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1.0 INTRODUCTION 

This report presents the results of semiannual groundwater monitoring completed on April 12, 

2007, at the Pacific Gas and Electric Company (PG&E) General Construction Yard located at 

4930 Coliseum Way in Oakland, California (the site, Figure 1).  The groundwater monitoring 

program includes the following activities:  (1) measuring groundwater elevations; (2) collecting 

groundwater samples from monitoring wells on site; and (3) performing laboratory analyses of 

the samples.  The program objective is to monitor the distribution of select fuel-related 

compounds, volatile organic compounds (VOCs), and dissolved lead in shallow groundwater 

beneath the site.  The following sections summarize the site description, site background, 

groundwater monitoring activities, and analytical results of samples collected on April 12, 2007.  

Previous analytical results are summarized in a table provided in Appendix A. 

2.0 SITE DESCRIPTION 

The site consists of approximately 4 acres and is operated as a storage yard for equipment and 

vehicles (Figure 2).  The surrounding area is primarily commercial and light industrial.  The site 

is bounded by Coliseum Way to the south, 50th Avenue to the southeast and commercial 

properties to the north (Figure 1).   

3.0 SITE HISTORY 

The following summarizes previous environmental activities associated with the site: 

• January 1988 - Five underground storage tanks (USTs) and associated piping located in 
the northern and eastern portions of the site were removed (Figure 2).  Four of the former 
USTs were located in a cluster in the northern portion of the site (former UST cluster).  
Two of these USTs reportedly contained heavy oil and two contained mineral spirits 
(PG&E, 1988).  The fifth former UST was located near the west corner of the yard and 
reportedly contained diesel fuel. 

• April 1988 – Installation of groundwater monitoring wells OW-1 through OW-4 

• May 1990 - One natural gas, above ground storage tank (AST) was removed from the 
central portion of the site (Figure 2). 

• November and December 1991 - Approximately 2,000 cubic yards of soil were 
excavated to a depth of approximately 8 to 8 ½ feet below ground surface (bgs) as a 
remedial action for the petroleum hydrocarbons identified in the soil in the vicinity of the 

OakApr07Final Page 1  



 

former UST cluster.  Groundwater monitoring wells OW-6 and OW-7 were installed, and 
well OW-3 was abandoned.  The concentrations of TPHd and oil and grease in the soil 
samples collected along the site boundaries during soil excavation activities were greater 
than soil cleanup target levels, while concentrations of TPHd and oil and grease in each 
of the remaining confirmatory samples were less than the cleanup target levels.  Oil was 
visible in the soils in the northeast wall of the excavation along the property line, and a 
pipe that contained a similar petroleum product were also exposed in the northeastern 
wall of the excavation.  The conclusions of the February 1992 Site Remediation and 
Closure Report, Former Tank Cluster Area prepared by Earth Technology Corporation 
suggested that off-site sources of petroleum hydrocarbons may exist in both the northeast 
and northwest directions (ETC, 1992). 

• December 1991 – Installation of groundwater monitoring wells OW-5 through OW-7. 

• September and October 1992 – An asphaltic concrete cap was constructed on lead-
affected surface soil in the vicinity of the former natural gas AST.  Lead, believed to have 
originated from lead-based paint chips generated from sandblasting of the former natural 
gas AST, was found in soil samples collected from this area.   

• February 1993 – Groundwater monitoring well OW-8 was installed in the southern area 
of the yard near the location of the former natural gas AST to monitor lead concentrations 
in the groundwater.  

• July 1994 – Groundwater sampling frequency reduced from quarterly to a semiannual 
basis. 

4.0 GROUNDWATER MONITORING ACTIVITIES 

Blaine Tech Services, Inc. performed the groundwater monitoring event on April 12, 2007.  

Groundwater sampling was performed using low-flow purging and sampling methods in 

accordance with the Low-Flow Purging and Sampling Protocol (Appendix B).  Depth to 

groundwater measurements were collected from OW-1, OW-2, OW-5, OW-6, OW-7, and OW-8, 

and were recorded in the Groundwater Purging and Sampling Logs (Appendix C).  Field 

personnel observed what appeared to be sediment on the water level indicator at the bottom of 

monitoring well OW-5.  Monitoring well, OW-4, was inaccessible because a storage container 

was placed over the well.  The groundwater elevation measurements were used to prepare a 

groundwater elevation map to determine the direction and magnitude of the groundwater 

gradient.  Purge water generated during the groundwater monitoring activities was temporarily 

stored on site in 55-gallon steel drums pending disposal. 

