detected at very low concentrations only.  Consequently, the evaluation for this 
facility omits the data from consideration. 
ND = not detected at a concentration that exceeded the laboratory reporting limit 
J = estimated value – detected at a concentration less than the laboratory reporting limit. 
µg/L-v = micrograms per liter by volume 
 

ES.3 Recommendations 
The conclusions of this evaluation provide a basis for potentially characterizing soil vapor in 
the intermediate and deep intervals of the vadose zone at all facilities in Area 3 with VOC 
contamination.    Subsurface investigations at facilities in Area 3 should consider the 
recommendations provided below.  Section 3.2 includes rationales for the recommendations. 
Appendix B provides a flowchart that depicts the subsurface investigative process of the 
California Regional Water Quality Control Board, Los Angeles Region (LARWQCB). 

• Assess soil vapor concentrations vertically beyond the shallow interval of the vadose 
zone to the groundwater table, if necessary.  This evaluation shows that the maximum 
soil vapor concentrations at facilities in Area 3 frequently occur within the intermediate 
and deep intervals of the vadose zone rather than in the shallow interval. 

• Place vapor monitoring probes at depth intervals (i.e., sample depths) in areas of known 
or suspected historic operations and based on current analytical data.  Review 
excavation and grading records.  Consider lithology per the State’s guidance document 
(LARWQCB, 2003).  
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• Install nested vapor monitoring probes or, alternatively, install deep vapor monitoring 
probes near the existing shallow probes.  Collect samples from all intervals in one event 
to minimize temporal variations.   

• Install multiple vapor monitoring probes, if necessary, for adequate lateral 
characterization of the contamination based on the number and size of potential releases 
of contamination. 

• Evaluate the potential for soil vapor intrusion at facilities with: 1) VOC concentrations 
that exceed the screening levels in the shallow interval of the vadose zone; and 2) 
commercial or industrial buildings or residences located nearby.  Refer to the flowchart 
and check list in Appendix B for guidance in initiating assessments of potential soil 
vapor intrusion.  
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1.0 Introduction 

1.1 Background 
The United States Environmental Protection Agency (EPA) Region 9 is conducting a 
remedial investigation (RI) in Area 3, an approximate 19-square-mile area of groundwater 
contamination within the San Gabriel Basin in eastern Los Angeles County, California.   

A fundamental goal of the RI is to identify the multiple sources of regional groundwater 
contamination within Area 3.  The main contaminants of potential concern include 
tetrachloroethene (PCE) and trichloroethene (TCE).  EPA, the California Department of 
Toxic Substances Control (DTSC), and the California Regional Water Quality Control Board-
Los Angeles Region (LARWQCB) currently are screening facilities within Area 3 as potential 
sources of groundwater contamination.  DTSC and LARWQCB are jointly referred to as “the 
State” in this document.   

The source characterization of groundwater contamination in Area 3 focuses mainly on 
evaluating the concentrations of volatile organic compounds (VOCs) in soil vapor within 
the vadose zone.  At individual facilities, contaminant investigations first assess soil vapor 
within the shallow interval of the vadose zone, and then progress to the intermediate and 
deep intervals, if VOC concentrations warrant further investigation.  Appendix B provides a 
flowchart that depicts the subsurface investigative process of LARWQB.  Section 2.1 defines 
the shallow, intermediate and deep intervals of the vadose zone in more detail.   

In general, contaminant releases tend to occur at the surface or in the shallow subsurface.  
VOC concentrations from a recent release are often higher in the shallow interval.  However, 
over time, the physical and chemical properties of the contaminant, the subsurface 
conditions, and other factors can cause the contaminants to move into the intermediate and 
deep intervals of the vadose zone at concentrations that exceed the relative VOC 
concentrations in the shallow interval. 

Soil vapor data collected at facilities in Area 3 show that, in some instances, VOC 
contaminant levels in the intermediate and deep intervals exceed contaminant levels in the 
shallow interval.  Therefore, concluding that VOC concentrations are low in the 
intermediate and deep intervals is invalid.  

This evaluation presents soil vapor data collected from facilities in Area 3 with suitable, 
comparable data sets.  The evaluation also forms the basis for specific technical 
recommendations to help ensure that facility investigations within Area 3 incorporate an 
adequate approach for lateral and vertical soil vapor characterization. 

1.2 Evaluation Objective and Organization 
The overall objective of this evaluation is to provide recommendations for soil vapor 
investigations based on conditions observed at facilities within Area 3.  This evaluation is 
organized as follows: 
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• Section 1 introduces the background and objective of the evaluation. 

• Section 2 presents the soil vapor data used to evaluate the vertical distribution of 
contaminants in soil vapor at facilities within Area 3. 

• Section 3 presents the conclusions and recommendations of the evaluation.  

Appendix A briefly summarizes the mechanisms of soil vapor migration for reference.   
Assessing the mechanisms that drive soil vapor migration is beyond the scope of this 
evaluation.  Appendix B provides the flowchart that depicts LARWQCB’s process for 
conducting subsurface investigations. 
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2.0 Evaluation of Facility Data 

This section describes the 12 facilities considered and the corresponding soil vapor data 
evaluated.  The discussion identifies each facility by a unique identification number 
established for the forthcoming RI report.  The evaluation focuses exclusively on data for 
PCE and TCE, the most prevalent VOC contaminants of concern detected in groundwater 
underlying Area 3.   

2.1 Data Used in Evaluation 
The data evaluation presented hereafter describes the depths within the vadose zone 
beneath facilities in Area 3 in terms of three relative intervals: shallow, intermediate, and 
deep as summarized below. 

• Shallow interval – Interval of the vadose zone spanning depths to 40 feet bgs.   

•  Intermediate interval – Interval of the vadose zone spanning depths between the 
shallow and deep intervals (>40 to 100 feet bgs). 

• Deep interval – Interval of the vadose zone spanning depths greater than 100 feet bgs to 
the groundwater table.  The depth of the groundwater table varies across Area 3.   

This evaluation focuses on 12 facilities within Area 3 with comparable data sets, that is, data 
sets that comprise data collected from all three intervals of the vadose zone described above.  
Figure 2-1 presents the locations of the 12 facilities, identified as Facilities 1, 3, 4, 5, 6, 8, 10, 
19, 20, 21, 22, and 24.  Nine of the facilities are located in southwestern Area 3, and three are 
located in northeastern Area 3.   

2.2 Data Evaluation Approach 
EPA obtained all soil vapor data used in this evaluation from the State.  The State directed 
all investigation work, including the collection of soil vapor data at each of the 12 facilities 
and the installation of groundwater monitoring wells at 10 of the 12 facilities.   

Investigations directed by the State generally conform to the guidance outlined in the Active 
Soil Gas Investigation Advisory (LARWQCB, 2003) or the Interim Guidance for Active Soil Gas 
Investigations (LARWQCB, 1997).  Appendix B provides a flow chart that depicts 
LARWQCB’s process for conducting subsurface investigations. 

The data met the specific requirements of the responsible agency at the time of data 
collection.  EPA confirmed the usability of all data collected by the State prior to considering 
the data for comparison in this evaluation.  

EPA determined the maximum concentrations of PCE and TCE reported in soil vapor by each 
facility using data collected from multiple soil vapor probes over time.  Because the data was 
gathered from different investigations that were conducted during different months and years 
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and at different times of the day, some inherent uncertainty exists in the data set for most 
facilities.  Section 2.4 provides the uncertainty analysis for this evaluation. 

The data evaluation showed the five of the 12 facilities, where PCE or TCE were generally not 
detected or detected at very low concentrations only.   Therefore, for these facilities, the 
discussion will only focus on the one constituent that was detected.    

The data evaluation simplifies lithology for Area 3 into two categories based on 
representative boring logs:  sand/gravel and silt/clay as summarized below.  The 
evaluation for each facility relies on lithology data obtained from a boring log for either an 
onsite deep soil vapor probe or groundwater monitoring well.   

• Sand/Gravel – This category includes well-graded and poorly-graded sands and gravels 
along with silty and clayey sands and gravels.  In terms of the Unified Soil 
Classification System (USCS) soil classification scheme, this category includes the 
following soil types: GW, GP, GM, GC, SW, SP, SM, and SC.  This category represents 
relatively permeable lithologic units. 

• Silt/Clay – This category includes silts and clays, as well as sandy and gravelly silts and 
clays.  In terms of the USCS soil classification scheme, this category includes the 
following soil types: MH, ML, CH, and CL.  This category represents less permeable 
lithologic units.  

2.3 Discussion of Facility Specific Data 
This section presents the soil vapor data evaluated for the 12 facilities.  Separate subsections 
present the following data for each facility:  

• Brief background of site investigation history  

• Details regarding vapor probes and groundwater wells  

• Soil vapor data 

• Figure showing the site location 

• PCE and TCE concentration data  

• Representative boring log 

 
 

 

 

 

 



2.0  EVALUATION OF FACILITY DATA 

FINAL RECOMMENDATIONS 2-3 
AUGUST 2008 

2.3.1 Facility 1 
Table 2-1 presents a summary of the site history and the sampling results for Facility 1.   

TABLE 2-1 
Facility 1 – Site Investigative Summary 

Site Investigation Site History Soil Vapor Probes Groundwater Wells Remedial Actions 
Prior to 1981 – Property 
used for electric motor and 
transformer manufacturing 
and machine shop 
operations.  Degreaser 
area housed a 150-gallon 
solvent tank.  
1981-2007 – Property used 
for office space, 
warehousing, and 
manufacturing of laser 
optics equipment for 
telecommunications. 
1999 – LARWQCB 
inspected the site. 
2000 – Site investigation 
began with oversight by 
LARWQCB. 

