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1. INTRODUCTION 

Under Eastern Area Superfund Technical Assessment and Response Team (START) Contract 

No. EP-S3-10-05, Technical Direction Document (TDD) No. WS01-10-10-005, U.S. 

Environmental Protection Agency (EPA) Region III tasked Weston Solutions, Inc. (WESTON) 

to: 

 Conduct indoor air, sub-slab soil gas, and ambient air sampling at residential properties 

located in close proximity to the Annandale PCE Site in Annandale, Fairfax County, 

Virginia.   

The purpose of the sampling event was to collect sub-slab soil gas along with indoor and ambient 

air data so that EPA can evaluate potential risks to inhabitants.  The contaminants of concern 

(COCs) are volatile organic compounds (VOCs) including tetrachloroethylene (PCE) and its 

degradation products trichloroethylene (TCE), cis-1,2-Dichloroethene (cis-1,2-DCE), and vinyl 

chloride (VC) as well as other VOCs including benzene, xylenes, and chloroform.   

This trip report provides site background in Section 2.0, describes site activities in Section 3.0, 

summarizes analytical results in Section 4.0; and provides conclusions and recommendations in 

Section 5.0.  All references cited in this report are listed after the text. 
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2. BACKGROUND 

This section describes the site location, presents a description and history of the site, and 

summarizes previous site investigations.  

2.1 SITE LOCATION 

The Annandale PCE Site physical address is 6701 Little River Turnpike in Annandale, Fairfax 

County, Virginia (38.8249389 degrees north latitude, 77.1728206 degrees west longitude) as 

shown on Figure 1.  This address is located at the intersection of Little River Turnpike and 

Randolph Drive and is not associated with a physical property as the limits of contamination are 

currently undefined.  The site is located in a combination of residential and retail/commercial 

sites in the City of Annandale, Virginia.   

A residence in the vicinity of the Annandale PCE Site located at 4605 Randolph Drive currently 

is not connected to a municipal water supply and utilize their respective private water supply well 

for water use.  In contrast, a majority of the surrounding residential properties are connected to a 

municipal water supply and utilize their respective private water supply well on a limited basis 

for supplemental water use (e.g., irrigation).  Surrounding properties are connected to a 

municipal sewer system. 

2.2 SITE DESCRIPTION AND HISTORY 

The Annandale PCE Site was discovered as a result of a complaint to the Virginia Department of 

Environmental Quality (DEQ) of bad tasting water from a private water supply well at a 

residential property located in Annandale, Virginia at 4605 Randolph Drive (residence located at 

37.82416945 degrees north latitude and 77.173172 degrees west longitude).  This residential 

property is adjacent to retail/commercial sites to the north and west and an undeveloped lot and 

residential property to the east and south.  The residential property is not connected to a 

municipal water supply and utilizes a private water supply well for drinking water.   
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In addition to the house at 4605 Randolph Drive, two sheds are located on either side of a 

drainage area located behind the residence.  An inactive heating oil underground storage tank 

(UST) is located along the front side of the house and an active above ground storage tank (AST) 

is located on the back side of the house (Figure 2).  The property was built prior to 1966 and has 

been a residential property since construction as evident from an aerial photograph review by 

Marshall Miller & Associates, Inc. [MM&A (MM&A, 2010)]   

The soil descriptions from a Site Inspection (SI) conducted by MM&A in the vicinity of the 

residence at 4605 Randolph Drive indicate primarily sand and silt textures.  The bedrock in the 

vicinity of the site is metasedimentary and metaigneous rocks and depth-to-bedrock based on the 

geologic well logs review by MM&A indicates a range from 53 to 98 feet bgs.  Soil borings as 

described in the MM&A report indicate saprolite, a type of chemically weathered bedrock 

encountered below the depth of soil, as shallow as 8 feet bgs at monitoring well location MW-2 

[behind residence (Figure 2)].  The saprolite was also encountered at monitoring well locations 

MW-3 and MW-4 and may be considered a stratigraphic layer retarding the downward migration 

of groundwater and dissolved contaminants.  The only information available for the onsite water 

supply well at 4605 Randolph Drive is that it has a 6-inch diameter well casing and the well is 

assumed to be bored into the bedrock (MM&A, 2010). 

