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500 Chestnut Street, Suite 225                          www.trinitysourcegroup.com                                    v: 831.426.5600 
Santa Cruz, California 95060                                                           f: 831.426.5602 

December 6, 2007 
Trinity Project No. 103.005.005 

Mr. Jerry Wickham 
Alameda County Health Care Services Agency 
Environmental Health Services, Environmental Protection 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California  94502-6577 

Re: Sub-Slab Vapor Mitigation Report  
Searway Property (SLIC Case No. RO0002584) 
649 Pacific Avenue 
Alameda, California 

Dear Mr. Wickham: 

This document, prepared by Trinity Source Group, Inc. (Trinity) on behalf of Timber Del 
Properties, L.L.C., c/o Mr. Donald Lindsey, presents a Sub-Slab Vapor Mitigation Report for the 
referenced site (Figures 1 and 2).  This report follows the September 20, 2007 Phase III Sub-Slab 
Vapor Investigation Report and the July 11, 2007 Sub-Slab Vapor Investigation Report 
submitted by Trinity on behalf of Timber Del Properties.  These reports summarized the results 
of sub-slab vapor sampling, and were completed at the request of Alameda County Health Care 
Services Agency (ACHCSA).  Based on review of the Phase III Sub-Slab Vapor Investigation 
Report, the ACHCSA issued a letter dated September 21, 2007, requesting that the 
recommendations presented in the Phase III report be implemented.  The ACHCSA letter is 
included in Attachment A to this report.  This Sub-Slab Vapor Mitigation Report complies with 
the ACHCSA letter.  This report presents the site description, a description of the scope of work 
completed in order to collect data for the sub-slab depressurization design, and the design 
drawings and details.   

SITE DESCRIPTION 
The site is located in a two-story commercial building at the intersection of Pacific Avenue and 
Webster Street in Alameda, California.  The site was formerly the location of a dry cleaning 
operation from the 1940’s until at least 1979.  The project site building is currently used as a 
Kelly-Moore Paints store.  Tenants of adjacent portions of the building include the East Ocean 
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Seafood Restaurant at 1713 Webster Street, a martial arts school, and a tailoring/cleaners shop.  
The general land use in the site vicinity is commercial and residential. 

SUMMARY OF PREVIOUS SUB-SLAB VAPOR INVESTIGATIONS 

Phase I 

In response to a request that the site be evaluated for low-risk closure, the ACHCSA requested 
submittal of a work plan to evaluate the potential for indoor air vapor intrusion of total volatile 
hydrocarbons due to Stoddard solvent impacts to soil and groundwater.   

Trinity submitted the requested workplan on May 15, 2006, and proposed the installation and 
sampling of three semi-permanent soil vapor probes.  The work was completed in October 2006.  
With the approval of ACHCSA, Trinity installed the sub-slab probes rather than semi-permanent 
soil gas probes in soil borings.  In general, the sub-slab vapor probes (VS-1, VS-2, and VS-3) 
yielded elevated concentrations of Stoddard solvent as well as several chlorinated volatile 
organic compounds (VOCs) in the vadose zone immediately beneath the building foundation 
slab. 

Phase II 

Trinity conducted a Phase II sub-slab vapor investigation to further delineate the extent of the 
Stoddard solvent and VOCs beneath the site building.  This phase included installation and 
sampling of six additional sub-slab vapor probes (VS-4 through VS-9).  These probes evaluated 
the concentrations of Stoddard solvent and VOCs in the vapor immediately beneath the 
foundation slab of the site building and beneath the adjacent parking lot.   

The sub-slab vapor chemical of concern (COC) concentrations were compared to San Francisco 
Regional Water Quality Control Board (SFRWQCB) Environmental Screening Levels (ESLs) 
which are shallow soil gas screening levels for evaluation of potential vapor intrusion concerns 
(Table E-2) for commercial and industrial land use scenarios (SFRWQCB – February 2005).  
ESLs are presented in Table 1 along with the site analytical results.  COCs in sub-slab vapor that 
exceeded a particular ESL for commercial or industrial land use are as follows: 

• Chloroform as detected in Probes VS-1 and VS-5. 

• Carbon tetrachloride as detected in Probes VS-1 through VS-7. 

• PCE as detected in Probes VS-1 through VS-8. 

Analytical results are summarized on Table 1.  Other constituents that have been detected in 
sub-slab vapor samples but which are not a concern for the site based on ESLs for commercial 
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and industrial land use are Stoddard solvent, Trans-1,2-DCE, cis-1,2-DCE, TCE, acetone, 
Freon 11, carbon disulfide, chloroethane, and methyl ethyl ketone.   

Phase III  

Based on the Phase II sub-slab vapor investigation results, Trinity performed a Phase III 
investigation to further delineate the extent of COCs in the sub-slab vapor.   

The scope of work for the Phase III sub-slab vapor investigation included installation and 
sampling of five additional sub-slab vapor probes (VS-10 through VS-14) inside the site 
building.  Sub-slab vapor probe locations are shown on Figure 2.  The probes were installed on 
July 31 and August 1, 2007, and sampled on August 16, 2007. 

Results of all sub-slab vapor sampling are presented in Table 1.  Table 1 also includes current 
SFRWQCB ESLs, which were updated in November 2007.  Chemical concentration maps 
showing the vapor concentrations in sub-slab samples for Stoddard solvent, chloroform, carbon 
tetrachloride, and PCE are presented as Figures 3 through 6, respectively.  These figures also 
illustrate which concentrations exceed respective ESLs, using the data generated for the existing 
Phase I, Phase II and Phase III sub-slab vapor probes.  The November 2007 ESL for carbon 
tetrachloride was revised from earlier versions; the current ESL is 63 micrograms per cubic 
meter (µg/m3).  This new ESL results in a more extensive carbon tetrachloride plume than was 
shown in the Phase III report, as shown on Figure 5. 

The Phase III sub-slab vapor investigation indicated that Stoddard solvent and VOCs are present 
locally beneath the concrete slab at the Kelly-Moore Paints store building located at 649 Pacific 
Avenue, and the adjacent East Ocean Seafood Restaurant at 1713 Webster Street.  The Phase III 
investigation indicated only one sub-slab vapor probe (VS-11) where COCs have exceeded a 
particular ESL for commercial or industrial land use.  At Probe VS-11, carbon tetrachloride and 
PCE exceeded their respective ESLs.   

Other constituents that have been detected in the Phase III sub-slab vapor samples but which are 
not a concern for the site based on ESLs for commercial and industrial land use are Stoddard 
solvent, chloroform, acetone, Freon 11, ethanol, 1,1,1-trichloroethane, 1,2,4-trimethylbenzene, 
2-butanone and m,p-xylene.   

The detection of isopropyl alcohol in the sample collected from Probes VS-13 at the relatively 
high concentration of 24,000 µg/m3 may have indicated a low bias for the other analyses from 
this probe location.  This probe was resampled as part of the work conducted in developing the 
sub-slab depressurization design.   
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SCOPE OF WORK 
The scope of work performed to complete this Sub-Slab Vapor Mitigation Report included the 
following tasks: 

• Re-sampling Probes VS-13 and VS-11 to confirm the detections of COCs at these 
locations.  Re-sampling Probe VS-13 was recommended because the detection of leak 
test compound indicated that the sample analysis performed for the Phase III sub-slab 
vapor investigation may not have been representative of sub-slab conditions.  Probe 
VS-11 had concentrations of PCE and carbon tetrachloride higher than the applicable 
ESLs, and so re-sampling prior to system design was recommended to confirm these 
levels. 

