
dehloptoxic
DEH LOP





76 Service Station No. 1871, AOC # 01120 February 17, 2009 
Work Plan for Downgradient Investigation Page 2 
 
 
                    

TABLE OF CONTENTS 
 

1.0 CERTIFICATION .....................................................................................................................................3 
 
2.0 DECLARATION.......................................................................................................................................4 
 
3.0 PROJECT OBJECTIVES AND SCOPE OF WORK ...............................................................................4 
 
4.0 SITE BACKGROUND AND DESCRIPTION ...........................................................................................5 
 
5.0 SITE BACKGROUND..............................................................................................................................5 
 
6.0 SENSITIVE RECEPTORS.......................................................................................................................6 
 
7.0 SITE ASSESSMENT ACTIVITIES ..........................................................................................................6 

 
7.1 REMEDIATION STATUS......................................................................................................................6 
7.2 MONITORING STATUS .......................................................................................................................6 

 
8.0 PROPOSED SCOPE OF WORK.............................................................................................................6 

 
8.1 PRE-FIELD ACTIVITIES ......................................................................................................................7 
8.2 CPT BORINGS .....................................................................................................................................7 

 
9.0 WASTE DISPOSAL.................................................................................................................................7 
 
10.0 SCHEDUALING AND REPORTING .......................................................................................................7 
 
11.0 REMARKS ...............................................................................................................................................7 
 
 

 
TABLES 
 
Table 1 – List of Installed Monitoring Wells, Total Depths, Screened Intervals and Total Installed Screen  
   Lengths 
 
 
FIGURES 
 
Figure 1 – Site Location Map 
Figure 2 – Site Map with Proposed CPT Boring Locations 
Figure 3 – Site Rose Diagram 
 
 
APPENDICES 
 
Appendix A - May 16, 2002 Gettler-Ryan Inc. (GR) Off-site Subsurface Investigation Report 
Appendix B – TRC, Quarterly Monitoring Report, October through December 2008 
Appendix C – Fourth Quarter 2008 Ozone Injection System O&M Report 





76 Service Station No. 1871, AOC # 01120 February 17, 2009 
Work Plan for Downgradient Investigation Page 4 
 
 
                    

2.0 DECLARATION 
 
On behalf of ConocoPhillips Company (ConocoPhillips), Delta Consultants has prepared this Work Plan for 
Downgradient Investigation for the above referenced site.  This work plan includes a description of the site 
background, remediation status, site conditions, and presents a scope of work to investigate migration of 
petroleum hydrocarbons in the groundwater at the site. 

 
3.0 PROJECT OBJECTIVES AND SCOPE OF WORK 
 
The objective of this assessment is to utilize direct push CPT technology to clearly define subsurface 
stratigraphy and to characterize the vertical and lateral distribution of petroleum hydrocarbons including methyl 
tertiary butyl ether (MTBE), TPH as gasoline (TPHg), and benzene, those compounds identified as the primary 
contaminants of concern (COCs) in groundwater at this site.  Previously conducted investigation efforts have 
utilized hollow stem auger technology to install monitoring wells with between 15 and 20 feet of screened 
interval (Gettler-Ryan Inc. (2002) thus allowing for the potential for cross communication between aquifer 
sands. 

Table 1 
List of Installed Monitoring Wells, Total Depths, 

Screened Intervals and Total Installed Screen Lengths 

Well 
Total 
Depth 

Screened 
Interval 

Total Screen 
(ft) 

MW-1 25 fbg 10-25 fbg 15 
MW-6 25 fbg 5-25 fbg 20 
MW-7 25 fbg 5-25 fbg 20 
MW-8 25 fbg 5-25 fbg 20 
MW-9 20 fbg 5-20 fbg 15 

MW-10 20 fbg 5-20 fbg 15 
MW-11 30 fbg 15-30 fbg 15 

 

Further, hollow stem drilling methodology does not allow for a detailed and accurate definition of stratigraphy 
and based on an apparently strong southerly or southwesterly groundwater flow direction (Figure 3), the 
appearance and continued occurrence of COC in MW-9, which appears to be cross-gradient of the release 
site, appears problematic and may be due to a previously undefined aquifer system.  To resolve these 
apparent uncertainties the following scope of work is recommended: 

• Advancement of Cone Penetration Test (CPT) boring at one onsite and three offsite locations to a depth 
of 60 feet or refusal (Figure 2). 
 
• Collection and analysis of depth-discrete soil and groundwater grab samples based on real-time CPT 
stratigraphic correlation. 
 
• Prepare lithologic cross-section using CPT lithologic data and incorporating data included in May 16, 
2002 Gettler-Ryan Inc. Off-site Subsurface Investigation Report (Appendix A). 
 
• Assess changes in MTBE concentrations over time to identify trends in plume migration integrating CPT 
groundwater analytical data with data collected in Quarterly Monitoring Reports. 
 