2.3 PREVIOUS SITE INVESTIGATION ACTIVITIES 

As a result of a complaint of bad tasting water at 4605 Randolph Drive in Annandale, Virginia, 

the DEQ contracted Culligan of Hagerstown, Maryland to collect a sample from the well at the 

residence.  On May 10, 2010, a sample was collected from the water supply well at 

4605 Randolph Drive and analyzed by Maryland Spectral Services, Inc. of Baltimore, Maryland.  

Analytical results of the water well sample indicated the detection of several VOCs.   

Based on the detection of several VOCs from the private water supply well at 4605 Randolph 

Drive, the DEQ, under the State Lead Program, issued Pollution Complaint number 2010-3275 

and arranged for Culligan to install a carbon filtration unit (CFU) to treat the water pumped from 
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the well to the house.  Subsequently, the DEQ identified nearby private water well users (who 

use their existing private wells as an auxiliary source of water) from records obtained through the 

Fairfax County Water Authority (FCWA) and arranged for testing of the wells in June 2010.  

VOCs were not detected in any of the adjacent or off-site water supply wells. 

The water supply well at 4605 Randolph Drive (pre- and post- CFU water) was later sampled by 

Culligan on July 9, 2010, and analyzed for VOCs by EPA method SW-846 8260B.  Analytical 

results of the July sampling event confirmed the presence of VOCs detected in the May 2010 

sampling event in the untreated water.  No detectable VOCs were identified in the post-CFU 

filtered water.   

The DEQ hired subcontractor MM&A to perform a limited soil and groundwater investigation at 

and in the vicinity of the residence at 4605 Randolph Drive.  MM&A installed seven soil borings 

using direct-push technology (DPT) and hand auger techniques.  A total of seven monitoring 

wells were installed within the soil borings indicated above.  Field screening of the soils with a 

photoionization detector (PID) was completed in an effort to identify soils potentially impacted 

by contaminants.   

One soil sample was collected form boring MW-6 at 8 to 12 feet below ground surface (bgs) 

based on the elevated PID results and analyzed for Total Petroleum Hydrocarbons – Diesel 

Range Organics (TPH-DRO) by EPA Method SW-846 8015B.  The analytical results indicated a 

concentration of 194 mg/kg in the soil at MW-6 indicating petroleum impact in the soil horizon 

at this location identified as a former location of an UST.  

All seven monitoring wells were sampled for VOCs and semi-volatile organic compounds 

(SVOCs) per EPA Methods SW-846 8260 and SW-846 8270, respectively.  Several VOCs were 

detected including benzene, xylenes, methyl tert-butyl ether (MTBE) and diisopropyl ether 

(DIPE) at MW-6 and PCE, TCE, and cis-1,2-DCE at monitoring wells MW-2 and MW-3.  

Benzene, MTBE, PCE, and TCE exceeded drinking water Maximum Contaminant Levels 

(MCLs) or risk standards in groundwater.  No SVOCs were detected.   
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The depth-to-water observed in the monitoring wells ranged from 5 to 10 feet bgs.  As a result of 

the shallow depth-to-water, and the sandy soils, the potential exists for vapors from the 

contaminants to migrate via vapor intrusion into the basements of nearby residential properties 

and affect air quality.  Due to these findings, indoor air and ambient air samples from in and 

around three residential properties were collected on November 17, 2010, by USEPA START 

contractor WESTON for evidence of vapor intrusion.   

The November 2010 indoor and ambient air sampling event conducted by WESTON on 

November 17 and 18, 2010, indicated indoor air detections of organic compounds 

tetrachloroethylene, trichloroethylene, chloroform, benzene, and xylenes. Ambient air 

(background) samples had detections for trichloroethylene, benzene, and xylenes and the trip 

blank (quality control) sample had detections for tetrachloroethylene and xylenes.  The trip blank 

detections resulted in qualification of laboratory analytical results (from detection of contaminant 

to “not detected”) for those compounds at multiple locations.   

The highest tetrachloroethylene and trichloroethylene concentrations detected were at a sample 

location in the lower level of the residence at 4613 Randolph Drive.  Benzene was detected in all 

samples (including background ambient air) with the exception of the trip blank sample.  The 

highest benzene concentrations were detected in samples collected at 4609 Randolph Drive. The 

highest chloroform detection was at sample location in the lower living area (bedroom) of the 

residence located at 4609 Randolph Drive. Xylenes were detected at all sample locations but due 

to the detection of xylenes in the trip blank, several of the results were later qualified to “non 

detect”.   

