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May 14, 2007  
Report 0304.R6 
RGA Job # CLR12293 
 
Mr. Joel Pitney 
California Linen Rental Company 
989 41st Street 
Oakland, CA 94608 
 
SUBJECT:   SOIL VAPOR REMEDIATION REPORT 

Fuel Leak Case RO0000337 
      California Linen Rental Company 

989 41st Street 

Oakland, CA 

 
Dear Mr. Pitney:  

 
RGA Environmental, Inc. (RGA) is pleased to present this report documenting the ongoing soil 
vapor remediation at the subject site.  Soil vapor remediation activities have been ongoing since 
October 12, 2006.  This work was approved by Barney Chan of the Alameda County 
Department of Environmental Health (ACDEH) in a letter dated July 13, 2006.  Figures 
showing the Radius of Influence (Figures 1 through 4), Hydrocarbon Extraction by 
Concentration (Figures 5 through 8), and Hydrocarbon Removed (in pounds - Figure 9) are 
included with this report. 

 
BACKGROUND 
 
The site is currently used as a linen cleaning facility.  Review of available documents for the 
site show that on February 6 through 8, 1989 three Underground Storage Tanks (USTs) were 
removed from the site by Miller Environmental Company (MEC).  The tanks consisted of one 
10,000 gallon tank containing gasoline, one 550 gallon tank containing gasoline, and one 2,500 
gallon capacity tank containing #5 fuel oil. Each tank was in a separate pit.  Petroleum 
hydrocarbons were detected in each of the pits at the time of tank removal.  Figure 2 shows the 
tank locations at the site.  A UST Unauthorized Release Site Report was completed by Mr. Gil 
Wistar of the ACDEH dated February 9, 1989.  In a letter dated February 23, 1989 the ACDEH 
requested a preliminary assessment of the site.  In a letter dated July 7, 1989 the ACDEH 
approved a revised work plan for subsurface investigation at the site that included installation 
of three groundwater monitoring wells. 
 
Three monitoring wells, designated as MW1, MW2, and MW3 were installed at the site by 
MEC on September 25, 1989.  One well was installed adjacent to each of the tank pits.  Soil 
samples were collected for laboratory analysis from the boreholes for the monitoring wells at  
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depths of 4 and 8 feet below the ground surface. The samples were analyzed for Total 
Petroleum Hydrocarbons as Gasoline (TPH-G), Total Petroleum Hydrocarbons as Diesel (TPH-
D), Total Petroleum Hydrocarbons as Motor Oil (TPH-MO) and for benzene, toluene, 
ethylbenzene, and xylenes (BTEX).  All target analytes were detected in the soil sample from 
the borehole for MW1 at a depth of 4 feet below the ground surface.  None of the analytes were 
detected in the other soil samples from the monitoring well boreholes, except for 190 mg/kg oil 
in the sample from MW2 collected at a depth of 4 feet.   
 
Two subsurface investigations have been completed in the vicinity of the site, with 
groundwater monitoring wells located approximately 250 feet to the west and slightly north of 
the subject site.  The investigations are for the Kozel property (located to the north of 41st 
Street) and the Dunne Paints property (located to the south of 41st Street). 
 
A 300 gallon capacity UST believed to have contained diesel fuel was removed from the subject 
site on December 12, 2006 by RGA Environmental, Inc.  More detailed background information 
can be found in our upcoming Subsurface Investigation and Well Installation Report (0304.R5). 
 
FIELD ACTIVITIES 
 
From October 12 through the date of this report, Cal Clean, Inc. has been performing a dual 
phase extraction (DPE) event on several onsite wells using a low-noise , truck-mounted 450-
CFM high-vacuum liquid ring blower, along with a Bay Area Air Quality Management District 
(BAAQMD) various-locations-permitted propane-fired thermal oxidizer (Plant No. 12568).  The 
total system has operated in general at flow rates of 200 to 250 standard cubic feet per minute 
(scfm) with vacuums of 13 to 15 inches of mercury (in Hg).  Individual well flow rates range 
from approximately 25 to 75 scfm.  Operating principles and procedures are described below. 
 
Using DPE, a vacuum is applied to a well, and extracted hydrocarbon vapors are treated with a 
burner (thermal oxidizer) prior to exit to the atmosphere.  The hydrocarbon vapor concentration is 
monitored with a Horiba detector at the inlet to the thermal oxidizer prior to the hydrocarbon 
vapors being burned.  Vapor samples are periodically collected at the burner inlet into Tedlar bags 
and analyzed at a laboratory for comparison with the Horiba detector results.   
 