• Inspect the building foundation for all COC vapor entry points such as cracks in the slab 
or foundation, gaps in fieldstone walls, construction joints between walls and slabs, 
annulus space around utility pipes, open sumps, etc.  Possible entry points were 
monitored with a part per billion range photo-ionization detector.   

• Sealing off all possible entry routes to the extent possible, to prevent the entrance of 
sub-slab vapors and to enhance the sub-slab negative pressure field when a sub-slab 
depressurization (SSD) system is in operation.   

• Perform diagnostic testing of the air flow characteristics and capacity of the material(s) 
beneath the slab for the purpose of designing a SSD system.   

• Design a SSD using the results of the diagnostic testing, to mitigate VOC vapor intrusion 
concerns for the site structure.   

RESULTS 

Resampling VS-11 and VS-13 

Probe VS-11 was resampled on October 17, 2007, and Probe VS-13 was resampled on 
October 18, 2007.  The sampling procedure is described in Attachment B.  The samples were 
collected into Summa canisters, and submitted under chain-of-custody protocol to Air Toxics, 
Inc., in Folsom, California.  The samples were analyzed for VOCs using EPA Method TO-15 
and Stoddard solvent using EPA Method TO-3.  The analytical results are presented on Table 1, 
and summarized below.  Certified analytical reports are included in Attachment C. 

Probe VS-11 was reported with carbon tetrachloride at 970 µg/m3, and PCE at 3,600 µg/m3.  
These concentrations exceeded their respective ESLs.  Other compounds, including Stoddard 
solvent, chloroform, acetone, and ethanol were also detected in Probe VS-11, at concentrations 
less than applicable ESLs.   
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Probe VS-13 was reported to contain Stoddard solvent, PCE, acetone, Freon 11, 2-butanone, all 
at concentrations less than ESLs. 

The resampled analytical results are generally of similar magnitude to the original results; 
therefore, the delineation of the sub-slab VOC vapors presented in the Phase III Sub-Slab Vapor 
Intrusion Investigation Report is considered valid. 

Inspecting and Sealing Foundation Vapor Entry Points 

On October 17, 2007, Trinity staff inspected the interiors of the Kelly-Moore Paints store and the 
East Ocean Seafood Restaurant, to identify locations where vapors may enter the building 
through the foundation.  A number of slab penetrations were identified, including floor sinks, 
wall sinks, floor drains, toilets, and monitoring wells.  All of the penetrations identified in the 
Kelly-Moore Paints store were sealed with caulk, and the penetrations in the restroom at the 
northwestern corner of the East Ocean Seafood Restaurant were also sealed.  The remaining 
penetrations in the restaurant facility were not sealed.  The sealed penetrations are generally 
located in the areas with the highest VOC concentrations in the sub-slab vapor.   

Diagnostic Testing 

SSD Diagnostic Test Field Procedures: 

The SSD diagnostic tests were performed as described in the following text.  The purpose of the 
SSD diagnostic tests was to evaluate the number and spacing of extraction points required to 
effectively depressurize the sub-slab area beneath the building, the vacuum required at each 
extraction point, and the vapor flow rate from each extraction point.     

The scope of work for the diagnostic tests included the installation of two sub-slab 
depressurization points (Points DPT-1 and DPT-2) and eight additional observation/monitoring 
probes (VS-15 through VS-22), which were drilled through the slab utilizing the same design as 
the previously-installed Probes VS-1 through VS-14.  The observation points were located at 
varying distances (e.g., 5, 10, 20, 30 feet) from the extraction points.  Figure 2 shows the 
locations of extraction Points DPT-1, and DPT-2, and Probes VS-15 through VS-22.   

A standard wet/dry vacuum (e.g., Shop-Vac) was used to extract soil vapor from the extraction 
point; the pressure drop and flow rate at the extraction point, along with the pressure drop in the 
observation points, was monitored and measurements recorded.  The extraction point was fitted 
with a magnehelic gauge and sampling port to measure applied vacuum and collect vapor 
samples.  Each observation point was fitted with a magnehelic gauge to measure the vacuum 
response created by the applied vacuum at the extraction point.  

Sub-SlabVaporMitigationReport_FINAL TRINITY Page 5, 12/6/2007 



Sub-Slab Vapor Mitigation Report 
Searway Property 
649 Pacific Avenue 
Alameda, CA 
December 6, 2007 

Three step tests were conducted at Point DPT-1 and three step tests were conducted at Point 
DPT-2, for a total of six step tests.  In each case, Step 1 consisted of applied vacuum at low 
pressure (approximately 40 inches of water [in-H2O].  Step 2 consisted of applied vacuum 
increased to a medium pressure (at approximately 50 in-H2O), and Step 3 consisted of the 
maximum available pressure (at approximately 60 in-H2O).  The duration of each step ranged 
from approximately 1 to 2 hours.  Pressure responses at observations points were recorded at 
roughly 30-minute intervals.    

To determine the approximate concentration of VOCs being extracted, periodic sampling of the 
extracted vapors were made using a photo-ionization detector (PID).  Additionally, to speciate 
VOCs present and determine their relative concentrations in the vapor train, Tedlar bag vapor 
samples were collected during each test from Points DPT-1 and DPT-2. 

SSD Diagnostic Test Pressure Response Results 

Two sub-slab depressurization tests were performed using extraction Points DPT-1 and 
DPT-2 (Figure 2).  The applied vacuums ranged from 40 to 60 in-H2O and volumetric extraction 
air-flow rates ranging from 9 to 24 standard cubic feet per minute (scfm).  For each test, the 
applied vacuum was increased in three steps (Step 1 at 40 in-H2O and 9 scfm, Step 2 at 
50 in-H2O and 15 scfm, and Step 3 at 60 in-H2O and 19 or 24 scfm) and the sub-slab pressure 
response to the applied vacuum was observed at 20 observations wells (Figure 2).   

The vapor pressure responses measured at each observation point are shown in Table 2 for Test 
DPT-1 and Table 3 for Test DPT-2.  The maximum radius of influence (ROI) observed from the 
applied vacuum for each test is presented in Table 4, and illustrated in Figure 7 for Test DPT-1 
and Figure 8 for Test DPT-2.  The maximum ROI for the test is determined by the difference 
between the final measured pressure and the initial recorded pressure at each observation point.   

For Test DPT-1, (Table 2, Figure 7) the highest response was recorded at Probe VS-3 at 
-0.14 in-H2O and the applied vacuum produced pressure responses to perimeter locations 
including Probes VS-11, VS-17, VS-16, VS-7 and VS-8.  The distribution of the applied vacuum 
from Test DPT-1 was highest along an alignment that generally follows the sanitary sewer line.  
Pressure response at perimeter locations including Probes VS-11 (73 feet from DPT-1), VS-17 
(56 feet from DPT-1), and VS-16 (46 feet from DPT-1) indicate that the applied vacuum was 
capable of inducing sub-slab air flow into the Kelly-Moore Paints portion of the building from 
the adjoining East Ocean Seafood Restaurant building at 1713 Webster Street. 