Twenty-five probes 
installed to 15 feet bgs. 
Six nested probes installed 
from 65 to 200 feet bgs. 
PCE or TCE was not 
detected in eleven probes. 
Distance between the 
evaluated probes range 
from 10 to 60 feet 
(Figure 2-2a). 
PCE concentrations ranged 
from nondetect (ND) to 4.1 
µg/L-v (Table 2-2). 
TCE concentrations ranged 
from ND to 1,500 µg/L-v 
(Table 2-2). 

Three groundwater 
wells installed (one 
onsite and two 
upgradient wells). 
Depth to groundwater – 
185 feet bgs. 
TCE detected in 
groundwater at a 
maximum concentration 
of 2,300 µg/L. 
PCE detected in 
groundwater at a 
maximum concentration 
of 40 µg/L. 

None. 

 

Figure 2-2a shows the site layout with the probe locations.  Table 2-2 provides the soil vapor 
data collected from nested vapor monitoring probes used in the evaluation.  PCE was 
generally not detected at this facility.  Figure 2-2b shows the maximum TCE concentration 
in soil vapor (1,500 micrograms per liter by volume [μg/L-v]) occurs in the intermediate 
interval of the vadose zone at approximately 85 feet bgs within a relatively transmissive 
sand/gravel unit.  Figure 2-2c presents a representative boring log from this facility. 
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Table 2-2 
Facility 1: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

160 ND 170 
180 3 200 VW-6  4/1/2005 
200 4 380 
120 3 1,100 
140 ND 910 
160 ND 910 
180 2 290 

VW-6  8/7/2001 

200 ND 140 
65 ND 440 
75 ND 200 
85 ND 1,500 
95 ND 320 

VW-1B  10/10/2000 

105 ND 530 
5 ND 180 

VW-1A  10/10/2000 
11.5 ND 150 

5 ND 9 
5/3/2000 

15 ND ND 
5 ND 95 

6/7/2000 
15 3 140 
5 ND 77 

SV-1 
 

6/15/2000 
 15 ND 120 

5 2 31 
5/4/2000 

15 2 25 
5 1 180 

6/7/2000 
15 ND 150 
5 ND 110 

Degreaser Area 

SV-11  

6/15/2000 
15 ND 86 

Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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Notes:
- PCE is generally not detected in soil gas at this facility.
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2.3.2 Facility 3 
Table 2-3 presents a summary of the site history and the sampling results for Facility 3. 

TABLE 2-3 
Facility 3 - Site Investigative Summary 

Site Investigation Site History Soil Vapor Probes Groundwater Wells Remedial Actions 
1969-1984 – Property used 
by a manufacturing 
company. 
1984-1995 – Property used 
for furniture and electrical 
parts storage. 
1995-2001 – Property used 
by a communication 
company. 
2000 – Site inspected; 
investigation began with 
oversight by LARWQCB.  
Currently, property is used 
as a medical/dental 
assistance training office. 
 
 

Twenty-three probes 
installed to 10 feet bgs 
and 4 probes installed 
to 30 feet. 
Two nested probes 
installed to 100 feet bgs 
in areas of highest PCE 
and TCE concentrations 
identified in the 30-foot 
probes. 
Three nested probes 
installed to 140 feet. 
Distance between the 
evaluated probes range 
from 1 to 132 feet 
(Figure 2-3a). 
PCE concentrations 
ranged from 1.9 to 
7,927 µg/L-v (Table 2-
4). 
TCE concentrations 
ranged from ND to 216 
µg/L-v (Table 2-4). 

Three groundwater 
wells installed. 
Depth to groundwater – 
165 feet bgs. 
TCE detected in 
groundwater at a 
concentration of 
250 µg/L. 
PCE detected in 
groundwater at a 
maximum concentration 
of 100 µg/L. 

Five soil vapor 
extraction (SVE) wells 
installed. 
SVE system operated 
from 2003 through 
2005.  All data used for 
this evaluation predate 
the operation of the 
SVE system. 

 
Table 2-4 provides the soil vapor data used in the evaluation.  Figure 2-3a shows the site 
layout.  The maximum PCE concentration in soil vapor (7,927 μg/L-v) occurs in the shallow 
interval at approximately 30 feet bgs within a relatively transmissive sand/gravel unit.  The 
maximum TCE concentration in soil vapor (216 μg/L-v) occurs in the shallow interval at 
approximately 10 feet bgs within a relatively transmissive sand/gravel unit.  Figure 2-3a 
illustrates the maximum PCE and TCE concentrations occur in the shallow interval and is 
the only facility not to have a maximum PCE or TCE concentration within the intermediate 
or deep interval.  Based on current information, the reason for the difference is unclear.  
Figure 2-3c presents a representative boring log from this facility. 
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Table 2-4 
Facility 3: PCE and TCE Soil Vapor Concentrations 

Location Date  Depth*
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

15 1,000 36 
32 1,500 67 
44 1,700 72 
60 1,500 92 
80 680 64 

VMW-1 1/11/2002 

100 500 69 
15 1,600 63 

30 2,000 79 

44 1,900 88 

60 2,000 100 

80 260 20 

VMW-2 1/11/2002 

100 620 71 

120 340 33 

140 280 54 VMW-3 1/11/2002 

160 45 160 

20 260 ND 

40 270 24 

100 89 13 
VMW-4 6/25/2002 

140 28 22 

20 30 ND 

40 76 4.6 

100 69 5.5 
VMW-5 6/25/2002 

140 1.9 ND 

10 7,874 216 
20 2,250 ND SG-13 5/10/2002 

30 5,271 108 

10 5,460 ND 

20 5,108 104 SG-21 5/10/2002 

30 7,927 165 
Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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2.3.3 Facility 4 
Table 2-5 presents a summary of the site history and the sampling results for Facility 4. 

TABLE 2-5 
Facility 4  - Site Investigative Summary 

Site Investigation 
Site History Soil Vapor Probes Groundwater Wells Remedial Actions 

1969-1984 – Property 
used by a metals 
manufacturer. 

1994-2007 – Property 
used for newspaper 
printing operations. 

1999 – Site inspected by 
LARWQCB. 

2000 – Site investigation 
began.  Oversight by 
LARWQCB. 

Six nested probes installed 
from 8 to 16 feet bgs and 
8 probes installed to 10 feet 
bgs in the parking lot and 
driveway. 

One probe installed from 
30 to 70 feet bgs in the 
parking lot and driveway. 

Two probes installed from 
50 to 150 feet in the parking 
lot and driveway. 

Distance between the 
evaluated probes range from 
20 to 120 feet (Figure 2-4a). 

PCE concentrations ranged 
from ND to 3,593 µg/L-v 
(Table 2-6). 

TCE concentrations ranged 
from ND to 333 µg/L-v (Table 
2-6). 

One groundwater well 
installed.  

Depth to groundwater – 
178 feet bgs.  

PCE detected in 
groundwater at a 
concentration of 
39.7 µg/L. 

TCE detected in 
groundwater at a 
concentration of 
93.5 µg/L. 

None. 

 

Table 2-6 provides the soil vapor data used in the evaluation of Facility 4.  Figure 2-4a shows 
the site layout.  The maximum PCE concentration in soil vapor (3,593 μg/L-v) occurs in the 
intermediate interval at approximately 60 feet bgs within a silt/clay unit.  The maximum 
TCE concentration in soil vapor (333 μg/L-v) occurs in the intermediate interval at 
approximately 50 feet bgs within a silt/clay unit.  Figure 2-4b shows that the maximum PCE 
and TCE concentrations in both the parking lot and driveway portions of the site occur 
below 40 feet bgs.  Figure 2-4c presents a representative boring log from this facility.  
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Table 2-6 
Facility 4: PCE and TCE Soil Vapor Concentrations 

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

Parking Lot SG-8 7/26/2000 10 1,680 55 

Parking Lot SG-9 7/26/2000 10 2,150 ND 

Parking Lot SG-10 7/26/2000 10 2,310 57 

8 321 18 
Parking Lot SV-109 10/15/2002 

16 469 28 

8 377 29 
Parking Lot SV-110 10/15/2002 

16 779 66 

8 492 23 
Driveway SV-111 10/15/2002 

16 601 30 

8 412 11 
Parking Lot SV-101 10/15/2002 

16 747 19 

8 370 12 
Parking Lot SV-102 10/15/2002 

16 476 19 

8 298 8 
Driveway SV-103 10/15/2002 

16 422 15 

50 1,853 180 

75 1,638 188 

100 1,686 245 

125 1,980 249 

Parking Lot SV-201 10/16/2003 

150 2,165 250 

50 2,012 333 
75 1,749 299 Parking Lot SV-202 10/16/2003 

100 1,479 240 

30 1,072 48 

45 1,693 131 

60 3,593 219 
Driveway SV-203 10/16/2003 

70 2,800 225 
Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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Groundwater Table, PCE = 39.7 ug/L (2004)
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2.3.4 Facility 5 
Table 2-7 presents a summary of the site history and the sampling results for Facility 5. 