The large peak at initial startup (Figure 5) shows that variable total hydrocarbon concentrations 
were encountered during the initial evaluation of individual wells.  The decline of the peak 
coincides with manifolding of the wells for extraction from multiple locations.  The hydrocarbon 
concentration data have been compiled in High Vacuum Dual Phase Extraction and Treatment 
Event Reports issued monthly between December 2006 and April 2007, with weekly updates.   
The monthly Event Reports are presented in Appendix A.  The Horiba Values Data is discussed 
below. 
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VACUUM EXTRACTION RADIUS OF INFLUENCE EVALUATION 
 
Following initial evaluation of individual wells for vacuum and initial vapor hydrocarbon 
concentrations, multiple wells were manifolded together and vacuum was simultaneously applied 
to the different wells.  The resulting vacuum that would occur in one well when vacuum was 
applied to other well(s) (Figures 1-4), along with distance in feet between the individual wells 
(Table 1) was used to determine the radius of influence.  The resulting vacuums, shown in Figures 
1-4, indicate a good subsurface connection between the various extraction points and the 
surrounding materials, and a very good radius of influence.  
 
LABORATORY ANALYSIS 
 
The air samples collected from each extraction well and combined influent samples were 
analyzed for Total Petroleum Hydrocarbons as Gasoline using EPA Method 8015B; and for 
MTBE, benzene, toluene, ethylbenzene, and xylenes (MBTEX) by EPA Method 8021B. 
 
The laboratory analytical results of the combined effluent air samples collected in Tedlar bags 
show that TPH-G was detected at concentrations ranging from 106 to 6,580 Vppm (Parts per 
million by Volume).  Methyl Tertiary Butyl Ether, Benzene, and Ethylbenzene were detected at 
concentrations ranging from < 0.10 to 168, 0.10 to 63, and 0.46 to 75 Vppm, respectively.  
Toluene and total Xylenes were detected at concentrations of 0.58 to 139 and 0.50 to 278 
Vppm, respectively.  Laboratory results for the Tedlar bag air samples are summarized in Table 
2, and the combined air-sample results are plotted graphically in Figure 5.   
 
HORIBA VALUES AND HYDROCARBON REMOVAL 
 
Review of the Horiba Hydrocarbon Concentrations data shows that vapor concentrations declined 
from an average of approximately 2,500 Vppm (Parts per million by Volume), in the first three 
weeks (October 12 through November 1, 2006) of remediation, to an average of approximately 
1,700 Vppm in the second three weeks (November 2 - 22, 2006) of remediation.  The data also 
supports a continuing decline in vapor concentration through the next three weeks (November 23 
through December 13, 2006) to an average of approximately 1,500 Vppm. The vapor 
concentration continued to decline to a weekly average of approximately 218 Vppm for the week 
of March 12 through March 19, 2007.  The DPE system was turned off from March 20 through 
April 1, 2007 to allow rebound of vapor and to set up the system on the newly installed extraction 
wells E-4, E-8, and E-9; it has continued in operation from April 2, 2007 to the present.  A 
comparison of the Tedlar bag laboratory data and Horiba values shows a good correlation (Figure 
5).  Figures 6 and 7 show the times when vapor extraction was performed at each of the wells.  
Figure 8 shows total inlet concentrations over time for the entire period between October 12, 2006 
and May 14, 2007.  Figure 9 shows that in excess of 13,000 pounds of hydrocarbons had been 
removed as of May 14, 2007.  
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DISCUSSION AND RECOMMENDATIONS 
 
Based on the results of  the analysis of the Tedlar bag samples in conjunction with the data from 
the Horiba detector, RGA recommends that interim remediation by vapor extraction continue to be 
performed at the site and the results evaluated.   
 
DISTRIBUTION 
 
A copy of this report will be uploaded to the ACDEH website, in accordance with ACDEH 
requirements.  In addition, a copy of this report will be uploaded to the GeoTracker database.  In 
addition, a copy of this report should be sent to Mr. LeRoy Griffin at the City of Oakland Fire 
Department. 
 
LIMITATIONS 
 
This report was prepared solely for the use of California Linen Rental Company.  The content 
and conclusions provided by RGA in this assessment are based on information collected during 
our investigation, which may include, but not be limited to, visual site inspections; interviews 
with the site owner, regulatory agencies and other pertinent individuals; review of available 
public documents; subsurface exploration and our professional judgment based on said 
information at the time of preparation of this document.   
 