With the exception of chloroform, the COCs were anticipated to have originated from an offsite 

source (chloroform was detected in several indoor air samples, not detected in ambient or 

background air samples).  The occurrence of chloroform at residential sample locations is or 

maybe related to the use of municipal water and cleaning supplies.  With the exception of the 

4613 Randolph Drive residence, residents were notified and removed any dry-cleaned clothing 
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and household cleaners from the vicinity of the sampling locations in advance of the sampling 

event. 

    



T  R  I  P    R  E  P  O  R  T 

 
Annandale PCE Site  TDD No. WS01-10-10-005 
Annandale, Fairfax County, Virginia  Contract No. EP-S3-10-05 

 

7 
 

3. SITE ACTIVITIES 

This section describes the sample collection and sample handling activities associated with the 

January 2011 sub-slab soil gas and indoor air sampling event at the Annandale PCE Site.  

3.1 SAMPLE COLLECTION 

On January 25, 2011, a total of 12 air samples [including a co-located (or “duplicate”) sample 

and trip blank] from 10 locations were collected by WESTON for evidence of vapor intrusion.  

Samples were collected in accordance with the EPA-approved sampling plan using 6-L summa 

canisters for the evaluation of select VOCs of interest including PCE and its degradation 

products (TCE, VC, and other constituents) along with benzene, chloroform, and xylenes.  The 

samples were collected over a 24-hour period and submitted to CLP laboratory Pace Analytical 

Services, Inc. for analysis via EPA Method TO-15.   

Three (3) 24-hour SUMMA® Canisters [including one (1) sub-slab soil gas sample] were 

collected from within the residential property located at 4605 Randolph Drive at three (3) 

locations in the residence as follows: Two (2) locations in basement [including one (1) sub-slab 

soil gas sample]; and one (1) location on the 1st floor of residence.   

Two (2) 24-hour SUMMA® Canisters were collected from two (2) locations at the residence 

residential property located at 4609 Randolph Drive as follows: one (1) in basement; and one (1) 

on 1st floor of the residence. 

Four (4) 24-hour SUMMA® Canisters [including one (1) sub-slab soil gas and one (1) duplicate 

sample] were collected from three (3) locations at the residence located at 4613 Randolph Drive 

as follows: Three (3) in basement from two (2) locations [including (1) sub-slab soil gas and (1) 

duplicate indoor air sample]; and one (1) on 1st floor. 

Two (2) 24-hour SUMMA® Canisters were positioned outside of the residence at 4605 Randolph 

Road to collect ambient air during the sampling period in order to evaluate the concentration of 

background contaminants of interest from areas surrounding the site.  An equipment lot (“Trip”) 
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blank was submitted to the laboratory for QC purposes.  A summary of the field sampling 

location data is provided in Table 1 and shown on Figure 2.   

WESTON designated indoor air sample identifiers according to three components and the 

following format:   

The sample ID will be composed of four components: 

[_ _] [_ _] [_ _] [_ _]  
1 2 3 4  

Component 1 – Defines the site location using a number:  
RES1 = Residential property at 4605 Randolph Drive 
RES2 = Residential property at 4609 Randolph Drive 
RES3 = Residential property at 4613 Randolph Drive 
Component 2 – Is the individual sample type and location identifier where: 
IA## = indoor air sample 
SS## = sub-slab soil gas sample 
AA## = ambient air sample 
Component 3 – Defines QA sample type: 
00 = Environmental sample 
01 = Duplicate sample 
02 = Equipment Lot (“Trip”) blank 
Component 4 – Defines site air sampling event 
02 = Second Air Sampling Event 

Examples of the sample identifications for the site are as follows: 

A typical sample may be identified as RES1-IA01-00-02.  The “RES1” indicates the sample was 

collected from the residential property at 4605 Randolph Drive, and the “IA” indicates the 

sample is an indoor air sample at location 01.  The “00” indicates that the sample is an 

environmental sample.  The “02” indicates this sample was collected from the second air 

sampling event. 
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TABLE 1 INDOOR AND AMBIENT AIR SAMPLING SUMMARY 

Sample 
Identifier 

Sample 
Date 
Start 

Start 
Time 

Stop 
Time* 

Canister 
Vacuum 
in Field 

Start (Hg) 

Canister 
Vacuum in 
Field End 

(Hg) 

Sample Location 
Description 

RES1-AA01-00-02 1/25/2011 09:26 08:48 -29.0 0.0 

North property line at northeast 
corner of fence line east of 
drainage in rear of house 
approximately 3feet from ground 
at 4605 Randolph Drive (upwind 
location). 

