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PRELIMINARY SITE INVESTIGATION REPORT

GREYHOUND TERMINAL
Location 8934
Oakland, California
PROJECT BACKGROUND

Greyhound Lines, Inc. (Greyhound) operates a passenger bus terminal at 2103 San
Pablo Avenue, Qakland, California (Figures 1 and 2). As part of routine terminal
operations, Greyhound maintained six underground fuel storage tanks (UFSTs) for
refueling buses. Reportedly, these UFSTs were used to store diesel and/or gasoline and
have not been in service for the past thirty years (Brown and Caldwell Consulting
Engineers, 1989), In 1989, the number, size, and geometry of these UFSTs were
characterized (Figure 3). The exact size and orientation of one of the tanks (T6) could
not be confirmed at the time of the 1989 investigation due to restricted access. The tank
contents were also analyzed for BTEX (Table 1). Based on the analytical results, it was
concluded that the tanks probably contained a mixture of degraded diesel fuel and water
(Brown and Caldwell Consulting Engineers, 1989). A copy of the report documenting
the 1989 investigation is included as Appendix A.

In addition, a soil boring/sampling program was implemented during the 1989
investigation to assess the potential for environmental contamination associated with the
past operations of the UFSTs. A total of three soil borings were advanced at the
locations shown on Figure 3. Two samples were collected from each borehole and
analyzed for total fuel hydrocarbons (TFH) and benzene, toluene, ethylbenzene and total
xylenes (BTEX). Soil analytical results from the 1989 investigation are presented in
Table 2. TFH concentrations ranged from non-detect to 4,260 mg/Kg. Toluene,
ethylbenzene and total xylenes concentrations ranged from non-detect to 4.0, 0.0008 to
49,5 and non-detect to 2.0 mg/Kg, respectively. Benzene was either not detected or
interpretation of the results was not possible (see Table 2; Appendix A).
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The six UFSTs were removed after the 1989 investigation. Although the site is listed
on the San Francisco Bay Region of the California Regional Water Quality Control
Board's (RWQCB's) fuel leak list RWQCB, 1991), documentation of the removal of the
UFSTs was not available at the RWQCB. The perimeter of the excavation boundary can
be observed at the site, and, three existing monitoring wells are located within the
excavation boundary. Two additional monitoring wells were identified 35 to 50 feet west
of the site in Castro Street (Figure 4). These wells are not listed in the Alameda County
Public Works Agency (ACPWA) well inventory (1991).

On November 11, 1991, a preliminary site assessment was initiated at the project site.
The purpose of the assessment is to comply with recommendations outlined in the
Leaking Underground Fuel Tank (LUFT) Field Manual (1989) and RWQCB
documentation (1985; 1990). A total of five soil borings were advanced to evaluate the
type, magnitude and lateral and vertical extent of any soil contamination that might be
present as a result of Greyhound's past fueling operations. A soil sample was collected
from each boring and analyzed for total petroleum hydrocarbons as diesel (TPHD) and
(BTEX). The soil borings were converted to monitoring wells to characterize
hydrogeologic conditions and groundwater quality. The wells were monitored for free-
product accumulation and depth to groundwater (see Table 3 and Figure 5), and
groundwater samples were collected and analyzed for TPHD and BTEX (see Figure 7).

This report describes the implementation of post-closure site assessment work
performed by Engineering-Science, Inc. (ES) at the Greyhound Terminal, 2103 San
Pablo Avenue, Qakland, California. The scope of work was presented to Greyhound in a
proposal dated September 17, 1991. This scope of work was performed between
November 11 and 25, 1991.

SITE DESCRIPTION

This section presents a description of the site, including surrounding land use, climate,
geology, hydrology and surface and groundwater use.

Local Description and Surrounding Land Use and Climate

The triangular-shaped Greyhound site is located at the comer of San Pablo Avenue
and Castro Street near the central business district of Oakland, California (Section 26,
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Township 1S, Range 4W; United States Geological Survey, 1980) (Figures 1 and 2). The
site, which encompasses an area of approximately 61,250 square feet, is entirely paved
with asphalt and concrete. Land use in the immediate vicinity of the terminal is mixed
(commercial/residential). The terminal is bordered on the west by Castro Street, on the
east by San Pablo Avenue and Martin Luther King Way, on the south by 20th Street and
on the north by Castro Street/San Pablo Avenue.

The Oakland area has a climate characterized by mild, wet winters and warm dry
summers, Precipitation is seasonal, falling mostly between November and March.
Average annual precipitation recorded over a ninety year period (1885-1975) for the
Qakland area is 20 inches (Alameda County Flood Control and Water Conservation
District, 1988). However, the area is entering the sixth year of below normal rainfall and
a much dryer climate is more characteristic of current conditions.

Local Geology

The site is located in the San Francisco Bay Region of the Coast Ranges Geomorphic
Province of California (Norris and Webb, 1990). The area, including the Greyhound
facility, is underiain by a thick sequence of unconsolidated Pleistocene deposits that
include the Merritt Sand and Older Alluvium. The Merritt Sand encountered directly
below the site consists of loose, moderate- to well-sorted, fine- to medium-grained,
clayey to silty sand and lenses of sandy clay and clay. It has a maximum thickness of 65
feet in the East Bay Plain Area. Underlying the Merritt Sand is 700 to 800 feet of Older
Alluvium comprised of poorly consolidated to unconsolidated clay, silt, sand and gravel
(Helley, Lajoie and Burke, 1972; Alameda County Flood Control and Water
Conservation District, 1988).

Beneath the Greyhound facility the subsurface materials encountered during this
investigation include sand, silt and clay. The predominant materials encountered during
boring operations were silty, sandy clay with layers/lenses of fine- to medium-grained
sand, silty sand and clayey sand interbedded within layers of clay and silty clay (see
Appendix B). Hydraulic conductivity values reported for silty, sandy clays range from
10-9 to 104 cmy/sec (Freeze and Cherry, 1979; Domenico and Schwartz, 1990).
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Hydrology

The nearest surface water body to the Greyhound site is Lake Merritt (Figure 1),
located approximately 1,700 feet east of the site. Lake Merritt is a brackish-water
estuarine environment, connected to and influenced by the tidal fluctuations of San
Francisco Bay. The Oakland Inner Harbor, the closest portion of the bay, is located
approximately 2,700 feet south-southwest of the site.

The Greyhound facility lies within the Merritt Sand subarea of the East Bay Plain
groundwater basin. Locally, groundwater is encountered under water-table conditions at
a depth of 19 to 20 feet below ground surface (bgs). Regional groundwater flow is to the
west-southwest (Alameda County Flood Control and Water Conservation District, 1988).
At the Greyhound site shallow groundwater flow is to the north-northwest (Figure 5).

Local Surface Water and Groundwater Use

The City of Oakland obtains its municipal and industrial water from the East Bay
Municipal Utility District (EBMUD). EBMUD imports this water primarily from the
surface waters of the Sierra Nevada Mountain Range, located approximately 200 miles
east of the site.

Groundwater in the area is utilized for limited irrigation and industrial purposes. The
area is not considered a primary source of water supply because of the limited areal
extent and thickness of the water-bearing unit (Alameda County Flood Control and Water
Conservation District, 1988).

Approximately 384 wells are located within Section 26, Township 1S, Range 4W
(ACPWA, 1991). The vast majority (99%) of these wells are used to monitor or extract
contaminated groundwater at commercial/industrial sites. One of the wells is used to
supply water for irrigation. None of the wells located in Section 26 are used for
municipal water supply.

SITE INVESTIGATION

The tasks described in this section were performed between November 11 and 25,
1991 and include: soil boring and sampling, monitoring well construction, groundwater
monitoring and storm drain inspection. All borehole cuttings, decontamination rinsate
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liguids and purge water produced were stored on-site in labeled, 55-gallon drums to be
disposed of by Greyhound.

Prior to the initiation of site activities, soil boring/well construction permits were
obtained from the Alameda County Flood Control and Water Conservation District.
Copies of the permit application are included in Appendix B.

N . e <-S
Soil Boring and Sampling Procedures AR LS eS

Between November 11 and 14, 1991, a total of five soil borings were advanced at the
site to characterize the type, magnitude and lateral and vertical extent of hydrocarbon
contamination. Appendix B contains descriptions of subsurface materials encountered
and soil sampling intervals.

Each borehole was initially advanced using a 7-inch (outside diameter) hollow-stem
auger. Soil samples were collected using continuous thin-wall sampling techniques
(ASTM Standard D-1587). No soil samples designated for chemical analysis were
collected in the saturated zone,

Representative soil samples were collected in the internal brass sleeves of the thin-
wall sampler. Soil in each sleeve section was visually inspected for signs of staining,
screened for the presence of hydrocarbon odors and tested for organic vapors with a
photoionization detector (PID). Based on PID readings, one soil sample per boring was
selected and sent to an approved California Department of Toxic Substance Control
(DTSC) certified hazardous waste laboratory where it was analyzed for TPHD by DTSC
Leaking Underground Fuel Tank (LUFT) Method (modified EPA Method 8015) and
BTEX by EPA Method 8020.

Soil sampling protocol consisted of capping each end of the brass sleeve section with
Teflon-tape and non-reactive plastic caps. A chain-of-custody record accompanied each
sample shipment from collection at the site to the laboratory. Each sample was
individually labeled, recorded in the field notebook and on the chain-of-custody record,
packed in ice and sealed inside an insulated shipping container for same day delivery to
the analytical laboratory. The remaining portions of the thin-wall sample were used to
describe subsurface materials on the boring log form.
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Prior to advancing each boring, all downhole drilling and sampling equipment was
decontaminated with an Alconox solution followed by steam cleaning.

Well Installation Procedures

Each soil boring was enlarged and deepened using a 10.5-inch (outside diameter)
hollow-stem auger and converted to a groundwater monitoring well. Well construction
summaries are contained in Appendix B,

Each new permanent monitoring well was constructed of four-inch inside diameter -
(ID) flush joint Schedule 40 polyvinyl chloride (PVC) well screen and éasihg. The final
depth of the borings and screened intervals were determined in the field based on data
collected at the time the borings were advanced. All of the wells except ES-3 were
completed to a depth of 30 feet bgs. Well ES-3 was completed to a depth of 35-feet bgs
to characterize the competency of the'¢lay layer encountered at 25 feet (Appendix B). A -
clay layer in excess of 5 feet in thickness is defined as competent (RWQCB, 1985).

Each well was completed with 20 feet of 0.010-inch factory-milled screen positioned
to straddle the water table, with 5-feet above and 15-feet below the unsaturated/saturated
interface. The assembled well casing was installed through the 10.5 inch outside
diameter (OD) augers and No. 3 Monterey sand, a size compatible with the well screen
slot size (0.010-inch), was tremied through the annular space between the well casing and
auger. The sand pack was constructed to extend at least one foot above the top of the
well screen. Bentonite pellets were tremied through the annular space to form a one foot
thick bentonite seal above the sand pack. Potable water was then added to hydrate the
bentonite. A cement/bentonite grout (95% Portland cement/5% bentonite} was then
backfilled from the top of the bentonite plug to ground surface. The PVC casing was
completed with a vented locking cap and covered by a flush mounted, steel protective
curb box. The curb box was grouted in place to limit disturbance to the well casing.

Approximately twenty-four hours after completion of the wells, the drilling contractor
developed the wells by bailing. Removal of water continued until each well produced
clear, sediment-free water or at jeast six well volumes had been removed from each well.
After development, the wells were left undisturbed for 96 hours, allowing static water
levels to equilibrate prior to groundwater monitoring. Between well locations, all
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equipment used to develop the wells was thoroughly steam-cleaned to prevent the
possibility of cross-contamination.

Groundwater Monitoring

On November 19, 1991, 96 hours after the wells were developed, groundwater
monitoring of the five newly installed wells was performed. Groundwater monitoring
consisted of measurement for free-product thickness and depth to water, and the
collection of water quality samples from the wells. The free-product thickness and the
static water level were measured in each well using an electronic oil-water interface
probe and a water level indicator. After each measurement, the water level indicator and
the oil-water interface probe were washed with an Alconox solution followed by two
rinsings in deionized water.

Groundwater sampling protocol followed the recommended guidelines of the
RWQCB for sampling "free-phase” floating product (RWQCB, 1985). A quartz/Teflon
bailer was used to collect a sample at the free-product/groundwater interface. This
sample was field inspected for free product thickness and the presence of any odor or
sheen, Water quality samples were collected using a quartz/Teflon bailer after purging a
minimum of three (3) times the submerged volume of the well casing from each well.
Wells were purged with a 2-inch diameter, stainless steel, submersible, electric pump
(Grundfos Model Redi-Flow 2) then sampled with a quartz/Teflon bailer. During the
purging of the wells, physical parameters (temperature, hydrogen ion index, and electric
conductivity) were measured to characterize the stability of the sampled groundwater
(see Groundwater Sampling Field Notes, Appendix C).

Samples were collected in two 1-liter amber bottles (TPHD) and three 40-ml glass
volatile organic analysis (VOA) vials (BTEX). All samples were labeled, refrigerated
and transported to a DHS certified hazardous waste laboratory for analysis of TPHD
using the DTSC/LUFT Method and BTEX using EPA Method 8020.

Following each well sample collection, all sampling equipment was washed with an
Alconox/water solution and rinsed three times with deionized water. In addition, wells
that showed the lowest PID readings were sampled first, so that the potential for cross-
contamination during sampling was minimized.
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Free-Product Thickness Measurements and Groundwater Elevations

Each well was monitored for free-product thickness and depth to water. Only one
well installed as part of this investigation, ES-5, contained a measurable free-product
thickness (approximately 0.08-feet). Monitoring Well BC-1 (Figure 4), installed prior to
this investigation, had a free-product thickness of 2.63-feet. No other newly installed or
existing monitoring well contained free-product.

An oily-sheen was noted in water purged from four of the five wells sampled (ES-1,
ES-2, ES-3 and ES-5). In addition, water from three wells (ES-1, ES-2 and ES-3) had a
petroleum odor (see Appendix C).

Depth to water ranged from 19.25 to 20.54 feet bgs (Table 3). Depth to water was not
measured in BC-2 and BC-3 because well construction documentation is not available
and the well casings are out of plumb. Thus, accurate water level depths could not be
obtained.

All monitoring wells were surveyed to a single fixed datum on site (later converted to
an elevation above mean sea level) in order to create an accurate groundwater elevation
contour map (Figure 5). Figure 5 reflects groundwater elevations on November 14, 1991
(Table 3). The groundwater elevation for BC-1 was not included on Figure 5 because of
depression effects of the free-product lajcr. Groundwater flow at the site is in & north-
northwesterly direction with a hydraulic gradient of approximately 0.002 ft/ft.

Storm Drain Inspection

On November 25, 1991, two storm drains serving the site were inspected for evidence
of hydrocarbon accumulation (visible staining, hydrocarbon odors). In addition, the
stormn drains were monitored for total ionizable vapors (TIV) using a PID. One drain is
located approximately 100-feet south of the site at the southeast corner of 20th and
Castro Streets. The other drain is located about 70 feet north of the site (Figure 2).
Neither storm drain displayed physical evidence of hydrocarbon accumulation and TIV
measurements above background were not detected.
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ANALYTICAL RESULTS

Soil and groundwater samples collected for this site investigation were analyzed for
TPHD and for the aromatic hydrocarbons BTEX., TPHD analysis was performed using
the DTSC/LUFT method (modified EPA Method 8015). BTEX was quantified using
EPA Method 8020. All analyses were performed by a DTSC certified hazardous waste
laboratory.

