
May 3, 2013

Shari London
Program Manager
Remedia0on Management

Phillips 66
3900 Kilroy Airpor[ Way, Suite 210
Long Beach, CA 90806
Phone 562-290 1723
shari .a .london@p66 corn

Ms. Dilan Roe
Alameda County Enviromnental Health
1131 Harbor Bay Parkway
Almneda, California 94502-6577

Report Submittal
Pilot Test Evaluation and Additional Assess~nent Work Plan
76 (Former BP) Service Station No. 2611117
7210 Bancroft Avenue
Oakland, California

Dear Ms. Roe,

I declare under penalty of pe~j nry that, to the best of my knowledge, the infonnation and/or recommendations contained in
the attached report is!are true and correct.

If you have any questions or need additional information, please contact Ms. Nieole Persaud with Antea Group at (407)
758-3428.

Shari London
Program Manager, Phillips 66
Remediation Manage~nent

Enc: Antea Group, Pilot Test Evaluation and A&titional Assessment Work Plan

dehloptoxic
Received



 

Antea USA, Inc.

Prepared for: 
Dilan Roe, P.E. 
Alameda County Environmental Health
1131 Harbor Bay Parkway 
Alameda, California 94502‐6577 
 

Pilot Test Evaluation and 
Additional Assessment 
Work Plan 
 

76 (Former BP) Service Station No. 11117 
7210 Bancroft Avenue 
Oakland, California 
 

Alameda County Environmental Health 
Case No. RO0000356 

Antea Group Project No. I42611117
April 29, 2013 

 

Prepared by: 
Antea™Group 
1155 North 1st Street, Suite 201 
San Jose, CA 95112 
+1 800 477 7411 
 



Pilot Test Evaluation and Additional Assessment Work Plan 

76 (Former BP) Service Station No. 11117 

7210 Bancroft Avenue, Oakland, California 

Antea Group Project No. I42611117  

 

 

i	
 

 

Table of Contents  
 

1.0  INTRODUCTION ........................................................................................................................................................... 1 

2.0  SITE DESCRIPTION ....................................................................................................................................................... 1 
2.1  Summary of Geologic and Hydrogeologic Conditions ............................................................................................ 1 

3.0  PILOT TEST EVALUATION ............................................................................................................................................. 2 
3.1  Plume Stop™ Pilot Test Summary ........................................................................................................................... 2 
3.2  Post‐Injection Groundwater Monitoring ................................................................................................................ 2 
3.3  Feasibility of Plume Stop™ ...................................................................................................................................... 2 

4.0  ADDITIONAL ASSESSMENT WORK PLAN ..................................................................................................................... 3 
4.1  Pre‐Field Activities .................................................................................................................................................. 3 
4.2  Cone Penetrometer Test/Ultraviolet Optical Screening Tool (CPT/UVOST) Investigation ..................................... 3 

4.2.1  Soil Sampling ...................................................................................................................................................... 4 

4.3  Replacement of Well MW‐4.................................................................................................................................... 5 
4.3.1  Destruction of MW‐4 .......................................................................................................................................... 5 

4.3.2  Installation of MW‐4R ........................................................................................................................................ 5 

4.3.3  Well Development .............................................................................................................................................. 6 

4.3.4  Well Survey ......................................................................................................................................................... 6 

4.3.5  Waste Disposal ................................................................................................................................................... 6 

5.0  SCHEDULING AND REPORTING ................................................................................................................................... 6 

6.0  REMARKS ..................................................................................................................................................................... 7 

7.0  REFERENCES ................................................................................................................................................................ 8 
 

Tables 

Table 1  Soil Boring and Monitoring Well Construction Details 

Table 2  Baseline and Post‐Injection Groundwater Gauging and Analytical Data 

Table 3  Historical Groundwater Gauging and Analytical Data 

 

Figures 

Figure 1  Site Location Map 

Figure 2  Site Plan 

Figure 3  Baseline and Post‐Injection Groundwater Analytical Data Map 

Figure 4  MW‐4 Contaminant Concentrations versus Time 

Figure 5  Site Plan with Proposed Soil Boring Locations 

Figure 6  Proposed Well Construction Diagram ‐ MW‐4R 



Pilot Test Evaluation and Additional Assessment Work Plan 

76 (Former BP) Service Station No. 11117 

7210 Bancroft Avenue, Oakland, California 

Antea Group Project No. I42611117  

 

 

ii	
 

 

Appendices 

Appendix A  Site Details and Summary of Previous Environmental Investigations 

Appendix B  Regenesis’ Technical Memorandum dated November 28, 2012  

Appendix C  Laboratory Analytical Report and Validation Form – 90 Day Event 

Appendix D  Blaine Tech Services Field Data Sheets – 90 Day Event 

Appendix E  Antea Group’s Standard Operating Procedures 

 

 



 

  

 

 

1	
 

Pilot Test Evaluation and Additional 
Assessment Work Plan 
76 (Former BP) Service Station No. 11117 
7120 Bancroft Avenue, Oakland, California 
Alameda County Environmental Health 
Case No. RO0000356 

1.0  INTRODUCTION 

Antea®Group  is  submitting  this  Pilot  Test  Evaluation  and  Additional  Assessment  Work  Plan  for  the  above 

referenced site located in Oakland, California (Figure 1) to report findings and propose additional work. This report 

presents analytical data from the 90‐day sampling event following the Plume Stop™ Pilot Test conducted in March 

2012 and evaluates the feasibility of continuing to use the Plume Stop™ technology.  Additionally, this document 

outlines Antea Group’s proposed strategy for assessing potential secondary source conditions beneath the site.  

2.0  SITE DESCRIPTION 

The  site  is  an  active  gasoline  station  that  includes  a  service  station  building,  three  12,000‐gallon  gasoline 

underground storage tanks (USTs), one 10,000‐gallon diesel UST, and the associated product piping and dispensers 

(Figure  2).    Refer  to  Appendix  A  for  additional  site  information  and  for  a  history  of  the  environmental 

investigations and remedial actions. 

 

2.1  Summary of Geologic and Hydrogeologic Conditions  

Fine‐grained sediments including clays and silts to depths varying from 6 feet to 10 feet below ground surface (bgs) 

underlay the site.  Coarse‐grained sediments consisting of sands, clayey sands, gravels, and clayey gravels underlay 

the fine‐grained sediments to depths varying between approximately 10 feet to 35 feet bgs.  The thickness of the 

coarse‐grained sediments generally ranges between 10 feet to 20 feet across the site.  

 

Table 1  summarizes  the historical boring and well  construction details.   Historically, depth  to water has  ranged 

from 9.49 feet below top of casing (BTOC) in well MW‐3 in second quarter 2000 to 34.07 feet BTOC in well MW‐2 in 

fourth quarter 1993.   Groundwater elevation has ranged from 15.43 feet  in well MW‐3  in fourth quarter 2008 to 

40.46 feet in well MW‐3 in second quarter 2000.  Historical data shows that the groundwater flows predominantly 

to the northeast at the site, but is sometimes variable and has also been observed to the southeast.  Antea Group 

calculated the average historical groundwater flow gradient to be 0.015 feet per foot (ft/ft) at the site.   
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3.0  PILOT TEST EVALUATION 

3.1  Plume Stop™ Pilot Test Summary 

Antea Group contracted with Regenesis, the developer of Plume Stop™, to perform pilot test activities.  The Plume 

Stop™ Pilot Test was centered on monitoring well MW‐4.  Per our December 13, 2011 Remedial Investigation Work 

Plan Addendum, the pilot test involved three phases: 

 Phase  1  –  Pre‐application  investigation work  [principally  Hydraulic  Profile  Testing  (HPT)  and  baseline 

groundwater sampling],  

 Phase 2 – Plume Stop™ application using direct‐push injection, and  

 Phase  3  –  Post‐injection  groundwater monitoring  of  well MW‐4  at  a minimum  of  30‐days,  60‐days, 

90‐days, and 6 months following the completion of injections. 

Phases  1  and  2 were  completed  in  the  first  quarter  2012.  Phase  3 was  completed  in  the  third  quarter  2012.  

Regenesis prepared  a  technical memorandum, dated November 28, 2012,  summarizing work performed  for  all 

pilot  test  events  and  provided  interpretation  of  their  data  and  observations.    A  copy  of  Regenesis’  technical 

memorandum is presented as Appendix B.  A final evaluation of the completed pilot test is contained herein. 

 

3.2  Post‐Injection Groundwater Monitoring   

Data collected from baseline monitoring through the 60‐day post‐injection monitoring event were reported in the 

Site  Investigation and Pilot Test Report dated  June 29, 2012.   The 6‐month post‐injection monitoring event was 

reported with  the  Semi‐Annual Monitoring Report, Third Quarter 2012 dated November 15, 2012.   The 90‐day 

post‐injection monitoring  event was  performed  on  June  27,  2012.    This  data was  inadvertently  omitted  from 

previous reports and is therefore included with this report (Appendix C and D).  Refer to Table 2 and Figure 3 for a 

summary  of  baseline  and  post‐injection  groundwater  data  collected  at well MW‐4.  Table  3  contains  historical 

groundwater analytical data for all site monitoring wells.  

 

3.3  Feasibility of Plume Stop™ 

Following a  review of  the  site data and discussions with Regenesis, Antea Group does not propose  to continue 

using Plume Stop™ in the area surrounding MW‐4.  This decision is based upon reported increases in gasoline range 

organics  (GRO) concentrations observed as soon as one month following the Plume Stop™ application.   Figure 4 

presents a time series graph of hydrocarbon concentrations in MW‐4 relative to the Plume Stop™ injection event.  

These  increases  in  dissolved  GRO  concentrations  suggest  that  additional  hydrocarbon  mass  may  have  been 

desorbed by the  injection of the Plume Stop™ material.    It appears that the pre‐injection baseline data may not 

accurately  represent  the hydrocarbon mass present  in  the  subsurface.   However, Regenesis  stated  that  Plume 

Stop™ may have captured a portion of the contaminant mass.   This presumption  is supported by the decreased 

and  stable  concentrations of methyl  tert‐butyl ether  (MTBE) and  tertiary butyl alcohol  (TBA)  reported over  the 
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same  period where GRO  concentrations  increased.   MTBE  and  TBA  are  the more  soluble  and  less  adsorptive 

compounds present in gasoline. 

 

The pilot test did demonstrate that subsurface soils are amenable to injection remediation techniques with little or 

no day  lighting of the  injection amendment at flow rates of 1.2 to 3.4 gallons per minute and pressures of 10 to 

110 pounds per square  inch. The further use of  injectable remediation technologies may be considered  in future 

strategies. 

4.0  ADDITIONAL ASSESSMENT WORK PLAN 

A more  accurate  understanding  of  subsurface  conditions  is  required  prior  to  the  continuation  of  remediation 

efforts.  Antea Group proposes additional investigation near MW‐4 to evaluate the horizontal and vertical extent 

of potential secondary source materials  in the subsurface using high resolution soil profiling tools, collecting soil 

samples  and  replacing  well  MW‐4.    All  drilling  activities  will  be  performed  by  a  licensed  drilling  contractor 

possessing a valid State of California C‐57 license. 

 

4.1  Pre‐Field Activities 

Prior  to  initiating  field activities, Antea Group will produce a Health and  Safety Plan  (HASP)  in accordance with 

Title 8, Section 5192 of  the California Code of Regulations. The HASP will contain a  list of emergency contacts, a 

hospital route map to the nearest emergency facility, and will be reviewed daily in the field.  Antea Group will also 

obtain all necessary soil boring and well installation permits from the appropriate city and county agencies.  All field 

activities will conform to Antea Group’s Standard Operating Procedures (Appendix E). 

 

4.2  Cone Penetrometer Test/Ultraviolet Optical Screening Tool (CPT/UVOST) Investigation  

Antea  Group  proposes  to  utilize  CPT/UVOST  technology  to  assess  hydrocarbon  concentrations  in  the  area  of 

MW‐4.  CPT provides continuous lithologic and hydrogeologic data by advancing a piezocone via direct‐push that 

collects  relative  density,  strength,  static  and  dynamic  pore  pressure,  and  hydraulic  conductivity.    The  UVOST 

module is located behind the standard piezocone of a CPT probe and detects the presence of polycyclic aromatic 

hydrocarbons  (PAH).   PAHs are  contained  (to  varying degrees)  in gasoline, diesel,  jet  fuel, and hydraulic  fluids.  

Different  PAHs  fluoresce  at  different  wavelengths,  and  by  measuring  the  intensity  and  wavelength  of  the 

fluoresced PAHs, UVOST is able to quantify the type and wavelength signal intensity of PAHs detected in a boring.  

Signal intensities of various wavelengths can be used to assess relative magnitudes of hydrocarbons in each boring.   

 

A CPT/UVOST combination rig will be utilized to assess the presence of hydrocarbons at discrete soil depths and to 

define  the vertical and  lateral extent of detected hydrocarbons  in  the site’s source area.   Up  to  ten CPT/UVOST 

borings (CPT‐4 through CPT‐13) are proposed for this  investigation.   Final boring  locations will be adjusted  in the 

field  and  cleared  of  subsurface  utilities  to  a  depth  of  five  feet  bgs  using  a  hand  auger  before  borehole 



Pilot Test Evaluation and Additional Assessment Work Plan 

76 (Former BP) Service Station No. 11117 

7210 Bancroft Avenue, Oakland, California 

Antea Group Project No. I42611117  

 

 

4	
    www.anteagroup.com 

advancement. Proposed CPT/UVOST boring  locations are  shown on  Figure 5. Each boring will be  completed  to 

approximately 35 feet bgs and will be logged using the real‐time data analysis capability provide by the CPT/UVOST 

system.  

 

Once  data  logging  is  complete,  each  boring will  be  properly  abandoned  by  backfilling  the  borehole with  neat 

cement  via  a  tremie  pipe.  The  surface  of  each  abandoned  boring  will  be  patched  to match  existing  surface 

conditions.   

 

4.2.1  Soil Sampling 

Soil  samples may  be  collected  from  CPT/UVOST  locations  at  target  depths  identified  by  CPT/UVOST  data.    To 

collect soil samples, an additional boring will be advanced adjacent to the CPT/UVOST boring with a soil collection 

head.  Soil samples will be screened in the field using a Photo‐Ionization Detector (PID) and a Cheiron‐brand Sudan 

OilScreenSoil field test kit (Sudan strips).  The following is a description of the Sudan strip field kit provided by the 

Cheiron website:   

 

Suspected  petroleum  or  dense  [non  aqueous  phase  liquid]  NAPL  (DNAPL  [and  light  NAPL  (LNAPL)]) 

contaminated soil  is added to the sample bottle, to which potable water  is also added and the contents 

shaken vigorously. A rapidly dissolving cube is attached to the cap. The cube has a Sudan IV based red oil 

soluble dye and a fluorescing yellow/green water soluble dye disbursed throughout its surface. 

  

The red dye stains petroleum products (including DNAPLs [and LNAPL]) red; while the green dye colors the 

water to provide a visual contrast between the two colors. When  free petroleum  floats to the surface  it 

attaches to an expandable polystyrene (EPS) bead that is supplied with the kit and/or attaches to the walls 

of  the container. From concentrations below about 2,500 ppm  to  the  limit of detection  (which  is about 

500 ppm)  the  EPS  bead  will  turn  pink.  At  very  low  concentrations  we  suggest  using  a  used  kit  as  a 

comparison for the color depth of the EPS bead as the color change may be slight. 

  

The range of detection is approximate because a soil's affinity for oil will vary.  

 

Based on field observations, soil samples will be selected and immediately capped, placed on ice and submitted for 

laboratory  analysis  to  Kiff  Analytical,  LLC  (Kiff),  a  National  Environmental  Laboratory  Accreditation  Program 

(NELAP) certified lab, No. 08263CA for the following:  

 GRO by Environmental Protection Agency (EPA) Method 8260B; 

 Benzene, toluene, ethylbenzene, total xylenes (BTEX compounds) by EPA Method 8260B.   

 MTBE, ethyl tertiary‐butyl ether (ETBE), di‐isopropyl ether (DIPE), tertiary‐amyl methyl ether (TAME), TBA, 

ethanol, 1,2 dichloroethane (1,2‐DCA) and 1,2 dibromoethane (EDB) by EPA Method 8260B. 
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4.3  Replacement of Well MW‐4 

Comparison of MW‐4’s screen interval and the typical depth to water recorded at this well since it’s installation in 

1992 indicates that the screened interval of MW‐4 is likely submerged most of the year.  During the 6 month post‐

Plume Stop™ sampling event, pre‐ and post‐purge groundwater samples were collected  from MW‐4  in order  to 

evaluate  the  effect  of  the  submerged  screen  condition  on  groundwater  samples.    The  post‐purge  sample 

concentrations were generally greater than those of the pre‐purge sample indicating possible localized desorption 

of hydrocarbon mass as a result of actively purging groundwater at MW‐4.  Therefore, hydrocarbon concentrations 

previously reported in this well may not be representative due to the submerged screen condition. 

 

4.3.1  Destruction of MW‐4 

Based on the well construction details, MW‐4 was installed in an 8‐inch borehole.  In order to remove all annulus 

materials, Antea Group proposes to destroy MW‐4 via over‐drilling with 10‐inch diameter hollow stem augers to 

approximately 40 feet bgs, the total depth of the original borehole. The well construction details are provided  in 

Table 1.   

 

Prior to over‐drilling, the licensed well driller will use air knife technology or a hand auger to clear the upper 5 feet 

of the well annulus for subsurface utilities.  After over‐drilling, the borehole will be backfilled with neat cement and 

capped with concrete to match existing surface conditions.  

 

4.3.2  Installation of MW‐4R 

Antea Group will determine, based on results of the CPT/UVOST investigation described in Section 4.2 above, and 

historical soil data,  the optimal  location  for  installation of  replacement monitoring well MW‐4R. This  location  is 

anticipated to be within a 5‐foot radius of MW‐4’s original location.  

 

The proposed replacement well location will be cleared to a depth of five feet bgs using an air knife or hand auger 

to  insure utility clearance. The driller will  then advance  the borehole  to a  total depth of approximately 29  feet 

below  ground  surface  (bgs)  using  8‐inch  diameter  hollow  stem  augers.  Depth  to  groundwater  is  typically 

encountered between 16  and 20  feet bgs  in MW‐4.   Based on historical depth  to water data  recorded  in well 

MW‐4, Antea Group proposes to construct replacement monitoring well MW‐4R with 2‐inch diameter schedule 40 

polyvinyl chloride  (PVC) casing with 0.020‐inch slotted screen placed  from 14 to 29  feet bgs.. Completion of the 

well annular space will consist of a sand pack from the bottom of the boring to 12 feet bgs, topped with two feet of 

hydrated bentonite,  and  followed by neat  cement  grout up  to 1.5  feet bgs.   MW‐4R will be  completed  at  the 

surface with a  locking well  cap and a  traffic‐rated well box  set  in  concrete dyed  to match  the existing  surface. 

Figure 6 includes a construction diagram of MW‐4R.  

 

During the drilling of MW‐4R, soil samples will be collected continuously to the total depth of the boring,  logged 

according  to  the  unified  soil  classification  system  (USCS),  and  screened  with  a  PID.    Signs  of  petroleum 



Pilot Test Evaluation and Additional Assessment Work Plan 

76 (Former BP) Service Station No. 11117 

7210 Bancroft Avenue, Oakland, California 

Antea Group Project No. I42611117  

 

 

6	
    www.anteagroup.com 

contamination such as discoloration, elevated PID readings, or discernible odor from the soil samples may warrant 

submittal to the laboratory for analysis. If soil samples are selected for analyses, Antea Group will submit the soil 

samples to a certified laboratory as outlined in Section 4.2.1.   

 

4.3.3  Well Development 

A California licensed well driller will develop MW‐4R a minimum of 72 hours after installation by surging the length 

of the screened  interval  for a minimum of 15 minutes and evacuating a minimum of ten well casing volumes of 

groundwater.  Antea Group or the driller will record groundwater parameters (depth to water, temperature, pH, 

conductivity, and turbidity) during the well development process.  Antea Group will include the well development 

log in the final report documenting this scope of work.  

 

4.3.4  Well Survey 

Subsequent  to  the  completion of  the  replacement well MW‐4R, a California  Licensed  Land Surveyor  (CLLS) will 

survey the northing/easting and latitude/longitude using North American Datum 83.  The CLLS will survey the top 

of casing elevations to North American Vertical Datum 88, with the precision of vertical survey data being at least 

0.01 foot.  Antea Group will include the well survey data in the final report and upload to the GeoTracker database.   

 

4.3.5  Waste Disposal 

The licensed driller will store all soil cuttings, wastewater and construction debris generated during field activities 

in Department of Transportation (DOT) approved 55‐gallon drums and in accordance with the corresponding DOT 

protocols  for non‐hazardous waste. Antea Group will properly  label and  inventory all drums. The drums will be 

temporarily  stored  on‐site,  pending  analysis  and  laboratory  characterization.    Upon  receipt  of  the  analytical 

characterization data, Antea Group will arrange for a  licensed disposal contractor to transport and dispose of the 

waste at an appropriate facility. 

