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Advanced GeoEnvironmental, Inc.

Soil Vapor Extraction Pilot Test Report
METRO VALLEY CLEANERS

224 Rickenbacker Circle, Livermore, California

1.0. INTRODUCTION AND BACKGROUND

At the request of Mr. Strong, Advanced GeoEnvironmental, Inc. (AGE) has prepared this report of
environmental activities conducted at 224 Rickenbacker Circle, Livermore, California (site) in
December 2008 and January 2009. The report documents the results of a ground water monitoring
event, the installation of one soil vapor extraction (SVE) well and two soil vapor observation wells
and the performance of a variable speed 24-hour soil vapor extraction pilot test.

The site and the surrounding area are illustrated on Figure 1; a plan of the site, including soil boring
and well locations, is illustrated on Figure 2. Well construction details are included in Table 1.

Field work was performed as detailed in the AGE-prepared Soil Vapor Extraction Pilot Test Work
Plan dated 02 October 2008 and as modified and approved by Alameda County Environmental
Health Services (ACEHS) in their letter dated 07 November 2008 (Appendix A).

1.1. BACKGROUND

The site was formerly used as a dry cleaning facility utilizing a solvent-based dry cleaning machine.
Reportedly, the Tetrachloroethene (PCE)-based dry cleaning machine was upgraded in the late 1990s
to an Exxon DF2000, which is a clean solvent machine, and then later to silicon-based dry cleaning
technology. All dry cleaning equipment was reportedly removed from the site in 2005. A metal
fabrication facility is currently in operation at the site.

1.2. PREVIOUS INVESTIGATIONS 

In October 2005, JMK Environmental Solutions advanced three soil borings for the collection of soil
samples at the site. Soil samples were collected from borings S-1 and S-2 at five-foot intervals from
5 to 15 feet below surface grade (bsg) and in ten-foot intervals between 15 and 35 feet bsg.  

In January 2007, ENGEO Inc. advanced nine soil borings (SG-1 to SG-9) to five feet bsg for the
collection of soil gas samples and two soil borings (P-1 and P-2) to one and five feet bsg for the
collection of soil samples. Soil vapor samples were collected in syringes and analyzed by a mobile
laboratory in accordance with EPA Method 8260M. PCE and related daughter products were
reported in the soil gas samples. PCE was also reported in soil sample P-1@5 at five feet bsg. 

In March 2007, ENGEO, Inc. advanced five soil borings (S-1 through S-5) for the collection of soil
and ground water. Soil samples were collected at various depths ranging from 2 to 30 feet bsg. In
general, ground water samples were collected from the first water bearing unit at depths ranging from
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approximately 21 to 26 feet bsg. PCE was reported in soil samples collected from S-3, which is
located near the former dry cleaning unit. PCE was reported in each grab water samples collected
from boring S-2 through S-5.

In November 2007, ENGEO, Inc. advanced one boring (1-B1) near the current trash holding area to
define the vertical extent of soil and ground water.  Soil samples were collected at ten-foot intervals
from 10 to 90 feet bsg; grab ground water samples were collected at depths of approximately 35, 70
and 95 feet bsg. PCE was reported in soil samples from collected from 10, 20, and 50 feet bsg. No
target chemicals were reported in grab ground water samples.  

In December 2007, ENGEO, Inc. advanced seven soil borings  (SG-10 through SG-16) to five feet
bsg and collected eight soil vapor samples utilizing Summa canisters and were analyzed by EPA
Method TO-15. Results from the survey indicated that all locations were either non-detect or below
environmental screening levels.

In December 2007, ENGEO, Inc. installed three ground water monitoring wells (MW-1 through
MW-3). Soil samples were collected from MW-1 at 5.5 and 10 feet bsg; one soil sample was
collected during the advancement of MW-2 and MW-3 at depths of 25.5 and 26 feet, respectively.
PCE was reported in both samples collected from MW-1.  

ENGEO, Inc. performed one ground water monitoring event on-site in January 2008 utilizing wells
MW-1 through MW-3. PCE was reported in monitoring wells MW-1 and MW-2; PCE
concentrations reported in MW-1 and MW-2 were below Maximum Contaminate Level (MCL) of
5 ug/l. Historical analytical soil, ground water, soil gas and other data is included in Tables 2 through
4 and 7.
 

2.0. PROCEDURES

On 18 December 2008, a ground water monitoring event was performed at the site utilizing wells
MW-1 through MW-3. On 19 and 20 January 2009, a 24-hour variable speed pilot test was
conducted using SVE well SVE-1, screened from 5 feet to 20 feet bsg.

2.1. GROUND WATER SAMPLE COLLECTION AND ANALYSIS

Monitoring was performed in accordance with AGE’s standard monitoring and sampling procedures,
provided in Appendix B. Field data and logs are provided in Appendix C. No exceptions to AGE’s
standard procedures were noted.
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Ground water samples were analyzed by Cal Tech Environmental Laboratories (CTEL) a California
Department of Public Health (CDPH)-certified laboratory for analysis located in Paramount,
California for volatile organic compounds (VOCs) in accordance with EPA Method 8260B.

2.2. REMEDIATION WELL INSTALLATION

One SVE well (SVE-1) and two SVE observation wells (OW-1 and OW-2) were installed at the site
on 08 January 2009.
  

2.2.1. Pilot Boring Advancement

Three pilot soil borings were advanced at the site to depths of approximately 20 feet bsg. The borings
were advanced utilizing a CME-75 drill rig equipped with 8.25-inch diameter hollow-stem augers.
SVE well SVE-1 was advanced south of the former dry-cleaning machine location and adjacent to
soil vapor monitoring point SG-5. SVE observation well OW-1 was located approximately 39 feet
to the southwest of well SVE-1 and north of the location of borings SG-3 and S-5. SVE observation
well OW-2 was located approximately 21 feet west of well SVE-1.

