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EXECUTIVE SUMMARY
QUARTERLY PROGRESS REPORT 1
This report describes October and November 1994 site characteﬁzaﬁon and

groundwater monitoring activities at the Redwood Regional Park Service Yard, Oakland,
California. Specific activities described in this report include:

* Installation and development of six groundwater monitoring wells to assess |.

contamination from two former underground fuel storage tanks containing gasoline
and diese] fuel.

» Collection and laboratory analysis of soil samples during well installations.

» Collection of static water levels to evaluate the local direction of groundwater flow-

and calculate the hydraulic gradient.

» Laboratory analysis of groundwater samples from all site wells for total petroleum
hydrocarbons - gasoline and - diesel ranges (TPH-G,-D) and aromatic
hydrocarbons (including benzene, toluene, ethylbenzene and total xylenes
[BTEX]).

Static water level elevations measured during the current event confirm the northeast
to southwest local groundwater flow direction at the site.

Soil samples collected during the current quarter monitoring well installation program
confirm that soil contamination by petroleum and aromatic hydrocarbons is limited to
capillary fringe soils downgradient of the former underground fuel storage tank (UFST)
excavation. No soil contaminants were detected in excess of published regulatory agency
"action levels." Residual soils in the immediate vicinity of the former UFST excavation
are contaminated with petroleum hydrocarbons in excess of published regulatory agency
"action levels."

TPH-G and TPH-D were detected in site g dw ter _samples in November 1994 at
maximum concentrations ofeg 2 il ~Maximym groundwater
contamination was detected in WSt MW -4, locatec appmxlmately 100 foet dovmgadiént
(southwest) 6f thé former UFST soueoe area. Several fuel-related aromatic hydrocarbons
(including benzene, ethylbenzene and total xylenes) were detected in groundwater
samples at concentrations in excess of regulatory standards for drinking water. The
limits of groundwater contamination are defined to the east, west and north of the UFST
source area. Gasoline was detected at a concentration equal to the method reporting limit

in the background well south of the UFST source area.

T8-44.R2 12/21/94




Groundwater at the project site is not a current drinking water source, and does not
constitute a potential drinking water source based on the inferred low yield. Therefore,
groundwater quality data should be considered with respect to numerical water quality
objectives for surface water in Redwood Creek which has historically been impacted by
groundwater flowing from the project site. Creek surface water samples were not
collected during the current quarter due to insufficient streamflow.

Based on the data presented in this and previous reports, Parsons Engineering Science,
Inc. (Parsons ES) recommends continuation of the established groundwater monitoring
program, with the addition of quarterly sampling and analysis of Redwood Creek surface
water. Parsons ES also recommends that an ecological and human health risk assessment
be conducted to assess impacts associated with documented surface water contamination.

vi

78-44R2 12/21/94 T




SECTION 1
INTRODUCTION

This report summarizes October through December 1994 site characterization and
monitoring activities at the Redwood Regional Park Service Yard in Oakland, Alameda
County, California. The ongoing investigation being conducted by Parsons Engineering
Science, Inc. (Parsons ES) (formerly Engineering-Science, Inc. [ES]) is designed to
characterize and evaluate the extent and magnitude of soil and groundwater
contamination associated with two former underground fuel storage tanks (UFSTs) which
contained gasoline and diesel fuel.

This initial quarterly progress report presents a brief summary of historical site
investigations, an evaluation of site hydrogeology, current quarter activities, and an
assessment of applicable regulatory criteria governing detected contamination.
Subsequent quarterly reports will present only the results of current quarter activities. An
annual summary assessment report will be presented following the fourth gquarterly
monitoring event of 1994 (scheduled for August 1995). That summary report will
summarize the year of quarterly groundwater monitoring activities, analyze
hydrochemical trends, and evaluate regulatory agency criteria governing detected
groundwater contaminants.

1.1 SITE DESCRIPTION AND HISTORY

The project site is located at 7867 Redwood Road in Oakland, Alameda County,
California. Figure 1.1 shows the location of the project site. The project site is a service
yard for Redwood Regional Park, and utilized two UFSTs (one 2,000-gallon diesel fuel
and one 5,000-gallon unleaded gasoline) from the mid-1960's to 1993. Figure 1.2 shows
the location of the UFSTs. Both UFSTs were reportedly installed between 1965 and
1968 (Parsons ES 1993a). The 5,000-gallon steel UFST contained unleaded gasoline and
was reportedly a converted channel buoy purchased from the Navy (Parsons ES 1993a).
The tanks and piping underwent integrity testing in 1984, 1986, 1988 and 1989. The
unleaded gasoline UFST system failed the 1988 and 1989 tests (Parsons ES 1993a).

1-1
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SECTION 2
PREVIOUS SITE INVESTIGATIONS

This section summarizes previous investigations conducted at the project site.
Detailed discussions and evaluations are given in previous reports and workplans
(Parsons ES 1993a, 1993b, 1993c, 1994a, 1994b and 19%4c).

2.1 UFST CLOSURE AND SOIL REMEDIAL ACTIVITIES

The two project site UFSTs were excavated and transported off-site for disposal in
April 1993, at which time discolored soil was observed in the excavation pit below the
gasoline UFST location. Initial confirmation soil samples collected from beneath each
UFST indicated soil contamination by total petroleum hydrocarbons - gasoline range
(TPH-G) and aromatic hydrocarbons (including benzene, toluene, ethylbenzene and total
xylenes [BTEX]) (Parsons ES 1993a). No elevated levels of lead were detected in those
soil samples.

Apg;ommamly 600 cubic’yards af centaminated soil in the vicinity of the UFSTs were Lok
excavated and stockpiled on site in June I1993for wérattor: * The excavation covered a S \.;»,L
surface area of approximately 2,500 square feet, and had a maximum depth of =" & {”L
approximately 25 feet (below grade relative to the eastern edge of the excavation). Soil i
excavation activities were halted due to the potential for landslides, the presence of =
significant facility constraints (roads and buildings) and the infiltration of spring water (- A
into the excavation.

Five confirmation excavation soil samples were colistted: by Parsonis ES- in June 1993 \
Riscodoseg soil was noted oaly in. the astern wall of the .excavatin "However, T
ion s0il samples from othes: aseiw:-contained. up- to 1,700 py @Wm}lﬁﬂﬂg
volq;wﬁmmv) iotal ionizable vapors as measured with & photofonis ot FP

ang a:-fotal hydrocarhon, vapor asalyzef (THVA). ; Maximum concentrations detected in Q‘ Vo {,.f

excavation confirmation soil samples include 12 600 mg/Kg TPH-G, 1,300 TPH-D/K, 80 ' ;L;(\; gL
mg/kg benzene, 390 mg/kg toluene, 230 mg/kg ethylbenzene and 1,100 mg/kg total . ; P
xylenes (Parsons ES 1993c). s

The excavation was backfilled between June and August 1993 with previously ,-;«‘.f‘}’l""“t\ "
excavated clean overburden (estimated 270 cubic yards) and imported fill (estimated 330
cubic yards) and the surface was repaved.

The approximately 600 cubic yards of contaminated soil were stockpiled on plastic
sheeting at an open area behind the Redwood Park Fire Station #2 located on Redwood

2-1
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Road approximately 500 feet east of the project site. Confirmation soil samples were
collected from the stockpiled soil in July 1993, and aeration of the stockpiled,
contaminated soil began in August 1993 (Parsons ES 1993a). The East Bay Regional
Parks District (EBRPD) has proposed and Alameda County Health Care Services
Agency, Environmental Health Department, Hazardous Materials Division (ACHCSA)
has approved transporting the soil to Sibley Regional Preserve in Contra Costa County,
California for further aeration (ACHCSA 1994b).

2.2 INITIAL SITE CHARACTERIZATION

Following submittal of a technical workplan (Parsons ES 1993b), an initial site
characterization was conducted in September and October 1993 in the vicinity of the

former UFST excavation. Tasks conducted included: advancing 17 exploratory borings.

and converting five to temporary well points; collecting for laboratory analysis 27 soil
and five "grab" groundwater samples; and, measurement of static water levels (Parsons
ES 1993c).

2.3 CREEK SOIL AND SURFACE WATER SAMPLING

Following observation of an area of discolored soil in the bed of Redwood Creek
southwest of the former UFSTs, soil and "grab" surface water samples were collected for
laboratory analysis in February and March 1994 (Parsons ES 1994a and 1994b). One soil
sample was collected in February 1994 for laboratory analysis from the discolored soil.

That sample contained 3 mg/kg of TPH-D; neither TPH-G nor BTEX were detected.

Two "grab" surface water samples were collected in February and March 1994
immediately downstream of the discolored soil. Those water samples contained up to
130 ug/L TPH-G and selected BTEX constituents; TPH-D/K was not detected. One
"grab" surface water sample was also collected in March 1994 approximately 500 feet
upstream of the area of discolored soil. That water sample contained 50 pg/L. TPH-G;
neither TPH-D/K nor BTEX were detected (Parsons ES 1994a and 1994b). It is inferred
that this upstream surface water contamination results from runoff of vehicle-sourced
fuel compounds from parking areas and/or roadways.

The following conclusions regarding the extent of soil and groundwater contamination

are based on the data collected by Parsons ES prior to October 1994:

* Soil excavation activities were effective in reducing the majority of soil
contamination in the immediate vicinity of the former UFSTs to concentrations less
than regulatory agency action levels. ~.

* Capillary fringe soils and groundwater contaminated with petroleum and aromatic
hydrocarbons above regulatory agency action levels were detected up to 130 feet
southwest (downgradient) of the UFST source area.

* Surface water in Redwood Creek has been impacted by TPH-G and aromatic
hydrocarbons.

78-44R1 1220094
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SECTION 3
SITE HYDROGEOLOGY

The following evaluation of the hydrogeologic conditions at the project site is based
on geologic logging and water level measurements collected at the site by Parsons ES
beginning in September 1993. This section summarizes site geology and groundwater
and surface water hydrology.

3.1 GEOLOGY

The site 1s located approximately seven miles east of the southeastern shoreline of San
Francisco Bay, within the Coast Ranges physiographic province of California. The San
Francisco Bay Area is an elongate structural depression bounded by the Santa Cruz

encompassed by the Diablo Range.

The San Francisco Bay Area is a seismically active region. The area's main geologic
structures are associated with two major faults: the San Andreas Fault in the Santa Cruz
Mountains and the Hayward Fault which forms the western boundary of the Diablo
Range. The Diablo Range has been uplifted and the bay has gradually subsided over the
last three million years. The site is located approximately 2.5 miles east of the Hayward
Fault {Norris and Webb 1990) (Niisen et. al. 1979).

The bedrock in these mountain ranges is composed of sedimentary, metamorphic and
volcanic rocks of Jurassic through Tertiary age (Borcherdt et. al. 1975). Overlying the
bedrock in Redwood Creek canyon is Quaternary alluvium consisting of silt, sané-and
gravel. Subsurface stratigraphy at the site is illustrated in cross section A-A' (Figures 3.1
and 3.2) based on soil boring data acquired during the 1993 initial site characterization
and the November 1994 well installation program. Shallow soil stratigraphy consists of a
surficial three to ten foot-thick clayey silt unit underlain by a five- to fifteen- foot thick
silty clay unit. In all monitoring well borings, a five- to ten-foot thick clayey coarse-
grained sand and clayey gravel unit was encountered that laterally grades to a clay or
silty clay. This unit overlies a weathered siltstone at the base of the observed soil profile.
Soils in the vicinity of MW-1 are inferred to be landslide debris.

3.2 HYDROLOGY

R,cdwgog Crck b dcrs thc site {o
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Groundwater at the site occurs under unconfined and/or confining conditions, as
evidenced by the equilibration of static water levels relative to the first occurrence of
groundwater encountered during drilling for the 1993 site characterization and November
1994 well installation program. Groundwater was first observed at the top of the clayey,
silty sand-gravel zone in all monitoring well borings except MW-1. First occurrence of
groundwater during drilling was encountered from approximately 3 to 25 feet bgs, and
equilibrated water levels ranged from 2 to 18 feet bgs (Parsons ES 1993¢ and Appendices
B and C). The difference between first occurrence of groundwater and equilibrated water
level ranged from O to 13 feet. These differences were the greatest in areas east of the
road and were much less west of the road.