Groundwater samples were collected from OW-1, OW-2, OW-5, OW-6, OW-7, and OW-8 in 

laboratory supplied containers.  The samples were shipped on ice to Creek Environmental 
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Laboratories, Inc., of San Luis Obispo, California, a State of California certified laboratory, for 

analysis under chain-of-custody protocol.  Samples from the monitoring wells were analyzed for 

the following: 

• Total petroleum hydrocarbons quantified as gasoline (TPHg), TPH quantified as 
diesel (TPHd), and TPH quantified as motor oil (TPHmo) using U. S. 
Environmental Protection Agency (EPA) Method 8015B; 

• Dissolved lead using EPA Method 6010B; and 

• VOCs using EPA Method 8260B. 

Appendix D includes the laboratory analytical reports and chain-of-custody documentation.   

All analyses were performed within the holding times specified by the EPA.  None of the tested 

analytes were detected in the field blank or laboratory reagent blank.  The surrogate recoveries 

were within the laboratory acceptance limits.  Recoveries of matrix spike/matrix spike duplicate 

(MS/MSD) were within the laboratory acceptance limits.  The relative percent differences (RPD) 

were within the laboratory acceptance limits. 

5.0 GROUNDWATER MONITORING RESULTS 

Groundwater level measurements collected during the April 12, 2007, monitoring event indicate 

that depth to water ranged from 2.82 to 5.55 feet below the top of casing.  Based on these 

groundwater level measurements, the predominant groundwater flow direction was towards the 

south with an approximate hydraulic gradient of 0.004 ft/ft.  Table 1 summarizes the depth to 

water measurements and groundwater elevation data.  Figure 3 shows the groundwater elevation 

map.   

Laboratory analytical results for the groundwater samples collected from the six monitoring 

wells sampled during the April 12, 2007, monitoring event indicate the following: 

• TPHg was not detected above the laboratory method reporting limit of 50 µg/l in 
any of the six samples collected from the site.   

• TPHd was detected in the six wells sampled at the Site.  TPHd concentrations 
ranged from 110 µg/l to 210 µg/l.  The highest concentration of TPHd was found 
in the sample collected from well OW-7 at 210 µg/l, located in the northeastern 
(upgradient) portion of the property.   

• TPHmo was detected in the six wells sampled at the Site.  TPHmo concentrations 
ranged from 200 µg/l to 500 µg/l.  The highest concentration of TPHmo was 
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found in the sample collected from well OW-5 at 500 µg/l, located in the northern 
(upgradient) portion of the property.   

• Dissolved lead was not detected above the laboratory method reporting limit of 4 
µg/l in any of the six samples collected from the site. 

• With the exception of benzene detected at 4.7 µg/l in OW-5 and methyl tertiary 
butyl ether (MTBE) detected at 1.0 µg/l in OW-1; benzene, toluene, ethylbenzene, 
and xylenes (BTEX) and MTBE were not detected above the laboratory method 
reporting limit in the six samples collected from the site. 

• VOCs were detected in samples collected from OW-1, OW-5, OW-6, and OW-7.  
The highest concentrations of VOCs were found in the sample collected from well 
OW-7, located in the northeastern (upgradient) portion of the property. 

Tables 2 and 3 summarize the laboratory analytical results.  Figure 4 presents the results of the 

April 12, 2007, sampling event.   

6.0 CONCLUSIONS 

The direction and magnitude of groundwater gradient is generally consistent with the results of 

previous monitoring events.  Overall, the analytical results of the April 12, 2007, groundwater 

monitoring event are consistent with the results of previous groundwater monitoring events.   

7.0 REFERENCES 

CSS Environmental Services, Inc., 2005, Semi-Annual Groundwater Monitoring Report, Pacific 
Gas and Electric General Construction Yard, 4930 Coliseum Way, Oakland, California, 
September 2. 

Earth Technology Corporation (ETC), 1992, Site Remediation and Closure Report Former Tank 
Cluster Area, Pacific Gas and Electric General Construction Yard, 4930 Coliseum Way, 
Oakland, California, February. 