2.2.2. Soil Sample Collection and Analysis

Soil samples will be collected from pilot borings at five-foot intervals. Relatively undisturbed soil
samples were collected in each of the pilot borings using a California modified split-spoon sampler
fitted with 2-inch diameter by 6-inch long stainless steel sleeves. Upon removal from the sampler,
the sleeves were separated with a clean knife. The exposed ends of the second sleeve were covered
with Teflon sheets, capped and sealed with tape. The remaining soil will was visually classified by
an AGE representative in accordance with the Unified Soil Classification System (USCS). Soil
samples were also field screened for the presence of volatile organic compounds using an organic
vapor meter (OVM), equipped with a photo ionization detector (PID). Soil sample descriptions and
OVM readings are detailed on boring logs included in Appendix D.

Following sample collection, each preserved sample sleeve was labeled with the boring location,
depth, time, date and sampler’s initials. Appropriately sealed and labeled samples will be placed in
a chilled container with ice and transported under chain of custody procedures to CTEL, a
CDPH-certified laboratory for analysis of VOCs in accordance with EPA Method 8260B.

Any non-disposable equipment used for sample collection was thoroughly rinsed with clean water
after being washed with a solution of Alconox.
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2.2.3. Well Installation

The three pilot borings were completed as single-casing SVE extraction and SVE observation wells
utilizing 2-inch diameter schedule 40 polyvinylchloride (PVC) 0.030-inch slotted well screen and
blank well casing. Based on geologic conditions, a 15-foot length of well screen, from 5 to 20 feet
bsg was used for  each well. After installing each well casing, a filter pack material consisting of #3
sand was added to approximately one foot above the screened interval (Figure 5).

A nominal one-foot bentonite seal (bentonite chips) was placed above the filter pack to minimize
the potential for grout penetration into the screened section of the well. The bentonite seal was
formed by pouring bentonite chips into the annulus and allowing them to settle on the filter pack.
The bentonite chips were hydrated using a few gallons of tap water and allowed to hydrate for a
minimum of one-half hour prior to grouting.

The remaining annular space was filled to about 1 foot beneath ground surface with a cement grout.
The grout mixture consisted of Type I/II Portland neat cement and not more than 6 gallons of water
per 94-pound sack of cement.

2.2.4. Waste Management

Soil cuttings generated during drilling activities were containerized in properly labeled Department
of Transportation (DOT)-approved 55-gallon drums. Upon characterization and profiling, the
cuttings will be disposed at an appropriate landfill facility.

2.3. SOIL VAPOR EXTRACTION PILOT TEST

One variable flow rate, 24-hour SVE pilot study was conducted at the site on 19 and 20 January 2009
to evaluate the use of the technology to effectively remove chlorinated solvents from the impacted
soil.

The pilot study was conducted at the site utilizing a 2.5-horsepower, regenerative vacuum blower;
the vacuum blower was rated at a maximum 150 standard cubic feet per minute (scfm). The inlet of
the vacuum blower was directly routed through a  Blue-White F-452 flow rotometer to the SVE well
head and connected by 2-inch diameter PVC piping. The outlet of the vacuum blower was directly
routed through four 400-pound, vapor-phase activated carbon adsorption canisters.

Air-tight, 2-inch diameter PVC well caps fitted with Dwyer Magnehelic® vacuum gauges were
attached to SVE observation wells OW-1 and OW-2. The induced vacuum was measured (i.e. inches
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of water) at those observation points.

The vapor stream from extraction well SVE-1 was monitored for the presence of organic vapor using
an OVM equipped with a PID. From the vacuum blower, the extracted vapor was processed and
adsorbed through the carbon canisters as part of the treatment process.

During the pilot study, the vapor flow rate extracted was monitored at the inlet of the vacuum blower
using a Dwyer DS-200 differential pressure flow sensor (inches of water); the flow rate was
converted to scfm using a manufacturer supplied conversion chart. Additionally, the flow rate was
measured with flow rotometer; measurements were collected in scfm. The flow rate was increased
in three steps in four-hour increments for the first 12 hours of the pilot test. In the beginning of the
pilot test, the blower was initially set to 15 scfm and increased to 22 scfm, 31scfm and 33 scfm
(maximum capacity) in four-hour increments (Table 5). During the pilot test, flow rates were
measured and recorded at 30-minute intervals.

Influent vapor samples were collected at the start-up, following the first increase in flow rate from
15 to 22 scfm, following the second increase from 22 to 31scfm and at the conclusion of the pilot
test. Influent vapor samples were collected in Tedlar® bags using a hand-operated air-vacuum pump.
An effluent vapor sample was not collected during the pilot test as no carbon breakthrough was noted
during periodic field measurements.

Following collection, the influent vapor samples were placed in a container and transported under
chain of custody to a CDPH-certified analytical laboratory for analysis. Each influent vapor sample
was analyzed within 72 hours for VOCs by EPA method 8260.

3.0. FINDINGS

Ground water elevation, flow direction and gradient were determined from field data collected on
18 December 2008. The contaminant impact to ground water was quantified from laboratory
analytical data.

3.1. GROUND WATER ELEVATION

At the time of the December 2008 sampling event, depths to ground water ranged from 27.90 feet
(MW-1) to 28.38 feet (MW-2) below the top of the casing (btoc). Ground water elevations ranged
from 381.57 feet (MW-3) to 382.10 (MW-1).  
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Ground water flow was inferred to be flowing toward the west under an average hydraulic gradient
of approximately 0.006 foot/foot (ft/ft). Figure 3 illustrates the contoured ground water elevations
for the water table as measured on 18 December 2008.

3.2. ANALYTICAL RESULTS

Three ground water samples were collected for background data in support of the SVE pilot test. Soil
samples were collected during advancement of the pilot borings for the installation of SVE wells
SVE-1, OW-1 and OW-2.

3.2.1. Ground Water Samples

Tetrachloroethene (PCE) was reported in the ground water samples collected from monitoring well
MW-2 at a concentration of 7.1 micrograms per liter (µg/l). No other analytes were reported in the
ground water samples collected on 18 December 2008.

Analytical results of the ground water samples collected on 18 December 2008 are summarized in
Table 3. A map illustrating PCE impact to ground water is included as Figure 4.  

The laboratory report (CTEL Project No. CT214-0812178), Quality Assurance/Quality Control
report, and chain-of-custody form are included in Appendix D. Laboratory electronic deliverable
format (EDF) files and electronic deliverable data (EDD) depth-to-water measurements were
uploaded to the State GeoTracker database (confirmation numbers 4288864612 and 943786778).