Figure 3.2 shows the inferred water table surface, as evidenced by static water level
measurements collected 11 November 1994 in the site wells. The inferred water table
surface generally follows local topography and generally occurs within the silty clay unit.
This water table profile is similar to that observed in 1993 using equilibrated water levels
in temporary well points (Parsons ES 1993c). Figure 3.3 is a groundwater elevation map
constructed from the November 1994 monitoring well static water levels. The direction
of local groundwater flow in the portion of the study area east of Redwood Creek is from
northeast to southwest. It is inferred that local groundwater flow direction west of
Redwood Creek is toward the east (toward the creek). The groundwater gradient is
approximately 0.1 feet per feet between wells MW-2 and Redwood Creek, and is
approximately 2 feet per feet between well MW-1 and the former UFST source area. ’”I‘Hg’ﬁ
inereased groundwater gradient in that area is-infierad taresult from the topography and
the h;ghly disturbed nature of s@dwmtsm ﬂm lwdshda debns

As discussed above, the materials encountcrcd at the water table in borings in the
vicinity of the former UFSTs are predominantly clayey silt and silty clay. A hydraulic
conductivity value of approximately 0.003 ft/day and an effective porosity value of 30
percent are representative values of these parameters for this soil type (Fetter 1988).
Given a groundwater gradient of 0.1 feet per feet as estimated from static water level
measurements west of the UFST source area, the average linear groundwater velocity
would be approximately 0.4 feet per year. Materials encountered a few feet below the
water table in five of the six monitoring wells include a five- to ten-foot thick clayey
coarse-grained sand/clayey gravel unit This is probably the major water- transrmttmg

., m&my vitue o4 m:-'r abeLy
pd an effective: pumty of 35'pemmt are- rept&mntauvevﬁi’“thm&fﬁ___

e N

| cﬁ?, ﬂw silt umt) These values aré approxnmatlons only, and adtual groundwater

velocities could vary substantially. There is no comprehensive data on groundwater
hydrology in the area of the project site (ACFCWCD 1988).
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SECTION 4
CURRENT QUARTER ACTIVITIES

This section summarizes recent (October and November 1994) field activities
conducted at the project site related to the current soil and groundwater characterization
investigation. These activities were conducted in accordance with specifications
contained in a technical workplan (Parsons ES 1994c), and included:

* Installation and development of six groundwater monitoring wells

« Collection and laboratory analysis of soil samples during monitoring well
installations

» Measurement of static water levels data and collection of groundwater analytical
samples from site wells

The locations of all site monitoring wells are shown on Figures 1.2 and 3.1. Well
construction information is summarized in Table 4.1. Photodocumentation of well
installations is included as Appendix A. Monitoring well installation documentation
(including well installation permit, boring logs, well construction diagrams and well
completion report) is included as Appendix B.

4.1 MONITORING WELL INSTALLATIONS
4.1.1 Rationale for Monitoring Well Locations

Monitoring well MW-1 was installed adjacent to and upgradient (east) of the former
UFST excavation. The objectives of this well are to document that detected groundwater
contamination results only from the former UFSTs, and to confirm the northeast to
southwest local groundwater flow direction. Monitoring well MW-2 was installed within
the footprint of the former UFST excavation. The objective of this well is to document
inferred maximum groundwater contaminant levels in the UFST source area.

Monitoring wells MW-3, MW-4 and MW-5 were installed along an approximately
north-south line approximately 60 feet downgradient (west) of the former UFST
excavation. The objective of well MW-4 is to provide a hydrochemical and static water
level monitoring point within the groundwater contaminant plume. Wells MW-3 and 7
MW-5 are located to conﬁrm_thc northe.m and southern limits of the groundwater plume .
at these. Jocations. j W she joitial bhoring drilled for well MW -5 (MW-54) was & W
abandoned ‘due to elevated PWI‘HVA readings during drilling. The final location of
well MW-5 was therefore moved approximately 50 feet to the south.
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TABLE 4.1

GROUNDWATER MONITORING WELL CONSTRUCTION DATA

Ground

Well Screened Depth to Surface TOC
Well Depth Interval TOC Elevation Elevation
MW-1 18 7-17 23 563.6 565.9
MWw-2 36 20-35 2.4 564.1 - 566.5
MW-3 42 7-41 2.8 558.1 560.9
MW-4 26 10-25 -2.1 546.0 548.1
MW-5 26 10-25 2.3 545.2 547.5
MW-6 26 10-25 -2.3 543.3 545.6

Bemarks:
1) TOC = Top of Casing

2) All depths are feet below ground surface unless otherwise specified. Negative values for "Depth to TOC" indicate that the TOC is
above ground surface.

3) All elevations are feet above USGS mean sca level (MSL). Elevations were surveyed by EBRPD relative to USGS Benchmark
No. THF-49,

Well MW-6 was installed on the western side of Redwood Creek. The objective of
this well is to provide a "point of compliance” to confirm that UFST-sourced
groundwater contamination does not extend west of Redwood Creek.

4.1.2 Boring Advancement, Soil Sampling and Well Completions

The borings for the monitoring well installations were advanced between 10 and 14
November 1994 with 10.75-inch outside diameter (OD), truck-mounted, hollow-stem
augers. The borings were geologically logged in accordance with the visual method of
the Unified Soils Classification System (Appendix B) and drilling spoils were screened
for the presence of ionizable organic vapors by analyzing sample headspace using a PID
and a THVA. Soil samples were collected in brass sampling sleeves during boring
advancement using a modified split-spoon sampler. The sampling sleeves were sealed
with Teflon (tradename) tape and non-reactive plastic caps, labeled, refrigerated and
transported under chain-of-custody to the analytical laboratory. Drilling equipment was
decontaminated by steam cleaning prior to starting each the boring; sampling equipment
was decontaminated between sampling depths by washing with Alconox (tradename)
solution and rinsing with deionized water. All decontamination rinsate was containerized
on site in an 1,100 gallon plastic tank. All drilling spoils (soil) were added to the UFST-
sourced soil stockpile. '

The monitoring wells were installed betwsen: 10 and 16 Ootobge;:1994. ~ Well
completion depths varied from 18 to 37 feet below ground surface (bgs).' "The monitoring
wells were constructed of internally threaded, 4-inch inside diameter (ID), Schedule 40
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polyvinyl chloride (PVC}) slotted (0.020-inch) casing extending several feet above and
below the inferred water table. A threaded PVC bottom plug was placed at the base of
the well screen, and blank Schedule 40 PVC casing completed the well to ground surface.
Monterey sand (#2/12) was emplaced in the annular space from total depth to two feet
above top of well slots. A 3-foot thick bentonite pellet seal was emplaced above the filter
pack and hydrated with potable water. The annulus of each well bore was tremie-grouted
from the bentonite seal to ground surface with a mixture of 95% neat portland cement to
5% bentonite powder to 9 gallons of potable water, per 94 1b. bag of cement. Surface
completions consisted of a locking well cap within an aboveground, iron stovepipe.

4.1.3 Monitoring Well Development

The wells were devoleped ait 18 Detober 1904 ‘#§ surging with an approximately
3.75-inch OD pre-cleaned stainless steel baller ten times over each foot of screened
interval, followed by dewatering of one casing volume. This sequence was completed 10
times for wells MW-1 and MW-3. A minimum of four casing volumes was removed
from the remaining wells which were bailed dry. During well development, aquifer
stability parameters (including temperature [T}, electrical conductivity [EC], and ion
index [pH] were measured and recorded.

A total of 334 gallons was purged from the wells and containerized in the on-site
plastic tank. Development water from all wells remained slightly to moderately turbid at
the conclusion of each well development.

4.1.4 Monitoring Well Elevation Survey

Following well completions, the elevations at top of casing and adjacent ground
surface were surveyed by EBRPD relative to the U.S. Geological Survey (USGS)
benchmark number JHF-49 (Table 4.1). Surveying precision was to within 0.1 foot.

4.2 GROUNDWATER MONITORING
Wpendlx D) in all six site wells

Parsons ES personnel measurod:aaatic: wedirobdl
on 10 November 1994.: All water [&vel e astirements were made using an electric water
level indicator.

4.3 GROUNDWATER SAMPLING

Groundwater sampling was conducted in accordance with California Water Resources
Control Board (WRCB 1989) guidelines for sampling dissolved product in groundwater
associated with leaking UFSTs. Prior to collection of groundwater samples, a pre-
cleaned Teflon (tradename) bailer or submersible pump was used to purge a minimum of
three casing volumes from each well. EC, pH, and T of purge water were measured
during well purging, to document the presence of stabilized formation-water in the wells.
Appendix D includes water level data and groundwater monitoring field notes from the
groundwater monitoring event.

Glass sample containers mthsmle water fram a pre-clpgned
(tradename) bailer. jil , W site well MIWSE By ‘
no samples displayed a petroleum sheen. To prevent cross-contamination, groundwater

4-3

78-44.R1 12/20/94




sampling equipment was decontaminated prior to use and between each monitoring well
with an Alconox (tradename) wash followed by three deionized water rinses. Following
sample collection, sample containers were labeled, placed in a cooler packed with "blue
ice," and transported under chain-of-custody the same day to a laboratory accredited by
the California Environmental Protection Agency (Cal EPA) Department of Toxic
Substances Control (DTSC) Environmental Laboratory Accreditation Program (ELAP).
A total of 169 gallons of purge water from the current groundwater sampling event was
containerized in the on-site plastic tank. Chain-of-custody records for the groundwater
samples are included in Appendix D.

S Y . - .
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SECTION 5
EVALUATION OF RESULTS

This section describes the results of soil and groundwater sampling activities
associated with the October 1994 groundwater monitoring well installation program and
the first (November 1994) quarterly groundwater sampling event.

5.1 OCTOBER 1994 SOIL ANALYTICAL RESULTS

A total of nine soil samples were collected during installation of the six groundwater
monitoring wells in October 1994. Soil samples were collected above first occurrence of
groundwater encountered during boring advancement from depths that displayed the
highest PID and/or THVA readings. When no PID/THVA readings were detected, the
soil sample was collected just above first occurrence of groundwater during boring
advancement. All soil samples were analyzed for the following constituents:

* TPH-G, -D and -K by the DTSC Leaking Underground Fuel Tank (LUFT) Manual
Method (equivalent to modified EPA Method 8015)

* BTEX by EPA Method 8020

Table 5.1 summarizes soﬂ sample analytlcal results from the October 1994 momtonng__
well 1nstallat10n program. . 5

in capillary frmge

;giw-# and’sbandoned explotﬁiémy bonng W-SA) ‘Minor concentrations (<6 ug/kg) of

TPH-D/K contamination were also detected in soil samples from upgradient/
transgradient wells MW-1 and MW-3. TPH-D/K was detected in wells MW-6 and MW-
5 at a trace concentration (2 pLg/kg) just above the method reporting limit.

5.2 NOVEMBER 1994 GROUNDWATER ANALYTICAL RESULTS

The current groundwater monitoring and sampling program is consistent with the
Parsons ES workplan for groundwater characterization at the site (Parsons ES 1994c).
Groundwater samples collected in November 1994 were analyzed for the following
constituents:

» TPH-G,D/K by the DTSC LUFT Manual Method (equivalent to modified EPA
Method 8015)

* BTEX by EPA Method 8020

5-1
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TABLE 5.1

SOIL SAMPLE ANALYTICAL RESULTS
MONITORING WELL INSTALLATION PROGRAM
October 1994

Redwood Regional Park Service Yard, OQakland, California

Concentration {mg/kg)

Compound TPH-G TPH-D/K Benzene Toluene Ethylbenzene Total Xylenes

Sample 1.D.