5.0  SCHEDULING AND REPORTING 

Sixty‐days  following  the  submittal  of  this  Pilot  Test  Evaluation  and  Additional  Assessment Work  Plan  or  upon 

regulatory approval, Antea Group will commence pre‐field activities, including permitting and scheduling the field 

events and execute  the outlined  scope of work. Upon  the  completion of  field activities and evaluation of data, 

Antea Group will submit a report summarizing findings and recommendations. A California Professional Geologist 

will oversee  the proposed  activities outlined  in  this work plan  and will oversee preparation of  a  corresponding 

technical  report.  In accordance with State of California  requirements  for  the GeoTracker database, Antea Group 

will upload the reports, maps, and all analytical data to the GeoTracker system per current standards. 
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Boring/Well 

ID

Well/Boring 

Completion 

Date

TOC 

Elevation1      

(ft)

Borehole 

Depth       (ft 

bgs)

Borehole 

Diameter 

(in)

Well Depth  

(ft)

Well Casing 

Diameter 

(in)

Well Casing 

Material

Well Screen 

Slot Size (in)
Comments

B‐5 Jul‐92 NA 50.0 8.0 NA NA NA NA NA to NA 0.0 to 50.0 NA to NA NA to NA

THP‐1 Sep‐94 NA 45.0 1.75 NA NA NA NA NA to NA 0.0 to 45.0 NA to NA NA to NA

TB‐2 Sep‐94 NA 45.0 1.75 NA NA NA NA NA to NA 0.0 to 45.0 NA to NA NA to NA

TB‐3 Sep‐94 NA 45.0 1.75 NA NA NA NA NA to NA 0.0 to 45.0 NA to NA NA to NA

TB‐4 Sep‐94 NA 45.0 1.75 NA NA NA NA NA to NA 0.0 to 45.0 NA to NA NA to NA

A‐1 Sep‐05 NA 46.5 4.25 NA NA NA NA NA to NA 0.0 to 46.5 NA to NA NA to NA

A‐2 Sep‐05 NA 42.0 2.0 NA NA NA NA NA to NA 0.0 to 42.0 NA to NA NA to NA

A‐3 Nov‐05 NA 36.0 2.0 NA NA NA NA NA to NA 0.0 to 36.0 NA to NA NA to NA

A‐4 Nov‐05 NA 36.0 2.0 NA NA NA NA NA to NA 0.0 to 36.0 NA to NA NA to NA

A‐5 Nov‐05 NA 36.0 2.0 NA NA NA NA NA to NA 0.0 to 36.0 NA to NA NA to NA

A‐7 Nov‐05 NA 36.5 4.25 NA NA NA NA NA to NA 0.0 to 36.5 NA to NA NA to NA

A‐8 Nov‐05 NA 36.5 4.25 NA NA NA NA NA to NA 0.0 to 36.5 NA to NA NA to NA

A‐9 Nov‐05 NA 36.5 4.25 NA NA NA NA NA to NA 0.0 to 36.5 NA to NA NA to NA

A‐10 Nov‐05 NA 39.0 4.25 NA NA NA NA NA to NA 0.0 to 39.0 NA to NA NA to NA

CPT‐1 Apr‐07 NA 60.0 1.75 NA NA NA NA NA to NA 0.0 to 60.0 NA to NA NA to NA

CPT‐2 Apr‐07 NA 60.0 1.75 NA NA NA NA NA to NA 0.0 to 60.0 NA to NA NA to NA

CPT‐3 Apr‐07 NA 60.0 1.75 NA NA NA NA NA to NA 0.0 to 60.0 NA to NA NA to NA

C‐1 Oct‐11 NA 35.0 3.25 NA NA NA NA NA to NA 0.0 to 35.0 NA to NA NA to NA

C‐2 Oct‐11 NA 35.0 3.25 NA NA NA NA NA to NA 0.0 to 35.0 NA to NA NA to NA

C‐3 Oct‐11 NA 35.0 3.25 NA NA NA NA NA to NA 0.0 to 35.0 NA to NA NA to NA

C‐4 Oct‐11 NA 35.0 3.25 NA NA NA NA NA to NA 0.0 to 35.0 NA to NA NA to NA

C‐5 Oct‐11 NA 35.0 3.25 NA NA NA NA NA to NA 0.0 to 35.0 NA to NA NA to NA

CC‐1 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐2 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐3 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐4 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐5 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐6 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐7 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐8 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

CC‐9 Mar‐12 NA 41.0 2.25 NA NA NA NA NA to NA 0.0 to 41.0 NA to NA NA to NA

MW‐1 Dec‐91 43.14 40 8 40 2 PVC 0.02 20.0 to 40.0 0.0 to 17.0 17.0 to 18.0 18.0 to 40.0

MW‐2 Dec‐91 51.07 40 8 40 2 PVC 0.02 20.0 to 40.0 0.0 to 17.0 17.0 to 18.0 18.0 to 40.0 Well destroyed November 17, 2007

MW‐3 Dec‐89 43.27 45 8 45 2 PVC 0.02 30.0 to 45.0 0.0 to 3.0 3.0 to 25.0 25.0 to 45.0

MW‐4 Jul‐92 43.64 40 8 40 2 PVC 0.02 20.0 to 40.0 0.0 to 17.0 17.0 to 18.0 18.0 to 40.0

MW‐6 Jul‐92 43.64 40 8 40 2 PVC 0.02 20.0 to 40.0 0.0 to 17.0 17.0 to 18.0 18.0 to 40.0

MW‐7 Oct‐94 44.21 45 8 45 2 PVC 0.02 25.0 to 45.0 0.0 to 21.0 21.0 to 23.0 23.0 to 45.0

MW‐8 Oct‐94 44.18 40 8 40 2 PVC 0.02 25.0 to 40.0 0.0 to 21.0 21.0 to 23.0 23.0 to 40.0

MW‐9 Oct‐94 44.35 40 8 40 2 PVC 0.02 25.0 to 40.0 0.0 to 21.0 21.0 to 23.0 23.0 to 40.0

MW‐10 Jul‐97 46.17 37.5 8 35 2 PVC 0.02 15.0 to 35.0 0.0 to 13.0 13.0 to 14.0 14.0 to 37.5

MW‐11 Nov‐07 43.34 40 10 40 4 PVC 0.02 15.0 to 40.0 0.0 to 10.0 10.0 to 13.0 13.0 to 40.0 Graphic log indicates TD = 35 ft bgs

TABLE 1
SOIL BORING AND MONITORING WELL CONSTRUCTION DETAILS

76 (FORMER BP) SERVICE STATION NO. 11117

OAKLAND, CALIFORNIA
7210 BANCROFT AVENUE

Groundwater Monitoring Wells

Soil Borings

Filter Pack 

Interval        

(ft bgs)

Cement Grout 

Seal Interval    

(ft bgs)

Bentonite Seal 

Interval        

(ft bgs)

Well Screen 

Interval          

(ft bgs)
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Boring/Well 

ID

Well/Boring 

Completion 

Date

TOC 

Elevation1      

(ft)

Borehole 

Depth       (ft 

bgs)

Borehole 

Diameter 

(in)

Well Depth  

(ft)

Well Casing 

Diameter 

(in)

Well Casing 

Material

Well Screen 

Slot Size (in)
Comments

TABLE 1
SOIL BORING AND MONITORING WELL CONSTRUCTION DETAILS

76 (FORMER BP) SERVICE STATION NO. 11117

OAKLAND, CALIFORNIA
7210 BANCROFT AVENUE

Filter Pack 

Interval        

(ft bgs)

Cement Grout 

Seal Interval    

(ft bgs)

Bentonite Seal 

Interval        

(ft bgs)

Well Screen 

Interval          

(ft bgs)

EX‐1 Nov‐99 44.20 39.5 10 40 4 PVC 0.02 18.0 to 38.0 0.0 to 15.0 15.0 to 16.0 16.0 to 39.5

EX‐2 Nov‐99 45.33 36.5 10 40 4 PVC 0.02 15.0 to 35.0 0.0 to 13.0 13.0 to 13.0 13.0 to 36.5

DPE‐1 Nov‐07 44.28 40 10 38 4 PVC 0.02 15.0 to 40.0 0.0 to 10.0 10.0 to 13.0 13.0 to 40.0

DPE‐2 Nov‐07 43.03 40 10 40 4 PVC 0.02 15.0 to 40.0 0.0 to 10.0 10.0 to 13.0 13.0 to 40.0

DPE‐3 Nov‐07 43.27 40 10 40 4 PVC 0.02 13.0 to 38.0 0.0 to 8.0 8.0 to 11.0 11.0 to 40.0

DPE‐4 Nov‐07 44.08 45 10 38 4 PVC 0.01 15.0 to 40.0 0.0 to 10.0 10.0 to 13.0 13.0 to 45.0 Installed in same borehole as destroyed well MW‐2

DPE‐5 Nov‐07 44.60 40 10 35 4 PVC 0.01 15.0 to 40.0 0.0 to 10.0 10.0 to 13.0 13.0 to 40.0 Log indicates Screen Interval at 15‐38 ft bgs

SVE‐1 Oct‐11 44.78 28 10 22 4 PVC 0.02 10.0 to 22.0 0.0 to 6.0 6.0 to 8.0 8.0 to 22.0 Boring backfilled from 22‐28' with bentonite

AS‐1 Oct‐11 44.64 33 4.25 33 0.5
0.25" OD 

Teflon/SS
NA 33.0 to 32.5 0.0 to 28.5 30.5 to 28.5 30.5 to 33.0 6" SS sparge tip

Notes:

ft = feet B and C = soil boring Updated 11/19/2012

in = inches A = hydropunch boring

TOC = Top of Casing CPT = cone pentrometer boring

bgs = below ground surface MW = monitoring well

NA = not applicable EX = extraction well

PVC = polyvinyl chloride DPE = extraction well

SS = stainless steel AS=air sparge well

OD = outside diameter SVE=soil vapor extraction well

1 = TOC Elevations were surveyed to a local datum on the following dates:

MW‐2 ‐‐ January 1, 1992 by HETI

MW‐1, MW‐3 hrough MW‐11, EX‐1, EX‐2, DPE‐1 through DPE‐5, AS‐1, and SVE‐1 ‐‐ October 24, 2011 by Mid Coast Engineers

Remediation Wells

Page 2 of 2



TOC Elevation

(ft)

Depth to Water

(ft)

LNAPL 

Thickness (ft)

Water

Elevation* 

(ft)

GRO 

(ug/L)

Benzene

 (ug/L)

Ethylbenzene

(ug/L)

Toluene 

(ug/L)

Total 

Xylenes

(ug/L)

MTBE 

(ug/L)

TBA 

(ug/L)

DIPE 

(ug/L)

ETBE 

(ug/L)

TAME 

(ug/L)

1,2‐DCA 

(ug/L)
EDB (ug/L)

Ethanol

(ug/L)

3/7/2012 43.64 17.75 NP 25.89 8500 4000 480 42 1090 400 4900 <50 <50 <50 <12 <25 <2500
3/19/2012 43.64 16.42 NP 27.22 15200 4800 562 125 512 768 25200 <0.50 3.2 6.0 <1.0 <1.0 <250

4/27/2012 43.64 13.52 NP 30.12 17000 2800 1500 490 3230 370 2900 <50 <50 <50 <12 <25 <2500

5/29/2012 43.64 15.29 NP 28.35 17000 2800 1400 380 2570 210 2700 <50 <50 <50 <12 <25 <2500

6/27/2012 43.64 16.50 NP 27.14 16000 2500 1100 390 2400 250 3200 <50 <50 <50 <12 <25 <2500

8/31/2012 43.64 18.82 NP 24.82 230000 2800 600 6100 17000 240 1800 <25 <25 <25 <25 <25 <300

9/27/20121 43.64 19.30 NP 24.34 58000 2600 530 7700 15000 160 2400 <100 <100 <100 ‐‐ ‐‐ <5000

Gauging Notes: Analytical Notes:

TOC ‐ Top of Casing ft ‐ Feet TBA‐ Tertiary‐butyl alcohol
NP ‐ LNAPL not present                                                                                                                   TAME‐ Tertiary‐amyl methyl ether 
LNAPL ‐ Light non‐aqueous phase liquid                                                                                      GRO‐ Gasoline range organics
* ‐ Corrected for LNAPL if present (assumes LNAPL specific gravity = 0.75)                         MTBE‐ Methyl tertiary‐butyl ether
‐‐ ‐ No information available                                                                                                          DIPE‐ Di‐isopropyl ether
1 ‐ Sample collected post‐purge ETBE‐ Ethyl tertiary‐butyl ether 

1,2‐DCA ‐ 1,2‐Dichloroethane

EDB ‐ 1,2‐Dibromoethane
< ‐ Not detected at or above indicated laboratory reporting limit 

ug/L ‐ micrograms/liter

MW‐4

TABLE 2

76 (FORMER BP) SERVICE STATION NO. 11117
7210 BANCROFT AVENUE
OAKLAND, CALIFORNIA

Well I.D. Date

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

BASELINE AND POST‐INJECTION GROUNDWATER GAUGING AND ANALYTICAL DATA



TOC Elevation 

(ft)

Depth to Water 

(ft)

LNAPL 

Thickness (ft)

Water 

Elevation* (ft)
DRO (ug/L) Benzene (ug/L) Toluene (ug/L)

Ethylbenzene 

(ug/L)

Total Xylenes 

(ug/L)
DIPE (ug/L) ETBE (ug/L) TAME (ug/L) TBA (ug/L) Ethanol (ug/L)

1,2‐

Dibromoethane 

(EDB) (ug/L)

1,2‐

Dichloroethane 

(ug/L)

12/14/2007 38.95 21.62 NP 17.33 ‐‐ 360 24 <0.5 3.4 <0.5 28 <0.5 3.4 <0.5 1300 <300 <0.5 <0.5

2/12/2008 38.95 16.13 NP 22.82 ‐‐ 4700 2000 310 130 360 66 <10 <10 <10 3900 <2000 <10 <10

5/22/2008 38.95 18.03 NP 20.92 ‐‐ 16000 3900 94 510 1700 <40 <40 <40 <40 4400 <24000 <40 <40

8/25/2008 38.95 20.95 NP 18.00 ‐‐ 1300 250 <20 <20 <20 <20 <20 <20 <20 4000 <12000 <20 <20

12/17/2008 38.95 22.33 NP 16.62 ‐‐ 480 <5 <5 <5 <5 5.3 <5 <5 <5 1200 <3000 <5 <5

2/25/2009 38.95 18.15 NP 20.80 ‐‐ 1100 170 <10 <10 <10 <10 <10 <10 <10 2400 <6000 <10 <10

8/15/2011 38.95 16.46 NP 22.49 ‐‐ 571 16.4 5.4 6.3 12.0 1.1 <0.50 <0.50 <0.50 140 <250 <1.0 <1.0

12/14/2007 37.64 20.09 NP 17.55 ‐‐ 2500 1.2 0.99 12 32 0.71 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

2/12/2008 37.64 14.35 NP 23.29 ‐‐ 1100 9.1 9.3 33 91 <0.50 <0.5 <0.5 <0.5 <10 <100 <0.5 <0.5

5/22/2008 37.64 16.60 NP 21.04 ‐‐ 1000 1.2 3.7 11 18 <0.50 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

8/25/2008 37.64 19.47 NP 18.17 ‐‐ 780 0.52 <0.5 7.1 6.6 <0.50 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

12/17/2008 37.64 21.35 NP 16.29 ‐‐ 21000 230 180 630 1900 34 <10 <10 <10 <200 <6000 <10 <10

2/25/2009 37.64 16.60 NP 21.04 ‐‐ 16000 170 180 580 1500 <10 <10 <10 <10 <200 <6000 <10 <10

8/15/2011 37.64 15.29 NP 22.35 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/14/2007 37.82 20.45 NP 17.37 ‐‐ 1300 1800 840 830 1200 770 <25 <25 <25 1700 <15000 <25 <25

2/12/2008 37.82 14.88 NP 22.94 ‐‐ 5500 31 55 140 300 <5 <5 <5 <5 <100 <1000 <5 <5

5/22/2008 37.82 16.92 NP 20.90 ‐‐ 8600 950 160 890 330 120 <20 <20 <20 <400 <12000 <20 <20

8/25/2008 37.82 19.77 NP 18.05 ‐‐ 3900 8.5 21 91 260 <2.5 <2.5 <2.5 <2.5 <50 <1500 <2.5 <2.5

12/17/2008 37.82 21.61 NP 16.21 ‐‐ 24000 410 210 980 2900 46 <20 <20 <20 <400 <12000 <20 <20

2/25/2009 37.82 17.18 NP 20.64 ‐‐ 4400 22 12 130 150 <2.5 <2.5 <2.5 <2.5 <50 <1500 <2.5 <2.5

8/15/2011 37.82 15.59 NP 22.23 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/14/2007 38.46 21.00 NP 17.46 ‐‐ 510000 12000 27000 4900 27000 8000 <500 <500 <500 <20000 <300000 <500 <500

2/12/2008 38.46 15.43 NP 23.03 ‐‐ 100000 6600 21000 3800 22000 2900 <50 <50 55 <1000 <10000 <50 <50

5/22/2008 38.46 17.38 NP 21.08 ‐‐ 130000 9700 26000 5000 28000 4600 <400 <400 <400 <8000 <240000 <400 <400

8/25/2008 38.46 20.36 NP 18.10 ‐‐ 190000 9100 19000 4100 22000 4100 <400 <400 <400 <8000 <240000 <400 <400

12/17/2008 38.46 21.89 NP 16.57 ‐‐ 160000 10000 20000 4500 22000 5500 <400 <400 <400 <8000 <240000 <400 <400

2/25/2009 38.46 17.59 NP 20.87 ‐‐ 130000 9900 21000 4600 22000 4500 <400 <400 <400 <8000 <240000 <400 <400

8/15/2011 38.46 16.15 NP 22.31 ‐‐ 57600 5920 7240 3830 12100 5560 <0.50 12.2 132 6920 <250 <1.0 <1.0

12/14/2007 38.23 20.86 NP 17.37 ‐‐ 300000 9200 4100 4600 20000 16000 <500 <500 <500 <20000 <300000 <500 <500

2/12/2008 38.23 15.20 NP 23.03 ‐‐ 63000 5600 2200 3400 12000 8400 <50 <50 <50 2000 <10000 <50 <50

5/22/2008 38.23 17.37 NP 20.86 ‐‐ 34000 6800 620 2600 6000 4900 <200 <200 <200 4500 <120000 <200 <200

8/25/2008 38.23 21.80 NP 16.43 ‐‐ 40000 5200 940 2100 5400 1800 <100 <100 <100 5100 <60000 <100 <100

12/17/2008 38.23 21.96 NP 16.27 ‐‐ 33000 4800 130 1700 2500 1300 <100 <100 <100 6100 <60000 <100 <100

2/25/2009 38.23 17.47 NP 20.76 ‐‐ 50000 6600 590 2300 6100 3100 <100 <100 <100 5100 <60000 <100 <100

8/15/2011 38.23 15.96 NP 22.27 ‐‐ 15900 2420 127 1340 1650 773 <0.50 1.2 10.0 2510 <250 <1.0 <1.0

5/4/2004 NSVD 16.29 NP ‐‐ ‐‐ 12000 2300 430 740 1100 2500 <25 <25 38 <1000 <5000 <25 <25

8/31/2004 NSVD 19.39 NP ‐‐ ‐‐ 13000 2500 95 650 1500 2100 <50 <50 <50 <2000 <10000 <50 <50

11/23/2004 NSVD 17.90 NP ‐‐ ‐‐ 13000 2700 94 460 1700 3000 <25 <25 74 <1000 <5000 <25 <25

1/18/2005 NSVD 14.20 NP ‐‐ ‐‐ 16000 2100 390 570 2500 2200 <25 <25 54 <1000 <5000 <25 <25

6/29/2005 NSVD 14.22 NP ‐‐ ‐‐ 6400 1100 52 280 790 1400 <25 <25 30 <1000 <5000 <25 <25

9/1/2005 NSVD 17.22 NP ‐‐ ‐‐ 7900 2000 94 400 870 2000 <25 <25 46 <1000 <5000 <25 <25

11/3/2005 NSVD 19.92 NP ‐‐ ‐‐ 22000 3200 640 550 3300 3000 <25 <25 87 <1000 <5000 <25 <25

2/14/2006 NSVD 15.40 NP ‐‐ ‐‐ 3500 <25 <25 <25 74 1100 <25 <25 <25 <1000 <15000 <25 <25

5/30/2006 NSVD 13.43 NP ‐‐ ‐‐ 8600 1400 120 490 1300 1400 <25 <25 37 <1000 <15000 <25 <25

8/29/2006 NSVD 17.74 NP ‐‐ ‐‐ 22000 2900 210 1400 3600 2500 <25 <25 56 <1000 <15000 <25 <25

11/29/2006 NSVD 20.25 NP ‐‐ ‐‐ 15000 4000 110 770 2700 2700 <50 <50 75 <2000 <30000 <50 <50

2/20/2007 NSVD 16.75 NP ‐‐ ‐‐ 10000 2500 <50 550 1300 920 <50 <50 <50 <2000 <30000 <50 <50

5/25/2007 NSVD 17.04 NP ‐‐ ‐‐ 8600 2100 88 700 1400 890 <50 <50 <50 <2000 <30000 <50 <50

8/9/2007 NSVD 19.76 NP ‐‐ ‐‐ 4800 870 40 230 460 530 <10 <10 15 440 <6000 <10 <10

11/9/2007 NSVD 21.57 NP ‐‐ ‐‐ 5300 2700 29 220 200 370 <25 <25 <25 1900 <15000 <25 <25

12/14/2007 38.98 21.60 NP 17.38 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/12/2008 38.98 15.92 NP 23.06 ‐‐ 19000 2500 <50 360 860 320 <50 <50 <50 2200 <10000 <50 <50

5/22/2008 38.98 17.85 NP 21.13 ‐‐ 9300 1600 <50 310 1100 970 <50 <50 <50 <1000 <30000 <50 <50

8/25/2008 38.98 20.71 NP 18.27 ‐‐ 6100 1100 29 360 370 430 <25 <25 <25 830 <15000 <25 <25

12/17/2008 38.98 22.20 NP 16.78 ‐‐ 11000 1400 47 720 360 690 <25 <25 <25 980 <15000 <25 <25

2/25/2009 38.98 18.01 NP 20.97 ‐‐ 3300 880 110 190 120 440 <25 <25 <25 <500 <15000 <25 <25

5/21/2009 38.98 17.10 NP 21.88 ‐‐ 5000 2100 100 350 89 570 <20 <20 <20 1300 <12000 <20 <20

8/14/2009 38.98 20.55 NP 18.43 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 38.98 15.61 NP 23.37 ‐‐ 4040 308 488 393 975 133 <0.50 <0.50 <0.50 43.7 <250 <1.0 <1.0

TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA
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TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

8/20/2010 38.98 17.44 NP 21.54 ‐‐ 14600 1090 1610 1030 3360 267 <0.50 0.78 8.9 275 <250 <1.0 <1.0

2/7/2011 38.98 15.20 NP 23.78 ‐‐ 15900 642 1100 846 2500 364 <0.50 0.78 9.3 151 <250 <1.0 <1.0

8/15/2011 38.98 16.21 NP 22.77 ‐‐ 1470 470 516 472 1270 54.2 <5.0 <5.0 17.8 188 <2500 <10.0 13.3

2/20/2012 44.20 18.27 NP 25.93 ‐‐ 10300 1810 586 350 712 312 <2.5 <2.5 12.9 481 <1250 <5.0 44.1

8/31/2012 44.20 19.55 NP 24.65 ‐‐ 5100 1600 40 53 150 59 <3.0 <3.0 <3.0 1100 <30 <3.0 <3.0

9/27/2012 44.20 19.62 NP 24.58  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 44.20 16.5 NP 27.7 ‐‐ 9200 1900 170 250 720 500 <3.0 3.1 19 1100 <30 <3.0 <3.0

5/4/2004 NSVD 16.65 NP ‐‐ ‐‐ <50 0.63 <0.5 <0.5 0.66 46 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

8/31/2004 NSVD 19.90 NP ‐‐ ‐‐ <250 <2.5 <2.5 <2.5 <2.5 130 <2.5 <2.5 3.4 <100 <500 <2.5 <2.5

11/23/2004 NSVD 18.36 NP ‐‐ ‐‐ <50 0.74 <0.5 0.83 3 5.8 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

1/18/2005 NSVD 14.67 NP ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 0.69 6.5 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

6/29/2005 NSVD 14.60 NP ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 0.5 24 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

9/1/2005 NSVD 17.28 NP ‐‐ ‐‐ <50 <0.5 1.4 <0.5 1.4 55 <0.5 <0.5 0.56 <20 <100 <0.5 <0.5

11/3/2005 NSVD 20.42 NP ‐‐ ‐‐ <50 0.5 <0.5 <0.5 1.4 39 <0.5 <0.5 0.8 <20 <100 <0.5 <0.5

2/14/2006 NSVD 14.54 NP ‐‐ ‐‐ 220 <0.5 3.2 7.5 33 0.72 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/30/2006 NSVD 13.35 NP ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 0.7 7.8 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

8/29/2006 NSVD 17.92 NP ‐‐ ‐‐ 66 0.67 <0.5 0.79 1.9 94 <0.5 <0.5 0.98 <20 <300 <0.5 <0.5

11/29/2006 NSVD 20.63 NP ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 <0.5 4.4 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

2/20/2007 NSVD 17.58 NP ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 2 12 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/25/2007 NSVD 17.23 0.01 ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 <0.5 10 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

8/9/2007 NSVD 20.40 NP ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 <0.5 27 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

11/9/2007 NSVD 22.07 NP ‐‐ ‐‐ 120 <0.5 0.53 0.57 2.7 140 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

12/14/2007 39.63 21.97 NP 17.66 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/12/2008 39.63 16.73 NP 22.90 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <100 <0.5 <0.5

5/22/2008 39.63 18.09 NP 21.54 ‐‐ <50 <0.5 2.4 0.95 5.5 0.54 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

8/25/2008 39.63 21.51 NP 18.12 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 1 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

12/17/2008 39.63 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/25/2009 39.63 16.79 NP 22.84 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 0.58 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

5/21/2009 39.63 18.56 NP 21.07 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

8/14/2009 39.63 21.00 NP 18.63 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 39.63 16.11 NP 23.52 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/20/2010 39.63 17.20 NP 22.43 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 26.1 <0.50 <0.50 <0.50 5.6 <250 <1.0 <1.0

2/7/2011 39.63 15.59 NP 24.04 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/15/2011 39.63 16.39 NP 23.24 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 3.6 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

2/20/2012 45.33 19.10 NP 26.23 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/31/2012 45.33 19.99 NP 25.34 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 6.3 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

9/27/2012 45.33 20.60 NP 24.73 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 45.33 16.53 NP 28.8 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

1/5/1992 49.80 33.16 NP 16.64 50000 57000 2400 1000 1100 3100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/10/1992 49.80 33.16 NP 16.64 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/5/1992 49.80 29.01 NP 20.79 ‐‐ 31000 2800 2100 800 2300 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/24/1992 49.80 29.45 NP 20.35 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/27/1992 49.80 29.45 NP 20.35 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/15/1992 49.80 30.53 NP 19.27 1200 40000 3400 3000 1300 3400 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/15/1992 49.80 31.26 NP 18.54 1100 27000 1700 580 700 1900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/15/1993 49.80 24.80 NP 25.00 580 17000 1700 1200 590 1800 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/7/1993 49.80 25.01 NP 24.79 100 750 0.8 0.8 <0.5 <0.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/23/1993 49.80 28.70 NP 21.10 770 40000 4000 500 920 3000 6619 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/1993 49.80 28.66 NP 21.14 ‐‐ 27000 2000 400 940 2600 13558 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/5/1994 49.80 26.37 NP 23.43 ‐‐ 27000 3400 930 950 2900 8595 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/22/1994 49.80 26.54 NP 23.26 ‐‐ 1700 220 2.3 2 3.4 262 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/13/1994 49.80 27.46 NP 22.34 ‐‐ 1200 250 21 <0.5 3.2 321 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/25/1995 49.80 20.96 NP 28.84 ‐‐ 1000 420 8 13 4 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/19/1995 49.80 19.59 NP 30.21 ‐‐ 5200 420 51 230 340 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/5/1995 49.80 19.61 NP 30.19 ‐‐ 320 4.2 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 49.80 24.40 NP 25.40 ‐‐ 5800 1000 40 31 180 7800 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/12/1996 49.80 25.44 NP 24.36 ‐‐ 370 <0.5 <0.5 <0.5 <1 <5.0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/22/1996 49.80 18.02 NP 31.78 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
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OAKLAND, CALIFORNIA
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7/2/1996 49.80 19.72 NP 30.08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/3/1996 49.80 NG NG NG ‐‐ <250 <2.5 <5 <5 <5 <50 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