Pacific Gas and Electric Company (PG&E), 1988, Underground Tanks Investigation, PG&E 
General Construction Yard, 4930 Coliseum Way, Oakland, California, July. 
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TABLE 1
Summary of Groundwater Elevation Data

Pacific Gas and Electric Company
 Oakland General Construction Yard

4930 Coliseum Way, Oakland, CA

Well Sample TOC
Number Date Elevation

(feet MSL) (feet bgs) (feet above MSL)

OW-1 4/12/2007 11.82 3.06 8.76
OW-2 4/12/2007 11.24 3.34 7.90
OW-4 4/12/2007 12.82 NM --
OW-5 4/12/2007 13.24 4.85 9.41
OW-6 4/12/2007 13.61 4.15 9.46
OW-7 4/12/2007 15.00 5.55 9.45
OW-8 4/12/2007 11.19 2.82 8.37

Notes:

TOC = top of casing
MSL = Mean Sea Level
bgs = below ground surface
NM = Not measured. Well was not found/un-accessible due to storage container.

Depth to 
Groundwater

Groundwater 
Elevation

TOC elevation data were referenced from Figure 4.2-Historical Groundwater 
Elevations, (Semi-Annual Groundwater Monitoring Report, September 2, 
2005, CSS Environmental Services, Inc.).
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Table 2 Summary of Groundwater Analytical Results (April 12, 2007)
Pacific Gas and Electric Oakland General Construction Yard

Oakland, California

Total Petroleum 
Hydrocarbons Method 

8015M

Dissolved 
Lead 

Method 
6010B Volatile Organic Compounds-Method 8260B

Sample Sample TPHg TPHd TPHmo Benzene Toluene
Ethyl-

benzene Xylenes
4-Isopropyl-

benzene
Naph-

thalene MTBE 1,2,4-TCB 1,2-DCB 1,3-DCB 1,4-DCB CB 1,1,1-TCA 1,1-DCA 1,1-DCE
Other 
VOCs

Name Date µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l
OW-1 04/12/07 <50 110 200 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 1.0 1.6 1.8 19 64 4.6 0.8 10 11 ND
OW-2 04/12/07 <50 120 300 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND
OW-5 04/12/07 <50 180 500 <4 4.7 <0.5 <0.5 <0.5 0.7 5.3 <0.5 <0.5 <0.5 0.8 5.0 <0.5 <0.5 1.6 0.6 ND
OW-6 04/12/07 <50 160 400 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 0.6 6.6 22 8.1 <0.5 12.0 9.6 ND
OW-7 04/12/07 <50 210 400 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 32 16 130 460 70 <0.5 6.5 6.8 (1)

OW-8 04/12/07 <50 150 400 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND
FIELD 
BLANK 04/12/07 -- -- -- <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND

Notes:
OW-4 could not be sampled because a shipping container is located on the well.

µg/l = Micrograms per liter.
< = Not detected at or above the practical quantitation limit.
-- = Not analyzed

ND = Not detected above laboratory reporting limits.  See laboratory analytical report for individual reporting limits (Appendix C).
J = Estimated result.  Result is less than the laboratory practical quantitation limit.

MTBE = Methyl tertiary-butyl ether
CB = Chlorobenzene

1,2-DCB = 1,2-Dichlorobenzene
1,3-DCB = 1,3-Dichlorobenzene
1,4-DCB = 1,4-Dichlorobenzene
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene

1,1,1-TCA = 1,1,1-Trichloroethane
1,2,3-TCB = 1,2,3-Trichlorobenzene
1,2,4-TCB = 1,2,4-Trichlorobenzene

TCE = Trichloroethene
1,2,4-TMB = 1,2,4-Trimethylbenzene
1,3,5-TMB = 1,3,5-Trimethylbenzene

VC = Vinyl Chloride
(1) = 1,2-Dichloroethane was detected at 0.5 µg/l 
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Table A1 Summary of Historical Groundwater Analytical Results for TPH, Dissolved Lead, and PAHs December 2005 to Present
Pacific Gas and Electric Oakland General Construction Yard

