
Shell Oil Company
EAST BAY

MARKETING DISTRICTigtrn -e iHto' g6 P.O. Box 4023
Concord, CA 94524
(415) 676-1414

April 3, 1990

Mr. Gil Wistar
County of Alameda
Department of Environmental Health
Hazardous Materials Division
80 Swan Way, Room 200
Oakland, California 94621

SUBJECT: SHELL SERVICE STATION
999 SAN PABLO AVENUE
ALBANY, CALIFORNIA

Dear Mr. Wistar:

Enclosed is a of copy of the Well Installation
23, 1990. which documents the preliminary
conducted at the subject location.

If you should havc any questions or comments
hesitate to call me at (415) 676-14t4 ext. 127.

Yery truly yours,

and Soil Boring Report, dated March
soil and groundwater investigation

regarding this project please do not

/*wAM
//

Diane N{. Lundquist l/
District Environmental Engineer

DML/jw

enclosure

Mr. Tom Callaghan, Regional Water
Mr. John Wcrfal, Gettler-Ryan Inc.

Quality Control Board
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Geostrategies Inc.
2140 WEST WINTON AVENUE
HAYWARD, CALIFOBNIA 94545

March 23, 1990

Gettler-Ryan Inc.
2150 West  Winton Avenue
Hayward,  Cal i forn ia 94545

Attn: Mr. John Werfal

Re: WELL INSTALLATION AND SOIL BORING REPORT
Shel l  Serv ice Stat ion
999 San Pablo Avenue
Albany,  Cal i forn ia

Gent lemen:

This  repor t  summar izes the f ie ld  act iv i t ies per formed by GeoStrategies
Inc.  (GSI)  at  the above rc ferenced locat ion (Plate l ) '  The work was
per formed in  accordance wi th the GSI work p lan dated January 25 '  1990.
Ten exploratory soil borings were drilled and three of the borings were
completed as ground-water monitoring wells. Groundwater samples were

col lected and analyzed f rom al l  s i te  v /e l ls  on February 5,  1990'  Chemical
analy t ica l  resul ts  are presented in  th is  repor t .

F I E L D  P R O C E D U R E S

Seven exploratory so i l  bor ings (S-A through S-G) were dr i l led us ing a

t ruck mounted hol low-stem auger  dr i l l ing r ig  accord ing to GSI F ie ld

Methods and Procedures (Appendix A) .  The soi l  bor ings were dr i l led in  the
v ic in i ty  of  the ex is t ing Underground Storage Tank complex (UGST) and

through the proposed new UGST complex.  Three ground-water  moni tor ing
wel ls  (S- l  through S-3)  were insta l led a long the s i te  per imeter :  one near

San Pablo Avenue, one near Marin Avenue and one near the existing UGSTS.
The locat ions of  the soi l  bor ings and moni tor ing wel ls  are shown on Plate

7.

a
Report  No. 7666-2



o

o

o

a

o

o

o

o

a

a

o

Soi l  samples retained for chemical  analyses
l iners,  covered on both ends with aluminum
end caps. The samples were labeled, entered
placed in a cooler wi th blue ice, and
Technology (IT) Analytical Services, a
laboratory located in San Jose, Cal i fornia.

Monitor ins Wel l  Desie and Instal lat ion

were col lected in c lean brass
foil, and sealed with plastic
on a Cha in-of-Cu stod y form,
transported to Internat ional
State-certified environmental

Moni tor ing wel ls  S-1,  S-2,  and S-3 were insta l led to to ta l  depths of  11.5,
I1 .5,  and 12 feet ,  respect ive ly .  A l l  wel ls  were constructed us ing
3- inch-d iameter  Schedule 40 PVC wel l  cas ing and 0.020- inch factory s lo t ted
wel l  screen.  The wel l  screen was p laced f rom the bot tom of  the bor ing to
approximately two feet above observed static water levels. Lonestlr #2/12
graded sand was p laced in  the annular  space a long the ent i re  screened
interval ,  inc luding two feet  above the top of  the wel l  screen.  A l - foot
bentonitc seal, followed by a cement grout seal, was placed above the sand
pack.  Each wel l  was completed at  ground sur face wi th a lock ing wel l  cap
and lock, secured underneath a traffic-rated Christy box. Monitoring well
construction details are presented in Appendix B.