3.2.2.   Soil Samples

Samples collected during the 08 January 2009 well installation were submitted for laboratory
analysis for VOCs by EPA method 8260B.

PCE was reported in samples collected at 5, 10 and 15 feet bsg in pilot boring SVE-1 at
concentrations of 0.058 milligrams per kilograms (mg/kg), 0.11 mg/kg, and 0.014 mg/kg,
respectively. PCE was reported in the sample collected at 5 feet bsg in pilot boring OW-1 at 0.040
mg/kg. PCE was reported in samples collected at 5 and 10 feet bsg in pilot boring OW-2 at
concentrations of 0.036 mg/kg and 0.026 mg/kg, respectively.



09 March 2009
AGE-NC Project No. 08-1640
Page 7 of 10

Advanced GeoEnvironmental, Inc.

No other target chemicals were reported in samples collected from SVE wells installed on
08 January 2009.  Soil analytical results are summarized in Table 4. The laboratory report (CTEL
Project No. CT214-0901030), Quality Assurance/Quality Control report, and chain-of-custody form
are included in Appendix E. The laboratory electronic deliverable format (EDF) file was uploaded
to the State GeoTracker database under confirmation number 3561844348).

3.3. STRATIGRAPHY

During the advancement of pilot borings for SVE well SVE-1 and SVE observation wells OW-1 and
OW-2  soil samples were collected at 5-foot intervals between 5 and 20 feet bsg.  In general,
alternating layers of clay and silt were noted during the advancement of the pilot borings.  Distinct
layers of sand and gravel were also noted; sand layers encountered were poorly-graded containing
some gravel pieces while gravel layers were noted as angular gravel containing some sands and silt.
Boring logs documenting the installation of the SVE and observation wells are included as
Appendix F.

3.4. SOIL VAPOR EXTRACTION PILOT TEST

One variable rate, 24-hour SVE pilot study was conducted at the site on 19 and 20 January 2009 to
evaluate the use of the technology to effectively remove chlorinated solvents from the subsurface
impacted soil.

3.4.1. Analytical Results of Soil Vapor Samples

PCE was reported in each of the four soil vapor samples collected from SVE well SVE-1 ranging
from 67 µg/l (SVE-1/End) to 110 µg/l (Influent St. and Influent 1400).

Trichloroethene (TCE) was reported in soil vapor sample Influent 1400 at concentrations of 3.3 µg/l.

No other analytes were reported in soil vapor samples collected during the pilot test. Analytical
results of soil vapor samples are summarized in Table 6. The laboratory report (CTEL Project Nos.
CT214-0901115 and -09011028), QA/QC report and chain of custody forms are included in
Appendix G. The confirmation numbers for GeoTracker submittal of laboratory electronic
deliverable format (EDF) are 1826067268 and 1932946324.
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3.4.2. Soil Vapor Extraction Pilot Test Results

The flow rates were measured between 15 scfm and 38 scfm for the 24-hour test. Influent
vapor readings on the OVM/PID ranged from 26 to 56 parts per million volume (ppmv). Induced
vacuum measured at the SVE well SVE-1 ranged between 20 and 80 inches of water (iow). Vacuum
at the well heads of the observation wells OW-1 and OW-2 were recorded throughout the pilot test.
Vacuum measurements ranged from 0.10 to 0.25 inches in observation well OW-1 and 0.05 to 0.21
inches in observation well OW-2.

During the first several measurements (start-up to approximately 1330), the gauge used to measure
the induced vacuum at the SVE observation was improperly set-up. The proper setting and readings
were performed from 1330 until the completion of the pilot test.

The maximum vacuum measured at the SVE extraction wells and SVE observation points (OW-1
and OW-2) during the pilot test were plotted versus the distance from SVE well SVE-1
(Appendix G). The theoretical radius of influence (ROI) was determined by drawing a best-fit line
though these data points to correlate distance to vacuum data. Based on the United States
Environmental Protection Agency (EPA)-prepared document, How to Evaluate Alternative Cleanup
Technologies For UST Sites, the ROI is considered to be the distance from the extraction well at
which a vacuum of at least 0.1 iow is observed. Based upon a vacuum of 0.1 iow, the extrapolated
ROI at the site was approximately 35 feet.

A summary of parameters collected during the pilot test is included in Table 5. The theoretical or
extrapolated  ROI is depicted on Figure 6.

3.4.3. Mass Removal

The hydrocarbon mass of (PCE) removed during the operating period was calculated using the
following equation: M = C • Q • t

where: M = cumulative mass recovered (kilogram - kg)
C = soil-vapor concentration (kilogram per cubic meter - kg/m )3

Q = extraction flow rate (cubic meter per hour - m /hr)3

t = operational period (hours)

Estimated mass of hydrocarbons removed was based on laboratory analysis of soil-vapor samples,
flow rate and operational time. Mass of extracted hydrocarbons was calculated for the time period
using average hydrocarbon concentrations of influent soil-vapor sample data, averaged air flow rates,
and duration of operation. Operational results are summarized in Table 5.
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A calculated 0.3 pounds of mass or an approximate volume of 0.05 gallons of PCE was extracted
using the SVE system during the 24-hour pilot test. Volume and mass calculations are provided in
Appendix I.

4.0. CONCLUSIONS

Based upon the environmental activities performed in December 2008 and January 2009, AGE
concludes:

C PCE was reported in monitoring well MW-2 during the 18 December 2008 background
ground water monitoring event at a concentration of 7.1 µg/l, which is slightly above MCL
of 5.0 µg/l.

C PCE impact to ground water is currently undefined south and west of monitoring well MW-2
(Figure 4).

C Continuous influent vapor readings observed with the OVM/PID during the SVE pilot test
indicate that volatile organic compounds were effectively extracted from soil vapor soil
vapor (Table 5).

C Based the projected 35-foot ROI of soil vapor extraction in the vadose zone, soil vapor
extraction would be an effective remediation option for treatment of chlorinated
solvent-impacted soil at the site. (Figure 6; Appendix G).