Reporting Limit 1.0 10 0.005 0.005 0.005 0.005
Ml1-5 ND 3 ND ND ND ND
MW2-21 130 48 0.31 0.13 1.3 4.4
MW3-10 ND 3 ND ND ND ND
MW3-25 ND 5 ND ND ND ND
MW4-15.5 22 4 ND 0.038 ND 0.49
MW4-16.5 10 43 ND 0.009 0.11 0.21
MWSA TS 570 200 ND 1.9 29
MWS5-15 ND 2 ND ND ND ND
MW6-19 ND 2 ND ND ND ND
Notes:

TPFH-G = Total petrolenm hydrocarbons- gasoline range

TPH-DYK = Total petroleum hydrocarbons-diesel and kerosene range

mg/Kg = Milligrams per kilogram, equivalent to parts per million (ppm}

ND = Not detected above method reporting limit

Figure 5.1 and Table 5.2 summarize groundwater sample analytical results from the
November 1994 groundwater sampling event. Maximum groundwater contamination by
TPH-G (2,600 pug/L), TPH-D/K (230 pug/L) and total BTEX constituents (363 ug/L) was
detected in downgradient well MW-4. TPH-G, benzene and total xylenes were detected
at significantly lower concentrations in well MW-2 near the former UFST locations.
TPH-G was detected at the method reporting limit (50 ug/L) in well MW-5. TPH-D/K
was detected only in the MW-4 groundwater sample. No groundwater contamination
was detected in wells MW-1, MW-3 or MW-6.
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TABLE 5.2

WA EAMPLE ANALYTICAL RESULTS
10 and 11 November 1994

Redwood Regional Park Service Yard, Oakland, California
Concentration Eﬁgﬂ.ﬁ’
Compound: TPH-G TPH-D/K  Benzene Toluene Ethylbenzene Total Xylenes
Reporting Limit: 30 50 0.5 0.5 0.5 0.5
tion
MwW-1 ND ND - ND ND ND ND
Mw-2 66 ND 34 ND ND 09
MW-3 ND ND ND ND ND ND
Mw4 2,600 230 48 150 B8
MWwW-4* 2,300 NA o 2.3 120 77
MW-5 50 ND ND ND ND ND
MW-6 ND ND ND ND ND ND
Notes:
* = Quality control field duplicate sample designated MW-0A on the chain-of-custody and analytical
laboratory report
TPH-G = Total petroleum hydrocarbons - gasoline range
TPH-D/K = Total petroleum hydrocarbons - diesel/kerosene ranges
NA - Not Analyzed
ND = Not Detected
wne/l = Micrograms per liter, equivalent to parts per hiltion {ppb)

5.2.1 Quality Control Sample Analytical Results

Three types of field quality control (QC) samples were used to assess whether field or
laboratory procedures affected analytical results of the current groundwater sampling
event. One equipment rinsate blank (MW-0B) was collected following sampling and
decontamination activities at well MW-4 to monitor potential cross-contamination in the
field due to inadequate decontamination of sampling equipment and/or sample
contamination during transport. That sample was analyzed for TPH-G and BTEX; none
of these constituents were detected, verifying the integrity of field decontamination
procedures and sample containers.
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One field duplicate sample (MW-0A) was collected from well MW-4 and analyzed for
TPH-G and BTEX to assess whether field procedures produced reproducible results. The
field duplicate sample contained 2,300 pg/L TPH-G (compared to 2,600 ug/L in the field
sample), which is a variance of approximately 12 percent from the mean (aka relative
percent difference [RPD]. Values of RPD for BTEX constituents were 8.7, 56, 22 and 13
percent, respectively.

One trip blank sample (TB) was prepared by the laboratory and carried into the field
during the sampling event to confirm the integrity of sample containers during transport
and to assess potential contamination of laboratory source water. That sample was
analyzed for TPH-G and BTEX. TPH-G was detected at 67 ug/L, however the sample
chromatogram did not match those of other samples. No BTEX constituents were
detected. It is probable that the trip blank contamination is the result of anomalous
laboratory contamination during trip blank sample preparation or analysis. Trip blank
QC samples for TPH-G and BTEX will continue to be analyzed and evaluated quarterly
to confirm this hypothesis.

Laboratory QC samples (e.g. method blanks, matrix spikes, surrogate spikes, etc.)
were analyzed by the laboratory in accordance with requirements of each analytical
method. All laboratory QC sample results and sample holding times were within the
acceptance limits of the methods (Appendix D).
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SECTION 6
REGULATORY CONSIDERATIONS

The ACHCSA is the designated lead agency for oversight of environmental
investigations at the project site, and is therefore the principal contact regarding
interpretation of applicable regulations. The California Regional Water Quality Control
Board - San Francisco Bay Region (RWQCB) provides oversight of ACHCSA decisions.

6.1 RELEVANT CRITERIA FOR SOIL CONTAMINATION

As described in Sections 2 and 5, contaminants detected in site soils include TPH and
BTEX. In general, impacts of contamination on the environment by these compounds
are evaluated on a case-by-case basis. The following is a discussion of Applicable,
Relevant, and Appropriate Requirements (ARARSs) for each of these contaminants.

The DTSC uses 1,000 mg/kg TPH in soil (considered hazardous by virtue of its
ignitability index) as a minimum criterion for remediation. The RWQCB uses 100 mg/kg
TPH in soil as a minimum criterion for assessing impacts to groundwater in
investigations related to LUFTs (WRCB 1989). This LUFT guidance also discusses the
Designated Level Methodology (DLM) which is used to evaluate the likelihood of
impacts to groundwater from contaminated soil. The principal DLM factors considered
include: depth to groundwater; subsurface characteristics; and amount of precipitation
(water availability). A possible scenario from using the DLM methodology is where the
depth to groundwater is shallow, the soil TPH cleanup requirement could therefore be 10
mg/kg or less.

ARARs for residual soil contaminants detected in site soils include: <10 to 1,000
mg/kg TPH; 0.3 to 1.0 mg/kg benzene; 0.3 to 50 mg/kg toluene; and 1 to 50 mg/kg
ethylbenzene and total xylenes). All these ARARs are evaluated on a case-by-case risk
assessment basis using DTSC/LUFT Manual guidance.

6.2 SOIL CONTAMINATION REGULATORY EVALUATION

Maximum residual soil contaminants at the project site include: 12,000 mg/kg TPH-
G; 1,300 mg/kg TPH-K; 80 mg/kg benzene; 390 mg/kg toluene; 230 mg/kg
ethylbenzene; and 1,100 mg/kg total xylenes. _

6-1
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6.3 RELEVANT CRITERIA FOR GROUNDWATER AND
SURFACE WATER CONTAMINATION

6.3.1 Drinking Water Standards

Measured electrical conductivity values of groundwater at the site range from
approximately 200 to 300 pmhos/cm (Appendix D) and therefore do not exceed the
maximum value of 5,000 pmhos/cm (equivalent to nS/cm) established by WRCB for
potential public water supplies. Additionally, sustained yield of site wells is likely to be
greater than the 200 gallons per day [gpd]) criterion for potentially suitable drinking
water (WRCB 1988). Based on these data, groundwater at the site may be considered as
a potential drinking water source, and therefore drinking water standards (i.e. Maximum
Contaminant Levels [MCLs]) may be applicable to contaminated groundwater at the site,

Numerical drinking water quality standards are published for several contaminants
detected in groundwater at the site. Relevant standards include:

Benzene 1pg/l (California Primary MCL)

Toluene 1,000 ug/l.  (Proposed Federal Primary MCL)
40 pg/lL (Proposed Federal Secondary MCL)

Xylenes 1,750 ug/L.  (California Primary MCL)

20 pg/lL {Proposed Federal Secondary MCL)
Ethylbenzene 680 pg/l. (California Primary MCL)
30 ug/l (Proposed Federal Secondary MCL)

However, it should be noted that specific MCLs for drinking water are not published
for total petroleum hydrocarbons in groundwater. This contaminant would therefore be
regulated under the RWQCB general "nondegradation of beneficial use" policy
(RWQCB 1992).

6.3.2 Beneficial Uses and Water Quality Objectives

Beneficial uses of surface water quality in California are used to establish water
quality standards and discharge prohibitions (RWQCB 1992). . m are Eou‘m :
beneficial uses for Redwood Creek. - However, there are listed benelicial uses for Upper
San Teandro Reservoir (located approximately 4,000 feet south [downstream} of the
project site), into which Redwood Creek flows. Existing beneficial uses for Upper San
Leandro Reservoir include: «Water contact recreati municipal and domestic supply;
warm and cold fresh water habitats; wildlife habi t; and fish spawning. Potential

beneficial uses include non-contact water recreation. {JO !
‘oecurs along y of Redwood Creek

apprn _ t west- (downgradtmt}*ﬁf thE JFST soursé girea. Surface water
ongmatmg at the seeps flows into Upper San Leandro Reservoir approximately 4,000
feet south (downstream).
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The only contaminant detected in surface or groundwater at the site for which there is
a published water quality objective (WQO) is benzene (0.34 pg/L in inland surface
waters that are existing or potential sources of drinking water) and 21 pg/L for "other
waters") (WRCB 1991). These WQOs are based on 30-day average concentrations,
however the available site analytical results do not represent an average concentration
over a 30-day period.

6.4 GROUNDWATER AND SURFACE WATER CONTAMINATION
REGULATORY EVALUATION

Maximum contaminant concentrations detected in site groundwater samples during
the current event (all in well MW-4) in excess of published regulatory agency ARARs
include:

* Benzene (120 pg/L; exceeds the 1 pg/! California Primary MCL and the 0.34 pg/L
and 21 pg/L. WQOs for inland surface waters)

*» Ethylbenzene (150 pg/L; exceeds the proposed Federal Secondary MCL)
* Total xylenes (88 ug/L; exceeds the proposed Federal Secondary MCL)

The only contaminant historically detected in the "grab” creek water samples in excess
of published regulatory agency ARARs is benzene at 1.8 pg/L (exeeds the 0.34 ug/L
WQO for inland surface waters that are potential drinking water sources), however, this
concentration is not an average concentration over a 30-day period, upon which the
WQO is based.
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SECTION 7
RECOMMENDATIONS

RECOMMENDATIONS

Parsons Engineering Science recommends a continuation of the current program of
groundwater monitoring, with the one revision discussed below. These recommendations
are predicated on the assumption that present hydrochemical trends will continue.
However, all analytical data collected during ensuing monitoring events will be reviewed
to determine whether changes in hydrochemical trends warrant additional
characterization and/or remediation measures.

* In accordance with ACHCSA guidance (ACHCSA 1994a), Parsons ES
recommends that an egelogical and haman health risk assessment bé comiugipd:
assess potential 1mpacts to wildlife or human health associated with the detected
Redwood Creek surface water contamination.

* Collect surface water samples from Redwood Creek on a quarterly basis
(contingent upon the presence of surface water) to be analyzed TPH-G, TPH-D/K
and BTEX. Those samples should be collected at three locations relative to the
area of discolored soil noted during the Initial Site Characterization (Parsons ES
1993a) including: immediately upstream; immediately downstream; and several
hundred feet downstream. These analytical results would provide supportive data
for the risk assessment.
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FPARSONS ENGINEERING SCIENCE PHOTOGRAPHY LOG SHEET
CLIENT: East Bay Regional Parks District JOB NO. 726104 Sheet 1 of 6
DATE: 10/10/94

DESCRIPTION:

Drilling boring
for MW-1

PHOTOGRAPHED BY: HP

DATE: 10/18/94
DESCRIPTION:

Surface
completion
of MW-1

PHOTOGRAPHED BY: HP
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PARSONS ENGINEERING SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT: East Bay Regional Parks District JOB NO. 726104 Sheet 2 of 6

DATE: 10/13/94
DESCRIPTION:

Advancing
boring for
well MW-2

s = t ':L"ln & :l*(n__:.
S - e L

¥ 128

PHOTOGRAPHED BY: HP

DATE: 10/13/94
DESCRIPTION:

Installing
PVC cazing
in well
MW-2

PHOTOGRAPHED BY: HP
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PARSONS ENGINEERING SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT: East Bay Regional Parks District JOB NO. 726104 Sheet 3 of 6

DATE: 10/10/94
DESCRIPTION:

Hollow-stem
auger rig at
Jocation of
MW-3

= <2
- e - e i g

PHOTOGRAFHED BY: HP

DATE: 10/12/94
DESCRIPTION:
Advancing

boring for well
MW4

PHOTOGRAPHED BY: HP
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PARSONS ENGINEERING SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT: East Bay Regional Parks District JOB NO. 726104 Sheet 4 of 6

DATE: 10/11/94
DESCRIPTION:

Grouting

PHOTOGRAPHED BY: AP

DATE: 10/11/94
DESCRIPTION:

Emplacement of
filter pack sand
in well MW-5

PHOTOGRAPHED BY: HFP

Photo Forms/PH-11.RI 12/14/94




PARSONS ENGINEERING SCIENCE PHOTOGRAPHY LOG SHEET

-CLIENT: East Bay Regional Parks District JOB NO. 726104 Sheet 5 of 6

DATE: 10/14/94
DESCRIPTION:

Hollow-stem
auger rig at
location

of well
MW-6

FHOTOGRAFHED BY: HP

DATE: 10/18/94
DESCRIPTION:

Develop-ment of
well MW-1,
showing truck-
mounted bailer

PHOTOGRAFHED BY: HF
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PARSONS ENGINEERING SCIENCE PHOTOGRAPHY LOG SHEET

CLIENT: East Bay Regional Pagks District JOB NO. 726104 Sheet 6 of 6

DATE: 10/11/94
DESCRIPTION:

Decontam-
ination of drilling
augers by steam
cleaning

PHOTOGRAFPHED BY: HP

DATE: 10/17/94
DESCRIPTION:

EBRFPD
surveying of well
MW-6

PHOTOGRAPHED BY: HP

Photo Ferms/PH-11.RI 1214194




APPENDIX B
MONITORING WELL INSTALLATION DOCUMENTATION



WELL INSTALLATION PERMIT
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““Engineering-Science, Inc.

ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
5887 PARKSIDE DRIVE b PLEASANTON, CALIFORNIA 94588 b (510) 484-2600

4 October 1994

vt - — o S p o
1301 Marina Village Parkway, Suite 200
Alameda, CA 94501

Gentlemen:

Enclosed is drilling permit 94621 for a monitoring well
construction project at 7867 Redwood Road near Oakland for East
Bay Regional Parks District.

Please note that permit condition A-2 requires that a well

construction report be submitted after completion of the work.
The report should include drilling and completion logs, location
sketch and permit number. : ’

If you have any questions, please contact Wyman Hong at extension
235 or me at extensien 233.

Very truly yours,
7 .
Craig A. Mayfield

Water Resources Engineer IIIX

WH : mm
Enc.

59‘3’9/_&.‘@ .
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5897 PARKSIDE DRIVE

ZONE 7 WATER AGENC

-

4

x

PLEASANTON, CALIFORNIA 94588  VOICE (510) 484-2600

FAX (510) 462-3914

Mmoo P

[FOR APPLICANT TO COMPLETE]

LOCATION OF PROJECT_ Redwood Remional PucK |

L 207 Rdwo-rl_ﬁ.nd Dakiavd CH

CLIENT

tme East Bay Regional Pecrs D\Jé‘ii‘\d‘— N Wageen fee i
(519) L3s-0135 x I3\ &

dress FD Box 588l Vaice

Gty Talled  Ch _ Zp dHols- 0381

!’PUCANT ) ‘ :
ame_Enginceng ~Schense Tue . Btvie Rudee
-t ___Fax_(S10) 7e9-3299

Voice \S10) T4 - 0100

!;iress 1301 Matwg Village
Pl

Suvte 200 hj.ﬂlzp W So(

‘!PE OF PROJECT :
Il Construction Geotachnical Investigation
Cathodic Protection General
Water Supply Contamination
I Monitoring X Well Destruction
PROPOSED WATER SUPPLY WELL USE (Aot aplicable
imeslic . Industrial Other )
nicipal . Imigation
ILLING METHOD:
5 Fotary Ait Rotary ruger X
Cable Other
r‘u.en's LICENSE NO. (C" 57) 58abiL
WELL PROJECTS
Drill Hole Diameter  |Q i, Maximum
¥ Casing Diameter 4 in Depth 3O .
Surface Seal Depth ~ 0 1. Number |,
ElDTECHNICAL PFIOJECTS
Number of Borings Maximum
Hole Diameter in. Depth ft.
E!'fMATED STARTING DATE (0 Ochbec 1994
[t Ockbec 1994

EiiMATED COMPLETION DATE

| " eby agree to comply with alt requiraments of this permit and Alameda
County Ordinance No. 73-65.

Al'LICANT'S' ‘1?;4&3, m [2 9

SIGNATURE Date 8 }94 [qu

[DRILLING PERMIT APPLICATION]

14

{FOR OFFICE USE]

PERMIT NOMBER 94621

LOCAT!ON_%NUM?EB

N
H

"~ " PERMIT CONDITIONS

Circled Permit Requirements Apply

i
ENEP.E\L ,

1. Apermit application should be submitted so as to arrive at the
Zone 7 office five days prior to proposed starting date.

2. . Submit to Zone 7 within 60 days after compietion of permitted
wark the original Department of Water Resources Water Well
Drillers Report or equivalent for well Projects, or drilling logs
af'qd location sketch for geotechnical projects.

3. Permit is void if project not begun within 90 days of approval

date.
ATER@VELLS, INCLUDING PIEZOMETERS

1. Mifimum surface seal thickness is two inches of cement grout

plﬁfoed by tremie.

2 Minimum seal depth is 50 feet for municipal and industrial wells
or 20 feet for domestic and irrigation wells uniess a lesser
depth is specially approved. Minimum seal depth for
mahnitoring wells is the maximum depth practicable or 20 feet.

C. GEOTEC}'HNICAL. Backfill bore hole with compacted cuttings or
heavy bentonite and upper two feet with compacted material. =in
areas of known or suspected contamination, remied cement grout
shall be used in place of compacted cuttings.

D. CATHODIC. Fill hole above anode zone with concrete placed by
tremie. |

E. WELL DESTRUCTION. See attached.

T M b at e maRbs ek sk s gme =

Approved Date 3 Qct 94

P

- Wyman Hong d/

91992
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BORING LOG

MW-1

BORING NO.:

PROJECT NO. 726104

PROJECT NAME: Redwood Regional Park Service Yard

PAGE 1 OF 1

CONTRACTOR: Eng. Science

DRILLER: SES DATE STARTED: 10/10/34

DATE COMPLETED: 10/10/34

METHOD: H-5 Auger

AUGER DIA. 10.75 inch PID: Photoionization Detactor

PROTECTION LEVEL: D

GROUND ELEV: B563.6 MSL

THVA: Total Hydrocarbon Vapor Analyzer

TOTAL DEPTH: 18 feet

- dWa Wy E W N W

LOGGED BY: HP Y. FIRST OCCURENCE OF GROUNDWATER (feet below ground surface): 9 feet
(Elevations are feet above mean seal level [MSL)) HAMMER WEIGHT: 140 Ibs HAMMER DROP: 30 inches
SOIL DEPTH| BLOWS| THVA | PID SOIL DESCRIFTION AND COMMENTS ON
SAMPLE IN PER | SPLIT | SPLIT ADVANCE OF BORING
LOCATION FEET | & IN. | SPOON| SPOON
AND NO. (pemv} | (PPITTY)
Upper 6 Inches asphalt
Brown top soll and gravel
2 - . e m e mmm
Dark brown fractured slitstone, wecthering to clay,
4 damp, ficble
vw1-5 |l 8
6 - 16 0
24 °
B —
B 2 e [
v 7 Light gray-brown siltstone, friable, particles of clay,
10 0 0 moist fo wet
14
12 -
14 ™
Not 0 Q
16 Rec.
18
Boftom of boring at 18 feet below ground surface
ra
ecseribmrred-bht.cde REDWOOD REGIONAL PARK SERVICE YARD
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DATA RECORD

MONITORING WELL INSTALLATION

PROJECT NAME: Redwood Regional

BORING DIAMETER: 10.75 inches

PROJECT NO: 726104

WELL INSIDE DIAMETER: 4.0 Inches

MW-1

WELL NO:

CONTRACTOR:  Engineering-Sclence

WELL MATERIAL: Polyviny! chleride

DATE INSTALLED: 10 October 1994

DRILLING CO: Soils Exploration Service

TOP OF CASING ELEVATION: 565.9

DRILLING METHOD: Hollow-stem Auger

FIELD GEOLOGIST. H. Pietropaoli

GROUND SURFACE ELEVATION: 5636

DEVELOPMENT METHOD: Surge & Ball

{All slevations are feet above mean sea level [MSL])

Depth
(Feet below ground surface jogs])

KEY PADLOCK
—— B* STEEL COVER WITH DRAIN HOLES AT BASE
i 4" PVC CAP
5 CONCRETE PAD, 3' x 3'
e GROUND
. e SURFACE
b » . :.\\\h\\\\\\\\\\5\\\\\\\\\\\\\\\\\
o . 4" ID SCHEDULE 40 POLYVINYL CHLORIDE (PVC)
o -3 " CASING WITH THREADED JOINTS
e M\ TYPE OF GROUT: (7) 100# SACKS E%Hg#bhé% (%(E)MENT
yuren s oo AR N e
DATE. 18 October 1994~ g, %
\~ TYPE OF SEAL: HYDRATED BENTONITE PELLETS

TOF OF SCREEN

TYPE OF BACKFILL: MONTEREY SAND #2/12

SCREEN SLOT SIZE: 0.020-inch

A7
18

BOTTOM OF SCREEN
TYPE OF PLUG: THREADED PVC CAP

? SISSHERN
£

s

NOT TO SCALE

&aumeribrrved-frwl .cir

R RD
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MW-2

BORING LOG BORING NO.
PROJECT NO. 726104 PROJECT NAME: Redwood Regional Park Service Yard | PAGE 1 OF 2
CONTRACTOR: Eng. Science | DRILLER: SES DATE STARTED: 10/12/94 | DATE COMPLETED: 10/12/94

METHOD: H-5 Auger

AUGER DIA. 10.75 inch

PID: Photoicnization Detector | PROTECTION LEVEL: D

GROUND ELEV: 564.1 MSL

THVA: Total Hydrocarbon Vapor Analyzer

TOTAL DEFPTH: 37 fest

LOGGED BY: HP

=

FIRST OCCURENCE OF GROUNDWATER (feet below ground surface):

25 feet

‘Elevations are feet above mean sea level IMEH) HAMMER WEIGHT: 140 Ibs HAMMER DROP: 30 inches
DEPTH|BLOWS| THVA | PID
SOIL SOIL DESCRIPTION AND COMMENTS ON
IN PER | SPLIT | SPUT
L%‘E'ﬁ%%é,q FEET | & IN. | SPOON| SPOON ADVANCE OF BORING
AND NO. {pemv) | (ppmv)
2 _| .
Red brown gravelly silt (Fill), dry
4
4 Brown gravelly, sity clay (Fill), dry
6 - 8 0 04
B
8 —
10— 7 Fll os above: becomes damp at 10 feet
10 0 24
5
12 Base of fill at 13.5 feet s evidenced by decreased
rate of penetation
¥ Dark brown sitty clay to clay (CL), damp, plastic, soft
2 fuel odor
2 850 2210
16 4
2
4
6
187 2
B
8
20d 2 200 218 Red vellow brown clayey sit (ML), minor gravel, slightly
6 plastic, damp, minor soft ciayey 2ones
Mw2-21 10
-| §
24 8
7
Not .
Recov. Brown clayey, sity, gravel (GC), (0.5- to 1-inch), slighty
2 ¢ plastic, loose, molst
< NS 0 1.7
26 _| Recowv. {confinued)
ciwserbmrired-bhia cdr

REDWOOD REGIONAL PARK SERVICE YARD




. ) L f
N S N R Se aEE EE e

My S e

BORING LOG soama No: IMW-2
PROJECT NO. 726104 PROJECT NAME: Redwood Regional Park Service Yard | PAGE 2 OF 2
CONTRACTOR: Eng. Science | DRILLER: SES DATE STARTED: 10/i2/64 | DATE COMPLETED: 10/12/94
METHOD: H-8 Auger AUGER DIA. 10.75 inch PID: Photolonization Detsctor | PROTECTION LEVEL: D
GROUND ELEV: 564.1 MSL | THVA: Tota! Hydrocarbon Vapor Analyzer TOTAL DEPTH: 37 feet

LOGGED BY: HP

~X- FiRST OCCURENCE OF GROUNDWATER (fest below ground surface): 25 feet

{Elevations are feet above mean sea lsvel |h_d§L]Q HAMMER WEIGHT. 140 Ibs HAMMER DROP: 30 inches
DEPTH]BLOWS| THVA | PID
afie | TH| R S | o CeSgheY A%SaE T o
LOCATION FEET & IN. | SPOON[ SPOON
AND ND, (rpmv) | (ppmv)
Red brown siity clay (CL), soft, damp to wet, plastic
Not
28 _| Rec
3 Brown clayey siify gravel (GM), loose, slightly plastic, wet
5
5
V4, 0 16
5
7
32 4
5
6
&
4 — 5 Green brown slitsione, weatherng io clay, hard,
: fiable, moist
38 -4 5
15
50 o | © Bottorn of dilied boring at 36.5 feet below ground surface
0
m —
:waeribmered-bhZh.cor REDWOOD REGIONAL PARK SERVICE YARD