TABLE 2-7 
Facility 5  - Site Investigative Summary 

Site Investigation 
Site History 

Soil Vapor Probes Groundwater Wells Remedial 
Actions 

1953-1971 – Property 
used by machine shop. 
1972-2007 – Property 
for lithography 
services. Drums of 
solvent have been 
stored on the property. 
1999 – Site inspected 
by LARWQCB. 
2001 – Site 
investigation oversight 
by LARWQCB. 

Two probes installed to 15 feet 
bgs in the parking lot. 
Nine probes installed to 36 feet 
bgs inside the building. 
Three nested probes installed 
from 10 to 170 feet bgs in the 
loading dock area. 
Evaluated probes are in the 
loading dock area (50 x 200 
feet) (Figure 2-5a). 
PCE concentrations ranged 
from ND to 105 µg/L-v (Table 
2-8). 
TCE concentrations ranged 
from ND to 224 µg/L-v (Table 
2-8). 
 

One groundwater well 
installed.  
Depth to groundwater – 184 
feet bgs.  
TCE detected in 
groundwater at a maximum 
concentration of 16.2 µg/L. 
PCE detected in 
groundwater at a maximum 
concentration of 5.2 µg/L. 

None. 

 

Table 2-8 provides the soil vapor data used in the evaluation of Facility 5.  Figure 2-5a shows 
the site layout.  The maximum PCE concentration in soil vapor (105 μg/L-v) occurs in the 
intermediate interval at approximately 80 feet bgs within a silt/clay unit.  The maximum 
TCE concentration in soil vapor (224 μg/L-v) occurs in the intermediate interval at 
approximately 100 feet bgs within a silt/clay unit.  Figure 2-5b shows that PCE and TCE 
concentrations in the loading dock area in the intermediate interval exceed concentrations in 
the shallow interval.  Figure 2-5c presents a representative boring log from this facility.   
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Table 2-8 
Facility 5: PCE and TCE Soil Vapor Concentrations 

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

80 29 106 
100 48 127 
120 31 158 
140 26 84 
160 28 120 

Loading Dock SV-202 7/27/2006 

170 44 191 
10 40 80 
40 67 87 
60 74 116 
80 59 123 

100 53 224 
80 105 109 

Loading Dock SV-201 2/2/2006 

100 86 151 
10 35 12 
20 25 5 Loading Dock SV-101 3/27/2001 
30 40 19 
5 3.8 11 

Parking Lot SV-102 3/27/2001 15 2.1 3.3 
Parking Lot SV-103 5/7/2001 15 4.3 9.4 

Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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FIGURE 2-5b 
PCE and TCE Concentrations in Soil Vapor at Facility 5
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Soil vapor probes located in the loading dock area are contained within a area approximately 200 ft by 
50 ft.  
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2.3.5 Facility 6 
Table 2-9 presents a summary of the site history and the sampling results for Facility 6. 

TABLE 2-9 
Facility 6 - Site Investigative Summary 

Site Investigation Site History Soil Vapor Probes Groundwater Wells Remedial Actions 
1947-2007 – Property 
used for metals tube 
fabrication, bending, and 
cutting. 
1999 – Site inspected by 
LARWQCB. 
2000 – Site investigation 
began.  Oversight by 
LARWQCB. 
 

Three probes installed to 
24 feet bgs and one probe 
installed to 150 feet bgs in the 
storage area.  
Three probes installed to 
24 feet bgs and one probe 
installed to 100 feet bgs in the 
driveway. 
Five probes installed to 24 feet 
bgs and one probe to 70 feet 
in the parking lot (Figure 2-6a). 
PCE concentrations ranged 
from 1 to 1,624 µg/L-v and 
TCE concentrations ranged 
from 23 to 501 µg/L-v in the 
storage area (Table 2-10). 
PCE concentrations ranged 
from 124 to 4,006 µg/L-v and 
TCE concentrations ranged 
from 8 to 361 µg/L-v in the 
driveway (Table 2-10). 
PCE concentrations ranged 
from 7 to 628 µg/L-v and TCE 
concentrations ranged from 
ND to 240 µg/L-v in the 
parking lot (Table 2-10). 

One groundwater well 
installed. 
Depth to groundwater 
– 183 feet bgs. 
TCE detected in 
groundwater at a 
maximum 
concentration of 160 
µg/L. 
PCE detected in 
groundwater at a 
maximum 
concentration of 96 
µg/L. 

None. 

 

Table 2-10 provides the soil vapor data used in the evaluation for Facility 6.  Figure 2-6a 
shows the site layout.  The maximum PCE concentration in soil vapor (4,006 μg/L-v) occurs 
in the shallow interval at approximately 40 feet bgs within a silt/clay unit.  The maximum 
TCE concentration in soil vapor (501 μg/L-v) occurs within the intermediate interval at 
approximately 50 feet bgs within a silt/clay unit.  Figure 2-6b shows the maximum PCE and 
TCE concentrations in the storage area, the driveway and parking lot.  Figure 2-6c presents a 
representative boring log from this facility.  
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TABLE 2-10 
Facility 6: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

8 230 23 
16 848 101 Storage SV-1 

 
3/10/2000 

 24 974 152 
8 1 NA 

Storage SV-2 3/10/2000 
16 692 94 
8 323 46 

Storage SV-3 3/10/2000 
16 846 94 
8 124 10 

Driveway SV-4 3/10/2000 
16 345 33 
8 470 43 

Driveway SV-5 3/10/2000 
16 715 61 
8 182 8 

16 272 12 Driveway SV-6 
 

3/10/2000 
 24 410 20 

8 174 21 
Parking Lot SV-7 3/10/2000 

16 199 28 
8 126 18 

Parking Lot SV-8 
 

3/10/2000 16 180 23 
8 59 6 

Parking Lot SV-9 3/10/2000 
16 42 5 
8 7 ND 

Parking Lot SV-10 3/10/2000 
16 11 1 
8 23 2 

Parking Lot SV-11 3/10/2000 
24 21 2 
30 1,624 410 
50 1,486 501 
70 1,446 432 
90 1,082 362 

110 1,359 344 
130 1,414 287 

Storage SV-201 
 

6/19/2003 

150 1,262 232 
20 2,840 219 
40 4,006 361 
60 3,921 262 
80 2,587 231 

Driveway SV-202 6/19/2003 

100 1,025 184 
30 379 67 
50 628 240 Parking Lot SV-203 6/19/2003 
70 592 228 

Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
NA = data not available. 



 

FIGURE 2-6a 
Facility 6 Site Map
Recommendations for Conducting Soil Vapor Investigations
San Gabriel Valley Area 3

SCO335379.DE.01  map07.ai  12/07



FIGURE 2-6b 
PCE and TCE Concentrations in Soil Vapor at Facility 6
Recommendations for Conducting Soil Vapor Investigations
San Gabriel Valley Area 3

SCO335379.DE.01  Facility_6a.ai  3/08

Facility 6 - Storage Area
Soil Vapor Data

0

20

40

60

80

100

120

140

160

180

200

0 500 1,000 1,500 2,000

PCE Concentration (μg/L)

D
ep

th
 (f

ee
t b

el
ow

 g
ro

un
d 

su
rf

ac
e)

SV-1 (2000)
SV-2 (2000)
SV-3 (2000)
SV-201 (2003)

Silt/Clay

Sand/Gravel

Silt/Clay

Sand/Gravel

Silt/ClayGroundwater Table, PCE = 96 μg/L (2004)

Facility 6 - Driveway
Soil Vapor Data

0

20

40

60

80

100

120

140

160

180

200

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500

PCE Concentration (μg/L)

D
ep

th
 (f

ee
t b

el
ow

 g
ro

un
d 

su
rf

ac
e)

SV-4 (2000)
SV-5 (2000)
SV-6 (2000)
SV202 (2003)

Silt/Clay

Sand/Gravel

Silt/Clay

Sand/Gravel

Silt/ClayGroundwater Table, PCE = 96 μg/L (2004)

Facility 6 - Parking Lot
Soil Vapor Data

0

20

40

60

80

100

120

140

160

180

200

0 100 200 300 400 500 600 700

PCE Concentration (μg/L)

D
ep

th
 (f

ee
t b

el
ow

 g
ro

un
d 

su
rf

ac
e)

SV-7 (2000)
SV-8 (2000)
SV-9 (2000)
SV-10 (2000)
SV-11 (2000)
SV203 (2003)

Silt/Clay

Sand/Gravel

Silt/Clay

Sand/Gravel

Silt/Clay
Groundwater Table, PCE = 96 μg/L (2004)

Facility 6 - Storage Area
Soil Vapor Data

0

20

40

60

80

100

120

140

160

180

200

0 50 100 150 200 250 300 350 400 450 500 550

TCE Concentration (μg/L)

D
ep

th
 (f

ee
t b

el
ow

 g
ro

un
d 

su
rf

ac
e)

SV-1 (2000)
SV-2 (2000)
SV-3 (2000)
SV-201 (2003)

Silt/Clay

Sand/Gravel

Silt/Clay

Sand/Gravel

Silt/ClayGroundwater Table, TCE = 160 μg/L (2004)

Facility 6 - Driveway
Soil Vapor Data

0

20

40

60

80

100

120

140

160

180

200

0 50 100 150 200 250 300 350 400

TCE Concentration (μg/L)