11/8/1996 49.80 19.98 NP 29.82 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/3/1997 49.80 19.49 NP 30.31 ‐‐ <50 <0.5 14 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/28/1997 49.80 20.20 NP 29.60 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 49.80 22.53 NP 27.27 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 49.80 24.27 NP 25.53 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 49.80 21.07 NP 28.73 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 49.80 14.94 NP 34.86 ‐‐ 60 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 49.80 15.11 NP 34.69 ‐‐ 70 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 49.80 19.95 NP 29.85 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/2/1999 49.80 19.12 NP 30.68 ‐‐ 420 <1 <1 <1 <1 390 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/10/1999 49.80 15.51 NP 34.29 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1999 49.80 21.65 NP 28.15 ‐‐ 440 49 <1 <1 <1 910.0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/23/1999 49.80 22.32 NP 27.48 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/27/2000 49.80 15.72 NP 34.08 ‐‐ 2500 230 3 83 36 4400 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 49.80 16.92 NP 32.88 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2000 49.80 20.12 NP 29.68 ‐‐ 1700 18 5.5 7.9 5 510 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/11/2000 49.80 20.72 NP 29.08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/20/2001 49.80 15.91 NP 33.89 ‐‐ 880 38.2 <0.5 24.1 <1.5 391 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 49.80 18.38 NP 31.42 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/20/2001 49.80 21.23 NP 28.57 ‐‐ 3200 400 19.8 42 32.5 2510 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/2001 49.80 16.72 NP 33.08 ‐‐ 750 70.1 0.536 4.74 3.76 649 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/28/2002 49.80 15.25 NP 34.55 ‐‐ <50 <0.5 <0.5 <0.5 <1 8.7 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 49.80 16.57 NP 33.23 ‐‐ 110 0.977 <0.5 0.818 <1 8.35 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/12/2002 49.80 18.41 NP 31.39 ‐‐ 98 2.7 1.5 1.5 5.4 48 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 49.80 20.26 NP 29.54 ‐‐ 210 1.9 <0.5 <0.5 <0.5 32 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/10/2003 49.80 16.22 NP 33.58 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 3.2 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 49.80 14.30 NP 35.50 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <2.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/27/2003 49.80 18.15 NP 31.65 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 4.2 <0.5 <0.5 <0.5 <20 <100 ‐‐ ‐‐

11/10/2003 49.80 19.24 NP 30.56 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 0.57 <0.5 <0.5 <0.5 <20 <100 ‐‐ ‐‐

2/3/2004 49.80 14.84 NP 34.96 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

5/4/2004 49.80 14.67 NP 35.13 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

8/31/2004 49.80 17.75 NP 32.05 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

11/23/2004 49.80 16.03 NP 33.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/18/2005 49.80 12.47 NP 37.33 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

6/29/2005 49.80 12.65 NP 37.15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/1/2005 49.80 15.79 NP 34.01 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/2005 49.80 18.55 NP 31.25 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/2006 49.80 12.29 NP 37.51 ‐‐ 51 a <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/30/2006 49.80 12.15 NP 37.65 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/29/2006 49.80 16.37 NP 33.43 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/29/2006 49.80 18.73 NP 31.07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/20/2007 49.80 14.71 NP 35.09 ‐‐ 110 <0.5 <0.5 0.58 <0.5 <0.50 <0.50 <0.50 <0.50 <20 <300 <0.50 <0.50

5/25/2007 49.80 15.59 NP 34.21 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/9/2007 49.80 18.38 NP 31.42 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/9/2007 49.80 20.00 NP 29.80 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/14/2007 37.41 19.83 NP 17.58 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/12/2008 37.41 14.00 NP 23.41 ‐‐ 100 <0.5 <0.5 0.55 <0.5 <0.50 <0.50 <0.50 <0.50 <10 <100 <0.50 <0.50

5/22/2008 37.41 16.31 NP 21.10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/25/2008 37.41 19.20 NP 18.21 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/2008 37.41 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/25/2009 37.41 16.30 NP 21.11 ‐‐ 370 <0.50 <0.50 0.79 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <300 <0.5 <0.50

5/21/2009 37.41 15.97 NP 21.44 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/14/2009 37.41 19.30 NP 18.11 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 37.41 14.37 NP 23.04 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/20/2010 37.41 15.72 NP 21.69 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
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2/7/2011 37.41 14.02 NP 23.39 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/15/2011 37.41 15.40 NP 22.01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/20/2012 43.14 17.10 NP 26.04 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

6/27/2012 43.14 15.63 NP 27.51 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/31/2012 43.14 18.23 NP 24.91 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 43.14 14.71 NP 28.43 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

1/5/1992 51.07 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/10/1992 51.07 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/5/1992 51.07 30.05 NP 21.02 ‐‐ 11000 2000 180 490 1900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/24/1992 51.07 30.72 NP 20.35 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/27/1992 51.07 30.52 NP 20.55 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/15/1992 51.07 31.56 NP 19.51 3200 75000 2000 6500 2300 13000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/15/1992 51.07 32.40 NP 18.67 1600 34000 6200 8900 2000 7900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/15/1993 51.07 26.14 NP 24.93 8400 150000 12000 18000 3200 22000 82000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/7/1993 51.07 26.38 NP 24.69 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1993 51.07 31.43 1.92 19.64 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/27/1993 51.07 34.07 1.07 17.00 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/5/1994 51.07 30.44 3.30 20.63 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/22/1994 51.07 28.51 0.80 22.56 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/1994 51.07 29.33 0.70 21.74 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/25/1995 51.07 25.55 4.25 25.52 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/19/1995 51.07 19.78 0.12 31.29 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/5/1995 51.07 20.88 0.09 30.19 ‐‐ 140000 14000 30000 3500 26000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 51.07 24.68 0.10 26.39 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/12/1996 51.07 25.72 0.06 25.35 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/1996 51.07 19.33 0.08 31.74 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/2/1996 51.07 20.01 0.04 31.06 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/8/1996 51.07 20.28 0.01 30.79 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/3/1997 51.07 19.87 0.02 31.20 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/28/1997 51.07 20.59 0.01 30.48 ‐‐ 560000 1200 1300 290 2310 6100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 51.07 22.90 0.01 28.17 ‐‐ 24000 15000 16000 4900 24400 63000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 51.07 24.65 0.02 26.42 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/3/1997 51.07 NG NG NG ‐‐ 250000 32000 39000 6000 42000 160000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 51.07 21.22 0.01 29.85 ‐‐ 420000 23000 29000 5800 43000 75000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/2/1998 51.07 20.11 NP 30.96 ‐‐ 410000 27000 43000 6700 50000 20000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 51.07 15.10 0.01 35.97 ‐‐ 180000 25000 26000 3400 22900 35000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 51.07 15.31 0.01 35.76 ‐‐ 270000 21000 20000 2700 18800 34000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 51.07 21.10 0.10 29.97 ‐‐ 300000 22000 24000 4200 26000 95000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/10/1999 51.07 16.68 NP 34.39 ‐‐ 220000 20000 20000 2800 20000 100000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/23/1999 51.07 22.50 NP 28.57 ‐‐ 160000 21000 24000 2900 20000 44000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/23/1999 b 51.07 22.64 NP 28.43 ‐‐ 170000 25000 41000 3100 24000 40000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/27/2000 51.07 16.88 NP 34.19 ‐‐ 140000 15000 25000 3400 21000 19000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 51.07 17.75 NP 33.32 ‐‐ 150000 18000 31000 3500 22000 26000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/31/2000 51.07 21.97 NP 29.10 ‐‐ 200000 16000 26000 2500 16000 38000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/11/2000 51.07 22.05 NP 29.02 ‐‐ 130000 18600 30000 3250 20600 21700 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/20/2001 51.07 17.75 NP 33.32 ‐‐ 140000 15900 24800 3700 22100 12900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 51.07 20.15 NP 30.92 ‐‐ 130000 15100 19500 3300 21400 20300 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/20/2001 51.07 22.14 NP 28.93 ‐‐ 110000 12400 12600 2230 13000 39500 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/2001 51.07 18.17 NP 32.90 ‐‐ 150000 17500 26000 3050 19500 27500 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/28/2002 51.07 17.42 NP 33.65 ‐‐ 120000 13900 18800 3030 19600 17300 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 51.07 17.04 NP 34.03 ‐‐ 3700 190 23.3 139 287 826 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/12/2002 51.07 19.52 NP 31.55 ‐‐ 100000 13000 22000 3600 20000 18000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 51.07 21.08 NP 29.99 ‐‐ 120000 13000 21000 4400 25000 16000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/10/2003 51.07 17.84 NP 33.23 ‐‐ 100000 17000 21000 3400 20000 4400 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 51.07 16.66 NP 34.41 ‐‐ 150000 16000 24000 3500 22000 3600 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/27/2003 51.07 19.65 NP 31.42 ‐‐ 120000 14000 12000 3900 20000 5100 <120 <120 140 <5000 <25000 ‐‐ ‐‐

11/10/2003 51.07 20.80 NP 30.27 ‐‐ 97000 12000 9500 3600 15000 4200 <250 <250 <250 <10000 <50000 ‐‐ ‐‐
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HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA
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OAKLAND, CALIFORNIA
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GRO (ug/L)
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MTBE (ug/L)

2/3/2004 51.07 16.82 NP 34.25 ‐‐ 130000 14000 19000 3400 20000 1900 <500 <500 <500 <20000 <100000 <500 <500

5/4/2004 51.07 16.19 NP 34.88 ‐‐ 120000 12000 16000 3700 22000 2500 <250 <250 <250 <10000 <50000 <250 <250

8/31/2004 51.07 19.50 NP 31.57 ‐‐ 99000 10000 13000 3700 18000 3400 <250 <250 <250 <10000 <50000 <250 <250

11/23/2004 51.07 18.20 NP 32.87 ‐‐ 110000 8200 17000 4000 23000 2400 <250 <250 <250 <10000 <50000 <250 <250

1/18/2005 51.07 14.91 NP 36.16 ‐‐ 96000 6500 14000 3500 21000 3700 <100 <100 <100 <4000 <20000 <100 <100

6/29/2005 51.07 13.98 NP 37.09 ‐‐ 54000 6200 4900 3300 12000 3600 <50 <50 72 <2000 <10000 <50 <50

9/1/2005 51.07 17.00 NP 34.07 ‐‐ 58000 6300 6000 3300 15000 5100 <100 <100 100 <4000 <20000 <100 <100

11/3/2005 51.07 20.25 NP 30.82 ‐‐ 63000 7400 3700 3300 10000 3700 <100 <100 100 <4000 <20000 <100 <100

2/14/2006 51.07 13.72 NP 37.35 ‐‐ 97000 7500 11000 4300 16000 3400 <100 <100 <100 <4000 <60000 <100 <100

5/30/2006 51.07 13.50 NP 37.57 ‐‐ 28000 5200 2500 1500 3300 2300 <100 <100 <100 <4000 <60000 <100 <100

8/29/2006 51.07 18.16 NP 32.91 ‐‐ 65000 7200 4500 3200 11000 13000 <100 <100 100 <4000 <60000 <100 <100

11/29/2006 51.07 20.06 NP 31.01 ‐‐ 46000 8500 4600 3300 10000 11000 <120 <120 120 <5000 <75000 <120 <120

2/20/2007 51.07 16.43 NP 34.64 ‐‐ 78000 9700 12000 4100 16000 10000 <100 <100 <100 <4000 <60000 <100 <100

5/25/2007 51.07 16.80 NP 34.27 ‐‐ 62000 7400 9500 4100 15000 3400 <200 <200 <200 <8000 <120000 <200 <200

8/9/2007 51.07 19.55 NP 31.52 ‐‐ 58000 7400 5000 3800 12000 4100 <100 <100 <100 <4000 <60000 <100 <100

11/9/2007 51.07 21.53 NP 29.54 ‐‐ 49000 6300 3300 2900 8300 9500 <100 <100 <100 <4000 <60000 <100 <100

1/5/1992 49.95 33.69 NP 16.26 4000 7400 790 23 210 40 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/10/1992 49.95 33.74 NP 16.21 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/5/1992 49.95 29.65 NP 20.30 ‐‐ 2000 130 5.3 93 20 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/24/1992 49.95 30.14 NP 19.81 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/27/1992 49.95 30.14 NP 19.81 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/15/1992 49.95 31.07 NP 18.88 <50 450 55 3.1 34 7.1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/15/1992 49.95 31.93 NP 18.02 710 12000 940 <50 310 120 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/15/1993 49.95 25.71 NP 24.24 60 <50 <0.5 <0.5 <0.5 <0.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/7/1993 49.95 25.80 NP 24.15 <50 150 3.6 <0.5 0.9 1.3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/23/1993 49.95 29.18 NP 20.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/24/1993 49.95 NG NG NG <50 160 8.4 <0.5 3.7 1.3 15.3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/1993 49.95 29.25 NP 20.70 ‐‐ 9400 1100 48 530 120 2871 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/5/1994 49.95 26.84 NP 23.11 ‐‐ 7000 860 19 330 52 10414 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/22/1994 49.95 26.90 NP 23.05 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/13/1994 49.95 27.83 NP 22.12 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/25/1995 49.95 21.65 NP 28.30 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/19/1995 49.95 19.33 NP 30.62 ‐‐ 2400 170 8 130 27 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/5/1995 49.95 20.27 NP 29.68 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 49.95 23.73 NP 26.22 ‐‐ 2300 210 3.1 10 5.1 2400 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/12/1996 49.95 24.84 NP 25.11 ‐‐ <50 <0.5 <0.5 <0.5 <1 <5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/22/1996 49.95 18.60 NP 31.35 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/2/1996 49.95 18.88 NP 31.07 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

11/8/1996 49.95 19.14 NP 30.81 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/3/1997 49.95 18.72 NP 31.23 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/28/1997 49.95 19.38 NP 30.57 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 49.95 21.65 NP 28.30 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 49.95 23.45 NP 26.50 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 49.95 20.10 NP 29.85 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 49.95 15.57 NP 34.38 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 49.95 15.88 NP 34.07 ‐‐ 51 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 49.95 20.30 NP 29.65 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/2/1999 49.95 19.75 NP 30.20 ‐‐ <50 <1 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/10/1999 49.95 16.17 NP 33.78 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1999 49.95 22.05 NP 27.90 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/23/1999 49.95 22.55 NP 27.40 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/27/2000 49.95 16.40 NP 33.55 ‐‐ 350 22 <0.5 <0.5 <0.5 580 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 49.95 9.49 NP 40.46 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2000 49.95 13.02 NP 36.93 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/11/2000 49.95 13.30 NP 36.65 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/20/2001 49.95 16.49 NP 33.46 ‐‐ 1000 66.4 0.597 6.96 <1.5 398 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 49.95 18.82 NP 31.13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW‐2

MW‐3

5 of 14



TOC Elevation 

(ft)

Depth to Water 

(ft)

LNAPL 

Thickness (ft)

Water 

Elevation* (ft)
DRO (ug/L) Benzene (ug/L) Toluene (ug/L)

Ethylbenzene 

(ug/L)

Total Xylenes 

(ug/L)
DIPE (ug/L) ETBE (ug/L) TAME (ug/L) TBA (ug/L) Ethanol (ug/L)

1,2‐

Dibromoethane 

(EDB) (ug/L)

1,2‐

Dichloroethane 

(ug/L)

TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

9/20/2001 49.95 21.59 NP 28.36 ‐‐ 230 <0.5 0.593 <0.5 <1.5 289 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/2001 49.95 17.37 NP 32.58 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/28/2002 49.95 15.81 NP 34.14 ‐‐ <50 <0.5 <0.5 <0.5 <1 0.58 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 49.95 17.09 NP 32.86 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/12/2002 49.95 18.80 NP 31.15 ‐‐ 52 3.3 8.6 1.7 12 11 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 49.95 20.57 NP 29.38 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/10/2003 49.95 16.68 NP 33.27 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <2.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 49.95 14.72 NP 35.23 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/27/2003 49.95 18.50 NP 31.45 ‐‐ <50 <0.5 <0.5 <0.5 0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 ‐‐ ‐‐

11/10/2003 49.95 19.66 NP 30.29 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/3/2004 49.95 15.33 NP 34.62 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

8/31/2004 49.95 18.13 NP 31.82 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

11/23/2004 49.95 16.48 NP 33.47 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/18/2005 49.95 13.06 NP 36.89 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

6/29/2005 49.95 13.00 NP 36.95 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/1/2005 49.95 16.00 NP 33.95 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/2005 49.95 18.91 NP 31.04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/2006 49.95 12.90 NP 37.05 ‐‐ 86 <0.5 <0.5 <0.5 0.55 <0.50 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/30/2006 49.95 12.55 NP 37.40 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/29/2006 49.95 16.68 NP 33.27 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/29/2006 49.95 19.10 NP 30.85 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/20/2007 49.95 15.29 NP 34.66 ‐‐ 56 <0.5 <0.5 <0.5 <0.5 0.89 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/25/2007 49.95 15.94 NP 34.01 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/9/2007 49.95 18.70 NP 31.25 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/9/2007 49.95 20.27 NP 29.68 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/14/2007 37.56 20.21 NP 17.35 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/2008 37.56 14.68 NP 22.88 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <10 <100 <0.5 <0.5

5/22/2008 37.56 16.64 NP 20.92 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/25/2008 37.56 19.40 NP 18.16 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/2008 37.56 22.13 NP 15.43 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/25/2009 37.56 16.81 NP 20.75 ‐‐ 71 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

5/21/2009 37.56 16.40 NP 21.16 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/14/2009 37.56 19.60 NP 17.96 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 37.56 14.81 NP 22.75 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/20/2010 37.56 16.80 NP 20.76 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/7/2011 37.56 14.39 NP 23.17 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/15/2011 37.56 15.56 NP 22.00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/20/2012 43.27 17.41 NP 25.86 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/31/2012 43.27 18.51 NP 24.76 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 43.27 15.10 NP 28.17 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

7/24/1992 50.76 30.02 NP 20.74 ‐‐ 42000 3200 3600 1400 4100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/27/1992 50.76 30.02 NP 20.74 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/15/1992 50.76 31.14 NP 19.62 1700 55000 7600 13000 2800 9500 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/15/1992 50.76 31.98 NP 18.78 2200 36000 3700 4700 1200 4000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/15/1993 50.76 25.34 NP 25.42 1200 69000 7600 15000 2500 11000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/7/1993 50.76 25.67 NP 25.09 2500 73000 10000 19000 3400 14000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/23/1993 50.76 29.37 NP 21.39 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/24/1993 50.76 NG NG NG 5700 68000 11000 2100 8600 990 390 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/1993 50.76 29.40 NP 21.36 ‐‐ 32000 2500 4400 1300 4400 387 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/5/1994 50.76 27.09 NP 23.67 ‐‐ 64000 6500 14000 1900 9600 413 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/22/1994 50.76 27.33 NP 23.43 ‐‐ 85000 10000 20000 3200 13000 796 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/13/1994 50.76 28.25 NP 22.51 ‐‐ 51000 7100 13000 2100 8900 506 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/25/1995 50.76 21.85 NP 28.91 ‐‐ 26000 3600 9600 1200 6400  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/19/1995 50.76 19.44 NP 31.32 ‐‐ 89000 12000 24000 3500 18000  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/5/1995 50.76 20.52 NP 30.24 ‐‐ 130000 13000 29000 3300 25000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 50.76 24.23 NP 26.53 ‐‐ 110000 10000 23000 3600 17000 34000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/12/1996 50.76 25.34 NP 25.42 ‐‐ 46000 3500 8300 1100 8000 3000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/22/1996 50.76 19.13 NP 31.63 ‐‐ 40000 5100 9600 980 11800 29000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
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HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

7/2/1996 50.76 20.67 NP 30.09 ‐‐ 74000 9800 21000 2100 16600 41000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

11/8/1996 50.76 20.95 NP 29.81 ‐‐ 100000 7900 16000 2500 13700 37000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/3/1997 50.76 20.54 NP 30.22 ‐‐ 99000 17000 30000 4300 22700 79000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/28/1997 50.76 21.28 NP 29.48 ‐‐ 130000 12000 28000 3800 21000 37000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 50.76 23.61 NP 27.15 ‐‐ 110000 16000 25000 4900 24400 37000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 50.76 25.39 NP 25.37 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/3/1997 50.76 NG NG NG ‐‐ 66000 8200 8600 2700 13400 80000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 50.76 21.25 NP 29.51 ‐‐ 100000 9700 3200 1500 4700 92000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 50.76 15.96 NP 34.8 ‐‐ 430000 6900 31000 11000 56000 <5000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 50.76 16.10 NP 34.66 ‐‐ 250000 11000 26000 5500 26900 29000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 50.76 20.91 NP 29.85 ‐‐ 370000 11000 22000 8500 40000 92000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/2/1999 50.76 20.13 NP 30.63 ‐‐ 190000 4100 19000 4800 32000 28000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/10/1999 50.76 16.63 NP 34.13 ‐‐ 2700 23 7.1 8.1 25 120 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/23/1999 50.76 22.48 NP 28.28 ‐‐ 180000 11000 29000 7000 38000 12000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/23/1999 b 50.76 22.94 NP 27.82 ‐‐ 66000 6300 5200 2200 7800 35000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/27/2000 50.76 16.84 NP 33.92 ‐‐ 120000 8700 12000 3800 16000 27000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 50.76 17.85 NP 32.91 ‐‐ 110000 7600 16000 4400 20000 25000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/31/2000 50.76 21.71 NP 29.05 ‐‐ 110000 8800 7600 3400 14000 18000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/11/2000 50.76 22.05 NP 28.71 ‐‐ 70000 4580 3480 2550 9220 24400 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/20/2001 50.76 17.68 NP 33.08 ‐‐ 100000 7100 4530 2540 9370 63100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 50.76 19.40 NP 31.36 ‐‐ 180000 7430 14600 5400 25300 36100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/20/2001 50.76 22.01 0.03 28.75 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/27/2001 50.76 17.96 NP 32.8 ‐‐ 120000 6880 9030 2840 14600 32300 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/28/2002 50.76 17.06 NP 33.7 ‐‐ 80000 4920 5450 2220 12300 35900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 50.76 17.76 NP 33 ‐‐ 48000 2780 2770 1530 6790 25100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/12/2002 50.76 19.45 NP 31.31 ‐‐ 46000 4500 6800 2600 10000 9100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 50.76 21.29 NP 29.47 ‐‐ 36000 5200 3400 2000 6500 12000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/10/2003 50.76 17.16 NP 33.6 ‐‐ 70000 7000 4800 3300 13000 29000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 50.76 14.51 NP 36.25 ‐‐ 75000 7600 3700 3400 13000 26000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/27/2003 50.76 19.32 NP 31.44 ‐‐ 77000 7500 1300 2100 4000 32000 <250 <250 250 <10000 <50000 ‐‐ ‐‐

11/10/2003 50.76 20.36 NP 30.4 ‐‐ 110000 7100 3100 2100 5800 25000 <500 <500 <500 <20000 <100000 ‐‐ ‐‐

2/3/2004 50.76 16.51 NP 34.25 ‐‐ 160000 8400 9700 5000 23000 26000 <500 <500 <500 <20000 <100000 <500 <500

5/4/2004 50.76 16.47 NP 34.29 ‐‐ 110000 8100 7500 4300 17000 <250 <250 <250 <250 <10000 <50000 <250 <250

8/31/2004 50.76 19.16 NP 31.6 ‐‐ 91000 6600 8400 3700 14000 14000 <250 <250 <250 <10000 <50000 <250 <250

11/23/2004 50.76 18.02 NP 32.74 ‐‐ 7400000 20000 150000 320000 1400000 23000 <2500 <2500 <2500 <100000 <500000 <2500 <2500