This report is issued with the understanding that it is the responsibility of the owner, or his 
representative, to ensure that the information contained herein is brought to the attention of the 
appropriate regulatory agencies, where required by law.  Additionally, it is the sole responsibility 
of the owner to properly dispose of any hazardous materials or hazardous wastes left onsite, in 
accordance with existing laws and regulations. 
 
This report has been prepared in accordance with generally accepted practices using standards of 
care and diligence normally practiced by recognized consulting firms performing services of a 
similar nature.  RGA is not responsible for the accuracy or completeness of information provided 
by other individuals or entities which is used in this report.  This report presents our professional 
judgment based upon data and findings identified in this report and interpretation of such data 
based upon our experience and background, and no warranty, either express or implied, is made.  
The conclusions presented are based upon the current regulatory climate and may require revision 
if future regulatory changes occur. 
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TABLE 1 
SUMMARY OF DISTANCE BETWEEN WELLS FOR RADIUS OF INFLUENCE 

DETERMINATION 
 

 
 
Distance in feet Distance Measured   
 19 From MW1 to E6 
 40 From MW1 to E1 
 10 From MW1 to E2 
 65 From E3 to E1 
 34 From E3 to E2 
 24 From E3 to MW1 
 51 From E6 to E1 
 27 From E6 to E2 
 57 From E7 to E1 
 37 From E7 to E2 
 46 From E7 to E3 
 47 From E7 to E6 
 39 From E7 to MW1 
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        TABLE 2 
SUMMARY OF AIR SAMPLE RESULTS FROM INDIVIDUAL WELLS 

(Samples Collected by Cal Clean, Inc. from October 12 to November 17, 2006) 
 

 
Notes: 
TPH-G = Total Petroleum Hydrocarbons as Gasoline. 
TPH-D = Total Petroleum Hydrocarbons as Diesel. 
TPH-MO = Total Petroleum Hydrocarbons as Motor Oil. 
MTBE = Methyl Tertiary Butyl Ether 
ND<X = Not Detected at a concentration above the laboratory reporting limit X. 
Vppb = Parts per billion by volume. 
Results are in parts per million by volume (Vppm), unless otherwise indicated 

 
 

Lab Request No. Sample No. Date TPH-G Benzene Toluene Ethylbenzene 
Total 

Xylenes MTBE 

178316 MW-1 10/12/06 8,800 68 228 73 255 101 

179355 MW-1 11/01/06 1,260 3.2 7.2 11 44 13 

179710 MW-1 11/11/06 1,060 6.7 6.8 5.1 24 24 

181416 MW-1 12/11/06 182 0.50 1.4 0.65 4.5 2.4 

184548 MW-1 2/08/07 305 3.8 11 0.90 13 64 

186545 MW-1 3/12/07 478 3.2 32 9.2 29 0.22 

187736 MW-1 4/2/07 350 3.6 18 6.9 19 4.0 

178316 E-1 10/13/06 2,650 18 87 62 276 ND<5.0 

179355 E-1 11/01/06 1,750 3.6 1.3 19 70 12 

179710 E-1 11/11/06 1,490 9.7 8.9 6.0 24 29 

181416 E-1 12/11/06 203 0.45 1.4 0.78 4.9 1.9 
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TABLE 2 (Continued) 
SUMMARY OF AIR SAMPLE RESULTS FROM INDIVIDUAL WELLS 

(Samples Collected by Cal Clean, Inc. from October 12 to November 17, 2006)  

 
Notes: 
TPH-G = Total Petroleum Hydrocarbons as Gasoline. 
TPH-D = Total Petroleum Hydrocarbons as Diesel. 
TPH-MO = Total Petroleum Hydrocarbons as Motor Oil. 
MTBE = Methyl Tertiary Butyl Ether 
ND<X = Not Detected at a concentration above the laboratory reporting limit X. 
Vppb = Parts per billion by volume. 
Results are in parts per million by volume (Vppm), unless otherwise indicated. 

