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1.0 INTRODUCTION

Terranext, on behalf of Union Pacific Railroad Company (UP), is conducting quarterly
ground water monitoring at the UP (formerly Southern Pacific Transportation Company
(SPTCo]) property located adjacent to the Sherwin Williams Plant, 1450 Sherwin Street,
Emeryville, California (Figure 1). Four underground storage tanks (USTs) containing
"bunker C" oil, which were used in the early twentieth century to fuel steam locomotives,
were formerly located on site. The monitoring wells used for this project were installed by
Levine-Fricke to monitor the ground water surrounding the adjacent Sherwin Williams Plant
site, and are sampled on a cooperative basis with Levine-Fricke. This report documents the
results for the second and fourth quarters of 1996, which are the first two ground water

monitoring events at the site.
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2.0 BACKGROUND

According to SPTCo records, a fuel and water station was constructed at the subject site in
1930 to service steam locomotives used for transferring local customer freight in the
Emeryville area. It is not known when the station was abandoned and/or demolished. The
station included a 17,000 gallon water tank, pump house, and four USTs containing

bunker C fuel oil. Bunker C is a #6 diesel fuel consisting of petroleum hydrocarbons in the
C,, to Cy, carbon range. It is a black viscous liquid which is insoluble in water. The
viscosity of bunker C at ambient air temperature requires that it be heated before pumping is

possible. Steam coils were generally installed in the bunker C tanks to heat the oil.

The four former USTs were located on SPTCo property adjacent to the Sherwin Williams
Plant (Figure 2). The Sherwin-Williams Plant has been in operation since the early 1900s
manufacturing various types of coating products and lead-arsenate pesticides. The
manufacture of pesticides was discontinued in the late 1940s, and the conversion from
producing oil-based products to water-based products occurred in 1987. After the
dismantling of the Sherwin-Williams oil and solvent tank facilities, two phases of soil and
ground water investigations were conducted by Levine-Fricke on behalf of Sherwin Williams.
During both phases of investigation, a series of monitoring wells were installed (LF-1
through LLF-13) in the shallow aquifer (A-zone). The results of these investigations indicated
that both soil and ground water were impacted by volatile organic compounds (VOCs),

petroleum hydrocarbons in the gasoline range, and arsenic.

In 1990, Sherwin Williams retained Levine-Fricke to develop interim remedial measures for
the site. Levine-Fricke recommended a remedial alternative of containment coupled with
ground water extraction and treatment. A multimedia cap would seal and stabilize impacted
soil, as well as impede the infiltration of additional ground water, and impacted ground water

would be contained laterally with a bentonite slurry wall. These recommendations, as well
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as the results of both phases of soil and ground water investigation are discussed in the
Levine-Fricke report dated December 20, 1991, entitled: Evaluation of Interim Remedial

Measures at the Sherwin Williams Facility, Emeryville, California.

On January 28, 1994, while conducting grading operations to improve an access road to the
Sherwin-Williams plant, contractors for Sherwin Williams discovered an UST containing a
thick petroleum product. In a request for proposal dated March 2, 1994, SPTCo authorized
Terranext (then Industrial Compliance [IC]) to remove up to four USTs containing bunker C
oil, and to proceed with preparation for the project. In a letter dated May 12, 1994, the
Alameda County Health Care Services Agency, Department of Environmental Health
(Alameda County) directed SPTCo and/or Sherwin-Williams to properly close the UST
which had previously been discovered. IC responded in a letter dated May 23, 1994, which
informed Alameda County that SPTCo intended to remove the UST, but negotiations to
choose a contractor and to secure right-of-way access onto the Sherwin-Williams facility,

delayed UST removal.

Between July 25, and August 5, 1994, all four USTs were located, evacuated of bunker C
oil, and removed (location of the USTs are shown on Figure 2). Each UST was
approximately 30 feet in length, 6 feet in diameter, and were joined together by a 12-inch
diameter piping manifold. Using steam, a total of 30,450 gallons of bunker C oil mixed with
water as evacuated from the four USTs. Approximately 250 cubic yards (cy) of soil was
excavated from around the four USTs during the removal process, resulting in an excavation
approximately 80-feet long, 20-feet wide, and 8-feet deep. Ground water was encountered in

the southern end of the excavation.

Eight confirmation soil samples were taken from the sidewalls of the excavation. Each
sample was analyzed for total petroleum hydrocarbons (TPH) as gasoline (TPH-G), TPH as
diesel (TPH-D), and TPH as bunker C oil (TPH-B) using Environmental Protection Agency
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(EPA) Method 8015 modified; benzene, toluene, ethyibenzene, and xylenes (BTEX) using
EPA Method 8020; oil and grease using EPA Method 5520; halogenated VOCs using EPA
Method 8010; and semivolatile organic compounds (SVOCs) using EPA Method 8270. Two
grab samples were collected of the ground water which had filled the southern end of the
excavation. The ground water samples were composited at the lab and analyzed for the same
suite of analytes listed above, with the addition of the metals barium, cadmium, chromium,
silver (all by EPA Method 6010), arsenic (EPA Method 7060), lead (EPA Method 7421),
mercury (EPA Method 7470), and selenium (EPA Method 7740).

Anmalytical results for the soil confirmation samples are shown in Table 1. Concentrations of
TPH-G were detected in four of eight confirmation samples ranging from 1.4 milligrams per
kilogram (mg/kg) to 18 mg/kg. Concentrations of higher boiling petroleum hydrocarbons
were greatest in soil samples taken from the eastern sidewall of the excavation (T1-SW,
T1T3-SW, and T3-SW). Maximum concentrations of TPH-D, TPH-B, and oil & grease
within these three samples were found in T1T3-SW at 4,400 mg/kg, 28,000 mg/kg, and
7,700 mg/kg respectively. In the remaining five samples, concentrations of TPH-D, TPH-B,
and oil & grease ranged from < 5.0 mg/kg to 230 mg/kg, 8.4 mg/kg to 780 mg/kg, and
<50 mg/kg to 110 mg/kg respectively. Low concentrations of selected SVOCs were
detected in samples T1-SW and T4-SW only. BTEX and other VOCs were not detected at

or above the method reporting limit.

Within the composite ground water confirmation sample, TPH-G, TPH-D, and TPH-B were
detected at concentrations of 150 micrograms per liter (ug/L), 3,200 pg/L, and 6,100 pg/L,
respectively (Table 1). Benzene, toluene, and xylenes were detected at concentrations of 1.2
pg/L, 0.8 pg/L, and 2.4 ug/l.. The SVOC acenaphthene was detected was detected at a
concentration of 15 ug/L. Ethylbenzene, VOCs analyzed by EPA method 8010, and
remaining SVOCs were not detected at or above the respective method reporting limits

within the ground water sample.
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Although confirmation soil samples contained high concentrations of petroleum
hydrocarbons, it was not feasible to extend the limits of the excavation due to SPTCo
railroad tracks to the west and the proposed bentonite slurry cutoff wall for the Sherwin-
Williams Plant to the east. Results of the UST removal were documented in a report dated
September 29, 1994, entitled: Tank Closure Report, Southern Pacific Transportation

Company, 1450 Sherwin Avenue, Emeryville, California.

As a result of reviewing the Tank Closure Report, Alameda County requested that SPTCo
submit a workplan to investigate the vertical and lateral extent of soil and ground water
impacts in a letter dated February 28, 1995. On April 28, 1995, IC submitted a workplan to
SPTCo which was subsequently submitted to Alameda County in February 1996. The
workplan proposed the use of monitoring wells which were scheduled to be installed by
Levine-Fricke to monitor the ground water in the area of the former USTs. In addition, soil

samples were to be collected from the well boring adjacent the former UST location (LF-21).

In July 1995, two USTs were discovered by Sherwin Williams contractors during
construction of the bentonite slurry wall, which was part the interim remedial measures
recommended by Levine-Fricke. Due to the proximity of these two USTs to the four USTs
removed the previous year, it is possible that both sets of USTs were part of the same
fueling facility. However, because the USTs straddled the Sherwin Williams/SPTCo
property line, and of the need to ensure the timely construction of the bentonite-slurry cutoff
wall, Sherwin Williams directed Levine-Fricke to remove the USTs. Between July 18 and
August 2, 1995, the two USTs were removed and approximately 35 ¢y of visually impacted
soil were excavated (location of the two USTs are shown on Figure 2). The USTs contained
a viscous petroleum product, 540 gallons of which were evacuated prior to removal. A
similar petroleum product was found in the siurry wall trench northeast of the USTs.
Analysis of the product within the USTs, the product in the trench, and the confirmation

samples indicated heavy hydrocarbons in the motor oil range. Results of the UST removal
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was documented in a Levine-Fricke report dated March 15, 1996, entitled: Underground

Storage Tank Removal Report, Sherwin-Williams Facility, Emeryviile, California.

Between February 5, and April 5, 1995, Levine-Fricke installed monitoring wells LF-20,
LF-21, LF-23, LF-24, and LF-25 (shown on Figure 2). Unfortunately, due to a break in the
chain of communication between Levine-Fricke, SPTCo, and Terranext, LF-21 was
completed before soil samples could be collected. To date, Terranext has collected split
ground water samples with the cooperation of Levine-Fricke for two quarters of ground
water monitoring'. This ground water investigation documents the results of these two

sampling events.

1 Due to a miscommunication regarding the sampling schedule, samples were nat cottected for the third quarner, 1996.
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3.0 HYDROGEOLOGY

The 1450 Sherwin Williams site is located approximately 1600 feet (0.3 mile) east of the San
Francisco Bay (Emeryville Crescent Area), at an approximate elevation of 10 feet above
mean sea level. The original shoreline of the bay as of 1883 was approximately 700 feet to
the west, and a salt marsh was located approximately 150 feet to the south prior to the
placement of artificial fill*. The local hydrology consists of a shallow aquifer (A-zone) and

a deeper aquifer (B-zone) which are separated by 10 to 18 feet of fine-grained sediments’.
The A-zone aquifer is being monitored for this investigation. Based on two quarters of
ground water level measurements, ground water within the shallow aquifer is between 4 to 7

feet below the ground surface (bgs).

The following description of soil lithology is based on the well boring logs of LF-20, LF-21,
LF-23, LF-24, and LF-25, which were installed by Levine-Fricke* (Appendix A). The
Levine-Fricke well boring logs were used to prepared cross-sections which depict site
lithology (Figures 3 through 6). Figure 3 is the index map for the cross-sections. The soil
lithology at the site typically consists of 1.5 to 4.5 feet of artificial fill, which overlies native
bay sediments. The fill, which covers the site continuously, consists of gravel mixtures
which range from silty to poorly sorted (well graded) gravel, and may have wholly or
partially resulted from older railroad ballast. The native sediments consist primarily of silt
and clay mixtures with occasional lenses of sand and gravel mixtures. These sediments are
interpreted as tidal channels and/or shoals in a tidal depositional environment, and are gently

dipping to the west, toward the bay.

2. Map of Oakland and Viciniry, W F. Boardman, ciry and county surveyor, submitted o the Alameda County recorder April 23, 1883.

3. Evaluation of fnterim Remedial Measures at the Sherwin-Williams Facility, Emeryville, California. Levine-Fricke, December 20,
1991.

4, Report of Quarterly Groundwater Monitoring for the period from April 1 through June 30, 1996, the Sherwin Wiltiams Plan:,

Emervville, California. Levine Fncke, July 24, 1996.
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4.0 FIELD PROCEDURES

This section describes the procedures used for monitoring well installation, development, and
sampling. Because the monitoring wells were installed and developed by Levine-Fricke, this

section summarizes the procedures used by Levine-Fricke’.