1/18/2005 50.76 14.21 NP 36.55 ‐‐ 170000 5400 14000 6900 33000 8800 <250 <250 <250 <10000 <50000 <250 <250

6/29/2005 50.76 13.86 NP 36.9 ‐‐ 640000 3500 25000 24000 110000 1700 <250 <250 <250 <10000 <50000 <250 <250

9/1/2005 50.76 16.89 NP 33.87 ‐‐ 100000 3800 11000 4900 33000 1100 <500 <500 <500 <20000 <100000 <500 <500

11/3/2005 50.76 19.33 NP 31.43 ‐‐ 490000 4700 11000 10000 49000 1500 <500 <500 <500 <20000 <100000 <500 <500

2/14/2006 50.76 13.55 NP 37.21 ‐‐ 970000 60000 7000 36000 140000 38000 <500 <500 1000 <20000 <300000 <500 <500

5/30/2006 50.76 13.52 NP 37.24 ‐‐ 140000 3000 6600 6200 29000 560 <500 <500 <500 <20000 <300000 <500 <500

8/29/2006 50.76 17.52 NP 33.24 ‐‐ 52000 4700 2500 3500 12000 1800 <500 <500 <500 <20000 <300000 <500 <500

11/29/2006 50.76 19.93 0.11 30.83 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/20/2007 50.76 16.14 NP 34.62 ‐‐ 68000 8400 2600 4100 13000 15000 <250 <250 <250 <10000 <150000 <250 <250

5/25/2007 50.76 16.65 NP 34.11 ‐‐ 37000 5100 1200 2800 6900 3500 <200 <200 <200 <8000 <120000 <200 <200

8/9/2007 50.76 19.29 NP 31.47 ‐‐ 180000 5600 7700 5700 21000 2900 <100 <100 <100 4100 <60000 <100 <100

11/9/2007 50.76 21.27 NP 29.49 ‐‐ 110000 3300 2400 3600 13000 1200 <100 <100 <100 5700 <60000 <100 <100

12/14/2007 38.35 21.10 NP 17.25 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/2008 38.35 15.45 0.01 22.91 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/22/2008 38.35 17.44 NP 20.91 ‐‐ 48000 4500 880 1400 5000 1000 <100 <100 <100 6600 <60000 <100 <100

8/25/2008 38.35 20.32 0.05 18.07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/2008 38.35 22.20 NP 16.15 ‐‐ 45000 3300 520 910 3000 270 <100 <100 <100 6100 <60000 <100 <100

2/25/2009 38.35 17.60 NP 20.75 ‐‐ 39000 4600 2100 1800 6300 1300 <100 <100 <100 5600 <60000 <100 <100

5/21/2009 38.35 17.02 NP 21.33 ‐‐ 51000 3900 1100 1900 6800 3700 <100 <100 <100 4700 <60000 <100 <100

8/14/2009 38.35 20.09 NP 18.26 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 38.35 16.09 NP 22.26 ‐‐ 2500 4.7 1.5 1.3 4.1 3.4 <0.50 <0.50 <0.50 248 <250 <1.0 <1.0

8/20/2010 38.35 17.29 NP 21.06 ‐‐ 3530 39.8 0.89 1.3 15.8 7.0 <0.50 <0.50 <0.50 689 <250 <1.0 <1.0
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TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
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MTBE (ug/L)

2/7/2011 38.35 15.59 NP 22.76 ‐‐ 3600 7.1 0.76 1.2 5.1 3.7 <0.50 <0.50 <0.50 210 <250 <1.0 <1.0

8/15/2011 38.35 16.06 NP 22.29 ‐‐ 87600 3430 280 2880 8500 317 <12.5 <12.5 <12.5 3410 <6250 <25.0 <25.0

2/20/2012 43.64 17.94 NP 25.70 ‐‐ 692000 4870 505 7080 29800 228 <25.0 <25.0 <25.0 4700 <12500 <50.0 115

3/7/2012 43.64 17.75 NP 25.89 ‐‐ 8500 4000 42 480 1090 400 <50 <50 <50 4900 <2500 <12 <25

3/19/2012 43.64 16.42 NP 27.22 ‐‐ 15200 4800 125 562 512 768 <0.50 3.2 6 25200 <250 <1.0 <1.0

4/27/2012 43.64 13.52 NP 30.12 ‐‐ 17000 2800 490 1500 3230 370 <50 <50 <50 2900 <2500 <12 <25

5/29/2012 43.64 15.29 NP 28.35 ‐‐ 17000 2800 380 1400 2570 210 <50 <50 <50 2700 <2500 <12 <25

6/27/2012 43.64 16.50 NP 27.14 ‐‐ 16000 2500 390 1100 2400 250 <50 <50 <50 3200 <2500 <12 <25

8/31/2012 d 43.64 18.82 NP 24.82 ‐‐ 230000 2800 600 6100 17000 240 <25 <25 <25 1800 <300 <25 <25

9/27/2012 1 43.64 19.30 NP 24.34 ‐‐ 28000 2300 420 2000 6000 150 <40 <40 <40 3800 <2000 ‐‐ ‐‐

9/27/2012 2 43.64 19.30 NP 24.34 ‐‐ 58000 2600 530 7700 15000 160 <100 <100 <100 2400 <5000 ‐‐ ‐‐

2/5/2013 43.64 15.60 NP 28.04 ‐‐ 63000 2200 280 2600 7600 380 <15 <15 <15 3000 <150 <15 <15

7/24/1992 50.32 30.63 NP 19.69 ‐‐ ‐‐ 1.6 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/27/1992 50.32 30.63 NP 19.69 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/15/1992 50.32 31.52 NP 18.8 <50 <50 <0.5 <0.5 <0.5 <0.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/15/1992 50.32 32.42 NP 17.9 <50 58 1.3 <0.5 <0.5 <0.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/15/1993 50.32 26.29 NP 24.03 <50 <50 <0.5 0.6 <0.5 0.7 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/7/1993 50.32 26.33 NP 23.99 <50 <50 <0.5 <0.5 <0.5 1.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/23/1993 50.32 29.64 NP 20.68 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/24/1993 50.32 NG NG NG <50 <50 <0.5 <0.5 <0.5 <0.5 28.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/1993 50.32 29.75 NP 20.57 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 55.4 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/5/1994 50.32 27.26 NP 23.06 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 295 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/22/1994 50.32 27.34 NP 22.98 ‐‐ 350 <0.5 <0.5 <0.5 <0.5 419 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/13/1994 50.32 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/25/1995 50.32 22.16 NP 28.16 ‐‐ 240 6 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/19/1995 50.32 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

7/5/1995 50.32 20.80 NP 29.52 ‐‐ 180 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 50.32 24.20 NP 26.12 ‐‐ 860 <5 <5 <5 <10 3600 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/12/1996 50.32 25.30 NP 25.02 ‐‐ 860 <5 <5 <5 <10 2800 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/22/1996 50.32 19.13 NP 31.19 ‐‐ <50 <0.5 <1 <1 <1 470 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/2/1996 50.32 20.66 NP 29.66 ‐‐ 100 <0.5 <1 <1 <1 1100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

11/8/1996 50.32 20.98 NP 29.34 ‐‐ 1100 <5 <10 <10 <10 1500 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/3/1997 50.32 20.53 NP 29.79 ‐‐ <50 <0.5 <1 <1 <1 450 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/28/1997 50.32 21.25 NP 29.07 ‐‐ 1400 <0.5 <1 <1 <1 3500 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 50.32 23.40 NP 26.92 ‐‐ 6100 <0.5 <1 <1 <1 9100 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 50.32 25.16 NP 25.16 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/3/1997 50.32 NG NG NG ‐‐ 330 <0.5 <1 <1 <1 2600 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 50.32 21.13 NP 29.19 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 50.32 16.11 NP 34.21 ‐‐ 410 <0.5 <1 <1 <1 500 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 50.32 16.33 NP 33.99 ‐‐ 4300 <5 <10 <10 <10 3800 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 50.32 20.89 NP 29.43 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/2/1999 50.32 20.20 NP 30.12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/10/1999 50.32 16.75 NP 33.57 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1999 50.32 22.55 NP 27.77 ‐‐ <50 <1 <1 <1 <1 1600 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/23/1999 50.32 23.00 NP 27.32 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/27/2000 50.32 16.89 NP 33.43 ‐‐ 1700 4.4 0.54 <0.5 1 14000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 50.32 18.02 NP 32.3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2000 50.32 21.62 NP 28.7 ‐‐ 1200 <0.5 <0.5 <0.5 <0.5 3900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/11/2000 50.32 21.81 NP 28.51 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/20/2001 50.32 16.97 NP 33.35 ‐‐ 3300 <0.5 <0.5 <0.5 <1.5 3760 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 50.32 19.30 NP 31.02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/20/2001 50.32 22.00 NP 28.32 ‐‐ 2200 2.04 8.1 3.62 13.7 2460 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/2001 50.32 17.85 NP 32.47 ‐‐ 830 0.59 <0.5 <0.5 <1 1040 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/28/2002 50.32 16.31 NP 34.01 ‐‐ 1100 <0.5 <0.5 <0.5 <1 1450 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 50.32 17.57 NP 32.75 ‐‐ <50 <0.5 <0.5 <0.5 <1 1020 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/12/2002 50.32 19.27 NP 31.05 ‐‐ 190 1.9 4.6 1 7.3 480 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 50.32 20.94 NP 29.38 ‐‐ 270 <2.5 <2.5 <2.5 <2.5 500 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW‐4

MW‐6

8 of 14



TOC Elevation 

(ft)

Depth to Water 

(ft)

LNAPL 

Thickness (ft)

Water 

Elevation* (ft)
DRO (ug/L) Benzene (ug/L) Toluene (ug/L)

Ethylbenzene 

(ug/L)

Total Xylenes 

(ug/L)
DIPE (ug/L) ETBE (ug/L) TAME (ug/L) TBA (ug/L) Ethanol (ug/L)

1,2‐

Dibromoethane 

(EDB) (ug/L)

1,2‐

Dichloroethane 

(ug/L)

TABLE 3
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OAKLAND, CALIFORNIA
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3/10/2003 50.32 17.11 NP 33.21 ‐‐ 110 <0.5 <0.5 <0.5 <0.5 190 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 50.32 15.18 NP 35.14 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 36 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/27/2003 50.32 18.90 NP 31.42 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 8.9 <0.5 <0.5 <0.5 <20 <100 ‐‐ ‐‐

11/10/2003 50.32 20.13 NP 30.19 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 4.5 <0.5 <0.5 <0.5 <20 <100 ‐‐ ‐‐

2/3/2004 50.32 15.83 NP 34.49 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

5/4/2004 50.32 15.62 NP 34.7 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 24 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

8/31/2004 50.32 18.56 NP 31.76 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 27 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

11/23/2004 50.32 16.95 NP 33.37 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/18/2005 50.32 13.61 NP 36.71 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 1.3 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

6/29/2005 50.32 13.55 NP 36.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/1/2005 50.32 16.52 NP 33.8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/2005 50.32 19.28 NP 31.04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/2006 50.32 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/30/2006 50.32 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/29/2006 50.32 17.15 NP 33.17 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/29/2006 50.32 19.50 NP 30.82 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/20/2007 50.32 15.81 NP 34.51 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 24 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/25/2007 50.32 16.38 NP 33.94 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/9/2007 50.32 19.15 NP 31.17 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/9/2007 50.32 20.70 NP 29.62 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/14/2007 50.32 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/2008 50.32 15.08 NP 35.24 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <10 <100 <0.5 <0.5

5/22/2008 50.32 17.07 NP 33.25 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/25/2008 50.32 19.82 NP 30.5 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/2008 50.32 21.58 NP 28.74 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/25/2009 50.32 17.34 NP 32.98 ‐‐ 120 <0.50 <0.50 <0.50 <0.50 13 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

5/21/2009 50.32 16.85 NP 33.47 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/14/2009 50.32 20.03 NP 30.29 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 50.32 15.31 NP 35.01 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/20/2010 50.32 16.60 NP 33.72 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/7/2011 50.32 14.86 NP 35.46 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/15/2011 50.32 16.07 NP 34.25 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/20/2012 43.64 17.83 NP 25.81 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 0.66 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/31/2012 43.64 18.82 NP 24.82 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 43.64 15.53 NP 28.11 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

1/25/1995 51.40 21.67 NP 29.73 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/19/1995 51.40 25.27 NP 26.13 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/5/1995 51.40 24.63 NP 26.77 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 51.40 28.21 NP 23.19 ‐‐ 83 <0.5 <0.5 <0.5 <1 77 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/12/1996 51.40 29.29 NP 22.11 ‐‐ 63 <0.5 <0.5 <0.5 <1 120 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/22/1996 51.40 23.11 NP 28.29 ‐‐ <50 <0.5 <1 <1 <1 13 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/2/1996 51.40 23.56 NP 27.84 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

11/8/1996 51.40 20.06 NP 31.34 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/3/1997 51.40 23.42 NP 27.98 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/28/1997 51.40 24.12 NP 27.28 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 51.40 26.40 NP 25.00 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 51.40 28.14 NP 23.26 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 51.40 24.02 NP 27.38 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 51.40 21.00 NP 30.40 ‐‐ 1900 <0.5 <1 <1 <1 1800 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 51.40 21.17 NP 30.23 ‐‐ 50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 51.40 22.13 NP 29.27 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/2/1999 51.40 22.08 NP 29.32 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/10/1999 51.40 18.58 NP 32.82 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1999 51.40 24.29 NP 27.11 ‐‐ 70 <1 <1 <1 <1 4700 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/23/1999 51.40 24.53 NP 26.87 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/27/2000 51.40 18.58 NP 32.82 ‐‐ 910 <0.5 <0.5 <0.5 <0.5 2600 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 51.40 19.49 NP 31.91 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2000 51.40 22.53 NP 28.87 ‐‐ 440 <0.5 <0.5 <0.5 <0.5 900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW‐6
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TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

12/11/2000 51.40 22.75 NP 28.65 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/20/2001 51.40 18.79 NP 32.61 ‐‐ 1100 <0.5 <0.5 <0.5 <1.5 1210 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 51.40 19.82 NP 31.58 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/20/2001 51.40 21.35 NP 30.05 ‐‐ 1300 1.21 <0.5 <0.5 <1.5 1550 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/2001 51.40 20.36 NP 31.04 ‐‐ 510 <0.5 <0.5 <0.5 <1 643 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/28/2002 51.40 21.86 NP 29.54 ‐‐ 250 <0.5 <0.5 <0.5 <1 317 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 51.40 22.64 NP 28.76 ‐‐ <50 <0.5 <0.5 <0.5 <1 102 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/12/2002 51.40 23.51 NP 27.89 ‐‐ <50 <0.5 <0.5 <0.5 1 14 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 51.40 23.75 NP 27.65 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <2.5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/10/2003 51.40 21.25 NP 30.15 ‐‐ 61 <0.5 <0.5 <0.5 <0.5 99 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 51.40 21.44 NP 29.96 ‐‐ <100 <1 <1 <1 <1 120 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/27/2003 51.40 23.30 NP 28.10 ‐‐ 120 <0.5 <0.5 <0.5 <0.5 84 <0.5 <0.5 <0.5 <20 <100 ‐‐ ‐‐

11/10/2003 51.40 20.24 NP 31.16 ‐‐ 230 <1 <1 <1 <1 92 <1 <1 <1 <40 <200 ‐‐ ‐‐

2/3/2004 51.40 20.63 NP 30.77 ‐‐ <250 <2.5 <2.5 <2.5 <2.5 91 <2.5 <2.5 <2.5 <100 <500 <2.5 <2.5

5/4/2004 b 51.40 21.89 NP 29.51 ‐‐ <250 <2.5 <2.5 <2.5 <2.5 190 <2.5 <2.5 <2.5 <100 <500 <2.5 <2.5

8/31/2004 51.40 23.16 NP 28.24 ‐‐ <500 <5 <5 <5 <5 220 <5 <5 <5 <200 <1000 <5 <5

11/23/2004 51.40 21.65 NP 29.75 ‐‐ 590 <2.5 5 11 51 290 <2.5 <2.5 <2.5 <100 <500 <2.5 <2.5

1/18/2005 51.40 16.28 NP 35.12 ‐‐ <250 <2.5 <2.5 <2.5 2.5 92 <2.5 <2.5 <2.5 <100 <500 <2.5 <2.5

6/29/2005 51.40 14.50 NP 36.90 ‐‐ 2200 43 97 92 390 250 <2.5 <2.5 <2.5 <100 <500 <2.5 <2.5

9/1/2005 51.40 20.41 NP 30.99 ‐‐ <500 <5 <5 <5 <5 60 <5 <5 <5 <200 <1000 <5 <5

11/3/2005 51.40 21.00 NP 30.40 ‐‐ 130 a <1 <1 <1 1 130 <1 <1 <1 <40 <200 <1 <1

2/14/2006 51.40 16.31 NP 35.09 ‐‐ 100 <0.5 <0.5 <0.5 0.87 62 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/30/2006 51.40 17.58 NP 33.82 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 9.1 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

8/29/2006 51.40 18.64 NP 32.76 ‐‐ 100 <2.5 <2.5 <2.5 <2.5 140 <2.5 <2.5 <2.5 <100 <1500 <2.5 <2.5

11/29/2006 51.40 20.35 NP 31.05 ‐‐ 84 <2.5 <2.5 <2.5 <2.5 190 <2.5 <2.5 <2.5 <100 <1500 <2.5 <2.5

2/20/2007 51.40 17.09 NP 34.31 ‐‐ 160 a <2.5 <2.5 <2.5 <2.5 170 <2.5 <2.5 <2.5 <100 <1500 <2.5 <2.5

5/25/2007 51.40 17.20 NP 34.20 ‐‐ 70 a <1 <1 <1 <1 93 <1 <1 <1 <40 <600 <1 <1

8/9/2007 51.40 19.95 NP 31.45 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 42 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

11/9/2007 51.40 23.28 NP 28.12 ‐‐ 61 <0.5 <0.5 <0.5 1.3 71 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

12/14/2007 38.99 23.07 NP 15.92 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/11/2008 38.99 17.21 NP 21.78 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 200 <0.5 <0.5 <0.5 <10 <100 <0.5 <0.5

5/22/2008 38.99 17.55 NP 21.44 ‐‐ 200 <1 <1 <1 <1 81 <1 <1 <1 <20 <600 <1 <1

8/25/2008 38.99 20.55 NP 18.44 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 30 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

12/17/2008 38.99 21.86 NP 17.13 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 2.6 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

8/14/2009 38.99 20.31 NP 18.68 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/20/2010 38.99 16.82 NP 22.17 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 17.2 <0.50 <0.50 <0.50 9.8 <250 <1.0 <1.0

8/15/2011 38.99 16.28 NP 22.71 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 14.8 <0.50 <0.50 <0.50 13.1 <250 <1.0 <1.0

2/20/2012 44.21 18.48 NP 25.73 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 9.6 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

6/27/2012 44.21 16.70 NP 27.51 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/31/2012 44.21 19.39 NP 24.82 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 20 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

2/5/2013 44.21 15.83 NP 28.38 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 25 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

1/25/1995 50.88 31.59 NP 19.29 ‐‐ 54 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/19/1995 50.88 19.18 NP 31.70 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/5/1995 50.88 19.03 NP 31.85 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 50.88 24.40 NP 26.48 ‐‐ <50 <0.5 <0.5 <0.5 <1 <5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/12/1996 50.88 25.51 NP 25.37 ‐‐ <50 <0.5 <0.5 <0.5 <1 <5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/22/1996 50.88 18.00 NP 32.88 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/2/1996 50.88 19.83 NP 31.05 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

11/8/1996 50.88 20.09 NP 30.79 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/3/1997 50.88 19.72 NP 31.16 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/28/1997 50.88 20.44 NP 30.44 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 50.88 22.72 NP 28.16 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 50.88 24.51 NP 26.37 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 50.88 21.17 NP 29.71 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 50.88 18.34 NP 32.54 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 50.88 18.55 NP 32.33 ‐‐ 90 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 50.88 20.40 NP 30.48 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/2/1999 50.88 19.28 NP 31.60 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

5/10/1999 50.88 15.62 NP 35.26 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1999 50.88 21.74 NP 29.14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/23/1999 50.88 22.83 NP 28.05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/27/2000 50.88 16.25 NP 34.63 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 50.88 17.06 NP 33.82 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2000 50.88 21.72 NP 29.16 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/11/2000 50.88 22.03 NP 28.85 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/20/2001 50.88 16.23 NP 34.65 ‐‐ <50 <0.5 <0.5 <0.5 <1.5 0.991 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 50.88 19.35 NP 31.53 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/20/2001 50.88 21.95 NP 28.93 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/27/2001 50.88 16.98 NP 33.90 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/28/2002 50.88 15.38 NP 35.50 ‐‐ <50 <0.5 <0.5 <0.5 <1 <0.50 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 50.88 16.97 NP 33.91 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/12/2002 50.88 19.47 NP 31.41 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/12/2002 50.88 20.84 NP 30.04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/10/2003 50.88 16.56 NP 34.32 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 50.88 13.63 NP 37.25 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/27/2003 50.88 18.90 NP 31.98 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/10/2003 50.88 19.68 NP 31.20 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/3/2004 50.88 14.76 NP 36.12 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

5/4/2004 50.88 14.69 NP 36.19 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2004 50.88 18.08 NP 32.80 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/23/2004 50.88 15.77 NP 35.11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/18/2005 50.88 12.04 NP 38.84 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <20 <100 <0.50 <0.50

6/29/2005 50.88 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/1/2005 50.88 16.12 NP 34.76 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/2005 50.88 19.42 NP 31.46 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/2006 50.88 12.43 NP 38.45 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/30/2006 50.88 12.40 NP 38.48 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/29/2006 50.88 17.16 NP 33.72 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/29/2006 50.88 19.35 NP 31.53 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/20/2007 50.88 14.57 NP 36.31 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

5/25/2007 50.88 16.11 NP 34.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/9/2007 50.88 19.25 NP 31.63 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/9/2007 50.88 20.92 NP 29.96 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/14/2007 38.44 21.26 NP 17.18 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/12/2008 38.44 14.00 NP 24.44 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <10 <100 <0.5 <0.5

5/22/2008 38.44 16.86 NP 21.58 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/25/2008 38.44 19.92 NP 18.52 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/2008 38.44 21.45 NP 16.99 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/25/2009 38.44 16.19 NP 22.25 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

5/21/2009 38.44 16.10 NP 22.34 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/14/2009 38.44 20.17 NP 18.27 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 38.44 15.33 NP 23.11 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/20/2010 38.44 16.29 NP 22.15 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/7/2011 38.44 14.35 NP 24.09 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/15/2011 38.44 15.83 NP 22.61 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/20/2012 44.18 17.50 NP 26.68 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/31/2012 44.18 18.81 NP 25.37 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 44.18 15.00 NP 29.18 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

1/25/1995 51.05 22.32 NP 28.73 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/19/1995 51.05 19.86 NP 31.19 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/5/1995 51.05 20.78 NP 30.27 ‐‐ <50 <0.5 <0.5 <0.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/5/1995 51.05 24.33 NP 26.72 ‐‐ <50 <0.5 <0.5 <0.5 <1 160 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/12/1996 51.05 25.44 NP 25.61 ‐‐ <50 <0.5 <0.5 <0.5 <1 <5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/22/1996 51.05 18.01 NP 33.04 ‐‐ <50 <0.5 <1 <1 <1 11 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/2/1996 51.05 19.70 NP 31.35 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

11/8/1996 51.05 19.96 NP 31.09 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW‐8

MW‐9

11 of 14



TOC Elevation 

(ft)

Depth to Water 

(ft)

LNAPL 

Thickness (ft)

Water 

Elevation* (ft)
DRO (ug/L) Benzene (ug/L) Toluene (ug/L)

Ethylbenzene 

(ug/L)

Total Xylenes 

(ug/L)
DIPE (ug/L) ETBE (ug/L) TAME (ug/L) TBA (ug/L) Ethanol (ug/L)

1,2‐

Dibromoethane 

(EDB) (ug/L)

1,2‐

Dichloroethane 

(ug/L)

TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

1/3/1997 51.05 19.52 NP 31.53 ‐‐ <250 <2.5 <5 <5 <5 <50 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

4/28/1997 51.05 20.22 NP 30.83 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/1/1997 51.05 22.59 NP 28.46 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

10/2/1997 51.05 24.33 NP 26.72 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/3/1997 51.05 NG NG NG ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1/9/1998 51.05 21.11 NP 29.94 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 51.05 18.26 NP 32.79 ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 51.05 18.46 NP 32.59 ‐‐ 70 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/2/1999 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/10/1999 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1999 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/23/1999 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/27/2000 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/22/2000 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2000 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/11/2000 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/20/2001 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/19/2001 51.05 NG NG NG NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/20/2001 51.05 22.20 NP 28.85 ‐‐ 6300 2.87 <0.5 <0.5 <1.5 8640 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/2001 51.05 18.92 NP 32.13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/28/2002 51.05 17.22 NP 33.83 ‐‐ 19000 1560 61.3 84 111 20200 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 51.05 18.20 NP 32.85 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/12/2002 51.05 19.92 NP 31.13 ‐‐ 5100 570 180 <25 220 6400 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 51.05 21.78 NP 29.27 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/10/2003 51.05 18.25 NP 32.80 ‐‐ 26000 2500 <100 <100 <100 33000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 51.05 16.29 NP 34.76 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/27/2003 51.05 19.69 NP 31.36 ‐‐ 11000 830 <50 <50 <50 6300 <50 <50 <50 <2000 <10000 ‐‐ ‐‐