D
ep

th
 (f

ee
t b

el
ow

 g
ro

un
d 

su
rf

ac
e)

SV-4 (2000)
SV-5 (2000)
SV-6 (2000)
SV202 (2003)

Silt/Clay

Sand/Gravel

Silt/Clay

Sand/Gravel

Silt/Clay
Groundwater Table, TCE = 160 μg/L (2004)

Facility 6 - Parking Lot
Soil Vapor Data

0

20

40

60

80

100

120

140

160

180

200

0 50 100 150 200 250 300

TCE Concentration (μg/L)

D
ep

th
 (f

ee
t b

el
ow

 g
ro

un
d 

su
rf

ac
e)

SV-7 (2000)
SV-8 (2000)
SV-9 (2000)
SV-10 (2000)
SV-11 (2000)
SV203 (2003)

Silt/Clay

Sand/Gravel

Silt/Clay

Sand/Gravel

Silt/ClayGroundwater Table, TCE = 160 μg/L (2004)



FIGURE 2-6c 
Facility 6 Boring Log
Recommendations for Conducting Soil Vapor Investigations
San Gabriel Valley Area 3

 

SCO335379.DE.01  Facility_6_log.ai  1/08



2.0  EVALUATION OF FACILITY DATA 

FINAL RECOMMENDATIONS 2-13 
AUGUST 2008 

2.3.6 Facility 8 
Table 2-11 presents a summary of the site history and the sampling results for Facility 8. 

TABLE 2-11 
Facility 8 - Site Investigative Summary 

Site Investigation 
Site History 

Soil Vapor Probes Groundwater Wells Remedial Actions 

1946-2007 – Property used 
for metal finishing, polishing 
and electroplating.  Property 
has 3 underground storage 
tanks and 22 aboveground 
storage tanks for solvents 
and other chemicals. 

1999 – Site inspected by 
LARWQCB. 

2000 – Site investigation 
began with oversight by 
LARWQCB. 

Twenty-seven probes 
installed down to 7 feet 
bgs and seven probes 
installed to 21 feet bgs.  

One probe installed to 
150 feet bgs near the 
former solvent 
aboveground storage 
tank. 

PCE concentrations 
ranged from 712 to 
2,873 µg/L-v and TCE 
concentrations ranged 
from 11 to 247 µg/L-v 
near the former solvent 
AST (Table 2-12). 

One groundwater well 
installed. 

Depth to groundwater – 
186 feet bgs.  

TCE detected in 
groundwater at a 
maximum concentration of 
110 µg/L. 

PCE detected in 
groundwater at a 
maximum concentration of 
192 µg/L. 

None. 

 
Table 2-12 provides the soil vapor data used in the evaluation for Facility 8.  Figure 2-7a 
shows the site layout.  The maximum PCE concentration in soil vapor (2,873 μg/L-v) occurs 
in the shallow interval at approximately 30 feet bgs within a relatively transmissive 
sand/gravel unit.  The maximum TCE concentration in soil vapor (247 μg/L-v) occurs in the 
intermediate interval at approximately 90 feet bgs within a relatively transmissive 
sand/gravel unit.  Figure 2-7b shows that TCE concentrations are generally higher below 40 
feet bgs.  Figure 2-7c presents a representative boring log from this facility.    

 
TABLE 2-12 
Facility 8: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

30 2,873 71 

50 712 18 

70 1,942 115 

90 1,599 247 
110 1,178 234 

130 1,429 206 

SV-110 3/27/2002 

150 1,394 195 

SV-5 3/3/2002 5.5 1,167 11.2 

Former Solvent 
AST 

SV-105 3/27/2002 7 898 13 
Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
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2.3.7 Facility 10 
Table 2-13 presents a summary of the site history and the sampling results for Facility 10. 

TABLE 2-13 
Facility 10 - Site Investigative Summary 

Site Investigation 
Site History 

Soil Vapor Probes Groundwater Wells Remedial Actions 

1922-1981 – Property 
was occupied by a 
lumber company and a 
furniture manufacturing 
company. 

2008 – Property consists 
of a self-storage unit 
business. 

2001-2005 – Previous 
investigations occurred.  

2005 – LARWQCB 
began oversight. 

Eleven probes installed to 
25 feet bgs and one probe 
installed down to 40 feet bgs.  

Three probes installed to 90 
feet bgs and three probes 
installed to 120 feet.  

Chlorinated solvents were found 
in three areas of the property; 
northwestern, southwestern, 
and northern areas. 

Distance between the evaluated 
probes varied by area: 
northwest probes were 20 feet 
apart; southwestern probes 
were 20 to 100 feet apart; and 
northern probes were 40 to 
120 feet apart (Figure 2-8a). 

PCE concentrations ranged 
from 4 to 960 µg/L-v and TCE 
concentrations ranged from ND 
to 400 µg/L-v in the northwest 
area of the site (Table 2-14). 

PCE concentrations ranged 
from 1 to 330 µg/L-v and TCE 
concentrations ranged from ND 
to 98 µg/L-v in the southwest 
area of the site (Table 2-14). 

PCE concentrations ranged 
from 10 to 440 µg/L-v and TCE 
concentrations ranged from 
2.4 to 160 µg/L-v in the northern 
area of the site (Table 2-14). 

One groundwater well 
installed. 

Depth to groundwater – 
169 feet bgs.  

TCE detected in 
groundwater at a 
concentration of 109 µg/L. 

PCE detected in 
groundwater at a 
concentration of 38 µg/L. 

None. 

 

 
Table 2-14 provides the soil vapor data used in the evaluation.  Figure 2-8a shows the site 
layout.  Figure 2-8b shows the maximum PCE concentration (960 μg/L-v) and the maximum 
TCE concentration (400 μg/L-v) occur in the intermediate interval at approximately 51 feet 
bgs within a silt/clay unit.  Figure 2-8c provides a representative boring log for the facility. 
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Table 2-14 
Facility 10: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
 (ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

5 3.9 ND 

15 1.8 ND Southwest 
Property B-1 10/21/2004 

25 37 8.2 

5 1 ND 

15 2.7 ND Southwest 
Property B-2 10/21/2004 

25 18 ND 

5 4.3 ND 

15 16 2.7 Northwest 
Property B-3 10/21/2004 

25 230 39 

5 16 2.4 

15 31 5.8 Northern 
Property B-4 10/21/2004 

25 240 37 

5 10 2.4 

15 19 5.6 Northern 
Property B-5 10/21/2004 

25 75 24 

30 39 19 

40 25 16 

50 55 21 

70 130 59 

Northwest 
Property SB-1 11/9/2004 

90 9.8 6.5 

20 2.7 ND 

30 2.2 ND 

40 29 23 

50 35 18 

60 46 35 

70 190 94 

Northwest 
Property SB-2 11/9/2004 

90 4 5.2 

20 ND ND 

30 ND ND 

40 100 28 

50 51 10 

60 82 17 

70 290 74 

Southwest 
Property SB-3 11/9/2004 

90 130 23 

5 7.6 2.7 

15 9.6 4.7 

25 13 6.8 

51 960 400 

90 690 270 

Northwest 
Property VP-1 9/28/2005 

120 200 57 
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Table 2-14 
Facility 10: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
 (ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

5 4.3 1.1 

15 8.9 3.2 

25 9.8 3.6 

51 310 98 

90 330 93 

Southwest 
Property VP-2 9/28/2005 

120 190 45 

5 27 4.3 

15 79 12 

25 190 52 

51 310 160 

90 180 100 

Northern 
Property VP-3 9/23/2005 

120 110 57 

5 120 8.8 

15 280 19 Northern 
Property SG-4 9/26/2005 

25 440 35 

5 3 ND 

15 3.6 ND Southwest 
Property SG-5 9/27/2005 

25 8.6 2 

5 3.6 ND 

15 3.9 ND Southwest 
Property SG-6 9/27/2005 

25 8.8 1.3 

Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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2.3.8 Facility 19 
Table 2-15 presents a summary of the site history and the sampling results for Facility 19. 

TABLE 2-15 
Facility 19  - Site Investigative Summary 

Site Investigation Site History Soil Vapor Probes Groundwater Wells Remedial Actions 
1954-2007 – Sheriff’s Station 
with motor-pool maintenance 
facilities. 
1991 – LADPW oversaw fuel 
investigation and 
underground storage tank 
(UST) removal. 
1999 – Work plan for 
additional site assessment 
submitted to LARWQCB. 
2005 – EPA began 
oversight. 

Six probes installed to 20 
feet bgs onsite and two 
probes installed offsite to 
65 feet bgs. 
Two probes installed onsite 
to 180 feet bgs and three 
probes installed offsite to 
180 feet bgs (Figure 2-9a). 
PCE concentrations ranged 
from ND to 74 µg/L-v on 
site (Table 2-16). 
TCE not detected onsite 
and at low levels offsite 
(Table 2-16). 
PCE concentrations ranged 
from 8.1 to 890 µg/L-v and 
TCE concentrations ranged 
from ND to 6.5 µg/L-v 
offsite to the northeast 
(Table 2-16). 
 

Seven onsite and four 
offsite groundwater 
wells installed.  
Depth to groundwater – 
200 feet bgs.  
TCE was detected in 
groundwater at a 
maximum concentration 
of 13.2 µg/L. 
PCE was detected in 
groundwater at a 
maximum concentration 
of 950 µg/L. 