RES1-AA02-00-02 1/25/2011 09:31 08:49 -30.0 -4.0 

South property line at southeast 
corner of fence line east of 
drainage in rear of house 
approximately 3 feet from 
ground at 4605 Randolph Drive 
(downwind location). 

RES1-SS01-00-02 1/25/2011 10:51 10:46 -30.0 -5.0 

Sub-slab sample in northeast 
corner (storage area) of 
basement at 4605 Randolph 
Drive 

RES1-IA01-00-02 1/25/2011 10:57 10:50 -30.0 -2.0 
Northwest corner of basement 
(bedroom) at 4605 Randolph 
Drive 

RES1-IA02-00-02 1/25/2011 11:04 10:52 -30.0 -4.0 
Northwest location of main level 
near television (family room 
area) at 4605 Randolph Drive 

RES2-IA01-00-02 1/25/2011 11:25 11:01 -28.0 -4.0 
Northeast corner (bedroom) of 
basement at 4609 Randolph 
Drive 

RES2-IA02-00-02 1/25/2011 11:35 11:05 -30.0 -2.0 
Southwest location of main level 
near fireplace (family room area) 
at 4609 Randolph Drive. 

RES3-IA01-00-02 1/25/2011 12:30 12:00 -30.0 -11.0 
Northeast section of basement at 
4613 Randolph Drive near 
staircase. 

RES3-IA01-01-02 1/25/2011 12:30 12:02 -29.0 -5.0 Duplicate sample of RES3-
IA01-00-02. 

RES3-IA02-00-02 1/25/2011 12:36 12:07 -26.5 -6.0 
East location (dining room area) 
of main level at 4613 Randolph 
Drive 

RES3-SS01-00-02 1/25/2011 12:58 12:02 -30.0 -3.0 

Sub-slab sample in southeast 
section of basement near 
staircase at 4613 Randolph 
Drive. 

RES1-IA01-02-02 1/25/2011 09:00 12:07 -- -- Trip Blank 
Note: 

*  =  Stop Time was collected on 1/26/2011 (24 hour regulator) 
--  = Not tested for canister pressure as this trip blank was not opened to atmospheric conditions.  
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Meteorological data was recorded from the local meteorological data (wind speed and direction, 

temperature, relative humidity, rainfall, barometric pressure, etc.) prior to (7 days) and concurrent 

with the SUMMA® canister sampling as shown in Table 2. 

TABLE 2 METEOROLOGICAL DATA SUMMARY 

Date 
Temperature 

High 
(Degrees F) 

Temperature 
Low 

(Degrees F) 

Humidity 
Average 
(Percent) 

Pressure 
Maximum 
(Inches) 

Pressure 
Minimum 
(Inches) 

Wind 
Speed 

Average 
(MPH) 

Wind 
Direction 

Precipitation 
(Inches) 

1/18/2011 33 28 97 30.10 29.70 0.4 N 0.31 
1/19/2011 49 33 85 29.90 29.68 0.9 NNW 0.00 
1/20/2011 42 32 59 30.11 29.65 1.0 NW 0.00 
1/21/2011 36 18 52 29.99 29.59 2.4 WNW 0.03 
1/22/2011 24 14 49 30.02 29.88 0.4 NNW 0.00 
1/23/2011 28 14 51 30.32 29.89 0.7 NW 0.00 
1/24/2011 30 11 58 30.44 30.25 0.0 SE 0.00 
1/25/2011 45 27 65 30.25 30.00 0.0 S 0.00 
1/26/2011 36 32 93 30.01 29.50 2.7 NNE 0.50 

Average wind speed for the first day of sampling was 0.0 miles per hour (mph), with gust up to 

6 mph; direction was predominantly from the south.  Average wind speed for the second day of 

sampling was 2.7 mph, with gust up to 20 mph; direction was predominantly from the north 

northeast.  Precipitation in the amount of 0.50 inches was recorded on the second day of 

sampling.  The precipitation event occurred during the sampling and due to the low barometric 

pressures of the storm some aspects of vapor migration may have been influenced. 