Lab Order No. Sample No. Date TPH-G Benzene Toluene Ethylbenzene 
Total 

Xylenes MTBE 

182873 E-1 1/09/07 409 1.7 8.9 1.6 6.6 1.9 

184548 E-1 2/08/07 562 3.4 10 0.5 10 86 

186545 E-1 3/12/07 265 1.4 27 5.0 27 ND< 0.5 

187736 E-1 4/2/07 362 3.8 19 7.0 18 4.4 

179355 E-2 11/01/06 860 0.39 2.2 11 38 1.6 

179710 E-2 11/11/06 458 0.70 2.2 3.3 18 1.8 

181416 E-2 12/11/06 213 0.5 1.7 1.1 6.4 4.9 

182873 E-2 1/09/07 86 ND<0.01 0.29 0.31 2.0 ND<0.10 

184548 E-2 2/08/07 15 ND<0.01 0.12 0.08 0.27 0.11 

186545 E-2 3/12/07 11 0.29 0.67 0.22 1.2 0.34 

187736 E-2 4/2/07 225 1.7 8.9 4.3 11 2.4 

178316 E-3 10/13/06 2,370 23 53 20 69 20 

179355 E-3 11/01/06 1,040 2.6 5.4 9.2 42 10 

179710 E-3 11/11/06 570 0.67 2.0 3.8 21 1.6 
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TABLE 2 (Continued) 

SUMMARY OF AIR SAMPLE RESULTS FROM INDIVIDUAL WELLS 
(Samples Collected by Cal Clean, Inc. from October 12 to November 17, 2006)  

           

 
 
 
 

Notes: 
TPH-G = Total Petroleum Hydrocarbons as Gasoline. 
TPH-D = Total Petroleum Hydrocarbons as Diesel. 
TPH-MO = Total Petroleum Hydrocarbons as Motor Oil. 
MTBE = Methyl Tertiary Butyl Ether 
ND<X = Not Detected at a concentration above the laboratory reporting limit X. 
Vppb = Parts per billion by volume. 
Results are in parts per million by volume (Vppm), unless otherwise indicated. 

 
 

Lab Order No. Sample No. Date TPH-G Benzene Toluene Ethylbenzene 
Total 

Xylenes MTBE 

181416 E-3 12/11/06 180 0.35 1.4 1.1 6.7 3.0 

182873 E-3 1/09/07 323 1.4 6.7 1.3 5.4 3.5 

184548 E-3 2/08/07 352 4.4 13 0.95 14 68 

186545 E-3 3/12/07 7.3 0.26 1.1 0.17 0.87 0.08 

187736 E-3 4/2/07 17 ND< 0.01 0.09 0.07 0.16 ND< 0.10 

178316 E-6 10/13/06 3,700 20 115 78 330 3.0 

179355 E-6 11/01/06 962 2.4 5.3 11 40 9.5 

179710 E-6 11/11/06 619 0.67 2.1 4.1 22 2.5 
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TABLE 2 (Continued) 
SUMMARY OF COMBINED AIR SAMPLE RESULTS 

(Samples Collected by Cal Clean, Inc. from October 12 to November 17, 2006)  

 
Notes: 
TPH-G = Total Petroleum Hydrocarbons as Gasoline. 
TPH-D = Total Petroleum Hydrocarbons as Diesel. 
TPH-MO = Total Petroleum Hydrocarbons as Motor Oil. 
MTBE = Methyl Tertiary Butyl Ether 
ND = Not Detected. 
Results are in parts per million by volume (Vppm), unless otherwise indicated. 
 
 
 

 
 

 
 
 
 

Lab Order No. Sample No. Date TPH-G Benzene Toluene Ethylbenzene 
Total 

Xylenes MTBE 

181416 E-6 12/11/06 123 ND< 0.025 0.74 0.94 5.4 ND< 0.25 

182873 E-6 1/09/07 309 1.2 7.2 1.3 5.0 2.2 

184548 E-6 2/08/07 23 ND<0.01 0.15 0.14 0.34 ND<0.10 

186545 E-6 3/12/07 464 3.1 33 8.8 36 ND< 0.25 

187736 E-6 4/2/07 307 2.9 16 5.8 15 3.8 

178316 E-7 10/13/06 344 0.44 3.0 1.2 3.6 2.4 

182873 I-1 1/09/07 95 0.15 0.40 0.2 0.72 0.20 
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TABLE 2 (Continued) 
SUMMARY OF COMBINED AIR SAMPLE RESULTS 

(Samples Collected by Cal Clean, Inc. from October 12 to November 17, 2006)  

 
Notes: 
TPH-G = Total Petroleum Hydrocarbons as Gasoline. 
TPH-D = Total Petroleum Hydrocarbons as Diesel. 
TPH-MO = Total Petroleum Hydrocarbons as Motor Oil. 
MTBE = Methyl Tertiary Butyl Ether 
ND = Not Detected. 
Results are in parts per million by volume (Vppm), unless otherwise indicated. 