Tables 4 and 5 summarize the analytical results for soil and groundwater samples,
respectively. These results are displayed on Figures 6 (soil) and 7 (groundwater).
Complete certified analytical results are presented in Appendix D.

Soil Analytical Results

A total of five soil samples were collected and submitted for laboratory analysis. Soil
samples from each borehole were screened using a PID and the sample from each
borehole having the highest TIV measurement was submitted for laboratory analysis.
Soil sample analytical resuits are summarized in Table 4 and shown on Figure 6 at the
corresponding well locations.

'Total Petroleum Hydrocarbons

TPHD was detected in only one of the five soil samples collected (Table 4). Sample
ES-3, collected from a depth of 16.0-18.0 feet bgs, contained TPHD at a concentration of
160 mg/Kg. TPHD was not detected at any of the other well locations.

Aromatic Hydrocarbons

All samples collected were analyzed for BTEX (Table 4). Total BTEX concentration
ranged from non-detect (ES-3 and ES-4) to 205,000 pg/Kg (ES-2). None of the samples
contained detectable quantities of benzene. Toluene concentrations ranged from non-
detect (ES-3 and ES-4) to 27,000 ug/Kg (ES-2). Ethylbenzene concentrations ranged
from non-detect (ES-3 and ES-4) to 28,000 ug/Kg (ES-2). Xylene concentrations ranged
from non-detect (ES-3 and ES-4) to 150,000 ug/Kg (ES-2).
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Groundwater Analytical Resuits

A groundwater sample was collected from each of the newly constructed monitoring
wells for laboratory analysis. Groundwater analytical results are summarized in Table 5
and shown on Figure 7 at the corresponding well locations.

Total Petroleum Hydrocarbons

Only one sample, ES-5, contained detectable quantities of TPHD (Table 5). The
sample contained a TPHD concentration of 950 mig/L.

Aromatic Hydrocarbons

Four of the five groundwater samples contained detectable concentrations of BTEX
(Table 5). No BTEX was detected in the water sample collected from ES-4. In the other
four monitoring wells, benzene concentrations ranged from 61 pg/L (ES-3) to 2,100 pg/L
(ES-5), toluene from 16 (ES-3) to 3,900 pg/L (ES-5), ethylbenzene from 10 (ES-1) to
840 pg/l. (ES-5) and xylenes from 33 (ES-3) to 6,000 ug/L (ES-5). -

REGULATORY ASSESSMENT

In California, the impacts of contamination on the environment by TPHD and BTEX
are evaluated on a case-by-case basis. None of the compounds have a Total Threshold
Limit Concentration (TTLC) or a Soluble Threshold Limit Concentration (STLC) value
reported in Title 26, California Code of Regulations, Division 22, Section 66680. TTLC
and STLC values are one criteria used to identify materials as either non-hazardous or
hazardous.

The RWQCB uses 100 mg/Kg as a minimum criteria in soil samples for
characterization of groundwater in leaking underground fuel tank cases. The California
Department of Toxic Substance Control uses 1,000 mg/Kg as a minimum criteria for
remediation. One thousand mg/Kg is considered hazardous because of its potential
ignitibility.

Many local implementing agencies (LIAs), such as Alameda County Department of
Environmental Health (ACDEH), use the LUFT Manual (1989) as guidance in the
assessment and cleanup of UFST sites. Three site investigation categories are recognized
by the LUFT Manual: Category 1, no evidence of soil contamination; Category 2, known

10
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soil contamination; and Category 3, known or suspected groundwater contamination.
Analytical results for soil samples collected during the 1989 investigation (Brown and
Caldwell Consulting Engineers, 1989) and this investigation indicate that the site falls
under Category 2 (known soil contamination). However, the analytical results for
groundwater samples collected during this investigation indicate that the site should be
considered a Category 3 (known or suspected groundwater contamination).

TPHD was detected only in the groundwater sample collected from ES-5 (950 mg/L).
TPHD contamination in groundwater is evaluated on a case-by-case basis with cleanup
levels assessed using RWQCB evaluations of existing and potential beneficial uses of
groundwater, objectives set to meet these uses, basin plan(s) for the area, statewide
policy, RWQCB policy and guidance, any existing cleanup activities and any pending
enforcement actions.

All of the aromatic hydrocarbon compounds (benzene, toluene, ethylbenzene and
xylenes) were detected at concentrations in excess of either their federal and/or California
maximum contaminant levels (MCLs) (Title 40, Code of Federal Regulations, Sections
141.11-141.16; California Code of Regulations, Title 26, Division 22, Sections 64431-
64473, Water Quality). The California MCL for benzene was exceeded in groundwater
collected from ES-1, ES-2, ES-3 and ES-5 (Table 5). Toluene, ethylbenzene and xylenes
were detected at concentrations in excess of their federal (toluene) and/or California
(ethylbenzene, xylenes) MCLs in groundwater collected from ES-5 (Table 5).

SUMMARY AND CONCLUSIONS

The summary and conclusions presented in this section are based on data collected for
and interpretations developed in this report. The summary and conclusions are presented
in sections on: 1) site investigation, 2) site stratigraphy. and hydrogeology, 3) soil
chemistry and 4) groundwater chemistry.

Site Investigation

+ Between November 11 and 14, 1991, ES advanced five soil borings at' the
Greyhound Terminal in Oakland, California. These boreholes were utilized for
soil sampling locations.

11
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« Groundwater in the vicinity of the site is utilized for limited irrigation and
industrial purposes. The area is not currently considered a primary source of water
supply. The City of Oakland obtains its drinking water from EBMUD. EBMUD
imports its water from surface water supplies located 200 miles away.

Soil Chemistry

« TPHD was detected in one sample, ES-5 (collected at a depth of 16.0-18.0 feet
bgs), at a concentration of 160 mg/Kg. No other soil samples contained detectable
concentrations of TPHD.

« Benzene was not detected in any soil samples submitted for analysis. Toluene
(non-detect to 27,000 ug/Kg), ethylbenzene (non-detect to 28,000 ug/Kg) and
xylenes (non-detect to 150,000 ug/Kg) were measured in soil samples collected
from ES-1, ES-2 and ES-5. BTEX was not detected in samples collected from ES-
3 and ES-4.

Groundwater Chemistry
« TPHD was detected in only one sample (ES-5) at a concentration of 950 mg/L.

« Benzene (61 to 2,100 ug/L), toluene (16 to 3,900 pg/L), ethylbenzene (10 to 840
pg/L) and xylenes (33 to 6,000 ug/L) were detected in ES-1, ES-2, ES-3 and ES-5.
BTEX was not detected in the sample collected from ES-4,

» The California MCLs for benzene, ethylbenzene and xylenes are 0.5 pg/L, 680
pe/l. and 1,750 pg/L, respectively. There is no California MCL for toluene;
however, the federal MCL for toluene is 1,000 pg/L.

« The MCL for benzene (0.5 ug/l.) was exceeded in ES-1 (130 pg/L), ES-2 (390
pg/L), ES-3 (61 pg/L) and ES-5 (2,100 pg/l). The concentrations of toluene
(3,900 pg/L), ethylbenzene (840 pg/L) and xylenes (6,000 pg/L) detected in ES-5
exceeded their respective federal or California MCLs.

+ Analytical results indicate that groundwater quality underlying the site has been
impacted by past operation of the UFST system.,

13
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Soil samples were collected continuously during advancement of the soil borings.
The sample displaying the highest TIV measurement in each borehole was
submitted for chemical analysis. Soil samples were analyzed for TPHD and
BTEX.

All five soil borings were converted to permanent monitoring wells. The wells
were constructed to monitor potential contamination associated with past
operations of the UFST system.

On November 14 and 19, 1991, the wells were monitored for free-product
thickness and depth to water. Water quality samples were collected on November
19, 1991, The samples were analyzed for TPHD and BTEX.

On November 25, 1991, storm drains in the vicinity of the site were monitored for
physical evidence (staining, presence of odors) of hydrocarbon contamination and
screened for TIV with a PID. No physical evidence of hydrocarbon contamination
was observed at any of the storm drains and TIV measurements above background
could not be detected with the PID.

Site Stratigraphy and Hydrogeology

Subsurface materials encountered during boring operations consisted of - silty,
sandy clays with layers/lenses of sand, silty sand and clayey sand interbedded with
layers of clay and silty clay. Representative hydraulic conductivity values for
these materials range from 10-9 to 104 cm/sec, These materials are indicative of
the Merritt Sand.

Shallow groundwater underlying the site occurs under unconfined (water table)
conditions. Groundwater was encountered at depths between 19 and 20 feet bgs.

Groundwater flows to the north-northwest with a hydraulic gradient of 0.002 ft/ft.

Free-product was measured in two wells, existing well BC-1 and newly installed
well ES-5. Free-product thickness was measured at 0. 08-feet (ES 5) and 2.63-feet

(BC-1).

The entire site is paved with asphalt/concrete, which should inhibit the vertical and
horizontal migration of contamination through recharge from the surface.

12
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TABLE 1
UFST ANALYTICAL RESULTS, 1989 INVESTIGATION
GREYHOUND TERMINAL, OAKLAND, CALIFORNIA

Sample Benzene Toluene Ethylbenzene Xylenes
mg/kg  mg/kg mg/kg mg/kg
T-1 0-2 86.1 231 100 663
T-2 O-1 26.1 42.7 7.5 49.8
T-3 0-5 3,730 8,110 3,730 16,700
T-4 0-6 NS NS NS NS
T-5 C-4 7.16 78.2 426 285
T-6 0-3 137 5.99 155 980
NOTES:
NS = not sampled (insufficient volume to sample).
Source: Brown and Caldwell Consulting Enginsers (1989).
oakland1.wq!
01/23/92




TABLE 2
SOIL ANALYTICAL RESULTS, 1989 INVESTIGATION
GREYHOUND TERMINAL, OAKLAND, CALIFORNIA

Sample/ TFH Benzene Toluene Ethyloenzene  Xylenes

Depth* mg/kg mg/kg mg/kg mg/kg mg/kg

BC-1

(16-16.5) 3,060 NR 1.780 37.500 1.130
BCA | | o N

5255 | ND | ND | N0 )/ oo 0.008_Y/
BC2 —

(16-16.5) 4,260 NR 4.000 49.500 2.000
BCz | . |

(26265) | ~ ND | . ND 0.090 0.402 0.154
BC-3

(16-16.5) 1,850 NR 2240 28.900 1.030
BC-3 | , B "

(25-25.5) ND | ND ND 0.008 " 'ND

NOTES:

* Depth given in feet below ground surface.

ND = not detected.
NR = interpretation of results not possibie as reported in 1989 Investigation;

the analytical results reported for TPH may be composite samples of each borehole;
source: Brown and Caldwell Consulting Engineers (1989).

oskland2.wq1
01/23/92
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TABLE 3
WATER LEVEL DATA
NOVEMBER 14, 1991
GREYHOUND TERMINAL, OAKLAND, CALIFORNIA

Ground  Well well Well Walter T.0.C. Water Water well
Surface Depth Casing Elevation Llevel Elevation Level Elevation Casing

Height from inside  USGS From UsGSs from USGS Volume
from T.0.C. Diameter Ground Ground ({ftabove T.O0.C. (ftabove
1.0.C (inches) Surface  Surface MSL) MSL)  (gallons)

ES-1 022 | 30.00 4.00 21.55 19.44 21.33 19.22 211 7.01

ES-2 | 0.18 | 30.00 4.00 22.01 19.86 21.83 19.68 218 6.71

ES-3 0.30 | 35.00 4.00 2263 20.38 22.33 20.08 2.25 9.70

ES4 | 0.28 | 30.00 4.00 21.37 19.32 21.09 19.04 2.05 712

ES-5 | 045 | 30.00 4.00 21.69 19.53 21.24 19.08 216 7.10

BC-1 0.28 | 29.46 4.00 21.83 19.256 21.55 18.97 2.58* 6.82

No.65| 030 | 29.00 4.00 21.89 19.80 21.59 19.50 2.09 6.18

No.66| 044 | 29.70 4,00 22.77 20.54 22.33 20.10 223 6.24

NOTES:

T.0.C. = top of casing MSL = mean sea level _ ft = feet

All measurements in feet unless otherwise noted.

USGS datum source: City of Oakland, Station 27C, Elevation 15.67 feet above MSL.

4 inch diameter well casing = 0.65 galions per linear casing foot.

* Uncorrected datum: effects of free-product depression.

Depth to water not measured in BC-2 and BC-3 as the integrity of their well-casings was suspect.

oakiand3.wq?i
01/23/92



TABLE 4
SOIL ANALYTICAL DATA SUMMARY
GREYHOUND TERMINAL, OAKLAND, CALIFORNIA
Location Benzene Toluene Ethylbenzene Xylenes Total BTEX TPHD(a)
Sample Depth*  ug/kg ug/kg ug/kg ug/kg ug/kg mo/kg
ES-1 ND| 8000 | 8400 | 22000 | 28400 | ND -
(16-18) o L
ES-2 ‘ND | 27,000 | 28000 | 150000| 205000 [ : ‘ND
(16-18) S
esa | Nb | wp.] ND | WD ] C.ND | cND L
(18-19) ’ S I N S R
ES-4 ND | ND ] ND {ND | ND [ ND
(16-16.5) 1 SR e
ES-5 ND | 80 65 330 475 160
Calfornia  0.3-1{(b) 0.3-50(b) 150(b)  1-50(b) 100(c), 1000(d)

'ARARs: (mg/kg) (ma/kg) {ma/kg) (ma/kg) {mg/kg)

NOTES:

ARAR = Available Applicable or Relevant Appropriate Requirements.

ND = Parameter analyzed for but not detected above method detection fimit.

* Depth given in feet below ground surface.

{a) Total petroleum hydrocarbons as diesel (TPHD} were analyzed and characterized by
GCFID in accordance with DHS/LUFT Method (modified EPA Method 8015).

(b) California LUFT criteria. Note the ARARs are given in ppm, whereas the results are in ppb.

(c) RWQCB - Level that initiates a soil/groundwater characterization investigation.

(d) California Hazardous Waste based on ignitability.

oaklandd.wq1
01/27/92



ARARs:

~{ug/)

(ug/)

{ua/l)

{ug/)

TABLE §
GROUNDWATER ANALTYICAL DATA SUMMARY
GREYHOUND TERMINAL, OAKLAND, CALIFORNIA
Location Benzene Toluene Ethylbenzene Xylenes Total BTEX
~ug/t ugfl ug/l ug/! ugfl
ES-1 130 43 10 91 274 ND
ES2 | 30 | 9 78 310 874 ND
ES-3 61 16 14 33 124 ND -
ES4 | ND | ND | ND | ND [ ND ND
ES-5 | 2100 | 3,800 840 6,000 12,840 950
Calfornia  0.5(a) 1000(b)  680(a) 1750(a)

NOTES:
ARAR = Available Applicable or Relevant Appropriate Requirements.