4.1 Monitoring Well Installation and Development

All monitoring wells used for this investigation were installed by Levine-Fricke on

February 5, 1996 (LF-20, LF-21); and April 4 (LF-24, LF-25) and April 5, 1996 (LF-23).
These wells were installed utilizing a truck mounted hollow-stem auger drill rig with 8 inch
outer diameter augers. The monitoring wells were constructed using 2 inch diameter
schedule 40 PVC casing. The bottom ten feet of each well was screened with 0.010 inch
factory slotted schedule 40 PVC casing. The artificial sand pack consisted of #2/16 sand
which was poured to depth of at least one foot above the screened interval. One to two feet
of bentonite pellets were added above the artificial sand pack, and were allowed sufficient
time to hydrate. A 5 percent bentonite cement grout slurry was poured above the bentonite
seal to the surface. Monitoring wells LF-20 and LF-21 were completed with a christy box at
present grade. Monitoring wells LF-23, LF-24, and LF-25 were finished with "stove pipe”
monuments to 3 feet above grade. Horizontal well locations and top of casing elevations

were surveyed by Nolte and Associates Inc., a licensed surveyor.

Between April 9 and April 11, 1996, the monitoring wells were developed by bailing,
swabbing, and pumping. During well development, specific conductance, pH, and
temperature were measured and recorded during the process to access changes in water

quality.

5. Report of Quarterly Groundwater Monitoring for the period from Apeil 1 through June 30, 1996, the Sherwin Williams Plunt,
Emeryville, California. Levine Fricke, July 24, 1996,

£80-002 .rpt/06-10-97 fu/keydaa/reports 8

Terranext




4.2 Monitoring Well Sampling

On April 10 and 11, 1996, for the second quarter, and on November 21, 1996, for the fourth
quarter, depth to ground water was measured and the monitoring wells were sampled in
cooperation with Levine-Fricke. On the basis of depth to water measurements, the saturated
well volume was calculated and a minimum of 3 well volumes were purged by bailing with a
disposable polyethylene bailer. Ground water characterization data, consisting of
temperature, specific conductance, and pH, were measured for each well volume. After
purging was complete, each well was allowed to recover to 80 percent of the initial well
volume before sampling. Fourth quarter 1996 ground water purge characterization data are
presented in Table 2 and ground water level measurements and purge characterization logs

are included in Appendix B°.

Ground water samples were collected using a disposable polyethylene bailer. The water
sample from the bailer was transferred into two glass amber bottles. After sample collection
was completed, each sample was labeled with a unique sample number, the site name, date
of collection, time of collection, initials of collector, and any other pertinent information.
The samples were then placed in a chilled ice chest for transport to the analytical laboratory.
A chain-of-custody document was completed concurrent with sample collection and
accompanied the samples. All ground water samples were analyzed for TPH by EPA
Method 8015 Modified. Samples with detectable concentrations of TPH were reanalyzed
using Method 8015 following a silica gel cleanup (EPA Method 3630)’. The analytical

reports and chain-of-custody forms can be found in Appendix C.

6. Purge characterization data were not recorded for the second quarter 1996,
7. No samples collected during the fourth quarter were reanalyzed for 8015M using the silica gel cleanup.
680-002. rpt/06-10-97/u/keydata/reports 9

Terranext




5.0 GROUND WATER INVESTIGATION RESULTS

5.1 Ground Water Flow and Direction

Depth to ground water measurements during second and fourth quarters 1996 were taken by
Levine-Fricke on April 24, and November 21, 1996. Ground water elevations are listed in
Table 3 and maps depicting the ground water elevation for the second and fourth quarters are
shown on Figures 7 and 8, respectively. Ground water elevations measured during the
second quarter (April) 1996 ranged from 4.16 to 6.72 feet mean sea level (MSL) and
averaged 5.50 feet. Ground water elevations measured during the fourth quarter (November)
1996 ranged from 3.87 to 6.10 feet MSL and averaged 4.78 feet. Between the second and

fourth quarters 1996 ground water elevations decreased in all wells an average of 0.72 feet.

The average local hydraulic gradients calculated from water level measurements taken during
the second and fourth quarters are 0.008 and 0.009, respectively. The apparent ground
water flow direction has varied slightly from north-northeast during the second quarter to
northeast during the fourth quarter. Prior to the placement of the slurry-bentonite cutoff
wall, the hydraulic gradient was 0.005 and the flow direction was to the northwest in the
A-zone aquifer®. The decrease in ground water elevations and the slight changes in
hydraulic gradient and flow direction are likely due to the readjustment of the A-zone aquifer

to the placement of the bentonite-slurry cutoff wall and/or seasonal variations.

52 Analytical Results

Analytical results for the second and fourth quarters 1996, are summarized below and in

Table 5. Analytical laboratory reports are included in Appendix C.

8. Evaluation of Interim Remedial Measures at the Sherwin-Williams Facility, Emeryville, California, December 20, 1991, by Levine-Fricke.
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* TPH was not detected at or above the reporting limit in samples
collected in LF-24 during the second and fourth quarters 1996. TPH
was also not detected in the sample collected from LF-25 during fourth
quarter 1996. Hydrocarbons in the motor oil range were not detected

in any of these samples at or above the reporting limit of 590 pg/L.

* Hydrocarbons in the diesel range® were detected in samples collected
from LF-20, LF-21, LLF-23, and LF-25 during second quarter 1996 at
concentrations of 1,000 ug/L, 910 pg/L, 340 ug/L, and 88 ug/L,
respectively. Of these four samples, only the sample from LF-20 had

detectable concentrations of TPH (82 ug/L) using a silica get cleanup.

* Hydrocarbons in the diesel range were detected in the samples from
LF-20, LF-21", and LF-23 during fourth quarter 1996 at
concentrations of 1,800 pg/L, 1,100 ng/L, and 420 ug/L, respectively.

The samples from these wells were not rerun using a silica gel cleanup.

All laboratory procedures (holding times, methods used, method blanks, documentation, etc.)
and subsequent results were monitored throughout the analytical process according to
standard quality assurance/quality control (QA/QC) procedures. In addition, all laboratory
reports were evaluated as part of QA/QC procedures for ground water monitoring. The

analytical data for the second and fourth quarters, 1996 are considered quantitatively valid.

9. The hydrocarbons detected in samples collected on 04/12/96 were described as an unknown mixtuire in the range of C,,-C,,, atypical
of diesel fuel. Only hydrocarbons from C -C,, were quantified based on comparison with a diesel standard.

1G. The hydrocarbons detected in the sample collected from LF-21 on November 21, 1996, were reported as being within the diesel
range, but did not match the diesel standard.
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6.0 DISCUSSION
6.1 Distribution of Total Petroleum Hydrocarbons in Ground Water

Hydrocarbons were either not detected or could not be confirmed in samples collected from
LF-24 and LF-25 during the second and fourth quarters 1996. Analytical results for TPH
suggest that hydrocarbons are present in the vicinity of wells LE-20, LF-21 and LF-23.
However, only the sample from LF-20 had detectable concentrations of TPH using a silica

gel cleanup based on second quarter 1996 results.

Treatment of samples using a silica gel cleanup prior to analysis using EPA Method 8015,
removes polar biogenic compounds that can result in exaggerated TPH concentrations.
Therefore, the majority of hydrocarbons detected in the monitoring well samples are not
petroleum hydrocarbons dissolved in the ground water, but rather polar biogenic compounds
resulting from either biodegradation of petroleum hydrocarbons on site, or other biogenic
materials.'" This is supported by the interpretation of chromatograms by Friedman &

Bruya, Inc. of the second quarter 1996 samples (Appendix D).

In addition, chromatograms from the analysis of both second and fourth quarter samples
(Appendices D and E, respectively) suggest that the biogenic hydrocarbons detected in LF-20
are different than that of LF-21. The chromatographic curve for the sample from LF-20
contains erratic peaks and extends from a carbon range C.,, to C,, while the
chrbmatographic curve for LF-21 is broad, lacking erratic peaks, and extends from carbon
range C,, to C,,, which would be expected from a sample which contains bunker C fuel oil

(or the biodegraded equivalent). This would suggest the polar biogenic hydrocarbons

11. Source: Zemo, D. A. and Synowiec, K. A. 1995. Portions in Ground Water: Identification and Elimination of Positive
Interferences. Proceedings of the 1995 Petroleum Hydrocarbons and Organic Chemicals in Ground Water: Prevention Detection
and Remediation (Conference). NGWA/API, Houston, Texas.
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detected in the LF-20 samples were produced from the degradation of a petroleum source

other than the bunker C oi]l USTs.
6.2 Recommendations

Given that: a) the majority of hydrocarbons detected in site ground water are polar biogenic
compounds and not dissolved petroleum hydrocarbons, b) the biogenic hydrocarbons may
have come from a source other than the USTs, and c) the hydraulic gradient in the vicinity is
relatively low (0.008-0.009), the impact of the USTs to the surrounding ground water is
limited and/or negligible. Therefore, the status of the site should be designated as a "low-
risk". It is recommended that the site ground water be monitored for two additional
quarters, after which closure of the site will be pursued. It is also recommended that future
monitoring include other pertinent Levin-Fricke wells to confirm the status of the low-risk

designation for this site.
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7.0 GLOSSARY OF ACRONYMS

bgs Below ground surface

BTEX Benzene, toluene, ethylbenzene and xylenes
cy Cubic yards

EPA Environmental protection agency

IC Industrial Compliance

mg/kg Milligrams per kilogram

MSL Mean sea level

QA/QC Quality Assurance/Quality Control

SPTCo Southern Pacific Transportation Company
SVOCs Semivolatile organic compounds

TPH Total petroleumn hydrocarbons

TPH-B Total petroleum hydrocarbons as bunker C oil
TPH-D Total petroleum hydrocarbons as diesel
TPH-G Total petroleum hydrocarbons as gasoline
0] Union Pacific Railroad Company

USTs Underground storage tanks

VOCs Volatile organic compounds

pug/L Micrograms per liter
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TABLE 1
ANALYTICAL RESULTS - CONFIRMATION SAMPLES