• Preparation of a Site Conceptual Model based on historical data and data collected during this phase of 
investigation. 
 
• Preparation of a final report documenting CPT drilling activities, groundwater and soil sampling 
procedures, laboratory analytical results, and conclusions and recommendations. 
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4.0 SITE BACKGROUND AND DESCRIPTION 
 
The site is an operating service station located on the north corner of the intersection of MacArthur Boulevard 
and Harrison Street in Oakland, California.   The site is currently a QuikStop market and petroleum dispensing 
facility.   
 
There are four dispenser islands, one station building, and two gasoline underground storage tanks (USTs). 
The Site is located on the western flank of the Oakland Hills and is underlain by Late Pleistocene age alluvium.  
These deposits are composed of weakly consolidated, slightly weathered, poorly sorted, irregularly 
interbedded clay, silt, sand and gravel.  The northwest-southeast trending Hayward Fault is located 
approximately 2.3 miles northeast of the Site.   An artificial groundwater barrier may be found downgradient of 
the Site as a result of the I-580 freeway structure (conversation with ACHCSA personnel). 
 
The shallow groundwater at the Site appears to be unconfined and depth to groundwater has ranged from 
approximately 6 to 18 feet bgs. The groundwater flow direction has predominantly been to the southwest 
(figure 3) with an average gradient of 0.02 to 0.05 feet per foot. 
 
According to the cross-section data (B-B’ and C-C’) interpretation in the GR 2002 report impacted soil was 
encountered in the same sand to gravel interval in MW-6 through MW-8.  However, the cross-section data 
indicate the sand to gravel interval in MW-9 and MW-10 are separate from those found in MW-6 through 8.  
Cross-section A-A’ also indicates that the sand to gravel interval becomes closer to ground surface to the 
south.  Due to difficulties inherent in correlating subsurface strata from borings logged from soil cuttings, i.e. 
auger borings, these correlations may not be as accurate or reliable as those made from core/CPT analysis 
and critical stratigraphic relations may be missed or misinterpreted.  

5.0 SITE BACKGROUND 
 
May 1992  Roux Associates (Roux) performed a dispenser and product piping modification project.   
 
October 1992  Roux installed three 4-inch diameter groundwater monitoring wells onsite.   
 
January 1993  Quarterly groundwater sampling and monitoring began.  
 
August 1994 A 280-gallon single-wall steel waste oil UST was replaced with a 550-gallon double-wall fiberglass 
UST.  Confirmation sampling was performed.  
 
February 1996  The Alameda County Health Care Service Agency (ACHCSA) approved Unocal’s request to 
reduce the groundwater monitoring and sampling frequency from quarterly to semi-annually (KEI, 1996). 
 
March 1996  Two monitoring wells were installed at the site.   
 
May 1998  John’s Excavating of Santa Rosa, California removed all underground and aboveground equipment 
and facilities.  Facilities included two 12,000-gallon double-wall steel gasoline USTs, one 550-gallon double-wall 
steel waste oil UST, two hydraulic lifts, two dispenser islands and related single-wall product piping, and one 
service station building.  Gettler-Ryan Inc. (GR) personnel performed soil and groundwater sampling activities in 
conjunction with the station demolition.  A total of 1,252.78 tons of soil were removed from the site during 
demolition activities and transported to Forward Landfill for disposal. 
 
September 1998  Two wells that were damaged during site demolition activities were drilled out and the boreholes 
backfilled with neat cement to grade.  In addition, one soil boring was advanced onsite to a total depth of 16.5 feet 
below ground surface (bgs).  Groundwater was encountered at approximately 10.5 feet bgs. Soil and groundwater 
samples were collected for development of a Risk Based Corrective Action (RBCA) evaluation for the site. 
 
February 1999  GR performed a RBCA evaluation.  The RBCA evaluation concluded that, since the site was 
scheduled for construction of a fuel dispensing facility covered with concrete and asphalt and no groundwater 
receptors were located within a 1/4 mile radius of the site, the potential threat to public health and environment 
was not of significant concern. 
 



76 Service Station No. 1871, AOC # 01120 February 17, 2009 
Work Plan for Downgradient Investigation Page 6 
 
 
                    
June 1999  GR installed three offsite monitoring wells, and advanced nine soil borings on and near the site. Depth-
discrete soil and groundwater samples were collected.  
 
April 2002  An ozone injection system was installed and activated at the site. 
 
September 2003  Operations and maintenance responsibilities for the remediation system were transferred to 
SECOR International Inc. (SECOR). 
 
October 2003 Site environmental consulting responsibilities were transferred to TRC. 
 
January 2006  Operations and maintenance responsibilities for the remediation system were transferred to 
Environ Strategy Consultants, Inc. International Inc. (Environ Strategy). 
 
November 2007  At the request of the ACHCSA, TRC submitted a Site Conceptual Model. 
 
October 2007  Site environmental consulting responsibilities were transferred to Delta Consultants. 
 