MONITORING WELL INSTALLATION
DATA RECORD

PROJECT NAME: Redwood Regional | BORING DIAMETER: 10.75 inches MW 2
WELL NO: -

PROJECT NO: 726104 WELL INSIDE DIAMETER: 4.0 inches

CONTRACTOR:  Engineering-Science | WELL MATERIAL: Polyvinyl chioride | DATE INSTALLED: 13 October 1994
DRILLING CO: Solls Exploration Service | 1op OF CASING ELEVATION: 5665 | DRILLING METHOD: Hollow-stem Auger

FIELD GEOLOGIST. H. Pietropaoli GROUND SURFACE ELEVATION: 584.1|DEVELOPMENT METHOD: Surge & Ball

(Al elevations are feet above mean sea leve! [MSL])

Depth
{Feot below ground surface [bgs]

KEY PADLOCK
‘/ — 8" STEEL COVER WITH DRAIN HOLES AT BASE

2.4

4* PVC CAP
§" CONCRETE PAD, 3' x &

GROUND
SURFACE

h
T Rananaaaaan b bbb AL R R AR R R R R N

4" ID SCHEDULE 40 POLYVINYL CHLORIDE (PVC)
CASING WITH THREADED JOINTS

= ~ 1 TYPE OF GROUT. (P7) 100¥ SACKS PORTLAND CEMENT

"L Yo TO (1) 100¢ SACK PURE BENTONITE POWDER TO
MR 100 GALLONS POTABLE WATER
15 [
18" TYPE OF SEAL: HYDRATED BENTONITE PELLETS
20

TOP OF SCREEN

WATER TABLE: 22.52' bgs
DATE: 18 Ociober 1884 ¥

TYPE OF BACKFILL: MONTEREY SAND #2M2

SCREEN SLOT SIZE: 0.020-inch

35 - ; BOTTOM OF SCREEN
: 77 A TYPE OF PLUG: THREADED PVC CAP
w_ | 77

ROT TO SCALE

° - REDWOOD REGIONAL PARK SERVICE YARD




BORING LOG

MW-3

BORING NO.:

PROJECT NO. 726104

PROJECT NAME: Redwood Regional Park Service Yard

PAGE 1 OF 2

CONTRACTOR: Eng. Science

DRILLER: SES DATE STARTED: 10/10/94

DATE COMPLETED: 10/11/94

METHOD: H-S Auger

AUGER DIA. 10.75 inch PID: Photoionization Detector

PROTECTION LEVEL: D

GROUND ELEV: 558.1 MSL | THVA: Total Hydrocarbon Vapor Analyzer TOTAL DEPTH: 42 feet

LOGGED BY: HP Y. FIRST OCCURENCE OF GROUNDWATER (feet below ground surlace): 34.5 feet

HAMMER DROP: 18 inches

[Elevations ars feet above mean sea level Iﬁqt

HAMMER WEIGHT. 140 lbs

SOIL DEPTH| BLOWS| THVA { PID SOIL DESCRIPTION AND COMMENTS ON
SAMPLE iN PER | SPLIT | SPUT ADVANCE OF BORING (INCLUDE WATER LOSS AND Uscs
s LocaTion | FEET | 6 IN. | SPOON] SPOON MAJOR STRATA CHANGES)
AND NO. (ppmv) | (PPITW)
' Light brown silt, loose, dry fo damp, fragment of
2 frachured siltstone (2- to 24-inches)
| .
I sd e |, Light brown si, siightly piastic, airy, loose
o 239
| *
l Mw3- 10 ° 1 ° Same as above
8 0 78
8
l 12 =
[ Red brown clayey sitt, slightly plastic, soft, damp
14 = to moist
i s
- 3 o 19
l 18- ¢
13—' e o —— e e e e e e e S — — — e — — — -
. Mottled yellow red silty clay, soft,, plastic, damp
0V =—- 3 to wet
4 ¢ 0.7
5
| 2
I 24 = Blue-grey sifty clay, soft,, plastic, domp
. o wet, wood fragments
l MW3-25 5 26 | 2 0 1 (Continued)
eosaseibameiyed-bida.cde REDWOOD REGIONAL PARK SERVICE YARD




BORING LOG sorva no:  VIW-3
PROJECT NO. 726104 PROJECT NAME: Redwood Regional Park Service Yard | PAGE 2 OF 2
CONTRACTOR: Eng. Sdence | DRILLER: SES DATE STARTED: 10/10/04 | DATE COMPLETED: 10/11/94
METHOD: H-S Auger AUGER DIA. 10.75 inch PID: Photoionization Detector] PROTECTION LEVEL: D
GROUND ELEV: 558.1 MSL | THVA: Total Hydrocarbon Vapor Analyzer TOTAL DEPTH: 42 fest
LOGGED BY: HP Y- FIRST CCCURENCE OF GROUNDWATAER ({fest balow ground surface): 34.5 feet
E}gvations are feat above mean sea level [M3L]) HAMMER WEIGHT: 140 lbs HAMMER DROP: 18 inches
SOILS DEFTH] BLOWS| THVA | PID SOIL DESCRIPTION AND COMMENTS ON
SAMPLE IN PER | SPLIT | SPLIT ADVANCE OF BORING (INCLUDE WATER LOSS AND UsCcs
LocaTioN | FEET | 6 IN. | SPOON| SPOON MAJOR STRATA CHANGES)
AND NO. {ppmv) | {ppmv)
28
304 ,
2 o °
3

32 Same as above, 10-30% organics (wod)

Clayey gravel, angular, 0.25- 1o 2-inch, med. dense
40 =] 3 1o loose, wet, organics, iron staining

[

42 = 4 Q 19

Bottom of boring ot 42 feet below ground surface

wWrenbmred-bhSb.cde REDWOOD REGIONAL PARK SERVICE YARD
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MONITORING WELL INSTALLATION
DATA RECORD

PROJECT NAME: Redwood Regional | BORING DIAMETER: 10.75 inches ' MW 3

WELL NO:
PROJECT NO: 726104 WELL INSIDE DIAMETER: 4.0 inches

CONTRACTOR: Engineering-Science | WELL MATERIAL: Polyvinyl ehloride DATE INSTALLED: 10 OQctober 1994

DRILLING CO: Soils Exploration Service | yop oF CASING ELEVATION: 560.9 | DRILLING METHOD: Holiow-stem Auger
FIELD GEOLOGIST. H. Pietopaci  |GROUND SURFACE ELEVATION: 558.1 [DEVELOPMENT METHOD: Surge & Bai

{All slevations are feet above mean sea lavel [MSL])

Deapth
{Feet below ground surface [bgs)

KEY PADLOCK
‘/ 8" STEEL COVER WITH DRAIN HOLES AT BASE

4" PVC GCAP
5" CONCRETE PAD, 3' x &

] GROUND
. SURFACE

. \\\\\\!
SR

9 . 4" ID SCHEDULE 40 POLYVINYL CHLORIDE (PVC)
-l g CASING WITH THREADED JOINTS

\ TYPE OF GROUT: g.)l 100# SACKS PORTLAND CEMENT
TO (&100# SACK PURE BENTONITE POWDER TO
100 GALLONS POTABLE WATER

2I

TYPE OF SEAL: HYDRATED BENTONITE PELLETS

TOP OF SCREEN

WATER TABLE 22.44' bgs
DATE: 18 October 1934

h 4

TYPE OF BACKFILL: MONTEREY SAND #2/12

SCREEN SLOT SIZE: 0.020-inch

41'

— BOTTOM OF SCREEN
42'

TYPE OF PLUG: THREADED PVC CAP

vz

NOT TO SCALE

HE BN I Il IS A BN D BE A B B B U S BT I B Ea
4

cueribmi\red-rmw3. odr

REDWOOD REGIONAL PARK SERVICE YARD




BORING LOG soama no:  IVIW-4
PROJECT NO. 726104 PROJECT NAME: Redwccd Regional Park Service Yard PAGE 1 OF 1
CONTRACTOR: Eng. Science | DRILLER: SES DATE STARTED: 10/12/94 | DATE COMPLETED: 10/12/04
METHOD: H-S Auger AUGER DIA. 10.75 inch PID: Photoionization Detector| PROTECTION LEVEL: [
GROUND ELEV: 546.0 MSL | THVA: Total Hydrocarbon Vapor Analyzer TOTAL DEFTH: 26 feet
LOGGED BY: HP . FIRST OCCURENCE OF GROUNDWATER (feet below ground surface): 17 feet
(Elevations are fest above mean sea level {MSL)) HAMMER WEIGHT: 140 ibs HAMMER DROP: 30 inches
soiL sAMpLE| DEPTHIBLOWS| THvA | PID SOIL DESCRIPTION AND COMMENTS ON

LOCATION IN PER { SPLIT | SPLIT ADVANCE OF BORING

No. | FEET | 6 IN. {sPoon| sPoon
AND NO oo | T

St with gravet (Fil)

r~
|

-

=

— N~
o

4 - 0 457

Brown clayey silt to sitt (ML}, cry, dense, slightty plastic

Coior chonge to brown

Color change fo light brown

10 —

° 28 Mottieded crange-brown silty ¢lay to clayey silt (CL/ML),
damp, slightly piastic, <2% organics, red slity
patches {0.12- 1o 0.25-inches)

12 7

147 Blue discolored sitty clay [CL), 2% gravel {0.1- to 0.5-inch)

domp, slightly piastic, fuel odor

MwW4-15.5 680 816

16 =

7]

MW4-16.5 Light brown sittstone, dense, hard, moist

18

Gray clayey coarse sand (SC), 2% gravel (0.25- to 1-inch)
saturated, organics, red and yellow siitstone paiches
{0.1- to 0.25-Inches)

22

24 =~

/ Brown clayey gravelly sitt (ML), wet, red siitstone
clasts (0.25- to 1-inch), loose, slightly plastic

VR AWRNUNRL CRVWONWE N YOI DO AOT T NN 0D

26 ° o | Botomof boring ot 26 feet below ground surface
£usarbmrired-bhd cdr REDWOOD REGIONAL PARK SERVICE YARD
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MONITORING WELL INSTALLATION
DATA RECORD

PROJECT NAME: Redwood Regional | BORING DIAMETER: 10.75 inches ' MW 4
WELL NO: -
PROJECT NO: 726104 WELL INSIDE DIAMETER: 4.0 inches

CONTRACTOR:  Engineering-Science | WELL MATERIAL: Polyvinyt chioride | DATE INSTALLED: 12 October 1994
DRILLING CO: Soils Exploration Servics | 1op oF CASING ELEVATION: 546.1 | DRILLING METHOD: Hollow-stem Auger
FIELD GEOLOGIST: H. Pietropacl | GROUND SURFACE ELEVATION: 546.0]DEVELOPMENT METHOD: Surge & Ball

(ANl elevations are feot above mean sea level [MSL])

Depth
{Feet below ground surface fbgs])

KEY PADLOCK
/ 8* STEEL COVER WITH DRAIN HOLES AT BASE
2.1
A— I_I 4" PVC CAP
5" CONCRETE PAD, 3' x 3
. A GROUND
T S _'-_ . . SURFACE
\\\‘\““N\*ﬁ‘\\\\\\\\\‘ :. -. ) b T s T Ty Ty s T T Ty T Sy T S Ty S i iy By iy By
‘o - 4" |D SCHEDULE 40 POLYVINYL CHLORIDE (PVC)
- e e CASING WITH THREADED JOINTS
| . '." A ol I TYPE OF GROUT: 100# SACKS PORTLAND CEMENT
4.8 s o Lt TO (1) 100# SACK PURE BENTONITE POWDER TO
— g 100 ONS POTABLE WATER
g O TYPE OF SEAL: HYDRATED BENTONITE PELLETS

10

TOP OF SCREEN

WATER TABLE 14.82 bgs ¥
DATE: 18 October 1994

TYPE OF BACKFILL: MONTEREY SAND #2/12

SCREEN SLOT SIZE: 0.020-inch

25

— BOTTOM OF SCREEN
26

TYPE OF PLUG: THREADED PVC CAP

Yitzzz.