UST EXCAVATION

Total Petroleum Hydrocarbons Volatile Organic Compounds Semivolatile Compounds®
Sample Date 0Oil and Halogenated
Number Sampled | Gasoline | Diesel | Bunker C Oil | Grease | Benzene | Toluene | Ethylbenzene | Xylenes | Compounds | Acenaphthene | Fluorene | Phenanthrene | Anthracene | Fluoranthene | Pyrene
EPA Analysis Method 8015 5520 8020 8010 8270
Confirmation Soil Samples® (mg/Kg)
T1-SW 08/03/94 4.3 1,700 7,400 2,800 <0.005 <0.003 <0.005 <0.005 NA <1.6 <1.6 4.5 1.9 <16 29
TIT2-SW 08/03/94 <1.0 <5.0 40 13 <0.005 <0.005 <0.005 <0.005 NA <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
T2-5W 08/03/94 <1.0 <5.0 8.4 <50 <0.005 <0.005 <0.005 <0.005 NA <0.33 <{.33 <0.33 <0.33 <0.33 <0.33
TIT3-SW 08/03/94 18 4,400 28,000 7,700 <0.005 <0.005 <0.005 <0.005 ND <33 <33 <33 <33 <33 <33
T3-5W 08/03/94 2.5 540 1,800 880 <0.005 <0.005 <0.005 <0.005 NA <l.6 <1.6 <1.6 <1.6 <1.6 <1.6
T3T4-5W 08/03/94 <1.0 30 230 67 <0.005 <0.005 <0.005 <0.005 NA <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
T2T4-5W 08/03/94 <1.0 <5.0 37 110 <0.005 <0.005 <0.005 <0.005 ND <0.33 <{.33 <0.33 <(.33 <0.33 <0.33
T4-SW 08/03/94 1.4 230 780 83 <0.005 <0.005 <0.005 <0.005 NA 0.54 0.43 1.4 0.37 0.99 0.75
Confirmation Ground Water Sample*(ug/L)
28215/28216 08/03/94 150 3,200 6,100 <5.0 1.2 0.8 <0.5 2.4 ] ND 15 <10 <10 <10 <10 <10
a Only constituents which were detected above the reporting limits are included in table. < Symbol indicates the constituent was not detected at or above the reporting limit as noted.
b Reporting limits for analysis by EPA Method 8010 range from 0.005 to 0.02 mg/kg for soil, and 0.5 0 2.0 pg/L ND Not detected above the reporting limit for any analyte included in the analysis.
c All confirmation soil samples were collected at an approximate depth of 7 feet below ground surface from the sidewall. NA Not Analyzed.
d The confirmation water sample was a composite of two water samples collected from the ground water which filled the EPA Environmental Protection Agency
southern end of the UST excavation.
UST Underground storage tank

mg/kg  Milligrams per kilogram

pg/L Micrograms per liter

680-002r.tb1/06-10-97/u/keydata/tables
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TABLE 2
GROUND WATER PURGE CHARACTERIZATION DATA
NOVEMBER 1996

I
Purge Electrical
Monitoring Date Volume Conductivity Temperature Field pH
Well* Measured (gallons) (xS/cm) (°C)
2 1322 20.1 6.68
LF-20 11/21/96 4 1294 20.1 6.66
6 1324 20.1 6.65
2 996 20.9 6.79
LF-21 11/21/96 4 996 21.0 6.73
6 994 21.0 6.65
25 876 19.3 6.87
LF-23 11/21/96 5.0 826 19.5 6.83
7.5 815 19.5 6.80
205 594 18.9 7.00
LF-24 11/21/96 5.0 606 19.0 6.93
T 608 18.9 7.03
2 710 18.6 6.98
LF-25 11/21/96 4 709 18.7 6.91
6 700 18.7 6.86
a See Figure 2 for approximate monitoring well locations.
puS/em Microsiemens per centimeter
.t Degrees Celsius
Note: Purge charactenization logs for November 1996 are included in Appendix B.
6R0-002r.1b2/06-10-97/u/keydata/tables
Terranext




TABLE 3

GROUND WATER ELEVATION DATA

Top of Casing Depth to Ground Water
Monitoring Date Elevation® Ground Water® Elevation®
Well® Measured (feet MSL) (feet TOC) {feet MSL)
04/24/96 7.55 4,22
EEG 11.77
11/21/96 7.90 3.87
04/24/96 3.65 6.72
LE31 10.37
11/21/96 5.33 5.04
04/24/96 4.08 6.56
(s 10.64
11/21/96 4.54 6.10
04/24/96 4.40 5.82
i 10.22
11/21/96 5.35 4.87
04/24/96 7.15 4.16
LE-25 11.31
11/21/96 7.29 4.02

MSL

TOC

See Figure 2 for approximate monitoring well locations.

Top of casing elevation is a surveyed point marked on the top of the well casing.

Depth to ground water measured from top of casing.

Ground water elevation in feet above MSL. Ground water elevation is calculated by subtracting the depth to ground water from the

top of casing elevation.
Mean sea level

Top of casing

680-002r.tb3/06-10-97/u/keydata/tables
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TABLE 4
GROUND WATER ANALYTICAL RESULTS

Total Petroleum Hydrocarbons (ug/L)
Standard Analysis With Silica Gel Cleanup
Monitoring Date
Well* Sampled Diesel (Cw-Cu)" Motor Qil (>C,) Diesel (Cy-C;3)
EPA Method 8015M 8015M/3630 Modified
04/12/96 1,000 NQ 82
LF-20
11/21/96 1,800 <540 NA
04/10/96 910 NQ <50
LF-21
11/21/96 1,100 <590 NA
04/10/96 340 NQ <50
LF-23
11/21/96 420 <540 NA
04/12/96 <50 <50 NA
LF-24
11/21/96 <350 <530 NA
04/12/96 88 NQ <50
LF-25
11/21/96 <53 <530 NA

a See Figure 2 for approximate monitoring well locations.

b The hydrocarbons detected in samples collected on 04/12/96 were described as an unknown hydrocarbon mixture in the carbon
range of C,,-Cs., atypical of diesel fuel. Only hydrocarbons from C,,-Cs, were quantified based on comparison with a diesel
standard.

pg/L Micrograms per liter

< Symbol indicates the constituent was not detected at or above reporting limit as noted.

NA Not analyzed

NQ Hydrocarbons in the motor oil range ( >C,,) were not quantfied.

680-002r.1b4/06-10-97/u/keydata/tables
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APPENDIX A

WELL BORING AND CONSTRUCTION LOGS
FROM LEVINE-FRICKE
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WELL CONSTRUCTION LITHOLOGY SAMPLE DATA

CHRISTY BOX :
th, LOCKING CAP - Sample Penetration
Dep Graphic No.and _ Rate

<o _ .
Log Description Interval  (Blows/ft.)

B Y — B
XN CEMENT g oy ASPHALT. 2
T érow 3 GRAVELLY FILL (GW/GM). dark brown (10YR 3/3).

o slightiy moist. loose, clasts 1-3 centimeter. 40% loose
v

N

WITH 5%
BENTONITE sand and silt.
2-NCH
DIAMETER
SCH 40
BLANK PVC
CASING

SRANNRANNANY
NARANANNNNY

SILTY CLAY (CL/ML), dark bluish gray (5B 4/1). moist.
soft. low to medium plasticity. 5

jon

L1

BENTONITE
PELLETS

B-INCH )
DIAMETER =7 1 14 -

BOREHOLE 1 Verymoist. £ |

=]

|

22/16 SAND ] L1 8

L [+ .+ <]  SAND with Gravel (). dark bluish gray (58 4/1).

PERFORATED s 27 3 8 saturated, cohesive,

PVC CASING el 15
(0.010-inchsiots) | ]  CLAYEY SILTY SAND (SM), dork bluish gray (58 4/1),
saturated, very cohesive, 5% gravel.

|=

SILTY CLAY (CL/ML). dork bluish gray (5B 4/1). moist, i —

END CAP ai +ift di ——
b medium stiff, medium plasticity. )
SLOUGH [ ——— 1 3 Ty 1 1

BOTTOM OF BORING AT 19 FEET.

E

20

Well Permit No.: 96048 EXPLANATION

Date well dilled:  February 5. 1996 g Clay
Drilling company.  Gregg Diriling

Sampling Method: Modified California Sampler Sitt
Orilind method:  Hollow-sterm auger

LF Geologist: James P. Schwartz Sand
% Water level at time of drilling
Gravel ,

Approved by: m& M -
\
WELL CONSTRUCTION AND LITHOLOGY FOR WELL LF-20 '

Project No. 3435 : LEVINE'FR'CKE

ENGINEERS, HYDROGEOLOGISTS & APPLIED SCIENTISTS

S

Interval sampled using
Madified California Sampler

Fosan
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l
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el g P e B e

»_l WELL CONSTRUCTION LITHOLOGY SAMPLE DATA

o CHRISTY BOX LOCKING CAP Sample Penetration
feet Eiiprion No. and Rate
- Des Interval  (Blows/ft.)
EP “£4. CEMENT ASPHALT.
221 1221 crour GRAVELLY FILL, (GW/GM), dark brown (10YR 3/3),
) % 741 WITH 5% slightty moist, poorly sorted, clasts up to 3 centimeter,
5 % BENTONITE 30-40% sond and silt.
B % - BENTOMITE
PELLETS
hv4 , -
5 A ) Y 2aneH . , ] &
i N L 1 GiamereR SILTY CLAY (CL/ML). dark greenish groy (5G 4/1). very 5
3 SCH. 40 moist, soft, medium plasticity. . ]
: BLANK PVC $
CASING il 15
CLAYEY GRAVEL (GC). dark greenish gray (5G 4/1). —
#2/16 SAND saturated. loose, clasts up to 2 centimeter. 30% clay. ; 13
u 8-INCH - B
DIAMETER |_—— SILTY CLAY (CL/ML), dark greenish gray (5G 4/1), very
10 . : :
m— BOREHOLE P it moist, soff. medium plasticity. 210, — 10
H 24NCH ~ CLAYEY GRAVEL (GC), dark greenish gray (5G 4/1), il
L DIAMETER = saturated. loose, ciasts up to 2 centimeter, 30% clay. ’ 5
4 x@%m{ﬁg I SILTY CLAY (CL/ML). medium brown (10YR 5/3), moist, B
{001Gineh slots) ] medium stiffness, medium plasticity. || 7
i R ] 8
- A% END CapP [ | 15 i

BOTTOM OF BORING AT 15 FEET.

{

P
1

I

l

Well Permit No.: 96048 BRSO

s Date well drilled: February 5. 1996 Clay
Driling company:  Gregg Driling
; Sampling Method: Modified Califomia Sampler Silt Interval sampled using
%’ I Drilind method:  Hollow-stem auger Modified California Sampler
e LF Geologist: James P. Schwarlz Sand
-,% Water level af time of drilling
Gravel

=
pracii)

Approved by: Mﬁm
& ' WELL CONSTRUCTION AND LITHOLOGY FOR WELL LF-21

Project No. 3435 LEVINE'FRICKE

. I ENGINEERS, HYDROGEQLOGISTS & APPLIED SCIENTISTS
[
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J WELL CONSTRUCTION LITHOLOGY SAMPLE DATA

S le P i
Depe!'h. STOVE PIPE LOCKING CAP 1 ti Ngm(?n?i e%ecl;{ghon
I Description Interval  (Blows/ft.)
f . r" SILTY M
) 221 1444~ CEMENT GRAVEL (GM). 2
4 ~»q4 GROUT using
4 771 WITH 5% = .
E"" by 4] BENTOMNITE hydraulic
v v hammer
}\' i i Saturated.
Lia i - BENTONITE .
E PELLETS : : 2
= P SILTY CLAY (CL/ML), black, moist, medium stiff.
. 5 s i i é}fﬁ;m medium plasticity, frace gravel (0.5 fo | centimeter) El |
' SCH 4D CLAYEY SILT (ML/CL). gray mottied with brown, very
"W _ BLANK PVC moist, medium to low plasticity. medium stiff, roots. )
5 CASING root holes. =
b #2116 SAND 5-inch coarse of GRAVELLY SILT (ML), gray brown,
A v - saturated, low piasticity, 30% gravel ~.5 centimeter ]
H ATD - 8-INCH well sorted. :
DIAMETER CLAYEY SILT (ML/CL), brown mottled with gray, &=
BOREHOLE saturated. £}
2INCH ;
DIAMETER W
PERFORATED
PVC CASING
(0.010-inch B
slofs)
| For Eiicatow SILTY CLAY (CL/ML), bluish gray, moist, medium fo high 13
END CAP S plasticity, stiff, - _J

BOTTOM OF BORING AT 15.5 FEET.

l — 29

Well Permit No.: 96048 EXPLANATION
Date well drilled:  April 5. 1996 Clay
Driling company:  Gregg Diiling
Sampling Method: Modified California Sampler Silt @l Interval sompled using