6.0 SENSITIVE RECEPTORS 

 

No potential receptors for impacted groundwater were identified within a ¼ mile radius of the site during the 
1999 RBCA evaluation.  No other sensitive receptor surveys have been conducted for the site. 

 

7.0 SITE ASSESSMENT ACTIVITIES 

 
7.1 REMEDIATION STATUS 

 
An ozone injection system is currently in operation at this site.  The system is being operated by Environ 
Strategy Consultants, Inc., and has been in operation since June 2003.  The Second Quarter 2008 Ozone 
Injection System O&M Report for this site in included as Appendix D. 

 
7.2 MONITORING STATUS 

 
The most recent monitoring and sampling event was conducted at the site on December 30, 2008.  The 
measured depth to groundwater ranged from 6.73 feet to 16.16 feet below top of casing (TOC).  The 
groundwater flow direction was southwest with a hydraulic gradient of 0.03 feet per foot. 
 
During the fourth quarter 2008 groundwater sampling event, TPH-G was in five of the seven sampled wells 
with a maximum concentration of 3,200 micrograms per liter (μg/l) in well MW-1.  MTBE was detected in six of 
the seven sampled wells with a maximum concentration of 230 µg/L in well MW-9.  Benzene was detected in 
one of the seven sampled wells with a maximum concentration on 2.5 µg/L in well MW-1.  MTBE concentration 
maps for the 2003 through 2008 groundwater sampling events are included in Appendix A with historical 
groundwater analytical tables for MW-9.  The primary constituents of concern are TPH-G, benzene, and 
MTBE.  In general, concentrations of TPH-G, benzene, and MTBE have decreased since the initiation of 
groundwater monitoring at the site in 2002. 
 
MTBE is the primary COC at this site.  The concentrations of MTBE in MW-9 have varied over time.  The 
historical concentrations of MTBE have ranged from a low of 200 ug/L in the groundwater sample collected in 
January 2003 to a maximum concentration of 2,800 ug/L in the groundwater sample collected in December 
2005.  The concentration of MTBE in MW-9 has generally been declining since December 2005.  The most 
recent sampling event on December 30, 2008 indicated a MTBE concentration of 230 ug/L. 

8.0 PROPOSED SCOPE OF WORK 
 
Delta proposes to install one onsite and three offsite CPT borings in the vicinity of MW-9, MW-10 and MW-11 
(Figure 2). 
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8.1 PRE-FIELD ACTIVITIES  
 
Prior to commencing drilling activities, permits will be acquired from Zone 7 water district. Underground 
Service Alert (USA) will be notified at least two days prior to field activities to mark underground utilities at the 
property boundaries.  Prior to drilling each boring, a pilot hole will be cleared using an air knife to 
approximately 5 feet bgs to verify the absence of buried utilities. 
 
A site and job specific health and safety plan that promotes personnel safety and preparedness during the 
planned activities will be prepared.  On the morning of the day that the field activities are to commence, a 
“tailgate” meeting will be conducted with all exclusion zone workers to discuss the health and safety issues 
and concerns related to the specific work. 

 
8.2 CPT BORINGS 

 
Direct push CPT technology will be used to advance all borings.  The proposed CPT boring locations are 
shown on Figure 2.  The CPT boring will be advanced to approximately 60 feet below ground surface (bgs) or 
refusal.  
 
Soil samples will be collected at five foot intervals to first encountered groundwater or significant changes in 
lithology based on field observations.  Groundwater samples will be collected from first encountered water and all 
significant aquifer sands encountered.  All samples will be properly preserved and transported to a state-certified 
laboratory under appropriate chain-of-custody protocol.  The samples will be analyzed for the following. 
 

• Total petroleum hydrocarbons quantified as gasoline (TPH-G) by EPA Method 8260B. 
• Benzene, toluene, ethyl benzene, total xylenes (BTEX) by EPA Method 8260B. 
• MTBE, DIPE, ETBE, TAME, TBA, 1,2-DCA, Ethanol, and EDB - (8 oxygenates) by EPA method 

8260B. 

9.0 WASTE DISPOSAL 
 
Soil cuttings and water generated during site assessment activities will be stored onsite in Department of 
Transportation (DOT)-approved 55-gallon drums pending disposal to an approved disposal/recycling facility.  
Waste manifests will be prepared for proper transport and disposal of the waste.   

10.0 SCHEDUALING AND REPORTING 
 

• 1ST q 09:  Workplan submitted to ACEH. 
 

• 2nd Q 09:  Comments to workplan received from ACEH. 
 

• Proceed with field work within 90 days of receipt of ACEH comments. 
 

• Following completion of the assessment activities, a final report will be prepared which presents the CPT 
log results, laboratory analytical results, conclusions, and recommendations.  The assessment report will 
be submitted to ACEH within 60 days of the completion of the field activities.  Required electronic 
submittals will be uploaded to the State Geotracker and Alameda County databases. 