Oakland, California

Total Petroleum 
Hydrocarbons Method 

8015M

Dissolved 
Lead 

Method 
6010B Polynuclear Aromatic Hydrocarbons-Method 8270C - SIM

Sample Sample TPHg TPHd TPHmo

2-Methyl 
Naph-

thalene
Acenap-

thene
Acenap-
thylene

Anthra-
cene

Fluoran-
thene Fluorene

Naph-
thalene

Phenan-
threne Pyrene

Other 
PAHs

Name Date µg/l µg/l µg/l µg/l µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
OW-1 12/20/05 53 1 390 2 470J -- -- -- -- -- -- -- -- -- -- --
OW-1 12/20/06 <50 200 -- -- -- -- -- -- -- -- -- -- -- --
OW-1 04/12/07 <50 110 200 <4 -- -- -- -- -- -- -- -- -- --
OW-2 12/20/05 <20 200 2 610 <3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ND
OW-2 12/20/06 -- -- -- <20 -- -- -- -- -- -- -- -- -- --
OW-2 04/12/07 <50 120 300 <4 -- -- -- -- -- -- -- -- -- --
OW-5 12/20/05 33 3 300 2 610 <3 0.96 0.31 0.26 0.24 0.70 0.67 13 0.13J 1.4 ND
OW-5 12/20/06 90 300 -- <20 -- -- -- -- -- -- -- -- -- --
OW-5 04/12/07 <50 180 500 <4 -- -- -- -- -- -- -- -- -- --
OW-6 12/20/05 <20 440 2 760 -- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ND
OW-6 12/20/06 <50 <100 -- -- -- -- -- -- -- -- -- -- -- --
OW-6 04/12/07 <50 160 400 <4 -- -- -- -- -- -- -- -- -- --
OW-7 12/20/05 330 1 510 2,4 860 -- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ND
OW-7 12/20/06 <50 400 -- -- -- -- -- -- -- -- -- -- -- --
OW-7 04/12/07 <50 210 400 <4 -- -- -- -- -- -- -- -- -- --
OW-8 12/20/05 <20 250 2 690 <3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ND
OW-8 12/20/06 -- -- -- <20 -- -- -- -- -- -- -- -- -- --
OW-8 04/12/07 <50 150 400 <4 -- -- -- -- -- -- -- -- -- --
FIELD 
BLANK 12/20/05 <20 <50 <500 <3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ND
FIELD 
BLANK 12/20/06 -- -- -- <20  --  --  --  --  --  --  --  --  --  --
FIELD 
BLANK 04/12/07 -- -- -- <4  --  --  --  --  --  --  --  --  --  --

Notes:
OW-4 could not be sampled because a shipping container is located on the well.

TPH = Total petroleum hydrocarbons
TPHg = Total petroleum hydrocarbons quantified as gasoline
TPHd = Total petroleum hydrocarbons quantified as diesel

TPHmo = Total petroleum hydrocarbons quantified as motor oil
PAH = Polynuclear aromatic hydrocarbons
µg/l = Micrograms per liter.

< = Not detected at or above the practical quantitation limit.
-- = Not analyzed

ND = Not detected
J = Estimated result. Result is less than the practical quantitation limit.

(1) = The laboratory notes that the chromatogram is mainly a dominant peak(s) which is not indicative of petroleum hydrocarbons.
(2) = The laboratory notes that the chromatogram is mainly higher boiling hydrocarbons such as asphaltene, waste oil, motor oil, weathered diesel, and hydraulic fluid. 
(3) = The laboratory notes that the chromatogram includes higher boiling hydrocarbons such as diesel 
(4) = The laboratory notes that the chromatogram contains a recognizable contaminant peak(s) that has been removed from quantitation.
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Table A2 Summary of Historical Groundwater Analytical Results for VOCs December 2005 to Present
Pacific Gas and Electric Oakland General Construction Yard

Oakland, California

Volatile Organic Compounds-Method 8260B

Sample Sample Benzene Toluene
Ethyl-

benzene Xylenes 1,2,4-TMB 1,3,5-TMB
4-Isopropyl-

benzene
Naph-

thalene MTBE 1,2,3-TCB 1,2,4-TCB 1,2-DCB 1,3-DCB 1,4-DCB CB 1,1,1-TCA TCE 1,1-DCA 1,1-DCE VC
Other 
VOCs