ND = Parameter analyzed for but not detected above method detection limit.

* Total petroleum hydrocarbons as diesel (TPHD) were analyzed and characterized
by GCFID in accordance with DHS/LUFT Method (modified EPA Method 8015).

{a) California MCL.

(b) Federal MCI; not effective as a California ARAR untif July 1992.

(c) Evaluated on a case-by-case risk assessment basfs.

ocakland5.wql
p1/27/92
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BROWN AND CALDWELLE

CONSULTING ENGINEERS

June 22, 1989

Vernon H. Sorgee, P.E.

Director of Environmental Management

Greyhound Lines, Inc.

901 Main Street, Suite 2525

Dallas, Texas 75202 4529~01/1

Subject: Phase I Investigation, Oakland, California Terminal

Dear Mr. Sorgee:

In accordance with the terms of the engineering agreement between
Greyhound Lines, Inc.(Greyhound) and Brown and Caldwell Consulting
Engineers (BC}, dated March 16, 1988 and authorization granted
under Purchase Order No. 357498, dated May 16, 1989, BC conducted
a preliminary (Phase 1I) site investigation of 6 underground
storage tanks (USTs) at Greyhound's Oakland, California Bus
Terminal. This report includes project objectives, geologic and
hydro-geologic setting, field investigation methods, laboratory
analysis results, conclusions, and recommendations.

Site Background

Figure 1 presents the location of the Greyhound Bus Terminal
(Site) in Oakland, California. The Site is located at 2103 san
Pablo Avenue; the back of the terminal, where the USTs are
located, faces Castro Street. Formerly Greyhound maintained 6
USTs for fueling buses. The locations of these 6 USTs are
presented on Figure 2. Five of the tanks range in volume from
550 to 1000 gallons and are made of steel. The sixth tank is also
steel but its dimensions could not be measured because of a drop
pipe within the UST. The USTs reportedly contained either diesel
or gasoline and have not been in operation for the past 30 years.

Five of the USTs contain what is probably degraded diesel fuel and
water,

Project Objectives

Based on a site visit conducted on Bpril 26, 1989 with Mr. Vernon
Sorgee, BC developed a list of objectives for the Phase 1
investigation. The objectives of this investigation were:

1. Determine the contents of the tanks:;
2. Determine if hydrocarbon residues exist in the soil

beneath the site as a result of leaks or overspills from
the tanks;

T
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*Not all below ground facilities may be represanted on this map.
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3. Provide recommendations for tank closures;

4. Provide a letter report describing the findings of the
Phase I investigation.

Geoclogic and Hydrogeologic Setting

The Oakland Bus Terminal lies approximately 1 1/4 miles northeast
of the Alameda Estuary, in the eastern central portion of San
Francisco Bay. Land surface elevation at the site is approximately
25 feet above mean sea level.

A highly variable sequence of clays, silts and sands of low to
moderate permeability underlie the site. The principal water-
bearing units in are found in discontinuous sand lenses and
stringers within the silt and clay units. The depth to
groundwater beneath the site is approximately 20 feet.

Cultural Features

The site is located within Oakland's central business district,
which is predominantly commercial. Interstate highway 980 is
located across Castro Street and northwest of the site. San Pablo
Avenue is the main north-south thoroughfare in this area. The
district within '3 blocks of the site is occupied by wvarious
businesses, churches, residences, and city streets.

Field Investigation

On April 26, 1989, during a site visit with Mr. Vernon Sorgee, six
UST fill pipes were noted. However, the fill pipe caps could not
be removed to measure the UST contents.

On May 26, 1983, Spectrum E.S.I. conducted a site survey of the
USTs under the supervision of BC. The purpose of this survey was
to determine the number, size, depths, and orientations of the
USTs and associated piping, and to select locations for boreholes
in the immediate vicinity of the tank cluster. The confirmed
locations of 5 of the 6 USTs and the three selected borehole
locations are noted on Figure 2.

At the same time as the UST survey, BC collected samples from the
residual UST liquids. BC collected samples by lowering a teflon
bailer with a foot wvalve into the tank. Two 40 milliliter (ml)
vials were filled from the foot valve. Teflon caps were placed on
the vials such that there was no, headspace; the samples were
immediately placed im.a chilled cooler.

Tank T-1 is 4 feet in diameter, 11 feet in length, and has a
volume of 1,000 gallons. T-1 had approximately 1.3 feet of

hydrocarbon product which was clear orange to rust color and
viscous.

¢.~ . BROWN AND CALDWELL
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Tank T-2 is also 4 feet in diameter, 11 feet in length, and has 2
volume of 1,000 gallons. T-2 had 3 to 4 inches of water with 31
inch of floating product which appears to be diesel fuel.

Tank T-3 has the same dimensions and volume as T-1 and T-2 and had
approximately 8 inches of dark red product.

Tank T-4 is 4 feet in diameter, 6 feet in length, and has a volume
of 550 gallons. T-4 had about 1 inch of liquid. There was not
enough liquid to collect a sample with the bailer. The liquid was
rust-brown and oily with a strong diesel fuel odor.

Tank T-5 has the same dimensions and volume as T-4 and had
approximately 2 inches of water and product. Spectrum indicated
that Tanks T~4 and T~5 are probably linked together in series.
The vent lines are manifolded together and the probe used to
determine the internal dimensions of the tanks could enter T~%
from the fill pipe of T-4.

The true orientation and dimensions of tank T-6 could not be
l ascertained because of the possible presence of a welded drop pipe

extending into the tank. Spectrum speculates three possible con-

figurations for Tank T-6. These three possible tank orientations
' are presented on Figure 3.

Configuration A assumes the tank has a welded drop pipe which

extends to a depth of 10.5 feet. The drop pipe extends inside the
. tank an unknown distance. The tank may be as much as 12 feet in
; diameter, assuming the top is 3 feet below grade. If the tank has

a this configuration, the long dimension probably runs toward the
street, in the same direction as T-2.

Configuration B assumes the tank is a deep burial UST with the top
of the tank at 10.5 feet and the base at 15.5 feet below grade.
The diameter would be 5 feet in diameter and it may lie beneath
Tanks T-4 and T-5.

Configuration C assumes the long axis of tank is oriented
vertically. This could explain the depth of the base of the tank
and how it could fit in between the other tanks.

T-6 had a minimum of 3 feet of product which was dark rust to
black and had very degraded appearance. This product was floating
on about 1 foot of water.

The bottoms of tankg T~1 through T-5 are approximately 8 feet
below grade level,. The bottom of UST T6 is 15.5 feet below
grade. All six tanks are covered by a reinforced concrete pad.
Vent lines for five of the USTs run up the outside of the building
near the former location of the pump island.

<« BROWN AND CALDWELL
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On June 7, 1989, four 10-inch diameter cores were cut through the
7-inch thick reinforced concrete pad in the vicinity of the USTs
by Herold Concrete Sawing. On June 8, 1989, 3 soil boreholes were
drilled (BC-1, BC-2, and BC-3) by Aquifer Science Engineers under
the supervision of BC using a Mobile B-61 hollow-stem auger
drilling rig and 8-inch diameter augers.

Borehole BC-1 is located south of the tank cluster. This borehole
initially encountered 14 feet of clayey sand to sandy clay. A
fine to medium-grained sand was encountered from 14 feet to the
termination of the borehole at 25 feet. Groundwater was
encountered at approximately 22 feet. Soil samples were collected
from intervals of 16.0-16.5 ft and 25.0-25.5 ft using a modified
California sampler equipped with 3 brass tubes which were each 2-
inches in diameter and 6-inches long. One tube from each sampled
interval was capped, securely sealed, labeled, and preserved on
ice until submitted to the laboratory under chain-of-custody
procedures. Soils were monitored continuously for combustible
vapors during the drilling of this borehole with a Bacharach TLV
Sniffer. Background values for the TLV Sniffer were established at
0 parts per million (ppm) prior to drilling activities. Sniffer
readings of the soils from BC-1 ranged from 38 ppm at 6.5 ft to
520 ppm at 20 ft. There was an especially heavy hydrocarbon odor
associated with the sandy soil below 14 ft.

Borehole BC-2 is located north of the tank cluster. This borehole
initially encountered 9 feet of sandy clay. A medium-grained sand
was encountered from 10 ft to the termination of the borehole at
25 feet. Groundwater was encountered at approximately 22 feet.
S50il samples were collected from intervals of 16.0-16.5 ft and
26.0-26.5 ft. TLV Sniffer readings ranged from 12 ppm at 6.5 ft
to 560 ppm at 16.5 ft.

Borehole BC~-3 is located northwest of the tank cluster. This
borehole initially encountered 2 feet of sand which had a strong
hydrocarbon odor. A silty to sandy clay was observed from 4 to 14
feet and the medium-grained sand was again logged from 14 to the
termination of the borehole at 25 ft. Groundwater was encountered
at approximately 22 feet. Soil samples were collected from
intervals of 16.0-16.5 ft and 25.0-25.5 ft. TLV Sniffer readings
ranged from 140 ppm at 7 ft to 4400 ppm at 15.5 ft.

Borehole logs with more complete descriptions of the geologic
conditions encountered are included as Attachment A. Upon
completion of drilling, the boreholes were backfilled with soil
cuttings and the cement cores were placed over the boreholes at
the surface. Samplgs were sent under chain-of-custody procedures
via priority air freight to Southern Petroleum Laboratories (SPL)
in Lafayette, Louisiana for 48 hour turnaround analysis. The
chain-of-custody form is included in Attachment B.

BROWN AND CALDWELL

MAILING: POST OFFICE BOX 8045 WALNUT CREEK. CALIFORNIA 945961220
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Laboratory Analysis and Results

UST Liquid Samples. Five UST liquid samples were analyzed by SPL
for benzene, toluene, xylene, and ethylbenzene (BTXE) by EPA
Method 602. Results of the liquid analyses are presented below in
Table 1. Complete UST liquid laboratory reports are included in
Attachment C.

w

Table 1. UST Liquids Laboratory Results
Concentration in parts per million (ppm)

T-1 o-2 86.1 231 663 100
T-2 o-1 26.1 42.7 49.8 7.5
T-3 0-5 3,730 8,110 16,700 3,730
T4 0-6 NS NS NS NS
T-5 0-4 7.16 78.2 285 42.6
T-6 0-3 137 5.99 980 155

Mr. John Trahan of SPL indicated that T-1 and T-6 contain #2
diesel fuel. The gas chromatograph response for T-2 indicated the
sample contains gasoline, water, and diesel fuel. T-3 contains
degraded #1 diesel fuel with some water. T-5 contains mostly #2
diesel but also some #1 diesel and water.

Soil Samples. Six soil samples were analyzed by SPL for benzene,
toluene, xylene, and ethylbenzene (BTXE) by EPA Method 8020, for
total petroleum hydrocarbons (TPH) by EPA Method 418.1, and for
total fuel hydrocarbons (TFH) by Modified EPA Method 8015.
Results of the soil analyses are presented below in Table 2.
Complete soil laboratory reports are included in Attachment C.

Table 2. Soil Laboratory Results

Concentration in parts per million (ppm)

Sample/Depth IPHE. _TEN. ___Renzepe  Toluepme  Xvlene FEthylbenzene

BC-1/16.0-16.5 3,060 NR 1.780 1.130 37.500
11.300
BC-1/25.0-25.5 <10 <10 <0.001 0.008 0.027
BC-2/16.0-16.5 4,260 NR 4.000 - 2.000 49.500
13.200 :
BC-2/26.0~26.5 <10 <10 0.090 0.154 . 0.402
 BC-3/16,0-16.5 . 1,850 NR 2.240 1.030 28.900
6.990 .
BC-3/25.0-25.5 . <10 <10 <0.001 <0.001 0.008
<0.001~ -

Note: NR - Interpretation of results not possible. See below.

BROWN AND CALDWELL
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TLV Sniffer measurements and soil samples results from boreholes
BC-1, BC-2, and BC-3 yield the highest hydrocarbon concentrations
at a depth of 16.0-16.5 feet. The bottom of the USTs is 8 feet to
15.5 feet below grade. These results suggest that there has been
an uncontrolled release from one or more of the USTs.

Interpretation of the TFR analyses for the soil samples from the
16.0-16.5 foot interval was difficult. The product had degraded
significantly and matching its "fuel fingerprint" with that of
known compounds was not possible. However, since the TPH and BTXE
analyses indicate that there is significant contamination of the
soil at this depth, the TFH results are not critical to this
investigation.

Alameda County Health Department guidelines call for further
investigation of a site exhibiting concentrations of TPH or TFH
greater than 100 ppm as an uncontrolled release.

Quality Assurance/Quality Control Analyses

The validity of the laboratory analyses performed for this project
is verified through three quality assurance/quality control
procedures.

Laboratory control standards (LCS) are organic-free deionized
water, also called blanks. Analysis of a blank provides a check of
the laboratory instruments to determine if the reagents have been
contaminated or if contamination of the instruments from
previously analyzed samples is present. The analysis of a blank
for TPH by EPA Method 418.1 yielded no detectable TPH and meets
QA/QC requirements.,

Batch duplicates are aliquots of a sample subjected to the same
preparation and analytical scheme as the original sample.
Analysis of duplicate aliquots of a TPH sample did not yield a
detectable concentration (<10 ppm) for either aliquot. This is
within the acceptable limits for analytical precision.

A matrix spike is an LCS to which a known amount of an analyte is
added. These standards are then subjected to the same sample
preparation or extraction and analyzed in the same manner as the
field samples. .

The percent recovery is a comparison of the measured spike as a
percent of the theoretical spike. Low percent recoveries (below
100 percent) indicate the matrix has retained a portion of the
compound. In soil samples this would indicate compounds adsorbed
to the soil matrix. “High recoveries (above 100 percent) indicate
the matrix is adding to the analysis. The relative percent
deviation (RPD) compares the average analyte concentration with
their difference. Thus the smaller the RPD the closer the
concentration of-the measured sample is to its theoretical value.

BROWN AND CALDWELL
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The original known concentration of a sample prepared in the
laboratory for TPH analysis was 0 ppm which is below the method
detection limit of 10 ppm. A spike of 100 ppm was added to the
sample thus the theoretical concentration was 100 ppm. The
measured concentration of the spiked sample was 96 ppm, indicating
a method recovery of 96%. This is within acceptable limits.

BTXE spikes were added to known soil sample concentrations. The
spiked samples were analyzed by EPA Method 8020. All percent
recoveries and RPDs except for one fall within acceptable limits.
The exception is a toluene spike of 50 micrograms/liter (ug/1)
which was added to a known concentration of 34 ug/l. The percent
recovery was 68% and the RPD was 21 which is one point above the
tolerance limit for this analysis. The QA/QC laboratory reports
are included as Attachment D.

Conclusions

The following conclusions are based upon the results of this Phase
I field investigation and laboratory testing program:

1. Native soils encountered during the sampling of 3
boreholes consisted primarily of clays, silts, and sands.
Clays and silts were predominant to a depth of 9 to 14
feet. Medium to fine-grained sands were encountered below
the silts and clays to a2 depth of 26 feet.