5.0. RECOMMENDATIONS

Based upon the environmental activities completed in December 2008 and January 2009, AGE
recommends:

C Preparation of work plan for installation, start-up and operation of a SVE system at the site.
The two observations wells OW-1 and OW-2 and SVE-1 would be used as SVE points. The
work plan should include the installation of an additional SVE well north of theformer dry-
cleaning machine location, based upon historical significant soil vapor concentrations (Table
7) and the projected ROI.

C Performance of annual monitoring, sampling and reporting of site monitoring wells MW-1
through MW-3. Annual monitoring of dissolved PCE is justified due to low PCE
concentrations reported during the background monitoring event in monitoring well MW-2
and previous reported low PCE concentrations in samples collected from monitoring wells
MW-1 and MW-2 in January 2008.



09 March 2009
AGE-NC Project No. 08-1640
Page 10 of 10

Advanced GeoEnvironmental, Inc.

6.0. LIMITATIONS

Our professional services were performed using that degree of care and skill ordinarily exercised by
environmental consultants practicing in this or similar localities. The findings were based upon
analytical results provided by an independent laboratory. Evaluation of the geologic/hydrogeologic
conditions at the site for the purpose of this investigation was made from a limited number of
available data points (i.e., soil samples, ground water samples and soil vapor samples) and
subsurface conditions may vary away from these data points. No other warranty, expressed or
implied, is made as to the professional interpretations, opinions and recommendations contained in
this report.
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TABLE 1
WELL CONSTRUCTION DETAILS

Metro Valley Cleaners

224 Rickenbacker Circle 

Livermore, CA

MW-1 12-18-2007 8 35 2 PVC 0.010 410.00 10 to 35 13 to 35 12 to 13 1 to 12

MW-2 12-18-2007 8 35 2 PVC 0.010 409.98 10 to 35 39 to 65 12 to 13 1 to 12

MW-3 12-18-2008 8 35 2 PVC 0.010 409.48 10 to 35 43 to 65 12 to 13 1 to 12

SVE-1 01-08-2009 8 20 2 PVC 0.030 ns 5 to 15 4 to 20 3 to 4 1 to 3

OW-1 01-08-2009 8 20 2 PVC 0.030 ns 5 to 15 4 to 20 3 to 4 1 to 3

OW-2 01-08-2009 8 20 2 PVC 0.030 ns 5 to 15 4 to 20 3 to 4 1 to 3

Notes:

ft bsg: feet below surface grade

PVC: polyvinylchloride

ft MSL: feet mean sea level 

ft btoc: below top of well casing 

ns: not surveyed

note 1: Survey data not available

 

Ground Water Monitoring Wells

Remediation Wells

Grout 

Interval                

(ft btoc)

Well                         

ID

Installation                                   

Date                                                 

Borehole                             

Diameter 

(inches)

Total                           

Depth (ft 

bsg)

Casing                          

Diameter      

(inches)

Casing                                

Material

Slot                                        

Size 

(inches)

Casing                                    

Elevation    

(ft MSL)
1

Screen                                     

Interval                   

(ft btoc)

Filterpack 

Interval                      

(ft btoc)

Bentonite 

Interval         

(ft btoc)
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TABLE 2
GROUND WATER LEVEL MEASUREMENTS 

Metro Valley Cleaners

224 Rickenbacker Circle

Livermore, CA

Quarter/Year Direction/ Gradient

01/28/08 25.25 384.75 1st/2008 NW /  0.00627 ft/ft

12/18/08 27.90 382.10 4th/2008 W /  0.007 ft/ft

01/28/08 25.23 384.75

12/18/08 28.38 381.60

01/28/08 25.25 384.23

12/18/08 27.91 381.57

13-35

13-35

Ground Water 

Elevation        

(ft MSL)

Ground Water Flow and Gradient

Well ID

Screened 

Interval       

(feet bsg)

Well Casing 

Elevation        

(ft MSL)
1

Date

Depth to Ground 

Water        (ft 

btoc)

MW-1

MW-2

MW-3

410.00

409.98

409.48

13-35

Advanced GeoEnvironmental  Inc. 



TABLE 3
 GROUND WATER ANALYTICAL DATA

Metro Valley Cleaners

224 Rickenbacker Circle 

Livermore, California

(ug/l)

PCE TCE 1,1-DCE Trans 1,2-DCE Cis 1,2-DCE VC

S-1 22 - 26 03-02-2007 <1 <1 <1 <1 <1 <1

S-2 22 - 26 03-02-2007 1.8 <1 <1 <1 <1 <0.5

S-3 24 - 28 03-02-2007 27 2.2 <0.05 <0.05 1.6 <0.05

S-4 26 - 30 03-02-2007 16 <0.05 <0.05 <0.05 <0.05 <0.05

S-5 23 - 27 03-02-2007 36 2.0 <0.05 <0.05 0.054 <0.05

1-B1/DB-1-35 35 - 39 11-28-2007 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1-B1/DB-1-70 70 - 74 11-28-2007 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1-B1/DB-1-95 95 - 99 11-28-2007 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

01-28-2008 0.80 <0.5 <0.5 <0.5 <0.5 <0.5

12-18-2008 <1 <1 <1 <1 <1 <0.5

01-28-2008 0.95 <0.5 <0.5 <0.5 <0.5 <0.5

12-18-2008 7.1 <1 <1 <1 <1 <0.5

01-28-2008 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12-18-2008 <1 <1 <1 <1 <1 <0.5

Notes:

ug/l: micrograms per liter

bsg: below surface grade

<: non-detect above laboratory reporting limit 

DB: deep boring 

PCE: Tetrachloroethene 

TCE: Trichloroethene

1,1-DCE: 1,1- Dichloroethene

Trans 1,2-DCE: Trans 1,2-Dichloroethene

Cis 1,2-DCE: Cis 1,2-Dichloroethene

VC: Vinyl Chloride

Sample ID

Screen 

Interval 

(feet bsg)

Date

EPA Method 8260B

10 to 35

10 to 35

10 to 35

MW-1

MW-2

MW-3

Advanced GeoEnvironmental Inc.