11/10/2003 51.05 19.97 NP 31.08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/3/2004 51.05 17.23 NP 33.82 ‐‐ 6200 180 <50 <50 <50 2100 <50 <50 <50 <2000 <10000 <50 <50

5/4/2004 51.05 17.17 NP 33.88 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2004 51.05 19.71 NP 31.34 ‐‐ <2500 210 <25 <25 <25 1500 <25 <25 <25 <1000 <5000 <25 <25

11/23/2004 51.05 18.58 NP 32.47 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/18/2005 51.05 14.98 NP 36.07 ‐‐ 490 32 <2.5 <2.5 8.9 130 <2.5 <2.5 <2.5 150 <500 <2.5 <2.5

6/29/2005 51.05 14.74 NP 36.31 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/1/2005 51.05 17.42 NP 33.63 ‐‐ 3500 1300 <25 <25 28 240 <25 <25 <25 2700 <5000 <25 <25

11/3/2005 51.05 19.90 NP 31.15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/2006 51.05 12.95 NP 38.10 ‐‐ 2700 a <25 <25 <25 <25 2200 <25 <25 <25 <1000 <15000 <25 <25

5/30/2006 51.05 13.76 NP 37.29 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/29/2006 51.05 17.86 NP 33.19 ‐‐ 1200 580 <25 <25 <25 <25 <25 <25 <25 2100 <15000 <25 <25

11/29/2006 51.05 20.25 NP 30.80 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/20/2007 51.05 16.91 NP 34.14 ‐‐ 780 66 1.5 2 1.4 3.2 <1 <1 <1 380 <600 <1 <1

5/25/2007 51.05 17.28 NP 33.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/9/2007 51.05 19.71 NP 31.34 ‐‐ 650 150 <0.5 <0.5 2 1.4 <0.5 <0.5 <0.5 790 <300 <0.5 <0.5

11/9/2007 51.05 21.62 NP 29.43 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/14/2007 38.63 21.66 NP 16.97 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/12/2008 38.63 16.30 NP 22.33 ‐‐ 890 27 2.5 28 5.4 <0.50 <0.5 <0.5 <0.5 37 <100 <0.5 <0.5

5/22/2008 38.63 18.10 NP 20.53 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/25/2008 38.63 20.93 NP 17.70 ‐‐ 180 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 75 <300 <0.5 <0.5

12/17/2008 38.63 22.86 NP 15.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/25/2009 38.63 18.78 NP 19.85 ‐‐ 600 11 0.86 1.1 2.2 <0.50 <0.50 <0.50 <0.50 17 <300 <0.50 <0.50

5/21/2009 38.63 17.95 NP 20.68 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/14/2009 38.63 20.81 NP 17.82 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 38.63 16.71 NP 21.92 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/20/2010 38.63 17.22 NP 21.41 ‐‐ 137 26.5 <0.50 <0.50 <1.5 0.91 <0.50 <0.50 <0.50 92.5 <250 <1.0 <1.0

2/7/2011 38.63 16.18 NP 22.45 ‐‐ 78.5 1.6 <0.50 <0.50 <1.5 0.64 <0.50 <0.50 <0.50 27.6 <250 <1.0 <1.0

8/15/2011 38.63 VO VO VO ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
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TOC Elevation 

(ft)

Depth to Water 

(ft)

LNAPL 

Thickness (ft)

Water 

Elevation* (ft)
DRO (ug/L) Benzene (ug/L) Toluene (ug/L)

Ethylbenzene 

(ug/L)

Total Xylenes 

(ug/L)
DIPE (ug/L) ETBE (ug/L) TAME (ug/L) TBA (ug/L) Ethanol (ug/L)

1,2‐

Dibromoethane 

(EDB) (ug/L)

1,2‐

Dichloroethane 

(ug/L)

TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

2/20/2012 44.35 18.88 NP 25.47 ‐‐ 204 43.2 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 59.1 <250 <1.0 <1.0

8/31/2012 44.35 19.68 NP 24.67 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

9/27/2012 44.35 20.25 NP 24.10  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 44.35 16.44 NP 27.91 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

1/9/1998 NSVD 20.97 NP ‐‐ ‐‐ <50 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/6/1998 NSVD 18.07 NP ‐‐ ‐‐ 800 <0.5 <1 <1 <1 980 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7/21/1998 NSVD 18.28 NP ‐‐ ‐‐ 80 <0.5 <1 <1 <1 <10 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/30/1998 NSVD 22.22 NP ‐‐ NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/2/1999 NSVD 21.83 NP ‐‐ ‐‐ 940 <10 <10 <10 <10 690 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/10/1999 NSVD 17.99 NP ‐‐ NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/23/1999 NSVD 22.61 NP ‐‐ ‐‐ <50 <1 <1 <1 1.4 1000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/23/1999 NSVD 23.75 NP ‐‐ NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/27/2000 NSVD 18.83 NP ‐‐ ‐‐ 1900 <0.5 <0.5 <0.5 <0.5 2800 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/22/2000 NSVD 19.47 NP ‐‐ NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/31/2000 NSVD 22.64 NP ‐‐ ‐‐ 1700 <0.5 <0.5 <0.5 <0.5 13000 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/11/2000 NSVD 22.84 NP ‐‐ NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/20/2001 NSVD 19.57 NP ‐‐ ‐‐ 16000 <0.5 <0.5 <0.5 <1.5 11900 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/19/2001 NSVD 20.63 NP ‐‐ NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/20/2001 NSVD 23.07 NP ‐‐ ‐‐ 5800 <0.5 <0.5 <0.5 <1.5 8160 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/27/2001 NSVD 20.92 NP ‐‐ ‐‐ 6600 17.3 14.5 <12.5 <25 7750 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/28/2002 NSVD 18.52 NP ‐‐ ‐‐ 3600 10.8 <0.5 <0.5 <1 5380 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6/28/2002 NSVD 18.41 NP ‐‐ ‐‐ <50 <0.5 <0.5 <0.5 <1 2570 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

9/12/2002 NSVD 20.57 NP ‐‐ ‐‐ 660 <5 <5 <5 <5 3300 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

12/12/2002 NSVD 22.80 NP ‐‐ ‐‐ 1400 <5 <5 <5 <5 3300 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

3/10/2003 NSVD 19.26 NP ‐‐ ‐‐ 1700 <5 <5 5.3 15 2800 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5/12/2003 NSVD 17.90 NP ‐‐ ‐‐ 1500 <12 <12 <12 <12 2200 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/27/2003 NSVD 20.82 NP ‐‐ ‐‐ 4100 <25 <25 <25 <25 2800 <25 <25 <25 <1000 <5000 ‐‐ ‐‐

11/10/2003 NSVD 21.92 NP ‐‐ ‐‐ <5000 <50 <50 <50 <50 3300 <50 <50 <50 <2000 <10000 ‐‐ ‐‐

2/3/2004 NSVD 18.52 NP ‐‐ ‐‐ 5100 <50 <50 <50 <50 2300 <50 <50 <50 <2000 <10000 <50 <50

5/4/2004 NSVD 17.63 NP ‐‐ ‐‐ <2500 <25 <25 <25 <25 1600 <25 <25 <25 <1000 <5000 <25 <25

8/31/2004 NSVD 20.67 NP ‐‐ ‐‐ <5000 <50 <50 <50 <50 1900 <50 <50 <50 <2000 <10000 <50 <50

11/23/2004 NSVD 19.79 NP ‐‐ ‐‐ 2600 <25 <25 <25 <25 2300 <25 <25 <25 <1000 <5000 <25 <25

1/18/2005 NSVD 16.13 NP ‐‐ ‐‐ 560 <5 <5 <5 <5 530 <5 <5 <5 <200 <1000 <5 <5

6/29/2005 NSVD 15.56 NP ‐‐ ‐‐ 110 1.9 4.6 4.2 17 71 <0.5 <0.5 <0.5 <20 <100 <0.5 <0.5

9/1/2005 NSVD 18.10 NP ‐‐ ‐‐ <250 <2.5 <2.5 <2.5 <2.5 280 <2.5 <2.5 <2.5 <100 <500 <2.5 <2.5

11/3/2005 NSVD 20.90 NP ‐‐ ‐‐ 800 a <5 <5 <5 7 770 <5 <5 <5 <200 <1000 <5 <5

2/14/2006 NSVD 15.58 NP ‐‐ ‐‐ 600 <0.5 <0.5 <0.5 <0.5 400 c <0.5 <0.5 1.2 34 <300 <0.5 <0.5

5/30/2006 NSVD 14.70 NP ‐‐ ‐‐ 95 <0.5 <0.5 <0.5 <0.5 <0.50 <0.5 <0.5 <0.5 <20 <300 <0.5 <0.5

8/29/2006 NSVD 18.69 NP ‐‐ ‐‐ 250 <5 <5 <5 <5 490 <5 <5 <5 <200 <3000 <5 <5

11/29/2006 NSVD 21.35 NP ‐‐ ‐‐ 650 a <5 <5 <5 <5 1400 <5 <5 5.8 <200 <3000 <5 <5

2/20/2007 NSVD 18.65 NP ‐‐ ‐‐ 720 <5 <5 <5 <5 850 <5 <5 <5 <200 <3000 <5 <5

5/25/2007 NSVD 18.15 NP ‐‐ ‐‐ 130 a <0.5 <0.5 <0.5 <0.5 170 <0.5 <0.5 0.69 <20 <300 <0.5 <0.5

8/9/2007 NSVD 20.83 NP ‐‐ ‐‐ 970 <10 <10 <10 <10 1600 <10 <10 <10 <400 <6000 <10 <10

11/9/2007 NSVD 22.53 NP ‐‐ ‐‐ 1100 <10 <10 <10 13 1600 <10 <10 <10 <400 <6000 <10 <10

12/14/2007 40.45 22.62 NP 17.83 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/2008 40.45 17.86 NP 22.59 ‐‐ <50 <0.5 <0.5 <0.5 <0.5 770 <0.5 <0.5 2.6 <10 <100 <0.5 <0.5

5/22/2008 40.45 19.05 NP 21.40 ‐‐ 81 <0.5 <0.5 <0.5 <0.5 2.8 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

8/25/2008 40.45 21.88 NP 18.57 ‐‐ <50 <0.5 1 <0.5 0.98 500 <0.5 <0.5 2.2 <10 <300 <0.5 <0.5

12/17/2008 40.45 23.32 NP 17.13 ‐‐ <50 <20 <20 <20 <20 910 <20 <20 <20 <400 <12000 <20 <20

2/25/2009 40.45 20.07 NP 20.38 ‐‐ 84 <5.0 <5.0 <5.0 <5.0 290 <5 <5 <5 <100 <3000 <5 <5

5/21/2009 40.45 18.80 NP 21.65 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

8/14/2009 40.45 21.76 NP 18.69 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 40.45 17.80 NP 22.65 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 21.9 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/20/2010 40.45 18.64 NP 21.81 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

2/7/2011 40.45 17.02 NP 23.43 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 0.53 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/15/2011 40.45 17.76 NP 22.69 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 13.8 <0.50 <0.50 <0.50 13.1 <250 <1.0 <1.0

2/20/2012 46.17 20.00 NP 26.17 ‐‐ <50.0 <0.50 <0.50 <0.50 <1.5 65.1 <0.50 <0.50 <0.50 5.3 <250 <1.0 <1.0

8/31/2012 46.17 20.79 NP 25.38 ‐‐ <50 <0.50 <0.50 <0.50 <0.50 57 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50
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TOC Elevation 

(ft)

Depth to Water 

(ft)

LNAPL 

Thickness (ft)

Water 

Elevation* (ft)
DRO (ug/L) Benzene (ug/L) Toluene (ug/L)

Ethylbenzene 

(ug/L)

Total Xylenes 

(ug/L)
DIPE (ug/L) ETBE (ug/L) TAME (ug/L) TBA (ug/L) Ethanol (ug/L)

1,2‐

Dibromoethane 

(EDB) (ug/L)

1,2‐

Dichloroethane 

(ug/L)

TABLE 3

HISTORICAL GROUNDWATER GAUGING AND ANALYTICAL DATA

76 (FORMER BP) SERVICE STATION NO. 11117

7210 BANCROFT AVENUE

OAKLAND, CALIFORNIA

Well I.D.

GROUNDWATER GAUGING DATA GROUNDWATER ANALYTICAL DATA

GRO (ug/L)
Date

MTBE (ug/L)

MW‐10 2/5/2013 46.17 17.59 NP 28.58 <50 <0.50 <0.50 <0.50 <0.50 3.1 <0.50 <0.50 <0.50 <5.0 <5.0 <0.50 <0.50

12/14/2007 37.64 20.16 NP 17.48 ‐‐ 8000 <10 72 230 760 <10 <10 <10 <10 <400 <6000 <10 <10

2/12/2008 37.64 14.35 NP 23.29 ‐‐ 5500 46 13 220 160 <2.5 <2.5 <2.5 <2.5 <50 <500 <2.5 <2.5

5/22/2008 37.64 16.63 NP 21.01 ‐‐ 5700 80 21 320 150 <5 <5 <5 <5 <100 <3000 <5 <5

8/25/2008 37.64 19.48 NP 18.16 ‐‐ 5300 <5 20 120 320 <5 <5 <5 <5 <100 <3000 <5 <5

12/17/2008 37.64 21.26 NP 16.38 ‐‐ 12000 2.4 2.6 30 54 <0.50 <0.5 <0.5 <0.5 <10 <300 <0.5 <0.5

2/25/2009 37.64 16.38 NP 21.26 ‐‐ 6800 0.86 20 150 390 <0.50 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

5/21/2009 37.64 16.16 NP 21.48 ‐‐ 2500 1.5 4.4 36 82 1.5 <0.50 <0.50 <0.50 <10 <300 <0.50 <0.50

8/14/2009 37.64 19.27 NP 18.37 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/10/2010 37.64 13.35 NP 24.29 ‐‐ 820 0.53 0.86 9.0 15.4 1.4 <0.50 <0.50 <0.50 6.1 <250 <1.0 <1.0

8/20/2010 37.64 15.66 NP 21.98 ‐‐ 1740 0.52 1.4 16.5 26.1 1.2 <0.50 <0.50 <0.50 8.2 <250 <1.0 <1.0

2/7/2011 37.64 13.55 NP 24.09 ‐‐ 1530 <0.50 1.3 14.3 24.1 1.1 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

8/15/2011 37.64 14.58 NP 23.06 ‐‐ 1530 <0.50 0.80 9.2 8.0 <0.50 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

2/20/2012 43.34 16.24 NP 27.10 ‐‐ 2180 0.65 3.5 48.9 70.6 0.73 <0.50 <0.50 <0.50 <5.0 <250 <1.0 <1.0

6/27/2012 43.34 15.4 NP 27.94 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8/31/2012 43.34 17.61 NP 25.73 ‐‐ 1800 <0.50 2.3 40 46 0.58 <0.50 <0.50 <0.50 5.1 <5.0 <0.50 <0.50

9/27/2012 43.34 18.45 NP 24.89  ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2/5/2013 43.34 14.30 NP 29.04 870 <0.50 <0.50 8.5 8.4 <0.50 <0.50 <0.50 <0.50 <5.0 <8.0 <0.50 <0.50

Gauging Notes:

TOC ‐ Top of Casing

ft ‐ Feet

NP ‐ LNAPL not present

LNAPL ‐ Light non‐aqueous phase liquid

* ‐ Corrected for LNAPL if present (assumes LNAPL specific gravity = 0.75) DRO‐ diesel range organics

NG ‐ Not gauged GRO‐ gasoline range organics

VO ‐ Vehicle Obstruction MTBE‐ Methyl tertiary‐butyl ether

NSVD ‐ Not  surveyed TBA‐ Tertiary‐butyl alcohol

‐‐ ‐ No information available DIPE‐ Di‐isopropyl ether

¹ ‐ Sample taken pre‐purge ETBE‐ Ethyl tertiary‐butyl ether

²‐ Sample taken post‐purge

a ‐ The hydrocarbon result for GRO was partly due to individual peaks in the quantitation range

b ‐ Samples run outside of hold time

c ‐ Initial analysis for MTBE within holding time but required dilution

d ‐ Repeat analysis of EPA Method 8260B yielded inconsistent results; the concentrations appear to vary between the bottles.  The highest concentration results are reported.

MW‐11

TAME‐ Tertiary‐amyl methyl ether

Analytical Notes:

‐‐ ‐ No information available

< ‐ Not detected at or above indicated laboratory reporting limit

NS ‐ Well not sampled.

ug/L ‐ micrograms/liter
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SITE LOCATION AND BACKGROUND 

The Site is an active 76-brand gasoline retail outlet located on the northern corner of Bancroft Avenue and 73rd Avenue at 

7210 Bancroft Avenue in Oakland, Alameda County, California.  The site consists of a service station building, three 

12,000-gallon gasoline underground storage tanks (USTs), and one 10,000-gallon diesel UST with associated piping and 

dispensers.  The site is covered with asphalt or concrete surfacing except for planters along the southeastern and 

southwestern property boundaries and at the north corner of the property. 

Land use in the immediate vicinity of the site is mixed commercial and residential.  BP acquired the facility from Mobil Oil 

Corporation in 1989.  In January 1994, BP transferred the property to TOSCO Marketing Company (TOSCO) and has not 

operated the facility since that time. 

SUMMARY OF PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

1984 UST Replacement: In 1984, the pre-existing USTs at the site were removed and three single-walled fiberglass 

gasoline USTs (6,000-gallon, 10,000-gallon, and 12,000-gallon) and one 6,000-gallon diesel UST were installed in a cavity 

immediately to the northeast of the former USTs.  A UST removal/installation report is not on file, and it is unknown if one 

was ever prepared.  No documentation was reportedly found referencing the conditions of the removed USTs or 

reporting evidence of the hydrocarbon impacts in the soil and groundwater, if any, at the time of the UST removal. 

1989 Phase II Environmental Audit:  In December 1989, Hunter Environmental Services, Inc. (Hunter) performed a Phase 

II Environmental Audit on the adjacent Eastmont Town Center site located to the north and northwest of the former BP 

Site.  Part of the Phase II study included the installation monitoring well MW-3 near the western boundary of the former 

BP Site.  Soil samples collected from 10 and 20 feet below ground surface (bgs) from MW-3 were analyzed for total 

petroleum hydrocarbons (TPH), benzene, toluene, ethyl benzene, and total xylenes (BTEX), and oil and grease.  No 

analytes were reported above their respective laboratory reporting limits (LRLs).  A groundwater sample collected from 

MW-3 was reported to contain TPH and benzene at concentrations of 2,700 micrograms per liter (µg/L) and 530 µg/L, 

respectively (Hunter, 1989). 

1991 Phase I Subsurface Investigation:  In December 1991, Hydro Environmental Technologies, Inc. (Hydro) drilled two 

on-site soil borings (MW-1 and MW-2) to total depths of 40 feet bgs, and soil samples were collected at 10-foot intervals 

between 5 and 25 feet bgs.  First groundwater was encountered at approximately 30 feet bgs.  The analytical results of 

the soil samples from MW-1 and MW-2 reported total petroleum hydrocarbons as gasoline (TPH-g) and BTEX at 

concentrations below their respective LRLs (Hydro, 1991).  

1992 Phase I Subsurface Investigation:   In July 1992, Hydro advanced boring MW-4 and MW-6 to total depths of 40 feet 

bgs, and boring B-5 was advanced to 50 feet bgs, First groundwater was encountered at approximately 30 feet bgs in 

borings MW-4 and MW-6, and no free water was encountered in boring B-5.  The analytical results of soil samples 

collected at 30 feet bgs from B-5 and MW-6 reported TPH-g and BTEX at concentrations below their respective LRLs.  The 

maximum TPH-g and BTEX concentrations in soil reported in MW-4 were 6,000 milligrams per kilogram (mg/kg) and 34 

mg/kg, respectively, from a depth of 20 feet bgs.  Borings MW-4 and MW-6 were subsequently converted into monitoring 

wells (Hydro, 1992). 

1994 Baseline Assessment Report: In September 1994, EMCON performed a Supplemental Site Assessment at the site.  

Four exploratory soil borings (THP-1, TB-2, TB-3, TB-4) were advanced to a maximum depth of 45 feet bgs north of the 
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former and existing UST complexes (THP-1), at the former service bays (TB-2), north of the northern pump island (TB-3), 

and at a former pump island (TB-4). Additionally, one soil sample was collected from beneath each of the five dispensers 

(TD-1 through TD-5).  Groundwater was encountered in TB-2 and TB-3 at approximately 33 to 36 feet bgs and 

groundwater samples were collected from TB-2 and TB-3 via temporarily well points.  Maximum concentrations of 16 

mg/kg TPH-g (TD-3), TPH as diesel (TPH-d) at concentrations ranging from 110 mg/kg to 5,000 mg/kg (TD-1 through TD-5), 

and benzene at concentrations below LRLs were reported in soil samples.  TPHg was not reported above the LRLs and a 

maximum concentration of 0.7 µg/L benzene (TB-3) was reported in groundwater samples (EMCON, 1994).  

1994 Well Installation: In October 1994, Hydro advanced boring MW-7 to a total depth of 45 feet bgs, and borings MW-8 

and MW-9 were advanced to total depths of 40 feet bgs.  First encountered groundwater was at approximately 27 feet 

bgs to 32 feet bgs.  TPH-g and BTEX were not detected above their respective LRLs in soil samples collected from 25 feet 

bgs in each boring.  The three borings were subsequently converted into monitoring wells MW-7 through MW-9 (Hydro, 

1995). 

1997 Offsite Well Installation: In July 1997, Pacific Environmental Group (PEG) drilled one boring (MW-10) offsite to a 

depth of approximately 37.5 feet bgs.  Soil samples were collected and the boring was subsequently converted into a 

monitoring well.  First groundwater was encountered at approximately 26 feet bgs.  No TPH-g, BTEX or methyl tertiary 

butyl ether (MTBE) was detected in soil samples at concentrations above their respective LRLs in MW-10.  TPH-g and BTEX 

were not detected in the groundwater sample from MW-10 at concentrations above their respective LRLs.  However, 

MTBE was detected at concentration of 13 µg/L using EPA Method 8020 (PEG, 1997). 

1998 UST and Associated Piping and Dispenser Removal:  In August 1998, Environmental Resolutions, Inc. (ERI) removed 

the three gasoline USTs (6,000-gallon, 10,000-gallon, and 12,000-gallon), one 6,000-gallon diesel UST, and associated 

dispensers and piping from the site.  There was no visible evidence of leakage from the USTs removed.  A total of eight 

native soil samples were collected from beneath each end of the removed USTs (denoted as A through H on Figure 2) at 

depths of 14 to 16 feet bgs, and a total of 18 soil samples (denoted as I through Z on Figure 2) were collected from the 

former dispenser locations and from beneath the associated product lines at three feet bgs (ERI, 1998).  

TPH-g was reported in five of the eight UST excavation samples at concentrations ranging from 3.7 mg/kg (S-15-T2S) to 

5,300 mg/kg (S-15-T1S).  TPH-d was detected at 630 mg/kg (S-15-T1N) and 800mg/kg (S-15 T1S) into two samples, 

benzene concentrations ranged between 0.40 mg/kg (S-15-T1N) to 0.95 mg/kg (S-16-T3N) in three samples, MTBE 

concentrations ranged between 0.028 mg/kg (S-14-T4S) to 5.3 mg/kg (S-16-T3N) in seven samples, and lead was not 

reported in the sample analyzed for lead.  TPH-g was reported in nine of the eighteen dispenser and product line samples 

with concentrations ranging between 1.4 mg/kg (S-3-PL12) to 7,200 mg/kg (S-3-D4). TPH-d was detected between 4.8 

mg/kg (S-3-PL12) to 190 mg/kg (S-3-PL11) in five samples, benzene was detected between 0.0089 mg/kg (S-3-PL12) to 22 

mg/kg (S-3-D4) in three samples and MTBE was detected between 0.048 mg/kg (S-3-PL12) to 15 mg/kg (S-3-PL1) in ten 

samples (ERI, 1998).  

During the 1998 UST replacement activities, approximately 389 tons of soil and backfill were transported off-site disposal. 

The existing 10,000-gallon diesel and three 12,000-gallon gasoline USTs were installed as replacements (ERI, 1998). 

