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Pacific Gas and Electric Company Environmental Services
PO, Box 7640
San Francisco, CA 94120
4715/873-7000
Direct Dial 415/973-
May 20, 1999 Telecopy 415/973-8201

Ms. Susan Hugo

Senior Hazardous Materials Specialist
Alameda County Health Agency

1131 Harbor Bay Parkway, 2™ Floor
Alameda, CA 94502

Subject: Groundwater Monitoring and Sampling Report, Fourth Quarter 1998
Former Aboveground Storage Tank Area, Emeryville, California

Dear Ms. Hugo:

Enclosed is a copy of the report, Groundwater Monitoring and Sampling
Report, Pacific Gas & Electric’s Emeryville Materials Facility, 4525 Hollis
Street, Emeryville, California, Fourth Quarter 1998. The report summarizes
the groundwater flow direction, hydraulic gradient, and the resuits of chemical
analyses of groundwater samples collected in December 1998.

Findings of the groundwater monitoring performed during the fourth quarter
1998 include:

s The depth to groundwater ranges from 8.86 to 13.18 feet below the surface.
Groundwater flow was to the north with a gradient of 0.02 ft/ft between Wells
ESE-2 and MW4, and to the north-northeast with a gradient of 0.07 ft/ft between
Wells ESE-2 and ESE-1.

s All compounds were below the method-d e’éﬁon%it with the exception of the
presence of mineral oil at a concentration'f 180 w/1 in'an unfiltered sample from
Well ESE-1. A duplicate sample of this well also collected and passed through a
glass filter and silica gel cleaned prior to analys:s This sample contained no
mineral oil above the method reporting limit.

Please note that this quarterly sampling event included duplicates to compare
analytical results for analysis using silica gel cleanup and glass filtration. A
recent memorandum from the San Francisco Bay Regional Water Quality
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Ms. Susan Hugo
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Control Board regarding this procedure is included with this report. This
methodology will be used in all subsequent reports. Should you have any
guestions or comments, please call me at 415/972-5719.

Sincerely,

A

Susan M. Fandel
Environmental Specialist

SMF:nem

cc. Mr. Derek Lee
San Francisco Regional Water Quality Control Board

Enclosure
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Legal Notice

Pacific Gas and Electric Company (PG&E) makes no warranty or representation, expressed or implied,
with respect to the accuracy, completeness, or usefulness of the information contained in this report, or
that the use of any information, apparatus, method, or process disclosed in this report may not infringe
upon privately owned rights. Nor does PG&E assume any liability with respect to use of, or damages
resulting from the use of, any information, apparatus, method, or process disclosed in this report.

© 1999 by PG&E
Alfl Rights Reserved
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1 INTRODUCTION

This report presents the results of groundwater monitoring performed during the fourth quarter 1998 in
conjunction with the former above ground storage tank at the Pacific Gas and Electric Company (PG&E)
Emeryville Maintenance Facility at 4525 Hollis Street in Emeryville, California (see Figure 1). -

2 GROUNDWATER GRADIENT AND DIRECTION

Fourth quarter groundwater levels were measured at the PG&E Maintenance Facility in Emeryville,
California, on December 1, 1998, in wells ESE-1, ESE-2, ESE-3, and MW-4, using an electronic
sounding device, and recorded on the water level / floating product survey form included in Appendix A.
The groundwater elevations are summarized in Table 1. Well ESE-4 has been abandoned and 1s no
longer part of the monitoring well network. The December data were used to construct a groundwater
contour map (see Figure 2). December water levels ranged from 11.50 feet above mean sea level (MSL)
in well ESE-1 to 18.28 feet above MSL in well MW-4, The groundwater gradient is 0.02 foot per foot
(ft/ft) to the north between monitoring wells ESE-2 and MW-4, and 0.07 ft/ft to the north-northeast
between monitoring wells ESE-2 and ESE-1.

3 SAMPLING, ANALYSIS, AND MONITORING PROGRAM RESULTS

Groundwater samples were collected from wells ESE-1 through ESE-3 on December 1, 1998, consistent
with the protocol presented in Figure 3, and analyzed for benzene, toluene, ethylbenzene, and xylenes
(BTEX) by U.S. Environmental Protection Agency (USEPA) Method 602; polychlorinated biphenyls
(PCBs) by USEPA Method 8080; and total extractable petroleum hydrocarbons {TEPH) as mineral oil by
USEPA Method 8015M. Temperature, pH, and electrical conductivity were measured in the field and
recorded on the purging and sampling log sheets (see Appendix A). Field readings from the fourth

quarter 1998 monitoring event are summarized in Table 1.

Beginning with the December 1998 sampling event, unfiltered and glass filtered groundwater samples will
be collected from the Emeryville Maintenance Facility site and analyzed for PCBs and TEPH as mineral
oil. Sample preparation for TEPH analysis will also include silica gel clean-up to remove non-petroleum
hydrocarbons. The California Regional Water Quality Control Board (RWQCB) has approved this sample
preparation procedure (see RWQCB letter dated February 16, 1999, Appendix C).

402_331-99_53.doc . 1
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Fourth quarter 1998 and historical analytical data are summarized in Table 2. Certified analytical reports

and chain-of-custody records are included in Appendix B. The analytical results are discussed below:

s BTEX was not detected at or above the method reporting limit (MRL) in samples collected from
wells ESE-1 through ESE-3.

» PCBs were not detected at or above the method reporting limit (MRL) in the unfiltered or
filtered samples collected from wells ESE-1 through ESE-3.

e Mineral oil was detected at a concentration of 180 micrograms per liter (tg/L) in the unfiltered
sample collected from well ESE-1. It was not detected (< 100 pg/L) in the filtered sample
collected from this well. Mineral oil was not detected in the unfiltered or filtered samples
collected from wells ESE-2 and ESE-3.

4 FIELD LABORATORY QUALITY CONTROL RESULTS

Analytical data were evaluated for accuracy and precision based on field and laboratory quality control
(QC) sample performance. The field QC consisted of collecting one field blank (FB-1) and analyzing it
for BTEX.

Field blanks are collected to assess the effect of field environments on the analytical results and to
identify false positives. No parameters were detected above their respective MRLs in the field blank,

indicating no adverse effects from sampling procedures.

The laboratory QC consisted of checking adherence to holding times and evaluating method blanks and
matrix spike (MS) results. Holding times are established by the USEPA and refer to the maximum time
allowed to pass between sample collection and analysis by the laboratory. These limits assist in
determining data validity. The method blank results are used to assess the effect of the laboratory

environment on the analytical results. The MS recoveries are used to assess accuracy.

All analyses were done within the holding times specified by the USEPA. No compounds were detected
in the daily method blanks. The MS results were within the laboratory acceptance limits.

The field and laboratory QC results indicate that the analytical data are of acceptable quality.

402_331-99_53.doc 2
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Figure 1. Site Location Map of Emeryville Service Center
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Measure and record depth to water
and well total depth

Check for floating product

{ | ]

Yes No
[ |

Measure and document floating Calculate purge volume by using the

product thickness. ) following equation:

Do not sample well for dissolved

constituents. P=nrfhx748x3
Where:
P = calculated purge volume {palions)
T = 3.14
r = radius of well casing in feet
h = height of water column in feet

Evacuate water from well equal to the
calculated purge volume while
monitoring groundwater stabilization
indicator parameters (pH, conductivity,
temperature) and turbidity at intervals
of one casing volume.

Well evacuated to practical limits of
dryness before removing calculated
purge volume

¥
Yes
le
[
Final two sets of groundwater .
stabilization indicator parameter Well recharges to a level sufficient
measurements meet the following for sample collection within 24 hours
criteria: _ of evacuation to dryness.
pH = £0.05 pH units
Cond. = +3%
Temp. = = 1.0°F
Turbidity = + <5 NTU v 1)
| Yes No
Y , [ [
Yes No - | Field test first recharge Record well as
l ] water for indicator dry for purposes
. ) . parameters and turbidity, of sampling
Well purging Continue purging; then proceed to well )
criteria met; evacuate additicnal sampling.
proceed to well casing volume of water, ||

sampling monitoring indicator
parameters for stability.