For Test DPT-2, (Table 3, Figure 8) the highest response was recorded at Probe VS-5 at 
-0.52 in-H2O and the applied vacuum produced pressure responses to perimeter locations 
including Probes VS-17, VS-16, VS-15, VS-4, VS-7 and VS-8.  Pressure response at perimeter 
Probes VS-8 (100 feet from DPT-2), VS-7 (64 feet from DPT-2), and VS-15 (47 feet from 
DPT-1) indicate that the applied vacuum was capable of inducing sub-slab air flow into the 
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Kelly-Moore Paints portion of the building from the adjoining East Ocean Seafood Restaurant 
building.  Note, also that a positive pressure increase (0.01 in-H2O) was observed at distant 
Probes VS-12 and VS-9 at the completion of the test.  The distribution of the applied vacuum 
from Test DPT-2 generally mirrors the distribution of the sub-slab vapor plume presented in 
Figures 3 through 6; this observation suggests that the vapor plume accumulates within and 
flows along the more permeable air pathways beneath the building floor.   

In both tests, a pressure response was observed at the lower applied vacuum of 40 in-H2O which 
was observed to increase in areas when the higher applied vacuum of 60 in-H2O was applied.  
During Test DPT-1, a total of 3,204 cubic feet of air is estimated to have been evacuated; and for 
Test DPT-2, a total of 3,747 cubic feet of air is estimated to have been evacuated.  If the area of 
the vapor plume is assumed to be 8,400 square feet (140 feet by 60 feet) and the permeable 
sub-slab material is 6-inches thick with a porosity of 0.35, then the vapor plume occupies a 
volume of approximately 1,470 cubic feet.  Based on the above assumptions, Test DPT-1 
evacuated approximately 2.1 pore volumes and Test DPT-2 evacuated approximately 2.5 pore 
volumes of sub-slab air.  Based on these sub-slab volume assumptions and observed pressure 
drops in tests, collectively, both tests effectively swept the area of concern. 

The observed pressure responses from the diagnostic tests indicate that sub-slab 
depressurization, sub-slab air-flow and vapor plume capture is achievable from the applied 
vacuums used in Tests DPT-1 and DPT-2.  An effective capture radius of up to 100 feet from 
Point DPT-2 was observed, and the results from Test DPT-1 indicate that effective capture 
occurs along the alignment of the sanitary sewer where high concentrations of sub-slab vapor 
have been historically observed. 

SSD Diagnostic Test Analytical Results 

To determine the concentrations of VOCs captured during the diagnostic tests, sub-slab air was 
screened with a PID during the performance of the test and sub-slab vapor samples were 
collected in Tedlar bags for laboratory analysis.  The samples were collected into 1-liter Tedlar 
bags, and submitted to Torrent Laboratory, under chain-of-custody protocol.  Two samples from 
each test location were submitted for analysis, one sample from the first step test, and one 
sample from the third (final) step test.  The samples were analyzed for VOCs by EPA Method 
TO-15, and for Stoddard solvent by EPA Method TO-3.  Analytical results are presented on 
Table 5, and certified analytical reports are included in Attachment C. 

PID readings collected during Test DPT-2 indicate that initial concentrations of VOCs at the 
beginning of each step were highest and then reduced as Test DPT-2 continued (Table 3).  
However, analytical results from the Tedlar bag samples collected during Step 1 and Step 3 was 
essentially the same in value indicating that sub-slab air concentrations extracted during the 
entire Test DPT-2 were relatively uniform.  The concentration of carbon tetrachloride was 1,800 
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and 1,700 micrograms per cubic meter of air (μg/m3) during Step 1 and Step 3, respectively.  The 
diagnostic test extracted VOC concentrations when compared to the “grab” results presented in 
Phase III Sub-Slab Vapor Intrusion Investigation Report, are lower than surrounding “grab” air 
samples would indicate, suggesting that the broader sweep of sub-slab air obtained during the 
diagnostic test dilutes areas of high concentration located near the extraction points.   

PID readings collected during Test DPT-1 were all non-detect, indicating that the meter was 
likely malfunctioning (Table 2).   The analytical results from the Tedlar bag samples collected 
during Step 1 and Step 3 were essentially the same in value indicating that sub-slab air extracted 
during the entire test was relatively uniform.  During Test DPT-1 for example, carbon 
tetrachloride was 120 µg/m3 during Step 1, and 100 µg/m3 during Step 3, respectively.  Similarly 
to Test DPT-2, The diagnostic test extracted VOC concentrations when compared to the “grab” 
results presented in Phase III Sub-Slab Vapor Intrusion Investigation Report, are lower than 
surrounding “grab” air samples would indicate, suggesting that the broader sweep of sub-slab air 
obtained during the diagnostic test dilutes areas of high concentration located near the extraction 
points.   

SSD Diagnostic Test Mass Removal Estimates  

Trinity estimated the potential mass removed during the diagnostic test and compared the results 
with Bay Area Air Quality Management District (BAAQMD) permit requirements.  Table 6 
presents estimates of mass removal.  Discharges to the atmosphere are screened against the 
BAAQMD’s Chronic Trigger Levels, which are threshold concentrations for contaminants 
determined by the BAAQMD’s Health Risk Screening Analysis (HRSA).  Concentrations of 
contaminants of concern or their total yearly mass above trigger levels require abatement prior to 
discharge to the atmosphere.   

The volumetric air flow rate used in Table 6 represents the maximum rated capacity of the 
Shop-Vac test fan at 180 cfm (per manufacturer’s specifications) and assumes 24-hour per day, 
365 days per year continuous operation.  However, measured volumetric extraction rates did not 
exceed 24 cfm in either test.  The difference between the rated volumetric air flow of the 
Shop-Vac and measured flow rates is due to pressures losses within the Shop-Vac system (that 
is, pressure losses through the HEPA filter, etc.) and frictional losses through the piping. 

As presented on Table 6, two of the contaminants of concern, chloroform and PCE, do not 
exceed the BAAQMD Chronic Trigger Levels for estimated mass removed in pounds per year 
(lbm/year); a trigger level has not been established for Stoddard solvent.  Carbon tetrachloride 
exceeds its BAAQMD Chronic Trigger Levels of 4.3 lbm/year.  However, based on the field 
results, no contaminant exceeded its (1-hour) Acute Trigger Level concentration.   

At the maximum observed extraction rate of 24 cfm during the diagnostic test, the estimated 
mass of carbon tetrachloride would be 1.77 lbm/year, which is well below its chronic trigger 
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level.  Based on the BAAQMD Chronic Trigger Levels as criteria to establish unabated 
discharge, a maximum allowable extraction rate of 72 cfm could be achieved if influent 
concentrations stay at or below concentrations measured during the diagnostic test.  Over time, it 
is likely that VOC concentrations would decline.   

In all scenarios presented in Table 6, less than 1-pound per day of total organics would be 
extracted and discharged to the atmosphere.  Per BAAQMD Regulation 8-47-402, an extraction 
system that produces less than 1-pound per day may qualify for an exemption of BAAQMD 
permitting requirements. 