NOT TO SCALE

cusmbmymmd e REDWOOD REGIONAL PARK SERVICE YARD




BORING LOG

MW-5

BORING NO.:

PROJECT NO. 726104

PROJECT NAME: Redwood Regional Park Service Yard

PAGE 1 OF 1

CONTRACTOR: Eng. Science

DRILLER: SES

DATE STARTED: 10/11/84

DATE COMPLETED: 10/11/94

METHOD: H-S Auger

AUGER DIA. 10.75 inch

PID: Photoionization Detector

PROTECTION LEVEL: D

GROUND ELEV: 545.2 MSL

THVA: Tota) Hydrocarbon Vapor Analyzer

TOTAL DEPTH: 26.5 feet

LOGGED BY: HP

=

FIRST OCCURENCE OF GROUNDWATER (feet below ground surface):

16.5 foet

Elevations are feet above mean sea level IMSL HAMMER WEIGHT: 140 Ibs HAMMER DROFP: 30 inches
solL SampLE| DEFTH|BLOWS| THVA | PID SOIL DESCRIPTION AND COMMENTS ON
IN PER | spuT | sPur
e | eeeT | & N. | sPoon| spoon ADVANCE OF BORING
(ppmv) | (PPIY)
2 —
4
Brown clayey sitt (ML), darmp, medium dense,
2 slightty piastic
2
a —
e As above
4 0 14
5
12 =
14 —
MwW5-15 I ] Yellow-brown slitstons, friable, dense, saturated
6= 7 ° © (evidenced by wet sampiler tip)
x| 8
18
20 -
6
3 ° o Brown clayey gravel (GC), wet, poorly sorted, loose
24 5
24 - As above
10
s U | o | © [/ bottorof dled boting at 26 feet below ground surface
cWesrbawired-bhS.cdr REDWOOCD REGIONAL PARK SERVICE YARD




MONITORING WELL INSTALLATION
DATA RECORD

PROJECT NAME: Redwood Regional | BORING DIAMETER: 10.75 inches MW 5

WELL NO:
PROJECT NO: 726104 WELL INSIDE DIAMETER: 4.0 inches

CONTRACTOR:  Engineering-Science | WELL MATERIAL: Polyvinyl chloride | DATE INSTALLED: 11 October 1994
DRILLING CO: Soils Exploration Service | Top OF CASING ELEVATION: 547.5 | DRILLING METHOD: Hotiow-stem Auger]
FIELD GEOLOGIST: H. Pietropach GROUND SURFACE ELEVATION: 545.2] DEVELOPMENT METHOD: Surge & Bai

{All slevations are fest above mean sea level [MSL)

Depth
(Feet below ground surface [bys])

KEY PADLOCK
‘/ 8" STEEL COVER WITH DRAIN HOLES AT BASE

-2.3
E— m u‘ 4" PVC CAP
5° CONCRETE PAD, 3 x 3'
3 ) GROUND
o B SURFACE
\\\\\\\N\\\%\\‘\“\\\\\\\ :. 'n . L T S g My T A iy Ay 90 0 40 0 00 0 0 Y T N T Ny
S .’ 4" I SCHEDULE 40 POLYVINYL CHLORIDE (PVC)
-l P CASING WITH THREADED JOINTS
| L I -l TYPE OF GROUT: 100# SACKS PORTLAND CEMENT
5 : L TO (1) 100# SACK PURE BENTONITE POWDER TO
. 100 GALLONS POTABLE WATER
Al TYPE OF SEAL MWYDRATED BENTONITE PELLETS
Bl
10

TOP OF SCREEN

WATER TABLE 15.98' bgs ;
DATE: 18 October 1954

TYPE OF BACKFILL: MONTEREY SAND #2/12

SCREEN SLOT SIZE: 0.020-inch

25 —
28 .

BOTTOM OF SCREEN
TYPE OF PLUG: THREADED PVC CAP

NOT TO SCALE

REDWOOD REGIONAL PARK SERVICE YARD




I BORING LOG soring 0.  MW-6
PROJECT NO. 726104 PROJECT NAME: Redwood Regional Park Service Yard | PAGE 1 OF 1
l CONTRACTOR: Eng. Science | DRILLER: SES DATE STARTED: 10/14/04 | DATE COMPLETED: 10/14/94
METHOD: H-S Auger AUGER DIA. 10.75 Inch PID: Photolonization Detector | PROTECTION LEVEL: D
GROUND ELEV: 5433 M5L | THVA: Total Hydrocarbon Vapor Analyzer TOTAL DEPTH: 25 feet
l LOGGED BY. HP -X_  FIRST OCCURENCE OF GROUNDWATER (feet below ground surface): 19.5 feet
l {Elevations are feet above mean ssa level [MSLD HAMMER WEIGHT. 140 ths _ HAMMER DROP: 30 Inches
SOIL SAMPLE] PEFTH| BLOWS| THVA | PID SOIL DESCRIPTION AND COMMENTS ON
IN PER | SPLIT | sruT
LOCANON | reer | & N, | sPoon| sroon ADVANCE OF BORING
' epmv) | (Pprv)
Light brown siit {Fill}, dry, loose
] :
1 . -
) Gravelly, clayey siit (ML), dry, loose, sightly plastic
' 2 °
| ']
10— 50
l a8 0 28
50+ Yellow sitstore, dense, dry. 1ed sitstone clasts
12 (0.25- to 0.5-nch) abundant gravel and rock
l fragments in diilll cuttings, slow rate of penefration
14 =
i 6
o 35
| i
l 18 Mottled yellow-brown-ed gravelly, siity clay (CL), moist
d 2 o wet
18 & 0 20
l mws-19 Il X § Blue-grey ciay (CH), soff, plastic, 20% organics, molst
20 - 47 to wet
21 ° ° As above, with minor gravel, wet
] o]
INo
ReCOV Green-brown coarse sandy, clayev grave! (GC), ioose
sciiurcted
l 2a ~f 20
a2 0 0
50
l 26 — Bottorn of driiled boring at 27 feet below ground surface
e:uaaribarred-bh.cdr REDWOOD REGIONAL PARK SERVICE YARD




MONITORING WELL INSTALLATION

DATA RECORD

PROJECT NAME: Redwood Regional

BORING DIAMETER: 10.75 inches

PROJECT NO: 726104

MW-6

WELL NO:
WELL INSIDE DIAMETER: 4.0 inches

CONTRACTOR:  Engineering-Science

WELL MATERIAL: Polyvinyl chloride DATE INSTALLED: 17 October 1594

DRILLING CO: Soils Exploration Service

TOP OF CASING ELEVATION: 545.6 | DRILLING METHOD: Hollow-stem Auger,

FIELD GEOLOGIST. H. Pietropaoh

GROUND SURFACE ELEVATION: 543.3|DEVELOPMENT METHOD: Surge & Balll

{All elevations are feet shove mean ssa level [MSL]

Depth
(Feet below ground surface [bgs]

8" STEEL COVER WITH DRAIN HOLES AT BASE

-2.3

NN NN ONTON

" -
e e e e b L L L

WATER TABLE 13.22 bgs
DATE: 18 October 1994 Y

28
26'

27

e/ KEY PADLOCK

u 4" PYC CAP
§* CONCRETE PAD, 3' x &

GROUND
SURFACE

e g T P T Sy T S T Ty T T T B T T T T T T e T T

4" {D SCHEDULE 40 POLYVINYL CHLCRIDE (PVC)
" L CASING WITH THREADED JOINTS

i TYPE OF GROUT: 100# SACKS PORTLAND CEMENT

- -, TO (1) 100# SACK PURE BENTONITE POWDER TO

100 GALLONS POTABLE WATER
T TYPE OF SEAL: HYDRATED BENTONITE PELLETS

TOP OF SCREEN

TYPE OF BACKFILL: MONTEREY SAND #2712

SCREEN SLOT SIZE: 0.020-inch

E— BOTTOM OF SCREEN
TYPE OF PLUG: ‘THREADED PVC CAP

5

NOT TO SCALE

cuseribmriyed-mwe. odr

REDWOOD REGIONAL PARK SERVICE YARD




WELL COMPLETION REPORT




. CONFIDENTIAL

- WELL COMPLETION REPORT
(WELL LOGS)

- REMOVED




APPENDIX C

SOIL SAMPLE CHAIN-OF-CUSTODY RECORDS
AND ANALYTICAL LABORATORY REPORTS



Curtis & Tompkins, L1d., Anaytical Laboratories, Since 1878

2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-0O900

Date: 25-0CT-94
Lab Job Number: 117937 :

Project ID: 726104.03000
Location: EBRPD Redwood Yard |

e
s

Reviewed by:

Reviewed by:

This package may be reproduced only in its entirety.

Berkeley Irvine




Cb Cunlis & Tornpkins, Ld.

LABORATORY NUMBER: 117997 DATE SAMPLED: 10/14/%4

CLIENT: Engineering-Science, Inc. DATE RECEIVED: 10/14/94
PROJECT 1ID: 726104.03000 DATE EXTRACTED: 10/17/94
LOCATION: EBRPD Redwood Yard DATE ANALYZED: 10/18/94

DATE REPORTED: 10/25/94

Extractable Petroleum Hydrocarbons in Scils & Wastes
California DOHS Method
LUFT Manual October 1989

LAB ID SAMPLE ID KEROSENE DIESEL REPORTING
RANGE RANGE LIMIT
(mg/Kg) (mg/Kg) (mg/Kqg)

117997-1 MW6-19 ND 2% 1

117997 Method Blank ND ND 1

ND = Not detected at or above reporting limit; reporting limit
applies to all analytes.

* Sample chromatogram does not resemble hydrocarbon standard.

QA/QC SUMMARY

RPD, % <1
RECOVERY, % 97
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Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 117997 DATE SAMPLED: 10/14/94

‘CLIENT: Engineering-Science, Inc. DATE RECEIVED: 10/14/94
PROJECT ID: 726104.03000 DATE ANALYZED: 10/19/%94
LOCATION: EBRPD Redwood Yard DATE REPORTED: 10/25/94

Total Volatile Hydrocarbons with BTXE in Soils & Wastes
TVH by California DOHS Method/LUFT Manual October 1989
BTXE by EPA 5030/8020

LAB ID SAMPLE ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASQOLINE BENZENE XYLENES

(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

117997-1 MW6-19 ND(1) ND(5) ND(5) ND(5) ND(5)

117997 Method Blank ND(1) ND (5) ND(5) ND(5) ND(5)

ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses.

QA/QC SUMMARY

RPD, % 4
RECOVERY, % : 91
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" N ";ﬁ:\;ﬁ“* ™ R .
E Na.‘,,i‘&:f'a';.?’f":!}:’ug: Parkuay,Suite 200 CHAIN OF CUSTODY RECORD :

Phone: (510) 769-0100 Fax: (510) 769-9244

LABORATORY: PROJECT MANAGER: PROJ. #: v A / ANALYSIS REQUIRED
26/70Y- ,
C+7 ZV”AO"’ /151'300() Eg"
PROJECT NAME/LOCATION: @ 5" “i:.
FECPD  Hedwor! 4! oA
' ' 1k 9/ o &
SAMPLER(S): (SIGNATURE) .- 18 S NSO AN .
- A\ ,
/ ' fj /kéi - § WA %\ \ t/5
(€02 SN B Y Y
[ 7 O ;
SAMPLE | DATE | TIME SAMPLE LOCATION “\ /&S < 9 é"
s D i h % I\%‘ "
‘ | ‘ AN NYE N
-\ fe19 bofod o2 el | 1 19" s ilslAAA . S {4Anrd
; . . ) ) f
l- r‘f J ! t ;
e . ‘
. ’ .
B ] M ' ‘T‘: ’ ,::
i A5y :. ‘;:_'
A i "-ﬁ“_ﬁ i . | f
3 bl .
RRCR : J!. l :"', H I
2 T e )
EBLIN UISHED B (SIGNATURE) 7‘E *(SIC \E TIME | RECEIVED BY: (SIGNATURE)
w/ tmnm/ /0 'ﬁf755 /\ 2 .
It ED BY: (SIGNATURE) %’W BY: | DATE .| YIM me y x
S T s
F) \&\\\(‘x \?\-\ NE
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Curtis & Tompkins, Ltd., Anatical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 24710, Phone (510) 486-0900

Date: 25-0CT-94
Lab Job Number: 117940
Project ID: 726104.03000
Location: EBRPD Redwood Yard

33N3laysag::lﬂai\{3ﬂ19h":l

61 8¢ 100

(3A13034
\ ]

This package may be reproduced only in its ehtirety.