M Figure 3. Monitoring Well Purging Protocol
3
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Table 1
Field Measurements
Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company

Emeryville, California

Page 1 of 4

Sample Top-of-Casing Groundwater  Measured Well Elecirical |

Designation Date Elevation Depth to Water Elevation Depth pH Temperature Conductivity '

(fvMsL)" (feet) (fYMSL) (feet) (units) (°F) {umhos/cm)

ESE-1 03/28/94 23.66 10.06 13.60 20.8 8.48 73.1 600
ESE-1 04/07/94 23.66 10.22 13.44 NM® Ns' NS NS
ESE-1 12/12/94 23.66 9.18 14.48 306 7.26 634 588
ESE-1 03/13/95 23.66 8.20 15.46 30.6 7.33 63.3 548
ESE-1 06/15/95 23.65 9.50 14.16 30.6 6.90 64 505
ESE-1 09/15/95 23.66 10.13 13.53 30.6 6.80 65.1 505
ESE-1 12/15/95 23.66 10.55 13.11 338 7.04 65.1 511
ESE-1 03/15/96 23.66 11.79 11.87 336 6.94 64.9 540
ESE-1 06/14/96 23.66 12.68 10.98 336 6.93 67.4 517
e [ESE-1 10/07/96 23.66 12.56 11.10 340 6.94 73.3 494
ESE-1 12/04/96 23.66 12.67 10.99 342 6.80 64.4 507

ESE-1 02/14/97 23.66 12.62 11.04 342 6.96 67.5 509 "
ESE-1 05/16/97 23.66 13.05 10.61 342 7.07 69.0 534
ESE-1 08/22/97 23.66 12.60 11.06 340 6.32 674 597
SE-1 11/14/97 23.66 12.32 11.34 337 7.35 65.9 600
SE-1 02/13/98 23.66 10.61 13.05 337 7.21 61.8 621
ESE-1 05/15/98 23.66 12.64 11.02 33.7 7.19 68.0 598
ESE-1 08/21/98 23.66 12.61 11.05 336 7.15 68.2 603

ESE-1 12/01/98 23.66 12.16 11.50 332 6.86 : 66.7 483 "
ESE-2 03/28/94 27.80 10.13 17.67 34.2 7.67 67.5 580
ESE-2 04/07/94 27.80 14.37 13.43 NM NS NS NS
ESE-2 12/12/94 27.80 13.05 14.75 343 7.05 64.6 610
ESE-2 03/13/95 27.80 12.48 15.32 343 7.19 62.5 596
ESE-2 06/15/95 27.80 13.85 13.95 343 7.02 63.1 601
ESE-2 09/15/95 27.80 14.22 13.58 343 6.91 65.6 627
ESE-2 12/15/95 27.80 11.65 16.15 34.1 7.12 64.7 591

SE-2 _ 03/15/96 w 12.87 14.93 34.1 7.01 ﬂ 669 !I

402_331-99_53T1.xls 3/19/99
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Table 1
Field Measurements
Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company

Emeryville, California
Page 2 of 4
Sample Top-of-Casing Groundwater  Measured Well Electrical
Designation Date Flevation Depth to Water Elevation Depth pH Temperature Conductivity
(fyMSL)’ (feet) (fYMSL) (feet) (units) °F) (umhos/cm)

SE-2 06/14/96 27.80 13.94 13.86 34.1 7.08 67.1 607
ESE-2 10/07/96 27.80 13.58 14.22 34.0 7.10 74.6 558
SE-2 12/04/96 27.80 14.20 13.60 344 6.89 65.0 618
ESE-2 02/14/97 27.80 13.80 14.00 344 7.02 66.3 578
ESE-2 05/16/97 27.80 14.07 13.73 344 7.00 69.9 580
ESE-2 08/22/97 27.80 14.35 13.45 344 6.49 66.1 623
SE-2 11/14/97 27.80 13.80 14.00 344 7.23 66.8 649
ESE-2 02/13/98 27.80 11.52 16.28 344 7.15 62.4 646
ESE-2 05/15/98 27.80 13.56 14.24 344 7.29 68.7 611
- |[ESE-2 08/21/98 27.80 13.63 14.17 344 7.21 67.1 603
ESE-2 12/01/98 ©27.80 13.18 14.62 34.1 6.88 71.8 516
SE-3 03/28/94 23.91 11.23 12.68 30.9 747 68.7 610
ESE-3 04/07/94 23.91 11.29 12.62 NM NS NS NS

ESE-3 12/12/94 23.91 10.62 13.29 31.0 7.19 63.9 600 “
SE-3 03/13/95 2391 9.45 14.46 310 6.99 62.5 600
ESE-3 06/15/95 23.91 10.27 13.64 31.0 7.10 64.9 556
ESE-3 09/15/95 23.91 10.87 13.04 310 6.96 65.5 559
ESE-3 12/19/95 23.91 - 940 14.51 310 7.28 642 556
ESE-3 03/15/96 2391 10.02 13.89 30.9 7.01 65.0 583
ESE-3 06/14/96 23.91 10.63 13.28 30.9 7.09 67.0 546

ESE-3 10/07/96 2391 10.85 13.06 31.0 6.87 688 514 il
ESE-3 12/04/96 ° 23.91 10.67 13.24 309 NM NM NM
ESE-3 02/14/97 23.91 10.75 13.16 309 7.01 65.9 506
ESE-3 05/16/97 2391 10.99 12.92 310 7.40 69.9 539
ESE-3 08/22/97 23.91 10.65 13.26 31.0 6.86 66.6 563
ESE-3 11/14/97 2391 10.50 13.41 31.0 7.47 65.8 583
02/13/98 23.91 9.32 14.59 31.0 7.04 63.7 602

402_331-99_53Tl.xls 3/19/99
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Table 1
Field Measurements
Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company
Emeryville, California
Page 3 of 4
Sample Top-of-Casing Groundwater ~ Measured Well Electrical
Designation Date Elevation Depth to Water Elevation Depth pH Temperature Conductivity
(ft.,'I\/ISL)l {feet) (ftMSL) (feet) (units) °F {umhos/cm)
ESE-3 05/15/98 23.91 10.72 13.19 31.0 7.42 67.8 593 “
ESE-3 08/21/98 23.91 10.65 13.26 31.0 6.95 65.8 600
ESE-3 12/01/98 23.91 10.35 13.56 30.8 6.92 65.5 489
03/28/94 24.33 10.63 13.70 314 7.77 66.3 610
04/07/94 24.33 10.85 13.48 NM NS NS NS
12/12/94 24.33 9.63 14.70 316 7.11 63.1 591
03/13/95 24.33 8.90 15.43 31.6 7.16 61.2 595
06/15/95 24.33 9.81 14,52 31.6 7.05 64.1 565
oo 09/15/95 2433 10.85 13.48 31.6 7.01 66.3 584
12/15/95 $24.33 872 15.61 316 7.05 64.6 555
03/15/96 24.33 9.29 15.04 315 7.01 63.7 600 i
06/14/96 24.33 10.23 14,10 31.5 7.04 66.0 591
10/07/96 24.33 10.44 13.89 315 6.89 70.1 541
12/04/96 ° 24.33 1031 14.02 315 NM NM NM
02/14/97 24.33 10.12 14.21 315 7.11 63.3 511
05/16/97 24.33 10.56 13.77 31.6 7.40 69.1 559
08/22/97 ° 24.33 NM NM NM NM NM NM
11/14/97 24.33 10.20 14.13 315 7.52 65.5 376
02/13/98 ¢ 24.33 NM NM NM NM NM NM i
Well Abandoned
03/13/95 28.14 09.84 18.30 14.7 NS NS NS
06/15/95 28.14 10.74 17.40 14.7 NS NS NS
09/15/95 28.14 10.90 17.24 14,7 NS NS NS
12/15/95 28.14 6.53 21.61 14.7 NS NS NS
03/15/96 28.14 8.12 20.02 14.7 NS . NS NS
402_331-99_53T1.xls 319799
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Table 1
Field Measurements
Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company

Emeryville, California
- L Page 4 of 4
Sample - Top-of-Casing ~ Groundwater  Measured Well Electrical
Designation Date Elevation Depth to Water Elevation Depth pH Temperature Conductivity
" {ftYMSL)' (feet) (ftMSL) (feet) {units) (°F) {umhos/cm)
MW-4 06/14/96 28.14 10.78 17.36 14.7 NS NS NS
MW-4 10/07/96 28.14 10.81 17.33 14.7 NS NS NS ||
MW-4 12/04/96 28.14 10.44 17.70 14,7 NS NS NS
MW-4 02/14/97 28.14 1041 17.73 14.7 NS NS NS
MW-4 05/16/97 28.14 10.78 17.36 14.7 NS NS NS
MW-4 08/22/97 28.14 10.55 17.59 14.7 NS NS NS
MW-4 11/14/97 28.14 10.15 17.99 14.7 NS NS NS
MW-4 02/13/98 28.14 0.75 18.39 14.7 NS NS NS
MW-4 05/15/98 28.14 10.29 17.85 14.7 NS NS NS I|
o [MW-4 08/21/98 28.14 10.65 17.49 14.7 NS NS NS
MW-4 12/01/98 " 28.14 9.86 18.28 14.5 NS NS NS
f/MSL = feet relative to mean sea level.
umhos/cm = micromhos per centimeter at 77°F.
NM = not measured.

NS = not sampled.
Wells not sampled due to construction in the area resulting in heavy traffic.
Unable to locate well. Well area covered with mud and crushed rock from road construction.