1999 Groundwater Recovery Test: In April 1999, Alisto Engineering Group (Alisto) conducted groundwater recovery tests 

on wells MW-1 through MW-4, MW-6, MW-7 and MW-10 to assess the spatial variation in hydraulic conductivity in the 
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shallow water-bearing zone across the Site.  Testing by the Bouwer-Rice method yielded hydraulic conductivities of 2.46 x 

10
-2

 ft/min for MW-1, 2.42 x 10
-4

 ft/min for MW-2, 3.82 x 10
-4

 ft/min for MW-3, 5.75 x 10-4 ft/min for MW-4, 1.99 x 10
-2

 

ft/min for MW-6 1.09 x 10
-4

 ft/min for MW-7 and 8.78 x 10
-5

 ft/min for MW-10.  The geometric mean of the hydraulic 

conductivity and flow velocity values were calculated to be 1.37 x 10-5 feet per second and 73.85 feet per year, 

respectively (Alisto, 1999). 

1999 Extraction Well Installation: In November 1999, Cambria Environmental Technology, Inc. (Cambria) installed two 4-

inch diameter wells (EX-1 and EX-2) on-site to facilitate potential remedial activities at the site.  Well EX-1 was drilled to 

39.5 feet bgs and EX-2 was drilled to 36.5 feet bgs.  Groundwater was first encountered at 26 feet bgs.  No TPH-G or BTEX, 

and relatively low MTBE concentrations (below 0.012 mg/kg) were reported in soil samples collected from EX-1 and EX-2 

(Cambria, 2000). 

2000 Interim Remedial Action and Recovery Testing: Between March 16 and April 30, 2000, Cambria conducted interim 

remedial activities at the site to evaluate the effectiveness of hydrocarbon and MTBE reduction using short-term 

groundwater extraction.  During eight extraction events, approximately 10,900 gallons of groundwater was extracted 

from wells EX-1, EX-2 and MW-2.  During the extraction events, stable to slightly decreasing hydrocarbon and MTBE 

concentration trends were reported in samples collected from wells MW-2 and EX-1, located immediately southwest of 

the existing USTs.  Samples from well EX-2, located north of the existing USTs, exhibited lower hydrocarbon and MTBE 

concentrations than MW-2 and EX-1.  In April 2000, during the batch extraction events, recovery tests were conducted on 

wells EX-1, EX-2 and MW-2.  Based on the recovery test measurements, the calculated hydraulic conductivity values 

ranged from 1.85 x 10
-4

  ft/min to 8.33 x 10^4 ft/min with resulting flow velocities of 16 ft/year to 73 ft/year at well MW-2 

(Cambria, 2000).   

The calculated hydraulic conductivity values ranged from 2.02 x 10
5
 ft/min to 3.85 x 10

-5
 ft/min for well EX-1 with resulting 

flow velocities of 1.8 to 3.4 Ft/yr.  And a well EX-2, the calculated hydraulic conductivity values ranged from 3.04 x 10
-4

 

ft/min to 2.13 x 10
-3

 ft/min for resulting flow velocities of 27 ft/year to 187 ft/year.  The geometric mean of these values is 

a hydraulic conductivity of 3.0 x 10
-4

 ft/min and resulting flow velocity of 26 ft/year (Cambria, 2000). 

2001 Dual-Phase Extraction Pilot Test: From October 29, through November 2, 2001, Cambia performed a dual phase soil 

vapor and groundwater extraction (DPE) pilot test on the monitoring wells with the highest historical hydrocarbon 

concentrations (i.e., MW-2 and MW-4) and the extraction wells (EX-1 and EX-2) at the site.  The DPE test results indicated 

that the vacuum influence was limited to within 18 to 28 feet of the extraction well.  Water levels typically decreased 

several feet in the extraction wells and had a varied response in the observation wells. Estimated vapor-phase removal 

rates were approximately 200-pounds of hydrocarbon per day in wells MW-4 and EX-1, and less than 5-pounds of 

hydrocarbon per day in wells MW-2 and EX-2 (Cambria 2002).   

Soil vapor concentrations showed a decreasing trend in wells MW-4 and EX-1 during the short-term pilot tests.  Grab 

water samples collected before and after the pilot tests remained the same order of magnitude.  A total of 6,500 gallons 

of water was extracted during the DPE pilot test and appropriately disposed off-site.  Overall, the test results indicated 

that DPE is a feasible remedial alternative for the site (Cambria, 2002).  Alameda County Environmental Health (ACEH) 

approved Cambria’s August 8, 2002, Dual Phase Extraction Pilot Test Report as a Corrective Action Plan (CAP). 
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2005 Soil and Water Investigation: In Fall 2005, URS completed nine Geoprobe soil borings with co-located Hydropunch 

borings.  The first phase of work was on-site source area characterization: five boring locations (A-1 through A-5) were 

advanced in the vicinity of the possible hydrocarbons source areas such as locations of former and current USTs, products 

dispensers, and in the vicinity of MW-4 to adequately characterize the lateral and vertical extent of petroleum 

hydrocarbons in soils in the identified source areas.  An off-site assessment was completed during the second phase of 

work (borings A-7 through A-10) to further define the downgradient, cross-gradient, and up-gradient extent of the 

groundwater plume (soil boring A-6 was unable to be advanced due to close proximity to electric lines and product 

piping).  Maximum concentrations of gasoline range organics (GRO), benzene, and MTBE were detected in soil at 

concentrations of 490 mg/kg [A-4 (23.5-24
’
)], 0.11 mg/kg [A-5 (35-35.5

’
)], and 0.84 mg/kg [A-1 (46-46.5

’
)], respectively.  

Maximum concentrations of GRO, benzene, and MTBE were detected in ground water at concentrations of 510,000 µg/L 

[A-2 (21.3
’
)], 11,000 µg/L [A-4 (34-36

’
)], and 39,000 ug/L [A-4 (34-36

’
)], respectively (URS, 2005). 

The cross-gradient and downgradient lateral extents of the dissolved hydrocarbon plume were characterized during the 

last investigation. However, the vertical extent of the dissolved-phase hydrocarbons on the southern portion of the site 

was not defined. Specifically, significantly elevated concentrations were detected in Hydropunch groundwater samples 

collected from the bottom depths of soil borings A-2, A-3 and A-4.  The bottom Hydropunch sample from boring A-2 (40-

42 ft bgs) contained concentrations of GRO, benzene, and MTBE at 36,000 µg/L. 1,800 µg/L, and 110 µg/L, respectively.  

The bottom Hydropunch sample from boring A-3 (34-36 ft bgs) contained concentrations of GRO, benzene, and MTBE at 

12,000µg/L, 21µg/L, and 8.3µg/L respectively.  The bottom Hydropunch sample from boring A-4 (34-36 ft bgs) contained 

GRO, benzene, and MTBE concentrations of 120,000µg/L, 11,000µg/L and 39,000 µg/L respectively (URS, 2005).   

Therefore, the vertical extent of dissolved phase petroleum hydrocarbon contamination remains unknown in this 

southern area of the site (URS, 2005).  A work plan for soil and water investigation to delineate the vertical extent of 

contamination in the southern portion of the site was submitted to ACEH in October 2006. 

2007 Soil and Groundwater Investigation: In April 2007, Stratus Environmental, Inc. (Stratus) advanced cone 

penetrometer test (CPT) borings in three locations onsite (CPT-1 through CPT-3) to maximum depths of 60 feet bgs.  CPT-1 

was advanced southwest of the dispenser islands and southeast of monitoring well MW-1; CPT-2 was advanced south of 

the dispenser islands and southwest of monitoring well MW-4; CPT-3 was advanced in the eastern corner of the side as 

requested by the ACEH.  An Ultraviolet Induced Fluorescence (UVIF) module was used at each CPT boring location, 

analyzing the vertical extent of petroleum hydrocarbons in additional to providing soil profiling data.  Groundwater 

samples were collected from multiple depths at each boring locations; physical soil samples were not collected during this 

investigation. 

 GRO was detected above laboratory reporting limits in five of the seven groundwater samples, ranging from 170 

µg/L (CPT-3-28-32’) to 170,000 µg/L (CPT-1-37-41’). 

 Benzene was detected above laboratory reporting limits in four of the seven groundwater samples, ranging from 

0.51 µg/L (CPT-3-23-27’) to 7,700 µg/L (CPT-2-37-41’). 

 Toluene was detected above laboratory reporting limits in three of the seven groundwater samples, ranging from 

57 µg/L (CPT-1-30-34’) to 670 µg/L (CPT-2-28-32’). 
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 Ethylbenzene was detected above laboratory reporting limits in four of the seven groundwater samples, ranging 

from 530 µg/L (CPT-2-37-41’) to 2,600 µg/L (CPT-1-37-41’). 

 Total xylenes were detected above laboratory reporting limits in four of the seven groundwater samples, ranging 

from 290 µg/L (CPT-2-37-41’) to 9,600 µg/L (CPT-1-37-41’). 

 MTBE was detected above laboratory reporting limits in five of the seven groundwater samples, ranging from 4.4 

µg/L (CPT-3-56-60’) to 6,500 µg/L (CPT-2-37-41’). 

 TBA was detected above laboratory reporting limits in groundwater sample CPT-2-37-41’ at 2,400 µg/L. 

2007-2008 DPE System Installation: Construction of the DPE system was started by Broadbent & Associates, Inc (BAI) and 

Stratus in late 2007. The system consists of a thermal/catalytic oxidizer with a 25 horsepower liquid ring blower designed 

to extract water and vapor from six on-site extraction wells. Extracted vapor were to be treated by thermal/catalytic 

oxidation and discharged to the atmosphere under the oversight of the Bay Area Air Quality Management District. 

Extracted groundwater was to be treated by a sediment filter and three 1,000 pounds carbon vessels before being 

discharged into the City of Oakland sanitary sewer system. DPE wells DPE-1 through DPE-5 were installed at the site to 

total depths ranging from 35 feet to 40 feet bgs. Well MW-2 was overdrilled and destroyed to allow DPE-4 to be installed 

in the same borehole.  The system is currently connected to six wells (DPE-1 through DPE-5 and EX-1) (BAI, 2008a).  

As of the end of the fourth quarter 2008 the system had not been started. BAI and Stratus were still coordinating with 

Pacific Gas & Electric (PG&E) to install electrical service to the system. Natural gas was completed to the site and system 

in third quarter 2008 (BAI, 2008a).  

During DPE construction activities, on-site groundwater monitoring well MW-11 was installed to a total depth of 40 feet 

bgs on the southern corner of the site. Soil samples collected at 20 feet and 30 feet bgs reported maximum 

concentrations of 1.9 mg/kg GRO and 0.0089 mg/kg benzene. MTBE was not reported above the LRL in either of the soil 

samples (BAI, 2008a).   

2009-2011 DPE System Startup Efforts:  In 2009, Antea Group (formerly Delta Consultants) began coordinating with 

nearby businesses (Eastmont Mall and Burger King) for the 3-phase power source.  Due to financial considerations, Antea 

Group also explored another alternative for the startup of the DPE system, which included reconfiguring the current 

system for single phase power.  

2011-2012 Remedial Action Site Investigation:  Antea Group submitted the Remedial Action Investigation Work Plan, 

dated August 03, 2011 to the ACEH.  The ACEH approved the proposed scope of work in an agency letter to Antea Group 

dated September 1, 2011.  In October 2011, Antea Group and subcontractors advanced borings C-1 through C-5, and 

advanced and installed remedial wells SVE-1 and AS-1 per the August 2011 Work Plan.  Antea Group submitted a 

Remedial Investigation Work Plan Addendum, dated December 13, 2011 which proposes a postponement of the AS/SVE 

pilot test described in the August 3, 2011 Remedial Action Investigation Work Plan to utilize a new remedial strategy 

called Plume Stop, a product created by Regenesis.  Between March 26 and 30, 2012, Antea Group and Regenesis 

oversaw subcontractor Vironex inject Plume Stop at nine soil boring locations using direct push technology.  Antea Group 

is currently conducting the post injection groundwater monitoring events as outlined in the December 2011 Work Plan 

Addendum.     
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FREE PRODUCT RECOVERY DURING GROUNDWATER MONITORING EVENTS 

Free product was observed in groundwater monitoring well MW-2 between 1993 and 1998, at thicknesses ranging from 

2.60 feet (3/30/1994) to less than 0.01 feet (10/2/1997 to 7/21/1998). When free product was observed in the well, it 

was removed by bailer.  Between 1993 and 1998, a cumulative total of 24.9 gallons of free product had been removed 

from the well (Alisto, 1998).  

Free product was also observed in well MW-4 during the third quarter 2001 (0.03 inches), fourth quarter 2006 (0.11 

inches), first quarter 2008 (0.01 inches), and third quarter 2008 (0.05 inches); and in EX-2 during the second quarter 2007 

(0.01 inch). With the exception of 1.5 gallons of a free product/water mixture recovered from MW-4 during the third 

quarter 2008 (BAI, 2008b), free product was not recovered from these wells when observed.  

SENSTIVE RECEPTORS 

2000 Potential Receptor Survey, Expanded Site Plan and Well Search: In October 2000, Alisto completed a potential 

receptor survey, prepared an expanded site plan with neighboring property parcel information and underground utilities 

mapped, and identified wells in the vicinity of the site.  A review of the files of the California Department of Water 

Resources (DWR) was performed to identify all known wells within one-half mile radius of the site.  The results of the well 

search revealed that there were 17 wells other than the on-site monitoring sells.  Of these, 11 were offsite monitoring 

wells; four were cathodic protection wells, one an industrial well, and one an irrigation well for a nearby cemetery.  No 

domestic/municipal water supply wells were identified from review of the DWR files (Alisto, 2000). 

2010 Sensitive Receptor Survey:  Delta Consultants (Delta) submitted a Sensitive Receptor Survey in October 2010.  As 

part of that receptor survey, Delta conducted a records review (environmental database search), a well radius search, and 

a search for other sensitive receptors which have the potential to be affected by the petroleum hydrocarbon release at 

the site.  Delta’s review of the historical aerial photographs indicated that the site in 1939 was primarily used for 

agricultural purposes with small family residences. In general, the site was developed to the current conditions with the 

station building in 1974. The historical topographic maps support the indication of residential houses and agriculture in 

the site region as early as 1915 to 1948. The well search indicated that 10 wells were within a one-mile radius of the site.  

DWR indicated the presence of 7 wells within a one-mile radius of the site. However, no records were found for the status 

of these wells as being active or abandoned. The main surface water bodies were Lake Merritt located northwest of the 

site and San Leandro Bay located west of the site. Several churches, schools and day care centers were located within a 

one-mile radius of the site. Based on the above identified receptors’ distances form the site, directions from the site, and 

extent of hydrocarbon impact at the site, they were not anticipated to be affected by the petroleum hydrocarbon release 

at the site.     
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From:  Craig Sandefur and Ben Mork, Ph.D.             November 28, 2012 

To:   Antea Group 

RE: Project Summary: New Remediation Technology Application at 76 (Former BP) Station No. 11117 
Oakland, CA 

Regenesis and Antea Group (Antea) collaborated on the field testing of a new groundwater remediation 
technology to assist in the immobilization and remediation of Total Petroleum Hydrocarbons-Gasoline 
(TPH-G) present in groundwater at the 76 Site Former BP Station No. 1117. This new technology, 
tentatively named “Plume Stop™”, is in development by Regenesis’ Research & Development 
department, and serves the purpose of trapping groundwater contaminants to minimize their health 
risks and facilitate in-place biodegradation.  This memo serves to outline the work performed at the 
service station located at 7210 Bancroft Avenue in Oakland, CA, present data collected for the project, 
and summarize Regenesis’ hypotheses regarding the data and observations. 

Technology Description 

Plume Stop™ is comprised of water-soluble, non-toxic ingredients typically applied via direct push 
injection or injection wells.  This technology is protected by Regenesis patents and patents pending.  It is 
an environmentally friendly, water-soluble composition (see attached MSDS) that is injected into soil 
and groundwater.  After the material is distributed in the subsurface, it undergoes a cross-linking 
process on the order of days to weeks which forms a sorbent network on the surface of soil without 
plugging the formation.  Plume Stop™ reacts in situ to form a sorbent network throughout the 
contaminated zone.  The intended function of the Plume-Stop™ technology is to 1) Adsorb contaminants 
and reduce groundwater concentrations, 2) Inhibit transport of contaminants in groundwater, and 3) 
Provide a matrix for bacteria and contaminants to facilitate natural attenuation. 

Recent laboratory and field studies on the Plume Stop™ technology indicate that it should have 
negligible impacts on groundwater oxidation-reduction potential (redox) and geochemistry.  The sorbent 
network is intended to last in excess of a few years, and possibly 10 years or more.   Laboratory studies 
have also shown that the biodegradation of the Plume Stop™ itself is negligible under both anaerobic 
and aerobic conditions for time periods of at least one year. 

Project Goals 

The intended result of the Plume Stop™ application is a substantial and sustained reduction of 
contaminant concentrations in groundwater of the targeted treatment area.  This capture of 
contamination will inhibit migration and hold the contaminant in-place.   Laboratory studies on this 
technology indicate that Plume Stop™ causes on the order of 50-90% drop in groundwater contaminant 
concentrations within weeks of application due to a sorption of contaminant onto the Plume Stop™ 
material.  Additional Regenesis objectives of this study are to validate and optimize performance of the 
new Plume Stop™ technology, and possibly to demonstrate its expected longevity of multiple years. 
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Site Background and Treatment Plan 

Hydrocarbon contamination in the groundwater at this site is in the form of Total Petroleum 
Hydrocarbons - Gasoline (TPH-g) and benzene, toluene, ethyl benzene and total xylenes (BTEX).  In 
addition to the fuel hydrocarbons the fuel additive/oxygenate Methyl Tertiary Butyl Ether (MTBE) and its 
biodegradation daughter product Tertiary Butyl Alcohol (TBA) were also detected. The targeted 
treatment area for this Plume Stop™ application was based on analytical results from existing 
monitoring well (MW-4) and for which long term data was available.  As part of the Plume Stop™ Test, 
baseline groundwater monitoring of Well MW-4 was performed in March 2012. The laboratory analysis 
results indicated the presence of TPH-G (8.5 mg/L), BTEX (5.6 mg/L), MTBE (0.4 mg/L) and TBA (4.9 
mg/L). These concentration levels were generally consistent with previous groundwater monitoring 
results. Based on this data as well as previous analytical results from this well, an injection of Plume 
Stop™ was designed. The intent of this design was to partition the hydrocarbons and fuel additives out 
of groundwater in the vicinity of this well resulting in demonstrable reduction in concentration over 
time.   The approved application plan was for injection of approximately 6,300 gallons of Plume Stop™ 
solution via 12 injection points arranged around a central monitoring well (MW-4). Well DPE-5 was not 
sampled as part of this study due to its’ immediate proximity to MW-4. 

Application of Plume Stop™ 

Due to the orientation of underground utilities a total of 9 injection points were cleared and advanced at 
the site.  Overall the application volume was less than specified in the original plan; however, the field 
injection volume per point was increased slightly from approximately 525 to 598 gallons per point. This 
resulted in a total Plume Stop application volume of 4,186 gallons.    A map of the Plume Stop™ 
application array is shown in Figure 1. 

Results and Discussion 
 
After application, groundwater in Well MW-4 was monitored monthly for 3 months and again at six 
months.   Based on prior experience, Plume Stop™ effects are expected to occur in less than 3 months 
after injection.  The monitoring well data collected are provided in Table 1. We have made the following 
observations based on the information collected in this study: 

• Following the Plume Stop™ application, groundwater in the treatment area well exhibited the 
following post-application changes in hydrocarbon: 

o TPH-G Concentrations 
 Increased approximately 2X   

• Stable across months 1 - 3  
 Increased approximately 10X  

• Between months 3 and 6  
o BTEX Concentrations 

 Increased by 1-3 mg/L  
• Across months 1 - 3  

 Increased by a factor of 10X  



TECHNICAL MEMORANDUM         

3 of 3 
 

• Between months 3 and 6  
o MTBE+TBA (total of the combined concentrations) 

 Declined by 1.9 – 2.8 mg/L  
• Across months 1-3 

 Lowest combined concentration   
• Month 6:  2.5 mg/L or about 50% reduction 
• Generally trended lower over the course of the test 

 Geochemistry was relatively unchanged through the test period (Table 1.) 
 
 
Our initial approach to this site as well as the overall Plume Stop™ test was assumptions that the 
petroleum hydrocarbons as well as fuel oxygenate concentrations were relatively stable and 
homogeneous in the soil and groundwater matrix surrounding MW-4.  This was based on the long term 
groundwater data for the site made available to Regenesis as well as soil and GW data collected as part 
of the baseline assessment and groundwater sampling event.  It appears, based on the results in Table 1, 
that a significant hydrocarbon mass may have been perturbed/desorbed by the Plume Stop™ injection 
program. This contaminant mass has subsequently become represented in the MW-4 groundwater 
results. 
 
Using the 1-month time point as a baseline level and supported by pre-baseline long term data from 
MW-4, we believe that it is reasonable to hypothesize that Plume Stop™ appears to have significantly 
reduced MTBE, TBA and benzene fractions in groundwater in the area of MW-4. Over a period of 3-6 
months following Plume Stop™  application MTBE+TBA was reduced from its baseline level of 5.3 mg/L 
to between 2.5 and 3.5 mg/L and benzene was reduced from its baseline level of 4 mg/L to ≤2.8 mg/L.  
Over the same time frame TPH-G rose from a baseline level of 8.5 mg/L to ≥17 mg/L.   
  
The reductions presented above for MTBE+TBA and benzene in GW were significant given the overall 
elevation in TPH-G concentrations.  The reduction in MTBE+TBA as a percentage of baseline ranged from 
35% to >50% while benzene reduction percentages remained relatively stabilized at between 30-38%.  
 
Conclusions 
 
A careful review of the Plume Stop™ technology was performed at the Oakland site.  While data 
interpretation is somewhat challenging, it is Regenesis’ hypothesis that an additional hydrocarbon mass 
was disturbed/desorbed by the injection of the Plume Stop™ material. Thus, the pre-application 
baseline data does not represent the full nature and/or extent of the hydrocarbon mass present.  This is 
demonstrated by the elevated levels of TPH-G observed in the 1 month monitoring event. This elevated 
concentration remained relatively stable for 3 months followed by what is interpreted as an in-flux of 
elevated levels of TPG-G (10X) between months 3 and 6. Presumably capture of a portion of the 
contaminant mass was achieved by the Plume Stop™ material.  We believe this is indicated by the lower 
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and stable concentrations of MTBE and TBA (less adsorptive species) over the same time frame as the 
increased TPH-G levels in this area.  
 
Some additional benefits of the study are 1) emplaced plume-stop material should assist in minimizing 
future transport and dissolution of contamination remaining at the Oakland site 2) Regenesis continues 
to learn and improve Plume Stop™  form, function, and field application. 
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Table 1. Antea Group Groundwater Monitoring Data, 76 (former BP) SS No. 11117, 7210 Bancroft Avenue, Oakland, CA.

Well ID DPT‐1‐36 DPT‐2‐32 DPT‐2‐40

Sample ID MW‐4 MW‐4 MW‐4 MW‐4 MW‐4_20120930 DPT‐1‐36 DPT‐2‐32 DPT‐2‐40

Date Sampled 3/7/2012 4/27/2012 5/30/2012 6/27/2012 9/27/2012 3/7/2012 3/7/2012 3/7/2012

Monitoring Event baseline 1 month 2 month 3 month 6 month baseline baseline baseline

Analyte Units
Reporting 

Limit

Dissolved Oxygen (DO) mg/L ‐‐ 2.66 0.56 1.76 0.6 1.6

ORP (Redox Potential) mV ‐‐ ‐32.5 ‐244.3 ‐113.8 ‐110.9 ‐67.2

Conductivity µS/cm ‐‐ 1058 1242 1351 1215 1080

pH ‐‐ 6.64 6.55 6.55 6.53 6.56

Turbidity NTU ‐‐ 35 17 218 60 73

Temperature °C ‐‐ 19.83 22.17 20.52 19.02 17.44

Water Levels ‐‐ 17.76 13.67 15.33 16.51 20.65

Alkalinity, Total (as CaCO3) mg/L 5 525 742 496 510 556

Total Iron mg/L 0.1 4.55 4.89 5.62 8.33 27.1

Dissolved Iron mg/L 0.1 2.08 2.23 3.88 4.55 6.57

Methane µg/L 8 5,870 5,020 4,300 6,060 4,340 ‐‐ 1,880 4,790

Sulfate mg/L 1 ‐‐ 13 < 1.0 < 1.0 < 1.0

Sulfide mg/L 0.05 < 0.05 0.2 0.25 0.3 0.2

Nitrate (as N) mg/L 0.1 ‐‐ < 0.10 < 0.10 < 0.10 < 0.10

TOC mg/L 5 7.8 25 63 84 73

COD mg/L 5 63 120 100 78 520

TPH‐G µg/L 50 8,500 17,000 17,000 16,000 58,000 4,900 5,700 2,400 .