Drilind method:  Hollow-stem auger §] Moditied Calitomia Sampler

LF Geologist: Robin W. Barber Sand
AL Water level ot time of driling

Gravel

Approved by: m%'\

. WELL CONSTRUCTION AND LITHOLOGY FOR WELL LF-23

Project No. 3435 LEVINE-FRICKE

ENGINEERS. HYDROGEOLOGISTS & APPLIED SCIENTISTS

=
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3435L011.CDR Q70296RY1 KAG



Well Permit No.: 96048
Date well drilled: April 4, 1996
Driling company: Gregg Drilling

Sampling Methed: Modified Califomia Sampler
Crilind method: Hollow-stem auger

LF Geoclogist:  Robin W. Barber

Approved by: }/nmn

WELL CONSTRUCTION LITHOLOGY SAMPLE DATA
D?Dm, STOVR PIPE LOCKING CAP Graphic . ' rﬁgmg)ﬂig Penrgjr;glion
aat Log Description Imérvo! (@lows/ft)
R —3 [ —
e I SILTY GRAVEL with Sand (GM).
v rrd
21 oAb cemenr
221 1221 erour ]
s <-4 WITH 5% y . .
Zr 221 BENTOMITE . - SILTY CLAY (CL/ML), black, very moist, medium stiff,
221 1 — —— |  medium fo high plasticity. organic rich, root holes, — 0
BENTONITE T trace gravel.
5 PELLETS _ =TT GRAVELLY CLAY (CL). gray. very moist. medium stiff, 5 | &8
B - R ) 35% gravel (0.5-1 centimeter), 10% fine to medium
2ZINCH L sand. :
SD(':’LMSE‘}ER ] ™ CLAYEY SILT (ML/CL). gray with brown mottling, moist, | 8
BLANK PVC i seltne e medium stiff. medium plasticity.
CASING — = | ™ SANDY SILT (ML), gray. wet. medium plasticity, 4 5
_____ medium stiff, 40% medium to coarse sand, trace
#2/16 SAND o] gravel( 0.5-1 centimeter). 6
0 \v4 o CLAYEY SILT (ML/CL). gray with brown mottiing, moist, i 1
— i BINCH — == medium stiff, medium plasticity. et
DIAMETER L — — ] Brown with gray mottling, root holes. minor organic - 9
BOREHOLE s stma matter.
T
2-INCH
DIAMETER
PERFORATED 21
PVC CASING - B
15 (0.010-inch slots) EiiaSenttin 15
=T ] 18
e o] SILTY CLAY (CL/ML), blue gray. very moist, very stiff,
END CAP medium to high plasticity. J 2%
BOTTOM OF BORING AT 17 FEET
L 20

EXPLANATION
Clay
Sit Interval sampled using
Modified California Sampler
Sand

& Waterlevel ot time of driling
Gravel

T

WELL CONSTRUCTION AND LITHOLOGY FOR WELL LF-24

Project No. 3435

LEVINE-FRICKE

ENGINEERS. HYDROGEOQLOGISTS & APPLIED SCIENTISTS

3435L012.CDR 070296RYLKAG
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WELL CONSTRUCTION LITHOLOGY SAMPLE DATA
KING CAP ) Sample Penetration
D&%i{"« STOVE PIPE 12 Graphic s No. and Rate
—"fl__F'ﬁ\ “o BRaBripiisn interval  (Bows/f)
;s v r“ SILTY GRAVEL (GM).
Favd A
P Py s
ol oot g%ﬁ'}" SILT with Sand (ML), brown maist, stiff, low plasticity, 5%
oL 271 WITH 5% fine sand, some lenses with 80% fine sand.
e 221 BENIONITE SILTY CLAY (CL/ML), dark gray brown, moist, stiff. i
27 s medium plasticity, trace fine sand.
v Z Color change to black. - 15
s 7
___5'_ s S A '5 o
ﬁ - BENTONITE GRAVELLY CLAY (CL). very dark gray, moist, stif, 13
e ey PELLEIS medium plasticity, 20% gravel (0.5-1 centimeter), 10% u
) =—4 2-NCH coarse sand, root hole saturated with water.
DIAMETER - 13
m:&vc SILT (ML), very dark gray. very moist, sfiff, low to
CASING medium plasticity - 11
SILTY GRAVEL (GM). very dark gray, saturated, very
e AV #2/16 SAND loose. 60% gravel 5-1 centimeter, 10% fine fo coarse 5
= L 8-INCH sand. — m
DIAMETER
BOREHOLE CLAYEY SILT (ML/CL), very dark gray, saturated, - 5
medium stiff, low to medium plasticity. trace fine
24NCH sand, L]
DIAMETER
PERFORATED B
PVC CASING R — Brown motting. | 7
15 (0.010Hnch siots) I 15
F——— - 13
,,,,, Block organic matter.
i = I
BOTTOM OF __f__,__j‘
WELL AT 1BFEET [ — — — — 2
BACKFILL WITH
20 BENTONITE Epgeties 20 16

PELLETS —
BOTTOM OF BORING AT 20 FEET.

Well Permit No.: 96048 ERECBNBIRN
Date well drilled:  April 4, 1996 E Clay
Drilling company:  Gregg Driling
Sompling Method: Modified Califomia Sampler - Sit Interval sampled using

Modified California Sampler

Drillind method:  Hollow-stem auger

LF Geologist: Robin W. Barber Sond

% Water level at time of diilling

Gravel

Approved by: mam

WELL CONSTRUCTION AND LITHOLOGY FOR WELL LF-25

Project No. 3435 LEVINE'FRICKE

ENGINEERS, HYOROGEOLOGISIS & APPLIED SCIENTISTS
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APPENDIX B
GROUND WATER ELEVATION MEASUREMENTS AND

PURGE CHARACTERIZATION LOGS
NOVEMBER 1996
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) MEASUREMENT )
GROUND WATER ELEVATION LOG sinst & gt .

Project Name: A7 feg = [SViss Project No. OS5 .00GED Task/Phase: 0//17/‘{
Datet =2 -G Bquipment: EET/C &JM?E‘Z Weather: OYERCAST

T S oA EO By LB TAE T o =

o

|

Adjusted depth to watar = DTW - (PT z 0.8)

Ground watar slevation = Referenca elevaticn - Adjusted DTW
Mean sea level

1

2

MSL

DTW Depth to watar (to 0.01 foot)
Pr

Product thickness (0.01 foot) Signature OKMM %&4%—;&




el PURGE CHARACTERIZATION AND SAMPLE LOG
Terranext
o I PR e
Project Number: __ g5 é¢o Project Name: Lrteryvicere (S7— Date:  //-2:-qz
Well Number: ___ £F -2¢ Sampler: a2 Az a, ! Weather: Cvs2cacc

*U-E-EF&FG@Z‘S CF [t S — Fe s

Military Time NS eavt | 919 (eb3e
Gallons Purged e &/ = s Depth to Bottom (DB): /97 /5
Purge Rate A Depth to Water (DW): Z- e
pH LR L.CCLL.65 1 Height of Water Column (H)=DB -DW: //, 25
Conductivity f222 | f29Y¥(/32¢ F One Casing Volums (CV) = H x multiplier: /. 5
Temperature (C) 26.1 2 = L Three Casing Volumes {3CV): 5/
Salinity E-; Multipliers -(zannll = (.16 galions/foot
Turbidity A )t ——-—-—% 4" well = 0.65 galions/foot
Color Gﬂﬁ‘w e — §"well = 1.47 gallons/foot
Water Level Casing 8" well = 2.61 galions/foot
Callbration
Sample No. Quantity Volume Type Preserv. Analysis Lab |Sample Equipment| Purge Equipment Fleld Comments
e W re=7g B AR 7 L . 5 AL =
| LE-20 Z- /Lt Aviszz | Nz |esimry (TEEEAAPEEREL TN sams e A P Y
s i - - - .
Cleaning:
Comments: , Q/@, 7",47455\/,6‘1 7’742 é?mw@m? Ipan AL

Sampler's Signature:




EE T (N e | D WE ME NN E e e (hE i M e N A e
e RACT, TION AND SAMPLE LOG

e I P TE 5,

Project Number: _o5Siocécgce Project Name: _Ev=eyyseie UST Date: _ //-2(— 96
Well Number: _ £/~=21 sampler: < Jam=s Acicze mani Weather: Oviszcas—
sR2Y/ o83 T TEF avsems or Liviws -FRCE
Military Time . % = |“B38 | ¢85s
Gallons Purged 2 i & < Depth to Bottom (DB): /5 &
Purge Rate _— — — A . Depth to Water (DW): 5,33
pH & 6.7% é(,:‘i M Helght of Water Column (H) = DB - DW: /0.0F
Conductivity o & 96 | G996 g4 r One Casing Volume (CV) = H x multiplier: /. &/
Temperature (C) 7.9 Z1o | 21.0 - Three Casing Volumes (3CV): 485
Salinity ,5 Muitipliers 20 Awell = 0.16 gallons/foot
Turbidity Casnidy | G " & well___=_ 0.85 gallonsifoot
Color é%ﬁ’ —_— 6" well = 1.47 gallonsifoot
Water Level Casing ' 8" well = 2.61 gallons/foot
Calibration

Sample No. Quantity Volume Type Preserv. Analysis Lab |Sample Equipment| Purge Equipment Field Comments

- Dkﬂ:’r“";i—

Hilomd 7 EFLe: & Ry e
LF-21 2 /1 Avmtze | pewe TP fors | 28T Saen Strte SPLT, Tl W bavin
Cleaning:
Comments: Syt S;zzz:’z/,é Al  fPEIapsant Drprr D& <=

Sampler's Signature:




-
= 1¢ RGE CHARACTERIZATION AND SAMPLE LOG
Tefranext =
R e I P :
Project Number: _ ¢ Sicccege Project Name: &Ec;/ﬂué (/5 Date:  //-2{— o
Well Number: L7-273 Sampler: Tt e oot Weather: _ (vscaitsi

K TeF Kopaesrs o Livie — P icE

Military Time j/l‘/ L | 2R i e ]
Gallons Purged ’2 =) §.Q i S'
Purge Rate il il

pH L8t | 683 | [LEO
Conductivity ,4.!()’ e_\,'?[,._, E‘Z‘; 515
Temperature (C) ;7.5 5.5 /‘?5

Depth to Bottom (DB): /5f30 e

Depth to Water (DW): < S/~

Helght of Water Column (H) = DB - DW: /3 76 i
One Casing Volume (CV) = H x multiplier: e Ze/
Three Casing Volumes (3CV): _/’a.écf

—_—

ISRy R

Salinity Mulﬂpllonm = 0.16 galions/foot
Turbidity ~——4"well__= 0.65 gallons/foot
Color 6" well = 1.47 gallions/foot
Water Level Casing 8" wall = 2.61 gallons/foot

Callbration

Sample No. Quantity Veolume Type Preserv. Analysis Lab |Sample Equipment Purge Equipment Field Comments
L - AT e A Y S/t T SR

| 422 | 3 ILr | Amgee| Nawz Bois/ron | 2l (Tt daar | SAue A

! ; N B

Cleaning:

Comments:

Sampler's Signature:




BN GND ) SNN GEN DNS 0NN NN NN BN BN BN BN BN BN B EBE Ge am
Te‘r"'r'aﬁ‘ext PURGE CHARACTERIZATION AND SAMPLE LOG

o I PP k.