3.2 SAMPLE HANDLING PROCEDURES 

Samples were handled and packaged in accordance with the START-4 Program-Wide Uniform 

Federal Policy Act Quality Assurance Project Plan (QAPP), (WESTON, 2010).  All shipping 

canisters and packages were properly labeled with chain-of-custody seals and shipped via FedEx 

on January 26, 2011, to an EPA CLP laboratory, Pace Analytical Services, Inc. of Minneapolis, 

Minnesota, with signed chain-of-custody forms (Attachment A).  The samples were received 

and logged with a receipt date of January 28, 2011; and arrived in good condition. WESTON 

personnel conducted photographic and written documentation of sampling activities.  Field 



T  R  I  P    R  E  P  O  R  T 

 
Annandale PCE Site  TDD No. WS01-10-10-005 
Annandale, Fairfax County, Virginia  Contract No. EP-S3-10-05 

 

11 
 

logbook documentation was conducted in accordance with WESTON’s QAPP for START 

(WESTON, 2010).  A photographic documentation log is included in Appendix B. 
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4. ANALYTICAL RESULTS 

This section discusses the analytical results of the indoor and ambient air samples collected at the 

Annandale PCE Site in January 2011.  The samples were analyzed for Volatile Organic 

Compounds in accordance with EPA Method TO-15.  Analytical results were validated by the 

USEPA Region III Environmental Services Assistance Team (ESAT) contractor and received 

from ESAT on February 14, 2011, within the allotted turn-around-time.  A copy of the laboratory 

analytical data package(s) from Pace Analytical Services, Inc. and the ESAT-validated report are 

included as Attachment B to this report.  

Tables 3 and 4 summarize analytical results in both ug/m3 and parts per billion by volume 

[(ppbv) volumes of gaseous pollutant per billion volumes of air] for indoor and ambient air 

samples collected during the sampling event, respectively.  Figure 2 shows analytical detections 

in (ug/m3) of constituents at indoor and ambient air sampling locations. The difference between 

the measurements is a unit conversion based on the molecular weight of the contaminant.  The 

pollution laws and regulations in the United States typically reference their pollutant limits in 

ug/m3. 

The sub-slab soil gas samples collected at 4605 and 4613 Randolph Drive did not indicate 

elevated constituents or detections as those samples collected within the residence (indoor air 

samples) at the residential locations.  This indicates volatile organic compounds are likely not 

influenced by the 6-inch concrete slab at those locations.   

It should be noted that a cleaning solution odor was perceived in the lower portion of the 

residence at 4609 Randolph Drive.  In addition, several cleaners were identified in the lower and 

main floor living areas at the 4613 Randolph Drive residence.  The presence of cleaners may 

have an impact on chloroform and other compounds detected during the sampling event.   

The laboratory report indicated the laboratory surrogate 1,4-dichlorobenzene was outside of the 

lower control limit (<70%) in the analysis of the trip blank sample.  As no positive detections 

were reported in this sample, the quantitation limits were qualified as “UJ” on by the data 
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reviewer.  The “UJ” designation indicates that there was no positive detection but the 

quantitation limit may be inaccurate or imprecise for this sample.  
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TABLE 3 INDOOR AND AMBIENT AIR SAMPLE ANALYTICAL RESULTS (µg/m
3
) 

Sample Location 

R
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or
tin

g 
Li

m
it 

(u
g/

m
3 ) 

Sc
re

en
in

g 
Le

ve
l 

(u
g/

m
3 ) 

R
ES

1-
A

A
01

-0
0-

02
 

R
ES

1-
A

A
02

-0
0-

02
 

R
ES

1-
IA

01
-0

0-
02

 

R
ES

1-
IA

01
-0

2-
02

 

R
ES

1-
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-0

0-
02

 

R
ES

1-
SS

01
-0

0-
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R
ES

2-
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01
-0

0-
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R
ES

2-
IA

02
-0

0-
02

 

R
ES

3-
IA

01
-0

0-
02

 