402_331-99 53Tl .xis 3/19/99
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Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company

Table 2

Analytical Data

L}

Emeryville, California
(ne/L) " Lof4
Sample Sampling Polychlorinated —
Designation Date Biphenols TEPH® Benzene Toluene Ethylbenzene Xylenes
ESE-1 03/28/94 <1 340 <0.3 <0.3 <0.3 <0.3
ESE-] 12/12/94 <0.5 80 <0.5 <0.5 <©0.5 <0.5
ESE-1 03/13/95 1.3 500° <0.5 <0.5 <0.5 <0.5
ESE-1 06/15/95 <0.5 350 ° <0.5 <0.5 <0.5 <0.5
ESE-] 09/15/95 <0.5 470° <0.5 <0.5 <0.5 <0.5 I
ESE-1 12/15/95 <0.5 440° <0.5 <0.5 <0.5 <0.5
ESE-1 03/15/96 <0.5 277 <0.5 <0.5 <0.5 <0.5
ESE-1  06/14/96 <0.5 <500 <0.5 <0.5 <0.5 <0.5
ESE-1 10/07/96 <0.5 110 <0.5 <0.5 <05 <0.5
ESE-1 12/04/96 <0.5 430* <0.5 <05 <0.5 <0.5 Il
ESE-1 02/14/97 <0.5 1,600 <0.5 <05 <0.5 <0.5
ESE-1 05/16/97 <0.5 510 ° <0.5 <0.5 <0.5 <0.5
SE-1 08/22/97 <0.5 740 * <0.5 <0.5 <0.5 <0.5
SE-1 11/14/97 <0.5 410° <0.5 <0.5 <0.5 <0.5
ESE-1 02/13/98 <0.5 <100® <0.5 <0.5 <0.5 <0.5
ESE-1 05/15/98 <0.5 <500 <0.5 <0.5 <0.5 <0.5 I
ESE-1 08/21/98 <0.5 <500 <0.5 <0.5 <0.5 <0.5
ESE-1 12/01/98 <0.50 / <0.54 * 180 /<100 * <0.50 <0.50 <0.50 <0.50
ESE-2 03/28/94 <1 250 0.8 1.5 <0.3 2.7
ESE-2 12/12/94 <0.5 <50 <0.5 <0.5 <0.5 <0.5
ESE-2 03/13/95 <0.5 120° <0.5 <0.5 <0.5 <0.5
ESE-2 06/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
ESE-2 09/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
ESE-2 12/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
SE-2 03/15/96 <05 <59 <0.5 <0,5 <0.5 <0.5
SE-2 06/14/96 <0.5 <500 <0.5 <0.5 <0.5 <0.5
ESE-2 10/07/96 <0.5 150* <0.5 <0.5 <0.5 <0.5

402_331-99_53T2.xls
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Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company

Table 2

Analytical Data

fl

Emeryville, California
1 20f4
(ng/L) °
Sample Sampling Polychlorinated I
Designation Date Biphenols TEPH? Benzene Toluene Ethylbenzene Xylenes

ESE-2 12/04/96 <0.5 380* <0.5 <0.5 <0.5 <0.5
ESE-2 02/14/97 <0.5 510 <0.5 <0.5 <0.5 <0.5
05/16/97 <0.5 190°® <(0.5 <0.5 <0.5 <0.5
08/22/97 <0.5 <100 ° <0.5 <0.5 0.51 <0.5
11/14/97 <0.52 <100 ® <0.5 <0.5 <0.5 <0.5
02/13/98 <0.5 <100 ® <0.5 <0.5 <0.5 <0.5
05/15/98 <0.5 <500 <0.5 <0.5 <0.5 <0.5
08/21/98 <0.5 <500 <0.5 <0.5 <0.5 <0.5
12/01/98 <0.50/<0.54%  <100/<100* <0.50 <0.50 <0.50 <0.50
03/28/94 <1 <50 <0.3 <0.3 <0.3 <0.3

12/12/94 <0.5 <50 <0.5 <0.5 <0.5 <0.5 I
03/13/95 <0.5 <50 <05 <0.5 <0.5 <0.5
06/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
09/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
12/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
03/15/96 <0.5 <59 <0.5 <0.5 <0.5 <0.5
06/14/96 <0.5 <500 <0.5 <0.5 <0.5 <0.5
10/07/96 <0.5 <100 <0.5 <0.5 <0.5 <0.5
12/04/96 ¢ NA7 NA NA NA NA NA
02/14/97 <0.5 <100 <0.5 <0.5 <0.5 <0.5
05/16/97 <0.5 <110°® <0.5 <0.5 <0.5 <0.5
08/22/97 <0.5 <100°® <0.5 <0.5 <0.5 <0.5
11/14/97 <0.5 <100 ® <0.5 <0.5 <0.5 <0.5
02/13/98 <0.5 <100°® <0.5 <0.5 <0.5 <05
05/15/98 <0.5 <500 <0.5 <0.5 <0.5 <0.5
08/21/98 <0.5 <500 <0.5 <0.5 <0.5 <0.5
12/01/98 <0.50/<0.53 * <100/ <100 * <0.50 <0.50 <(0.50 <0.50

402_331-99_53T2.xls
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Table 2

Analytical Data

Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company

[

Emeryville, California
(/L) 3 of4
Sample Sampling Polychlorinated
Designation Date Biphenols TEPH’ Benzene Toluene Ethylbenzene Xylenes

ESE-4 03/28/94 <1 <50 <0.3 <0.3 <0.3 <0.3
ESE-4 12/12/94 <0.5 <50 <0.5 <0.5 <0.5 <0.5
ESE-4 03/13/95 <0.5 56° <0.5 <0.5 <0.5 <0.5
ESE-4 06/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
ESE-4 09/15/95 <0.5 <50 <0.5 <0.5 <0.5 <0.5
ESE-4 12/15/95 <0.5 57° <0.5 <0.5 <0.5 <0.5
ESE-4 03/15/96 <0.5 <59 <0.5 <0.5 <0.5 <0.5
ESE-4 06/14/96 <0.5 <500 <0.5 <0.5 <0.5 <0.5
ESE-4 10/07/96 <0.5 <100 <0.5 <0.5 <0.5 <0.5
ESE-4 12/04/96 ¢ NA NA NA NA NA NA
ESE-4 02/14/97 <0.5 270° <0.5 <0.5 <0.5 <0.5
ESE-4 05/16/97 <0.5 <110® <0.5 <0.5 <0.5 <0.5
ESE-4 08/22/97 ¢ NA NA NA NA NA NA
ESE-4 11/14/97 <0.5. <100® <0.5 <0.5 <0.5 <0.5
ESE-4 02/13/98° NA NA NA NA NA NA
ESE-4 05/15/98 ° NA NA NA NA NA NA
ESE-4 08/21/98 ° NA NA NA NA NA NA
ESE-4 12/1/98° NA NA NA NA NA NA
Trip Blank 03/28/94 <1 <50 <0.3 <0.3 <0.3 <0.3
Trip Blank 12/12/94 NA NA <0.5 <0.5 <0.5 <0.5
Trip Blank 03/13/95 NA NA <0.5 <0.5 <0.5 <0.5
Trip Blank 06/15/95 NA NA <0.5 <0.5 <0.5 <0.5
Trip Blank 09/15/95 NA NA <0.5 <0.5 <0.5 <0.5
Trip Blank 12/15/95 NA NA <0.5 <0.5 <0.5 <0.5

03/28/94 NA NA NA NA NA NA

12/12/94 NA NA <0.5 <0.5 <0.5 <0.5

03/13/95 NA <0.5 <0.5 <0.5 <0.5
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Table 2

Analytical Data
Fourth Quarter 1998 and Historical Data
Pacific Gas and Electric Company

Emeryville, California
(ng/L) 1 4 of 4
Sample = Sampling Polychlorinated T
Designation Date Biphenols TEPH’ Benzene Toluene Ethylbenzene Xylenes
Field Blank 06/15/95 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank 09/15/95 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank 12/15/95 NA NA <0.5 <0.5 <05 <0.5
Field Blank 03/15/96 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank 06/14/96 NA NA <0.5 <0.5 <0.5 <05
Field Blank 10/07/96 NA NA <0.5 - <0.5 <0.5 <0.5
Field Blank 12/04/96 NA NA <0.5 <0.5 <0.5 <Q.5
Field Blank 02/14/97 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank 05/16/97 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank - 08/22/97 NA NA <0.5 <0.5 <0.5 <0.5
— ield Blank 11/14/97 NA NA <0.5 <0.5 <0.5 <0.5
“ UField Blank 02/13/98 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank 05/15/98 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank 08/21/98 NA NA <0.5 <0.5 <0.5 <0.5
Field Blank 12/01/98 NA NA <0.50 <0.50 <0.50 <0.50

pg/L = micrograms per liter.