Project Number: _ ¢ Siecesc Project Name: @mgﬁm (s Date: Vi 2 i { ~ 1
Well Number: LFE-74 Sampler: -Jg, =< Ao kzrepson Weather: _ (vzzcas—

Military Time Joso | j052 | ZesG | /il

Gallons Purged 7 - 5. .5 5 Depth to Bottom (DB): 7/4'69'6

Purge Rate = s - Al Depth to Water (DW): 5:35

pH 7 6e | £6.93 1 7ol M Helght of Water Column (H} = DB -DW: 4/, 2.5

Conductivity S | § g9 | LB | (L& / One Casing Volume (CV) = H x multipller: 7.7 &

Temperature (C) /& i /G a P v L Three Casing Volumes (3CV): fa%‘-{

Salinity —_— Se— soel] C’ Mulitipliers y/sz’-_li = 0.16 galions/foot

Turbidity ety —_— 4" well = 0.65 galions/foot

Color %% -——-——-—_;? 6" well = 1.47 galions/foot

Water Level Casing 8" well = 2.61 gallons/foot

Calibration H: S.C.:

Sample No. Quantity Volume Type Preserv, Analysis Lab [Sample Equipment| Purge Equipment Field Comments

L2492 L+ _,_4""@51 Norce |Rois oy LGN PELTTT SAmts o TS Ty
i
- e ! e —
|
Cleaning:
Comments: NG 5"-4 L%Jl Pi'd Oﬁdl@ QRS Feyv e

Sampler's Signature:




Gl G O I &N &R N B B B G N S R s
PURGE CHARACTERIZATION AND SAMPLE LOG

Tefranext

™~ X...-

Project Number: _ ¢5:ccése Project Name: _Emaoyvuie (.57 Date: (/-21-9G¢
Well Number: LE-28 Sampler: Targeme fricoraans Weather: _Cv5zcagr
F* Tz Ka.oééﬂs 0= [ v ynis R i =
Military Time fo/2 (el |1l | oo
Gallons Purged Z ol & b Depth to Bottom (DB): Zo. %0 ’
Purge Rate - — il A Depth to Water (DW): 7. 29~
pH tas | &9/ CEe| M Height of Water Column (H)=DB -DW: /3,077
Conductivity M $ | T/o 1o i<l ! One Casing Volume (CV) = H x multiplier: 7 o& "
Temperature (C) /8. )& ,?— /8.7 - Three Casing Volumes (3CV): é-Z‘!’ ‘
Salinity E Multipliers =2 well = _0.16 galions/foot
Turbidity 4" well = 0.65 gallons/foot
Color £" well = 1.47 galions/foot
Water Level Casing 8" well = 2.61 galions/foot
Calibration

Sample No. Quantity Volume Type Preserv, Analysis Lab (Sample Equipment Purge Equipment Field Comments
- / Nt | B SPES AT PEFLAT Cpon e T SRANPE T Rsi=re
LF-25 2z L1 Armger. Nonce Sc:ﬁm A 4 Bars e Serve %??WDL:JTJL\%E&;.&E_%
CIcanlng:
Comments: Ne  Saeen  nTad ’@E’??OLIE:UM Cocrz ? O =p

Sampler's Signature:




APPENDIX C

ANALYTICAL LABORATORY REPORTS AND
CHAIN-OF-CUSTODY DOCUMENTS

680-002.rpt/06-10-97/u/keydata/ reports

Terranext



uanterra

Environnental
Services
Quanterra hicorporated ervice

880 Riverside Parkway
West Sucramento, California 35605

Q16 373-3600 Telephone
916 372-1059 Fax

May 1, 1996
QUANTERRA PROJECT NUMBER: 087215
PO/CONTRACT: 05100680

Ron Derrick

Terranext

9838 Old Placerville Road

Sacramento, CA 95827

Dear Mr. Derrick:

This report contains the analytical results for the two aqueous samples which were received
under chain of custody by Quanterra Environmental Services on 11 April 1996. This sample
set is associated with your Emeryville project.

The case narrative is an integral part ot this report.

Preliminary results were sent via facsimile on 30 April 1995.

If you have any questions, please call me at (916)374-4414.

Sincerely,

ﬂaﬁm;u}, ..)VLCM

‘Bonnie McNeill
Project Manager

BM/myg

Enclosures



(7uanterra

TABLE OF CONTENTS

QUANTERRA PROJECT NUMBER 087215

Case Narrative

Quanterra’s Quality Assurance Program
Sample Description Information

Chain of Custody Documentation

Total Petroleum Hydrocarbons by GC/FID (Triregional)
Method TPH-D-TRIREGIONAL
Includes Samples: 1, 2

Sample Data Sheets

Method Blank Report

Laboratory QC Reports

Sample Chromatograms

Total Petroleurn Hydrocarbons by GC/FID (Triregional) -
Method TPH-Diesel (TR)/Silica Gel Clnup
Includes Samples: 1, 2

Sample Data Sheets

Method Blank Report

Laboratory QC Reports

Sample Chromatograms

Environmental
Services




¢ uanterra
CASE NARRATIVE

QUANTERRA PROJECT NUMBER 087215

There were no anomalies associated with this report.



(Puanterra

Environmental
Services

QUANTERRA’S QUALITY ASSURANCE PROGRAM

Quanterra has implemented an extensive Quality Assurance (QA) program to ensure the
production of scientifically sound, legally defensible data of known documentable quality. A
key element of this program is Quanterra’s Laboratory Control Sample (LCS} system.
Controlling lab operations with LCS (as opposed to matrix spike/matrix spike duplicate
samples), allows the lab to differentiate between bias as a result of procedural errors versus
bias due to matrix effects. The analyst can then identify and implement the appropriate
corrective actions at the bench level, without waiting for extensive senior level review or
costly and time-consuming sample re-analyses. The LCS program also provides our client
with information to assess batch, and overall laboratory performance.

Laboratory Control Samples - (LCS)

Laboratory Control Samples (LCS) are well-characterized, laboratory generated samples used
to monitor the laboratory’s day-to-day performance of routine analytical methods. The
resuits of the LCS are compared to well-defined laboratory acceptance criteria to determine
whether the laboratory system is "in control”. Three types of LCS are routinely analyzed:
Duplicate Control Samples (DCS), Single Control Samples (SCS), and method blanks. Each
of these LCS are described below.

Duplicate Control Samples. A DCS is a well-characterized matrix (blank water, sand,
sodium sulfate or celite) which is spiked with certain target parameters and analyzed at
approximately 10% of the sample load in order to establish method-specific control limits.

Single Control Samples. An SCS consists of a control matrix that is spiked with surrogate
compounds appropriate to the method being used. In cases where no surrogate is available,
(e.g. metals or conventional analyses) a single control sample identical to the DCS serves as
the control sample. An SCS is prepared for each sample lot. Accuracy is calculated

identically to the DCS.

Method Blank Results. A method blank is a laboratory-generated sample which assesses the
degree to which laboratory operations and procedures cause false-positive analytical results

for your samples.




Lab ID Client ID

087215-0001-SA LF-21
087215-0002-SA LF-23

Puanterra

Environmental
Services

SAMPLE DESCRI?TION INFORMATION
or
Terranext

Sampled
Matrix Date Time

AQUEOUS 10 APR 96 10:1
AQUECUS 10 APR 96 13:4

5
5

Received

1
1

1
1

Date

APR 96
APR 96



CHAIN-OF-CUSTODY RECORD

Po. ng J—’HB?L/ Opkl amﬂcﬂ ‘?VM%??‘/ No. 20790
INDUSTRIAL COMPLIANCE 8836 : - 2RA! , S Bhone 016-350 8071 = A B ey
PROJECT NAME PROJECT LOGATION £
br'ﬁ:-fzyu’u.m ST LMty /i &, é/l mﬁm DESIRED
PRO.J. HO. PROJECT CONTACT PRAQJECT TELE"HONE NO. 0 '
0500 (B4 ckdm-/ A S 7525 87 g3 [commers
CLIENTS ﬂEPﬂESENTATIVE PROJECT MANAGER/SUPERVISOR gg 1?(\/1 %LNOTE:' /Pde 0/\'
a;u__ LS 1 Ede_ 23 A ' I CanicBnPA
g s |la SAMPLE LOCATION S y LETETED A i
3| SRR |owre|me |33 (NCLUDE MATRIX AND A &
£ REMARKS
WANGL SAMALE F AN LEVINE 5 :
! A;'.Z‘ %/0 ror5 /( ERCderr B L -2 L/ X‘(
| WATEZ. Sl & F7tad LEGAES] L
2/f-23 \J/ 375 1 X LRl sim, WAt L F-2 3 / X Y
3
4
5
6
7
a
9
10
3 TRANSFERS REMARKS
gg, NUMBER asﬁﬁﬁﬁ?s'ﬁgg ACCEPTED BY DATE | TIME %W/ 7 4 7_
. Sene =,
] % 7 %—M - Wiz NENTFATI NS ARE Ll T
, Y4 _ 1/
SAMPLER'S NAME SAMPLE| SIGNATURE
4 ) Ae g Awawm’ )3 ZMtra
/ LAB COPY
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Total Petrolewn Hydrocarbons by Gc/FID
(T riregional)
Method TPH-D-TRIREGIONAL



(Puanterra

Environmental

. Service
Total Petroleum Hydrocarbons by GC/FID (Triregional) *
Method TPH-D-TRIREGIONAL
Client Name: Terranext
Client ID: LF-21
Lab ID: 087215-0001-SA _
Matrix: AQUEOUS Sampled: 10 APR 96 Received: 11 APR 96
Authorized: 11 APR 96 Prepared: 12 APR 96 Analyzed: 29 APR 96
Reporting
Parameter Result Units Limit
Diesel Fuel ND ug/L 50
Fuel 0i1 #6 ND ug/L 50
Hydrocarbon mixture 9]0 ug/L 50 1
Surrogate Recovery
o-Terpheny]l 116 %
Note 1 : The hydrocarbon pattern present in this sample represents an

unknown mixture atypical of diesel fuel in the range of
n-C10 to n-C32. Quantitation is based on a diesel reference
from n-C10 to n-C24 only.

ND = Not detected
NA = Not applicable
Reported By: Marcia Reed Approved By: Karla Buechler

The cover letter is an integral part of this report.
Rev 230787




Quanterra

Environmental

Total Petroleum Hydrocarbons by GC/FID (Triregional) Services
Method TPH-D-TRIREGIONAL
Client Name: Terranext
Client ID: LF-23
tab ID: 087215-0002-SA ]
Matrix: AQUEOUS Sampled: 10 APR 96 Received: 11 APR 96
Authorized: 11 APR 96 Prepared: 12 APR 96 Analyzed: 29 APR 96
Reporting

Parameter Result Units Limit
Diesel Fuel ND ug/L 50
Fuel 0il #6 ND ug/L 50
Hydrocarbon mixture 340 ug/L 50 1
Surrogate Recovery
o-Terphenyl 86 %

Note 1 : The hydrocarbon pattern present in this sample represents an
unknown mixture atypical of diesel fuel in the range of
n-C10 to n-C32. Quantitation is based on a diesel reference
from n-C10 to n-C24 only.