Berkeley frvins
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Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 117940 , DATE SAMPLED: 10/10,11/94
CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 10/11/94
PROJECT ID: 726104.03000 DATE EXTRACTED: 10/13/94
LOCATION: EBRPD REDWOOD YARD DATE ANALYZED: 10/15/94

DATE REPORTED: 10/25/94

Extractable Petroleum Hydrocarbons in Soils & Wastes
California DOHS Method
LUFT Manual October 19895

LAB ID SAMPLE ID KEROSENE DIESEL REPORTING
RANGE RANGE LIMIT
(mg/Kg) (mg/Kg) (mg/Kg)
117940-1 MW1-5 ND 3% 1
117940~2 MW3-10 ND 3% 1
117940-3 MW3-25 * % 5% 1
117940-4 MW5A-15 200% kkk 1
117940-5 MW5-15 ND 2% 1
METHOD BLANK ND ND 1

ND = Not detected at or above reporting limit; reporting limit
applies to all analytes.

* Sample chromatogram does not resemble hydrocarbon standard.
*#% Kerosene range not reported due to overlap of hydrocarbon ranges.
*** Diesel range not reported due to overlap of hydrocarbon ranges.

QA/QC SUMMARY

e —— — ——

RECOVERY, % } 81

S




Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 117940 DATE SAMPLED: 10/11/94
CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 10/11/94
PROJECT ID: 726104.03000 DATE ANALYZED: 10/22/94
LOCATION: EBRPD REDWOOD YARD DATE REPORTED: 10/25/94

Total Volatile Hydrocarbons with BTXE in Soils & Wastes
TVH by California DOHS Method/LUFT Manual October 1989
BTXE by EPA 5030/8020

1AB ID SAMPLE ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(mg/Kg) (ug/Kg} (ug/Kg) (ug/Kg} (ug/Kg)

117940-4 MW5A4-15 570% ND(5) 1100 1900 2900

METHOD BLANK ND(1) ND(5) ND(5) ND(5) ND(5)

* = Sample chromatogram does not resemble gasoline standard pattern.

ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses.

QA/QC SUMMARY

RPD, % 6
RECOVERY, % 94




Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 117940 DATE SAMPLED: 10/10,11/94
CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 10/11/94
PROJECT ID: 726104.03000 DATE ANALYZED: 10/17/94
LOCATION: EBRFD REDWOOD YARD DATE REPORTED: 10/25/94

Total Volatile Hydrocarbons with BTXE in Soils & Wastes
TVH by California DOHS Method/LUFT Manual October 1989
BTXE by EPA 5030/8020

LAEB ID SAMPLE ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

I ———————— . T . — — - -—— - ——

117940-1 MW1-5 ND(1) ND(5) ND(5) Nn(sj ND(5)
117940-2 MW3~10 ND (1) ND(5) ND(5) ND(5) ND(5)
117940-3 MW3-25 ND(1) ND(5) ND(5) ND(5) ND(5)
117940-5 MW5-15 ND (1) ND(5) ND(5) ND(5) ND(5)

METHOD BLANK ND(1) ND(5) ND(5) ND(5) ND(5)

ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses.

QA/QC SUMMARY

T EESECCEREEEERTSS

LCS RECOVERY, % 101
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| AN/ W
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-0900

Date: 01-NHOV-94
Lab Jcob Number: 117980
Project ID: 726104.03000
Location: EBRFD Redwood Yard

Reviewed by: /T;_w& K Wf‘lﬁ-k

Reviewed by: 612”"

This package may be reproduced only in its entirety.

Berkeley - frvine



LABORATORY NUMEER: 117980

CLIENT: ENGINEERING SCIENCE, INC.
PROJECT ID: 726104.03000
LOCATION: EBRPD Redwood Yard

Cb Curtis & Tompkins, Ltd.

DATE SAMPLED: 10/12/94
DATE RECEIVED: 10/13/94
DATE ANALYZED: 10/19/94

DATE REPORTED: 11/01/94

Total Volatile Hydrocarbons with BTXE in Soils & Wastes
TVH by California DOHS Method/LUFT Manual October 1989
BTXE by EPA 5030/8020

LAB ID SAMPLE ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg}

117980-001 MW4-15.5 22%% ND(5) 38 ND(5) 490%
117980-002 MW4-16.5 10%% ND(5) 9 110 210w

METHOD BLANK ND (1) ND (5} ND(5) ND(5) ND(5)

* Presence of this compound confirmed by second column; however, the
confirmation concentration differed from the reported result by more than
a factor of two.

*% Sample chromatogram does not match the gasoline standard pattern.

ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses.

QA/QC SUMMARY

RED, % 4
RECOVERY, % . 91




Cb Curtis & Tordpkins. bid.

LABORATORY NUMBER: 117980 DATE SAMPLED: 10/12/94
CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 10/13/94
PROJECT ID: 726104.03000 DATE ANALYZED: 10/25/94
LOCATION: EBRPD Redwood Yard DATE REPORTED: 11/01/94

Total Volatile Hydrocarbons with BTXE in Soils & Wastes
TVH by California DOHS Method/LUFT Manual October 1989
BTXE by EPA 5030/8020

LAB ID SAMPFLE 1D TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(ng/Kg) (ug/Kg)} (ug/Kg) (ug/Kg) (ug/Kg}

117980-003 Mw2-21 130 310 180 1,300 4,400

METHOD BLANK ND (1) ND(5) ND(5) ND(5) ND (5)

ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses.

QA/QC SUMMARY

RPD, % <1
RECOVERY, % : 102
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CE Curtis & Tompkins, Lid.

LABORATORY NUMBER: 117980 DATE SAMPLED: 10/12/94

CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 10/13/94
PROJECT ID: 726104.03000 DATE EXTRACTED: 10/17/94
LOCATION: EBRPD Redwood Yard DATE ANALYZED: 10/19/94

DATE REPORTED: 11/01/94

Extractable Petroleum Hydrocarbons in Soils & Wastes
California DOHS Method
LUFT Manual October 1989

LAB ID SAMPLE ID KEROSENE DIESEL REPORTING
RANGE RANGE LIMIT
(mng/Kg) (mg/Kg) (mg/Kg)

117980-001 MW4-15.5 4* Tk 1
117980-002 MW4-16.5 43% dek & 1
117980-003 Mw2-21 48* *hk 1

METHOD BLANK ND ND 1

ND = Not detected at or above reporting limit; reporting limit
applies to all analytes.

* Sample chromatogram does not resemble hydrocarbon standard.
*** Diesel range not reported due to overlap of hydrocarbon ranges.

QA/QC SUMMARY

|
I

RPD, % <1
RECOVERY, $% 97
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Alameda, Califomss 04501 e 200 CHAIN OF CUSTODY RECORD
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APPENDIX D

GROUNDWATER MONITORING, SAMPLING AND ANALYSIS
DOCUMENTATION




WATER LEVEL DATA AND
GROUNDWATER MONITORING NOTES



WATER LEVEL DATA

PARSONS ENGINEERING SCIENCE

DATE: 10 November 1994 PROJECT/LOCATION: Redwood Regional Park Service Yard,
Oaktand, California
PROJECT No.: 726104 PERSONNEL: Alan C. Peel
Mw-2 235 36.5 -24 211 4 84 566.5 5430
Mw-3 18.9 42.0 -28 16.1 4 15.0 5609 542.0
MW-4 14.7 26.0 -21 126 4 73 548.1 5334
MwW-5 16.6 26.0 =23 14.3 4 6.1 5475 5309
MW -6 13.2 270 -23 109 4 89 545.6 5324
NOTES:
TO.C. = Top of Casing
Gallons/casing volume for 4" inner diameter casing = 0.65 galions per linear foot
Negative value for *Depth to T.O.C." indicatcs that T.0.C. is above ground surface
G.S. — Ground Surface
USGS = U.S. Geological Survey mecan sca level (MSL) Ci\ebrpd\NovO4WLwk1

Alf elevations surveyed by East Bay Regional Parks District relative to USGS Survey Benchmark No. JHF-49



GROUNDWATER SAMPLING FIELD NOTES Page 1 of 2

PARSONS ENGINEERING SCIENCE

PROJECT/LOCATION: REDWOOD REGIONAL PARK SERVICE YARD, OAKLAND, CA PERSONNEL: Alan Peel & Eric Storrs
PROJECT NUMBER: 10 & 11 November 1994
T Well . —
133 3% 712 9 Turbid
MW-1 11/10/94 4 4.1 9.1 B NA NA | 135 365 7.1 18 B (2) (b) & (c)
12.5 350 7.21 27
1125 18
ACP 233 12.0 365 7.50 H
11.8 340 732 10
MW -2 11/1094 Iy 333 95 B NA NA | 113 350 757 | 20 B (@) (b) & (c) Turbid, bailed dry
11.3 340 7.47 26 @ 26 gallons
1315 36.5 10.7 360 7.59 30
ACP 18.9 11.4 230 744 0
111 320 7.88 15
MW-3 11/1094 & 20.7 15.0 B NA NA | 106 280 757 | 30 B (8) (b) & {c) Turbid
104 70 7.45 45
1545 42
ACP 14.7 11.5 280 7.25 (]
117 aso T.20 7
MW-—4 11/10/94 4 18.7 73 B NA NA | 114 330 710 | 15 B (8)(b) & (c) | Semi—turbid; fuef odor
; 10.9 310 7.04 22
1645 26
NOTES
* Monsured frora top of casingin fost [(}) Totnl Potroloum Hydrocarbons as diese] (TPH = D), unpreserved {1: 1L amber bortles}.
b WW == Well Wizand; G = ~ Grundios Pump; B - Balier (1] BTEX. EPA Mothod 8020, HC1 preserved (1: 40ml VOAs}.
NA Not Applicable (3] Total Petroleum Hydrocarbons as gasoline (TPH-3), HC pressrved {2: 40ml VOAs).
NR Not Recorded

C:wbrpdiNovid gw.wki



GROUNDWATER SAMPLING FIELD NOTES Page 2 of 2
PARSONS ENGINEERING SCIENCE
PROJECT/LOCATION: REDWOOD REGIONAL PARK SERVICE YARD, OAKLAND, CA PERSONNEL: Alsn Pec! & Fric Storrs
PROJECT NUMBER: 726104 DATE: 10 & 11 November 1994
Weil - '._S.iﬂiplerﬁf I’mnp T
ID.V‘; s e '-b-’i_l'c__ s "o T S
ENS
1.7 230 8.7 o
MW-5 11/11/94 L 17.48 6.1 B NA NA NR 210 8.69 12 B {a) (b) & {c) Turbid
121 260 8.60 18
1430 16
ENS 13.24
115 290 7.48 ¢
MW—6 11/1194 I 25.43 8.9 B NA NA | 109 270 782 | 18 B (2) (b) & (c) Very turbid
109 260 7.83 27
1245 27
ACP
Field duplicate
MW-0A | 11/10m4 NA NA NA NA NA NA | NA NA NA | NA B ™ &) collected at MW —4
1655
ACP
Equipment rinsate
MW-0B | 11/10M4 NA NA NA NA NA NA | NA NA NA | NA NA ®) &) blank, collected
) after decon. at
1715 Well MW -4
NOTES
. Mensured from top of casing In fest (n) Towsl Potrolcum Hydrocarbons as diesel (TPH-D), unpreserved (1: 1L amber bottles).
. WW —~ Well Wizard; G — ~ Grundfos Pump; B ~ Bailer (2] BTEX, EPA Method 8020, HCI presesved {2: 40mi VOAs).
NA Hot Applienble Total Petroleum Hydrocarbons as gasoline (TPH -G}, HCI presorved (2: 40ml VOAs).
NR Not Recorded

CebrpdiNovdd gw. wki




CHAIN-OF-CUSTODY RECORDS
AND ANALYTICAL LABORATORY REPORTS



Curtis & Tompkins, Ltd., Analytical Laboratories. Since 1878
2323 Fifth Street, Berkeley. CA 94710, Phone (510) 486-0900

Date: 17-NOV-94

Lab Job Number: 118442
Project ID: 726104

Location: EBRPD Redwood Regional

Reviewed by: ;: ,&

Reviewed by: :E @4 K Ik/l/a‘fff'b"\\_

This package may be reproduced only in its entirety.