R
ES

3-
IA

01
-0

1-
02

 

R
ES

3-
IA

02
-0

0-
02

 

R
ES

3-
SS

01
-0

0-
02

 

Tetrachlorethylene 
(PCE) 0.70 41 U U U UJ U 2.5 4.3 12.7 3.8 3.4 4.4 2.4 

Trichloroethylene 
(TCE) 0.55 120 U U U UJ U U U U U U U 1.4 

Trans-1,2-
Dichloroethene 0.40 NA U U U UJ U U U U U U U U 

Cis-1,2-dichoroethene 0.40 NA U U U UJ U U U U U U U U 

1,1-dichoroethene 0.40 21,000 U U U UJ U U U U U U U U 

Vinyl Chloride (VC) 0.26 16 U U U UJ U U U U U U U U 

Chloroform 0.50 11 U U U UJ 2.5 U 4.0 6.5 U U U 8.2 

Benzene 0.32 31 1.0 1.1 0.92 UJ 5.2 5.5 2.6 4.2 1.2 1.1 1.7 0.97 

m,p-Xylene 0.88 73,000 1.1 U U UJ 3.4 3.7 5.7 6.5 13.2 11.9 11.3 U 

Xylene, o- 0.44 73,00 U U U UJ U U 2.3 2.4 4.1 3.7 3.6 U 

Notes:  
ug/m3 = micrograms per cubic meter 
NA = Not Available 
U = Not detected above method detection limit. 
UJ = Not detected, quantitation limit may be inaccurate or imprecise. 
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TABLE 4 INDOOR AND AMBIENT AIR SAMPLE ANALYTICAL RESULTS (ppbv) 

 

Sample Number 

R
ep

or
tin

g 
Li

m
it 

(p
pb

v)
 

R
ES

1-
A

A
01

-0
0-

02
 

R
ES

1-
A

A
02

-0
0-

02
 

R
ES

1-
IA

01
-0

0-
02

 

R
ES

1-
IA

01
-0

2-
02

 

R
ES

1-
IA

02
-0

0-
02

 

R
ES

1-
SS

01
-0

0-
02

 

R
ES

2-
IA

01
-0

0-
02

 

R
ES

2-
IA

02
-0

0-
02

 

R
ES

3-
IA

01
-0

0-
02

 

R
ES

3-
IA

01
-0

1-
02

 

R
ES

3-
IA

02
-0

0-
02

 

R
ES

3-
SS

01
-0

0-
02

 

Tetrachlorethylene 
(PCE) 0.1 U U U UJ U 0.36 0.62 1.84 0.55 0.49 0.64 0.35 

Trichloroethylene (TCE) 0.1 U U U UJ U U U U U U U 0.26 
Trans-1,2-

Dichloroethene 0.1 U U U UJ U U U U U U U U 

Cis-1,2-dichoroethene 0.1 U U U UJ U U U U U U U U 

1,1-dichoroethene 0.1 U U U UJ U U U U U U U U 

Vinyl Chloride (VC) 0.1 U U U UJ U U U U U U U U 

Chloroform 0.1 U U U UJ 0.50 U 0.81 1.31 U U U 1.65 

Benzene 0.1 0.31 0.34 0.28 UJ 1.6 1.69 0.80 1.29 0.37 0.34 0.52 0.30 

m,p-Xylene 0.2 0.25 U U UJ 0.77 0.84 1.29 1.47 2.99 2.7 2.56 U 

Xylene, o- 0.1 U U U UJ U U 0.52 0.54 0.93 0.84 0.82 U 
Notes:  
ppbv = parts per billion by volume 
U = Not detected above method detection limit. 
UJ = Not detected, quantitation limit may be inaccurate or imprecise. 
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The compounds detected include tetrachloroethylene, trichloroethylene, chloroform, benzene, 

and xylenes.  Tetrachloroethylene detections appear to have increased in number from the 

previous sampling event conducted in November 2010, although this is likely a result of several 

tetrachloroethylene detections later qualified to “non-detect” due the presence of 

tetrachloroethylene in the trip blank sample from the November 2010 sampling event.  The 

highest tetrachloroethylene concentrations detected were at sample location RES2-IA02-00-02 

located in the upper level of the residence at 4609 Randolph Drive.  The resident at this location 

was informed to remove any dry cleaner clothing or solvents/degreasers from the proposed area 

of sampling prior to the sampling event.  The residence did indicate an odor similar to that of a 

cleaning solution in the lower level at the time of the sampling event.  