SVE system 
installed to 
remediate leak from 
underground 
gasoline tanks 
operated from 1993 
to 1994.  This 
system was 
designed to remove 
hydrocarbons not 
chlorinated solvents. 

 
Table 2-16 provides the soil vapor data used in the evaluation.  Figure 2-9a shows the site 
layout.  The maximum PCE concentration in soil vapor (890 μg/L-v) occurs in the 
intermediate interval at approximately 65 feet bgs within a relatively transmissive 
sand/gravel unit.  TCE was detected at low concentration offsite, but not detected onsite.  
Figure 2-9b shows that maximum PCE concentrations occur beneath the shallow interval.  
Figure 2-9c provides a representative boring log for the facility. 

 

 

Table 2-16 
Facility 19: PCE and TCE Soil Vapor Concentrations  

Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

5 13 ND 

20 29 ND 

35 30 ND 

50 71 ND 

KVP8-5 12/19/2006 

65 120 0.5J 
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Table 2-16 
Facility 19: PCE and TCE Soil Vapor Concentrations  

Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

5 240 ND 

20 340 1.1 

35 570 1 

50 320 ND 

KVP7-5 12/19/2006 

65 890 4.5J 

30 150 ND 

60 220 1.3 

90 330 ND 

120 250 2.1J 

150 300 ND 

MW5VP 03/09/2007 

180 450 2.2J 

60 160 0.9J 

90 140 0.4J 

120 430 6.5 
150 410 2.1J 

MW6VP 
 

01/23/2007 

180 280 ND 

30 260 0.4J 

60 340 ND 

90 420 2.6J 

120 650 4.4J 

150 450 3.2J 

MW7VP 
 

03/09/2007 

180 540 4J 

30 7.2 0.2J 

60 8.9 ND 

60 ND ND 

90 12 ND 

120 13 ND 

150 6.6J ND 

150 13J ND 

MW9VP 01/23/2007 

180 12 ND 

30 9.9 ND 
MW10VP 01/24/2007 

180 70 ND 

5 0.4J ND 
KVP6-5 1/23/2007 

20 8.7 ND 

5 3 ND 
KVP5-5 12/20/2006 

20 13 ND 

Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
J = detected at concentrations below the laboratory reporting limit. 
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2.3.9  Facility 20 
Table 2-17 presents a summary of the site history and the sampling results for Facility 20. 

TABLE 2-17 
Facility 20 - Site Investigative Summary 

Site Investigation 
Site History 

Soil Vapor Probes Groundwater Wells Remedial Actions 
1920 to current – 
Property used as an 
industrial electrical 
facility. 
2000 – DTSC provided 
oversight of remedial 
investigation. 

Seventy probes installed to 
5 feet bgs.  
Nine probes installed onsite to 
99 feet bgs and six probes 
installed offsite to 90 feet bgs. 
One probe installed to 240 feet 
bgs. 
Distance between the probes 
varied by area: northwest probes 
were 10 to 120 feet apart; 
southwestern probes were 170 
to 340 feet apart (Figure 2-10a). 
TCE concentrations ranged from 
ND to 1,870 µg/L-v in the 
northwestern area (Table 2-18). 
TCE concentrations ranged from 
ND to 405 µg/L-v in the 
southwestern area (Table 2-18). 

None. 
 

None 
 

 

Table 2-18 provides the soil vapor data used in the evaluation.  Figure 2-10a shows the site 
layout.  Figure 2-10b shows the maximum TCE concentration in soil vapor (1,870 μg/L-v) 
occurs in the intermediate interval at approximately 92 feet bgs within a sand and gravel 
unit.  PCE was generally not detected at this facility.  Figure 2-10c provides a representative 
boring log for the facility. 

 

Table 2-18 
Facility 20: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

135 ND 1,550 

165 ND 565 9/19/2000 

240 ND 229 

129 ND 1.1 

Northwestern 
AOC-1 SCE-1 

3/30/2004 
164 ND 70 

25 ND 408 

48 ND 19 

53 ND 104 

65 ND 559 

4/3/2000 

92 ND 597 

Northwestern 
AOC-1 SP-5 

9/19/2000 92 ND 1,870 
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Table 2-18 
Facility 20: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

25 ND ND 

50 ND ND 

75 ND 32 

Northwestern 
AOC-1 DSG-2 11/16/1999 

92 ND 1,150 

5 ND 26 

25 ND ND 

50 ND ND 

75 ND 41 

Northwestern 
AOC-1 DSG-1 11/16/1999 

88 ND 299 

2 ND ND 

50 ND 41 

75 ND 11 
Northwestern 

AOC-1 DSG-4 11/16/1999 

90 ND ND 

4/4/2000 25 5 671 

3/31/2000 53 ND 667 Northwestern 
AOC-1 SP-4 

4/5/2000 85 ND 1,710 

55 3 330 

85 4 460 Northwestern 
AOC-1 SP-9 6/13/2005 

105 6.3 1,200 
Northwestern 

AOC-1 SG-134 3/31/2000 5 ND 157 

Northwestern 
AOC-1 SG-135 3/31/2000 5 ND 129 

Northwestern 
AOC-1 SG-125 3/31/2000 5 3 86 

23.5 ND 2 

56.5 ND 12 Southwestern 
AOC-1 SP-1 3/29/2000 

92.5 ND ND 

27.5 ND 2 

59 ND 405 Southwestern 
AOC-1 SP-2 

 
3/29/2000 

 89 ND 6 
Southwestern 

AOC-1 SG-127 3/31/2000 5 ND 26 

Southwestern 
AOC-1 SG-27 10/5/1999 5 ND ND 

Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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2.3.10 Facility 21 
Table 2-19 presents a summary of the site history and the sampling results for Facility 21. 

TABLE 2-19 
Facility 21  - Site Investigative Summary 

 Site Investigation 

Site History Soil Vapor Probes Groundwater Wells Remedial Actions 

1966 to 2007 – Property 
used for laundry and dry 
cleaning operations. 
PCE is used onsite. 

1999 – Site inspected by 
LARWQCB. 

2000 – Site investigation 
began with LARWQCB 
oversight. 

Seven probes installed 
down to 5 feet bgs and 9 
probes installed down to 10 
feet bgs.  

One probe installed to 
20 feet bgs and one probe 
installed to 24 feet bgs.  

Four probes installed to 100 
feet bgs and two probes 
installed down to 240 feet. 

Chlorinated solvents were 
found in three areas; the 
parking lot, offsite in 
Las Tunas Drive and in 
Charlotte Avenue. Distance 
between the evaluated 
probes ranged between 17 
and 130 feet (Figure 2-11a). 

TCE was not detected at the 
facility. 

PCE concentrations ranged 
from 1.1 to 1,760 µg/L-v in 
the parking lot (Table 2-20.) 

PCE concentrations ranged 
from 0.1 to 986 µg/L-v 
offsite on Las Tunas Drive 
(Table 2-20). 

PCE concentrations ranged 
from 2 to 14 µg/L-v offsite 
on Charlotte Avenue (Table 
2-20). 

Four groundwater wells 
installed. 

Depth to groundwater – 
161 feet bgs. 

PCE detected in 
groundwater at a 
maximum concentration 
of 9.7 µg/L. 

TCE not detected in 
groundwater. 

 

SVE system operated 
from March through 
June 2005.  All data 
used for this 
evaluation predate 
operation of the SVE 
system. 

 

 
Figure 2-11a shows the site layout.  Table 2-20 provides the soil vapor data used in the 
evaluation.  Figure 2-11b shows that the maximum PCE concentration in soil vapor (1,760 
μg/L-v) occurs in the intermediate interval at approximately 60 feet bgs within a relatively 
transmissive sand/gravel unit.  TCE was not detected at this facility.  Figure 2-11c provides 
a representative boring log for the facility. 
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Table 2-20 
Facility 21: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

15 423 ND 

30 326 ND 

45 372 ND 

60 1,760 ND 

75 1,500 ND 

90 327 ND 

N. Parking Lot JSV-2 

 
 

8/26/2004 
 
 
 105 1,650 ND 

25 834 ND 

50 550 ND 

75 262 ND 
N. Parking Lot JSV-3 8/26/2004 

100 250 ND 

25 0.1 ND 

50 475 ND 

75 434 ND 
E. Las Tunas JSV-4 

 
8/26/2004 

 
100 317 ND 

25 750 ND 

50 986 ND 

75 740 ND 
E. Las Tunas JSV-5 

 
8/26/2004 

 
100 555 ND 

120 1.6 ND 

150 2.4 ND 

180 1.1 ND 

210 12.5 ND 

N. Parking Lot JSV-6 

 
 

8/26/2004 
 
 240 313 ND 

120 14.2 ND 

150 9.2 ND 

180 2 ND 

210 1.2 ND 

Charlotte JSV-7 

 
 

8/26/2004 
 
 240 4.2 ND 

5 5.6 ND 
N. Parking Lot JB-1 1/21/2002 

10 6.0 ND 

5 115.3 ND 
N. Parking Lot JB-2 1/21/2002 

10 101.7 ND 

5 18.3 ND 
N. Parking Lot JB-3 1/21/2002 

10 8.1 ND 
Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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FIGURE 2-11b 
PCE Concentrations in Soil Vapor at Facility 21
Recommendations for Conducting Soil Vapor Investigations
San Gabriel Valley Area 3
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2.3.11 Facility 22 
Table 2-21 presents a summary of the site history and the sampling results for Facility 22. 