 
11.0 REMARKS 
 
The recommendations contained in this report represent Delta's professional opinions based upon the 
currently available information and are arrived at in accordance with currently acceptable professional 
standards.  This report is based upon a specific scope of work requested by the client.  The Contract between 
Delta and its client outlines the scope of work, and only those tasks specifically authorized by that contract or 
outlined in this report will be performed.  This report is intended only for the use of Delta's Client and anyone 
else specifically listed on this report.  Delta will not and cannot be liable for unauthorized reliance by any other 
third party.  Other than as contained in this paragraph, Delta makes no express or implied warranty as to the 
contents of this report.   
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If you have questions regarding this report, please contact John Reay at (916) 503-1260 or Terry Grayson at 
916-558-7666. 
 
Sincerely,  
 
DELTA CONSULTANTS 
 















































































































































































































December 15, 2008 

 

 

 

Mr. Daniel Davis 

Project Manager 

Delta Environmental Consultants Inc. 

3164 Gold Camp Rd Suite 200 

Rancho Cordova, CA 95670  Project No. 400-A 

 

Fourth Quarter 2008 

Ozone Injection System O&M Report 

76 Service Station No. 1871 

96 MacArthur Boulevard 

Oakland, California 

 

Dear Mr. Davis: 

 

Environ Strategy Consultants, Inc. is pleased to submit this ozone injection system operation and 

maintenance (O&M) report for 76 Service Station No. 1871, located at 96 MacArthur Boulevard, 

Oakland, California. An ozone injection system was started on June 23, 2003 to remediate hydrocarbon-

impacted groundwater. 

 

Type of Remediation System:   Ozone Injection System  

Operation Data During: 

Reporting Period: 

Sept. 1, 2008 – Nov. 30, 2008 

Operated 74 days during the period 

Hours of Operation: 1,767 

 

System Operation Data Since 

Startup: June 23, 2003  

Total Hours of Operation: 24,105 

Note:  September 10 – 27, 2008 – Ozone system down for well box repair. 

 

 

Environ Strategy appreciates the opportunity to be of service.  If you have any questions or require 

additional information regarding this report, please do not hesitate to call us at (949) 486-0884. 

 

Respectfully submitted, 

 

 

 

Tyler Colopy         Jinghui Niu, P.E. 

Staff Scientist         Principal Engineer 
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Attachments: Figure - Site Plan 

 

  Table 1 - Ozone Injection - System Operation Data 

  Table 2 - Ozone Injection - Groundwater Monitoring Data 

 

  Graph 1 - MW-1 TPHg, Benzene, and MtBE Groundwater Concentrations 

  Graph 2 - MW-7 TPHg, Benzene, and MtBE Groundwater Concentrations 

 

  Appendix A – Field Notes 

 

cc: Bill Borgh, ConocoPhillips Company (electronic copy) 
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Table 1

Ozone Injection - System Operation Data

76 Service Station No. 1871

96 MacArthur Blvd., Oakland, California

Page 1 of 4

OZ-1 OZ-2 OZ-3 OZ-4 OZ-5 OZ-6 OZ-7 OZ-8 OZ-9 OZ-10

Ozone 

Injected Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure

Arrival Departure (lbs) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)

6/23/03 On On 8807.26 -- 0.95 -- 20 18 19 20 21 23 20 26 14 26

7/16/03 Off On 8850.46 0.09 0.91 0.39 27 18 31 40 28 29 31 38 24 25

8/30/03 On On 9180.61 0.35 0.86 2.97 17 15 17 19 19 19 20 26 19 26

9/18/03 On On 9327.43 0.37 0.84 1.32 13.5 14.7 17.0 16.3 16.0 19.7 16.8 19.8 15.7 20

10/16/03 On On -- -- 0.84 -- 27.0 19.5 40.8 39.0 40.8 38.5 34.2 46.4 24.2 39.8

11/17/03 On On 9696.55 0.29 0.81 -- 11.0 20.0 17.0 18.0 17.5 17.0 16.0 21.0 51.0 22.0

12/5/03 On On 9804.98 0.29 0.80 0.98 33.0 21.0 44.0 40.0 43.0 39.0 33.5 44.0 26.0 33.0

1/16/04 On On 10471.28 0.76 0.79 6.00 12.5 11.0 18.5 16.5 17.5 17.0 16.0 20.0 16.0 20.0

2/3/04 On On 10727.69 0.68 0.79 2.31 12.3 11.5 18.2 16.5 18.2 17.3 16.0 19.0 16.0 18.2

3/24/04 On On 11424.95 0.66 0.78 6.28 31.0 18.3 37.5 26.0 34.0 33.2 32.3 41.5 23.0 31.0

4/14/04 On On 11676.10 0.57 0.77 2.26 32.0 19.0 38.7 26.0 37.7 37.1 32.8 41.8 23.8 29.5