TEPH = total extractable petroleum hydrocarbons.

Compounds similar to client-supplied transformer oil were found.

Hydrocarbon reported does not match the pattern of laboratory standard for mineral oil,

Compounds in diese] range not similar to laboratory standard for transformer oil,

Wells not sampled due to construction in the area resuiting in heavy traffic.

NA = not analyzed.

Quantitation for mineral oil is based on the response factor of diesel.

Unable 1o locate well. Well area covered with mud and crushed rock from road construction.

Analyses run on both unfiltered and filtered (silica gel) samples. Results reported a5 unfiltered / filtered.

402_331-99_53T2.xls



Appendix A

WATER LEVEL / FLOATING PRODUCT SURVEY FORM
AND
PURGING AND SAMPLING LOG SHEETS
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FIELD REPORT

WATER LEVEL / FLOATING PRODUCT SURVEY
PG&E TECHNICAL AND ECOLOGICAL SERVICES

Site Location:

[M vl le Swe. (l'—n)é’\.

Samnler IOM /,C:7W

Survey Date:

/l/.r/ff

Casing Depth to Floating Dissolved
Elevation | Time of Total Depth to Floating Product Oxygen | Temp. Comments
Wwell ID | (&, MSL) Level Depth (f) | Water (f1) { Product (ft) | Thickness (ft) {mg/L (‘0

£55 -1 el 7315 (2t — — - - Sttt

£5£ -2 - (17 Fdral 1318 — — . — ‘e " fol¥s

ESE-3 — (o058 1308 | jo.357 ] — e m— —

E.‘)E"( — Fa F'#; ! M ﬁéﬁn&fﬂﬂfx’f

Mw - iz | gt | §.80 — — - — | *Jé & i4a
=l

Egpen-

Comments:

Ay Bgrt.

" Signature




PG & E PURGING AND SANPLING LOG

SITE £rany il le JOBID N0V dE WELL® £ 5. /
PURGEDATE //i/if + BY oV . WEANER [ /op,
SAMPLE DATE’ /i /4¢ . BY A<

WATER ELEVATION / VOLUME CALCULATIONS
MEASURINGPONT P, __TOC@ ek (ot &) worocarecncocR YES ((NO
DEPTH OF WELL (OTB) 23,05 T THICKNESS
DEPTH TO WATER (DTW) /2. 06 T
TOTAL WATER DEPTH zo 99 T
MEASUREMENT METHOOD SOLINST SLOPE INDICATOR
TOC ELEV T - DTW FT = GWELEV. FT
PURGE YOLUME CALCULATIONS
0.t Z - -
20.44  FTWATER * CASINGFACTOR=_3,.  GAL/CASING VOL.* 3 VOUMES = /0. TOTAL PURGED
CASING FACTOR 2°DIA = 0.17 GAL . (GALS)
(CIFHCLE ONE) FOR 3° DIA = 0.38 GAL / FT '
FOR 4" DIA = 0.6 GAL / FT
PURGING
TIME CUMULATIVE
DISCHARGE CONDUCTIVITY c .
START BO. (GAL) gh umheiem _ _TURBIDMY_ _ TEMP COMMENTS
2z f 1 i bl 2 g5 v /5. o) psile an e Al
B jois s {37 SR e e i
[ = 2z o £ 5/ /4.2 v
METHOD OF DISCHARGE DISPOSAL GROUND - 'BARREL O POND (CIRCLE ONE)
METHOD OF PURGING. HOMELITE @n‘)m PUMP  SUBMERSIBLE WATERRA  (CIRCLE ONE}
METHODOF SAMPLING  WELL WIZARD  TEFLON BAILER HAND PUMP DISPOSABLE BAILER (CIRCLE ONE)

METHONOECIEANING ~ ALCONOX / DI WATER  STEAM CLEANER /DI WATER  (CIRCLE ONE)

PUMP LINES / BAILERROPES_Qﬂ "\ CLEANED, OR DEDICATED (CIACLE ONEJ

PHMETER yii 01 GAUBRATED GESNO  CONDMETER y§r 2500 . CALBRATED” YES' NQ

TEMP, CORRECTED YES NO  CALBRATIONDATA pH 4= COND. 1,000=__ 7. o &~
7.07pH 7 =_ 7.2 COND. 10,000=

SAMPLES ' / KGIEL/pH 10=_/0.4090 i 3¢
LAB ANALYSIS 1y ,4‘3 N U S ;/‘f_rf’ ’ ,‘:"f';' <
SAMPLE TIME
_REMARKS




2Q & E PURGING AND SANPLING LOG
C weus £S5E-C
WEATHER /¢« .

SME_ Emey L

JOBD (¢ o AL/
By

CLEANED, OR DEDICATED (CIRCLE ONE)
. CALIBRATED YES NO
COND. 1,000=__°

———————————

PUMP LINES / BAILER ROPES NEW.>
pHMETER CALIBRATED YES NO COND. METER
TEMP. CORRECTED YES NO CALISRATION DATA

- - LT L

pH 4o

gy = e pH 7= COND. 10,000=

SAMPLES pd 10~

LAB ANALYS!S
LABORATORY
SAMPLE TIME
REMARKS

/5357

I WATER ELEVATION/ VOLUME CALCULATIONS
MEASURING POINT (MP) TOC@ s HYDRCCAFECNCOOR  _YES « NO_
l DEPTH OF WELL {DTB) 2iio FT THICKNESS
DEPFTH TOWATER DTW) ___ /2. /F FT
TOTAL WATER DEPTH 20 .9 2 FT
I MEASUREMENT METHOO SOLINST SLOPE INDICATOR
l TOC ELEV = FT - OTW FT = GWELEV. FT
PUBGE VOLUME CALCUILATIONS
0.7 o
/3,70 FTWATER * CASINGFACTOR= 7.5 GAUCASINGVOL® %  VOUMES = /O >  TOTALPURGED
CASING FACTOR -\‘Fd?.?‘ DiA = 0.17 GAL/FT > (GALS)
I {CIRCLE ONE) FOR 3" DIA = 0.38 GAL / FT '
FOF 4" DIA = 0.66 GAL / FT
I oo
IME CUMULATIVE
I DISCHARGE CONDUCTIVITY °C .
START 80 (GAL) pH umhoiem _ _TURBIDITY __TEMP COMMENTS
/500 C S e S LAt ol pon o chA Wi sey
. R /o oL T four - cloan
- - (.37 s Gl 2z rloa
METHOD OF DISCHARGE DISPOSAL GROUND  <BARREL > POND ©RCLEONE)
l METHOD OF PURGING, HOMELITE BAILER HANDPUMP  SUBMERSIBLE WATERRA  (CIACLE ONE) - e
METHOD OF SAMPLING WELL WIZARD TEFLON BAILER HAND PUMP \ DISPOSABLE BAILER > (CIRCLE ONE)
I METHODOECIEANING ~ ALCONOX /DI WATER ~ STEAM CLEANER / DI WATER (CIRCLE ONE)




maswmmmmm k

CSME £ mioove L JOBD _posav g5/ WELL® S+ -7
" PURGEDATE /2/ </ . BY . . WEATHER (/0.
SAMPLE DATE B
WATER ELEVATION / VOLUME CALCULATIONS
MEASURING PONTMP) _ TOC@ _ [mia HYDROCARECNCOOR ~_YES @o »
DEPTH OF WELL (DTB) Fo. PV FT THICKNESS _
DEPTH TO WATER (DTW) /035 FT
TOTAL WATER DEPTH i FT
MEASUREMENT METHOD SOLINST SLOPE INDICATOR
TOCELEV - FT - OTW FT = GWELEV. FT
PUBGE VOLUME CAL CULATIONS
" FTWATER ° CASINGFACTORe - . GALUCASINGVOL * * VOUUMES = 7~ TOTALPURGED
CASING FACTOR - - -FORZ"DIA = 0.17 GAL/FT o (GALS)
(CIRCLE ONE) FOR 3" DIA = 0.38 GAL / FT '
FOR 4~ DIA = 0.656 GAL / FT
BURGING
TIME CUMULATIVE
DISCHARGE CONDUCTIVITY c .
START 8D (GAL) _ oH umho/em _ _TURBIOTY _ TEMP COMMENTS
K " ! _/ - ) -?: ,‘—/ 57 h : "’f&f/j ‘,!');,-_‘.‘ /g(,? R '//
e C . IR )'*_-. u; i P - ‘;_1/7—:‘ E ‘./:'_,7‘ - ‘-l.,:

METHODOF DISCHARGE QISPOSAL. ~ GROUND _BARREL °  POND (CRCLE ONE)

METHODOFPURGING ~ HOMELITE BAILER) HANDPUMP  SUBMERSIBLE WATERRA  (CIRCLE ONE)

METHODOFSAMPLNG ~ WELL WIZARD  TEFLONBAILER HANDPUMP < DISPOSABLE BAILER _ . (CIAGLE ONE)

METMODOFCIEANNG ~ ALCONOX /DI WATER  STEAM CLEANER /DI WATER  (CIACLE ONE)

PUMP LINES / BAILER ROPES NEW,  CLEANED, ORDEDICATED (CIACLE ONE)

SHMETER CALIBRATED YES NO  COND.METER . CAUBRATED YES NO
TEMP.CORFECTED ~ YES _NO  CALBRATIONDATA  pH 4=_____ COND.1.000-__

et S pH 7= COND. 10,000=
SAMPLES pH 10 =
LABANALYSIS  “o /e oo Lo Fif gtk
SAMPLE TIME (425

REMARKS
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CERTIFIED ANALYTICAL REPORTS
AND
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' CHROMALAB, INC.