TABLE 4
SOIL ANALYTICAL DATA

Metro Valley Cleaners

224 Rickenbacker Circle 

Livermore, California

(mg/kg)

PCE TCE 1,1-DCE Trans 1,2-DCE Cis 1,2-DCE VC

S-1-5* 5 10-25-2005 0.23 <0.012 <0.012 <0.012 <0.012 <0.012

S-1-10* 10 10-25-2005 0.032 <0.005 <0.005 <0.005 <0.005 <0.005

S-1-15* 15 10-25-2005 0.031 <0.005 <0.005 <0.005 <0.005 <0.005

S-1-25* 25 10-25-2005 0.057 <0.005 <0.005 <0.005 <0.005 <0.005

S-1-35* 35 10-25-2005 0.029 <0.005 <0.005 <0.005 <0.005 <0.005

S-2-5* 5 10-25-2005 0.45 <0.005 <0.005 <0.005 <0.005 <0.005

S-2-10* 10 10-25-2005 0.059 <0.005 <0.005 <0.005 <0.005 <0.005

S-2-15* 15 10-25-2005 0.036 <0.005 <0.005 <0.005 <0.005 <0.005

S-2-25* 25 10-25-2005 0.048 <0.005 <0.005 <0.005 <0.005 <0.005

S-2-35* 35 10-25-2005 0.023 <0.005 <0.005 <0.005 <0.005 <0.005

S-3-25* 25 10-25-2005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

S-3-35* 35 10-25-2005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

P-1@1 1 01-22-2007 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048

P-1@5 5 01-22-2007 0.0055 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

P-2@1 1 01-22-2007 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

P-2@5 5 01-22-2007 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047

S-1@24# 24 03-02-2007 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045

S-2@26# 26 03-02-2007 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

S-3@2# 2 03-01-2007 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048

S-3@4# 4 03-01-2007 0.012 0.013 <0.0049 0.014 0.061 <0.0049

S-3@8# 8 03-01-2007 0.079 0.0066 <0.0048 <0.0048 <0.0048 <0.0048

S-3@10# 10 03-01-2007 0.023 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

S-3@27# 27 03-01-2007 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047

S-4@25# 25 03-01-2007 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

S-5@30# 30 03-01-2007 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048

1-B1/S-10 10 11-27-2007 0.079 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

1-B1/S-20 20 11-27-2007 0.017 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

1-B1/S-30 30 11-27-2007 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

Sample ID
Depth (feet 

bsg)
Date

EPA Method 8260B

Advanced GeoEnvironmental Inc.
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TABLE 4
SOIL ANALYTICAL DATA

Metro Valley Cleaners

224 Rickenbacker Circle 

Livermore, California

(mg/kg)

PCE TCE 1,1-DCE Trans 1,2-DCE Cis 1,2-DCE VC

1-B1/S-40 40 11-27-2007 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

1-B1/S-50 50 11-27-2007 0.0014 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

1-B1/S-60 60 11-27-2007 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

1-B1/S-70 70 11-27-2007 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

1-B1/S-80 80 11-27-2007 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

1-B1/S-90 90 11-27-2007 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048

MWB1 5.5 12-18-2007 0.081 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047

MWB1 10.5 12-18-2007 0.068 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

MWB2 25.5 12-18-2007 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

MW-3 26 12-19-2007 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046

SVE-1-5 5 01-08-2009 0.058 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SVE-1-10 10 01-08-2009 0.011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SVE-1-15 15 01-08-2009 0.014 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

OW-1-5 5 01-08-2009 0.040 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

OW-2-5 5 01-08-2009 0.036 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

OW-2-10 10 01-08-2009 0.026 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Notes:

mg/kg: milligrams per kilogram

bsg: below surface grade

<: Indicates constituents were not detected at a concentration greater than the reporting limit shown.

PCE: Tetrachloroethene 

TCE: Trichloroethene

1,1-DCE: 1,1- Dichloroethene

Trans 1,2-DCE: Trans 1,2-Dichloroethene

Cis 1,2-DCE: Cis 1,2-Dichloroethene

VC: Vinyl Chloride

*: borings advanced by JML Environmental Solutions in 2005 

#: borings advanced by ENGEO in 2007

Sample ID
Depth (feet 

bsg)
Date

EPA Method 8260B

Advanced GeoEnvironmental Inc.



TABLE 5
FIELD PARAMETERS-SVE PILOT TEST

Metro Valley Cleaners

224 Rickenbacker Circle, Livermore, CA

SVE-1  (scfm)
OW-1   

(iow)

OW-2 

(iow)

Baseline 1/19/2009 - - - 0.00 0.00 0.25

0930 1/19/2009 0.10 / 15 48.4 0 37.00 0.00 0.5

1000 1/19/2009 0.10 / 15 51.2 0 26.00 0.00 3.1

1030 1/19/2009 0.10 / 15 48.9 0 22.00 0.00 2.20

1100 1/19/2009 0.10 / 15 55.2 0 27.00 0.80 1.2

1130 1/19/2009 0.10 / 15 56.1 0 20.00 1.40 0

1200 1/19/2009 0.10 / 15 54.3 0 26.00 1.40 0

1230 1/19/2009 0.10 / 15 49.8 0 26.00 1.25 0.6

1300 1/19/2009 0.10 / 20 44.4 0 20.00 1.35 0.6

1330 1/19/2009 0.16 / 22 45.8 0 52.00 1.45 0.05

1400 1/19/2009 0.16 / 22 50 0 51.00 0.10 0.05

1430 1/19/2009 0.16 / 22 42 0 52.00 0.10 0.10

1500 1/19/2009 0.16 / 22 43 0 52.00 0.11 0.06

1530 1/19/2009 0.16 / 22 35 0 53.00 0.11 0.08

1600 1/19/2009 0.16 / 22 39 0 53.00 0.11 0.08

1630 1/19/2009 0.16 / 22 38 0 53.00 0.11 0.08

1700 1/19/2009 0.16 / 22 38 0 53.00 0.11 0.08

1730 1/19/2009 0.325 / 31 38 0 80.00 0.15 0.125

1800 1/19/2009 0.325 / 31 37 0 79.00 0.175 0.125

1830 1/19/2009 0.325 / 31 37 0 79.00 0.175 0.13

1900 1/19/2009 0.35 / 32 37 0 78.00 0.19 0.15

1930 1/19/2009  0.36 / 33 37 0 77.00 0.19 0.14

2000 1/19/2009 0.375 / 33 35 0 76.00 0.20 0.15

2030 1/19/2009 0.375 / 33 35 0 78.00 0.20 0.15

2100 1/19/2009 0.375 / 33 35 0 78.00 0.20 0.15

2130 1/19/2009 0.375 / 33 35 0 76.00 0.20 0.15

2200 1/19/2009 0.40 / 35 34 0 74.00 0.20 0.15

Effluent PID 

(ppm)

Vacuum Measurements  

Date Time Flow (iow/scfm)
Influent PID 

(ppm)

Adjustment made to vacuum gauge

Advanced GeoEnvironmental, Inc.