Benzene was detected in all samples with the exception of the trip blank (sample RES-IA01-02-

02).  Benzene concentrations were slightly elevated at two of the three sampling locations at the 

4605 Randolph Drive residence during this sampling event as compared to the benzene 

concentrations observed at other residential sampling locations where the benzene concentrations 

did not vary significantly.  The highest benzene concentrations were detected in samples 

collected at 4609 Randolph Drive.  The presence of benzene at the sample locations is may be 

derived from an offsite source, as the compound was detected in background (ambient air) 

samples locations as well.  This is a similar pattern as the previous indoor air sampling event 

conducted in November 2010.   

It should be noted that background ambient air samples (RES1-AA01-00 and RES1-AA02-00) 

had detections for benzene and xylenes, two of the three same compounds detected in the 

background ambient air samples from the November 2010 air sampling event.  The presence of 

these same compounds in background ambient air samples collected at different locations in 

subsequent sampling events strengthen the assumption these compounds are present in 

background air quality in the vicinity of the residence at 4605 Randolph Drive. 
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5. CONCLUSIONS AND RECOMMENDATIONS 

Based on previous investigations and analytical sampling results, the constituents detected in 

groundwater and multiple indoor air sampling events at the Annandale PCE Site continue to 

include benzene, tetrachloroethylene, trichloroethylene, and xylenes.  Similar to the November 

2010 sampling event, the COCs detected at the Annandale PCE Site include tetrachloroethylene, 

trichloroethylene, chloroform, benzene, and xylenes.  With the exception of chloroform, the 

COCs are anticipated to have originated from an offsite source as chloroform was detected in 

several indoor air samples and not detected in ambient or background air samples from the 

November 2010 or January 2011 events.   

The sub-slab soil gas sampling locations and analytical results did not indicate significant 

concentration variance as compared to indoor air samples collected from residential locations.  

This indicates the basement slab may not be a limiting factor in the migration of detected 

compounds.  It should also be noted that the background or ambient air samples collected from 

locations outside the residence included detections of compounds benzene and xylenes from both 

the November 2010 and January 2001 sampling events.  This suggests the background air quality 

sample locations were impacted by some of the same constituents detected in the indoor air 

samples. 

Based on the known information about the site and the sampling results from the January 2011 

sampling event, WESTON recommends the following: 

1. Compare validated analytical data to Region III Regional Screening Levels (RSLs) for 
indoor air and Virginia DEQ Voluntary Remediation Program Tier III Sub-Slab Soil Gas 
Screening Levels (Table 2.12).   

2. Future actions will be contingent on the associated results and the OSC’s direction. 
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1.  All Results Presented in ug/m3 = micrograms 
per cubic meter
2.  RL = Laboratory Reporting Limit

 Sampling Location :  RES1-AA02-00-02
 Sample Number :   C0025
 Volatile Compound RL Result
 Benzene 0.32 1.1

 Sampling Location :  RES1-IA01-00-02
 Sample Number :   C0026
 Volatile Compound RL Result
 Benzene 0.32 0.92

 Sampling Location :  RES1-IA02-00-02
 Sample Number :   C0028
 Volatile Compound RL Result
 Benzene 0.32 5.2
 Chloroform 0.50 2.5
 m&p-Xylene 0.88 3.4

 Sampling Location :  RES1-SS01-00-02
 Sample Number :   C0029
 Volatile Compound RL Result
 Benzene 0.32 5.5
 m&p-Xylene 0.88 3.7
 Tetrachloroethene 0.70 2.5

 Sampling Location :  RES2-IA02-00-02
 Sample Number :   C0031
 Volatile Compound RL Result
 Benzene 0.32 4.2
 Chloroform 0.50 6.5
 m&p-Xylene 0.88 6.5
 o-Xylene 0.44 2.4
 Tetrachloroethene 0.70 12.7

 Sampling Location :  RES3-IA01-00-02
 Sample Number :   C0032
 Volatile Compound RL Result
 Benzene 0.32 1.2
 m&p-Xylene 0.88 13.2
 o-Xylene 0.44 4.1
 Tetrachloroethene 0.70 3.8