PRELIMINARY DESIGN PARAMETERS FOR SUB-SLAB 
DEPRESSURIZATION SYSTEM  
The pressure responses observed in the diagnostic tests described above have provided field 
measurements to assist design parameters for the site SSD mitigation system.  The vacuum 
responses measured showed that areas with elevated sub-slab VOC vapor concentrations can be 
influenced by application of an applied suction at relatively low-flow to the sub-slab floor.  The 
SSD design parameters reflect test parameters and are as follows: 

• An applied suction force of 60 in-H2O and up to 72 cfm air flow rate. 

• Install two extraction wells at locations near DPT-1 and DPT-2 to provide the required sweep 
of sub-slab air.    

• Petition BAAQMD for Regulation 8-47-402 exemption for discharges (i.e., no abatement 
required).  

The preliminary design elements are shown in Sheets 1 to 4, as follows: 

Sub-Slab System Layout (Figure 9) – two extraction wells are located near DPT-1 and DPT-2.  
Extraction well pipe runs will be trenched to nearby walls.  The pipe runs will continue up to the 
first floor ceiling, where they will be manifolded together and connected to a suction fan located 
in the roof attic.  The exhaust air would be piped the southwest corner of the roof and discharged 
through a 3-foot tall stack.  This corner of the property is adjacent to a parking lot and street with 
open access to available wind, and therefore the low VOC mass discharged should not pose a 
risk of accumulating or concentrating.  The electric fan blower will be equipped with a pressure 
indicator and flow meter to monitor performance.  

Sub-Slab System Process and Instrumentation Diagram (Figure 10) – The process flow for the 
extraction system is relatively simple; sub-slab air will be withdrawn from the sub-slab material 
by application of an applied vacuum.  The extracted air will be routed through piping and 
discharged to the atmosphere unabated.  Wellheads will be fitted with ball valves to regulate 
flow, if required, and sample ports to allow for sample collection and flow measurements.   
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Sub-Slab System Extraction Well Detail (Figure 11) – The extraction a 3-foot long ‘ 4-inch 
diameter slotted PVC connected to 4-inch diameter PVC blank pipe runs.  The slotted pipe will 
be set in the middle of the sub base material. PVC will extend across the sub-base material.  The 
pipe runs are increased to 4-inch diameter from the 2-inch pipe diameter used in the diagnostic 
tests to reduce frictional losses and increase air flow rates.   

Sub-Slab System Monitoring Point Detail (Figure 12) – The monitoring points (VS-1 through 
VS-22) are already installed and were constructed in accordance with the design specifications 
presented in the EPA document, “Assessment of Vapor Intrusion in Homes Near the Raymark 
Superfund Site using Basement and Sub-Slab Air Samples” (EPA 600 R-05/147, March 2006).  
These monitoring points have proven to be effective in sample collection and measuring the 
pressure field established by an applied vacuum.   

Trinity has consulted with the BAAQMD, and believes that a permit exemption will likely be 
granted for the proposed system.  However, the BAAQMD is required to perform its Health Risk 
Screening Analysis (HRSA) prior to granting an exemption.  Additional permits, as required, 
will be obtained from the City of Alameda Building Department for construction of the SSD 
system.   

DISTRIBUTION 
A copy of this report has been forwarded to the following: 

Mr. Don Lindsey Ms. Georgia Turner 
Timber Del Properties, L.L.C. The Mechanics Bank 
2424 Central Avenue 1999 Harrison St., Suite 100 
Alameda, California  94501 Oakland, California  94612 
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If you have any questions regarding this investigation and preliminary design report, please call 
Trinity at (831) 426-5600. 

Sincerely, 
TRINITY SOURCE GROUP, INC. 

                               
                                                                           
David A. Reinsma, PG  Warren Chamberlain, PE 
President and Principal Geologist   Senior Engineer, No. C 60853                                    
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Table 1
Sub-Slab Vapor Probe Sample Analytical Data 

(Stoddard Solvent and Volatile Organic Compounds)

Searway Property
649 Pacific Avenue
 Alameda, California

TO-3

Stoddard 
Solvent 
(µg/m3)

Chloroform 
(µg/m3)

Carbon 
Tetra-

chloride 
(µg/m3)

PCE    
(µg/m3)

Trans-1,2-
Dichloro-
ethene 
(µg/m3)

cis-1,2-
Dichloro-
ethene 
(µg/m3)

TCE 
(µg/m3)

Acetone  
(µg/m3)

Freon 11  
(µg/m3)

Carbon Di-
sulfide    
(µg/m3)

Chloro-   
ethane    
(µg/m3)

Leak Test 
Compounds   
2-propanol 

(µg/m3)

VS-1 10/25/2006 4,100 2,500 42,000 6,700 < 87 < 87 < 120 <210 <120 <68 <58 <220

VS-1 DUP 10/25/2006 4,100 2,400 40,000 7,000 < 170 < 170 < 240 <420 <250 <140 <120 <430

VS-2 10/25/2006 1,600 740 8,400 5,800 < 17 < 17 < 23 <41 <24 <13 <11 <42

VS-3 10/25/2006 9,100 490 1,400 11,000 70 47 98 <56 <33 <18 <16 <58

VS-3 5/7/2007 -- 430 1,500 9,500 51 47 88 41 <24 <13 <11 <42

VS-3 6/4/2007 21,000 -- -- -- -- -- -- -- -- -- -- 36,000

VS-3 DUP 6/4/2007 21,000 -- -- -- -- -- -- -- -- -- -- 36,000

VS-4 5/7/2007 -- 93 15,000 1,600 <34 <34 <46 <82 <49 <27 <23 <85

VS-4 6/4/2007 980 -- -- -- -- -- -- -- -- -- -- <28

VS-5 5/7/2007 -- 1,600 5,300 1,700 <12 <12 <16 30 <17 <9.3 <7.9 <29

VS-5 6/4/2007 870 -- -- -- -- -- -- -- -- -- -- 160

VS-5 DUP 6/4/2007 -- -- -- -- -- -- -- -- -- -- -- 140

VS-6 5/7/2007 * 420 7,500 2,500 < 17 < 17 <23 <41 <24 <13 <11 <42

VS-6 6/4/2007 920 -- -- -- -- -- -- -- -- -- -- 42

VS-7 5/7/2007 -- 8.3 550 1,900 <4.4 <4.4 <5.9 16 20 6.8 <2.9 <11

VS-7 6/4/2007 8,800 -- -- -- -- -- -- -- -- -- -- 15,000

VS-8 5/7/2007 -- 44 94 1,500 <4.4 <4.4 <6.0 18 <6.3 <3.5 <3.0 <11

VS-8 6/4/2007 2,800 -- -- -- -- -- -- -- -- -- -- 4,600

VS-9a 5/7/2007 -- 590 <7.0 42 <4.4 <4.4 <6.0 160 <6.3 73 4.1 <11

VS-9a 6/4/2007 <310 -- -- -- -- -- -- -- -- -- -- 200

Sample ID Sample Date 

 Modified EPA Analytical Test Methods
TO-15

Sub-Slab Soil Vapor Probe Samples
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Table 1
Sub-Slab Vapor Probe Sample Analytical Data 