E— .
Environmental Services {SDB}

December 8, 1998 Submission #: 9812042
P.G.& E. LAB
Atten: ¥Xaren Piini

Project: EMERYVILLE CENTER Project#: 00524 0El1
Received: December 2, 1998

re: One sample for Polychlorinated Biphenyls (PCBs) analysis.
Method: SW846 Method 8080A Sept 1994

Client Sample ID: ESE-1U

Spl#: 218876 Matrix: WATER Extracted: December 3, 1998

Sampled: December 1, 1998 Run#: 16289 Analyzed: December 8, 1998
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE (ug/L) (ug/L}) (ug/L) {%)

AROCLOR 1016 N.D. 0.50 N.D. 99.0 1
AROCLOR 1221 N.D. 0.50 N.D. -- 1
AROCLCR 1232 N.D. 0.50 N.D. -- 1
AROCLOR 1242 N.D. 0.50 N.D. -- 1
AROCLOR 1248 N.D. 0.50 N.D. -- 1
AROCCLOR 1254 N.D. 0.50 N.D. -- 1
AROCLOR 1260 N.D. 0.50 N.D. 116 1

) ' y 1 ’
Rene Boongaling Michael Verona
Analyst Laboratory Operations Manager

925-866-5681
BC 12f14 1220 Quarry Lane » Pleasanton, California 94566-4756 5051 0:0C0406 RENE 11:38

{925) 484-1919 » Facsimile (925) 484-1096
Federal ID #68-0140157




|
CHROMALAB, INC.
l————:r;m Sarvioss (808}

March 9, 1999 Submission #: 9812042
Revised
P.G.& E. LAB
Project: EMERYVILLE CENTER Project#: 00524 GEl

Received: December 2, 1998

re: One sample for Polychlorinated Biphenyls (PCBs) analysis.
Method: SW846 Method 8080A Sept 1994

I Atten: Karen Piini

Client Sample ID: ESE-1F

Spl#: 218879 Matrix: WATER Extracted: December 3, 1338
l Sampled: December 1, 1998 Run#: 16289 Analyzed: December 5, 1998
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) {(ug/L) {ug/L} (%)
ARDOCLOR 1016 : N.D. 0.54 N.D. 99.0 1
AROCLOR 1221 N.D 0.54 N.D -- 1
AROCLOR 1232 N.D 0.54 N.D -- 1
AROCLOR 1242 N.D 0.54 N.D -- 1
AROCLOR 1248 N.D 0.54 N.D -- 1
AROCLOR 1254 N.D 0.54 N.D - - 1
AROCLOR 1260 N.D. 0.54 N.D 116 1
Note: Filtered through 0.7 micron filter before extxactio “wj:}
.V-\'—._.."—‘) < ______ [ ‘_‘k_--—'t ( W
l Rene Boongaling Mlchael Verona
Analyst Laboratory Operations Manager
925-866-5681 18 i i
wo 1220 Quarry Lane « Pieasanton, California 94566-4756 SO51 0:0C0405 RENE 12:52
I (925) 484-1919 + Facsimile (925) 4841096
Federal ID #68-0140157




'CHROMALAB, INC.

S ——— .
Envircnmenial Services (SDB)

P.G.& E. LAR
Atten: Karen Piini

Project: EMERYVILLE CENTER Project#: 00524 QE1

' December 8, 1998 Submission #: 9812042
l Received: December 2, 1598

re: One sample for Polychlorinated Biphenyls (PCBsg) analysis.
l Method: SW846 Method 8080A Sept 1994

Client Sample ID: ESE-2U

: Spl#: 218877 Matrix: WATER Extracted: December 3, 1998
. Sampled: December 1, 1998 Run#: 16289 Analyzed: December 8, 1998
REPORTING BLANK BLANK DILUTION
/ RESULT LIMIT RESULT SPIKE FACTOR
I ANALYTE (ug/L) {ug/L) {ug/L) (%)
AROCLOR 1016 N.D. 0.50 N.D. 95.0 1
AROCLOR 1221 N.D 0.50 N.D. - 1
ARQCLOR 1232 N.D 0.50 N.D. - - 1
AROCLOR 1242 N.D 0.50 N.D. - 1
AROQCLOR 1248 N.D 0.50 N.D. - 1
AROCLOR 1254 N.D 0.50 N.D. -- 1
AROCLCR 1260 N.D 0.50 N.D 116 1
== <
—L T = { 0l é:;
Rene Boongaling Michael Verona ) /{4_1
Analyst Laboratory Operations Manager
925-866-5681a e 1220 Quarry Lane » Pleasanton, California 94566-4758 S051 003405 RENE 11:38
l (925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157




1.
CHROMALAB, INC.
L——-—-::ﬁ;mm Sorvices (S08)

March 9, 1999 Submission #: 9812042
P.G.& E. LAB Revised
Atten: Karen Piini

Project: EMERYVILLE CENTER Project#: 00524 OEl

l Received: December 2, 1998

re: One sample for Polychlorinated Biphenyls (PCBs) analysis.
Method: SW846 Method 8080A Sept 1994

Client Sample ID: ESE-2F

Spl#: 218880 Matrix: WATER Extracted: December 3, 1998
Sampled: December 1, 1998 Run#.: 16289 Analyzed: December 8, 1998
REPORTING BLANK BLANK DILUTION

RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) (uq/ L) (%)
AROCLOR 1016 N.D. 0.54 N.D. 95.0 1
AROCLOR 1221 N.D 0.54 N.D. -- 1
AROCLOR 1232 N.D 0.54 N.D. -- 1
AROCLOR 1242 N.D 0.54 N.D. -- 1
AROCLOR 1248 N.D 0.54 N.D. -- 1
ARCCLOR 1254 N.D 0.54 N.D. -- 1
AROCLOR 1260 N.D. 0.54 N.D 116 1

Note: Filtered through 6.7 micron filter before ex;ractl *:D
-~ 7
= —
Rene Boeongaling Michael Verona
Analyst Laboratory Operations Manager
925-B66-5681 &« 1 . .
1220 Quarry Lane + Pleasanton, California 94566-4756 5051 (-OCOA08 RENE 12:52
I (925) 484-1919 « Facsimile (925) 484-1096

Federai ID #68-0140157



'CHROMALARB, INC.

?——.——‘
Environmental Services {(SDB)

December 8, 1998 Submission #: 9812042
P.G.& E. LAB
Atten: Karen Piint

Project: EMERYVILLE CENTER Project#: 00524 OEl
Received: December 2, 1998

re: One sample for Polychlorinated Biphenyls (PCBs} analysis.
Method: SW846 Method 8080A Sept 1994

Client Sample ID: ESE-3U

Spl#: 218878 Matrix: WATER Extracted: December 3, 1998
Sampled: December 1, 1998 Run#: 16289 Analyzed: December 5, 1998
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
{aNaLYTE (ug/L) (ug/L) (ug/L) (%)
AROCLCR 1016 N.D. 0.50 N.D. 89.0 - 1
AROCLOR 1221 N.D. 0.50 N.D. -= 1
ARQCLOR 1232 N.D 0.50 N.D. -- 1
AROCLOR 1242 N.D 0.50 N.D. -- 1
AROCLOR 1248 N.D 0.50 N.D. -- 1
AROCLOR 1254 N.D 0.50 N.D. 1
l AROCLOR 1260 N.D 0.50 N.D. 116 1
Rene Boongallng Mlchael Verona
Analyst Laboratory Operations Manager
l 925-866-5681 a 1ms .
1220 Quarry Lane + Pleasanton, California 94566-4756 SO51 00000 RENE 11:38
(925) 484-1319 « Facsimile (925) 484-1096
Federa! ID #68-0140157
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CHROMALAB, INC.
I-'——-—';am. arvicss (SDB)