Berkeley irvine




Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 118442 DATE SAMPLED: 11/10/94

CLIENT: Engineering Science DATE RECEIVED: 11/10/94
PROJECT ID: 726104 DATE EXTRACTED: 11/11/94
LOCATION: EBRPD Redwood Regional DATE ANALYZED: 11/15/94

DATE REPORTED: 11/18/94

Extractable Petroleum Hydrocarbons in Agueous Solutions
California DOHS Method
LUFT Manual October 1989

LAB ID CLIENT ID KEROSENE DIESEL REPORTING
RANGE RANGE LIMIT
(ug/L) (ug/L) (ug/L)
118442-1 MW-1 ND ND 50
118442-2 MW-2 ND ND 50
118442-3 MW-3 ND ND 50
1184424 MW-4 230 * ND 50
METHOD BLANK ND ND 50

ND = Not detected at or above reporting limit. Reporting limit
applies to all analytes.

* Sample chromatogram does not resemble kerosene standard.

QA/QC SUMMARY:

RPD, % 2
RECOVERY, % 82




CE Curtis 8 Tompkins, Ltd.

LABORATORY NUMBER: 118442 DATE SAMPLED: 11/10/%94
CLIENT: Engineering Science DATE RECEIVED: 11/10/94
PROJECT ID: 726104 DATE ANALYZED: 11/15,16/94
LOCATION: EBRPD Redwood Regional DATE REPORTED: 11/18/94

Total Volatile Hydrocarbons with BTXE in Aqueous Solutions
TVH by California DOHS Method/LUFT Manual October 1989
BTXE by EPA 503078020

LAB ID SAMPLE ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES
(vg/L)  (ug/L)  (ug/L)  (uwg/L)  (ug/L)

118442-1 MW-1 ND(50) ©NKD(0.5) ND(0.5) ND(0.5) ND(0.5)
118442-3 MW-3 ND(50) ND(0.5) ND(0.5) ND(0.5) ND(0.5)

METHOD BLANK ND(50) ND(0.5) ND(0.5) ND(0.5) ND(0.5)

ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses.

QA/QC SUMMARY
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RED, $% 2
RECOVERY, % : 90




Ve  TONC

DATE SAMPLED: 11/10/94
DATE RECEIVED: 11/10/94
DATE ANALYZED: 11/16/94
DATE REPORTED: 11/18/94

LABORATORY NUMBER: 118442
CLIENT: Engineering Science
PROJECT ID: 726104

LOCATION: EBRPD Redwood Regional

Total Volatile Hydrocarbons with BTXE in Aqueous Solutions
TVH by California DOHS Method/LUFT Manual October 1989
BTXE by EPA 5030/8020

LAB ID SAMPLE ID TVH AS BENZENE TOLUENE ETEYL TOTAL
GASOLINE BENZENE XYLENES

(ug/L}) (ug/L} (ug/L) (ug/L) (ug/L)

118442-2 MW-2 66 3.4 ND{0.5) ND(0.5) 0.9
118442-4 MW-4 2600 120 4.8 150 88
118442-5 MW-0A 2300 110 2.7 120 77
118442-6 MW-0B RD(50) ND(0.5) ND{(0.5) ND(C.5) NKD{0.5)
118442-7 TB 67* ND(0.5) ND(0.5) ND(0.5) ND{0.5)
METHOD BLANX  ND(50) ND(0.5) ND{(0.5) ND(0.5) ND{0.5)

* Trip Blank was analyzed twice with similar results.
Trip Blank does not resemble that of other samples.

Chromatogram for

ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses.

QA/QC SUMMARY

RPD, % : 13
RECOVERY, % 89
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Curis & Tompkins, Ltd., Analytical Laboratories. Since 1878

2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-0900

Date: 27-NOV-94
Lab Job Number: 118465
Project ID: 726104.04000
Location: EBRPD Redwood
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Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 118465 DATE SAMPLED: 11/11/94
CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 11/11/94
PROJECT ID: 726104.04000 DATE ANALYZED: 11/17/94
LOCATION: EBRPD REDWOOD DATE REPORTED: 11/27/94

Total Volatile Hydrocarbons as Gasoline in Aqueous Solutions
California DOHS Method
LUFT Manual October 198%

1AB ID CLIENT ID TVH AS REPORTING
GASOLINE LIMIT
(ug/L) (ug/L)

118465-1 MW-6 ND 50
118465-2 MW-5 50 50
METHOD BLANK ND 50

KD = Not detected at or above reporting limit.

QA/QC SUMMARY

RPD, % 11
RECOVERY, % 88
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c& Curtis & Tompkins, Lid.

LABORATORY NUMBER: 118465 DATE SAMPLED: 11/11/94

CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 11/11/94
PROJECT ID: 726104.04000 DATE EXTRACTED: 11/14/94
LOCATION: EBRPD REDWOOD DATE ANALYZED: 11/15/94

DATE REPORTED: 11/27/94

Extractable Petrcleum Hydrocarbons in Aqueous Solutions
California DOHS Method
LUFT Manual October 1989

LAB ID CLIENT ID KEROSENE DIESEL REPORTING
RANGE RANGE LIMIT
(ug/L) (ug/L) (ug/L)
118465-1 MW-6 ND ND 50
118465-2 MW=5 ND ND ) 50
METHOD BLANK ND ND 50

ND = Not detected at or above reporting limit. Reporting limit
applies to all analytes.

QA/QC SUMMARY:

RPD, % 2
RECOVERY, % 106

o —— P ——e Ny —
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Cb Curtis & Tomyokins, Lid.

LABORATORY NUMBER: 118465-1 DATE SAMPLED: 11/11/94
CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 11/11/94
PROJECT ID: 726104.04000 DATE ANALYZED: 11/18/94
LOCATION: EBRFD REEDWOOD DATE REPORTED: 11/27/94

SAMPLE ID: MW-~-6

Benzene, Toluene, Ethylbenzene & Xylenes in Water by EPA 8240

RESULT REPORTING
COMPOUND ug/L LIMIT
ug/L
Benzene....... ........ L I L BN DU I B BN B I I N I I N I I N R R R I I B ) ND 0-5
Toluene.t.. lllll - ® 28 % & E PSS S d e P e hE e - ® 5 &8 8 9 @ ND 0l5
Ethyl Benzene......ccecacressscevencsnsonsosennnaa ND 0.5
Total xylenesttt-O-ll.-----...Q...0.0....OO...... ND 0-5
oS E
T
= 28
< oo A
<> ES
i == &F
o = <
ND = Not detected at or above reporting limit.
QA/QC SUMMARY: SURROGATE RECOVERIES
1,2-Dichloroethane~d4 " 116%
Toluene-ds 103%
Bromofluorobenzene : 93%
o o o o s T o e s e s e e e s e s [ S S S T e . s s




ES ENGINEERING-SCIENCE LETTER OF TRANSMITTAL

Ny o DATE : JOB D,
i ,“Lr )T 3/2/9+ NC367 /723090
! :‘f—'\ AL ATTENTION
10 East Bay Regional Parks D:fsl;trict Mr. Warren Gee
. o, RE:
Parklands Design Depar%hléﬁ't?\ -3 FH G 43 Redwood Regional Park Service Yard
P.0. Box 5381 : UFST Investigation, Oakland, CA
Qakland, California 94605-0381.

GENTLEMEN:
WE ARE SENDING YOU K Attached [ Under separate cover via the following Items:
{3 shop drawings O Pprints O Pians 1 samples ] Specifications
0 Copy of ietter 0 Change order O
Dated
COPIES DATE NO. DESCRIPTION
c;’ 3{&!4’1 ( frek QWI 5::,1\ Sdmﬂ;w o "Qrdm:;cu, fa‘.’g‘i!&m‘ Qﬂ( Da,t'[uw" Cfif_&g’?m;q
T .'l i v

THESE ARE TRANSMITTED as checked below:

O Forapproval J For checking O Resubmit copies far approval
)Z( For your use a Approved as submitted [1 Design only, not far construction
O as requested 8 Approved as noted £} Return corrected prinis

O For review and comment [J Returned for corrections O

D For Your Action

REMARKS:
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- L ] ] 1 - A —
Pkt we  cCawmend W v Suewit g Capy 0 Yhe  Califing
' e d T 71
Dyt of Fb o fome _as el

copyTo__DvShin " TACHCS - DAM |
B —— A Sl
[.. \ fhtijbfi 1’\"1}. Y‘)J E,‘-J\; b’d{.,-f’ SIGNED: h/[‘:z 0 : f"u’.h VVI'

#f enclasures are ol 25 noted, please notily us atonce. Bruce M., ?ﬁckér Proj Mgr
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Cb Curtis & Tornpkins, Lid.

LABORATORY NUMBER: 118465-2 DATE SAMPLED: 11/11/94
CLIENT: ENGINEERING SCIENCE, INC. DATE RECEIVED: 11/11/94
PROJECT ID: 726104.04000 DATE ANALYZED: 11/18/%4
LOCATION: EBRPD REEDWOOD DATE REPORTED: 11/27/94
SAMPLE ID: MW-5 DATE REVISED: 11/29/94

Benzene, Toluene, Ethylbenzene & Xylenes in Water by EPA 8240

, RESULT REPORTING

COMPOUND ug/L LIMIT

ug/L
Benzene........‘..-Illl..'.ll.....ll.....l....... ND 0.5
Toluene......"...lll....CI.".I.'IIIllllIIII-Il- ND 0l5
Ethyl Benzenel ® ® ¥ & & & & & & & & & 3 E AR RS ST E RS SR ND OI 5
Total XylenesS..evveviieevannnsncnancanannas ceeaen ND 0.5
ND = Not detected at or above reporting limit.
QA/QC SUMMARY: SURROGATE RECOVERIES
1,2=-Dichloroethane-d4 118%
Toluene-d4ds 102%
Bromofluorobenzene : 93%
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Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 118465-MB DATE ANALYZED: 11/18/94
CLIENT: ENGINEERING SCIENCE, INC. | DATE REPORTED: 11/27/94
PROJECT ID: 726104.04000 DATE REVISED: 11/29/94

LOCATION: EBRFPD REEDWOOD
SAMPLE ID: METHOD BLANK

Benzene, Toluene, Ethylbenzene & Xylenes in Water by EPA 8240

RESULT
COMPOUND ug/L
BENZENC. e eeaevrsossastssrssnannnssnssssssscsssssscs ND
BOlUBNE. e cvttseeececaccnssscancaasstssnsasscnssnsas ND
Ethyl BenzZene...c.ccesecccccccssscsccssscnnsnsnssas KD
Total XylenesS....cvivecesssncncccsssnnsssssssnens ND

ND = Not detected at or above reporting limit.

REPORTING
LIMIT

ug/L

0.5

—— —— 1t

1,2~-Dichloroethane-d4
Tocluene-3s8
Bromof luorobenzene




Curtis & Tompkins, Ltd

CE Curtis & Tompkins, Lid.

l‘ 8010MS MS/MSD Report
l Matrix Sample Number: 118478-002 Date Analyzed: 18=-NOV=-94
' Lab No: QC78502 QC78503 Spike File: DKI13
| Matrix: WATER Spike Dup File: DKI1l4
" Batch No: 17633 304322189013 304322195014 304322182012 Analyst: IL
' Instrdg SpikeAmt $ Rec Limits
MS RESULTS .
1,1-Dichloroethene 47.3149 50 95 % 61-145%
‘ Trichloroethene 78.1275 50 106 % 71-120%
Benzene 52.3271 50 105 % 76=-127%
Toldene 51.1094 50 101 % 76~125%
" Chlorocbenzene 46.367 50 93 % 75=130%
Surrogate Recoveries
l 1,2-Dichloroethane-d4 58.1733 50 116 %  75-143%
Toluene-ds 50.7202 50 101 % 77-134%
Bromoflucrobenzene 47.0543 50 94 % 6£5-129%
l MSD RESULTS
1,1-Dichloroethene 48.7257 S0 58 % 61-145%
l Trichloroethene 78.3867 50 106 % 71~-120%
Benzene 52.7673 &0 106 % 76=-127%
Toluene 51.6941 50 102 % 76-125%
l‘ Chlorebenzene 46.9976 50 94 ¥  75-130%
Surrogate Recoveries _
1,2-Dichloroethane-d4 $7.6474 50 115 % 75-143%
I Toluene-ds 50.3572 50 101 % 77-134%
' Bromofluorobenzene 46,5344 50 93 % 65-129%
I MATRIX RESULTS
1,1-Dichloroethene 0
Trichloroethene 25.2325
l- Benzene 0
Toluene .5322
Chlorohenzene 0
l RPD DATA
1,1-Dichloroethene 3% < 14%
. Trichloroethene 0 % < 14%
Benzene 1% < 11%
Toluene 1% < 13%
' Chlorobenzene 1% T < 13%
l Results within Specifications - PASS
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