(Stoddard Solvent and Volatile Organic Compounds)

Searway Property
649 Pacific Avenue
 Alameda, California

TO-3

Stoddard 
Solvent 
(µg/m3)

Chloroform 
(µg/m3)

Carbon 
Tetra-

chloride 
(µg/m3)

PCE    
(µg/m3)

Trans-1,2-
Dichloro-
ethene 
(µg/m3)

cis-1,2-
Dichloro-
ethene 
(µg/m3)

TCE 
(µg/m3)

Acetone  
(µg/m3)

Freon 11  
(µg/m3)

Carbon Di-
sulfide    
(µg/m3)

Chloro-   
ethane    
(µg/m3)

Leak Test 
Compounds   
2-propanol 

(µg/m3)

Sample ID Sample Date 

 Modified EPA Analytical Test Methods
TO-15

Shroud Atmosphere Samples for Leak Test Compound Confirmation

VS-7QC 5/7/2007 -- -- -- -- -- -- -- -- -- -- -- 99,000

VS-7-QC 6/4/2007 -- -- -- -- -- -- -- -- -- -- -- 150,000

VS-8QC 5/7/2007 -- -- -- -- -- -- -- -- -- -- -- 530,000 E

26,000 1,500 190 1,400 41,000 20,000 4,100 1,800,000 NA NA 9,900 NA

VS-11b 10/17/2007 3,800 32 970 3,600 ND<7.2 ND<7.2 ND<9.8 39 ND<10 ND<5.7 ND<4.8 ND<18

VS-11 DUP 10/17/2007 3,700 -- -- -- -- -- -- -- -- -- -- --

VS-13c 10/18/2007 5,600 ND<5.6 ND<7.2 26 ND<4.5 ND<4.5 ND<6.2 47 55 ND<3.6 ND<3.0 ND<11

26,000 1,500 63 1,400 41,000 20,000 4,100 1,800,000 NA NA 58,000 NA

SFRWQCB ESLs (ug/m3) Residential Exposure (November 2007)

10,000 460 19 410 15,000 7,300 1,200 660,000 NA NA 21,000 NA

SFRWQCB ESLs (µg/m3)   Commercial/Industrial Property Use (February 2005)

Sub-Slab Vapor Probe Sample Analytical Data

SFRWQCB ESLs (µg/m3)   Commercial/Industrial Property Use (November 2007)
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Table 1
Sub-Slab Vapor Probe Sample Analytical Data 

(Stoddard Solvent and Volatile Organic Compounds)

Searway Property
649 Pacific Avenue
 Alameda, California

TO-3

Stoddard 
Solvent 
(µg/m3)

Chloroform 
(µg/m3)

Carbon 
Tetra-

chloride 
(µg/m3)

PCE    
(µg/m3)

Trans-1,2-
Dichloro-
ethene 
(µg/m3)

cis-1,2-
Dichloro-
ethene 
(µg/m3)

TCE 
(µg/m3)

Acetone  
(µg/m3)

Freon 11  
(µg/m3)

Carbon Di-
sulfide    
(µg/m3)

Chloro-   
ethane    
(µg/m3)

Leak Test 
Compounds   
2-propanol 

(µg/m3)

Sample ID Sample Date 

 Modified EPA Analytical Test Methods
TO-15

Notes:
DUP = Duplicate sample NA = not available or applicable
EPA = Environmental Protection Agency -- = not analyzed
PCE = Tetrachloroethene E = exceeds instrument calibration range
TCE = Trichloroethene a = 2-Butanone (Methyl Ethyl Ketone) at 12 µg/m3

µg/m3 =  micrograms per cubic meter b = Ethanol at 58 µg/m3

< = not detected at or above value shown c = 2-Butanone (Methyl Ethyl Ketone) at 6.4 µg/m3 and Tetra Hydrofuran at 4.1 ug/m3

SFRWQCB ESLs  =  San Francisco Regional Water Quality Control Board Environmental Screening Levels (ESLs), shallow gas screening levels for
evaluation of potential vapor intrusion concerns (Table E-2), Commercial/Industrial Land use, - February 2005
SFRWQCB ESLs  =  San Francisco Regional Water Quality Control Board Environmental Screening Levels (ESLs), shallow gas screening levels for
evaluation of potential vapor intrusion concerns (Table E), Commercial/Industrial Land use and Residnetial Exposure, - November 2007

BOLD = chemical exceeds its respective ESL 
The leak test compound, Isopropyl Alcohol (2-propanol), was not dected in any sub-slab probe sample analyzed
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Table 3
Sub-Slab Vapor Depressuraization Test DPT-2

Searway Property
649 Pacific Avenue
 Alameda, California

Extraction Well  DPT-2                                                    Observation Wells 

Extraction Point Operation Parameters VS-1 VS-2 VS-3 VS-4 VS-5 VS-6 VS-7 VS-8 VS-9 VS-10 VS-11 VS-12 VS-13 VS-14 VS-15 VS-16 VS-17 VS-18 VS-19 VS-20 VS-21 VS-22
Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2

Air-flow 51 ft 48 ft 58 ft 32 ft 3 ft 23 ft 64 ft 100 ft 69ft 54 ft 22 ft 33 ft 60 ft 104 ft 47 ft 32 ft 19 ft 10 ft 22 ft 31 ft 68 ft 57 ft
Flow Velocity thru 2" Volume of Air 

EvacuatedTime  Test Rate ID PVC PID Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum
 (24 hour) Level (scfm) (fpm) (cf) (ppm) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O)

9:33 Backround 0.0 0.0 0.00 -- +0.04 -0.02 -0.03 0.00 -0.01 -0.01 -0.01 -- 0.00 -0.04 0.00 -0.03 -- -0.02 -0.01 0.00 -0.04 +0.07 +0.03 0.00

10:00 Start 9.2 420 247 0.312 -0.02 -- -0.02 -0.02 -0.12 -0.03 -0.02 -0.02 0.00 -- 0.00 -0.03 0.00 -0.02 -- -0.03 -0.03 -0.06 -0.01 -0.02 -0.04 0.00

10:30 Step 1 9.4 430 275 0.083 -0.02 -- 0.00 -0.03 -0.14 -0.02 -0.02 -0.02 0.00 -- 0.00 -0.02 0.00 -0.03 -- -0.03 0.00 -0.06 -0.04 -0.02 -0.03 0.00

11:00 Step 1 9.4 430 281 0.002 -0.03 -- -0.02 -0.04 -0.28 -0.03 -0.03 -0.02 0.00 -- 0.00 -0.02 0.00 -0.03 -- -0.02 0.00 -0.13 -0.04 -0.02 -0.02 0.00

11:10 Step 2 15.3 700 94 0.014 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -0.15 -0.06 -0.03 -- -0.01

11:30 Step 2 15.3 700 305 NM -0.03 -- -0.03 -0.02 -0.33 -0.03 -0.03 -0.01 0.00 -- 0.00 -0.02 0.00 -0.03 -- -0.02 0.00 -0.16 -0.06 -0.03 -0.02 -0.01

12:00 Step 2 15.3 700 458 NM -0.03 -- -0.04 -0.02 -0.35 -0.03 -0.03 -0.03 0.00 -- 0.00 -0.02 0.00 -0.03 -0.03 -0.02 0.00 -0.16 -0.07 -0.03 -0.03 -0.01