Name Date µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l
OW-1 12/20/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- 0.96 <0.5 <0.5 4.6 37 110 8.8 0.66 <0.5 7.6 8.3 <0.5 ND
OW-1 12/20/06 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
OW-1 04/12/07 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 1.0 <0.5 1.6 1.8 19 64 4.6 0.8 <0.5 10 11 <0.5 ND
OW-2 12/20/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 ND
OW-2 12/20/06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
OW-2 04/12/07 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND
OW-5 12/20/05 4.4 <0.5 <0.5 0.56 <0.5 <0.5 <0.5 -- <0.5 <0.5 <0.5 <0.5 1.0 3.9 0.63 <0.5 0.33J 2.2 0.49J 0.6 ND
OW-5 12/20/06 0.7 <0.5 <0.5 <0.5 3.2 1.9 0.8 50 <0.5 <0.5 <0.5 <0.5 1.0 4.3 <0.5 <0.5 <0.5 2.2 0.6 <0.5 ND
OW-5 04/12/07 4.7 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 5.3 <0.5 <0.5 <0.5 <0.5 0.8 5.0 <0.5 <0.5 <0.5 1.6 0.6 <0.5 ND
OW-6 12/20/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 0.53 <0.5 <0.5 1.4 8.6 25 5.8 <0.5 <0.5 7.0 3.1 <0.5 ND
OW-6 12/20/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 1.2 11 44 3.4 <0.5 <0.5 8.1 4 <0.5 ND
OW-6 04/12/07 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 0.6 6.6 22 8.1 <0.5 <0.5 12.0 9.6 <0.5 ND
OW-7 12/20/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- 0.26J <0.5 <0.5 26 190 490 84 <0.5 0.53 7.0 6.3 0.39J ND
OW-7 12/20/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6.8 <0.5 0.8 25 21 120 330 51 <0.5 <0.5 3.6 3.1 <0.5 ND
OW-7 04/12/07 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 32 16 130 460 70 <0.5 <0.5 6.5 6.8 <0.5 (1)

OW-8 12/20/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.55 <0.5 <0.5 ND
OW-8 12/20/06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
OW-8 04/12/07 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND
FIELD 
BLANK 12/20/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 ND
FIELD 
BLANK 12/20/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND
FIELD 
BLANK 04/12/07 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND

Notes:
OW-4 could not be sampled because a shipping container is located on the well.

µg/l = Micrograms per liter.
< = Not detected at or above the practical quantitation limit.
-- = Not analyzed

ND = Not detected above laboratory reporting limits.  See laboratory analytical report for individual reporting limits (Appendix C).
J = Estimated result.  Result is less than the laboratory practical quantitation limit.

MTBE = Methyl tertiary-butyl ether
CB = Chlorobenzene

1,2-DCB = 1,2-Dichlorobenzene
1,3-DCB = 1,3-Dichlorobenzene
1,4-DCB = 1,4-Dichlorobenzene
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene

1,1,1-TCA = 1,1,1-Trichloroethane
1,2,3-TCB = 1,2,3-Trichlorobenzene
1,2,4-TCB = 1,2,4-Trichlorobenzene

TCE = Trichloroethene
1,2,4-TMB = 1,2,4-Trimethylbenzene
1,3,5-TMB = 1,3,5-Trimethylbenzene

VC = Vinyl Chloride
(1) = 1,2-Dichloroethane was detected at 0.5 µg/l 
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APPENDIX B 

Low-Flow Purging and Sampling Protocol 

 

  

 



FIELD PROCEDURES FOR GROUNDWATER MONITORING 
 

The following sections describe field procedures followed during groundwater monitoring at 
the site.   

EQUIPMENT CALIBRATION 
At the beginning of each sampling day, water quality meters for pH, specific electrical 
conductance (SEC), dissolved oxygen (DO), oxidation reduction potential (ORP), and turbidity 
are calibrated.  Calibration data are recorded on the first Well Sampling Record.  A 
CHEMetrics, or other appropriate, field test kit is used if there is a problem with DO meter 
calibration. 

DOWNHOLE PARAMETER AND GROUNDWATER LEVEL MEASUREMENTS 
After opening the wells and allowing time for equilibration to atmospheric conditions, and prior 
to purging and sampling activities, a complete round of downhole parameter and depth to 
groundwater measurements are collected from all monitoring wells.  Downhole DO and ORP 
are measured first using a Horiba U-22, or other appropriate, water quality meter.  Depth to 
water is then measured using an electric water level sounder to the nearest 0.01 foot from the 
top of casing.   

FREE PRODUCT MEASUREMENT 
The wells are inspected for free product, and if free product is observed, the depths to top and 
bottom of free product is measured using an interface probe to the nearest 0.01 foot from the top 
of casing.   

SAMPLING ORDER 
To minimize potential cross-contamination between wells, the wells are sampled in reverse order 
of target analyte concentration as measured during the previous sampling event. 