TABLE 2-21 
Facility 22  - Site Investigative Summary 

Site Investigation Site History Soil Vapor Probes Groundwater Wells Remedial Actions 
1975 to 2007 – 
Property used for dry 
cleaning operations.  
Two PCE spills were 
reported between 
1975 and 1989 during 
delivery. 

2000 – Site 
investigation and 
oversight by 
LARWQCB. 

Five probes installed inside the 
building to a maximum depth 
of 25 feet bgs.  

One probe installed in the alley 
to 20 feet bgs and 1 probe 
installed in the alley to 150 feet 
bgs. 

One probe installed in the 
open field next to the building 
to a depth of 20 feet bgs. 

PCE concentrations ranged 
from ND to 4,234 µg/L-v 
(Table 2.-22). 

TCE concentrations ranged 
from ND to 248 µg/L-v (Table 
2.-22). 

One groundwater well 
installed.  

Depth to groundwater – 
160.5 feet bgs. 

TCE was not detected in 
groundwater. 

PCE detected in 
groundwater at a 
concentration of 190 µg/L. 

None. 

 

Table 2-22 provides the soil vapor data used in the evaluation.  Figure 2-12a shows the site 
layout.  The maximum PCE concentration in soil vapor (4,234 μg/L-v) occurs in the shallow 
interval at approximately 20 feet bgs.  The maximum TCE concentration in soil vapor (248 
μg/L-v) occurs in the deep interval at approximately 135 feet bgs, within a silt/clay unit.  
Figure 2-12b shows the maximum PCE and TCE concentrations for this facility.  Figure 2-12c 
provides a representative boring log for the facility. 

 

Table 2-22 
Facility 22: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE  
(µg/L-v) 

TCE 
(µg/L-v) 

5 523 0.8 

10 2,835 2.2 

15 1,783 2.6 
Parking 

Area/Alley SV-1 4/8/2000 

20 397 1 

5 1,455 ND 

10 10 ND 

15 709 ND 
4/8/2000 

20 4,234 3.3 

30 2,726 1.6 

40 975 0.7 

50 931 0.6 

60 745 ND 

Parking 
Area/Alley SV-2 

2/16/2000 

70 685 ND 
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Table 2-22 
Facility 22: PCE and TCE Soil Vapor Concentrations  

Area Location Date  Depth* 
(ft bgs) 

PCE  
(µg/L-v) 

TCE 
(µg/L-v) 

90 1,569 161 

105 1,081 121 

135 31 248 
Parking 

Area/Alley SV-9 9/9/2002 

150 11 ND 

90 842 11.3 

105 8.6 ND 

135 6.1 ND 
Parking 

Area/Alley SV-9 11/3/2006 

150 ND ND 
Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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2.3.12 Facility 24 
Table 2-23 presents a summary of the site history and the sampling data results for Facility 24. 

TABLE 2-23 
Facility 24 - Site Investigative Summary 

Site Investigation Site History Soil Vapor Probes Groundwater Wells Remedial Actions 
1996 to 2007 – Property 
located in shopping 
center has been used as 
a dry cleaner, since the 
shopping center was 
built. 

2003 – Site inspected by 
LARWQCB. 

2004 – Site investigation 
and oversight by 
LARWQCB. 

Three probes installed inside 
the building to a maximum 
depth of 40 feet bgs. 

Three probes installed in alley 
to a depth of 40 feet, 100 feet, 
and 172 feet bgs. 

PCE concentrations ranged 
from 0.94 to 13 µg/L-v and 
TCE concentrations ranged 
from ND to 0.53 µg/L-v (Table 
2-24). 

None None 

 
Table 2-24 provides the soil vapor data used in the evaluation.  Figure 2-13a shows the site 
layout.  The maximum PCE concentration in soil vapor (13 μg/L-v) occurs in the deep 
interval at approximately 172 feet bgs.  Figure 2-13b shows that the maximum PCE 
concentrations in soil vapor at this facility generally are within the deep interval.  TCE was 
generally not detected at this facility.  Figure 2-13c provides a representative boring log for 
the facility. 

Table 2-24 
Facility 24: PCE and TCE Soil Vapor Concentrations  

Location Date  Depth* 
(ft bgs) 

PCE 
(µg/L-v) 

TCE 
(µg/L-v) 

20 3 ND 

40 2.7 ND 

60 2.1 ND 

80 2.9 ND 

SP-10 1/12/2006 

100 2.7 ND 

120 2.16 0.02 
140 7.01 0.02 
160 0.94 0.53 

SP-12 2/7/2007 

172 13 0.02 
15 5.4 ND 

15 5.5 ND 

30 4.5 ND 
SP-11 1/12/2006 

40 4.4 ND 
Shaded box with bold text indicates maximum concentration 
ft bgs = feet below ground surface  
*Shallow interval of vadose zone = 0 to 40 ft bgs 
Intermediate interval = 40 to 100 ft bgs  
Deep interval = > 100 ft bgs 
ND = not detected at a concentration greater than the laboratory reporting limit 
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PCE Concentrations in Soil Vapor at Facility 24
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Note: A groundwater well has not been installed at this facility yet.
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FIGURE 2-13c 
Facility 24 Boring Log
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2.4 Uncertainty Analysis 
This evaluation presents soil vapor data collected from the shallow, intermediate, and deep 
intervals of the vadose zone at 12 facilities in Area 3.  EPA compiled the data set based on 
the availability of suitable, comparable data for the 12 facilities.    

The data set is suitable for the evaluation described in this document; the evaluation is 
intentionally limited in scope and semi-quantitative.  The data set also supports the specific 
technical recommendations developed as a result of this evaluation.  However, the data set 
does include inherent uncertainties.  The main sources of uncertainty in the data set include: 

• Limited number of data points – In general, the data set for each facility includes few 
measurements (for the facility as a whole and the facility with respect to each of the 
three intervals of the vadose zone). 

• Data collection over extended period - Data collection for each facility generally 
involved sampling soil vapor from multiple vapor probes over several field 
investigation efforts.  Sampling at various probes may have spanned different months 
and years and at different times of the day.  Variations in atmospheric conditions, soil 
moisture content, and sample collection and handling protocols during separate field 
investigation efforts potentially contribute to differences in soil vapor measurements.    

EPA confirmed the suitability of all data used for comparison in this limited evaluation 
through the data usability assessment described in Section 2.2.  The data usability 
assessment included verifying that the investigations directed by the State generally 
conformed to procedures outlined in State guidance documents; and the data met the 
specific requirements of the responsible agency at the time of data collection. 
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3.0 Conclusions and Recommendations 

3.1 Conclusions 
Data from 11 of the 12 facilities in Area 3 analyzed in this evaluation show that the 
maximum concentrations of either PCE, or TCE, or both in soil vapor occurred in the 
intermediate and deep intervals of the vadose zone.  Table ES-1 summarizes the maximum 
concentrations of PCE and TCE in soil vapor measured throughout the vadose zone.  The 
results of this evaluation indicate that investigating VOC concentrations in shallow soil 
vapor alone would have inadequately characterized subsurface contamination. 

In Area 3, the presence of maximum VOC concentrations at depth may reflect the relative 
age of contaminant releases coupled with contaminant migration processes over time.  
Because industrial operations at many facilities date to the 1920s, the release and migration 
of solvents from shallow soils downward might have occurred over decades.  Appendix A 
provides a brief summary of soil vapor migration mechanisms for reference.  Assessing the 
mechanisms that drive soil vapor migration is beyond the scope of this evaluation. 

3.2 Recommendations and Rationales 
The conclusions of this evaluation provide a basis for potentially characterizing soil vapor in 
the intermediate and deep intervals of the vadose zone at all facilities in Area 3 with VOC 
contamination.    Subsurface investigations at facilities in Area 3 should consider the 
recommendations provided below.  Section 3.2 includes rationales for the recommendations. 
Appendix B provides a flowchart that depicts the subsurface investigative process of the 
LARWQCB. 

• Assess soil vapor concentrations vertically beyond the shallow interval of the vadose 
zone to the groundwater table, if necessary.  This evaluation shows that the maximum 
soil vapor concentrations at facilities in Area 3 frequently occur within the intermediate 
and deep intervals of the vadose zone rather than in the shallow interval. 

• Place vapor monitoring probes at depth intervals (i.e., sample depths) in areas of known 
or suspected historic operations and based on current analytical data.  Review 
excavation and grading records.  Consider lithology per the State’s guidance document 
(LARWQCB, 2003).  

• Install nested vapor monitoring probes or, alternatively, install deep vapor monitoring 
probes near the existing shallow probes.  Collect samples from all intervals in one event 
to minimize temporal variations related to temperature and seasonal changes.  Such 
data will help determine the site conceptual model. 