March 9, 199% Submission #: 9812042

P.G.& E. LAB Revised

PrOj’E‘Ct: EMERYVILLE CENTER Project#: 00524 0OE1
Recelived: December 2, 1998

re: One sample for Polychlorinated Biphenyls (PCBs) analysis.
Method: SW846 Method 8080A Sept 1994

' Atten: Karen Piini

Client Sample ID: ESE-3F

Spl#: 218881 Matrix: WATER Extracted: December 3, 1988
l Sampled: December 1, 1998 Run#: 16289 Analyzed: December 8, 1998
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {ug/L) (ug/L) (ug/L) (%)}
AROCLCR 1016 N.D. C.53 N.D. 89.0 1
AROCLOR 1221 N.D 0.53 N.D. -- 1
AROCLCR 1232 N.D 0.53 N.D -- 1
AROCLOR 1242 N.D 0.53 N.D - 1
AROCILOR 1248 N.D g.83 N.D -- 1l
AROCLOR 1254 N.D 0.53 N.D -- 1
AROCLCR 1260 N.D. 0.53 N.D. 116 1
. Note: Filtered through 0.7 micron filter before extrac;t:lon 2
l 4 - (, / § ; z
Rene Boongaling Michael Verona
Analyst Laboratory Operaticons Manager
525-866-5681 6 s . .
1220 Quarry Lane + Pleasanton, California 94566-4756 SO5) D:000405 RENE 12:57
l (925) 484-1919 + Facsimile (925) 484-1096
Federal ID #68-0140157
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CHROMALAB INC.

l B Environmental Services {sDB)

' December 14, 1998 Submission #: 9812042
P.G.& E. LAB

| l Atten: Karen Piini
Project: EMERYVILLE CENTER Project#: 00524 0El

| Received: December 2, 1998

re: One sample for TEPH analysis.

l Method: EPA 8015M
Client Sample ID: ESE-1U
Spl#: 218876 Matrix: WATER Extracted: December 3, 1998

' Sampled: December 1, 1998 Run#:16297 Analyzed: December 14, 1998
REPORTING BLANK BLANEK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

P (ug/L) (ug/L) (ug/L) (%)
JMINERAL OIL 180 100 N.D. 86.8 1

| M}{l R — ’/L\/‘\We\vy‘a‘@‘(

House Bruce Havlik
Analyst ' Analyst \
925.066.5001 6C 12114 1220 Quarry Lane » Pieasanton, California 94566-4756
. (925) 484-1919 + Facsimile (925) 484-1096 S015 C-OC0405 VINCES 7.1
Federal ID #68-0140157
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'« CHROMALAB, INC.
l—'—-——;\mm Senios (508

March 9, 1999 Submission #: 9812042
l Revised
P.G.& E. LAB
l Atten: Karen Piini
Project: EMERYVILLE CENTER Project#: 00524 0QE1
I Received: December 2, 1998
re: One sample for TEPH with Silica Gel Cleanup analysis.
Method: EPA B015M
l Client Sample ID: ESE-1F
Spl#: 218879 Matrix: WATER Extracted: December 3, 1998
' Sampled: December 1, 1998 Run#:16264 Analyzed: December 14, 1998
REPORTING EBELANK BLANEK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) (ug/L) (%)
MINERATL, OIL N.D. 100 N.D. -- 1
Note: Filtered through .7 micron filter before extraction.Silica gel
. cleanup.
I’/Carczgﬂﬁl/éﬂ Bl:.:‘f;c'{:\é{? Havllk
Analyst Analyst

925-B66-5661 GC 12/14

1220 Quarry Lane « Pleasanton, California 94566-4756 $015 0:060405 BUERA 1403
(925) 484-1919 » Facsimile (925} 484-1096
Federal ID #88-0140157




CHROMALARB, INC.
Hﬂ;momal Services (SDB)

December 14, 19358 Submission #: 9812042

Atten: Karen Piini

Project: EMERYVILLE CENTER Project#: 00524 OEl

l Received: December 2, 1998

re: One sample for TEFH analysis.
Method: EPA 8015M

Client Sample ID: ESE-2U

Spl#: 218877 Matrix: WATER Extracted: December 3, 1238
Sampled: December 1, 1998 Run#:16297 Analyzed: December 11, 1998
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {ug/L) (ug/L) (ug/L}) (%)
vMINERAL OIL N.D. 100 N.D. 86.8 1
' /L,A)mmbge@f
oly ﬁouse Bruce Havlik
Analyst Analyst
§25-066.5881 GG 12014 1220 Quarry Lane « Pleasanton, California 94566-4756 :
l (925) 484-1919 « Facsimile (825) 484-1096 SD15 B:0C408 VIRES 17:21
Federal ID #68-0140157 N
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CHROMALAB, INC.
Hm-nmemal Services (SDB)

March &, 199% Submission #: 9812042
P.G.& E. LAB Revised
Atten: Karen Piini

Project: EMERYVILLE CENTER Project#: 00524 OQEl
Received: December 2, 19598

re: One sample for TEPH with Silica Gel Cleanup analysis.
Method: EPA 8015M

Client Sample ID: ESE-2F

Spl#: 218880 Matrix: WATER Extracted: December 2, 1998
Sampled: December 1, 1998 Run#:16264 Analyzed: December 11, 1998
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) {ug/L) (%)
MINERAL OIL N.D. 100 N.D. -- 1

Note: Filtered through .7 micron filter before extraction.Silica gel
cleanup.

/ 'WL«/N’ A s

Carolyn HousSg Bruce Havlik
Analyst Analyst

925.866:5681 GC 1214

1220 Quarry Lane » Pleasanton, California 94566-4756
(925) 484-1919 - Facsimile {(925) 484-1096
Federal ID #68-0140157

3015 0:0C0406 BUBBA 12:03




CHROMALAB, INC.
Hm?mental Services (SDB}

December 14, 1998 Submission #: 9812042
P.G.& E. LAB
Atten; Karen Piini

Project: EMERYVILLE CENTER Project#: 00524 OEl
Received: December 2, 1998

re: One gample for TEPH analysis.
Method: EPA B015M

Client Sample ID: ESE-3U

Spl#: 218878 Matrix: WATER Extracted: December 3, 1998
' Sampled: December 1, 1998 Run#:16297 Analyzed: December 14, 1998
REPORTING BLANK BLANE DILUTION
- RESULT LIMIT RESULT SPIKE FACTOR
VANALYTE {ug/L) {ug/L) (ug/L) (%)
MINERAL OIL N.D. 100 N.D. 86.8 1
' 4ﬂl“l§f ﬁy ﬁ;,,,p _ ”/(/Z"'-ﬁ\ghhr,
olyn House Bruce Havlik
Analyst Analyst
9258685681 GC 1214 1220 Quarry Lane » Pleasanton, California 94566-4756
l (925) 484-1919 « Facsimile (925) 484-1096 S015 C:QG0A05 VINGE 17:21
Federal ID #68-0140157
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CHROMALAB, INC.
L—--"an Sonvices (SDB)

March 9, 1999 Submission #: 9812042
P.G.& E. LAB Revised
Atten: Karen Piini

Project: EMERYVILLE CENTER Project#: 00524 OE1
Received: December 2, 1998

re: One sample for TEPH with Silica Gel Cleanup analysis.
Method: EPA 8015M

Client Sample ID: ESE-3F

Spl#: 218881 Matrix: WATER Extracted: December 2, 1998
Sampled: December 1, 1998 Run#:16264 ‘ Analyzed: December 11, 1998
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) (ug/L) (%)
MINERAL OIL N.D. 100 N.D. -- 1
Note: Filtered through .7 micron filter before extraction.Silica gel
cleanup.
o /W ) &i“ W ﬂ Vl——__, o
~Carolyn Ho Bruce Havlik
Analyst Analyst

9258669681 GC 1214

1220 Quarry Lane « Pleasanton, California 94566-4756
(925) 484-1919 + Facsimile (925) 484-1096
Federal ID #68-0140157

3015 0:0C0405 BUEBA 14:03
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CHROMALAB, INC.
D e
. December 8, 1998

P.G.& E. LAB

l Atten: Karen Piini
1
i

EMERYVILLE CENTER
19298

Project:
Received: December 2,
re: One sample for BTEX analysis.
Method: SW846 8020A Nov 19980
Client Sample ID: ESE-1

218872 Matrix: WATER

Submission #:

Project#:

5812042

00524 QE1

Spl#:
l Sampled: December 1, 1298 Run#:16338 Analyzed: December 4, 1998
- REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
l ANALYTE {(ug/L} (ug/L) (ug/L) {%)

/BENZENE N.D. 0.50 N.D. 95 T
TOLUENE N.D. 0.50 N.D. 95 1
ETHYL BENZENE N.D. 0.50 N.D. g2 1

l XYLENES N.D. 0.50 N.D 94 1
m yya—

Vlncent Vancil

Michael Verona

Analyst

Operatlons Manager

925-866-5681

1220 Ouarry Lane = Pleasanton, California 94566-4756
(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157

ecvizz 0:BTEXQCO220
VINCE 15:16
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CHROMALAB, INC.