TABLE 5
FIELD PARAMETERS-SVE PILOT TEST

Metro Valley Cleaners

224 Rickenbacker Circle, Livermore, CA

SVE-1  (scfm)
OW-1   

(iow)

OW-2 

(iow)

Effluent PID 

(ppm)

Vacuum Measurements  

Date Time Flow (iow/scfm)
Influent PID 

(ppm)

2230 1/19/2009 0.40 / 35 34 0 74.00 0.20 0.15

2300 1/19/2009 0.43 / 36 34 0 72.00 0.20 0.16

2330 1/19/2009 0.43 / 36 35 0 72.00 0.20 0.16

2400 1/19/2009 0.43 / 36 35 0 72.00 0.21 0.16

0000 1/20/2009 0.43 / 36 34 0 70.00 0.21 0.16

0030 1/20/2009 0.42 / 36 34 0 70.00 0.21 0.16

0100 1/20/2009 0.42 / 36 34 0 70.00 0.21 0.16

0130 1/20/2009 0.43/ 36 34 0 70.00 0.21 0.16

0200 1/20/2009 0.42 / 36 32 0 70.00 0.21 0.16

0230 1/20/2009 0.43 / 36 34 0 70.00 0.21 0.16

0300 1/20/2009 0.43 / 36 34 0 70.00 0.21 0.16

0330 1/20/2009 0.43 / 36 33 0 69.00 0.21 0.16

0400 1/20/2009 0.43 / 36 34 0 70.00 0.21 0.16

0430 1/20/2009 0.43 / 36 34 0 70.00 0.21 0.16

0500 1/20/2009 0.43 / 36 33 0 69.00 0.21 0.16

0530 1/20/2009 0.43 / 36 34 0 69.00 0.21 0.16

0600 1/20/2009 0.43 / 36 34 0 69.00 0.21 0.16

0630 1/20/2009 0.43 / 36 33 0 69.00 0.21 0.16

0700 1/20/2009 0.43 / 36 33 0 68.00 0.21 0.16

0730 1/20/2009 0.45 / 38 34 0 68.00 0.25 0.21

0800 1/20/2009 0.45 / 38 33 0 68.00 0.25 0.21

0830 1/20/2009 0.45 / 38 29 0 68.00 0.25 0.21

0900 1/20/2009 0.45 / 38 27 0 68.00 0.25 0.21

0930 1/20/2009 0.45 / 38 26 0 68.00 0.25 0.21

post 1/20/2009 - - - 0 0 0

Notes:

iow: Inches of Water

scfm: Standard Cubic Feet per Water PID: Photo Ionization Detector

ppm: parts per million

Advanced GeoEnvironmental, Inc.



TABLE 6
SOIL VAPOR ANALYTICAL DATA - SVE PILOT TEST

Metro Valley Cleaners

224 Rickenbacker Circle 

Livermore, California

(ug/l)

PCE TCE 1,1-DCE Trans 1,2-DCE Cis 1,2-DCE VC

Influent Statrup 01-19-2009 110 <1 <1 <1 <1 <0.5

Influent 1400 01-19-2009 110 3.3 <1 <1 <1 <0.5

SVE-1/1800 01-19-2009 91 <1 <1 <1 <1 <0.5

SVE-1/End 01-20-2009 67 <1 <1 <1 <1 <0.5

Notes:

ug/L micrograms per liter

<: Indicates constituents were not detected at a concentration greater than the laboratory reporting limit shown.

PCE: Tetrachloroethene 

TCE: Trichloroethene

Sample ID Date
EPA Method 8260B

Advanced GeoEnvironmental Inc.



TABLE 7
SOIL GAS ANALYTICAL DATA

Metro Valley Cleaners

224 Rickenbacker Circle 

Livermore, California

(ug/m
3
)

Sample ID Date PCE TCE 1,1-DCE Trans 1,2-DCE Cis 1,2-DCE VC Tracer Compound

SG-1 01-22-2007 16,000 150 <100 <100 <100 <100 <100

SG-2 01-22-2007 15,000 480 <100 <100 <100 <100 <100

SG-3 01-22-2007 38,000 18,000 <100 <100 17,000 <100 <100

SG-4 01-22-2007 11,000 1,200 <100 <100 450 <100 <100

SG-5 01-22-2007 860,000 4,600,000 4,700 140,000 780,000 1,800 <100

SG-6 01-22-2007 25,000 1,300 <100 <100 <100 <100 <100

SG-7 01-22-2007 5,700 3,000 <100 <100 470 <100 <100

SG-8 01-22-2007 4,300 310 <100 <100 <100 <100 <100

SG-9 01-22-2007 4,100 3,100 <100 500 1,700 <100 <100

SG-10 12-17-2007 <2.1 <0.86 <1.3 <0.90 <0.90 <0.40 <2.7

SG-11 12-17-2007 64 <0.83 <1.3 <0.88 <0.88 <0.39 <2.6

SG-12 12-17-2007 10 <0.82 <1.2 <0.86 <0.86 <0.39 <2.6

SG-12
1 12-17-2007 8.7 <0.78 <1.2 <0.82 <0.82 <0.37 <2.6

SG-13 12-17-2007 <1.3 <0.55 <0.79 <0.55 <0.55 <0.25 <1.6

SG-14 12-17-2007 <2.0 <0.87 <1.2 <0.87 <0.87 <0.39 <2.6

SG-15 12-17-2007 <1.9 <0.77 <1.2 <0.81 <0.81 <0.37 <2.4

SG-16 12-17-2007 15 22 <1.2 8.2 7.9 <0.37 <2.5

Notes:

Note 1: duplicate sample

Note 2: Tracer compound: 1,1-diflouroethane

Note 3: Tracer compound: isopropanol

ug/m
3

micrograms per cubic meter

<: Indicates constituents were not detected at a concentration greater than the laboratory reporting limit shown.