ND = Not detected
NA = Not applicable
Reported By: Marcia Reed Approved By: Karla Buechler

The cover letter is an integral part of this report.
Rev 230787



QC LOT ASSIGNMENT REPORT
Hydrocarbon Work Cell

Laboratory
Sample Number

087215-0001-5A
087215-0002-SA

QC Matrix

AQUEQUS
AQUEOUS

(QC Category

TPHD-SPE-A
TPHD-SPE-A

(Puanterra

QC Lot Number
(DCS)

12 APR 96-11A
12 APR 96-11A

Environmental
Services

QC Run Number
(SCS/BLANK)

12 APR 96-11A
12 APR 96-11A




METHOD BLANK REPORT
Hydrocarbon Work Cell

Analyte Result

Test: TPH-D-TR-SPE-A
Matrix: AQUEOUS
QC Lot: 12 APR 96-11A QC Run: 12 APR 96-11A

Diesel Fuel ND
Fuel 0il #6 ND
Hydrocarbon mixture ND

Units

ug/L
ug/L
ug/L

QPuanterra

Environmental
Services

Reporting
Limit

50
50
50



SINGLE CONTROL SAMPLE REPORT
Hydrocarbon Work Cell

Concentration
Analyte Spiked Measured

Category: TPHD-SPE-A

Matrix: AQUEQUS

OC Lot: 12 APR 96-1]A QC Run: 12 APR 96-11A
Concentration Units: ug/L

o-Terphenyl 40 41

Calculations are performed before rounding to avoid round-off errors in calculated results.

(Puanterra

FEnvironmental
Services

Accuracy(%)
SCS Limits
102  50-150




DUPLICATE CONTROL SAMPLE REPORT
Hydrocarbon Work Cell

Analyte

Category: TPHD-SPE-A
Matrix: AQUEQUS

QC Lot: 12 APR 96-11A
Concentration Units: ug/L

Diesel Fuel

Quanterra

Environmental
Services

Concentration Accuracy Precision
Spiked Measured Average (%) (RPD}
DCS1 DCS2 AVG DCS Limits DCS Limit

300 265 296 281 94 56-122 11 26.0

Calculations are performed before rounding to avoid round-off errors in calculated results.



(UANTERRA - SACRAMENTQ CHRONATOGRAPKY

Analysis Name : [APR_SVY] 89 9_29RPR941100,7,1. ;
B7215-1 (TR D.B92/3 1=SA Anount « 1.D00
GC 9 {FID) DB-5 40.32 x 30 x Q.25un .
90 Nultichrom
80
70
= |
- L
2 50
o »
s L
=40
30
20—
| APV ST WY T N U N M AU NN SO SN SH S SN S TSN W SHAT RN T S T R R TR T I | | 1
187 3.5 7.0 10.5 14.0 17.5 21.4 BTN ETR
Tine Iminutes)
Instrunent 1 GC +D9 Hethod v BCY
Channel Titls « Yarian 3700 FID Calibratlon « 25RPR_XX
Lins 1D ' Run Sequence 1 GCP

Acquired on 29-APR-1%96 at 15147
Reported aon 29-APR-1996 mt 16418




Intensity (n¥)

QUANTERRA - SACRAMENTO

Analysis Name 1 [RPR_SV] B89 9_29APR961100.8,1.

CHRORATOGRAPHY

)4

Br215-2 (TR} D.P8B/3 T1=5R Rnount 5 1.000
GC 9 (FI1D) OB-5 0.32 x 30 x 0.25unm ,
1) Nultichrom
80
70
40—
S0
40
30
20 .
1_1|11|||11ln||||1|:1 R | Loy oy oy 4
3.9 3.5 7.0 10.5 14 17.5 21.0 2%.5 28.(
Tine Iminutes)
Inetrunent 1 GC =09 ¢« GCY
Chennel Title + Yarian 3700 FID Callbraclon + 25RAPR_XX
Lins 1D ' Run Sequencs 1 GCY

Rcquired on 29-APR-1996 st 16128
Reportesd on 29-APR-1996 Bt 16458



GUANTERRA - SACRAMENTO CHRONATOGRAPHY

Analysia Mame s [APR_SV] 89 9_29APR941100,3,1. g
100 ppe Dissal  HI214%5D  e=st Raount + 1,000
GC 9 (FID) DB-5 0.32 x 30 x Q.25unm
9 Nultichrom
a0
70
= i
- s
> 50
o -
g L
= 40+
30_—
20; b P B
1 B 1 1 1 ] I ] 1 1 1 l 1 1 1 1 ! ] i 1 1 | 1L 1] L 1 I 1 1 1 1 I 1 ! 1 1 | 1 t i I l
8 0 3.5 7.0 10.5 14.0 17.5 21.0 24.5 28
Tine Iminutes)
Instrunent 1 GC +09 Hechod + BCY
Chennel Tictle s Yarlian 3700 F1D Caltbration o 25APR_XX
Lins 1D ' Run Sequence s GCY

Rcgqulred on 29-APR-1996 et 13.D!}
Reportad an 29-APR-1996 at 13.3!




QUANTERRA - SACRAMENTQ CHRONRTOGRAPHY
Analysis Name . [RPR_SV] 8% 9_29APR941100,5,1. g
100 ppn Fusl 011 s6 HD424P4A t=at Arount + 1.04D
GC 9 (FID) DB-5 0.32 x 30 x 0.25um
90 Nultichrom
A
80
70

O
(=]

LN}

clll ) L I D L L L L L L L L L
- LI
- [ T I i |

}

1

Intensity (nV]
o
[ ]

-
[

30
1'\1||1|1||||1||||LL||}||I||||11||||.|1,||L
J 3.5 7.0 10.5 14.0 17.5 21.0 24.5 28.¢
Tine Iminutes)
Instrunent 1 GC =09 Hethod 1 GCY
Lins 1D ' Run Sequence 1 BCP

Acguired on 29-APR-1994 at 14:2]

|
Channel Tizle « Ysrian 3700 F1D Calibration 1 2SAPR_XX
Reported on 29-APR-1996 at 14:52



(Puanterra

Environmental
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Total Petroleum Hydrocarbons by GC/FID
(T riregional)
Method TPH-Diesel (TR)/Silica Gel Clmup




Quanterra

Environmental
Total Petroleum Hydrocarbons by GC/FID (Triregional) Services
Method TPH-Diesel{TR)/Silica Gel Clnup
Client Name: Terranext
Client ID: LF-21
Lab ID: 087215-0001-5A _
Matrix: AQUEOUS Sampled: 10 APR 96 Received: 11 APR 96
Authorized: 11 APR 96 Prepared: 16 APR 96 Analyzed: 29 APR 96
Reporting
Parameter Result Units Limit
Diesel Fuel ND ug/L 50
Fuel 0il #6 ND ug/L 50
Hydrocarbon mixture ND ug/L 50
Surrogate Recovery
o-Terphenyl 86 %
ND = Not detected
NA = Not applicable
Reported By: Marcia Reed Approved By: Karla Buechler

The cover letter is an integral part of this report.
Rev 230787




(Puanterra

Emvironmental

Total Petroleum Hydrocarbons by GC/FID (Triregional) Services
Method TPH-Diesel(TR)/Silica Gel Clnup
Client Name: Terranext
Client ID: LF-23
Lab ID: 087215-0002-5A )
Matrix: AQUEQUS Sampled: 10 APR 96 Received: 11 APR 96
Authorized: 11 APR 96 Prepared: 16 APR 96 Analyzed: 29 APR 96
Reporting
Parameter Result Units Limit
Diesel Fuel ND ug/L 50
Fuel 011 #6 ND ug/L 50
Hydrocarbon mixture ND ug/L 50
Surrogate Recovery
o-Terpheny!l 86 %
ND = Not detected
NA = Not applicable
Reported By: Marcia Reed Approved By: Karla Buechler

The cover letter is an integral part of this report.
Rev 230787




QC LOT ASSIGNMENT REPORT
Hydrocarbon Work Cell

Laboratory

Sample Number QC Matrix
087215-0001-SA AQUEOUS
087215-0002-SA AQUEOUS

Qﬁ’uanterra

Environmental
Services

QC Lot Number  QC Run Number

QC Category (DCS) (SCS/BLANK})
TPHD-SPE-A 16 APR 96-11A 16 APR 96-11A
TPHD-SPE-A 16 APR 96-11A 16 APR 96-11A



METHOD BLANK REPORT
Hydrocarbon Work Celi

Analyte

Test: TPH-D-TR-SPE-SIL-A
Matrix: AQUEOUS
QC Lot: 16 APR 96-11A QC Run:

Diesel Fuel
Fuel 0i] #6
Hydrocarbon mixture

Result

16 APR 96-11A

ND
ND
ND

Units

ug/L
ug/L
ug/L

(Vuanterra

Environmental
Services

Reforting
imit

50
50
50




SINGLE CONTROL SAMPLE REPORT
Hydrocarbon Work Cell

Concentration
Analyte Spiked Measured

Category: TPHD-SPE-A
Matrix: AQUEQUS
QC Lot: 16 APR 96-11A QC Run: 16 APR 96-11A

Concentration Units: ug/L

o-Terphenyl 60 53

Calculations are performed before rounding to avoid round-off errors in calculated results.

Quanterra

Environmental
Services

Accuracy(%)
SCS  Limits
88 50-150



(Puanterra

Envirommental

DUPLICATE CONTROL SAMPLE REPORT
Hydrocarbon Work Cell

Services

Concentration Accuracy Precision
Analyte Spiked Measured Average (%) (RPD)
DCS1 DCS2 AVG DCS  Limits DCS Limit

Category: TPHD-SPE-A
Matrix: AQUEOUS

QC Lot: 16 APR 96-11A
Concentration Units: ug/L

Diesel Fuel 450 404 382 393 87 b6-

Calculations are performed before rounding to avoid round-off errors in calcutl

122 5.6 26.0

ated results.
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(Puanterra

Environmental
Quanterra Incorporated Services
880 Riverside Parkway
West Sacramenta, California 95605

916 373-5600 Telephone
916 372-1059 Fax

May L, 1996
QUANTERRA PROJECT NUMBER: 087235
PO/CONTRACT: 05100680

Ron Derrick

Terranext

9838 Old Placerviile Road
Sacramento, CA 95827

Dear Mr. Derrick:

This report contains the analytical results for the three aqueous samples which were received
under chain of custody by Quanterra Environmental Services on 12 April 1996. This sample
set is associated with your Emeryville project.

The case narrative is an integral part of this report.

Preliminary results were sent via facsimile on 30 April 1995,

If you have any questions, please call me at (916)374-4414.

Sincerely,

T mche!

‘Bonnie McNeill
Project Manager

BM/myg

Enclosures
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TABLE OF CONTENTS

QUANTERRA PROJECT NUMBER 087235

Case Narrative

Quanterra’s Quality Assurance Program
Sample Description Information

Chain of Custody Documentation

Total Petroleum Hydrocarbons by GC/FID (Triregional)
Method TPH-D-TRIREGIONAL
Includes Samples: 1 - 3

Sample Data Sheets

Method Blank Report

Laboratory QC Reports

Sample Chromatograms

Total Petroleurn Hydrocarbons by GC/FID (Triregional) -
Method TPH-Diesel (TR)/Silica Gel Clnup
Includes Samples: 1, 3

Sample Data Sheets

Method Blank Report

Laboratory QC Reports

Sarnple Chromatograms

Envirorimental
Services
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CASE NARRATIVE

QUANTERRA PROJECT NUMBER 087235

There were no other anomalies associated with this report.



(Puanterra
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Services

QUANTERRA'’S QUALITY ASSURANCE PROGRAM

Quanterra has implemented an extensive Quality Assurance (QA) program to ensure the
production of scientifically sound, legally defensible data of known documentable quality. A
key element of this program is Quanterra’s Laboratory Control Sample (LCS) system.
Controlling lab operations with LCS (as opposed to matrix spike/matrix spike duplicate
samples), allows the lab to differentiate between bias as a result of procedural errors versus
bias due to matrix effects. The analyst can then identify and implement the appropriate
corrective actions at the bench level, without waiting for extensive senior level review or
costly and time-consuming sample re-analyses. The LCS program also provides our client
with information to assess batch, and overall laboratory performance.