 
 
 
 
 
 
 

Lab Order No. Sample No. Date TPH-G Benzene Toluene Ethylbenzene 
Total 

Xylenes MTBE 

178316 Combined 10/13/06 1,310 8.5 8.4 13 38 26 

178316 Combined 10/17/06 1,360 8.8 8.9 13 39 26 

178462 Combined 10/19/06 2,560 9.6 44 44 171 13 

178462 Combined A/S 10/19/06 6,580 28 139 75 224 27 

178704 Combined 10/24/06 1,950 7.1 16 12 26 28 

178977 Combined 10/29/06 3,540 12 27 68 249 23 

179355 Combined 11/01/06 1,080 3.1 7.3 11 40 9.4 

179355 Combined 11/03/06 2,100 9.5 14 14 51 34 

179588 Combined 11/10/06 6,500 63 28 12 39 168 
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TABLE 2 (Continued) 
SUMMARY OF COMBINED AIR SAMPLE RESULTS 

(Samples Collected by Cal Clean, Inc. from October 12 to November 17, 2006)  

 
 
Notes: 
TPH-G = Total Petroleum Hydrocarbons as Gasoline. 
TPH-D = Total Petroleum Hydrocarbons as Diesel. 
TPH-MO = Total Petroleum Hydrocarbons as Motor Oil. 
MTBE = Methyl Tertiary Butyl Ether 
ND = Not Detected. 
Results are in parts per million by volume (Vppm), unless otherwise indicated. 
 
 
 

Lab Order No. Sample No. Date TPH-G Benzene Toluene Ethylbenzene 
Total 

Xylenes MTBE 

179710 Combined 11/11/06 1,760 13 11 5.6 23 34 

180124 Combined 11/17/06 1,160 7.0 14 6.0 16 9.9 

180348 Combined 11/22/06 426 2.0 12 2.2 6.2 2.6 

180602 Combined 11/27/06 832 4.3 15 3.9 12 6.5 

180865 Combined 12/01/06 476 1.5 4.0 2.9 11 3.0 

181324 Combined 12/8/06 3,000 40 117 1.3 1.7 35 

181416 Combined 12/11/06 266 0.90 2.2 1.4 8.3 6.9 

181622 Combined 12/14/06 297 1.2 2.1 1.2 3.0 3.9 

182034 Combined 12/21/06 211 0.71 2.9 0.72 2.1 2.2 

182175 Combined 12/26/06 240 0.69 1.8 0.89 1.5 2.4 

182873 Combined 1/09/07 373 1.6 7.7 1.4 6.1 4.1 
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TABLE 2 (Continued) 
SUMMARY OF COMBINED AIR SAMPLE RESULTS 

(Samples Collected by Cal Clean, Inc. from October 12 to November 17, 2006)  

 
Notes: 
TPH-G = Total Petroleum Hydrocarbons as Gasoline. 
TPH-D = Total Petroleum Hydrocarbons as Diesel. 
TPH-MO = Total Petroleum Hydrocarbons as Motor Oil. 
MTBE = Methyl Tertiary Butyl Ether 
ND = Not Detected. 
Results are in parts per million by volume (Vppm), unless otherwise indicated. 

Lab Order No. Sample No. Date TPH-G Benzene Toluene Ethylbenzene 
Total 

Xylenes MTBE 

183045 Combined 1/14/07 106 0.10 0.58 0.46 2.0 ND<0.10 

183785 Combined 1/26/07 449 3.6 11 0.65 7.7 71 

184029 Combined 1/31/07 317 1.7 1.0 2.4 0.50 5.0 

184206 Combined 2/05/07 453 3.4 11 0.90 278 139 

184548 Combined 2/08/07 712 4.4 13 0.50 12 68 

186545 Combined 3/12/07 525 3.1 44 11 46 ND< 0.5 

187736 Combined 4/2/07 271 1.5 6.0 1.8 6.1 2.4 



















CalClean Inc.

Figure 8
Total Inlet HC Concentrations vs Time (200 Days)

California Linen, Oakland, CA  -  10/12/06-3/19/07, 4/2-5/14/07
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CalClean Inc.

Figure 9
Cumulative HC Recovered Over 200 Days

California Linen, Oakland, CA  -  10/12/06-3/19/07, 4/2-5/14/07
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CalClean High Vacuum Dual Phase Extraction 
and Treatment Event Report, December 1, 2006 









































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CalClean High Vacuum Dual Phase Extraction 
and Treatment Event Report, January 8, 2007 

















































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CalClean High Vacuum Dual Phase Extraction 
and Treatment Event Report, January 28, 2007 



























































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CalClean High Vacuum Dual Phase Extraction 
and Treatment Event Report, February 28, 2007 









































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CalClean High Vacuum Dual Phase Extraction 
and Treatment Event Report, April 2, 2007 


























































































































































































