12:30 Step 2 15.3 700 458 0.028 -0.04 -- -0.04 -0.04 -0.38 -0.05 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.03 -0.02 0.00 -0.16 -0.08 -0.03 -0.03 0.00

13:00 Step 2 15.3 700 458 0.005 -0.04 -- -0.04 -0.04 -0.40 -0.06 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.03 -0.02 -0.01 -0.17 -0.09 -0.03 -0.03 0.00

13:02 Step 3 19.6 900 31 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

13:05 MAX 19.6 900 59 <0.001 -0.03 -- -0.04 -0.04 -0.51 -0.06 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.03 -0.03 -0.02 -0.19 -0.08 -0.04 -0.03 0.00

13:30 MAX 19.6 900 491 <0.001 -0.04 -- -0.04 -0.05 -0.55 -0.08 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.04 -0.04 -0.03 -0.22 -0.10 -0.04 -0.03 0.00

14:00 Stop Test 589

Total air volume extracted 3,747

Notes:
   Dist. = Distance  in feet            ID = Internal diameter
   in. H2O = Vacuum pressure measured in inches of water           PVC = Poly Vinyl Chloride pipe
   ft = feet 0.0218  = cross-sectional area of 2-inch diameter PVC pipe in feet2

  scfm = standard cubic feet per minute
  fpm = feet per minute
( -- )  or  NM = not measured
  H20 = water
  ppm = parts per million
  pid = photoionization detector
  cf = cubic feet
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Table 3
Sub-Slab Vapor Depressuraization Test DPT-2

Searway Property
649 Pacific Avenue
 Alameda, California

Extraction Well  DPT-2                                                    Observation Wells 

Extraction Point Operation Parameters VS-1 VS-2 VS-3 VS-4 VS-5 VS-6 VS-7 VS-8 VS-9 VS-10 VS-11 VS-12 VS-13 VS-14 VS-15 VS-16 VS-17 VS-18 VS-19 VS-20 VS-21 VS-22
Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2 Dist to DPT-2

Air-flow 51 ft 48 ft 58 ft 32 ft 3 ft 23 ft 64 ft 100 ft 69ft 54 ft 22 ft 33 ft 60 ft 104 ft 47 ft 32 ft 19 ft 10 ft 22 ft 31 ft 68 ft 57 ft
Flow Velocity thru 2" Volume of Air 

EvacuatedTime  Test Rate ID PVC PID Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum
 (24 hour) Level (scfm) (fpm) (cf) (ppm) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O) (in. H2O)

9:33 Backround 0.0 0.0 0.00 -- +0.04 -0.02 -0.03 0.00 -0.01 -0.01 -0.01 -- 0.00 -0.04 0.00 -0.03 -- -0.02 -0.01 0.00 -0.04 +0.07 +0.03 0.00

10:00 Start 9.2 420 247 0.312 -0.02 -- -0.02 -0.02 -0.12 -0.03 -0.02 -0.02 0.00 -- 0.00 -0.03 0.00 -0.02 -- -0.03 -0.03 -0.06 -0.01 -0.02 -0.04 0.00

10:30 Step 1 9.4 430 275 0.083 -0.02 -- 0.00 -0.03 -0.14 -0.02 -0.02 -0.02 0.00 -- 0.00 -0.02 0.00 -0.03 -- -0.03 0.00 -0.06 -0.04 -0.02 -0.03 0.00

11:00 Step 1 9.4 430 281 0.002 -0.03 -- -0.02 -0.04 -0.28 -0.03 -0.03 -0.02 0.00 -- 0.00 -0.02 0.00 -0.03 -- -0.02 0.00 -0.13 -0.04 -0.02 -0.02 0.00

11:10 Step 2 15.3 700 94 0.014 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -0.15 -0.06 -0.03 -- -0.01

11:30 Step 2 15.3 700 305 NM -0.03 -- -0.03 -0.02 -0.33 -0.03 -0.03 -0.01 0.00 -- 0.00 -0.02 0.00 -0.03 -- -0.02 0.00 -0.16 -0.06 -0.03 -0.02 -0.01

12:00 Step 2 15.3 700 458 NM -0.03 -- -0.04 -0.02 -0.35 -0.03 -0.03 -0.03 0.00 -- 0.00 -0.02 0.00 -0.03 -0.03 -0.02 0.00 -0.16 -0.07 -0.03 -0.03 -0.01

12:30 Step 2 15.3 700 458 0.028 -0.04 -- -0.04 -0.04 -0.38 -0.05 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.03 -0.02 0.00 -0.16 -0.08 -0.03 -0.03 0.00

13:00 Step 2 15.3 700 458 0.005 -0.04 -- -0.04 -0.04 -0.40 -0.06 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.03 -0.02 -0.01 -0.17 -0.09 -0.03 -0.03 0.00

13:02 Step 3 19.6 900 31 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

13:05 MAX 19.6 900 59 <0.001 -0.03 -- -0.04 -0.04 -0.51 -0.06 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.03 -0.03 -0.02 -0.19 -0.08 -0.04 -0.03 0.00

13:30 MAX 19.6 900 491 <0.001 -0.04 -- -0.04 -0.05 -0.55 -0.08 -0.03 -0.03 0.00 -- 0.00 -0.03 0.00 -0.03 -0.04 -0.04 -0.03 -0.22 -0.10 -0.04 -0.03 0.00

14:00 Stop Test 589

Total air volume extracted 3,747

Notes:
   Dist. = Distance  in feet            ID = Internal diameter
   in. H2O = Vacuum pressure measured in inches of water           PVC = Poly Vinyl Chloride pipe
   ft = feet 0.0218  = cross-sectional area of 2-inch diameter PVC pipe in feet2

  scfm = standard cubic feet per minute
  fpm = feet per minute
( -- )  or  NM = not measured
  H20 = water
  ppm = parts per million
  pid = photoionization detector
  cf = cubic feet
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Table 4
Sub-Slab Vapor Depressurization Test 

Radius of Influence Determination

Searway Property
649 Pacific Avenue
 Alameda, California

Sub Slab Test DPT-1 Sub Slab Test DPT-2

Obs Point Distance
Start 

Pressure
End 

Pressure
Pressure 

Difference Obs Point Dist
Start 

Pressure
End 

Pressure
Pressure 

Difference
(feet) (in. H2O) (in. H2O) (in. H2O) (feet) (in. H2O) (in. H2O) (in. H2O)