I ——— .
Environmental Services (SDB)

December

P.G.& E.

Atten:

Project:
Received:

Ire:
Method:

8, 1998 Submission #: 9812042
LAB

Karen Piini

EMERYVILLE CENTER Project#: 00524 OEl
December 2, 1998

One sample for BTEX analysis.

SW8446 8020A Nov 1980

vClient Sample ID: ESE-2
Spl#: 218873

Matrix: WATER

Sampled: December 1, 1998 Run#:16338 Analyzed: December 4, 1998
REPORTING BLANK BLANEK DILUTIOCN
/ RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE {ug/L) {ug/L) {ug/L) (%)

BENZENE N.D. 0.50 N.D. 29 1

TOLUENE N.D. 0.50 N.D. 95 1

ETHYL BENZENE N.D. 0.50 N.D. 92 1

XYLENES N.D. 0.50 N.D. 94 1

Vincent Vancil
Analyst

A Al

Michael Verona

Operations Manager

§25-866-5681

1220 Quarry Lane « Pleasanton, California 94566-4756 -
(925) 484-1919 » Facsimile {925) 484-1096
Federal ID #68-0140157

scv1320:BTEXQC0220
VINCE 15:18




' CHROMALAB, INC.

[ ——— .
Environmental Services (SDB)

December 8, 1998 Submission #: 9812042
P.G.& E. LAB
Atten: Karen Piini

Project: EMERYVILLE CENTER Project#: 00524 0OE1
Received: December 2, 1998

re: One sample for BTEX analysis.
Method: SW846 8020A Nov 1990

Client Sample ID: ESE-3
Spl#: 218874 Matrix: WATER

I Sampled: December 1, 1998 Run#:16338 Analyzed: December 4, 1998
REPORTING BLANK BLANK DILUTION
/ RESULT LIMIT RESULT SPIRKE FACTOR
I ANALYTE (ug/L) (ug/L) (ug/L) (%)
‘ BENZENE N.D. 0.50 N.D. 99 1
; TOLUENE N.D 0.50 N.D. 95 1
| ETHYL BENZENE N.D 0.50 N.D. 92 1
I XYLENES N.D 0.50 N.D. 94 1
g =7 |
V,id A
Vincent Vancil Michael’ Verona
I Analyst Operations Manager
I 925-866-5681
1220 Quarry Lane » Pleasanton, California 94566-4756 G”‘“":BTE"I““:”
l (925) 484-1919 + Facsimile (925) 484-1096 e 18
Federal ID #68-0140157
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CHROMALAB, INC.
l . Environmental Services (SDB)
I December 8, 1998 Submission #: 9812042
P.G.& E. LAB
l Atten: Karen Piini
Project: EMERYVILLE CENTER Project#: 00524 0OEl
I Received: December 2, 1998
re: One sample for BTEX analysis.
I Method: SW846 B020A Nov 1990
Client Sample ID: FIELD BLANK
Spl#: 218875 Matrix: WATER
I Sampled: December 1, 1998 Run#:16338 Analyzed: December 4, 1998
| REPORTING BLANK BLANK DILUTION
| RESULT LIMIT RESULT SPIKE FACTOR
| l ANALYTE {ug/L) {ug/L) {ug/L) (%)
BENZENE N.D. 0.50 N.D. 99 1
TOLUENE N.D. 0.50 N.D. 95 1
ETHYL BENZENE N.D. 0.50 N.D. 92 1
I XYLENES N.D. 0.50 N.D. 94 1
Vincent Vvancil Mic“ﬁ/g\e-g 5erona
I Analyst Operations Manager
I 925-866-5681
1220 Quarry Lane « Pleasanton, California 94566-4756 6¥12:0: BTEXACOZ20
I (925) 484-1919 » Facsimile (925) 484-1096 viReE 188
Federal 1D #68-0140157
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IQQ / California Regional Water Quality Control Board

San Francisco Bay Regional Water Quality Control Board c;;« Davis

wWinstan H Hickox A
OVEriUr

ATR RIS jl‘lﬂ‘
(XTI e Inicrnet Address: Htp/fwww swreh.cu.gov
Feptictivm 1515 Clay Street, Suite 1400, Qakiand, Calitorniu 94612
Phone (510 622-2300 o~ FAX ($10) 6222460

MEMORANDUM

fie ) o

TO: Stephen Morse, Chief Concur: /
Toxics Cleanup Division February 16, 1999

. L .
0/‘/&&4 x-(\,k},\&cu/v
FROM: Ravi Arulanantham, Ph‘f).

Toxics Cleanup Division

DATE: February 16, 1999

SUBJECT: Use of Silica Gel Cleanup for Extractable TPH Analysis

Recommendation:
Total petroleum hydrocarbon (TPH) measurement (EPA Method 8015M, “CA LUFT,” or

l equivalent) in ground water is routinely requested at petroleum impacted sites for regulatery
decision making purposes. At many sites TPH detections in ground water, in the absence of

menzene, toluene, ethylbenzene, or xylenes (BTEX) or polynuclear aromatic compounds (PNAs)

I pase 4 dilemma in determining case closure. Recent research has demonstrated that extractable
TPH detections in the absence of BTEX and PNAs can be the result of positive interferences 10
the Method 8015M measurement and not dissolved petroleum. These interferences are primarily

I due to the presence of polar biogenic material that may naturally occur in ground water or result
from the biodegradation of petroleum hydrocarbons.

This memorandum provides the technical background for this topic and recommends the use of
silica gel cleanup (whenever the extractable fraction of TPH is requested) to mitigate the effects
of interferences to the extractable TPH analysis. The mitigation of these interferences is
important so that site-specific decisions can be made based on analytical data that represents
dissolved petroleum.

California Environmental Protection Agency
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Background:

The Water-Soluble Fraction of Petroleum Products

Crude oils and petroleum products are complex mixtures of hundreds to thousands of individual
petroleum constituents, The water-soluble fraction (WSF) of a petroleum product is a function of
both the molecular class and the molecular wei ght (number of carbon atoms) of its constituents:
within a given molecular class. lower molecular weight constituents usually tend to be more
soluble (Mackay and Shiu, 1992: Yaws et al,, 1990). In addition, the measurable portion of the
WSF of a given product is a function not only of the solubility of each constituent, but also the
mole-fraction of the constituent within the product and the partitioning coefficient of the
constituent between water and the other organics mn the product. Based on these factors, the WSF
should be limited 1o a few petroleam constituents out of the thousands that make up the
petroleum product or crude oil.

As summarized in Zemo (1997a, 1997b), the WSF of fresh petroleum products and crude oil has
been investigated at labhoratory conditions by several researchers using various combinations of
gas chromatography (GC) and mass spectrometry (MS) (Coleman et al., 1984; Shiu et al, 1990;
Bruya and Friedman, 1992; Thomas and Delfino, 1991; Chen et al,, 1994: and Potter, 1996). Al}
of these studies indicate that the WSFs of the products tested (42 crude oils, fresh gasoline,
kerosene, jet tuel, diesel and motor o1l) are imited primarily to the very small alkanes (<C,} and
the Cy 1o C,, aromatics, including BTEX, alkylated benzenes, naphthalene, methylnaphthalenes,
acenaphthene, fluorene, phenanthrene, and anthracenes. Thomas and Deifino (1991) and Potter
(1996) also reported very Jow concentrations of phenol and methylated phenols in the WSF of
the products tested; phenols were not identified by the other researchers. Chromatograms
provided in Thomas and Delfino (1991), Coleman et al. (1984), and Bruya and Friedman (1992)
show that the WSF of each product is composed of discrete peaks and does not resemble the
parent product. The discrete constituents comprising the WSF are reliably identified and
guanutied by routine GC/MS methods. This identification of the WSF of various products has
great significance for interpretation of TPH analytical results from ground water samples.