Benzene µg/L 0.5 4,000 2,800 2,800 2,500 2,600 480 76,00 920

Ethylbenzene µg/L 1 480 1,500 1,400 1,100 7,700 170 760 58

Toluene µg/L 1 42 490 380 390 530 15 47 44

p/m‐Xylene µg/L 1 890 2,500 2,000 710 78 150

o‐Xylene µg/L 1 200 730 570 270 18 71

Methyl‐t‐Butyl Ether (MTBE) µg/L 1 400 370 210 250 160 11 13 11

Tert‐Butyl Alcohol (TBA) µg/L 10 4,900 2,900 2,700 3,200 2,400 2,400 6,700 4,600

Diisopropyl Ether (DIPE) µg/L 2 < 50 < 50 < 50 < 50 < 100 < 10 < 2 < 2

Ethyl‐t‐Butyl Ether (ETBE) µg/L 2 < 50 < 50 < 50 < 50 < 100 < 10 < 2 3.7

Tert‐Amyl‐Methyl Ether (TAME) µg/L 2 < 50 < 50 < 50 < 50 < 100 < 10 < 2 < 2

Ethanol µg/L 100 < 200 < 2,500 < 2,500 < 2,500 < 5,000 < 500 < 100 < 100

Key to Abbreviations

TPH‐G Total Petroleum Hydrocarbons ‐ Gasoline Range

TPH Total Petroleum Hydrocarbons

ORP Oxidation Reduction Potential

TOC Total Organic Carbon

COD Chemical Oxygen Demand

mg/L milligrams per liter

µg/L micrograms per liter

mV millivolts

µs/cm microseimens per centimeter

NTU Nephelometric Turbidity Units

2,400 15,000

MW‐4



MMSSDDSS  PPlluummee  SSttoopp  PPaarrtt  AA..DDOOCC  11  

  

MMAATTEERRIIAALL  SSAAFFEETTYY  DDAATTAA  SSHHEEEETT  

ffoorr  

PPlluummee  SSttoopp™™  PPaarrtt  AA  ((CCCCMM  PPaarrtt  AA))  

  

LLaasstt  RReevviisseedd::  OOccttoobbeerr  2277,,  22001111  

  

******************************************************************************************************************  

SSeeccttiioonn  11  --  MMaatteerriiaall  IIddeennttiiffiiccaattiioonn  

******************************************************************************************************************  

  

SSuupppplliieerr::  RReeggeenneessiiss  BBiioorreemmeeddiiaattiioonn  PPrroodduuccttss,,  IInncc..  

      11001111  CCaallllee  SSoommbbrraa  ##110000  

      SSaann  CClleemmeennttee,,  CCAA  9922667733  

  

TTeelleepphhoonnee::  ((994499))  336666--88000000  

FFaaccssiimmiillee::  ((994499))  336666--88009900  

  

TTrraaddee  NNaammee::    PPlluummee  SSttoopp  PPaarrtt  AA  

      

  

  

  

SSeeccttiioonn  22  --  HHaazzaarrddoouuss  IInnggrreeddiieennttss  

  

  

CCllaassssiiffiiccaattiioonn::    NNoonnee  ooff  tthhee  iinnggrreeddiieennttss  ooff  tthhiiss  mmaatteerriiaall  mmeeeettss  

tthhee  ddeeffiinniittiioonn  ooff  ““DDaannggeerroouuss””  aass  ddeeffiinneedd  iinn  EEuurrooppeeaann  DDiirreeccttiivveess  

6677//554488//EEEECC,,  11999999//4455//EECC,,  22000011//5588//EECC..  

  

DDOOTT  HHaazzaarrdd  CCllaassssiiffiiccaattiioonn::    NNoonn--hhaazzaarrddoouuss  mmaatteerriiaall  

  

SSlliipp  HHaazzaarrdd::    SSlliipp  hhaazzaarrdd  wwhheenn  ssppiilllleedd  mmaatteerriiaallss  bbeeccoommeess  wweett..  

  

EEyyeess::    GGeell  mmaayy  ccaauussee  ffoorreeiiggnn  bbooddyy  iirrrriittaattiioonn  iinn  ssoommee  iinnddiivviidduuaallss..  

  

SSkkiinn::    PPrroolloonnggeedd  ccoonnttaacctt  wwiitthh  ggeell  mmaayy  ccaauussee  ddrryyiinngg  oorr  cchhaappppiinngg..  

  

IInnggeessttiioonn::    NNoott  ttooxxiicc  iiff  sswwaalllloowweedd  ((lleessss  tthhaann  aa  mmoouutthhffuull))  bbaasseedd  

oonn  aavvaaiillaabbllee  iinnffoorrmmaattiioonn..  

CCAASS  ##            CChheemmiiccaall  

  

99000000--0077--11            ffoooodd  ggrraaddee  bbiiooppoollyymmeerr  

77773322--1188--55            WWaatteerr  
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******************************************************************************************************************  

SSeeccttiioonn  33  --  PPhhyyssiiccaall  DDaattaa  

******************************************************************************************************************  

MMeellttiinngg  PPooiinntt::      NN//AA  

BBooiilliinngg  PPooiinntt::      NN//AA  

PPhhyyssiiccaall  SSttaattee::      GGeell  

SSoolluubbiilliittyy  iinn  WWaatteerr::    SSoolluubbllee..  

AAppppeeaarraannccee::      BBeeiiggee  GGeellaattiinnoouuss  MMaatteerriiaall  

OOddoorr::        ooddoorrlleessss  

ppHH          66..00--88..00  

  

******************************************************************************************************************  

SSeeccttiioonn  44  ––  FFiirree--FFiigghhttiinngg  MMeeaassuurreess  

******************************************************************************************************************  

  

GGeenneerraall  AAddvviiccee::      TTrreeaatt  aass  ““CCllaassss  AA””  ffiirree..    PPrroodduucctt  wwiillll  bbuurrnn  

wwhheenn  iinn  ccoonnttaacctt  wwiitthh  aa  ffllaammee..    SSeellff  

eexxttiinngguuiisshheess  wwhheenn  iinnggnniittiioonn  ssoouurrccee  iiss  

rreemmoovveedd..    TTeennddss  ttoo  ssmmoouullddeerr..  

  

SSuuiittaabbllee  EExxttiinngguuiisshhiinngg  MMeeddiiaa::  WWaatteerr..    DDrryy  CChheemmiiccaall..    CCaarrbboonn  

ddiiooxxiiddee..  

  

HHaazzaarrddoouuss  CCoommbbuussttiioonn  PPrroodduuccttss::  CCaarrbboonn  MMoonnooxxiiddee  

        CCaarrbboonn  DDiiooxxiiddee  

  

SSppeecciiffiicc  HHaazzaarrddss::  DDoo  nnoott  bbrreeaatthhee  ssmmookkee,,  ggaasseess  oorr  vvaappoorrss  

ggeenneerraatteedd..  

  

SSppeecciiaall  PPrrootteeccttiivvee  EEqquuiippmmeenntt  ffoorr  FFiirreeffiigghhtteerrss::    IInn  tthhee  eevveenntt  ooff  aa  

ffiirree,,  wweeaarr  sseellff--ccoonnttaaiinneedd  bbrreeaatthhiinngg  

aappppaarraattuuss..  

  

NNPPPPAA::    HHeeaalltthh  11  FFllaammmmaabbiilliittyy  11  IInnssttaabbiilliittyy  00  

HHMMIISS::    HHeeaalltthh  11  FFllaammmmaabbiilliittyy  11  RReeaaccttiivviittyy  00    

  

  

  

  

******************************************************************************************************************  

SSeeccttiioonn  55  ––  FFiirrsstt  AAiidd  MMeeaassuurreess  

******************************************************************************************************************  
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GGeenneerraall  AAddvviiccee::  RReemmoovvee  mmaatteerriiaall  ffrroomm  eeyyeess,,  sskkiinn  aanndd  

ccllootthhiinngg..    IInn  ccaassee  ooff  ddoouubbtt  oorr  wwhheenn  

ssyymmppttoommss  ppeerrssiisstt,,  sseeeekk  mmeeddiiccaall  

aatttteennttiioonn..    WWaasshh  hheeaavviillyy  ccoonnttaammiinnaatteedd  

ccllootthhiinngg  bbeeffoorree  rreeuussee..  

  

EEyyee  CCoonnttaacctt::  HHoolldd  eeyyeelliiddss  aappaarrtt  aanndd  fflluusshh  eeyyeess  wwiitthh  aa  

sstteeaaddyy,,  ggeennttllee  ssttrreeaamm  ooff  wwaatteerr  ffoorr  

sseevveerraall  mmiinnuutteess..    IIff  eeyyee  iirrrriittaattiioonn  

ppeerrssiissttss,,  sseeeekk  mmeeddiiccaall  aatttteennttiioonn..  

  

SSkkiinn  CCoonnttaacctt::  WWaasshh  ooffff  wwiitthh  ssooaapp  aanndd  pplleennttyy  ooff  wwaatteerr..  

  

IInnhhaallaattiioonn::  MMoovvee  ttoo  ffrreesshh  aaiirr..    IIff  ssyymmppttoommss  ppeerrssiisstt,,  

ccaallll  aa  pphhyyssiicciiaann..    IIff  nnoott  bbrreeaatthhiinngg,,  

ggiivvee  aarrttiiffiiccaall  rreessppiirraattiioonn..  

  

IInnggeessttiioonn::  NNoo  ssiiggnnffiiccaanntt  aaddvveerrssee  hheeaalltthh  eeffffeeccttss  aarree  

eexxppeecctteedd  ttoo  ddeevveelloopp  iiff  oonnllyy  ssmmaallll  aammoouunntt  

((lleessss  tthhaann  aa  mmoouutthhffuull))  aarree  sswwaalllloowweedd..  

  

******************************************************************************************************************  

SSeeccttiioonn  66  ––  SSttaabbiilliittyy  aanndd  RReeaaccttiivviittyy  DDaattaa  

******************************************************************************************************************  

  

SSttaabbiilliittyy::  MMaatteerriiaall  iiss  ssttaabbllee  uunnddeerr  cceerrttaaiinn  ccoonnddiittiioonnss  

  

MMaatteerriiaallss  ttoo  AAvvooiidd::  SSttrroonngg  ooxxiiddiizziinngg  aaggeennttss..  

  

HHaazzaarrddoouuss  DDeeccoommppoossttiioonn  PPrroodduuccttss::    TThheerrmmaall  ddeeccoommppoossiittiioonn  pprroodduuccttss  

aarree  ccaarrbboonn  mmoonnooxxiiddee  aanndd  ccaarrbboonn  ddiiooxxiiddee..  

  

  

  

******************************************************************************************************************  

SSeeccttiioonn  77  --  SSppiillll,,  LLeeaakk  oorr  AAcccciiddeenntt  PPrroocceedduurreess  

******************************************************************************************************************  

  

AAfftteerr  SSppiillllaaggee  oorr  LLeeaakkaaggee::  NNeeuuttrraalliizzaattiioonn  iiss  nnoott  rreeqquuiirreedd..    

SSwweeeepp  uupp  ddrryy  oorr  wweett..    FFoorr  ddrryy  sswweeeepp  bbeewwaarree  ooff  lliimmiittaattiioonnss  oonn  

dduusstt..    WWeett  sswweeeepp  iiss  pprreeffeerraabbllee..    CCoolllleecctt  iinn  ssuuiittaabbllee  ccoonnttaaiinneerrss..    

WWaasshh  rreemmaaiinnddeerr  wwiitthh  ccooppiioouuss  qquuaannttiittiieess  ooff  wwaatteerr..  

  

DDiissppoossaall::  LLaawwss  aanndd  rreegguullaattiioonnss  ffoorr  ddiissppoossaall  vvaarryy  wwiiddeellyy  bbyy  

llooccaalliittyy..    OObbsseerrvvee  aallll  aapppplliiccaabbllee  rreegguullaattiioonnss  aanndd  llaawwss..    TThhiiss  
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mmaatteerriiaall,,  mmaayy  bbee  ddiissppoosseedd  ooff  iinn  ssoolliidd  wwaassttee  iinn  aa  mmaannnneerr  ssiimmiillaarr  

ttoo  ootthheerr  nnuuiissaannccee  dduusstt  mmaatteerriiaallss..    DDiissppoossaall  iinn  ssaanniittaarryy  llaannddffiillll  

iiss  uussuuaall  bbuutt  llooccaall  rreegguullaattiioonnss  sshhoouulldd  bbee  cchheecckkeedd  aanndd  oobbsseerrvveedd..  

  

EExxttiinngguuiisshhiinngg  MMeeddiiaa::    LLaarrggee  qquuaannttiittiieess  ooff  wwaatteerr..    IInn  ccaassee  ooff  aa  

ffiirree  iinn  cclloossee  pprrooxxiimmiittyy,,  aallll  mmeeaannss  ooff  eexxttiinngguuiisshhiinngg  aarree  

aacccceeppttaabbllee..    SSeellff  ccoonnttaaiinntteedd  bbrreeaatthhiinngg  aappppaarraattuuss  oorr  aapppprroovveedd  ggaass  

mmaasskk  sshhoouulldd  bbee  wwoorrnn  dduuee  ttoo  ssmmaallll  ppaarrttiiccllee  ssiizzee..    UUssee  

eexxttiinngguuiisshhiinngg  mmeeddiiaa  aapppprroopprriiaattee  ffoorr  ssuurrrroouunnddiinngg  ffiirree..    AAppppllyy  

ccoooolliinngg    wwaatteerr  ttoo  ssiiddeess  ttoo  ttrraannssppoorrtt  oorr  ssttoorraaggee  vveesssseellss  tthhaatt  aarree  

eexxppoosseedd  ttoo  ffllaammeess  uunnttiill  tthhee  ffiirree  iiss  eexxttiinngguuiisseedd..    DDoo  nnoott  aapppprrooaacchh  

hhoott  vveesssseellss  tthhaatt  ooccnnttaaiinn  tthhee  pprroodduucctt..  

  

FFiirrsstt  AAiidd::    AAfftteerr  ccoonnttaacctt  wwiitthh  sskkiinn,,  wwaasshh  iimmmmeeddiiaatteellyy  wwiitthh  pplleennttyy  

ooff  wwaatteerr  aanndd  ssooaapp..    IInn  ccaassee  ooff  ccoonnttaacctt  wwiitthh  eeyyeess,,  rriinnssee  

iimmmmeeddiiaatteellyy  wwiitthh  pplleennttyy  ooff  wwaatteerr  aanndd  sseeeekk  mmeeddiiccaall  aatttteennttiioonn..    

CCoonnssuulltt  aann  oopptthhaallmmoollooggiisstt  iinn  aallll  ccaasseess..  

  

  

  

******************************************************************************************************************  

SSeeccttiioonn  88  --  SSppeecciiaall  PPrrootteeccttiioonn  oorr  HHaannddlliinngg  

******************************************************************************************************************  

SSttoorraaggee::  SSttoorree  iinn  aa  rrooooffeedd  aanndd  wweellll  vveennttiillaatteedd  aarreeaa  iinn  tthhee  

uunnooppeenneedd  oorriiggiinnaall  ppaacckkaaggee..  

  

PPrrootteeccttiivvee  GGlloovveess::  VViinnyyll  oorr  RRuubbbbeerr  

EEyyeess::      SSppllaasshh  GGoogggglleess  oorr  FFuullll  FFaaccee  SShhiieelldd  

AArreeaa  sshhoouulldd  hhaavvee  aapppprroovveedd  mmeeaannss  ooff  wwaasshhiinngg  

eeyyeess..  

VVeennttiillaattiioonn::    GGeenneerraall  eexxhhaauusstt..  

SSttoorraaggee::      SSttoorree  iinn  ccooooll,,  ddrryy,,  vveennttiillaatteedd  aarreeaa..  

  

PPrrootteecctt  ffrroomm  iinnccoommppaattiibbllee  mmaatteerriiaallss..  

  

******************************************************************************************************************  

SSeeccttiioonn  99--  TTooxxiiccoollooggyy  

******************************************************************************************************************  

LLDD5500  OOrraall::  >>55000000  mmgg//kkgg  rraatt  

  

CCaarrcciinnooggeenniicciittyy::  NNoott  lliisstteedd  aass  aa  ccaarrcciinnooggeenn  bbyy  NNTTPP..    NNoott  

rreegguullaatteedd  aass  aa  ccaarrcciinnooggeenn  bbyy  OOSSHHAA..  
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RReeppoorrtteedd  HHuummaann  EEffffeeccttss::  NNoo  hhuummaann  ttooxxiicciittyy  ssttuuddiieess  hhaavvee  bbeeeenn  

ccaarrrriieedd  oouutt  wwiitthh  tthhiiss  pprroodduucctt..    DDuuee  ttoo  tthhee  pphhyyssiiccaall  nnaattuurree  ooff  

tthhiiss  pprroodduucctt,,  mmaayy  ccuuaassee  eeyyee,,  sskkiinn  aanndd  rreessppiirraattoorryy  iirrrriittaattiioonn..  

  

RReeppoorrtteedd  AAnniimmaall  EEffffeeccttss::    EEyyee  iirrrriittaattiioonn  ((rraabbbbiitt))  mmiilldd..    FFeeddddiinngg  

ssttuuddiieess  ooff  tthhiiss  oorr  ssmmiillaarr  pprroodduuccttss  iinnddiiccaattee  nnoo  eevviiddeennccee  ooff  rriisskk  

aatt  aannttiicciippaatteedd  wwoorrkkppllaaccee  eexxppoossuurree  lleevveellss..    SSppeecciieess  tteesstteedd::  mmiiccee,,  

rraattss  aanndd  mmoonnkkeeyyss..  

  

MMuuttaaggeenniicciittyy//GGeennoottooxxiicciittyy::    NNoott  aa  mmuuttggeenn  iinn  IINN  VVIITTRROO  tteessttss..    

  

      

      SSeeccttiioonn  1100--  EEccoollooggiiccaall  IInnffoorrmmaattiioonn  

  

EEccoottoocciittyy::    CCoonnttaaiinnss  nnoo  ssuubbssttaannccee  kknnoowwnn  ttoo  bbee  hhaazzaarrddoouuss  ttoo  tthhee  

eennvviirroonnmmeenntt  oorr  nnoott  ddeeggrraaddaallbbee  iinn  wwaassttee  wwaatteerr  ttrreeaattmmeenntt  ppllaannttss..  

  

  

      SSeeccttiioonn  1111--RReegguullaattoorryy  IInnffoorrmmaattiioonn  

  

IInntteerrnnaattiioonn  IInnvveennttoorriieess::  

CCoommppoonneennttss  ooff  tthhee  pprroodduucctt  aarree  oonn  tthhee  ffoolllloowwiinngg  IInnvveennttoorryy  

LLiissttss::  

    

  **TTSSCCAA  

  **CCaannaaddaa  ((DDSSLL))  

  **EEuurrooppee  ((EEIINNEECCSS//EELLIINNCCSS))  

  **AAuussttrraalliiaa  ((AAIICCSS))  

  **PPhhiilliippppiinneess  ((PPIICCCCSS))  

  **CChhiinnaa  

    

  

******************************************************************************************************************  

SSeeccttiioonn  1122  --  OOtthheerr  IInnffoorrmmaattiioonn  

******************************************************************************************************************  

  

MMaatteerriiaallss  ccoonnttaaiinniinngg  rreeaaccttiivvee  cchheemmiiccaallss  sshhoouulldd  bbee  uusseedd  oonnllyy  bbyy  

ppeerrssoonnnneell  wwiitthh  aapppprroopprriiaattee  cchheemmiiccaall  ttrraaiinniinngg..  
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MMAATTEERRIIAALL  SSAAFFEETTYY  DDAATTAA  SSHHEEEETT  

FFoorr  

PPlluummee  SSttoopp™™  PPaarrtt  BB  ((CCCCMM  PPaarrtt  BB))  

  

LLaasstt  RReevviisseedd::  OOccttoobbeerr  2277,,  22001111  

  

SSEECCTTIIOONN  11--------------------CChheemmiiccaall  IIddeennttiiffiiccaattiioonn----------------------------  

  

SSuupppplliieerr::  RReeggeenneessiiss  BBiioorreemmeeddiiaattiioonn  PPrroodduuccttss,,  IInncc..  

      11001111  CCaallllee  SSoommbbrraa  ##110000  

      SSaann  CClleemmeennttee,,  CCAA  9922667733  

  

TTeelleepphhoonnee::  ((994499))  336666--88000000  

FFaaccssiimmiillee::  ((994499))  336666--88009900  

  

TTrraaddee  NNaammee::    PPlluummee  SSttoopp  PPaarrtt  BB  

  
      

SSEECCTTIIOONN  22------------------CCoommppoossiittiioonn  oonn  IInnggrreeddiieennttss--------------------------  

  

CCAASS  ##      CChheemmiiccaall              

1100003355--0044--88    CCaallcciiuumm  CChhlloorriiddee        

77773322--1188--55      WWaatteerr        

  

SSEECCTTIIOONN  33----------------HHaazzaarrddss  IIddeennttiiffiiccaattiioonn----------------------------------  

  

LLaabbeell  PPrreeccaauuttiioonnaarryy  SSttaatteemmeennttss::  

HHaarrmmffuull  iiff  sswwaalllloowweedd..  

IIrrrriittaattiinngg  ttoo  eeyyeess,,  rreessppiirraattoorryy  ssyysstteemm  aanndd  sskkiinn..  

IInn  ccaassee  ooff  ccoonnttaacctt  wwiitthh  eeyyeess,,  rriinnssee  iimmmmeeddiiaatteellyy  wwiitthh  pplleennttyy  ooff  

wwaatteerr  aanndd  sseeeekk  mmeeddiiccaall  aaddvviiccee..  

WWeeaarr  ssuuiittaabbllee  pprrootteeccttiivvee  ccllootthhiinngg..  

  

  

  

SSEECCTTIIOONN  44--------------FFiirrsstt--AAiidd  MMeeaassuurreess------------------------------------------  

  

IInn  ccaassee  ooff  ccoonnttaacctt,,  iimmmmeeddiiaatteellyy  fflluusshh  eeyyeess  oorr  sskkiinn  wwiitthh  ccooppiioouuss  

aammoouunnttss  ooff  wwaatteerr  ffoorr  aatt  lleeaasstt  1155  mmiinnuutteess  wwhhiillee  rreemmoovviinngg  

ccoonnttaammiinnaatteedd  ccllootthhiinngg  aanndd  sshhooeess..  

IIff  iinnhhaalleedd,,  rreemmoovvee  ttoo  ffrreesshh  aaiirr..    IIff  nnoott  bbrreeaatthhiinngg  ggiivvee  

aarrttiiffiiccaaiill  rreessppiirraattiioonn..    IIff  bbrreeaatthhiinngg  iiss  ddiiffffiiccuulltt,,  ggiivvee  ooxxyyggeenn..  

IIff  sswwaalllloowweedd,,  wwaasshh  oouutt  mmoouutthh  wwiitthh  wwaatteerr  pprroovviiddeedd  ppeerrssoonn  iiss  

ccoonnsscciioouuss..  
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CCaallll  pphhyyssiicciiaann..  

WWaasshh  ccoonnttaammiinnaatteedd  ccllootthhiinngg  bbeeffoorree  rreeuussee..  

  

  

SSEECCTTIIOONN  55----------------FFiirree  FFiigghhttiinngg  MMeeaassuurreess------------------------------  

  

EExxttiinngguuiisshhiinngg  MMeeddiiaa::    NNoonnccoommbbuussttiibbllee..    UUssee  eexxttiinngguuiisshhiinngg  mmeeddiiaa  

aapppprroopprriiaattee  ttoo  ssuurrrroouunndd  ffiirree  ccoonnddiittiioonnss..  

  

SSppeecciiaall  FFiirreeffiigghhttiinngg  PPrroocceedduurreess  

  WWeeaarr  sseellff--ccoonnttaaiinneedd  bbrreeaatthhiinngg  aappppaarraattuuss  aanndd  pprrootteeccttiivvee  

ccllootthhiinngg  ttoo  pprreevveenntt  ccoonnttaacctt  wwiitthh  sskkiinn  aanndd  eeyyeess..  

UUssuuaall  FFiirree  aanndd  EExxpplloossiioonnss  HHaazzaarrddss  

  EEmmiittss  ttooxxiicc  ffuummeess  uunnddeerr  ffiirree  ccoonnddiittiioonnss..  

  

  

SSEECCTTIIOONN  66----------------AAcccciiddeennttaall  RReelleeaassee  MMeeaassuurreess--------------------  

  

EEvvaaccuuaattee  aarreeaa..  