4/15/04 a On On 11685.29 0.44 0.77 0.08 -- -- -- -- -- -- -- -- -- --

4/16/04 a On On 11693.80 0.41 0.77 0.08 -- -- -- -- -- -- -- -- -- --

4/19/04 a On On 11742.90 0.78 0.77 0.44 -- -- -- -- -- -- -- -- -- --

4/23/04 a On On 11773.10 0.36 0.77 0.27 -- -- -- -- -- -- -- -- -- --

5/4/04 Off On 11837.70 0.28 0.76 0.58 32.2 20.5 39.4 36.2 38.1 32.0 33.5 60.0 25.8 33.1

5/11/04 On On 11950.51 0.77 0.76 1.02 32.5 20.0 38.5 29.8 38.8 39.5 34.8 60.0 23.5 35.9

6/14/04 b,c On On 12464.64 0.72 0.76 4.63 20.0 21.0 38.8 27.2 37.0 38.2 35.2 60.0 24.0 32.1

7/29/04 d On On 844.62 0.99 0.77 7.60 22 15 -- 26 35 34 35 -- 25 33

8/12/04 e On On 1075.97 0.98 0.78 2.08 -- -- -- -- -- -- -- -- -- --

9/10/04 On On 1490.23 0.85 0.78 3.73 32 32 33 33 21 24 30 20 26 30

10/5/04 On On 1868.83 0.90 0.78 3.41 31 32 33 31 22 23 31 21 26 28

11/5/04 On On 2360.90 0.93 0.79 4.43 22 26 12 18 12 22 30 32 26 22

12/2/04 f Off Off 2802.02 0.97 0.79 3.97 -- -- -- -- -- -- -- -- -- --

1/13/05 Off On 2802.07 0.00 0.76 0.00 23 27 15 20 15 23 31 34 28 25

2/25/05 g Off Off 2802.42 0.00 0.73 0.00 -- -- -- -- -- -- -- -- -- --

3/8/05 h,i Off Off 2802.42 0.00 0.72 0.00 -- -- -- -- -- -- -- -- -- --

4/5/05 i Off Off 2802.42 0.00 0.70 0.00 -- -- -- -- -- -- -- -- -- --

5/4/05 j Off On 2802.49 0.00 0.69 0.00 14 11 16 12 20 27 25 29 25 31

6/2/05 k On On 3407.97 1.00 0.69 5.45 35 25 Off 40 41 36 35 34 27 25

7/7/05 k,l,m On On 4067.42 1.29 0.71 5.94 31 23 Off 30 Off 26 32 28 25 Off

8/26/05 n On On 4665.98 0.81 0.72 5.39 13 13 Off 14 Off 13 12 12 13 Off

9/23/05 o On On 4947.97 0.69 0.71 2.54 16 15 Off Off Off 16 16 16 16 Off

10/23/05 p On On 5264.28 0.72 0.71 2.85 16 16 Off Off Off 16 16 16 16 Off

11/11/05 q,r On Off 0.90 -- 0.71 -- -- -- -- -- -- -- -- -- -- --

11/15/05 s Off On 0.90 0.00 0.71 0.00 35 16 16 22 23 18 23 23 23 24

12/6/05 t Off On 2.49 0.00 0.70 0.01 22 20 19 24 24 22 26 23 24 25

1/4/06 u Off On 6 0.01 0.69 0.03 20 20 18 17 23 20 25 19 22 20

1/18/06 u Off On 203 0.67 0.69 1.77 22 19 19 20 19 18 21 22 22 23

2/1/06 v Off On 316 0.38 0.68 1.02 20 20 18 22 22 18 23 23 22 25

2/15/06 v Off On 344 0.10 0.68 0.25 20 19 18 17 19 20 23 19 22 20

3/1/06 v Off On 417 0.25 0.67 0.66 21 20 19 19 21 17 24 23 21 21

Date

OZONE SPARGE SYSTEM

Hourmeter 

Reading

Period 

Online 

FactorNotes
System Status (On/Off) Cumulative 

Online Factor
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Table 1

Ozone Injection - System Operation Data

76 Service Station No. 1871

96 MacArthur Blvd., Oakland, California

Page 2 of 4

OZ-1 OZ-2 OZ-3 OZ-4 OZ-5 OZ-6 OZ-7 OZ-8 OZ-9 OZ-10

Ozone 

Injected Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure

Arrival Departure (lbs) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)Date