2. Groundwater was encountered at a depth of approximately 22
feet below ground surface.

3. Hydrocarbon concentrations in the tank liquids indicate
the USTs contain #1 or #2 diesel. Water is also present
in some tanks.

4. The TLV Sniffer readings and scil sample analyses suggest
that one or more of the USTs have leaked or that overflows
or spills to the USTs have occurred in the past.

Recomnmendations

We understand that Greyhound wishes to abandon the tanks by
excavation and removal. The following recommendations are
presented regarding methods for closure: '

1. File an Underground Storage Tank Unauthorized Release
Report with the Alameda County Department of Environmental
Health and tMe San Francisco Bay Regional Water Quality
Control Board. A copy of this reporting form was sent to
you previously.

BROWN AND CALDWELL
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Pump out liquids remaining in the tanks using a vacuum
truck. The names of 3 licensed operators were provided to
you previously.

File closure permits with both the Alameda County
Department of Environmental Health and the City of Oakland
Fire Prevention Bureau. These permits are included as
Attachment E. The permits require submittal of a site
safety plan, the identification of the rinsate
transporter, tank excavation contractor, tank transporter,
contaminated soil transporter, sample collector,
analytical laboratory, and application or inspection fees,

File a site investigation work plan to the Alameda County
Department of Environmental Health and the San Francisco
Bay Regional Water Quality Control Board which will
address the approach and methods to delineate the lateral
and vertical extent of soil and groundwater contamination.
This plan will include the installation and sampling of at
least 3 shallow groundwater monitoring wells.

Send a notification form to the Bay Area Air Quality
Management District notifying them at least 5 days prior
to removal of the tanks.

Remove the concrete slab and expose the top of the tanks.

Add dry ice to the tanks to purge all flammable vapors.
The fire department inspector will test the tank vapors
with a sniffer to ensure that vapors are below the lower
explosive limit (LEL).

If no manway exists, saw a hole into USTs after receiving
fire department approval. Triple rinse tanks and product
lines pursuant to Alameda County requirements. The final
rinse must contain less than 100 ppm of TFH (EPA Method
602) or TPH (EPA Method 418.1). The interiors of the USTs
must be free from deposits or residues upon a visual
examination of the tank by the fire inspector.

Excavate the tank and associated product lines and have
them certified clean by the fire inspector. Properly
label the tank with the name and address of the contractor
and display a notice "triple rinsed: laboratory certified
analysis available upon request”. Haul USTs away for
appropriate disposal.

Excavate and*properly dispose of soils with TFH or TPEH
concentrations greater than 100 ppm or to a depth of 22
feet, whichever comes first. These soils must be
transported under a Uniform Hazardous Waste Manifest that

BROWN AND CALDWELL
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must be signed by the Greyhound Lines, Inc. or their
authorized agent.

Upon completion of each soil excavation, collect 2 soil
samples from the base of the excavation and from every 20
lineal feet of product line trench to verify that
contaminated soil has been removed. Analyze for TPH by
EPA Method 418.1, TFH by Modified EPA Method 8015, and
BTXE by EPA Method 8020. If groundwater is encountered,
collect a sample and analyze for TPH by EPA Method 418.1,
TFR by Modified EPA Method 8015 and BTEX by EPA Method
602.

Prepare a closure/scil remediation report detailing
closure procedures, soil disposal activities, and
laboratory results. Submit report to the Alameda County
Department of Environmental Health, San Francisco Bay
Regional Water Quality Control Board and the City of
Oakland Fire Prevention Bureau.

This completes the scope of services for this Phase

investigation.

We are prepared to begin tank closure/soil

remediation and site investigation activities (Phase 2) at your

request.

If you have any questions or comments please call us at

your convenience.

Very truly yours,

BROWN

D CALDWELL

Tim D. Cook
Project Manager

Denis M, O'Malley
Principal-in-Charge

TDC:

Attachments (5)
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DRILLING PERMITS



5997 PARKSIDE DRIVE '3

PLEASANTON, CALIFORNIA 94588 [}

{415) 484-2600

PRILLING PERMIT APPLICATION

_OCATION OF PROJECT :
. location 8934,2103 San Pablo Ave.

Qakland, California
ENT_' :
!.e Greyhound Lines, Inc., Environmental Dept.
dress’ .0, Box 660362 Phone _
«ﬂ Pallas, 1X zip 752660362
1CANT

Noma Fngineering-Science, Inc.

Suite 200
ress 1301 Marina Village Phone 910 769-0100

city Parkway, Alameda,CA Zlp _94501

lE OF PROJECT
ell Constructlon
Cathodic Protectlon

m:fer Supply
nltoring X

—

Geotechnlcal [nvastigation
General
Contamlnation

Veil Dastruction

Izosao WATER SUPPLY WELL USE

stic Industrial GOther
Municlpal _ lrrigetion
'_ILLIHG METHOD:
ud Rotary Alr Rotary Auger X
ible Other
fLLER'S LICENSE NO. 487000-4
L1 PROJECTS
Dr1tl Hole Dlameter_1Q In. Max Imum
CasIng Dismeter 4 in. pepth 30 ft.
surface Seal Depth 10 ft. Number 5
!0TEGHHICAL PROJECTS
Number of Borlings Max Imum
' Hole Dlameter in. Depth tt.
-
ESTIMATED STARTING oATE _11/11/91
11/15/91

‘T IMATED COMPLETION DATE

hereby agree to comply with eali requirements of this

.arml'r ond Alsmeda County Ordinance No. 73-68.

LICANT'S
'smrmuas M Date 1/ 7 Q/‘Z

PERMIT NUMBER 91640

LOCATION NUMBER

PERMIT CONDITIONS

Clrclad Permlt Roquirements Apply

o
I. A permit application should be submitted so as to
arrlve ot the Zone 7 offlce flve deys prior to
proposed starting dete.
2. Submit to Zone 7 within 60 days after completion
of permlited work the original Deperiment of
Water Rascurces Weter Well Drillers Report or
equivalent for wel! projects, or drilling logs
and locatlion sketch for geotechnlcal projects.
3, pPermlt s vold If proJact not begun within 90
days of approval date.

WATER WELLS, INCLUDLNG PIEZOMETERS
1. Mlinloum surface seal thickness is two Inches of

cement grout placed by tremle.
2. Minlmun seal depth Is 50 feet for amunicipel and

Industria} wells or 20 feet for domestlc end
Irrigation wells unless -a lesser depth Is
speclally epproved.  HMinimum seal depth for

monitoring wells s the maximum depth practicsble
or 20 feet. i
C. GEOTECHNICAL, Backflll bore hole with compacted cut-
+ings or heavy bentonite and upper tuo feet with com-
pected matertal. In aress of known or suspected
contamination, tremled cement grout shell be used In
place of compacted cuttings.
D. CATHODIC. Fi11 hole above anode zone with concrete
pleced by tremle.

E. WELL DESTRUCTION. See atteched,

Approved bate_6 Nov 91

Wyman Hong

51901
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ES ENGINEERING - SCIENCE

CLIENT: GREYHOUNRD LINES, INC, TEST HOLE NUMBER: ES-1
2103 SAN PABLO AVENUE,
LOCATION: OAKLAND, CALIFORNIA DRILLER: UA SCIENCE ENGINEERS
COMPLETION DATE: 11 November 1691 DRILLING METHOD: . BOLLOW-STEM AUGER
GEOLOGIST: ______ H.PIETROPAOLI HOLE DIAMETER: 10.5-INCHES
WELL CONSTRUCTION PID LITHOLOGY DESCRIPTION
OURB BOX 7 0 GONGRETE with rebar
LOCKING CAP / % % BLUE GREEN SILTY CLAY TO CLAYEY SILT
/ % 2.0 ppm o / (CL-ML), moist, plastic.
GROUT: / / 6.8 ppm ‘t.u‘f /
95% CEMENT / < /
§% BENTONITE 5 2]
10.0 ppm % MOTTLED LIGHT YELLOW BROWN AND BLUE
(1-8 feet) / " 2.2 ppm " GREEN SILTY CLAY (CL), very plastic,
/% / g carbonaceous, spherical, friable, black inclusions
NTONITE SEAL ; - 6.2 & % {18y —
:’:E_g feet) % - pem 2 / YELLOW BROWN SILTY SANDY CLAY (CL)
. 10 | with blue green streaks, angulsr gravel {<1/4"),
135 ppm damp, very plastic.
28 ppm '-z'-'
4" ID BLANK E /
PVC CASING © Z 2, : i ,
(0.6-10 feet) 1208 ppm % BI;LLE GREEN EU:Y (gix.} w:thfiron st:am;d br::ht
1% red brown streaks of medium to fine grained sand;
moderately well sorted angular sand composed of
quarte, mica, petroleum odor.
x
1485 ppm 8 BLUE GREEN FINE TO MEDIUM SAND (SM),
4" 1ID SLOTTED g : . |: | moderately sorted, quariz, mica, nonplastic, wet.
PVC CASING e0ppm ¥ . fi |1 |: | Collected sample ES-1 between 15-18 feet
SLOT SIZE = 0.010" ~ 20 .
(10-30 feet)
I
-
[N
w
=]
25 -
#3 MONTEREY SAND!
FILTER PACK YELLOW BROWN CLAYEY FINE SAND (8Cj,
(9-81 feet) moderately well sorted, loose, wet.
30 -
PVC CAP BOTTOM OF BOREHOLE
‘T.D. 81.5 Feet
85
EXPLANATION
Y  Water Level during drilling PID Photoionigation Detector Reading

M Location of ssmple

—— Contsct {approximste)




ES ENGINEERING - SCIENCE

CLIENT: GREYHOUND LINES, INC.
2103 SAN PABLO AVENUE,
LOCATION: OAKLAND, CALIFORNIA

COMPLETION DATE: 12 November 1951

4" ID SLOTTED
PVC CASING
SLOT SIZE = 0.010"
(10-80 feet)

#3 MONTEREY SAND
FILTER PACK
(9-80.5 feet)

PVC CAP

EXPLANATION
Y  Water Level during drilling

———  Contact {approximate)

_ES-2

DRILLER: .. AQUA SCIENCE ENGINEERS

TEST HOLE NUMBER:

DPRILLING METHOD: _HOLLOW-STEM AUGER

30 -

GEOLOGIST: H. PIETROPAOLI HOLE DIAMETER: 10.5-INCHES
WELL CONSTRUCTION PID LITHOLOGY DESCRIPTION
0
CURB BOX [ CONCRETE with rebar
LOCKING CAP % 7 :
/ / 0 ppm - LIGHT YELLOW BROWN SILTY CLAY (CL),
/ / [ backfill material, plastic, moderately stiff, damp.
GROUT: / / W
95% CEMENT / / - %
5% BENTONITE / / 0 ppm 5 % LIGHT GREEN YELLOW FINE SANDY SILTY
(1-8 faet) / / w / CLAY {CL) with black, spherical, friable inclusions,
4 / Q very uniform (possibly backfill material), plastic,
7 A ‘; / damp, moderately stiff.
BENTONITE SEAL m x
(8-9 feet) 2 v
10 4
4" 1D BLANK
PVC CASING g //
G.6-10 feet 2
( et) 10.6 ppm ° /4
85.2 ppm © REDDISH BROWN AND BLUE GREEN CLAYEY
/ FINE SAND (SC), petroleum odor, slightly plastic,
15 ] / damp, moderately stiff.
2433 ppm %
S / BLUE GREEN CLAYEY SILTY FINE SAND (SC},
d damp, loose, wet, petroleum odor.
) / Collected sample ES-2 between 16-18 feet.
b 4 2 7y Clay fraction increases slightly at 19 feet.

SILTY FINE SAND (SM), wet, loose, quarts, mica
angular fragments with high sphericity.

BOTTOM OF BOREHOLE
T.D. 31.0 Feet

36

PID Photoionication Detector Reading
M Location of sample




CLIENT: GREYHQUND LINES, INC.
2108 SAN PABLO AVENUE,
LOCATION: OAKLAND, CALIFORNIA

COMPLETION DATE: 12 November 1951

GEOLOGIST:

H. PIETROPAOQLI

WELL CONSTRUCTION

CURB BOX
LOCKING CAP

GROUT:

96% CEMENT
5% BENTONITE
(1-13 feet)

4" ID BLANK
PVC CASING
(0.6-15 feot)

LMMMMUIMIIINY

BENTONITE SEAL

{(13-14 feet)

4" ID SLOTTED
PVC CASING
SLOT SIZE = 0.010"
{15-35 feet)

#3 MONTEREY SAND
FILTER PACK
{14-85.6 feet}

PVC CAP

EXPLANATION
Y Water Leve! during drilling

——  Contact (approximate)

PID

0 ppm

0 ppm

0 ppm

32.2 ppmn

48.2 ppm

18.5 ppm

|

W

o
1

LITHOLOGY

ES ENGINEERING - SCIENCE

TEST HOLE NUMBER:

ES-3

DRILLER: . _AQUA SCIENCE ENGINEERS

DRILLING METHOD: _BOLLOW-STEM AUGER

HOLE DIAMETER:

10.5-INCHES

DESCRIPTION

=

CONCRETE with rebar, underlying road gravel.

DARK BROWN CLAYEY SILT (ML), damp,

i

\llightly plastic, moderately stiff.

MOTTLED REDDISH YELLOW BROWN CLAYEY
SILT (ML), dsmp, brownish red streaks, slightly
plastic, soft.

SURFACE o (FEET)

_

BLUE GREEN SILTY CLAY (CL), light brown silty
patches, plastic, damp, stiff

[ ad
[
I

/% friable biack carbonaceous inclusions {2-8%).
% MOTTLED BLUE GREEN AND YELLOW
// BROWN FINE SANDY CLAY (CL), plastic, damp,
% stiff.

GROUND

-
o
)

MOTTLED BLUE GREEN AND YELLOW
CLAYEY SAND (§C}, damp, slightly plastic, loose,
mica, angular quarts grains with high sphericity.

BELOU

-

% DEPTH

BLUE GREEN CLAYEY SILTY SAND (SM) fine to
medium grained, quartz and rica, wet, loose,
petroleum odor.

Collected sample ES-3 hetween 18-10 feet.

LIGHT YELLOW BROWN CLAYEY FINE SAND
{SC), wat, slightly plastic, loose.

35 -

- —

BLUE GRAY SILTY CLAY (CL), wet, plastic, soft.

BLUE GRAY SILTY CLAY (CL}, wet, plastic, soff.