GROUNDWATER PURGING AND SAMPLING 
Groundwater sampling is performed following EPA low-flow purging and sampling 
procedures1.  A minimum of three equipment volumes are purged at each well using an electric 
pump.  Typical pump types may include peristaltic, 2-inch stainless steel submersible and/or 
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bladder pumps.  Dedicated tubing and, where necessary, submersible pumps are used to 
minimize disturbance.  When dedicated equipment cannot be used, sufficient time is allowed 
after equipment installation to allow groundwater conditions to return to equilibrium.  The 
pump inlet is placed in the center of the screened interval.  Each well is purged at a flow rate of 
approximately 200 milliliters per minute (ml/min); flow rate is not to exceed 500 mg/min at 
any time during purging or sampling.  Drawdown in the well is not to exceed 0.3 ft. During 
purging, temperature, pH, SEC, turbidity, DO, and ORP are monitored using a Horbia U-22, or 
other appropriate, water quality meter approximately every one equipment volume purged, or 
every 3 to 5 minutes.  Each well is purged until the field parameters are relatively stable for 
three successive readings.  Three successive readings should be within: 

• 0.1 for pH    

• 3% for SEC  

• 10% for temperature   

• 10 mV for ORP if practical   

• 10% for DO if practical    

• 10% for turbidity if practical 

If applicable, the ferrous ion concentration is measured using a CHEMetrics, or other 
appropriate, test kit during the last reading of the field parameters.  Immediately after purging, 
a groundwater sample is collected directly through the pump discharge tubing.  Depth to water 
after sample collection is measured and recorded on the Well Sampling Record. 

EQUIPMENT CLEANING 
All downhole equipment is cleaned with an Alconox-water solution and double-rinsed with 
deionized water before use at each well and at the end of each sampling day.   

WASTE WATER CONTAINMENT 
Waste water including purged groundwater and equipment cleaning water is contained in 
labeled, DOT-approved, 55-gallon steel drums, or other appropriate containers, and placed at a 
designated on-site location for future offsite disposal or recycling.   

 

                                                                                                                                                           
1 Puls, R.W. and Barcelona, M.J, 1996, Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedure, U.S. 
Environmental Protection Agency, Office of Research and Development, Publication #EPA/540/5-95/504. 
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APPENDIX C 

Groundwater Purging and Sampling Logs 

 

  

 





















 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

Laboratory Analytical Reports and Chain-of-Custody Documentation 

 

 

 

  

 



























































Table 2 Summary of Groundwater Analytical Results (April 12, 2007)
Pacific Gas and Electric Oakland General Construction Yard

Oakland, California
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Dissolved 
Lead 

Method 
6010B

Sample Sample TPHg TPHd TPHmo Benzene Toluene
Ethyl-

benzene Xylenes
4-Isopropyl-

benzene
Naph-

thalene MTBE 1,2,4-TCB 1,2-DCB 1,3-DCB 1,4-DCB CB 1,1,1-TCA 1,1-DCA 1,1-DCE
Other 
VOCs

Name Date µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l
OW-1 04/12/07 <50 110 200 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 1.0 1.6 1.8 19 64 4.6 0.8 10 11 ND
OW-2 04/12/07 <50 120 300 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND
OW-5 04/12/07 <50 180 500 <4 4.7 <0.5 <0.5 <0.5 0.7 5.3 <0.5 <0.5 <0.5 0.8 5.0 <0.5 <0.5 1.6 0.6 ND
OW-6 04/12/07 <50 160 400 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 0.6 6.6 22 8.1 <0.5 12.0 9.6 ND
OW-7 04/12/07 <50 210 400 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 32 16 130 460 70 <0.5 6.5 6.8 (1)

OW-8 04/12/07 <50 150 400 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND
FIELD 
BLANK 04/12/07 -- -- -- <4 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND

Notes:
OW-4 could not be sampled because a shipping container is located on the well.

µg/l = Micrograms per liter.
< = Not detected at or above the practical quantitation limit.
-- = Not analyzed

ND = Not detected above laboratory reporting limits.  See laboratory analytical report for individual reporting limits (Appendix C).
J = Estimated result.  Result is less than the laboratory practical quantitation limit.

MTBE = Methyl tertiary-butyl ether
CB = Chlorobenzene

1,2-DCB = 1,2-Dichlorobenzene
1,3-DCB = 1,3-Dichlorobenzene
1,4-DCB = 1,4-Dichlorobenzene
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene

1,1,1-TCA = 1,1,1-Trichloroethane
1,2,3-TCB = 1,2,3-Trichlorobenzene
1,2,4-TCB = 1,2,4-Trichlorobenzene

TCE = Trichloroethene
1,2,4-TMB = 1,2,4-Trimethylbenzene
1,3,5-TMB = 1,3,5-Trimethylbenzene

VC = Vinyl Chloride
(1) = 1,2-Dichloroethane was detected at 0.5 µg/l 

Volatile Organic Compounds-Method 8260B

Total Petroleum 
Hydrocarbons Method 

8015M
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