VS-3 6 -0.03 -0.17 -0.14 VS-5 3 -0.03 -0.55 -0.52

VS-1 8 -0.04 -0.11 -0.07 VS-18 10 0.00 -0.22 -0.22

VS-4 38 0.00 -0.05 -0.05 VS-20 31 0.07 -0.04 -0.11

VS-20 20 -0.03 -0.07 -0.04 VS-3 58 0.04 -0.04 -0.08

VS-19 29 -0.02 -0.06 -0.04 VS-6 23 0.00 -0.08 -0.08

VS-21 18 -0.03 -0.06 -0.03 VS-19 22 -0.04 -0.10 -0.06

VS-6 36 -0.03 -0.05 -0.02 VS-21 68 0.03 -0.03 -0.06

VS-7 35 -0.02 -0.04 -0.02 VS-1 51 0.00 -0.04 -0.04

VS-18 41 -0.03 -0.04 -0.01 VS-15 47 0.00 -0.04 -0.04

VS-11 73 0.00 -0.01 -0.01 VS-4 32 -0.02 -0.05 -0.03

VS-8 51 -0.02 -0.03 -0.01 VS-16 32 -0.02 -0.04 -0.02

VS-16 46 -0.02 -0.03 -0.01 VS-7 64 -0.01 -0.03 -0.02

VS-17 56 -0.02 -0.03 -0.01 VS-8 100 -0.01 -0.03 -0.02

VS-5 53 -0.03 -0.03 0.00 VS-17 19 -0.01 -0.03 -0.02

VS-9 24 0.00 0.00 0.00 VS-11 22 0.00 0.00 0.00

VS-12 68 -0.03 -0.03 0.00 VS-13 60 0.00 0.00 0.00

VS-13 66 0.00 0.00 0.00 VS-14 104 -0.03 -0.03 0.00

VS-14 85 -0.03 -0.03 0.00 VS-22 57 0.00 0.00 0.00

VS-15 70 -0.03 -0.03 0.00 VS-9 69 -0.01 0.00 0.01

VS-22 21 0.00 0.00 0.00 VS-12 33 -0.04 -0.03 0.01
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Table 5
Sub-Slab Vacuum Test Analytical Data  

(Stoddard Solvent and Volatile Organic Compounds)

Searway Property
649 Pacific Avenue
 Alameda, California

Sample ID Sample Date 

 Modified EPA Analytical Test Methods
TO-3 TO-15

Stoddard 
Solvent 
(µg/m3)

Chloroform 
(µg/m3)

Carbon 
Tetra-

chloride 
(µg/m3)

PCE    
(µg/m3)

1,2,4-Tri-
methyl

benzene
(µg/m3)

Iso-
propanol
(µg/m3)

Total 
Xylenes
(µg/m3)

Acetone  
(µg/m3)

Styrene
(µg/m3)

Carbon Di
sulfide    
(µg/m3)

-
Toluene
(µg/m3)

Ethyl 
acetate
(µg/m3)

Other
compounds

(µg/m3)

DPT-1-STEP1 10/31/2007 ND<1,600a 23 120 120 13 53 34.8 52 6.6 12 65 22 b,c

DPT-1-STEP3 10/31/2007 ND<1,600 17 100 95 7.9 40 46.7 42 6.1 8.5 43 13 b

DPT-2-STEP1 10/31/2007 2,200 300 1,800 450 10 75 50 83 6.8 8.8 64 ND<3.6 c

DPT-2-STEP3 10/31/2007 3,000 270 1,700 610 10 230 43.9 67 5.9 11 70 ND<3.6 d

SFRWQCB ESLs (µg/m3)   Commercial/Industrial Property Use

72,000 1,500 63 1,400 NA NA NA 1,800,000 53,000 NA 180,000 NA

SFRWQCB ESLs (ug/m3) Residential Exposure

26,000 460 19 410 NA NA NA 660,000 19,000 NA 63,000 NA

Notes:

DUP = Duplicate sample NA = not available or applicable

EPA = Environmental Protection Agency -- = not analyzed

PCE = Tetrachloroethene

µg/m3 =  micrograms per cubic meter

ND< = not detected at or above value shown

SFRWQCB ESLs  =  San Francisco Regional Water Quality Control Board Environmental Screening Levels (ESLs), shallow gas screening levels for

evaluation of potential vapor intrusion concerns (Table E-2), Commercial/Industrial Land use, - February 2005

BOLD = chemical exceeds its respective ESL 

a = Hydrocarbons present in the gasoline range quantified as Stoddard Solvent. Chromatogram does not resemble that of Stoddard Solvent pattern.

b = 2-Butanone (MEK), (15 µg/m3 in DPT-1-STEP1) and (12 µg/m3 in DPT-1-STEP3) 

c = 4-Ethyl Toluene (10µg/m3 in DPT-1-STEP1) and (9.8 µg/m3 in DPT-2-STEP1)
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Table 5
Sub-Slab Vacuum Test Analytical Data  

(Stoddard Solvent and Volatile Organic Compounds)

Searway Property
649 Pacific Avenue
 Alameda, California

d = Benzene (4.8 µg/m3 in DPT-2-STEP3)
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Table 6
Sub-Slab Depressurization Test - Mass Removal Estimate  

Searway Property
649 Pacific Avenue
 Alameda, California

Influent Pounds of BAAQMD Pounds of Total BAAQMD 
Extracted Air Total VOCs (1-hr max) Acute Operation VOCs Pounds of Chronic Trigger

Compound Flow Rate Volume VOCs Extracted Trigger Level Hour Extracted VOCs Extracted Level
(cfm) (m3/hr) μg/m3 (lbm/hour) (lbm/hour) (hr) (lbm/day) (lbm/yr) (lbm/yr)

At maximum  rated volumeteric flow rate for Shop-Vac air-flow 
Stoddard 180 306 3,000 2.02E-03  -- 24.0 4.86E-02 17.73  -- 
CT 180 306 1,800 1.21E-03 4.20E+00 24.0 2.91E-02 10.64 4.3
Chloroform 180 306 300 2.02E-04 3.30E-01 24.0 4.86E-03 1.77 34.0
TCE 180 306 0 6.61E-08  -- 24.0 1.59E-06 0.00 91.0
PCE 180 306 650 4.38E-04 4.40E+01 24.0 1.05E-02 3.84 30.0
Total Mass 3.88E-03 0.093 33.98
At maximum allowable volumeteric flow rate per BAAQMD Trigger Levels
Stoddard 72 122 3,000 8.10E-04  -- 24.0 1.94E-02 7.09  -- 
CT 72 122 1,800 4.86E-04 4.20E+00 24.0 1.17E-02 4.25 4.3
Chloroform 72 122 300 8.10E-05 3.30E-01 24.0 1.94E-03 0.71 34.0
TCE 72 122 0 2.64E-08  -- 24.0 6.35E-07 0.00 91.0
PCE 72 122 650 1.75E-04 4.40E+01 24.0 4.21E-03 1.54 30.0
Total Mass 1.55E-03 0.037 13.59
At maximum observed diagnostic test volumeteric flow rate 
Stoddard 24 41 3,000 2.70E-04  -- 24.0 6.48E-03 2.36  -- 
CT 24 41 1,800 1.62E-04 4.20E+00 24.0 3.89E-03 1.42 4.3
Chloroform 24 41 300 2.70E-05 3.30E-01 24.0 6.48E-04 0.24 34.0
TCE 24 41 0 8.81E-09  -- 24.0 2.12E-07 0.00 91.0
PCE 24 41 650 5.85E-05 4.40E+01 24.0 1.40E-03 0.51 30.0
Total Mass 5.17E-04 0.012 4.53