WWeeaarr  sseellff--ccoonnttaaiinneedd  bbrraatthhiinngg  aappppaarraattuuss,,  rruubbbbeerr  bboooottss  aanndd  hheeaavvyy  

rruubbbbeerr  gglloovveess..  

KKeeeepp  iinn  aa  cclloosseedd  ccoonnttaaiinntteerr  aanndd  hhoolldd  ffoorr  wwaassttee  ddiissppoossaall..  

VVeennttiillaattee  aarreeaa  aanndd  wwaasshh  ssppiillll  ssiittee  aafftteerr  mmaatteerriiaall  ppiicckkuupp  iiss  

ccoommpplleettee..  

  

  

SSEECCTTIIOONN  77------------HHaannddlliinngg  aanndd  SSttoorraaggee------------------------------------------  

  

RReeffeerr  ttoo  sseeccttiioonn  88..  

  

AAddddiittiioonnaall  IInnffoorrmmaattiioonn::  

  CCaallcciiuumm  cchhlloorriiddee  iiss  aattttaacckkeedd  bbyy  bbrroommiinnee  ttrriifflluuoorriiddee..  

  

  

SSEECCTTIIOONN  88------------EExxppoossuurree  CCoonnttrroollss//PPeerrssoonnaall  PPrrootteeccttiioonn--------  

  

WWeeaarr  aapppprrooppoorriiaattee  ssaaffeettyy  ggoogggglleess,,  ffoorr  bbrreeaatthhiinngg  uussee  NNIIOOSSHH//MMSSHHAA--

aapppprroovveedd  rreessppiirraattoorr,,  cchheemmiiccaall--rreessiissttaanntt  gglloovveess  aanndd  ootthheerr  

pprrootteettiivvee  ccllootthhiinngg..  

HHaavvee  aacccceessss  ttoo  ssaaffeettyy  sshhoowweerr  oorr  eeyyee  wwaasshh  ssttaattiioonn..  

DDoo  nnoott  ggeett  iinnttoo  eeyyeess,,  oonn  sskkiinn  oorr  ccllootthhiinngg..  

AAvvooiidd  pprroolloonnggeedd  aanndd  rreeppeeaatteedd  eexxppoossuurree..  

WWaasshh  tthhoorroouugghhllyy  aafftteerr  hhaannddlliinngg..  

EEyyee  IIrrrriittaanntt  

KKeeeepp  ttiigghhttllyy  cclloosseedd  



MMSSDDSS  PPlluummee  SSttoopp  PPaarrtt  BB..DDOOCC  33  

SSttoorree  iinn  aa  ccooooll  ddrryy  ppllaaccee..  

  

  

  

SSEECCTTIIOONN  99----------PPhhyyssiiccaall  aanndd  CChheemmiiccaall  PPrrooppeerriitteess----------------  

  

  AAppppeeaarraannccee      LLiiqquuiidd  

  OOddoorr            NNoonnee  

  DDeennssiittyy      11..3300--11..4400  gg//mmll  

  

  

SSEECCTTIIOONN  1100--------SSttaabbiilliittyy  aanndd  RReeaaccttiivviittyy--------------------------------  

  

IInnccoommppaattiibbiilliittiieess  

  SSttrroonngg  aacciiddss  

  

HHaazzaarrddoouuss  CCoommbbuuttiioonnss  oorr  DDeeccoommppoossiittiioonn  PPrroodduuccttss  

  HHyyddrrooggeenn  cchhlloorriiddee  ggaass  

  

  

SSEECCTTIIOONN  1111----------TTooxxiiccoollooggiiccaall  IInnffoorrmmaattiioonn------------------------  

  

AAccuuttee  EEffffeeccttss  

MMaayy  bbee  hhaarrmmffuull  bbyy  iinnhhaallaattiioonn,,  iinnggeessttiioonn,,  oorr  sskkiinn  

aabbssoorrppttiioonn..  

  CCaauusseess  eeyyee  aanndd  sskkiinn  iirrrriittaattiioonn..  

  MMaatteerriiaall  iiss  iirrrriittaattiinngg  ttoo  mmuuccoouuss  mmeemmbbrraanneess  aanndd  uuppppeerr  

  rreessppiirraattoorryy  ttrraacctt..  

    

TToo  tthhee  bbeesstt  ooff  oouurr  kknnoowwlleeddggee  tthhee  cchheemmiiccaall,,  pphhyyssiiccaall  aanndd  

ttooxxiiccoollooggiiccaall  pprrooppeerrttiieess  hhaavvee  nnoott  bbeeeenn  tthhoorroouugghhllyy  iinnvveessttiiggaatteedd..  

  

FFoorr  PPuurree  CCaallcciiuumm  CChhlloorriiddee  DDiihhyyddrraattee  ((SSoolliidd))  

  

  

  TTooxxiiddiittyy  DDaattaa  

    IIPPRR--MMUUSS    LLDD5500::  2200550000  MMGG//KKGG    CCYYLLPPDDNN  44,,111100,,8833  

  

  

SSEECCTTIIOONN  1122--------------DDiissppoossaall  CCoonnssiiddeerraattiioonnss----------------------------  

  

CCoonnttaacctt  aa  lliicceennsseedd  pprrooffeessssiioonnaall  wwaassttee  ddiissppoossaall  sseerrvviiccee  ttoo  

ddiissppoossee  ooff  tthhiiss  mmaatteerriiaall..  

OOvvsseerrvvee  aallll  ffeeddeerraall,,  ssttaattee  aanndd  llooccaall  eennvviirroonnmmeennttaall  rreegguullaaiittoonnss..  

  



MMSSDDSS  PPlluummee  SSttoopp  PPaarrtt  BB..DDOOCC  44  

      

SSEECCTTIIOONN  1133----------OOtthheerr  IInnffoorrmmaattiioonn----------------------------------------------  

  

MMaatteerriiaallss  ccoonnttaaiinniinngg  rreeaaccttiivvee  cchheemmiiccaallss  sshhoouulldd  bbee  uusseedd  oonnllyy  bbyy  

ppeerrssoonnnneell  wwiitthh  aapppprroopprriiaattee  cchheemmiiccaall  ttrraaiinniinngg..  
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Laboratory Analytical Report and Validation Forms – 90 Day Event 
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Blaine Tech Services Field Data Sheets – 90 Day Event 
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STANDARD OPERATING PROCEDURES 
 
Utility Locating 

 
Prior to drilling, boring and excavation locations and an approximate 15‐foot by 15‐foot box are marked with white paint 

or  other  distinct marking  and  cleared  for  underground  utilities  through Underground  Service  Alert  (USA).  In  addition, 

Antea Group will contract an  independent  locator  services  to clear boring or excavation  locations of  subsurface assets. 

The first five feet (or more in instances where utilities are suspected in close proximity) of each borehole are air‐knifed, or 

carefully advanced with a hand auger  if  shallow  soil  samples are necessary,  to help evaluate  the borehole  location  for 

underground structures or utilities in accordance with Antea Group’s subsurface hazard avoidance policy. 
 

Subsurface   Investigation  Methods  –  GeoProbe®,  Sonic,  Hollow  Stem  Auger  Drilling,  Sampling,  and  Borehole 

Completion 
 
Borehole Advancement using Single‐Wall GeoProbe® 

 
Pre‐cleaned push rods (typically one to two inches in diameter) are advanced using a hydraulic direct push‐type rig for the 

purpose of collecting samples and evaluating subsurface conditions. The sample barrel  located at the  leading end of the 

drill rod serves as a soil sampler, and an acetate  liner  is  inserted  into the sample barrel rod prior to advancement of the 

push rod.  Once the sample  is collected, the rods and sampler are retracted and the acetate sample tubes are removed 

from  the  sampler.  The  sample  barrel  is  then  cleaned,  filled with  clean  sample  tubes,  inserted  into  the  borehole  and 

advanced to the next sampling point where the sample collection process is repeated. 
 

Undisturbed soil samples selected for laboratory analysis are cut away from the acetate sample liner using a hacksaw, or 

equivalent tool, in sections approximately 6 inches in length. The 6 inch samples are lined at each end with Teflon® sheets 

and capped with plastic caps. Labels documenting project number, borehole identification, collection date, and depth are 

affixed  to  each  sample.  The  samples  are  then placed  into  an  ice‐filled  cooler  for delivery under  chain‐of‐custody  to  a 

laboratory  certified by  the State of California  for analysis.   The  remaining  collected  soil  that has not been  selected  for 

laboratory analysis  is  logged using the United Soil Classification System (USCS) under the direction of a State Registered 

Professional Geologist, and  is  field screened  for organic vapors using a photo  ionization detector  (PID), or an equivalent 

tool. 
 

Borehole Advancement using Sonic Drilling 
 
Pre‐cleaned heavy‐walled down‐hole  casings  (typically 6  to 8  inches  in diameter)  are advanced using a  sonic head.    A 

smaller diameter core barrel (typically 4 to 6 inches in diameter) is advanced through the inside of the down‐hole casings 

to remove the soil cuttings from the borehole for sample collection and evaluation of subsurface conditions. 
 

During  drilling,  soil  samples  are  collected  continuously  using  the  sonic  core  barrel.      A  physical  description  of  soil 

characteristics (i.e. moisture content, consistency or density, odor, color, and plasticity), drilling difficulty, and soil type as 

a  function of depth are described on boring  logs.   The soil cuttings are classified  in accordance with the USCS and  field 

screened for organic vapors using a PID. 
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Borehole Advancement using Hollow Stem Auger 

 
Pre‐cleaned hollow  stem augers  (typically 8  to 10  inches  in diameter) are advanced using a drill  rig  for  the purpose of 

collecting samples and evaluating subsurface conditions.  A pre‐cleaned split spoon sampler is lined with three 6‐inch long 

brass or stainless steel tubes and attached to the drill rods.  The sampler is then driven 18 inches into the underlying soils 

at the target sample interval by repeatedly dropping a 140‐pound hammer over a 30‐inch free fall distance.  The number 

of blow  counts  to drive  the  sampler each 6‐inch  interval of  sampler advancement are  recorded on  the  field  logs.   The 

sampler  is driven 18  inches or until  the sampler has met refusal  (typically 50 blows per six  inches),  then  the sampler  is 

retrieved.  Alternatively,  soil  samples  are  retrieved  by  driving  the  sampler  using  a  pneumatic  hammer, when  using  a 

limited access rig. 
 

Generally  the bottom sample  tube  is selected  for  laboratory analysis.   The middle tube  is extruded  for  logging and PID 

screening, and the top tube is considered slough caved off from the sides of the boring prior to sampling. 
 
The  retained sample  is carefully packaged  for chemical analysis by capping each end of  the sample with a Teflon sheet 

followed by a tight‐fitting plastic cap and stored  in a zip‐type plastic bag. A  label  is affixed  to  the sample  indicating the 

sample identification number, borehole number, sampling depth, sample collection date, and job number.  The sample is 

then annotated on a chain‐of‐custody form and placed in an ice‐filled cooler for transport to the laboratory. 
 

During   the  drilling  process,  a  physical  description  of   the  encountered   soil  characteristics   (i.e.  moisture  content, 

consistency or density, odor, color, and plasticity), drilling difficulty, and soil type as a function of depth are described on 

boring logs. The soil cuttings are classified in accordance with the USCS. 
 

Grab Groundwater Sample Collection 
 
Once  the  target  groundwater  sampling  depth  has  been  reached,  a  Hydropunch™  tip  is  placed  on  leading  end  of  the 

sampling  rods.    The  Hydropunch™  tip  is  advanced  approximately  2  feet  to  place  the  sample  port within  the  target 

groundwater  sampling  zone  (effort  is made  to position  the  center of  the Hydropunch™  screen  across  the water  table 

surface,  if appropriate), and  retracted  to expose  the Hydropunch™  screen. Grab groundwater  samples are collected by 

lowering  a  pre‐cleaned,  single‐sample  polypropylene,  disposable  bailer  or  pre‐cleaned  stainless  steel  bailer  down  the 

inside of the sampler rod.  The groundwater sample is decanted from the bailer to the sample container through a bottom 

emptying  flow  control  valve  to minimize  volatilization. Alternatively, groundwater  samples  are  collected by  lowering  a 

disposable bailer through the sampler rod or into the borehole. 
 

Collected water samples are decanted directly  into  laboratory provided, pre‐cleaned, vials or containers and sealed with 

Teflon‐lined septum, screw‐on  lids.   Labels documenting sample number, well  identification, collection date, and type of 

preservative (if applicable, i.e. HCl for GRO, BTEX, and fuel oxygenates) are affixed to each sample. The samples are then 

placed  into an  ice‐filled cooler  for delivery under chain‐of‐custody  to a  laboratory certified by  the State of California  to 

perform the specified tests. 
 

Borehole Completion 
 
Upon completion of drilling and sampling, the  inner casing rods are retracted.  Neat cement grout, mixed at a ratio of 6 

gallons of water per 94 pounds of Portland  cement,  is  introduced  via a  tremie pipe  to displace  standing water  in  the 
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borehole, through the annulus of the outer casing rods.  The outer rods are retracted as the grout is introduced to bottom 

of  the  boring  to  prevent  the  cross  contamination  of  encountered  water  bearing  zones.    Displaced  groundwater  is 

collected at the surface and placed into DOT approved 55‐gallon steel drums, or an equivalent storage container.  In areas 

where  the borehole penetrates asphalt or  concrete,  the borehole  is  capped with an equivalent  thickness of asphalt or 

concrete patch to match finished grade. 
 

Well Construction (typical) 
 
Selected  borings will  be  converted  to  groundwater monitoring wells  by  the  installation  of  2‐inch  or  4‐inch  diameter 

Schedule 40 polyvinyl chloride well casing with 0.020‐inch  factory slotted well screen as stated  in the body of the work 

plan. A filter pack of Monterey #3 grade sand  (or equivalent) will be placed  in the annular space of the monitoring well 

borings, extending from the bottom of each well casing to approximately 2‐feet above the top of the screened casing.  A 

sanitary seal consisting of a 2‐foot bentonite will be placed on above the filter sand and charged with water to create a 

seal.   Neat cement grout, mixed at a  ratio of 6 gallons of water per 94 pounds of Portland cement,  is  introduced via a 

tremie pipe  to displace  standing water  in  the well annulus bentonite  to within  two  feet of  the ground  surface.   Antea 

Group will install a minimum of a 5‐foot annual seal. A traffic‐rated well box will be installed on each well to protect and 

finish the well to surface grade. 
 

The  groundwater monitoring wells will  be  allowed  to  stabilize  for  a minimum  of  72  hours  after  installation  prior  to 

development. Following development, the wells will be allowed stabilize for a minimum of 48 hours prior to the collection 

of any groundwater samples. 
 

Organic Vapor Procedures 
 
Soil samples are collected for analysis in the field for ionizable organic compounds using a PID with a 10.2 eV  lamp.  The 

test procedure involves measuring approximately 30 grams from an undisturbed soil sample, placing this sub‐sample in a 

Zip‐type bag.  The container is warmed for approximately 20 minutes in the sun; then the head‐space within the container 

is  tested  for  total organic  vapor, measured  in parts per million as benzene  (ppm; volume/volume).    The  instrument  is 

calibrated prior  to drilling.    The  results of  the  field‐testing are noted on  the boring  logs.    PID  readings are useful as a 

qualitative  indication  of  relative  levels  of  contamination,  but  cannot  be  used  to  quantify  petroleum  hydrocarbon 

concentrations with the confidence of laboratory analyses. 
 

Equipment Decontamination 
 
Equipment  that  could  potentially  come  in  contact  subsurface media  and  compromise  the  integrity  of  the  samples  is 

carefully  decontaminated  prior  to  drilling  and  sampling.      Drilling  auger  and  other  large  pieces  of  equipment  are 

decontaminated using high pressure hot water  spray.   Soil and groundwater  sampling apparatus, groundwater pumps, 

liners and other equipment are decontaminated  in an Alconox scrub solution and double rinsed  in clean tap water rinse 

followed by a final distilled water rinse. 
 

The  rinsate  and  other wastewater  are  contained  in  55‐gallon DOT‐approved  drums,  labeled  (to  identify  the  contents, 

generation date and project) and stored on‐site pending waste profiling and disposal. 
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Waste Handling and Disposal (Soil Cuttings and Rinsate/Purge Water) 

 
Soil cuttings and rinsate/purge water generated during drilling and sampling are stored on‐site in DOT‐approved 55‐gallon 

steel drums pending  characterization.    A  label  is  affixed  to  the drums  indicating  the  contents of  the drum,  suspected 

contaminants, date of generation, and  the boring number  from which  the waste  is generated. The drums are  removed 

from the site by a licensed waste disposal contractor to an appropriate facility for treatment/recycling. 

 
 
 
SOIL VAPOR WELLS STANDARD FIELD AND SAMPLING PROCEDURES 

 
Utility Locating 

 
Prior to drilling, boring and excavation locations and an approximate 15‐foot by 15‐foot box are marked with white paint 

or  other  distinct marking  and  cleared  for  underground  utilities  through Underground  Service  Alert  (USA).  In  addition, 

Antea Group will contract an  independent  locator  services  to clear boring or excavation  locations of  subsurface assets. 

Soil vapor wells are not air‐knifed, and are instead carefully advanced using hand auger drilling techniques. 
 

Borehole Advancement using Hand Auger 
 
A pre‐cleaned hand auger (typically three  inches  in diameter)  is advanced by hand for the purpose of collecting samples 

and evaluating subsurface conditions.  If required, soil samples are collected  into one 6‐inch brass or stainless steel tube 

inserted  into  the  hand  auger  during  advancement.  Soil  samples  may  also  be  collected  into  pre‐cleaned  certified 

laboratory‐provided glass jars. 
 

The  retained sample  is carefully packaged  for chemical analysis by capping each end of  the sample with a Teflon sheet 

followed by a tight‐fitting plastic cap and stored  in a zip‐type plastic bag. A  label  is affixed  to the sample  indicating  the 

sample  identification number, borehole number, sampling depth, sample collection date, and  job number. The sample  is 

then annotated on a chain‐of‐custody form and placed in an ice‐filled cooler for transport to the laboratory. 
 

During   the  drilling  process,  a  physical  description  of   the  encountered   soil  characteristics   (i.e.  moisture  content, 

consistency or density, odor, color, and plasticity), drilling difficulty, and soil type as a function of depth are described on 

boring logs. The soil cuttings are classified in accordance with the USCS. 
 

Soil Vapor Well Completion (Typical) 
 
Shallow  soil  vapor well borings  are  typically  advanced  to  5.5  feet below  ground  surface  (bgs), but may be  completed 

deeper if necessary or shallower if groundwater is present. The borings will be completed into soil vapor wells by placing 

one foot of Monterey #3 or #30 sand into the borehole. A soil vapor probe connected to seven feet of 0.25‐inch outside 
® 

diameter Teflon  tubing and  installed  in center of  the sand pack at a depth of  five  feet bgs. A one  foot  interval of dry 

granular bentonite transition seal is placed on top of the sand pack. A neat cement sanitary seal is placed on top of the 

transition seal to approximately one foot bgs. Concrete  is placed from 1.0 feet bgs to approximately 4 inches below the 
® 

surface and a traffic‐rated well box is installed at the surface. The well is completed by installing a Swagelok 
® 

valve on the 

terminating end of the Teflon  tubing. 
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Organic Vapor Procedures 

 
Soil samples are collected for analysis  in the field for  ionizable organic compounds using a PID with a 10.2 eV  lamp. The 

test procedure involves measuring approximately 30 grams from an undisturbed soil sample, placing this sub‐sample in a 

Zip‐type bag. The container is warmed for approximately 20 minutes in the sun; then the head‐space within the container 

is  tested  for  total  organic  vapor, measured  in  parts  per million  as  benzene  (ppm;  volume/volume).  The  instrument  is 

calibrated  prior  to  drilling.  The  results  of  the  field‐testing  are  noted  on  the  boring  logs.  PID  readings  are  useful  as  a 

qualitative  indication  of  relative  levels  of  contamination,  but  cannot  be  used  to  quantify  petroleum  hydrocarbon 

concentrations with the confidence of laboratory analyses. 
 

Equipment Decontamination 
 
Equipment  that  could  potentially  come  in  contact  subsurface media  and  compromise  the  integrity  of  the  samples  is 

carefully  decontaminated  prior  to  drilling  and  sampling.  Drilling  auger  and  other  large  pieces  of  equipment  are 

decontaminated  using high  pressure  hot water  spray.  Soil  and  groundwater  sampling  apparatus,  groundwater pumps, 

liners and other equipment are decontaminated  in an Alconox scrub solution and double rinsed  in clean tap water rinse 

followed by a final distilled water rinse. 
 

The  rinsate  and  other wastewater  are  contained  in  55‐gallon DOT‐approved  drums,  labeled  (to  identify  the  contents, 

generation date and project) and stored on‐site pending waste profiling and disposal. 
 

Waste Handling and Disposal (Soil Cuttings and Rinsate/Purge Water) 
 
Soil cuttings and rinsate/purge water generated during drilling and sampling are stored on‐site in DOT‐approved 55‐gallon 

steel  drums  pending  characterization.  A  label  is  affixed  to  the  drums  indicating  the  contents  of  the  drum,  suspected 

contaminants, date of generation, and  the boring number  from which  the waste  is generated. The drums are  removed 

from the site by a licensed waste disposal contractor to an appropriate facility for treatment/recycling. 
 

Soil Vapor Well Sampling 
 
Following  installation, the soil vapor wells will be allowed to equilibrate for a minimum of three days and then sampled 

using the standard operating procedure described below: 
 

1.  One‐foot sections of 0.25‐inch outside diameter Teflon tubing will be used to connect the Swagelok wellhead valve to 

a Swagelok T‐union  fitting, one 6‐liter Summa  canister  (purge), and one 1‐liter or 6‐liter Summa  canister  (sample). 

Each Summa canister will be outfitted with its own particulate filter, vacuum gauge, and flow regulator calibrated to a 

flow  rate of between 100 and 200 milliliters per minute  (ml/min). With  the exception of  the 6‐liter purge Summa 

canister, dedicated equipment and materials will be used at each well to avoid cross‐contamination. 
 

2.    Once the sampling train is assembled, a vacuum test will be performed to ensure the integrity of the sampling train. 

With  the  Swagelok wellhead  valve  closed,  the  6‐liter  purge  Summa  canister will  be opened  for  a minimum of  10 

minutes.  If a vacuum  is not maintained  for at  least 10 minutes,  the  fittings will be  tightened and  the vacuum  test 

repeated. 
 

3.    Once  the  integrity of  the sampling  train has been verified by  the vacuum  test,  the well will be purged. The purge 
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amount will be based on Department of Toxic  Substances Control  (DTSC)  guidelines, which  involves purging  three 

dead space volumes (tubing volume + void space of the sand pack). Assuming a total well and sampling train tubing 

length of 10 feet and 35% porosity of the well’s sand pack, the well will be purged approximately 1.4 liters (1,400 ml). 

Assuming a  sustained  flow  rate of 150ml/min, a purging  time of 9 minutes and 20  seconds  should be anticipated. 

Total purge times may be adjusted based on actual flow rates observed in the field. 
 

4.  After purging activities are  complete, Antea Group will construct a  sampling  shroud and place  it over  the well and 

wellhead valve. During sample collection, Antea Group field staff will continually utilize laboratory‐grade helium as a 

leak check compound to evaluate the  integrity of the system.   Prior to vapor sample collection, the vapor sampling 

manifold where  it  exits  the well will  be  enclosed  in  a  vapor  containment  shroud  that will  be  filled with  a  known 

concentration of helium  in order to provide an accurate  leak test.  The shroud will be sealed with a bentonite slurry 

or appropriate  substitute, and a helium detector will be used  to verify  the percent  saturation within  the shroud  is 

achieved and maintained throughout the sampling process.  It  is recommended that a predetermined concentration 

of 10 to 30 percent by volume of helium be added to the shroud, and that concentration must then be maintained for 

the duration of sampling activities.  If the percent helium cannot maintained at the desired concentration, all fittings, 

joints,  and  seals will  be  checked  and  helium  reapplied  until  the  concentration  is maintained  at  a  steady percent. 

Laboratory analytical results for the leak check compound will be used to determine the air‐tightness of the sampling 

system. 
 

5.  Upon completion of shroud construction, the sample Summa canister will be opened and sample collected. Once the 

sample  Summa  canister  is  filled  to  ‐5  inches  mercury  (in  Hg),  the  canister  will  be  closed.  All  general  sampling 

information, purge times, sample times, and PID readings will be recorded on field sampling forms. 
 

6.  After sampling, the Swagelok wellhead valve will be returned to the closed position. Collected samples will be given 

unique sample names and transported under chain of custody protocol to a California‐certified analytical laboratory. 

Analyzed compounds will include the constituents of concern and the leak check compound used during sampling. 