• Install multiple vapor monitoring probes, if necessary, for adequate lateral 
characterization of the contamination based on the number and size of potential releases 
of contamination. 
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• Evaluate the potential for soil vapor intrusion at facilities with: 1) VOC concentrations 
that exceed the screening levels in the shallow interval of the vadose zone; and 2) 
commercial or industrial buildings or residences located nearby.  Refer to the flowchart 
and check list in Appendix B for guidance in initiating assessments of potential soil 
vapor intrusion.  
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Acronyms and Abbreviations 

atm-m3/mol  atmospheres-cubic meters per mole 

DNAPL  dense nonaqueous-phase liquid  

g/cm3    grams per cubic centimeter 

g/L   grams per liter 

KOC Organic Carbon Partition Coefficient 

LARWQCB California Regional Water Quality Control Board-Los Angeles Region 

μg/L  microgram(s) per liter  

μg/L-v microgram(s) per liter by volume 

mm Hg  millimeters of mercury 

PCE  tetrachloroethene  

TCE  trichloroethene  

VOC  volatile organic compound 
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Glossary 

Advection:  The process by which particles are transported by the bulk motion of the 
flowing groundwater. 

Aquifer:  A saturated geologic unit, often of sand or gravel that contains and transmits 
significant quantities of water under normal conditions.  

Aquitard:  A saturated finer-grained geologic unit that retards, but does not prevent, flow to 
or from adjacent aquifer units.  

Atmospheric pressure:  The force per unit area exerted against a surface by the weight of 
the air above that surface. 

Barometric pumping:  The variation in the ambient atmospheric pressure resulting in 
subsurface motion of air in porous and fractured earth materials. 

Dense nonaqueous-phase liquid:  A liquid that is denser than water and does not dissolve 
or mix easily in water.  Also known as free-phase liquid. 

Density:  The mass per unit volume of a substance.  The density of a chemical determines if 
the chemical will float or sink in water.  Chemicals that are less dense than water tend to 
float, and chemicals that are denser tend to sink. 

Diffusion:  The movement of suspended or dissolved particles from a more concentrated to 
a less concentrated area.  The diffusion process occurs independently of groundwater flow.  

Dispersion:  Process whereby a chemical, contained in water, deviates from the path that 
would be expected due to bulk flow.  In the process the chemical is mixed with surrounding 
liquids, causing its concentration to be reduced.  

Groundwater:  Water occurring underground, in the zone of saturation in an aquifer. 

Henry’s Law: The law states that at a constant temperature, the amount of a given gas 
dissolved in a given type and volume of liquid is directly proportional to the partial 
pressure of that gas in equilibrium with that liquid. 

Permeability:  The ability of soil, sediment, or rock to transmit fluid.  

Porosity:  The ratio of the volume of void spaces in a rock or sediment to the total volume of 
the rock or sediment.  

Saturated zone:  A region below the Earth’s surface in which pore space in the soil or rock is 
completely filled with water.  The top of the saturated zone is the water table.  

Secondary porosity:  Any porosity created in a sediment or rock after final deposition of the 
sediment or rock. 
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Soil vapor:  Elements and compounds in gaseous state in the small spaces between particles 
of soil.  Such vapor can be moved or driven out under pressure. 

Solubility:  The ability of a substance to be dissolved in a given amount of water. 

Tetrachloroethene:  A volatile organic compound primarily used for dry cleaning and in 
manufacturing processes as a solvent and metal degreaser. 

Trichloroethene:  A colorless or blue organic liquid volatile organic compound with a 
chloroform-like odor.  TCE is used primarily in manufacturing processes as a solvent, metal 
degreaser, and textile degreaser. 

Vadose zone:  The unsaturated zone between the land surface and the regional water table. 

Vapor pressure:  A measure of the natural inclination of a substance to evaporate.  The 
relative measure of the volatility of a chemical. 

Viscosity:  A measure of the resistance of a fluid to flow.   

Volatile organic compound:  Organic (carbon-containing) compound that evaporates 
readily at room temperature.  These compounds are toxic and often carcinogenic.  

Weathering:  Decomposition of rocks, soils, and their minerals through direct contact with 
the Earth's atmosphere.
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A. Soil Vapor Migration Mechanisms 

This appendix discusses the fate and transport processes that affect the migration of 
tetrachloroethene (PCE) and trichloroethene (TCE) in soil vapor within the subsurface.  
Table A-1 summarizes the physical and chemical properties of PCE and TCE and the factors 
that govern fate and transport processes.   

As discussed in Section 1.1, contaminant releases tend to occur at the surface or in the 
shallow subsurface.  The concentrations of volatile organic compounds (VOCs) from a 
recent release often are highest in the shallow interval of the vadose zone.  However, over 
time, several factors can cause the contaminants to move into the intermediate and deep 
intervals of the vadose zone.  These factors include the physical and chemical properties of 
the contaminant and the subsurface conditions.  VOC concentrations in the deeper intervals 
eventually may exceed the relative VOC concentrations in the shallow interval. 

Additional factors may also contribute to maximum soil vapor concentrations at depth than 
in the shallow interval.  These factors include:  1) disposal of wastewater and solvents in dry 
wells, which was a common practice that occurred before 1984 and can result in releases of 
contaminants at depth; 2) excavation of shallow soils and backfilling with clean material; 
and 3) venting of vapors in shallow soils to the atmosphere through barometric pumping, 
changing contaminant levels over time.    

Most of the properties and processes described below may more directly apply to PCE and 
TCE in the form of free-phase liquid or as dense nonaqueous phase liquid (DNAPL).  
However, DNAPL has not been found in Area 3.  DNAPL might have been present decades 
ago at the time of release and possibly migrated downward and dispersed over time.  
DNAPL migration would have acted as a source for vapor-phase contamination and 
contributed to the current vertical contaminant distribution.   
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TABLE A-1 
Properties of PCE and TCE 

PCE TCE 
Property 

Value Reference Effect Value Reference Effect 
Density at 

20oC   
(Water = 1) 

1.623 g/cm3 ATSDR, 
2007a 

More dense than water, 
can act as an dense 

nonaqueous phase liquid 
(DNAPL) 

1.465 g/cm3 ATSDR, 
2007b 

Denser than water, 
can act as DNAPL 

Vapor 
Pressure at 

25oC 
18.47 mm Hg EPA, 1997 

Relatively insoluble, but 
up to 954 mg/L have 

been found in 
groundwater 

 
57.8 mm 

Hg 

ATSDR, 
2007b 

High vapor pressure, 
highly volatile,  

evaporates readily, but 
vapor is heavier than 

air 
Relative 
Vapor 

Density 
(Air = 1) 

5.8 ATSDR, 
2007a 

Very dense vapor – sinks 
in air 4.5 ATSDR, 

2007b 
Very dense vapor – 

sinks in air 

Henry's 
Law 

Constant at 
25oC 

0.018 atm-
m3/mol EPA, 2007a Highly volatile – readily 

evaporates from water 
0.01 atm-

m3/mol EPA, 2007a Highly volatile – readily 
evaporates from water 

Solubility at 
25oC 0.15 g/L EPA, 1997 Slightly soluble in water 1.1- 1.4 g/L EPA, 2007b Slightly soluble in 

water 

Organic 
Carbon 
Partition 

Coefficient 
(log Koc) 

2.32 EPA, 1996 

Moderate mobility in soil, 
does not significantly 

sorb to sediment, does 
not readily volatilize from 

soil, slowly leaches to 
groundwater 

2 EPA, 1996 

Very highly mobile in 
soil, low sorption to 

sediment, high 
potential to leach in to 

groundwater 

Notes: 
g/cm3 = grams per cubic centimeters 
mm Hg = millimeters of mercury 
g/L = grams per liter 
Atm-m3/mol = atmospheres-cubic meters per mole 

A.1 Contaminant Migration from a Surface Source 
Three main mechanisms control PCE and TCE migration within the subsurface following a 
release: free-phase DNAPL migration, infiltration of water containing dissolved 
contaminants, and migration of vapor-phase contamination.  The contaminant vapors, 
DNAPL, and contaminated pore water move simultaneously through the soil.   

A.1.1 Free-Phase DNAPL Migration 
DNAPL released to the subsurface tends to migrate downward until large changes in 
permeability within the unsaturated or saturated zone, and to spread laterally along the 
“path of least resistance” (ITRC, 2003).   

Residual DNAPL may remain in available pore space and may contribute to ongoing vapor 
phase contamination.  A typical porous medium, such as silt, sand, or gravel, typically will 
retain DNAPL in amounts that range between 5 and 20 percent of the pore space.  DNAPL 
that remains on layers of low permeability strata may begin to vaporize into the gaseous 
phase and migrate by diffusion away from the source (Kueper, et al., 2003).  Section A.1.3 
discusses the migration of vapor-phase contamination. 
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High density and low viscosity make PCE and TCE very mobile in the vadose zone and 
likely to readily flow through soil pores and channels.  At many sites, DNAPL will migrate 
preferentially through secondary porosity features in the soil/aquifer matrix rather than 
saturate the open pore volume of a porous media (Newell and Conner, 1992).  Fractures 
related to clay weathering can extend through existing aquitards and facilitate DNAPL 
transport deep into the subsurface.  

Figure A-1 illustrates the features of secondary porosity that permit DNAPL to penetrate 
deeper into the subsurface (Newell and Conner, 1992).  Even small releases of DNAPL 
chemicals can penetrate tens to hundreds of feet through the vadose zone before reaching 
the water table (Newell and Conner, 1992).  

 

 

Source: Newell and Connor, 1992 

Figure A-1   DNAPL Migration 
 

A.1.2 Infiltration of Water Containing Dissolved Contaminants 
Infiltrated water dissolves PCE and TCE present in the subsurface at source areas and 
migrates downward.  Depending on the infiltration rate, depth to groundwater, and soil 
characteristics, the travel time for contamination reaching the water table can vary from 
days to decades.   