OZONE SPARGE SYSTEM

Hourmeter 

Reading

Period 

Online 

FactorNotes
System Status (On/Off) Cumulative 

Online Factor

3/16/06 u Off On 501 0.27 0.67 0.76 20 19 18 17 19 20 23 20 22 20

3/29/06 u Off On 560 0.22 0.67 0.53 20 20 19 19 20 21 25 21 22 21

4/16/06 u Off On 624 0.17 0.66 0.58 20 19 18 17 19 20 23 20 23 21

4/25/06 u Off On 718 0.50 0.66 0.85 20 20 19 18 20 22 24 21 22 20

5/9/06 u Off On 776 0.20 0.65 0.52 20 19 19 17 19 21 22 20 22 20

5/23/06 u Off On 834 0.20 0.65 0.52 19 20 18 18 20 20 23 20 23 21

6/6/06 u Off On 1,042 0.71 0.65 1.87 20 19 18 17 19 20 23 20 22 20

6/20/06 w Off On 1,206 0.56 0.65 1.48 19 20 18 18 19 20 25 21 23 21

7/7/06 x Off Off 1,313 0.30 0.65 0.96 -- -- -- -- -- -- -- -- -- --

7/28/06 y Off On 1,313 0.00 0.64 0.00 19 17 16 19 24 17 22 19 21 23

8/15/06 u Off On 1,616 0.80 0.64 2.73 19 17 17 16 19 19 23 19 21 21

8/29/06 u Off On 1,801 0.63 0.64 1.67 19 19 17 17 21 18 21 19 22 23

9/12/06 u Off On 2,022 0.75 0.64 1.99 23 19 17 16 19 19 25 19 22 21

9/22/06 u Off On 2,204 0.87 0.64 1.64 21 21 19 20 23 21 26 23 25 27

10/4/06 u Off On 2,313 0.43 0.64 0.98 18 18 17 18 18 18 25 23 22 21

10/18/06 u Off On 2,401 0.30 0.64 0.79 20 19 17 16 18 19 20 20 21 27

10/31/06 w Off On 2,516 0.42 0.63 1.04 22 20 19 20 19 19 23 21 25 23

11/14/06 u Off On 2,636 0.41 0.63 1.08 18 18 17 17 18 18 22 24 22 24

11/28/06 u Off On 2,744 0.37 0.63 0.97 20 20 19 20 22 21 25 25 22 23

12/14/06 u Off On 2,801 0.17 0.63 0.51 19 19 18 18 19 19 22 22 23 22

12/26/06 u Off On 2,906 0.42 0.62 0.95 20 20 19 20 21 20 25 25 20 24

1/15/07 u Off On 2,983 0.18 0.62 0.69 19 20 18 18 19 19 22 23 22 22

1/29/07 v Off On 3,076 0.32 0.62 0.84 20 20 19 20 20 20 24 21 23 24

2/6/07 u Off On 3,156 0.48 0.62 0.72 19 20 18 17 19 19 21 24 21 23

2/21/07 u Off On 3,303 0.47 0.62 1.32 20 21 20 20 18 21 23 21 25 23

3/5/07 u Off On 3,378 0.30 0.61 0.68 19 20 18 18 18 20 21 23 22 22

3/19/07 u Off On 3,476 0.33 0.61 0.88 20 21 20 19 18 21 23 24 23 24

4/4/07 u Off On 3,515 0.12 0.61 0.35 19 20 18 17 18 19 21 21 21 22

4/18/07 u Off On 3,606 0.31 0.60 0.82 21 21 20 20 18 21 24 24 24 23

5/10/07 u Off On 3,676 0.15 0.60 0.63 19 20 19 17 18 19 20 23 20 21

5/25/07 u Off On 3,758 0.26 0.60 0.74 22 21 20 19 19 21 22 22 22 23

6/4/07 u Off On 3,801 0.18 0.59 0.39 18 20 18 18 17 19 19 20 21 20

6/18/07 On On 4,137 1.00 0.60 3.02 20 20 19 19 19 20 22 22 20 22

7/2/07 On On 4,373 0.70 0.60 2.12 15 21 19 18 20 19 24 21 21 23

7/16/07 On On 4,409 0.11 0.59 0.32 18 20 20 19 21 20 26 23 22 25

8/8/07 On On 4,961 1.00 0.60 4.97 13 20 20 18 20 18 29 22 20 24

8/27/07 On On 5,411 0.99 0.60 4.05 14 21 19 20 21 19 30 20 21 21

9/13/07 On On 5,822 1.01 0.61 3.70 22 21 21 23 21 22 30 20 21 21

9/27/07 On On 6,155 0.99 0.61 3.00 28 25 25 27 25 26 32 21 26 25

10/29/07 On On 6,917 0.99 0.62 6.86 28 25 24 25 33 32 32 21 30 30

1871 RM&R Ozone Sparge Workbook Oct 08.xls
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OZ-1 OZ-2 OZ-3 OZ-4 OZ-5 OZ-6 OZ-7 OZ-8 OZ-9 OZ-10

Ozone 

Injected Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure

Arrival Departure (lbs) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)Date