Method 8015M (TPH) and Sources of lnterference

Method 8015M (TPH) is a GC-FID analysis that is normally required at petroleum impacted
sites. The analysis is intended to provide 2 measure of petroleum hydrocarbons in the sample.
The analysis quantifies an amount of volatile or sermu-volatile hydrocarbons that elute within a
selected boiling range or range of molecular weights using a flame ionization detector. Tt is
generally separated into purgeable and extractable fractions. It 15 an aggregate rather than a
constituent-specific analysis. A TPH analysis transmits no direct information about which
petroleum constituents are present in the sample, or even if petroleum is present in the sample a1
all (Bruya, 1993; Zemo, et al., 1995),

Because of its non-specificity, Method 8015M can be unreliable for measurement of dissolved

petroleum constituents in ground water samples. Zemo (1997b) presented data from 21 sites
{Table 1) that showed that the extractable TPH concentration of ground water samples resulting

California Environmental Protection Agency
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from constituents other than the <C, alkanes or <C,, aromatics were a direct result of one or both
of the following interferences: (1) the sample contained non-dissolved petroleum constituents, or
(2) the sample contained soluble non-petroleum hydrocarbons (such as polar biogenic materials
or biodegradation producis). Samples affected by either or bath of these sources of interference

do not provide an accurate assessment of dissolved-phase concentrations of petraleum in ground
water. '

Non-dissolved petroleum constituents can be incorporated into water samples by passing a bailer
or other sampling device through a sheen on top of the water column or by entraining petroleum
that 1s sorbed onto sediment (turhidily). Non-dissotved petraleum included in the sample will be
extracted along with the water at the laboratory and the “TPH result for the ground water
sample will include these non-dissolved constituents. Although this source of interference is not
the main subject of this memerandum it has been documented by Zemo and Synowiec {1995).
Foote et al. (1997), and Army and Wright (1997). Mitigation of this situation (interference) has

been achieved by filtering the samiple through a glass-fiber filter prior 1o extraction (Foote, et al,
1997).

Seluble non-petroleum hydrocarbons such as polar biogenic materials and hiodegradation
products can be incorporated into water samples when wells are screened within or downgradient
from petroleum-affected soil that is undergoing intrinsic biodegradation. Barcelona et al. (1995
and 1996), 1dennified by GC/MS numerous aliphatic and aromatic organic acids that are

iR-1
l degradation metabolic intermediates of petroleum products in ground water samples. According

10 Dragun (1998), Cookson (1995), and Barcelona et al. (1995), other potential oxygenated
metabolites that may be present in ground water include phenols, aldehydes, and hydroxy-
aliphatic acids. Collection of such polar materials within a water sample in the vicinity of active
intrinsic biodegradation is unavoidable because of their relatively high solubility. Unlike Method
418.1, Method 8015M normally does not include a silica ge! or other cleanup step to remove
polar materials; consequently the “TPH" result for the ground water sample will include these
non-petroleum constituents. Zemo and Synowiec (1995) and Zemo (1997b) found that these
polar matenals were the predominant source of TPH detections at several sites where older
petroleum releases had undergone significant intrinsic biodegradation, In addition 1o soluble
constiluents resulting from intrinsic biodegradation of petroleum, Girard and Edelman (1994)
found TPH detections in ground water samples resulting solely from soluble organic compounds
denived from natural decomposition of wood waste {e.g., degradation byproducts of
tanin/lignins).

Silica Gel Cleanup

Silica gel is a material that is highly polar in chemical structure and attracts polar molecules to
itself. It is commonly used as a desiccant (water is highly polar) and is also used in several EPA
methods to “'clean up™ sample extracts so that only the target constituents for the method are
analyzed. Silica gel is used in Method 418.) to remove fatty acids and other highly polar, non-

petroleum materials from the sample extract, Unfortunately, when Method 8015 was brought jnto
use fo replace Method 418.1. the silica gel ¢leanup step was omitied. This inadvertently caused

the analysis and quantitation of the “improved" (GC-FID) method 1o include interferences from

California Environmental Protection Agency
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non-petroleum hydrocarbons. The magnitude and smplications of this problem were not
understood until recent research results were published. Therefore, for regulatory decision
making purposes, it is important that the TPH analytical results represent only dissoived
petroleum hydrocarbons. Accordingly, the sample extracts should be cleaned up with silica gel
prior to Method 8015M analysis. Similar interferences to the purgeable TPH analysis are
expecied; however, silica gel cleanup cannot be performed for this analysis. Modification of the
purgeable TPH analysis to address these sources of interference is an area requiring future work.

The analytical laboratory can perform a silica gel cleanup based on EPA Method 3630B {with no
solvent exchanges). According to Zemo {1997b), passing the extract through a glass column
packed with silica gel typically results in an adequate cleanup; a cleanup based on EPA Method
418.1 (adding 3 grams of silica gel to the extract and shaking the mixture) frequently did not
result in adequate removal of polar biogenic material. Cleanup can also be achieved using
prepackaged silica gel canridges. Completeness of a silica gel cleanup can be assessed only by
reviewing the chromatograms. Cleanup may be incomplete due to either the polarity or the mass
of biogenic material in the extract: weakly polar materials may not be removed, too much
material can use up all the active sites on the siljca gel. Laboratory QA/QC must be assessed by
standard metheds (e.g., blind duplicates, acceptable spike and surrogate recoveries) to ensure that
the cleanup step does not cause negative bias by removing dissolved petroleum from the sample.

Biodegradation Products and Metabolites of Petroleum Hydrocarbons

As mentioned previously a wide vanety compounds are formed during petroleum degradation,
Even though numerous specific compounds could result from the degradation of petroleum
hydrocarbons, certain classes of compounds are common 1o most degradation pathways, In
general, petroleum hydrocarbons undergo sequential abiotic and biotic oxidation to initially form
alcohols, which are transformed to organic acids, and ultimately 1o carbon dioxide and water,
Intermediate metabolites that could occur include aldehydes, ketones, aromatic alcohols (e.g.,
phenol and catecol), and esters. It is impartant to note that organic acids also oceur naturaily in
the environment. These classes of compounds are polar in their molecular structure, can be very
soluble in water, and therefore, would be removed by silica gel.

Therefore, during site-specific decision making, and especially during case closure, the presence
of these residual degradation products (e.g., their Jongevity, toxicity, nuisance, etc.) must be
considered in the context of future hikely use of ground water at the site.

Summary

As shown in Table 1, several field studies have demonstrated that the interference of non-
petroleum hydrocarbons 1o Method 8015M measurements of ground water samples can be
moderate to significant. This overestimation of concentrations of dissolved petroleum
hydrocarbons can pose difficulty during decision-making on low-risk case closures and may
inadvertently lead 1o the perceived need for additional monitoring and/or remediation. The non-
petroleum hydrocarbons that cause this interference are polar biogenic materials that may

California Environmenral Protection Agency
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naturally occur in ground water or resuit from the biotic and/or abiotic degradation of petroleum
hydrocarbons. We recommend that silica gel cleanup be performed on sample extracts pnior to
the use of Method 8015 analysis to mitigate the effects of these interferences and ensure that site
specific decisions can be made based on analytical data that represents dissolved petroleum.

The potential impact to the future beneficial use of ground water caused by the presence of these
polar biogenic materials {e.g., taste and odor and/or toxicity) should be evaluated on a site-by-
site basis; we recommend that TPH (Method 8015M) measurements not be used for this

evaluation.
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TABLE 1

METHOD 8015M (TPH) ANALYTICAL RESULTS
FOR GROUND WATER SAMPLES BEFORE AND AFTER CLEANLUP
Conventional
»TPHA" (ug/h)’ Blind Duplicate(s) Filter
Site {Before Cleanup) and/or Silica Gel “TPHd” (ugh)’ Interference’

1 20,000 F only = 15,000; SG only = <1000 biogenic
110,000 F+8G= 1200: SG oaly = 55,000 grab sample w/particulates that pass filter

2

3 100 F~SG = <50; SG only = <30 biogenic
4 200 F+8G = <50; 8G only = <50 biogenic
3 390 F+8G = <30; 8G only = <50 brogemic

6600 F-S8G = 140; 8G only = 140 biogenic, incomplete cleanup

6
7 630 F+3Q = <30 biogenic
8

120,000 F~8G =690 grab samples w/particulates and incomplele
clesnup

9 4500 F~8G =750 biogenic, incomplete cleanup

14 1100 F only = 390: SG enly = <50 mustly biogemc

i 790 F+8G = <50; SG only = <50 biogenic

l 12 1500 F~SG = <50, SG only =<50 biogenic

13 2230 SG only = <350 biogenic
14 2000 SG onty = <50 biogenic
15 3500 $G only = 1900 no fillering, entrained non-dissolved petroleum

16 2600 SG only =270 biogenic, mcomplete cleanup

17 2300 5G only = <50 biogenic
18 1%00 SG only = 100 biogenic, incomplete ¢leanup
19 1400 F only = 1300; SG only = <50 biogenic
20 1700 SG only = <50 biogenic
21 810 F only = 840; SG only = <50 biogenic

Noles:

| Table reproduced from Zemo (1997b); data for sites 1 thraugh 12 previously published in Zemo {1997a).

7 Analysis by EPA Method 8013M agamst a diesel standard; quantitation range varied among laboratories,
typically Cyte Gy .

*  Filtered by laboratory using glass fiber TCLP filter (0.7-micron); silica gel cleanup by either 418.1 or Method
3630B equivalents (sece text).

Major component of interference based on review of chromatograms.
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