Laboratory Control Samples - (LCS)

Laboratory Control Samples (LCS) are well-characterized, laboratory generated samples used
to monitor the laboratory’s day-to-day performance of routine analytical methods. The
results of the LCS are compared to well-defined laboratory acceptance criteria to determine
whether the laboratory system is "in control”. Three types of LCS are routinely analyzed:
Duplicate Control Samples (DCS), Single Control Samples (SCS), and method blanks. Each
of these LCS are described below.

Duplicate Control Samples. A DCS is a well-characterized matrix (blank water, sand,
sodium sulfate or celite) which is spiked with certain target parameters and analyzed at
approximately 10% of the sample load in order to establish method-specific control limits.

Single Control Samples. An SCS consists of a control matrix that is spiked with surrogate
compounds appropriate (0 the method being used. In cases where no surrogate is available,
(e.g. metals or conventional analyses) a single control sample identical to the DCS serves as
the control sample. An SCS is prepared for each sample lot. Accuracy is calculated
identically to the DCS.

Method Blank Results. A method blank is a laboratory-generated sample which assesses the
degree to which laboratory operations and procedures cause false-positive analytical results
for your samples.




Quanterra

Environmental
Services

SAMPLE DESCRIPTION INFORMATION

for
Terranext
Sampled Received
Lab ID Client ID Matrix Date Time Date
087235-0001-SA LF-25 AQUEOUS 11 APR 96 11:15 12 APR 96
087235-0002-5A LF-24 AQUEOUS 11 APR 96 11:30 12 APR 96
087235-0003-SA LF-20 AQUEOUS 11 APR 96 12:00 12 APR 96



CHAIN-OF-CUSTODY RECORD
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Puanterra
Environmental

Services

Total Petrolewm Hydrocarbons by GC/FID
(T riregional)
Method TPH-D-TRIREGIONAL
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Quanterra
Environmental
Services

Total Petroleum Hydrocarbons by GC/FID (Triregional)
Method TPH-D-TRIREGIONAL

Client Name: Terranext
Client ID: LF-25

Lab ID: 087235-0001-5A _

Matrix: AQUEQUS Sampled: 11 APR 96 Received: 12 APR 96

Authorized: 12 APR 86 Prepared: 16 APR 96 Analyzed: 30 APR 96
Reporting

Parameter Result Units Limit

Diesel Fuel ND ug/L 50

Fuel 0il #6 ND ug/L 50

Hydrocarbon mixture 88 ug/L 50 1

Surrogate Recovery

o-Terpheny] 91 %

Note 1 : The hydrocarbon pattern present in this sample represents an
" unknown mixture atypical of diesel fuel in the range of
n-C10 to n-C32. Quantitation is based on a diesel reference

from n-C10 to n-C24 only.

ND = Not detected
NA = Not applicable
Reported By: Marcia Reed Approved By: Karla Buechler

The cover letter is an integral part of this report.
Rev 230787
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Quanterra

l !‘Eum‘_mnmentaf
Total Petroleum Hydrocarbons by GC/FID (Triregional) Services
l Method TPH-D-TRIREGIONAL
Client Name: Terranext
l Client ID:  LF-24
Lab ID: 087235-0002-5A
Matrix: AQUEOUS Sampled: 11 APR 96 Received: 12 APR 96
I Authorized: 12 APR 96 Prepared: 16 APR 96 Analyzed: 30 APR 96
Reporting
Parameter Result Units Limit
' Diesel Fuel ND ug/L 50
Fuel 0il #6 ND ug/L 50
Hydrocarbon mixture ND ug/L 50
' Surrogate Recovery
l o-Terphenyl 90 %
' ND = Not detected
NA = Not applicable
l Reported By: Marcia Reed Approved By: Karla Buechler
The cover letter is an integral part of this report.
l Rev 230787
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(Juanterra
Environmental
Services

Total Petroleum Hydrocarbons by GC/FID (Triregional)
Method TPH-D-TRIREGIONAL

Client Name: Terranext
Client ID: LF-20

Lab ID: 087235-0003-5A )

Matrix: AQUEQUS Sampled: 11 APR 96 Received: 12 APR 96

Authorized: 12 APR 96 Prepared: 16 APR 96 Analyzed: 30 APR 96
Reporting

Parameter Result Units Limit

Diesel Fuel ND ug/L 50

Fuel 0il1 #6 ND ug/L 50

Hydrocarben mixture 1000 ug/L 50 1

Surrogate Recovery

o-Terphenyl 97 %

Note 1 : The hydrocarbon pattern present in this sample represents an
unknown mixture atypical of diesel fuel in the range of
n-C10 to n-C32. Quantitation is based on a diese] reference

from n-C10 to n-C24 only.

Not detectad
Not applicable

Marcia Reed Approved By: Karla Buechier

ND
NA

Reported By:

The cover letter is an integral part of this report.
Rev 230787




|OC LOT ASSIGNMENT REPORT
Hydrocarbon Work Cell

Laboratory
Sample Number

087235-0001-SA
087235-0002-5A
087235-0003-5A

QC Matrix

AQUEOQUS
AQUEQUS
AQUEOUS

QC Category

TPHD-SPE-A
TPHD-SPE-A
TPHD-SPE-A

Quanterra

QC Lot Number
(DCS)

16 APR 96-11C
16 APR 96-11C
16 APR 96-11C

Emvironmental
Services

QC Run Number
(SCS/BLANK)

16 APR 96-11C
16 APR 96-11C
16 APR 96-11C



METHOD BLANK REPORT
Hydrocarbon Work Cell

Analyte Result

Test: TPH-D-TR-SPE-A
Matrix: AQUEOUS
OGC Lot: 16 APR 96-11C Q€ Run: 16 APR 96-11C

Diesel Fuel ND
Fuel 0il1 #6 ND
Hydrocarbon mixture ND

uanterra

Environmoental




] Q)f‘uanterra

Enviroumental

SINGLE CONTROL SAMPLE REPORT Services
IHydrocarbon Work Cell

Concentration Accuracy (%)
lAna1yte Spiked Measured SCS  Limits

Category: TPHD-SPE-A

atrix: AQUEOUS

C Lot: 16 APR 96-11C Q€ Run: 16 APR 96-11C
Concentration Units: ug/L

'D-Terphenyl 40 35 87  50-150

la]cu]ations are performed before rounding to aveid round-off errors in calculated results.



(Puanterra

Envirormental

DUPLICATE CONTROL SAMPLE REPORT Services
Hydrocarbon Work Cell
Concentration Accuracy Precision
Analyte Spiked Measured Average(%) (RPD)
DCS1 DCs2 AVG DCS  Limits DCS Limit

Category: TPHD-SPE-A
Matrix: AQUEOUS

QC Lot: 16 APR 96-11C
Concentration Units: wug/L

Diesel Fuel 300 311 308 309 103 56-122 1.0 26.0

Calculations are performed before rounding to avoid round-off errors in calculated results.




Intensity (nY)

QUANTERRA - SRACRAMENTO CHRONATOGRAPHY
Analysia Name : [APR_SVY] 89 9_29APR941104, 23, 1.
B7235-1 (TR} D.965/% T=5R Angunt o+ 1.00D

GC 9 (FID) DB-5 0.32 x 30 x 0.25un

)4

Hultichrom
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B
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1 fl 1 L | l 1 ! 1 1 l 1 | I S l 1 L H 1 l i 1 ] 1 l 3 1 } 1 I 1 ] : l 1 1 1 f
379 3.5 7.0 10.5 14.0 7.5 21.0 24.5 28.¢
Tine Iminutes)
Instrunent ¢ GC D9 Hethod s GCP
Channel Title o« Yarien 3700 FID Callbration « 25RAPR_XX
Lins 1D ' Run Sequence s GC?

Acquirad on 30-APR-1%79¢ mt 02:33
Reported on 30-APR-1796 at 02.D4



JUANTERRA - SACRAMENTOQ CHRONATOGRAPHY g;
Analysis Name s [RPR_SY] 89 9_29APR%461100,25,1.
B7235-3 (TR} D.994/3 T=5R Ancgunt « 1,000
GC 9 (FiD) DB-5 0.32 x 30 x 0.2%un Nultichrom
80|~
70—
— 60
£ [
- B
= 50
w - H
c
o B .
E . f
— 40— :
30 | |
| A i ,
o IR L b T
Ipllllillll'llllilillLlllllllll | T T |
8.0 3.5 7.0 10.5 14.0 7.5 21.0 24.5 28.0
Tine Iminutes)
Instrunent s GC =09 Method s GCY
Chanral Ticls ¢ Varten 3700 F1D Calibracion « 25RAPR_XY
Lins 10 ' Run Sequence &« GC?

Rcquired on 30-APR-1996 at 03+5%
Reportad on Z0-APR-19945 at (da24




QUANTERRA - SACRAMENTO

Analysis Name : [APR_SY] 89 9_29APR961100,3,1.
10D ppn Dlesel  H121455D  t=st Anount » 1.000
6GC 9 ¢(F10) DB-5 0.32 x 30 x 0.25um

CHRONATOGRAPHY

<
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Hethod v GCP
Calibration & 25RPR_XX
Run Sequence 1 GC?

Instrunent 1 GC =D9

Chennel Ticle + Yarien 370D FID
Lins 1D '

Required on 29-APR-1996 at 134D!
Reparted an 29-APR-1996 at 13431



Intensity (nV)

GUANTERRA - SACRAMENTO CHRONRTOGRAPHY

Analysis Neme . [APR_SV] B89 9_29AFR%61100,5,1.
100 ppn Fuel 011 6 HD424%6R t=st Ancunt + 1.D0D

905C 9 (FID) DB-5 0.32 x 30 x 0.25¢nm
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Nultichrom
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.0 3.5 7.0 10.5 14.0 17.5 21.0 24.9 28.0
Tine Iminutes)

Instrunent s GC D9 Hethod 1 GC?

Channel Tizle o Yerian 370D FID Calibration o 25RPR_XX

Lins 1D ' Run Sequence « GCY

Acguired on 29-APR-1995 mt 14,21
Reported an 29-APR-1996 at 14452
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Environmental
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Total Petrolewm Hydrocarbons by GC/FID
(Triregional)
Method TPH-Diesel (TR)/Silica Gel Clnup



Q}}uanterra

Total Petroleum Hydrocarbons by GC/FID (Triregional}

Method TPH-Diesel(TR)/Silica Gel Clnup

Client Name: Terranext
Client ID: LF-25

Environmental
Services

Lab ID: 087235-0001-SA i

Matrix: AQUEQUS Sampled: 11 APR 96 Received: 12 APR 96

Authorized: 12 APR 96 Prepared: 16 APR 96 Analyzed: 29 APR 96
Reporting

Parameter Result Units Limit

Diesel Fuel ND ug/L 50

Fuel Qi1 #6 ND ug/L 50

Hydrocarbon mixture ND ug/L 50

Surrogate Recovery

o-Terphenyi 88 %

ND = Not detected

NA = Not applicable

Reported By: Marcia Reed Approved By: Karla Buechter

The cover letter is an integral part of this report.

Rev 230787




@uanterra

Environmental
Sorvices

Total Petroleum Hydrocarbons by GC/FID {Triregional)
Mathod TPH-Diesel(TR)/Silica Gel Clnup

Client Name: Terranext
Client ID: LF-20

Lab ID: 087235-0003-SA .