BOTTOM OF BOREHOLE
T.D. 36.0 Feet

PID Photoionization Detector Rending
B  Location of sample
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CLIENT: GREYHOUND LINES, INC.
2108 SAN PABLG AVENUE,
LOCATION: OAKLAND, CALIFORNIA

COMPLETION DATE: 13 November 1891

GEQLOGIST: H. PIETROPAOLI

WELL CONSTRUCTION

CURB BOX
LOCKING CAP

GROUT:

§5% CEMENT
5% BENTONITE
(1-8 feet)

BENTONITE SEAL
(8-9 feet)

4" 1D BLANK
PVC CASING
(0.6-10 feet)

4" ID SLOTTED
PVC CASING
SLOT SIZE = 0.010"
(10-80 feet)

#3 MONTEREY SAND|

FILTER PACK
{9-30.5 feet)

PYC CAP

EXPLANATION

DN\

LMIMbIbIY

Y Water Leve!l during drilling

——  Contact (approximate}

PID

0 ppm

38.0 ppm

27.5 ppm

41.2 ppm

156 ppm

65 ppm

g

ES ENGINEERING - SCIENCE

TEST HOLE NUMBER:

DRILLER:

ES-4

AQUA SCIENCE ENGINEERS

DRILLING METHOD: _HOLLOW-STEM AUGER

HOLE DIAMETER:

LITHOLOGY

10.5-INCHES

DESCRIPTION

<

o (FEET)

1

S SURFACE
]

S  BROUND

BELOM

2

[=

1

DEPTH

CONCRETE with rebar, underlying rosad gravel.

DARK GRAY BROWN CLAY (CL), demp, stiff,
plastic.

/

LIGHT YELLOW GREEN CLAYEY SILTY FINE
SAND (8C) with red brown streaks, damp, dense.

BLUE GREEN SILTY CLAY (CL), angular gravel
clutl (chert, volcanics), plastic, damp, etiff, slight
petro]eum odor.

MOTTLED BLUE GREEN AND LIGHT YELLOW
BROWN SILTY CLAY (CL), damp, plastic, black
spherical carbonaceous inclusions {<1/8"),

Petroleumn odor

Collected sample ES-4 between 16.0-16.5 feet.

BLUE GREEN SILTY CLAYEY SAND (SM), fine
to medium grained, slightly plastic, angular quarts
and mica grains with high aphericity, damp, loose,
petroleum odor.

LIGHT YELLOWISH BROWN CLAYEY FINE
SAND (SC), moderately well soried, loose, wet.

BLUE GRAY SILTY CLAY (CL)}, wet, plastic,
moderately stiff.

BOTTOM OF BOREHOLE
T.D. 81.0 Feet

35

PID Photoionization Detector Reading
B Location of sample
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LOCKING CAP

05% CEMENT
5% BENTONITE

co

ENGINELRING - SUikivub

CLIENT: GREYHOUND LINES, INC.
2103 SAN PABLO AVENUE,
LOCATION: OAKLAND, CALIFORNIA

COMPLETION DATE: 14 November 1091

GEOLOGIST: H, PIETROPAOCLI

WELL CONSTRUCTION FID

CURB BOX

0 ppm

GROUT:

{1-8 feet)

DM\
RMMOUIMn

BENTONITE SEAL
(8-% feet)

65 ppm

121.4 ppm

4" ID BLANK
PVC CASING
(0.6-10 feet)

$50 ppm

2320 ppm

1885 ppm

4" ID SLOTTED
PVC CASING

SLOT SIZE = 0.010"
{10-30 feet)

#$ MONTEREY SANq
FILTER PACK
(9-81 feet)

PVC CAP

EXPLANATION
¥ Water Level during drilling

—  Contact (approximate)

i

TEST HOLE NUMBER:

ES-5

DRILLER: .___AQUA SCIENCE ENGINEERS
DRILLING METHOD: _BOLLOW-STEM AUGER _

HOLE DIAMETER: 10.5-INCHES
LITHOLOGY DESCRIPTION

o %: CONCRETE with rebar.

o T “we- | Drain Rock Fill

u % MOTTLED DARK BROWN AND YELLOW SILTY
< MEDIUM SANDY CLAY (CL), backfill material,
5 damp.

u /

& %

3 % LIGHT GREEN GRAY SILTY CLAY {CL), grading
“ to a blue green silty to fine sand clay, plastic, damp,
10 / moderately stiff, slight petroleum odor,

2 %

° = [: . [{ | BLUE GREEN CLAYEY FINE TO MEDIUM SAND
(SM), damp, to moist, loose, angular quartz grains

with high sphericity, petroleum odor.

15 Collected sample ES-6§ between 15-17 feat,

pe d

o

2

]

]

20

x

.

[

w

[=]

25 ‘ .

% BLUE GRAY SILTY CLAY (CL), wet, plastic, soft
/ to moderately stiff.
30 -
)
BOTTOM OF BOREHOLE
T.D. 81.5 Feet
35

PID Photoionization Detector Reading

M Location of sample
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WATER WELL DRILLERS REPORTS
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APPENDIX C

WATER LEVEL DATA AND
GROUNDWATER SAMPLING FIELD NOTES



- ay s 9 am

WATER LEVEL DATA

GREYHOUND LINES, INC.
NOVEMBER 1991

PERSONNEL: H. Pietropaoli, A. Peel

DATE: November 14, 1991

. | WATER | WELL | WELL | WATER |
C 1 LEVEL - DEPTH .| CASING N
"WELL | FROM '§{ FROM { DIA | F , ‘1§ FR
D ] TOC | TOC T (oche) TO.C ] (gillons) | OR _ T8,
e ety ] (Beet) 1 L (Feed) 4+ 1 SURFACE MSL) - - (Feet)

e — ———— — ————_—— _— _— ———— — ————
[E5-1 19.22 30.00 3.00 0.22 7.01 21.55 "21.33 2.11 19.44
ES-1 19.68 30,00 3.00 0.18 €.l 22.01 31.83 2.15 19.86
ES-3 20.08 35.00 4.00 0.30 9.70 22.63 37.33 2,75 20.38
ES—4 15.04 30.00 3.00 0.23 712 31,37 21.09 2.05 19.32 |
ES-5 19.08 30.00 2.00 0.45 7.10 31.69 2124 2.16 19.53
BC-1 18.97 29.45 4,00 0.28 6.82 31,83 21.55 2.58 19.25
NO. 65 19.50 29.00 3,00 0.30 6.18 21. 21.59 7.05 19.80
NO. 66 30.10 20.70 4.00 0.44 8.74 32.77 .53 2.3 20.54
NOTES: WL111491

T.0.C. = Top of Casing, All Measurements in Fect Relative to Top of Casing.
USGS DATUM: = City of Oakland, Station 27C, Elevation 15.67 Feet Above MSL.

4" ID CASING = 0.65 Gallons Per Linear Casing Foot.
BC-2 and BC-3 were not monitored due to suspect casing integrity.



GROUNDWATER SAMPLING FIELD NOTES
ENGINEERING-SCIENCE, INCORPORATED
NOVEMBER 1991

Page 1 of 1
PROJECT/LOCATION: GREYHOUND, OAKLAND PERSONNEL: H. PIETROPAOLI, A. PEFL
PROJECT NUMBER:  SY132.31 " DATE: 11/19/91
WELL -} SAMPLEDATE, | - WATERLEVEL* | WATERLEVEL | GALLONS wEL -} PuMP |(TEMP | -sPPC PH | TOTAL | SAMPLE | ANALYSS& ™ | . COMMENTS . .
» TIMEAND | BEFORE WELL |-  AFTER*. | PERCASING | PURGING | ON/OFP | oc | CONDC | 7 | WATER | - COLL | PRESERVATIVE | o
SAMPLER - | 'DIAMETER AND : VOLUME | METHOD*| . .| ammost | . \rurcEp| METHOD | NOATYPEOF
. | perrR®mdy | ey . . { o oo e b S | CONTANERS 1 o
ES4 1471991 19.12 19.38 7.07 G NR 2351 950 743 0 B (@) & ()  |Not recorded.
0945 4" 25.4 900 7.35 7
HP/ACP 30.00 26.0 850 7.33 21
ES-3 1171991 20.14 21.04 9.01 G NR 28.8 600 7.19{ @ B (a) & (b) Petrolenm odor
1045 4" 18.3 600 7.5 20 oil sheen, turbid
HP/ACP 35.00 175f 650 740} 2 purged dry sfter
18.2 650 7441 M 25 gallons.
ES-2 1171991 19.74 26.00 6.67 G NR 18.1 550 7151 o B (a) & (b) Semi-turbid,
1125 4" 19.2 400 7481 135 sheen,
HP/ACP 30.00 199 365 1.57 20 petroleum odor.
ES-i i1/19m1 19.39 19.96 6.90 G NR 19.4 700 709 0 B (@) & (b) Petroleum odor,
1200 T4 206 700 |723] 14 sheen.
HP/ACP 30.00 21.4 700 720 21
{ES-5 1111991 20,02 19.30 6.49 G NR 183F 425 788 O B (a) & (b) Approximately 1*
1235 4 19.3 400 7.80 13 of free—product
HP/ACP 30,00 18.6 450 771 20 in badler,
odor, sheen.
NOTES:
e Water level from top of casing in feet (a) BTEX, EPA 8020 with HCI preservative (3-40mL VOA'’s)
»” WW - Well Wizard; G — Grandfos Pump; B - Bailer (&) TPH Diesel, [DHS/LUFT EPA Modified Method 8015] (2-1-Liter amber bottles)

NA Not Applicable
NR Not Recorded

EN111991
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CHAIN-OF-CUSTODY RECORDS
AND ANALYTICAL LABORATORY RESULTS




CHAIN-OF-CUSTODY RECORDS



-------------------
: ENGINEERING SCIENCE; INC,. '

LAB: o * CHAIN OF CUSTODY RECORD: @ = ‘... PAGE___ OF
CLlENT T PHOJECT MANAGER: ° PROJ NO.: N /ANALYSES AEQUIRED / J'
ENGINEERING-—SCIENCE ’ 2 T
“INC. BERKELEY 3. Bakew SY132 i : 1 o/ &
PROJEGT NAME / LOCATION: Z &/8 o
. - L =
é{‘ﬂz)lod/‘t/ dAfé/An/ &/ [ § ‘~.V0 g ‘{5’-’ ng
SZTE’Y?(S) (SIGNATURE) w ¥ ¥ & § N
! . & .
= — n - : o 4 qq?“'_ . &/ R REMARKS
SAMPLE! DaTE | TIME ‘“{\?‘\ © SAMPLE LOCATION = : QL
) ’
g€s-/ \ffuineg Bl | 76-18 " 645 / |- <
T (¥ .
4
Vengor $*C—
RELI QUISHED Y(SIGNATURE} ' DATE/TIME RECEWED BY‘:(SIGNATUHE) RELINQUISHED BY:!S[GNATUHE) DATE/TIME RECEIVED BY: {SIGNATURE)
/S. - ! .
HIn 7/ @ m
nEuNomshéu a'ms:eﬂmuam DATE/TIME |RECEIVED FOR LABORATORY BY " DATE/TIME - .| REMARKS
. ) (SIGNATUHE | : .

L e Ao s rm A LR R B R T S L SRR VAP TRTL Y A T PRt e e e




LAﬁ: L

ENGINEERING ~ SCIENCE, INC..

OF

; _ ..~ " CHAIN OF CUSTODY,. HE.CORD__ PAGE
CUENT: PROJECT MANAGER: . | PROJ. NO.: | - / ANALYSES REQUIRED / @
ENGINEERING- SCIENCE “~ 8 k SY 132 @ J
" INC. BERKELEY . Drice Y13 & 5/ &
= 9 /0
PROJECT NAME 1 LOCATION; / ‘/ O}/ P § éo &/ 9
G’bbﬁ}!odﬂ d/V e ! 3 . éﬁ' Qf? QC})
SA lfu?u& (SIGN TUHE) i ,‘v % & § K
é AL & .
) y o] _Q% I\ &/ R REMARKS
SAMPLE DATE | TIME & SAMPLE LOCATION =/~ )
C5-Anfiefi| Al [ Sl | 1615 Lak bys Vi~
€53 Voo (365 (S |1 5= Fect €35 v v
%
RELINQUISHED BY:{SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) RELINQUISHED BY: (SIGNATURE} DATE/TIME RECEIVED BY: (SIGNATURE)
Z ﬁ nfefar |1 Lol Y .t
nsﬂmoulsheo zmtsu NATURE) DATE/TIME ggﬁﬁg FOR LABORKFORY BY: DATE/TIME REMARKS

"STRIBUTION: ORIGINAL ACCOMPANIES SHIPMENT; COPY TO COORDINATOR FIELD FILES




ENGINEERING — SCIENCE, INC.

\B: . CHAIN OF CUSTODY RECORD ' A PAGE OF
SLIENT: PAOJECT MANAGER: PROJ. NO.: / ANALYSES REQUIRED /
NGINEERING-SCIENCE, — v .
ING. BERKELEY | <~ pate. SYi32. |G ?’ &
SROJECT NAME / LOCATION: < §‘°
z s ,
SAMPLERIS) ISIGNATdREl y 5 N g
. Yredrop | Al R REMARKS
SAMPLE ’ g ol R
Aip | DATE | TIvE ‘“:8‘ SAMPLE LOCATION K Y
. p =
es. o |nfishlodzs /6’ 445 [ |~
. [
£
— r-4
: _7emp= 4 C ,
t
AELY f{SHED B SIGMATUREL OATE/TIME NECEIVED B8Y: ISIGHATURE} NELINOUISHED BY: ISIGNATURE) DATEITIME RECEIVED BY: ISIGNATURE]
pmlrowmg i 21| oo |
neunuuusnéb BY ISIGNAVURES DATEITIME NECEIVED FOR LABONATORY OY: DATE/TIME REMARKS
-1 {SIGNATURE) ) ///
W"‘ /3/91 /727
it timnts ANGINAL ACCOMPAMIES SIIIPMENT(COPY 70 COORDINATOR FIELD FILES



ENGINEERING — SCIENCE, INC.

\B: CHAIN OF CUSTODY RECORD ' pace ( o /

SLIENT: ]PROJECT MANAGER: PR?!. no: | / ANALYSES REQUIRED /

NGINEERING- SCIENCE 2 e -

ING, BERKELEY  j 9~ Bokce | SUI3Z |G T &
>SROJEGT NAME / LOCATION &1‘/ '3 S 9
Groghosrd, O, G1F_ \&\ (P £
SAMPI!.-?NS?S!G TURE) w N K3
Q 4 & Q‘ .
.| e VAT R REMARKS
SAMPLE | b a1 | TIME < SAMPLE LOCATION z | APRS
10 b Y
- - ' .
76- |hafas 010 15 (S-11" bas i {1~
d
)
)
MATURE} DATEITIME NECEIVED BY: ISIGHATURE) NELINQUISHED BY: (SIGNATURES DATEITIME ARCEIVED BY: ISIGNATUNE)
I /14/71\1725 | )
AV ISIGNATURE) 4 DATEITIME &e'gﬁlxggnron LAuoE;i!:LgL DATE/TIME . AEMARKS
T I f
NAZ/7225 /—-—-\__
- TION: OMIGINAL ACCOMPAMIES STIPMENT; COPY TO COORDINATOR FIELO FILES






ES-ENGIREERING SCIENCE, IKNC.