OZONE SPARGE SYSTEM

Hourmeter 

Reading

Period 

Online 

FactorNotes
System Status (On/Off) Cumulative 

Online Factor

11/26/07 On On 7,591 1.00 0.62 6.07 26 22 24 25 31 30 32 22 30 30

12/31/07 On On 8,425 0.99 0.63 7.51 26 20 24 24 30 32 32 30 28 30

1/28/08 On On 9,103 1.01 0.63 6.10 26 21 22 21 26 30 28 26 27 27

2/25/08 On On 9,778 1.00 0.64 6.08 23 19 22 20 25 30 30 28 27 28

3/24/08 On On 10,475 1.00 0.64 6.27 25 20 21 20 24 30 28 27 26 27

4/28/08 On On 11,317 1.00 0.65 7.58 24 22 20 22 22 30 29 24 26 26

5/26/08 On On 11,992 1.00 0.65 6.08 23 20 22 22 23 30 30 25 27 28

6/30/08 On On 12,828 1.00 0.66 7.52 25 22 21 23 22 31 29 26 27 26

7/28/08 On On 13,498 1.00 0.66 6.03 22 26 24 28 23 30 22 27 29 21

8/25/08 On On 14,261 1.00 0.66 6.87 18 15 25 14 19 22 23 25 24 20

9/29/08 On On 15,100 1.00 0.67 7.55 20 14 15 16 18 28 28 20 19 22

10/27/08 On On 15,358 0.38 0.67 2.32 20 16 16 17 20 28 28 18 19 21

11/24/08 On On 16,028 1.00 0.67 6.03 20 15 15 15 18 25 25 18 16 20

Sparge time per cycle (min) 7 7 7 7 7 7 7 7 7 7

Number of Cycles per Day 20 20 20 20 20 20 20 20 20 20

Reporting Period: Fourth Quarter 2008 (09/01/2008 to 11/30/2008)

Total Hours Operational:  24,105

Total Pounds Ozone Injected:  225

Period Hours Operational:  1767

Period Percent Operational:  81%

Period Pounds Ozone Injected:  16
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Table 1

Ozone Injection - System Operation Data

76 Service Station No. 1871

96 MacArthur Blvd., Oakland, California

Page 4 of 4

Definitions:

psi Pounds per square inch

-- Data not available

NA Not applicable

lbs Pounds

Notes:

Hour Meter Formula adjusted 12/19/07

June 4, 2007 - Control Panel retrofit installed.

System cycles through program 18 times per day, for 53% utilization

a Troubleshooting time counter

b Hourmeter replaced

c Solenoid 8 has high pressure, taken offline

d Solenoid 3 leaking, taken off line

e Pressures not properly recorded

f Ozone generator hose ruptured on effluent side to solenoid manifold. No Readings.

g System down due to bad GFI

h New GFI was installed.

i Fan in compressor broken and tubing from compressor to manifold needs to be replaced.  System left off until repairs made.

j Installed new motor fan and manifold fittings, restarted system.

k OZ-3 turned off due to high pressure of over 60 psi.

l OZ-5 too brittle.  Left off until lines are replaced.

m OZ-10 turned off due to leak in secondary containment

n Hourmeter reading not correct, will check next visit

o Hourmeter not working properly.

p Pressure gauge stuck at 16 psi.

q New hourmeter, panel fan, and GFCI installed

r Fuse blown in ozone generator, system left off

s Replaced tubing to all wells and replaced ozone generator circuit board and pressure gauge

t System down due to tripped GFI; foam on door may have been pressing reset button. Foam removed.

u Ozone sensor tripped; system restarted.

v Rainbird meter malfunction.

w System down time due to tripped GFI; system restarted.

x System off due to bad compressor.

y Compressor repaired; system restarted.
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Table 2

Ozone Injection - Groundwater Monitoring Data

76 Service Station No. 1871

96 MacArthur Blvd., Oakland, California

Page 1 of 1

Notes ORP DO TPHg Benzene Toluene Ethyl-benzene Xylenes (total) MtBE ORP DO TPHg Benzene Toluene Ethyl-benzene Xylenes (total) MtBE

Date (mV) (mg/l) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mV) (mg/l) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

4/16/2003 a NM NM 510 57 0.62 29 61 160 NM NM <25,000 <250 <250 <250 <500 37,000

6/23/2003 a NM NM 75 <0.50 <0.50 <0.50 5.3 12 NM NM 20,000 260 <0.50 <0.50 <1.0 20,000

8/29/2003 a NM NM 11,000 64 <10 330 1,400 440 NM NM <10,000 <100 <100 <100 <200 24,000

9/18/2003 NM NM 390 2.3 <0.50 3.6 31 30 NM NM -- -- -- -- -- --

10/16/2003 NM NM 2,100 6.0 <0.50 24.0 120 110 NM NM -- -- -- -- -- --

11/17/2003 NM NM 130 0.51 <0.50 2.1 7.9 43 NM NM 16,000 <130 <130 <130 <250 17,000

12/5/2003 NM NM <50 <0.50 <0.50 <0.50 <1.0 36 NM NM 12,000 <100 <100 <100 <200 19,000

1/16/2004 b NM NM <50 <0.50 <0.50 <0.50 <1.0 <2.0 NM NM 17,000 160 270 <130 <250 19,000

2/3/2004 238 NM <50 <0.50 <0.50 <0.50 <1.0 <2.0 72 NM 10,000 <25 <25 <25 <50 15,000

3/24/2004 b 169 NM 55 <0.50 <0.50 0.80 2.9 7.8 56 NM 13,000 <100 <100 <100 <200 15,000