Matrix: AQUEQUS Sampled: 11 APR 96 Received: 12 APR 96

Authorized: 12 APR 96 Prepared: 16 APR 96 Analyzed: 29 APR 96
Reporting

Parameter Resuit Units Limit

Diesel Fuel ND ug/L 50

Fuel 0il #6 ND ug/L 50

Hydrocarbon mixture 82 ug/L 50

Surrogate Recovery

o-Terphenyl 88 %

Note 1 : The hydrocarbon pattern present in this sample represents an
unknown mixture atypical of diesel fuel in the range of
|I ND
NA

n-C09 to n-Cl3 Quantitation is based on a diesel reference
' Reported By: Marcia Reed Approved By: Karla Buechler

from n-Cl10 to n-C24 only.

Not detected
Not applicable

The cover letter is an integral part of this report.
' Rev 230787



Q?uanterra

Emvironmental
Services

QC LOT ASSIGNMENT REPORT
Hydrocarbon Work Cell

Laboratory QC Lot Number  QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)

087235-0001-SA AQUEQUS TPHD-SPE-A 16 APR 96-11A 16 APR 96-11A
087235-0002-SA AQUEQUS TPHD-SPE-A 16 APR 96-11A 16 APR 96-11A
087235-0003-SA AQUEOUS TPHD-SPE-A 16 APR 96-11A 16 APR 96-11A




METHOD BLANK REPORT
Hydrocarbon Work Cell

Analyte

Test: TPH-D-TR-SPE-SIL-A
Matrix: AQUEOUS
QC Lot: 16 APR 96-11A QC Run:

Diesel Fuel
Fuel 0il #6
Hydrocarbon mixture

Result

16 APR 96-11A

ND
ND
ND

Units

ug/L
ug/L
ug/L

Qé?uanterra

Environmental
Services

Reporting
Limit

50
50
50



(Puanterra

Envirommental

SINGLE CONTROL SAMPLE REPORT Services
Hydrocarbon Work Cell

Concentration Accuracy (%)
Analyte Spiked Measured SCS  Limits

Category: TPHD-SPE-A

Matrix: AQUEQOUS

QC Lot: 16 APR 96-11A QC Run: 16 APR 96-11A
Concentration Units: ug/L

o-Terpheny] 60 b3 88 50-150

Calculations are performed before rounding to avoid round-off errors in calculated results.




i Quanterra

Emvironmental

DUPLICATE CONTROL SAMPLE REPORT Services
lHydrocarbon Work Cell
Concentration Accuracy Precision
'lAnalyte Spiked Measured Average(%)  (RPD)
DCS1 DCS2 AVG DCS Limits DCS Limit

Category: TPHD-SPE-A

Matrix: AQUEOUS

QC Lot: 16 APR 96-11A
lConcentration Units: wug/L

Diesel Fuel 450 404 382 393 87 56-122 5.6 26.0

Calculations are performed before rounding to avoid round-off errors in calculated results.



QUANTERRA - SACRAMENTO CHRONATOGRARHY

Hnalysis Name « [APR_SV] 89 9_29RPR%41100,19,1. ;
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I CHROMALAB, INC.

rll Environmental Services (SDB)

February 14, 1997 Submission #: 9611271
l TERRANEXT -OAKLAND
Atten: Carl Taylor

l Project: EMERYVILLE UST Project#: 05100680
Received: November 21, 1396

l re: One sample for TEPH analysis.
Method: EPA 8015M

lClient Sample ID: LF-20

Spl#: 108249 Matrix: WATER Extracted: November 27, 1996
Sampled: November 21, 1996 Runf: 4255 Analyzed: November 28, 15596
*  REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {ug/L) (uq/L) {(ug/L) (%)
DIESEL 1800 54 N.D. 77.0 1
MOTOR OIL N.D. 540 N.D. 77.0 1
Bruce Havlik Alex Tam #-
l Chemist Semivolatiles Supervisor
102300145 GC 12002 1220 Quarry Lane » Pleasanton, California 84566-4756
{510} 484-1919 » Facsimile {510) 484-1096 SI16 0000405 BAATLIE 14.02
' Federal ID #68-0140157



1 CHROMALAB, INC.

r Environmenlal Services (SDB)

February 14, 1997 Submisgion #: 9611271

l TERRANEXT - OAKLAND
Atten: Carl Taylor

l Project: EMERYVILLE UST Project#: 05100680
Received: November 21, 1996

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

Client Sample ID: LF-21

Spl#: 108248 Matrix: WATER Extracted: November 27, 1936
Sampled: November 21, 1996 Run#: 4255 Analyzed: November 28, 1936
l REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {ug/L) (ug/L}) (ug/L) (%)
I DIESEL 1100 59 N.D. 77.0 1
Note: Hydrocarbon reported as Diesel, does not match the pattern of our
Diesel standard.
IMOTOR OIL N.D. 590 N.D. 77.0 1
C)\z M%\
Brucé& Havlik Alexf&'
Chemist Semivcoclatiles Supervisor

5IDZIMEME GC 1202 1220 Quarry Lane ¢ Pleasanton, California 94566-4756
(510) 484-1919 = Facsimile (510} 484-1096 SO15 G0CO498 BHAVLIK 1202
Federal ID #68-0140157



1 CHROMALAB, INC.

I ——

| Environmental Services (SDB)
|

February 14, 1987 Submigsion #: 9611271
l TERRANEXT-OAKLAND

Atten: Carl Taylor

l Project: EMERYVILLE UST Project#: 05100680
Received: November 21, 1996
l re: One sample for TEPH analysis.
Method: EPA 8015M
l Client Sample ID: LF-25
Spl#: 108250 Matrix: WATER Extracted: November 27, 1996
Sampled: November 21, 1996 Run#: 4255 Analyzed: November 28, 1996
l REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIEKE FACTOR
ANALYTE {ug/L) (ug/L) (ug/L) (%)
l DIESEL N.D. 53 N.D. 77.0 I
MOTCR OIL N.D. 530 N.D. 77.0 1
l C’M 7
Bruce Havlik Alex Tam S
I Chemist Semivolatiles Supervisor
§10.238.9145 6L 1202 1220 Quarry Lane » Pleasanton, California 84566-4756
(510) 484-1919 » Facsimile (510) 484-1096 S015 0:0E040 BHAVLI 14.02
l Federal ID #68-0140157
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1 CHROMALAB, INC.

r Environmental Services (SDB)

February 14, 1997 Submission #: 9611271
l TERRANEXT-OAKLAND
. Atten: Carl Taylor

Project: EMERYVILLE UST Project#: 05100680
Recelived: November 21, 1996

re: One sample for TEPH analysis.
Method: EPA B8015M

lC’lient Sample ID: LF-24

Spl#: 108251 Matrix: WATER Extracted: November 27, 1996
Sampled: November 21, 1596 Run#: 4255 Analyzed: November 28, 1996
l REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) (ug/L}) (%)
lDIESEL N.D. 53 N.D. 77.0 1
MOTOR OIL N.D. 530 N.D. 77.0 1
W —
Bl R YO
Bruce Havlik Alex Tam
I Chemist Semivolatiles Supervisor
S10280H5 B 12002 1220 Quarry Lane » Pleasanton, California 94566-4756
(510) 484-1919 * Facsimile (510) 484-1096 5315 0:000405 BHAVLIX 14:07
l Federal 1D #68-0140157



] CHROMALAB, INC.

?-'.—_ )
Environmental Services (SDB)

February 14, 1997 Submission #: 9611271
l TERRANEXT - OAKLAND
Atten: Carl Taylor

l Project; EMERYVILLE UST Project#: 05100680
Received: November 21, 19%6

l re: One sample for TEPH analysis.
Method: EPA 8015M

l Client Sample ID: LF-23

Spl#: 108252 Matrix: WATER Extracted: November 27, 1996
Sampled: November 21, 1996 Run#: 4255 Analyzed: November 28, 1396
I " REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {ug/L) {(ug/L) (ug/L} {%)
I DIESEL 420 54 N.D. 77.0 1
Note: Hydrocarbon reported as Diesel, has characteristics of

weathered/aged Diesel.
MOTOR OIL N.D. 540 N.D. 77.0 1

)
T

Bruce Havlik Alex Tam
Chemist Semivolatiles Supervisor
l $10-2386145 6C 12102 1220 Quarry Lane * Pleasanton, California 94566-4756
{510) 484-1919 = Facsimile (510} 484-1096 SOVG 0:0C0405 BHAVLIK 14.02
l Federal ID #68-0140157
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CHAIN-OF-CUSTODY RECORD

A

Po. Box 24324 Oakdand CRYYE23-122Y ; No._ 20621
INDUSTRIAL COMPLIANCE - 0888 FAGE L E-BOAR—S B6——SASRAN O -G ISEZ7-35%9—~—Phone 946-369-8574 - Fﬁ 65
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APPENDIX D

CHROMATOGRAMS OF 8015M ANALYSIS — APRIL 1996
CHROMATOGRAM INTERPRETATION BY FRIEDMAN & BRUYA, INC.

680-002. rpt/06-10-97/u/keydata/repons

Terranext



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Beth M. Albertson, M.S. Seattle, WA 98119-2029
Bradley T. Benson TEL: (206) 285-8282
Kelley D. Wilt FAX: (206) 283-5044

March 27, 1997

James Ackerman, Project Manager

Terranext

PO Box 24374

Oakland, CA 94623-1374
RE: Project 05100680, PO #28128

Dear Mr. Ackerman:

Per your request, I have reviewed the chromatograms and information you provided
for your 1450 Sherwin Avenue, Emeryville, CA site. The following are my
observations and conclusions.

Samples LF-20, LF-21, and LF-23 were sampled on April 10th and 11th, 1996, and
were analyzed by Quanterra. The FID chromatograms provided are of diesel
extended analyses of the samples before and after a silica gel cleanup.

The analyses performed prior to silica gel cleanup for samples LF-20 and LF-23
indicate material that elutes in the diesel and motor oil range. The calculated
concentration for each of these samples is 1,000 ug/L and 340 ug/L, respectively.
The diesel range material is not indicative of diesel. It lacks the characteristic
hump, n-alkanes, and isoprenoids such as pristane and phytane, that are
associated with diesel and other middle distillates. The random pattern of
individual peaks is suggestive of biological or biogenic materials such as terpenes,
tannins, or other non-petroleum based material. The motor oil range material
forms a hump. This can be indicative of either a lubricating oil or biogenic
material.

The reanalysis of samples LF-20 and LF-23 after a silica gel cleanup removed much
of the diesel range material, and completely removed the large hump in the motor
oil range. The calculated concentration for each of these samples is 82 ug/L and
<50 ug/L, respectively. This indicates that the material was not a petroleum
hydrocarbon. The remaining material not removed by the silica gel is likely due to
naturally occurring hydrocarbons. Again, the pattern of peaks is not indicative of
diesel for the same reasons given above.



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

James Ackerman
March 27, 1997
Page 2

The analysis performed prior to silica gel cleanup of sample LF-21 indicates
material that elutes in the motor oil range. The calculated concentration for this
sample was 910 ug/L. The hydrocarbon distribution is similar to the motor oil
range material found in sample LF-20 and LF-23. The reanalysis after silica gel
cleanup completely removed the entire hump. The calculated concentration
following silica gel cleanup was <50 ug/L. This indicates that the material was not
a petroleum hydrocarbon.

We appreciate this opportunity to be of service. Please call if you have any
questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

% e

Kelley Wilt
Chemist

keh

Enclosures
NAA0327R.DOC
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