COMPOUND |

8020 analysis |
|

Benzene ]

|

Toluene |

. — e . . — — ——— ———— — ] s————— . S Y oo i G Y. o s, . et i

W o o o oo e A R A e A R S WS W G Y M S s e S e e N AN R G e e AR NN S S R M e e M Gl D W SR S e SR A S WD S e e A e s ma .- - *

QUALITY CONTROL RESULTS SUMMARY
VOLATILE ORGANXICS ANALYSIS

EPA METHOD 8020 / BTEX

Work Order No.: 3441
| QC sample No.: 885VG3911126
Matrix: SOIL 5
Units: ug/Kg

----ﬂ‘-'----I----..-.-----------..'----.-.------.----------.-------------*

|
BS | BS

ug/Kg|PR

SA BR
ug/Kglug/Kyg

| l
20 ND [12.5 | 63

|
11.9 | 60
| |

20 ND

BS = Spike Blank RD = Not Detected
BSD = Spike Blank Duplicate
BR = Blank Result
SA = Spike added
]
RPD = 100 x (BS-BSD)/((BS+BSD)/2)
PR = 100 x ((BS or BSD) ~BR)/SA
ANALYST: L,ﬁL‘ QA: E;bty>

Date analyzed:11-26-91

Dilution factor: 1

| |
BSD |BSD |RPD
uy/Kg PR |

-----ﬂ-.--.-------...I--.-----'....---.-..-----------.-------------------*

600 Bancroft Way
Berkeley. CA 94710

QC LIMITS i

|RED | PR

|
\ | 28 |39-150
I | | |
| | 7| 31 |46-148
N I

..-.-.-..----------.--.----------------------------------.---------------*




ENGINEERING - SCIENCE, INC.
A 5= CHAIN OF CUSTODY RECORD ' pace_|_ orl
CLIENT: PROJECT MANAGER: PAGQJ. NO.:
ENGINEERING-SCIENCE| ~~ & , [, ol - / ANALYSES REQUIRED /
ING. BERKELEY 3 ~ PAKe f N §
PROJECT NAME / LOCATION: < J
. - O

é‘f‘-ﬁ/é / 0%%40/ § % ‘?} Q§
SAMPLER( S I?IGN TU.B.E’ ‘s w & Ay

'Z/ . *" g W 3 ¥ q;r / § REMARKS
SAMPL N z

5| OATE e RS SAMPLE LOCATION A &
g5-4 |nfla o765 (ke > | v
ss-4 | [ s [ 3 % d
£5-3 OV S z | <
<53 oy § -5 e/ v’
£§5-2 A% 21|V
ce-2 |\ lues \ 3 v v
es~71 \ lizeol | 2 lv .
es-(] | lizoo 3 v’ v .
ZS"r J/ (2 gs Z |V ééw;_:.;} {vcﬂﬁf‘uﬁ'v/ﬂf‘ ”A
£5-5 4 1!2350\_1;(’:\( 3 v’ . ‘ v ’\ T Vs

I
T S &

AELINQUISHED aY: 1SIGHATURE) OATE/TIME NECEIVED BY: {SIGHATURE RELINOQUISHED BY: SIGHATURE DATE/TIME S.!ECEIVED AY: ISIGNATURES
9L ffprt b0 et %L |

EVHaUISTTED BY,ISIGNATUNE) . T DATEITIME ecet rgﬁrdm. ATORY OY: Msmme REMARKS

*1. . ‘ . % l{ssa ,

vesimat, ACHEINE AL ACPAAMPAMIES SIHPMENT: (‘OPY T COOHDINATOH FIELD FILES



SOIL ANALYTICAL RESULTS



ES-ENGINEERING SCIENCE, INC. : 600 Bancroft Way
Berkeley,CA 94710
GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.: 3441 % Moisture:NA
Client ID:ES-1 Matrix:SOIL
Lahoratory ID:3441-01 h Level :MEDIUM
Unit:ug/Kg
Dilution Factor: 10 Date Analyzed:11-25-91

Date Confirmed:NA

T Yy P T Y I Y YT EY R PP R Y Y R PN YRR FALE L PR Y FYZYYY RS ELE L EE L EEYS:ETEEEYYEFTY

Compound Result Reporting
Limit

Benzene ND 1000
Ethyl Benzene 3,400 2000
Toluene 3,000 2000
Xylenes (total) 22,000 4000

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: ) R_ GROUP LEADER. %:



ES-ENGINEERING SCIENCE, INC. ' 600 Bancroft Way
Berkeley,CA 94710

G¢C ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Ordexr NO.: 3441 %t Moisture:NA
Client ID:BLARK Matrix:SOIL
Laboratory ID:MSVG3911125A - Level :MEDIUM
Unitsug/Kyg
Dilution Factor: 1 Date Analyzed:11-25-91

Date Confirmed:NAa

Compound Regult Reporting
Limit

Benzene ND 1090
Ethyl Benzene ND 200
Toluene ®D 290
Xylenes (total) ND 400

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: Lde\ GROUP LEADER: Effﬁ::



" W NN N e

ES-ENGINEERING SCIENCE, INC. i Lk 620 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
Modified EPA 8@15

- v e P e BB D WS Ve b e S M P W vl B WY MR W B W R e e S S el S W W G S S S WD S e S s s e S e e S AR S S g S e e A e am en e e e e

Work Order NO.:3441 % Moisture:NA
Laboratory ID:3441-01 Matrix:SOIL
Client ID:ES-1 Level:NA
- Units:myg/Kyg
DIESEL:
Date Extracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/02/91

Conpound Result Reporting
Limit

DIESEL KD 2.5

ND-Xot Detected
RA-Not Applicable

ANALYST: GROUP LEADER: Cﬁg'
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BS-ENGINEERING SCIENCE, INC.

GC ANALYTICAL REPORT
Analytical Method
Modified EPA 8015

S W e W e em oy D s M Em e B AL e e -

Work Order NO.:3441
Laboratory ID:MSDES911119
Client XD: (BLANK)

DIESEL:
Date Extracted:11/19/91
Dilution Factor: 1.0

Pate Analyzed:12/02/91

600 Bancroft Way
Berkeley,CA 54710

" T W G AR WY R G A S S US  RE Tw E S Yh D SR T G AR SR Gk e S R S g e am

% Moisture:NA
Matrix:SOIL
Level:RA
Units:rg/Kyg

Compound

DIESEL

RD-Not Detected
NA-Rot Applicable

ANALYST:

Result Reporting
Limit

ND 2.5

GROUP LEADER: %/F



. ES-ENGINEERING SCIENCE, INC. : 602 Bancroft Way
Berkeley. CA 94710

QUALITY CONTROL RESULTS SUMMARY
EPA 8015

Work Order No.: 3441, 3446, 3450, 3460, 3471 Date Extracted : 11/19/91
QC Sample No. : SSDES91111SA&B - Date Analyzed : 12/02/91

Matrix 1 SOIL{LOW) Inst., Ser. # : EGC2-911202
Dilution Factor: 1

QC Batch Number:S91QCBOI12DES

| | I | I | | |QC LIMITS
COMPOQUND | SA SR | BS |BS | BSD |BSD |RPD |
| mg/Kg |mg/Kg | mg/Kg |[PR | mg/Kg {PR | |RPD | PR
-----------------------------.--------‘.“.-.--..--------.--'_--_-'.----------
| | I I |
DIESEL 250 ND 1%6 196 78 @ | 25 |75-125

78 |
I
|
!
|
\
I
!
!
{
I
I
I
I
I

T S S - S A S A— —— — —— —r S — .Y

L, S S — o —— . W — A S W S— —— — — a——
A —— — — — —_ a— T——, a—— S " A — —— E—

— —— — i s S vl S oo
— i i S et TS, et S
— A, —— A oot S—

—

BS = Spike sample NC = Not calculated
BSD = Spike sample duplicate NA = Kot Applicable
SR = Sample result D = Diluted Out

SA = Spike added hd = Out of limits

RPD = 100 x (BS-BSD)/((BS+BSD)/2)

PR = 100 x ((BS or BSD) - SR)/SA

ANALYST: QC: W



ES-ENGINEERING SCIENCE, /IRC. i 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAYL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Oxrder NO.: 3450 % Moisture:NA
Client ID:ES-4 Matrix:SOIL
Laboratory ID:345¢-01 - Level:LOW
Unit:iug/Kyg
Dilution Factor: 1 Date Analyzed:11-27-91

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 1.0
Ethyl Benzene ND 2.0
Toluene ND 2.0
Xylenes (total) RD 4.0

¥D-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: | @ GROUP LEADER. %



ES-ERGIREERING SCIENCE, INC. . 600 Bancroft Way
Berkeley,CA 94710
GC ANALYTICAL REPORT )
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.: 3450 t Moisture:NA
Client ID:BLANK Matrix:SOIL
Laboratory ID:MSVG5911127 - Level:LOW
Unit:ug/Kg
Dilution Factor: 1 Date Analyzed:11-27-91

Date Confirmed:NA

LSRN R WU N N NE NN G U B B U NN e N W A N P EE W A O N A SR K NE ER R SR AN AR PR SR AN U6 R N SR G AR SN ER N A O SN S N RS SR SR N IR R s

Compound Resgult Reporting
Limit

Benzene ND 1.0
Ethyl Benzene ND 2.0
Toluene KD 2.0
Xylenes (total) KD 4.0

KD-Not Detected
KA-Not Applicable
D-Dilution Factor

ANALYST: [ & \ GROUP LEADER;: E\é
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{ ES-ENGIREERING SCIENCE, INC. 600 Bancroft Way i
| Berkeley. CA %4710 |

!

QUALITY CONTROL RESULTS SUMMARY
VOLATILE ORGANICS ANRALYSIS
EPA METHOD 820 / BTEX

|

I

|

|

| Work Order No.: 3450

|

| QC sample No.: SSVG5911127 “Date analyzed:11-27-91

|

| Matrix: SOIL Dilution factor: 1

|

| Units: ug/Kg

!

!

|
.------I---.--.------------.----.--'----.---'---------------‘--‘--.-.-----
] COMPOUND ] ] | | | | | |QC LIMITS

{ | s | BR | BS | BS | BSD [BSD (RED |

| 8020 analysis lug/Kgjug/Kg |ug/Kg|PR |ug/Kg|PR | {RPD | PR
*---------------U--------'--".---.-----------------.---I--.-‘.‘---.------
| | | | ]

| Benzene | 20| ®D |21.0 [105 [16.5 | 83 [ 24 | 28 |39-150
| | | |

| Toluene | 20 | RD [18.7 | 94 (18.5 | 93 | 1 | 31 |46~-148
|

w

— — — . —— —— . ——— — Y e a— —— e Y ——— vt Y S p— S . S——— . S— — . S————

BS = Spike Blank ND = Not Detected

BSD = Spike Blank Duplicate

BR = Blank Result |
8A = Spike added I

RPD = 100 x (BS-BSD)/((BS+BSD)/2)

PR = 10@ x ((BS or BSD) -BR)/SA |
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ES-ENGINEERIRG SCIENCE, IRC. ‘ 620 Bancroft Way
Berkeley, CA 9471@

GC ARALYTICAL REPORT
Analytical Method
Modified EPA 8015

- D N WP S MR R EF Y A S G SR R S S S R g e e ww v kb M W S L M N W A N ER G W v Se D A e v dee de AL D T G S A e e AL DT N W SR S A e e oo

Work Order NO.:3450 % Moisture:NA
Laboratory ID:3450-01 Matrix:SOIL
¢lient ID:ES~-4 Level:RKA
- Units:mg/Kg
DIESEL:
Date Extracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/03/91

Compound Result Reporting
Limit

DIESEL ND 2.5

RD-Not Detected
NA-Not Applicable

ANALYST. GROUP LEADER: 92
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ES-ENGINEERING SCIENCE, INC.

GC ANALYTICAL REFPORT
Analytical Method
Modified EPA 8015

e v e W S M e e SR MDA SR M VM S G Ee S e S SR G e A Em

Work Order NO,:3450
Laboratory ID:MSDES911119
Client ID: (BLANK)

DIESEL:
Date Extracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/062/91

600 Bancroft Way
Berkeley,CA 9471@

e L A e S e e Wk em e S AR WY TR D TS e A PO e ew wm m

% Moisture:NA
Matrix:SOIL
Level:NA
Units:mg/Kg

Compound

Reporting
Limit

DIESEL

RD-Not Detected
NA-Not Applicable

ANALYST:

2.5

GROUP LEADER: % :'é -



ES-ENGINEERING SCIENCE, INC, 60¢ Bancroft Way
Berkeley. CA 94710
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QUALITY CONTROL RESULTS SUMMARY
EPA 8015

Work Order No.: 3441, 3446, 3450, 3460, 3471 Date Extracted : 11/19/91

QC Sample Ho. : SSDES911119ALB - Date Analyzed : 12/02/51

Matrix + SOIL{LOW) Inst. Ser. # : EBGC2-911202
Dilution Factor: 1

QC Batch Numher:S91QCB@12DES

| | [ | | | |Q¢ LIMITS
COMPOUND | sA | SR | BS {BsS { BSD |[BSD {RPD |
| mg/Kg |mg/Kg | mg/Kg |PR | mg/Kg (PR | |RPD | PR
(L I s E R R RS R E R R R0 EF R T I R E RS E Y ER YRR T T I RS R T 33 F R R ARy RO
{ { [ | | { [ |
DIESEL | 250 | RD | 196 | 78 | 196 | 78 | @ | |75-128
| | | | | { | | |
] | | | ] | | | |
l | | | | | 1 | |
| | 1 | | | | | |
} ] | } i | ] | |
| | i | | | ! | |
| | | | | | | | |
| | | | ! | | | |
| | | | | | | | |
| | 1 | | | | I
A | | | i | | |
i | | | | | i |
| | [ | | | I |
I | I | | | | |
i { i | | i ]
----------h-------‘---------------.--‘------‘-“-------ﬂ---.----.------------Hﬂ
BS = Spike sample RC = Not calculated
BSD = Spike sample duplicate NA = Not Applicable:
SR = Sample result D = Diluted Out
SA = Spike added * = OQut of limits

RPD = 100 x (BS-BSD)/{(BS+BSD)/2)

PR = 100 x ((BS or BSD) - SR)/SA

ANALYST: QC: W



M e a W U G B gy .

BN N W S Ba B W

"y

ES~-ENGINEERING SCIENCE, INC. . 600 Bancroft Way
Berkeley, CA 94710
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GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.: 3446 % Moisture:NA
Client ID:ES-2 Matrix:SOIL
Laboratory ID:3446-01 - Level :MEDIUM
Unit:ug/Kg
Dilution Factor: 20 Date Analyzed:11-26-91

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene RD 2000.9
Ethyl Benzene 28,000 4000.0
Toluene 27,000 4020.0
¥Xylenes (total) 150,000 8000.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: ([ f— GROUP LEADER: W



ES-ENGINEERING SCIENCE, INC. 609 Bancroft Way
. Berkeley,CA 54710
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GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic¢ Compounds By 8020

Work Order RO.: 3446 % Moisture:NA
Client ID:E§-3 Matrix:S0IL
Laboratory ID: 3446-02 Level:LOW
il Unit:ug/Kyg
Dilution Factor: 1 Date Analyzed:11-26-91

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 1.0
Ethyl Benzene ND 2.0
Toluene KD 2.0
Xylenes (total) ND 4.0

ND~Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: [ @4 GROUP LEADER;: T
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710
GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.: 3446 % Moisture:NA
Client ID:BLANK Matrix:SOIL
Laboratory ID:MSVG59111262 Level :LOW

Unit:ug/Kg

Dilution Factor: 1 Date Analyzed:11-26-91
Date Confirmed:KA

Compound Result Reporting
Limit

AL R W P Wn "> =

"y .