PCE: Tetrachloroethene 

TCE: Trichloroethene

EPA METHOD TO-15 / Summa Cannisters
3

EPA METHOD 8260 / Mobile Laboratory / Syringe Sampling
2

Advanced GeoEnvironmental Inc.
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Advanced GeoEnvironmental, Inc.

Monitoring and Sampling Procedures
METRO VALLEY CLEANERS

224 Rickenbacker Circle, Livermore, California

STATIC WATER LEVEL MEASUREMENTS

Before sampling and during groundwater monitoring, static water levels are measured using an
electric water level indicator. Water level data is recorded to the nearest 0.01-foot from a reference
point marked  on the top of the PVC well casing.

WELL EVACUATION

Subsequent to measurement of depth to water and prior to sampling, each well is purged to ensure
samples are representative of the formation, rather than standing water in the well casing. Wells are
purged using either a Waterra inertial pump and dedicated e-inch plastic tubing or disposable
polyethylene bailers.

Wells are purged until a minimum of three casing-water volumes are removed from the well and/or
the field-measured ground water parameters (pH, temperature, and conductivity) are stabilized.
However, if a well is purged dry prior to evacuating three casing volumes, a sample is collected
following 80 percent recovery of ground water within the well, or after a minimum of one hour, but
within eight hours, of well evacuation.

Field data and logs are provided in Appendix C.

SAMPLE WITHDRAWAL

Ground water samples were collected from wells MW-1 through MW-3. Water samples are
collected from wells using either an inertia pump with dedicated plastic/Teflon tubing or a
disposable polyethylene bailer. Bailers are disposed of after a single use (sample) and require no
decontaminating; plastic tubing used with the inertia pump is either dedicated to each well point or
changed at each sampling event, thereby minimizing cross contamination due to sampling devices.
Samples are drawn and collected in such a manner that agitation and exposure of the ground water
to the atmosphere is minimal.

SAMPLE HANDLING

Ground water samples are collected into laboratory-supplied 40-ml volatile organic analysis (VOA)
vials without preservative and, if appropriate, one-liter amber glass containers without a
preservative; samples are collected with no visible air bubbles present in the vials after filling and
capping. Following collection, samples are appropriately labeled, placed on ice, and kept in a cooler



Appendix B - Monitoring and Sampling Procedures
AGE-NC Project No. 08-1640
Page 2 of 2

Advanced GeoEnvironmental, Inc.

until delivered to Cal Tech Environmental Laboratories (CTEL), a State of California Department
of Public Health-certified analytical laboratory, for analysis. Samples are analyzed for Volatile
Organic Compounds by EPA method 8260.

EQUIPMENT DECONTAMINATION AND WASTE MANAGEMENT

Any non-disposable equipment used for sample collection is thoroughly rinsed with clean water after
being washed with a solution of Alconox. Purge water generated during sampling activities was
contained on-site in an appropriately labeled 55-gallon drum.
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837 Shaw Road, Stockton, CA 95215
GeoEnvironmental, Inc.

0

-5

BOREHOLE NO.:

TOTAL DEPTH:

Project:

Site Location:

Date(s) Drilled:

Drilling Co.:

Rig/Auger Type:

Logged By:

Reviewed By:

Notes: Water Level Before Drilling

Water Level After Drilling
Page 1 of 2

Depth
Soil

Symbol
USCS Class and
Soil Description

Sample Blows
(per 6")

PID
(ppm)

Well
Completion

Well
Description

Advanced

ID

Project No.: AGE-NC-

(209) 467-1006   FAX: (209) 467-1118

BORING LOG

CL: brown, moist, stiff, CLAY, some gravel (5%),
slightly plastic, friable, no odor

OW-1-5 7,8,14 0

Cement grout seal from
1' to 2' bsg.

Bentonite seal from 2' to
3'  bsg.

#3 Monterey 4' to 20'
bsg.

Well cover; water-

tight, locking cap.

OW-1
20'

METRO VALLEY CLEANERS

224 RICKENBACKER CIRCLE
LIVERMORE
CALIFORNIA

08-1640

ALL WELL ABANDONMENT

CME 75 HOLLOW STEM AUGER

D. VILLANUEVA

W. LITTLE

01/08/2009

Total depth of boring equal to 20 feet bsg; boring
completed as 2-inch diameter soil vapor extraction well
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-15

-20

Depth Soil
Symbol

USCS Class and
Soil Description

Sample
ID

Blows
(per 6")

PID
(ppm)

Well
Completion

Well
Description

BOREHOLE NO.:

TOTAL DEPTH:

Project:

Project No.: AGE-NC-

Date(s) Drilled:
Page 2 of 2

(209) 467-1006   FAX: (209) 467-1118
837 Shaw Road, Stockton, CA 95215

GeoEnvironmental, Inc.
Advanced BORING LOG

ML: brown, to tan, loose to firm, dry, SILT, no sand or
gravel, some oxidation, no odor

CL: tan to brown, dry, firm, CLAY with silt and gravel,
10% gravel, 10% silt, angular gravel pieces, no odor

SP: brown to red, dry, loose, SAND with gravel and silt,
25% gravel, 10 % silt, angular gravel, some oxidation,
no odor

6,10,14

7,10,16

0

0

Screened interval from 5'
to 20' bsg. 0.030 Screen

Well plug at 20'

OW-1
20'

METRO VALLEY CLEANERS

08-1640

01/08/2009



837 Shaw Road, Stockton, CA 95215
GeoEnvironmental, Inc.

0

-5

BOREHOLE NO.:

TOTAL DEPTH:

Project:

Site Location:

Date(s) Drilled:

Drilling Co.:

Rig/Auger Type:

Logged By:

Reviewed By:

Notes: Water Level Before Drilling

Water Level After Drilling
Page 1 of 2

Depth
Soil

Symbol
USCS Class and
Soil Description

Sample Blows
(per 6")

PID
(ppm)

Well
Completion

Well
Description

Advanced

ID

Project No.: AGE-NC-

(209) 467-1006   FAX: (209) 467-1118

BORING LOG

CL: brown, stiff, damp, CLAY with gravel, 15% gravel,
faint odor

OW-1-5 4,5,7 0

Cement grout seal from
1' to 2' bsg.