 Sampling Location :  RES3-IA01-01-02
 Sample Number :   C0033
 Volatile Compound RL Result
 Benzene 0.32 1.1
 m&p-Xylene 0.88 11.9
 o-Xylene 0.44 3.7
 Tetrachloroethene 0.70 3.4

 Sampling Location :  RES3-IA02-00-02
 Sample Number :   C0034
 Volatile Compound RL Result
 Benzene 0.32 1.7
 m&p-Xylene 0.88 11.3
 o-Xylene 0.44 3.6
 Tetrachloroethene 0.70 4.4

 Sampling Location :  RES3-SS01-00-02
 Sample Number :   C0035
 Volatile Compound RL Result
 Benzene 0.32 0.97
 Chloroform 0.50 8.2
 Tetrachloroethene 0.70 2.4
 Trichloroethene 0.55 1.4

 Sampling Location :  RES2-IA01-00-02
 Sample Number :   C0030
 Volatile Compound RL Result
 Benzene 0.32 2.6
 Chloroform 0.50 4.0
 m&p-Xylene 0.88 5.7
 o-Xylene 0.44 2.3
 Tetrachloroethene 0.70 4.3

 Sampling Location :  RES1-AA01-00-02
 Sample Number :   C0024
 Volatile Compound RL Result
 Benzene 0.32 1.0
 m&p-Xylene 0.88 1.1
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Photographs 1 through 4:  Photographs taken looking northeast at sub-slab 
soil gas sample location RES1-SS01-00-02 located in northeast corner (storage 
area) of basement at 4605 Randolph Drive.  Photographs showing installation 
of sub-slab sampling equipment and Summa Canister collected on January 25 
and 26, 2010.  Upper left photograph depicting use of hammer drill and 
concrete bit for the construction of a sub-slab borehole (shown in upper right 
photograph).  Lower right photograph showing the use of stainless steel 
tubing and fittings cut to length to allow installation of sampling equipment 
shown in lower right photograph. 

 
 

 
 
Photograph 5:  Photograph taken looking northeast at sample location 
RES1-IA01-00-02 located in northwest corner of basement (bedroom) at 
4605 Randolph Drive. Photograph collected on January 26, 2011. 
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Photograph 6:  Photograph taken looking north at sample location 
RES1-IA02-00-02 located in north central location (living room area) of main 
level at 4605 Randolph Drive. Photograph collected on January 26, 2011. 

 
 
 
 
 
 

 
 
 

Photograph 7:  Photograph taken looking west at sample location 
RES1-AA01-00-02 located along north and east property lines along fence 
and west of drainage in rear of house approximately 3 feet from ground at 
4605 Randolph Drive. Photograph collected on January 25, 2011. 
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Photograph8:  Photograph taken looking northwest at sample location 
RES1-AA02-00-02 located along south and east property lines along fence 
west of drainage in rear of house approximately 3.0 feet from ground at 
4605 Randolph Drive. Photograph collected on January 25, 2011.. 

 
 
 
 
 
 

 
 

Photograph 9:  Photograph taken looking northeast at sample location 
RES2-IA01-00-02 located in northeast corner (bedroom) of basement at 
4609 Randolph Drive. Photograph collected on January 25, 2011. 
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Photograph 10:  Photograph taken looking southwest at sample location 
RES2-IA02-00-02 located in west location (family room) of main level at 4609 
Randolph Drive. Photograph collected on January 25, 2011. 
 
 
 

 
 
 
 
 

 
 
 
Photograph 11:  Photograph taken looking southeast at sample location 
RES3-IA01-00-02 and duplicate sample RES3-IA01-01-02 located in 
northeast portion of basement at 4613 Randolph Drive. Photograph collected 
on January 25, 2011. 
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Photograph 12 and 13:  Photographs showing the installation of sub-slab soil 
gas sample RES3-SS01-00-02 (looking east) located in southeast portion of 
basement at 4613 Randolph Drive. Photographs collected on January 25 and 
26, 2011.  

 
 
 

 
 
 
 
 
 
 
Photograph 1:  Photograph taken looking southeast at sample location RES3-
IA02-00-02 located in east location (dining room area) of main level at 4613 
Randolph Drive. Photograph collected on January 26, 2011 
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