Benzene ND 1.2
Ethyl Benzene ND 2.0
Toluene ND 2.0
Xyvlenes (total) ND 4.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: L+ GROUP LEADER: %ﬁ'
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
' Berkeley,CA 94710
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GC ANALYTICAL REPORT
Analytical Method
BTEBEX Aromatic Compounds By 8020

Work Order NO.: 3446 % Moisture:NA
Client ID:BLANK Matrix:SOIL
Laboratory ID:MSVG5911126A Level:MEDIUM
v Unit:ug/Kg
Dilution Factorx: 1 Date Analyzed:11-26-51

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 100.0

Ethyl Benzene HD 200.0

Toluene ND 209.0

Xylenes (total} ND 400.0
-

ND-~Not Detected
RA-Kot Applicable
D-Dilution Factor

ANALYST: L & GROUP LEADER: <ESEZ'
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way |
Berkeley. CA 94710 |

]

- . e o n o S v b e ek W S e e En e D e e A o S B R D NE R e A s A AP b S N SR W NS R SN W M R A e S Gk SR En e ER R e e A *
QUALITY CONTROL RESULTS SUMMARY i

VOLATILE ORGANICS ANALYSIS i
EPA METHOD 8@2¢ / BTEX

Work Order No.: 3446
QC sample No.: 8SVG5911127 ” Date analyzed:11-27-91 i
Matrix: SOIL Dilution factor: 1

Units: ug/Kg |

--------—-----------------------.------------.‘-----ﬂ--.'-.--------------*

|

|

|

®

|

|

{

|

|

}

|

|

|

|

{

I

!

|

*

| COMPOUND { l ] | ] | | 1QC LIMITS |
| {saA | BR| Bs | BS | BSD {BSD |RED |

| 8020 analysis ug/Kglug/Kg Jug/Kg|PR |ug/Kgi{PR | |RPD | PR
‘-------ﬂ-ﬂ---.-.--------.----ﬂ-‘------.------------.--'-.--.‘------------'
| | | | | | | i { {

| Benzene | 20 | ND {21.0 105 (16.5 | 83 | 24 | 28 |35-150
| | | | {

| Toluene I 20 | RD {18.7 | 94 |18.5 | 93 | 1 | 31 |46~-148
| | { i | | ! I | |

-

i

|

I

{

|

|
|

|

|

{

!

|

|
}
|
|

|

---------—------------------ﬂ..--’--------------.------'---"-‘-------‘--'

BS = Spike Blank HND = Not Detected
BSD = Spike Blank Duplicate

BR = Blank Result

S8A = Spike added

RPD « 100 x (BS-BSD)/{(BS+BSD)/2)

| PR = 100 x ((BS or BSD) -BR)/SA

- . o o o W W Y g o ke S T Ty e e S v fm s A e S SR A e get e ey e e e Y AR R TS R T SR e A e e N AR S e R R e S

ANALYST: Lg_ ' QA: JVWQ)
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ES-ENGIKEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,ChA 94710

GC ANALYTICAL REPORT

Analytical Method

Modified EPA 8015

- e v e e e ot ik B VR PH M A Y G R R R G v a v G e e e D G ek TR A R W RN M R SR W B9 SR g e mm e mw AR A W S A ST o e S - -

Work Order NO.:3446 % Moisture:NA
Laboratory ID:3446-~01 Matrix:S0IL
Client ID:ES-2 Level:NA
- Units:mg/Kg
DIESEL:»
Date Extracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/03/91

Compound Result Reporting
Limit

DIESEL ND 2.5

RD-Not Detected
HA-Not Applicable

ANALYST: GROUP LEADER: 73{2
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BES-ENGINEERING SCIENCE, INC. ' 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
Modified EPA 8015

A S W W N SR e S D e e v e e R ek A G i B S A P L M A G e wm am e e W A e de e S N fen S R e ST TE U SR e AR SR AR RR D N AR SR A e e

Work Order NO.:3446 % Moisture:NA
Laboratory ID:3446-02 Matrix:SOIL
Client ID:ES-3 Level:RA
- Units:mg/Kg
DIESEL:
Date Bxtracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/903/91

Compound Result Reporting
Limit

DIESEL ND 2.5

RD-Not Detected
RA-Not Applicable

ANALYST: GROUP LEADER: i%qF:
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ES~-ENGINEERING SCIENCE, INC. ) 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
¥odified EPA 8015

- i D e U e e e S e S P R NS G Y M SR WS AR S SR T G e W N ook AL P S WG R A G My e R A S W W A sk AR R A e S A DA G e e e

Work Order NO.13446 % Moisture:NA
Laboratory ID:MSDES911119 Matrix:SOIL
Client ID:(BLANK) Level:NA
- Units:mg/Kg
DIESEL:
Date Bxtracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/02/91

O ST Tk O Y S K 0 O O P SR BN N N U AN W N A SN NN N OO B CEE AN N W P N A O N N N S e A WE S S BN N P OER R OE R IR AR E

Compound Result Reporting
Limit

DIESEL RD 2.5

ND-Not Detected
¥A-Not Applicable

ANALYST. GROUP LEADER, <5F'



ES-ENGINEERING SCIENCE, INC. : 600 Bancroft Way
Berkeley. CA 94710
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QUALITY CONTROL RESULTS SUMMARY
EPA 8015

Work Order No.: 3441, 3446, 3450, 346Q, 3471 Date Extracted : 11/19/91

QC Sample No. : SSDES911119A&4B - Date Analvzed : 12/02/91

Matrix 1 SOIL{LOW) Inst. Ser. # : BGC2-911202
Dilution Factor: 1

QC Batch Rumber:S591Q0CBO12DES

v

| | | | | | {QC LIMITS
COMPOUND | SA | SR BS |BS BSD |BSD |RPD |
| mg/Kg {mg/Kg ng/Kg |PR mg/Kg |PR | |RPD | PR
D DR AN B N N AN BN SN S Sy N O A DS By D Pt 25k 3¢ B 3 UEY B0t (BE 0T 2N v AN INE D E RS SN S0 0 SR ER R B A S B B U B S 50 E ENr i Gnl O B NNe A A R Dep 200 B P A0 N BN BN EE UM DM BN EE BB
| l | | | i |
DIESEL } 250 | RD 196 | 78 196 | 78 | @ | 25 |75-125
| | | | | ] |
| | | | { | !
! l ] ! } i | | |
| | | | | | | { |
i | | | t | i | i
; I | I I } ] ] | |
I | | | I I
| | | | | | i | |
l | ! ! I | | | l
' | | | | | T
A | | | | | i | |
| [ | | ! | | | |
| | | | | - | | |
2 | I i | i 1 1 |
[ [ { ! ! { { ! !
----.---I'-----------‘-------‘-------‘ﬂ--------ﬂ.----ﬂ-.----------.-------‘-'--
BS = Spike sample NC = Not calculated
BSD = Spike sample duplicate NA = Not Applicable:
SR = Sample result D = Diluted Out
SA = Spike added * = Out of limits

RPD = 100 x (BS-BSD)/( (BS+BSD)/2}

PR = 100 x ((BS or BSD) - SR}/SA

ARALYST: % QcC: I\Mﬂ}



ES-ENGINEERING SCIENCE, INC. . 600 Bancroft Way
Berkeley,CA 9471@

GC ANALYTICAL REPORT
Analytical Method
BTEX Arowmatic Compounds By 820

Work Order NO.: 3460 % Moisture:NA
Client ID:ES-5 Matrix:SOIL
Laboratory ID:3460-01 - Level:LOW
Unit:ug/Kg
Dilution Factor: 1 Date Analyzed:11-27-91

Date Confirmed:NA

Compound Result Reporting
Limit

-.----------------.------------------.---.---.-----'-.‘-----------------

Benzene ND 1.0
Ethyl Benzene 65 2.0
Toluene 80 2.0
Xylenes (total) 330 4.0

HD-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: LA2— GROUP LEADER: 6%



ES-ENGINEERING SCIENCE, INC. _ 609 Bancroft Way
Berkeley,CA 95471¢

GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.: 3460 % Moisture:NA
Client ID:BLANK Matrix:SOIL
Laboratory ID:MSVG5911127 - Level: LOW
Unit:ug/Kg
Dilution Factor: 1 Date Analyzed:11-27-91'

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene RD 1.0
Ethyl Benzene ND 2.0
Toluene ND 2.0
Xylenes (total) ND 4.0

ND-Not Detected
HNA-Not Applicable
p-pilution Factor

ANALYST: (2 GROUP LEADER: '(3?
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{ ES-ERGINEERING SCIENCE, INC. 60¢ Bancroft Way |
| Berkeley. CA 94710 |
I |
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QUALITY CONTROL RESULTS SUMMARY
VOLATILE ORGANICS ANALYSIS
EPA METHOD 8020 / BTEX
Work Ordexr No.: 3460
QC sample No.: BSSVG5911127 ¥ pate analyzed:11~27-91
Matrix. SOIL Bilution factor: 1

Units: ug/Kg

COMPOUND | | { i i | | {QC LIMITS

| sA | BR | BS | BS | BSD {BSD |RPD |

8020 analysis jug/Kglug/Kg |ug/Kg{PR |jug/Kg|PR | {RPD | PR

--------------------------------na--------------------------------u------
| | [

Benzene | 20§ ND |21.0 |105 {16.5 | 83 | 24 | 28 |3%-150
| | | | | | | | {

Toluene | 20] ND {18.7 | 94 {18.5 | 93 | 1 | 31 |46-148

— e e S ey w3 e s P e —. —— — —— p— A —— T i T —

BS = Spike Blank RD = Not Detected
BSD = Spike Blank Duplicate

BR = Blank Result

SA = Spike added

RPD = 100 x (BS-BSD)/((BS+BSD)/2)

PR = 100 x ((BS or BSD) ~-BR)/SA

— A — . i S S ST sl PR ol S g S o S e S Al ST . W et ) S o A —— — ) _————— ] — — — —— — —— ——— —— — ——_——_. — —




BS-ENGINEERING SCIENCE, INC. . 660 Pancroft Way
Berkeley,CA 94710

GC ANALYTICAL REFPQRT
Analytical Method
Mcdified EPA 8015

e e L L L e T T e N Rl ol R e g i e e bt

Work Order NO.:3460 % Moisture:NA
Laboratory ID:3460-21 Matrix:S0IL
Client ID:BES-5S Level:NA
- Units:mg/Kg
DIESEL:
Date Extracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/03/91

Compound Result Reporting
Limit

DIESEL 160 2.8

RD-Not Detected
NA-Not Applicable

ANALYST: GROUP LEADER: <i§§¥2L



ES-ENGINEERINRG SCIENCE, INC. ' 620 Bancroft Way
Berkeley,CA 9471¢@

GC ANALYTICAL REPORT
Analytical Method
Hodified EPA 8015

A S b P e W T e e o e A e SN SN U G e Em g A Em e A G A I KD G G R o e G S P o kL SR TR AN A S S T A WS W AR mm A SRS O A SRR e e e

Work Order NO.:3460 % Hoisture:NA
Laboratory ID:MSDES911119 Matrix:S50IL
Client ID.:.(BLANK) Level:NA
- Unites:mg/Kg
DIESEL:
Date Bxtracted:11/19/91
Dilution Factor: 1.0

Date Analyzed:12/02/91

Compound Resgult Reporting
Linit

DIESEL ND 2.5

ND-Hot Detected
¥A-Not Applicable

ANALYST: GROUP LEADER: 6/[7“:



ES-ENGINEERING SCIERCE, INC.

QC Sample Ko, : SS5DESS911119A&B
Matrizx : SOIL(LOW)

QC Batch Rumber:S391QCBO1i2DES

| !
COMPOUND | SA | SR

| l

DIESEL } 25¢ | ND
| |
| |
{ {
{ I
] }
| |
| |
| [
{ |
l !
A |
| |
| {
i !
| }

RS = Spike sample

BSD = Spike sample duplicate

SR = Sample result

SA = Spike added

RPD = 100 x (BS-BSD)/((BS+BSD)/2}

PR = 120 x ((BS or BSD) - SR)/SA

ANALYST:

S S— Y . S Y —— — . A U S— Y. Y. J——

BS

| mg/Kg [mg/Kg | wmg/Kg

196

e i p— iy p———— —— it am " p—d— p——

R

BS
PR

78

D
h 8
D

NC

600 Bancroft Way
Berkeley. CA 94710

T - e Sk B Gmk B o G e A e A Tew ek et e R S TS S SR UM S Y S A Y MG e M A e D S D e G R e S e S G SR T S N Gl S T A A e e e e e e

QUALITY CONTROL RESULTS SUMMARY
EPA 8015

f

Work Order No.: 3441, 3446, 345Q¢, 3460, 3471 Date Extracted : 11/19/91

ate Analyzed : 12/02/91%1
net. Ser. # s+ BGC2-911202
ilution Factor: 1

i | [QC LIMITS
BSD |BSD |RPD |
mg/Kg |PR | |RPD | PR
| |
196 | 78 @ | 25 |75-125

. A W S S G —— T i . G a—— — . S S p——t
A . A B — — p——— — — — — —— —. — p—
A TS SaielP SR g — pp— — S T -y S gl —— h—

— . . P i P, . i

By SN AR AD TS ki B5 bui G anl OO BN HE IDG WE OO O N N WL NN 0NN S A N (R g D M) DN EN AR NN 0N NN WR BN NS BN BN B R S JEE NN DR N S BN A U MR BN BU WS B U BN S TR A0 BN R W TR AR U NN N WS AN AR AN A
~

= Not calculated

NA = Not Applicable-

D

®

= Diluted Out
= Out of limits

W
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GROUNDWATER ANALYTICAL RESULTS



ES-ENGINEERING SCIENCE, INC. ) 600 Bancroft Way
Berkeley,CA 94710
GC ANALYTICAL, REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order RO.: 3474 % Moisture:NA
Client ID:ES-4 Matrix:WATER
Laboratory ID:3474-01 * Level:NA
Unit:ug/L
Dilutien Factor: 1 Date Analyzed:11-27-91

Date Confirmed:NA

M W R N TR DR U N T O AN RN EE S R A K S S MK SR S BT S e A A NN W MR A NS N NN D hk 3k S R AR DS BR EE Y MK GE BE 5N S S M N NE EE SR N R SR A Sk bl dm e aw a

Compound Result Reporting
Limit

Benzene ND : 1.0

Ethyl Benzene ND 2.9

Toluene KD 2.0

Xylenes (total) ND 4.0
-

ND-Not Detected
RA-Not Applicable
D-Dilution Factor

ANALYST: [&_ GROUP LEADER: W



ES-ENGINEERING SCIENCE, INC, 600 Bancroft Way
Berkeley,CA 94710
GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order ¥NO.: 3474 . % Moisture:NA
Client ID:ES-3 Matrix:WATER
Laboratory ID:3474-02 il Level:NA
Unit:ug/L
Dilution Factor: S Date Analyzed:12-02-91

Date Confirmed:NA

SO e o i ek N M R N N N TR N R W B W W AT W N NG O P N U NS U MR G ST SR TR SN R U IR R SR SR EE OF 5K UR UK B 06 50N 3N SN BR NR NE B ax AR MG OR am

Compound Result Reporting
Linmit

Benzene 61 5.0
Ethyl Benzene 14 10.9
Toluene 16 10.0
Xylenes (total) 33 20.0

ND-Not Detected
RA-NMot Applicahle

D-Dilution Factor
ANALYST: (A2 GROUP LEADER: / tL\M



ES-ENGINEERING SCIENCE, INC. ’ 60@ Bancroft Way
Berkeley,CA 94710
GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NRO.: 3474 % Moisture:RA
Client ID:ES-2 Matrix:WATER
Laboratory ID:3474-03 ¥ Level:NA
Unit:ug/L
Dilution Factor: 10 Date Analyzed:12-02-91

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene 390 10.0
Ethyl Benzene 78 20.0
Toluene 96 20.0
Xylenes (total) 310 40.0

RD-Not Detected
NA-Not Applicable
p-Dilution Factor

ANALYST: L AR_ GROUP LEADER: %W



ES-ENGINEERING SCIENCE, INC. ) 600 Bancroft Way
Berkeley,CA 94710

G¢ ARALYTICAL REPORT
Analytical Hethod
BTEX Aromatic Compounds By 8020

Work Order NO.: 3474 % Moisture:NA
Client ID:ES~1 Matrix:WATER
Laboratory ID: 3474-04 - Level:NA
Unit:ug/L
Dilution Factor: 5 Date Analyzed:12-03-91

Date Confirmed:NA

Compound Result - Reporting
Limit

Benzene 130 5.9

Ethyl Benzene 10 10.@

Toluene 43 10.0

Xylenes (total) 91 20.0
r

KD-Not Detected
NA-Not Applicable

D-Dilution Factor - 514%%//
ANALYST: GROUP LEADER:,X??