Notes:
CT          = Carbon Tetrachloride  -- = BAAQMD Trigger Level Not Established (per table 2-5-1) 
PCE        = Tetrachloroethane BAAQMD = Bay Area Air Quality Management District
TCE        = Trichloroethene
vocs       = volatile organic compounds Conversion factors
cfm          = cubic feet per minute 1 ft3 = 0.02832 m3

lbm/day = pound mass per day 1 cfm = 1.699 (1.700) m3/hr
lbm/yr    = pound mass per year 1 pound (lbm) = 453.6 grams
lbm/hour= pound mass per hour
hr            = hour
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ATTACHMENT B 
SUB-SLAB VAPOR PROBE SAMPLING PROTOCOL 

Sub-Slab Vapor Sampling 

All sub-slab soil gas probes were installed to float in the concrete slab.  The installation 
procedure was consistent with that described by USEPA1.  Sampling and analysis procedure 
generally followed the guidelines contained in San Mateo County’s “Using a Geoprobe to 
Collect Subsurface Vapor Samples for Human Health Risk Evaluation” (GPP Guidelines, Draft 
GPP Staff Guidance updated 3/9/06)2, San Mateo County’s Draft “Subsurface Vapor Sampling 
for Human Health Risk Evaluation” (Revised 11/14/06) and the California Department of Toxic 
Substances Control (DTSC) Advisory for Active Soil Gas Investigations dated 
January 28, 20033.  

The probe installation and sub-slab vapor sample collection procedures are summarized below:  

Previous investigation indicated that the concrete slab is 4 to 5 inches thick.  Therefore, to install 
a sub-slab probe, a one-inch diameter hole in the concrete slab was drilled to a depth of 
approximately 2 to 3 inches using a rotary drill.  Prior to penetrating the concrete slab, the drill 
hole was vacuumed out to remove cuttings.  The drill bit was then changed to 5/16-inch, and the 
hole was advanced approximately an additional 2 to 3 inches through the slab and into the 
underlying sub-slab material.  The sub-slab soil gas probe was assembled using a 2-inch long by 
¼-inch inner-diameter (ID) stainless steel or copper tube attached to a stainless steel threaded 
fitting and Swagelok cap or plug.  This assembly was placed into the drilled hole, and grouted 
into place using non-shrink, quick-setting cement.  The cement installation was recessed so that 
the plug was accessible.  The top of the plug was set flush with the top of the concrete slab.   
                                                 
1 United States Environmental Protection Agency (2006), Assessment of Vapor Intrusion in Homes Near the Raymark Superfund 
Site Using Basement and Sub-Slab Air Samples, and 
United States Environmental Protection Agency, Draft Standard Operating Procedure for Installation of Sub-Slab Vapor Probes 
and Sampling Using EPA Method TO-15 to Support Vapor Intrusion Investigations. 
2 San Mateo County (2006), Using a Geoprobe to Collect Subsurface Vapor Samples for Human Health Risk Evaluation (GPP 

Guidelines). 
3 California Environmental Protection Agency, Department of Toxic Substances Control (2003), Advisory – Active Soil Gas 

Investigations. 

 



 

The slab venting probes were allowed to equilibrate for a minimum of one week prior to sample 
collection. 

Mobilization for sub-slab sampling was not conducted if measurable precipitation or site 
irrigation near the sampling locations occurred in the previous 5 days.   

Sampling Set-up:  Prior to sampling, the plug on the sub-slab vapor probe was removed and 
quickly replaced with a closed Swagelok valve.  A tee fitting was connected to two one-liter 
Summa canisters with a pressure gauge installed on top of each of these fittings.  Trinity used 
one-liter purge and sample canisters for this application, in order to collect a sub-slab sample 
that was most representative of the local area penetrated.   

The two Summa canisters were connected by less then 1 foot of copper tubing and a third tee 
fitting.  The vacuum reading on each canister was confirmed and recorded before proceeding.  
The initial vacuum reading was between 26 to 35 inches mercury (Hg).  On the downhole side of 
the third tee fitting, a 100 to 200 milliliter per minute (ml/min) flow regulator followed by a 
laboratory supplied particulate filter was installed.  On the downhole side of the particulate filter, 
a vapor-tight valve was installed to connect the sampling equipment with the sub-slab probe 
tube.   

Vacuum Leak Testing:  A vacuum test was conducted on the connections between the Summa 
canisters and the valve on the downhole side of the regulator for 10 minutes by opening and 
closing the purge canister valve to place a test vacuum on the assembly.   

Purging:  If the vacuum test was successful, purging followed.  The purge canister valve and the 
valve on the downhole side of the particulate filter was opened and the time was recorded.  The 
purge canister valve was closed after three volumes of air were purged from the sample 
apparatus and drilled probe hole.  The purge volume was calculated based on the internal volume 
of the drilled hole, tubing and probe apparatus.  The amount of air purged was measured based 
on the time that the flow-control orifice was opened, with a flow rate of 100-ml/minute, and 
based on a discernable vacuum drop on the purge canister pressure gauge.  The time at which 
purging was terminated was recorded on field data sheets included in this Attachment. 

Soil Gas Sampling:  After a successful vacuum test, purging began.  The purge canister valve 
and the valve on the downhole side of the particulate filter were opened and the time was 
recorded on field data sheets.  The purge canister valve was closed after three volumes of air 
were purged from the sample apparatus and vapor probe.  The purge volume was calculated 
based on the volume of the probe tip and the internal volume of the tubing.  The amount of air 
purged was determined by the incremental drop in vacuum readings on the purge Summa 
canister.  The time at which purging terminated was recorded. 

Following purging, the sample Summa canister valve was opened to begin sample collection.  
The time at which sample collection began was recorded.  Once the sample Summa canister 
pressure gauge indicated approximately 5 inches of mercury, the sample canister valve was 
closed and the time recorded.  The tee fitting on the sample canister was replaced with a 

 



 

 

laboratory supplied brass plug.  The sample canister was labeled and chain-of-custody 
maintained by recording: sample name, sample date, sample time, final vacuum, canister and 
flow controller serial numbers, initials of sample collector, and the compounds to be analyzed by 
the certified laboratory.  The sample canisters were stored in a container that blocks sunlight to 
the opaque canisters.  None of the Summa canisters were subject to changes in pressure and 
temperature.  The sample canisters were delivered to the analytical laboratory via ground 
transportation under chain-of-custody documentation.   

The flow-control orifice was maintained at 100 to 200 ml/min, and was kept open until the 
sample Summa canister pressure gauge indicated approximately 5 inches Hg.  Once 5 inches of 
Hg was achieved, the sample canister valve was closed and the time recorded.  The tee fitting on 
the sample canister was replaced with a laboratory supplied brass plug.   

During sampling, a leak testing procedure was performed by placing a shroud over the sampling 
assembly, and maintaining an isopropyl alcohol-enriched atmosphere under the shroud.  The 
shroud was emplaced after purging the vapor probe, but before the sub-slab vapor sample was 
collected.  Isopropyl alcohol-saturated wipes were placed under the shroud.  A photoionization 
detector (PID) was used to monitor the atmosphere beneath the shroud during sampling.  Shroud 
PID field readings for isopropyl alcohol for each probe location are noted on the field data sheets 
presented in this Attachment.   



 

 

 

 

 

 

 

ATTACHMENT C 
 

CERTIFIED ANALYTICAL REPORTS AND 
CHAIN-OF-CUSTODY DOUCMENTATION
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