4/14/2004 b 0.4 NM 23,000 310 10 590 2400 1700 42 NM 9,000 <50 <50 <50 <100 11,000

5/11/2004 c NM 7,800 160 <10 170 700 720 -3 NM 8,300 <50 <50 <50 <100 11,000

6/14/2004 20 5.25 110 <0.50 <0.50 1.0 6.4 3.4 35 1.45 <5,000 <50 <50 <50 <100 6,500

7/26/2004 NM NM <50 <0.50 <0.50 <0.50 <1.0 3.2 NM NM <5,000 <50 <50 <50 <100 3,100

8/12/2004 171 0.07 <50 <0.50 <0.50 <0.50 <1.0 0.80 117 0.06 2,100 <10 <10 <10 <20 2,700

9/10/2004 180 0.08 <50 <0.50 <0.50 <0.50 <1.0 5.7 122 0.07 3,100 <13 <13 <13 <25 4,400

10/5/2004 175 0.09 <50 <0.50 <0.50 <0.50 <1.0 <0.50 117 0.08 <50 <0.50 <0.50 <0.50 <1.0 7.1

11/5/2004 d 117 0.05 <50 <0.50 <0.50 <0.50 <1.0 0.89 210 0.06 50 <0.50 <0.50 <0.50 <1.0 1.1

12/2/2004 109 0.03 83 0.83 <0.50 <0.50 1.2 44 214 0.03 180 1.6 <0.50 66 4.5 51

1/13/2005 105 0.04 1,100 26 1.2 2.10 70 630 201 0.05 1,000 25 1 1.9 68 460

2/25/2005 c,f -- 2.67 24,000 350 10 820 2,200 1,300 21 2.05 680  <2.0  <2.0 2.3 58 2,500

3/8/2005 g -35 4.43 23,000 410 <10 1,100 2,300 1,300 NR NR -- -- -- -- -- --

4/5/2005 -30 4.56 34,000 300 <10 910 2,000 1,100 135 6.53 <5,000 <.50 <.50 <.50 <1.00 19,000

5/4/2005 -59 2.40 26,000 220 7.4 790 2,100 860 -24 1.13 <2,000 <0.50 <0.50 <0.50 <1.0 7,100

6/2/2005 -20 7.34 <50 <0.50 <0.50 <0.50 <1.0 3.5 -12 1.01 3500 <0.50 <0.50 <0.50 <1.0 4,000

7/7/2005 i,j 142 7.42 <50 <0.50 <0.50 <0.50 <1.0 0.61 154 1.40 5000 <0.50 <0.50 <0.50 <1.0 8,900

9/23/2005 16 7.77 <50 <0.50 <0.50 <0.50 <1.0 <0.50 56 1.39 <500 <5.0 <5.0 <5.0 <10 1,900

10/23/2005 154 7.13 <50 <0.50 <0.50 <0.50 <1.0 0.56 191 1.59 <250 <2.5 <2.5 <2.5 <5 680

11/1/2005 k -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

TPHg = Total petroleum hydrocarbons as gasoline -- Data not available

MtBE = Methyl tert-butyl ether NM Not Measured

µg/L = Micrograms per liter a Sampled by Gettler-Ryan, Inc.

b Hydrocarbon in gasoline range does not match laboratory gasoline standard.

ORP = Oxidation Reduction Potential c ORP reading under the range

DO = Dissolved Oxygen d Quantity of unknown hydrocarbon(s) in sample based on gasoline.

mV = Millivolts e Data not available at time of reporting

mg/l = Milligrams per liter f MW-7 Estimated value of MtBE; concentration exceeded the calibration of analysis

g Car parked on MW-7.

h Data not available at time of reporting

i

j

k Sampling discontinued at the request of ConocoPhillips

The concentration reported reflect(s) individual or discrete unidentified peaks not matching a 

typical fuel pattern. (MW-1) 

Definitions:

Monitoring Well: MW-7Monitoring Well: MW-1

Siloxane peaks were found in the sample which are not believed to be gasoline related.  If 

they were to be quantified as gasoline, the concentration would be 58 ug/L. (MW-1).
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Graphs 
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Graph 1

MW-1 TPHg, Benzene, and MtBE Groundwater Concentrations

76 Service Station No. 1871

96 MacArthur Blvd., Oakland, California
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Graph 2

MW-7 TPHg, Benzene, and MtBE Groundwater Concentrations

76 Service Station No. 1871

96 MacArthur Blvd., Oakland, California
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Appendix A 

Field Notes 
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