-



ES~-ENGIREERING SCIENCE, INC. 60@ Bancroft Way
Berkeley,CA 54710
GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NRO.: 3474 % Moisture:NA
Client ID:ES-5 - Matrix:WATER
Laboratory ID:3474-05 Level:NA
Unit:ug/L
Dilution Factor: 200 Date Analyzed:12-03-951

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene 2,100 200.0
Ethyl Benzene 840 400.0
Toluene 3,900 400.0
Xylenes {total) 6,000 800.0

ND-Not Detected
RA-Not Applicable

D-Dilution Factor éi/éﬂﬁj//
{f D MEATID T VR e e /



ES-ENGINEERING SCIENCE, INC. ’ 602 Bancroft Way
Berkeley,CA 94710
G¢ ARALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.: 3474 % Moisture:NA
Client ID:BLANK Matrix:WATER
Laboratory ID:MWVG5911127 b Level:RA
Unit:ug/L
Dilution Factor: 1 Date Analyzed:11-27-91

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene . ND 1.9
Ethyl Benzene KD 2.9
Toluene ND 2.0
Xvlenes (total) RD 4.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

aNALYST, GROUP LEADER: / W



ES-ENGINEERING SCIENCE, INC. ' 6@ Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Ordexr NO.: 3474 % Moisture:NA
Client ID:BLANK Matrix:WATER
Laboratory ID:MWVG2911202 - Level:NA
Unit:ug/L
Pilution Factor: 1 Date Analyzed:12-902-91

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 1.0
Ethyl Benzene ND 2.0
Toluene ND 2.0
Xylenes {(total) RD 4.9

RD-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: [ GROUP Lnannn,'/, &)/z/



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.: 3474 % Moisture:NA
Client ID:BLANK Matrix:WATER
Laboratory ID:MWVG2911203 ’ Level:NA
Unit:ug/L
Dilution Factor: 1 Date Analyzed:12-03-91

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 1.0
Ethyl Benzene ND 2.0
Toluene ND 2.9
Xylenes {total) RD 4.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: LA GROUP LEADER:&J/’/J



| BS-ENGINEERING SCIENCE, INC. . 60@ Bancroft Way
| Berkeley. CA 94710

QUALITY CONTROL RESULTS SUMMARY
VOLATILE ORGANICS ANALYSIS
EPA METHOD 8020 / BTEX |

Work Order No.: 3474

QC sample No.: SWVG2911203 Date analyzed:12-03-%51
Matrix: WATER Eilution factor: 1

Units: ug/L

— — A A A ——— — p——

|
I
|
I
|
I
l
I
|
|
|
|
|
l
*----------------------..----------------.----.--‘._---'-.-.-----.------.-‘
| COMPOUND \ | | | l i | |QC LIMITS |
| S, | BR | BS | BS | BSD |BSD |RPD | |
| 8020 analysis jug/L jug/L  |jug/L |PR |ug/L |PR IRPD | PR |
*------------------------------‘--ﬁ‘----------------.'----------‘-------‘-*
i ! I | | | | | I ! |
{ Benzene } 20 } ND }14.6 { 73 {15.0 ; 75 3 } 29 }39-150
| Toluene | 20 | ND |[14.5 | 73 |14.7 | 74 1| 28 |46-148
| | I I I | l | | 1
*--------------------.----------ﬂ--.-.--.----------.------------.---------‘
| |
|
|
|
| |
|
|
|
|
| |
| l
| BS = Spike Blank ND = Not Detected
| BSD = Spike Blank Duplicate
| BR = Blank Result |
] SA = Spike added |
: |
f RPFD = 100 x ({BS-BSD)/((BS+BSD)/2) |
| |
| PR « 100 x ((BS or BSD) -BR)/SA |
|
|
______________________ B s m e ————————— = ——————
ANALYST: L42\ QA: {
| ,4?@?fﬁ
|
|
T o e o o e ot 5 e = e o o e e A P S e e R Sm A - [ ]



ES-ENGINEERING SCIENCE, INC. ' 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT

Analytical Method

Modified EPA 8015

- wm s o e e e e M G A e S ik ek ek e ey R R Y T T WU NR TR T e e e e S M M ML AL D R EE S G A e s A W G e e e S W AR AR G et dk Se T .

Work Order NO.:3474 % Moisture:NA
Laboratory ID:3474-01 Matrix:WATER
Client ID:ES-4 Level:NA
- Units:mg/L
DIESEL:
Date Bxtracted:11/26/%1
Dilution Factor: 1.0

Date Analyzed:12/03/91

Compound Result Reporting
Limit

DIESEL ND 0.05

ND-Not Detected
NA-Not Applicable

ANALYST: % GROUP LEADER: / Uy/
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 9471¢

GC ANALYTICAIL REPORT

Analytical Method

Modified EPA 8015

e e e e e e e e e e gl S A S e e S N MR D AR R M R T TR A SV G W e M GBS AR A SN AR e W G e ke me

Work Order NO.:3474 % Moisture:NA
Lahoratory ID:3474-02 Matrix:WATER
Client ID:ES-3 Level:NA
- Units:mg/L
DIESEL:
Date Extracted:11/26/91
bilution Factor: 1.0

Date Analyzed:12/03/91

Compound Result Reporting
Limit

DIESEL KD @.05

HD-Not Detected
NA-Not Applicable

ANALYST: @ GROUP LEADER. % ZJ&W/



ES-ENGINEERINRG SCIENCE, INC. 602 Bancroft Way
Berkeley,CA 94710

GC ARALYTICAL REPORT

Analytical Hethod

Hodified EPA 801%

- - o e En G G em B A G e e et e s et der e e R NS S S R R R SR R WD R S S Em ah Sm SR N WS WU S S D AL M Sm A R A v e

Work Order NO.:3474 % Moisture:RA
Laboratory ID:3474-03 Matrix:WATER
Client ID:ES~2 Level:RA
- Units:mg/L
DIESEL:
Date BExtracted:11/26/91
Dilution Factor: 1.0

Date Analyzed:12/0@3/91

Compound Result Reporting
Limit

DIESEL ND @.05

ND-Not Detected
NA-Not Applicable

ANALYST: Q GROUP LEADER: {f é)z//



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT

Analytical Method

Modified EPA 8015

- S En Em R e En Em e e w b e G PR R U G MM M SN S M G R Em e w W A U SR R R T G AR T A G o ek A A ML D S TR ST A M A T G e e

Work Order NO.:3474 % Moisture:NA
Laboratory ID:3474-24 Matrix:WATER
Client ID:ES5-1 - Level:NA
Units:mg/L
DIESEL:
Date Extracted:11/26/91
Dilution Factor: 1.0

Date Analyzed.12/03/81

Compound Result Reporting
Limitc

DIESEL ND 9.05

ND~Not Detected
NA-Not Applicable

ANALYST: @ GROUP LEADER: /é ZJ;W/
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ES-ENGINEERING SCIENCE, INC. ‘ 602 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
Modified EPA 8015

- wn mm e mm B W AR A R ki ek S Sk R M S A SR b W AR W U W N S G e e ik e e e s S ST A S M WD A A e e o B WM R D Gm AR S Am e e AD EE SR S ED R S e

Work Order NO.:3474 % Moisture:NA
Laboratory ID:13474-@5 Matrix:WATER
Client ID:ES-5 Level:NA
- Units:mg/L
DIESEL:

Date Bxtracted:11/26/91
Dilution Factor: 100.0
Date Analyzed:12/03/91

Compound Result Reporting
Linit

DIESEL 950 5.0

ND-Rot Detected
Na-Not Applicable

ANALYST: GROUP LEADER: / &JWZ/



ES-ENGINEERING SCIENCE, INC. 60@ Bancroft Way
Berkeley,CA 9471¢

GC ARALYTICAL REPORT

Analytical Method

Hodified EPA 8@15

e S G e - S G G G S G g e R G GD AR R SR G GD MR GRS S S SE S WL D ES D AN MR WS G G e e M S W R S e e e

Work Order NO.:3474 % Moisture:RA
Laboratory ID:MWDES911126 Matrix:WATER
Client ID:(BLANK) Level:NA
- Units:mg/L
DIESEL:
Date Extracted:11/26/91
Dilution Factor: 1.2

Date Analyzed:12/03/91

Compound Result Reporting
Limit
DPIESEL ND 0.05

ND-Not Detected
NA-Rot Applicable

ANALYST: GROUP LEADER: z¢1&)yu/{



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
' Berkeley. CA 947ie

e e e e me mm me D P ML SR B4 WE R MR PR A S G G G G M R W mm kk EE U U S PR N R N MmN S A e A S e S R e e A AL R PR OED G e e e A e e e W e

QUALITY CONTROL RESULTS SUMMARY

EPA 8015
Work Order No.: 3474, 3492 Date Extracted : 11/26/91
QC Sample No. : SWDES911126A&E - Date AnalyZzed : 12/03/91
Matrix + WATER Inst. Ser. # : BGC2-911202

Dilution Factor: 1
QC Batch Number:W91QCBO1QDES

I | | | | | | |0C LIMITS
COMPOUND | SA | SR | BS |BS | BSD |BSD |RPD |
i mg/L | mg/L | mg/L |PR | mg/L  |PR | |RED | PR
i | i | | | | |
DIESEL | 5.00 | ND | 3.84 | 77 | 4.17 | 83 | 8 | 25 |75-125
| | | | | | | |
I | | | i ! |
| | ! | ! | |
| I | | | | |
! | i | | | | |
I | | l | | ! |
| l i | | | | I
| I | | | | | |
| I | | | | I |
| | | | | | | | |
| l ] | | ! | I |
I | | | | | | | |
| | | | | | | | |
| | { | | \ | | l
i | | [ i | ! i |
BS = Spike sample NC = Not calculated
BSD = Spike sample duplicate NA = Not Applicable
SR = Sample result D = Diluted Out
SA = Spike added * = Out of limits

RED = 100 x (BS-BSD)/((BS+BSD)/2)

PR = 100 x ((BS or BSD) - SR)/SA

ANALYST: QC: /ﬁﬁoﬁéa
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PHOTODOCUMENTATION
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ENGINEERING-SCIENCE PHOTOGRAPHY LOG SHEET
CLIENT Greyhound Lines, Inc, JOB NO. SY132.31

DATE: 11/11/91
DESCRIPTION:

Drill Rig set-up at
Well ES-1,

PHOTOGRAPHED BY: HP

DATE: 11/11/91
DESCRIPTION:
Breaking through

concrete at Well
ES-2.

PHOTOGRAPHED BY: IIFP

Sheet I of 7

194-43.K2



ENGINEERING-SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT _Grevhound Lines, Inc, JOB NO, S§Y132.31

DATE: 11/14/91
DESCRIPTION:

Five-foot long thin-
wall sampler,
showing poor
recovery (0-5' bgs) in
backfill material at
Well ES-5. Seven-
inch outside diameter
auger used during
sampling seen in
background.

PHOTOGRAPHED BY: HP

DATE: 11/12/91
DESCRIPTION:

PID used for soil
screening,

PHOTOGRAPHED BY: 1P

Sheet 2 of 7

194-43.R2
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ENGINEERING-SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT _Greyhound Lines, Inc. JOBNO. SY132.31

DATE: 11/14/91
DESCRIPTION:

Auger being steam-
cleaned. Rinsate is
collected in bucket at
left.

PHOTOGRAPHED BY: HP

DATE: 11/12/91
DESCRIPTION:

Ten and one-half inch
(outside diameter)
hollow-stem auger
used to enlarge
boring for installation
of monitoring well,

PHOTOGRAPHED BY: i

Sheet 3 of 7

194-43.R2
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ENGINEERING-SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT _Greyhound Lines, Ing, JOB NO. 8Y132.31

DATE: 11/13/91 i
DESCRIPTION:

Wells ES-1 and ES4
barricaded to prevent
casing disturbances
until grout cures.

PHOTOGRAPHED BY: HP

DATE: 11/14/91
DESCRIPTION:

Completed Well
ES-1.

PHOTOGRAPHED BY: HP

Sheet 4 of 7

194-43.R2



ENGINEERING-SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT Greyhound Lines, Ing, JOB NO, S§Y132.3] Sheet 5 of 7

DATE: 11/14/91
DESCRIPTION:

N A am =

Completed Well
ES-2,

DATE: 11/14/91
DESCRIPTION:

Completed Well
ES-3.

PHOTOGRAPHED BY: HIP

J
|
t
!
i

194-43.R2
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ENGINEERING-SCIENCE PHOTOGRAPHY LOG SHEET
CLIENT Greyhound Lines, Inc, JOB NO, SY132.31

DATE: 11/14/91
DESCRIPTION:

Completed Well
ES-4.

PHOTOGRAPHED BY: IIP

DATE: 11/15/91
DESCRIPTION:
Completed Well

ES-5 showing locking
well cap.

PHOTOGRAPHED BY: IIP

Sheet 6 of 7

194-43.R2
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ENGINEERING-SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT _Greyhound Lines, Ing, JOBNO. SY13231

DATE: 11/11/91
DESCRIPTION:

Well ES-4 being
developed,

WYy

-

2

y

&
.
-
rl
-~
-

PHOTOGRAPHED BY: NP

DATE: 11/15/91

i
DESCRIPTION: -l
Water level indicator |
and oil-water 1

interface probe at
Well BC-1.

PHOTOGRAPHED BY: IP

Sheet 7 of 7

194-43.R2
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