Bentonite seal from 2' to
3'  bsg.

#3 Montery 4' to 20' bsg.

Well cover; water-

tight, locking cap.

OW-2
20'

METRO VALLEY CLEANERS

224 RICKENBACKER CIRCLE
LIVERMORE
CALIFORNIA

08-1640

ALL WELL ABANDONMENT

CME 75 HOLLOW STEM AUGER

D. VILLANUEVA

W. LITTLE

01/08/2009

Total depth of boring equal to 20 feet bsg; boring
completed as 2-inch diameter soil vapor extraction well
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Depth Soil
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ID
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(per 6")

PID
(ppm)

Well
Completion

Well
Description

BOREHOLE NO.:

TOTAL DEPTH:

Project:

Project No.: AGE-NC-

Date(s) Drilled:
Page 2 of 2

(209) 467-1006   FAX: (209) 467-1118
837 Shaw Road, Stockton, CA 95215

GeoEnvironmental, Inc.
Advanced BORING LOG

ML: tan to brown, dry, loose, SILT, no sand or gravel,
some oxidation, no odor

CL: tan to brown, loose, dry, SAND with gravel, 10%
gravel, some silt (5%), poorly graded, medium to coarse
grained,

SP: gray, loose, damp, SILT, no gravel, no sand, very
fine grained, some oxidaton, no odor

OW-2-10 7,9,12

8,10,14

0

0

Screened interval from 5'
to 20' bsg. 0.030 Screen

Well plug at 20'

OW-2
20'

METRO VALLEY CLEANERS

08-1640

01/08/2009



837 Shaw Road, Stockton, CA 95215
GeoEnvironmental, Inc.

0

-5

BOREHOLE NO.:

TOTAL DEPTH:

Project:

Site Location:

Date(s) Drilled:

Drilling Co.:

Rig/Auger Type:

Logged By:

Reviewed By:

Notes: Water Level Before Drilling

Water Level After Drilling
Page 1 of 2

Depth
Soil

Symbol
USCS Class and
Soil Description

Sample Blows
(per 6")

PID
(ppm)

Well
Completion

Well
Description

Advanced

ID

Project No.: AGE-NC-

(209) 467-1006   FAX: (209) 467-1118

BORING LOG

CL: brown, dry, stiff, CLAY, some sand (<5%), no odorSVE-1-5 6,14,19 0

Cement grout seal from
1' to 2' bsg.

Bentonite seal from 2' to
3'  bsg.

#3 Monterey 4' to 20'
bsg.

Well cover; water-

tight, locking cap.

SVE-1
20'

METRO VALLEY CLEANERS

224 RICKENBACKER CIRCLE
LIVERMORE
CALIFORNIA

08-1640

ALL WELL ABANDONMENT

CME 75 HOLLOW STEM AUGER

D. VILLANUEVA

W. LITTLE

01/08/2009

Total depth of boring equal to 20 feet bsg; boring
completed as 2-inch diameter soil vapor extraction well
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Depth Soil
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Sample
ID

Blows
(per 6")

PID
(ppm)

Well
Completion

Well
Description

BOREHOLE NO.:

TOTAL DEPTH:

Project:

Project No.: AGE-NC-

Date(s) Drilled:
Page 2 of 2

(209) 467-1006   FAX: (209) 467-1118
837 Shaw Road, Stockton, CA 95215

GeoEnvironmental, Inc.
Advanced BORING LOG

ML: tan, dry, loose, SILT, no sand, no gravel, fine
grained, some oxidation, no odor

ML: tan to grey to red, dry, loose, SILT with gravel,
angular, oxidation, no odor

GP: grey, GRAVEL, some sand (5%), some silt (5%),
angular, no odor

ML: brown to red, loose, dry, SILT with gravel, 20%
gravel, some sand (5%), some oxidation, no odor

SVE-1-10

SVE-1-15

10,12,16

5,8,10

0

0

Screened interval from 5'
to 20' bsg. 0.030 Screen

Well plug at 20'

SVE-1
20'

METRO VALLEY CLEANERS

08-1640

01/08/2009
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Distance Vs. Maximum Vacuum: Lower Vadose SVE Pilot Test (VW-1)

STALLWORTH AUTO SALES - 602 North California Street, Stockton, CA

17 July 2007

Advanced  GeoEnvironmental, Inc.
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Metro Valley Cleaners SVE Pilot Study 19 and 20  January 2009 
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APPENDIX I
SOIL VAPOR EXTRACTED VOLUME-MASS CALCULATIONS

METRO VALLEY CLEANERS

224 Rickenbacker Circle

Livermore, California 

M = C x Q x t

     C = vapor concentration (kg/m
3
) To convert, multiply by: 0.000001

     Q = extraction flow rate (m
3
/hr) To convert, multiply by: 60 min/hr

      t = operational period (hrs) and: 0.028317 m
3
/ft

3

M(kg) = (Avg concentration)(0.000001) x [flow(ft
3
/min)](60 min/hr)(0.0283168 m

3
/ft

3
) x time(hrs)

Converting kg of M to lbs of M, multiply by: 2.2046 lbs/kg

Converting lbs of M to gal of M, multiply by: 0.16 gal/lb

scfm m
3
/hr µg/l kg/m

3 kg lbs gallons

0930 to 0935 0.08 15 25 110 0.00011 0.0002 0.0005 0.0001

0935 to 1400 4.5 16.9 29 110 0.00011 0.0142 0.0313 0.0050

1400 to 1800 7.5 24 41 91 0.000091 0.0278 0.0614 0.0098

1800 to 0930 24 35 59 67 0.000067 0.0956 0.2108 0.0337

0.14 0.30 0.05

Time Interval Hours
Avgerage Flow PCE Concentration PCE Extracted

PCE Removed during Pilot Test:

Advanced  GeoEnvironmental, Inc.
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