Water can infiltrate from leaking underground pipes, unlined discharge or drainage 
structures, irrigation or rain within the area.  Disposal of fluids, process water or irrigation 
water could enhance or induce the infiltration of PCE and TCE into the soil and possibly to 
the water table. 

A.1.3 Migration of Vapor-Phase Contamination 
The processes that control migration of vapor phase contamination include advection, 
dispersion, diffusion, and density-flow.  The discussion below describes each process. 
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A.1.3.1 Advection 
Advective transport carries the contaminants with moving vapor.  Significant advection can 
occur in soil vapor near the ground surface where air flows into and out of the subsurface.  
Advective transport of soil vapor also occurs near buildings, of which heating, ventilation, 
and air-conditioning systems can create subsurface pressure gradients (Hartman, 1998).   

A.1.3.2 Dispersion 
Dispersion of a compound moving through a porous medium results in the spreading and 
mixing of the compound.  Dispersion depends on the velocity of the fluid and also on the 
scale of the transport (Zheng and Bennet, 1995).  

A.1.3.3 Diffusion 
Diffusion is the primary transport mechanism for contaminants in vapor phase through the 
deep interval of vadose zone.  Diffusion is contaminant movement by molecular processes 
that arise from the random movement of particles suspended in a fluid.  Under most 
environmental conditions, molecular diffusion in natural systems proceeds from locations of 
higher concentration towards locations of lower concentrations (Hartman, 1998).  

A.1.3.4 Density 
As DNAPLs volatilize, the density of the soil vapor increases.  The resulting density-driven 
flow will be in a downward direction (Tillman and Weaver, 2005). 

A.2 Contaminant Migration from a Groundwater Source 
This section describes mechanisms by which groundwater contaminants may impact the 
unsaturated zone in the vapor phase.  Dissolved PCE and TCE in groundwater can enter the 
vadose zone in the vapor phase.   

A.2.1 Direct Partitioning from Groundwater to Soil Vapor 
Henry’s Law predicts the partitioning of a contaminant between the aqueous phase and the 
vapor phase.  Compounds with high Henry’s constants (and high vapor pressures) like PCE 
and TCE will readily volatilize from groundwater and readily partition to the vapor phase 
from aqueous phase. 

A.2.2 Residual Groundwater Contaminants 
Groundwater contaminants may also enter the vadose zone via the exposure of adsorbed 
contaminants due to water table fluctuations.  As the water table declines, soil containing 
adsorbed contaminants and contaminants is now located in the unsaturated zone.  The 
residual adsorbed contaminants may then partition to soil vapor and migrate within the 
vadose zone by diffusion and advection.  Diffusion generally is the primary vapor transport 
mechanism because atmospheric pressure changes attenuate with depth and induce very 
little or no air flow in the deep interval of the vadose zone.   
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Facility Site Investigation Checklist 
Regional Water Quality Control Board – Los Angeles Region 

San Gabriel Valley Superfund Site Area 3 
________________________________________________________________________ 
 

 Submit Chemical Use Questionnaire (CUQ) 
(Phase I Environmental Site Assessment and Material Safety Data Sheets [MSDS] may be requested, if 
available.) 

 
 Submit AB 681 Form 

 
 LARWQCB Perform Site Inspection 

 
 Perform Preliminary Site Investigation1 

(Consists of shallow soil/soil vapor sampling. May include sampling for emergent compounds.) 
 

 Characterize Contamination in Soil/Soil Vapor1 
(Includes characterization of the vertical and lateral extent of contamination.  May be an iterative 
process.) 

 
 Characterize Contamination in Groundwater1 

(Includes installation of a minimum of one on-site groundwater monitoring well. May include 
installation of off-site and/or upgradient groundwater monitoring wells. May include long-term 
groundwater monitoring.) 

 
 Assess Potential Vapor Intrusion1 

(Applies where shallow soil vapor concentrations exceed screening levels beneath or near occupied 
structures. May include modeling and/or direct measurement of indoor air concentrations, and 
preparation of a human health risk assessment.) 

 
 Submit Corrective Action Plan 

(May apply to any medium in which concentrations exceed screening levels or cleanup goals. May 
require separate documents for separate media.) 

 
 Implement Approved Corrective Action/ Remedial Action1 

(May require confirmation sampling.  May include long-term groundwater or indoor air monitoring 
component following remedial action.) 
 

 Deed Restriction/Environmental Covenant Needed? 
(Institutional controls such as a deed restriction or environmental covenant may be required to achieve 
regulatory closure where residual contamination is present.) 

 Submit Closure Package for Evaluation 
(Closure package includes all relevant information required by the LARWQCB.) 

 Closure 
 
Notes: 
-Not all actions listed may be required. 
-Order of requirements may vary 
1. This activity requires Regional Board approved WP(s) and investigation report(s). 
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Initial InvestigationSite Identification

Submit site closure 
package to 

LARWQCB for 
evaluation

GO TO:
Document 
Approval 
Process

No

Is site eligible for 
closure?

GO TO:
Document 
Approval 
Process

No

Submit site 
investigation report 
to LARWQCB for 

review and 
approval

Submit site 
investigation work 
plan to LARWQCB 

for review and 
approval

Perform site 
investigation

(include emergent 
chemicals 
screening)

GO TO:
Page 2 – Soil

Yes

Action Step

Decision Step

Document Step

LEGEND

End Point

LARWQCB begins 
Site Identification 

Process

Submit Chemical 
Use Questionnaire 

(CUQ)

LARWQCB 
performs Site 

Inspection

Is a
 subsurface site 

investigation 
required?

Yes

No

No further action

No further 
requirements

GO TO:
Initial 

Investigation

LARWQCB issues 
Order Letter based 

on Water Code 
Section 13267

Is additional 
investigation 

required? 

Yes

Submit AB 681 
Form

GO TO:
Document 
Approval 
Process

GO TO:
Page 2 – Soil
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Groundwater Soil Vapor IntrusionSoil

Is site eligible for 
soil closure?

Is soil remedial 
action required?

Define soil/soil vapor 
concentrations 

vertically to less than 
screening levels or 

groundwater

GO TO:
Document 
Approval 
Process

No

GO TO:
SVIA 

column

Submit soil
 closure package 
to LARWQCB for 

evaluation

GO TO:
Document 
Approval 
Process

Implement soil 
remedial/corrective 

action

GO TO:
GW 

column

No1

Screen for/confirm 
emergent 
chemicals

Submit soil 
remedial/corrective 

action plan to 
LARWQCB for 

approval

Define soil/soil vapor 
concentrations 

laterally to less than 
screening levels or 
the site boundary

No

Is
 deepest soil/soil 

vapor concentration 
above screening

 levels?

Yes

Yes

No further soil 
requirements

Yes

From Initial Investigation

Submit vapor intrusion/
indoor air remedial/

corrective action plan 
to LARWQCB for 

evaluation

Implement vapor 
intrusion/indoor air 
corrective action

Indoor air 
potentially 

impacted above 
risk levels?

GO TO:
Document 
Approval 
Process

No

GO TO:
Document 
Approval 
Process

Is
site eligible for soil 

vapor intrusion
 closure?

Submit vapor 
intrusion closure 

package to 
LARWQCB for 

evaluation

Evaluate potential 
indoor air impacts

Collect additional 
data for soil vapor 

intrusion 
assessment

Additional data 
required for soil vapor 
intrusion assessment 

(SVIA)?

Are
 shallow soil vapor 

concentrations above 
CHHSLs beneath or near 

existing or future 
structures?

No

Yes

Yes

No

No further soil 
vapor intrusion 
requirements

Yes

Yes

Establish groundwater 
cleanup goals/

requirements with 
LARWQCB and EPA

No

Install source area 
groundwater 

monitoring well(s)

GO TO:
Document 
Approval 
Process

Are       
groundwater 

concentrations 
greater than  

MCLs?

Is 
deepest soil/soil 

vapor concentration 
above screening 

levels?

Implement 
groundwater 

remedial/corrective 
action

No

Is groundwater 
remedial/corrective 

action required?

No

Is site eligible            
for groundwater 

closure?

Submit 
groundwater 

closure package to 
LARWQCB for 

evaluation

Yes

Install groundwater 
monitoring well(s) 
to define lateral 

and vertical extent 
of contamination

No further 
groundwater 
requirements

Yes

Yes

Yes

Note 1 = Additional corrective action may require submittal and LARWQCB approval of an additional corrective action plan document.

No1 No1
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Document Review/Approval

Revisions to 
document 
required?

Submitter revises 
document

Revisions to 
document 
required?

LARWQCB 
reviews document2

Document1 submitted to 
LARWQCB for evaluation

LARWQCB issues letter of 
approval3

No

Yes

Yes

No

Notes:
1 = A document may be a workplan, an investigation report, a corrective action plan, a closure package, or any other technical document 
ordered by the LARWQCB.
2 = A review period of 30 – 60 days should be expected when submitting a document to the LARWQCB.
3 = A letter of approval is generally issued only for a plan document.  Approval may be in the form of a “conditional approval”, in which the 
LARWQCB approves the plan with the condition that certain technical adjustments be made in implementation.

LARWQCB issues 
comment letter

Submitter Action Step

End Point

Agency Action Step

LEGEND
Decision Step

Revised document 
submitted to 

LARWQCB for 
approval
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