GeoStrategies Inc.

Gettler-Ryan Inc.
March 23,  1990
Page 2

Soi ls were sampled at approximately f ive-foot depth intervals.  Soi l
samples were collected using a modified California split-spoon sampler
f i t ted with brass tube l iners.  A GSI geologist  supervised the dr i l l ing,
descr ibed soi l  samples using the Unif ied Soi l  Classi f icat ion System
(ASTM-2488) and Munsell Soil Color Charts. Lithologic logs were prepared
for each boring (Appendix B).

A 4-inch long brass tubc of soil from each sampled interval was used to
perform head-space analysis in the field to screen for the presence of
Volat i le Organic Compounds (VOCS). Head-space analysis involved
transferring soil from the brass liner into a clean glass jar and
immediately covering the jar with aluminum foil secured with a ring-type
threaded lid. After approximately twenty minutes, the foil was pierced
and the head-space wi th in the jar  was tested for  to ta l  organic  vapor
measured in parts per million (ppm) using an Organic Vapor Meter (OYM)
photoionization detector. Head-space analysis results are presented on
each bor ing log in  Appendix B.

Report  No. 7666-2
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GeoStrategies Inc.

Gettler-Ryan Inc.
March 23, 1990
Page 3

Potent iometr ic Data

Prior to ground-water sampling, water levels were measured in each
monitoring well using an electronic oil/water interface probe. Static
water levels were measured from the surveyed top of well box and recorded
to t0.01 foot (Table l).

Ground-water elevat ion data for the February 5,  1990 sampl ing have been
plot ted and contoured and are presented on Plate 3.  Depth to groundwater
in the uppermost water-bearing strata ranged from 7.62 to 8.07 feet. The
shallow ground-water gradient was calculated to be 0.02 to the north\ est.

Float ine Product Measurements

Measurements for floating product were made in each monitoring well using
an electronic oil/water interface probe. Each well was also inspected
with a clean, c lear,  acryl ic bai ler to v isual ly conf i rm interface probe
results. Floating product was not observed in any of the monitoring
wel ls.

HYDROGEOLOGIC CONDITIONS

The l i thology encountered in nine of  the ten exploratory soi l  bor ings
consisted of  pr imari ly low permeabi l i ty unsaturated si l ty c lay to c layey
silt to a depth of approximately 8 feet. All borings encountered a sand
with silt and gravel layer at a depth of approximately 9 to l0 feet.
Groundwater was first encountered in the sandy strata at depths of
approximately 9 to I I feet below ground surface. The sand with silt and
gravel corresponds to the zor'e of highest observed hydrocarbon
concentrations (odor, chemical analyses, and OYM). An undetermined
thickness of  s i l t  wi th sand and gravel  underl ies the saturated sand with
si l t  and gravel .  This unsaturated si l t  layer was observed in al l  bor ings
with varying amounts of  gravel  and sand. The gravel  contained in the si l t

A cross-section (Plate 5) was prepared from the boring logs along section
I ine A-A'  shown on Plate 2.

appears to be lithified siltstone clasts which resglnble thg_ r!!stqj]-

Report No. 7666-2
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Gettler-Ryan Inc.
March 23, 1990
Page 4

CHEMICAL ANALYTICAL DATA

Soi l  Analvt ical  Data

Soil samples were analyzed for Total Petroleum Hydrocarbons calculated as
Gasoline (TPH-Gasoline) according to EPA Method 8015 (Modif ied) and
Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) according to EPA Method
8020.

Boring S-D was drilled through approximately 15.0 feet of existing UGST
backf i l l .  The si l t  which was encountered ̂ t  a depth of  15.0 feet
contained 94 ppm TPH-Gasoline and was the only analyzed sample frorn this
depth interval which contained detectable levels of petroleum
hydrocarbons. Soi l  samples from the l0-foot depth interval  f rom Borings
S-A, S-C, S-F, S-G, and S-l through S-3 contained the hiShest
concentrations of TPH-Gasoline. TPH-Gasoline levels reported for the
5-foot depth interval  samples were ND (none detected) up to a maximum of
48 ppm in Boring S-C. Samples from the l4-15 depth interval  in Bor ings
S-8, S-G, S-1, and S-3 did not contain any detectable concentrat ions of
TPH-Gasoline. Soil chemical analytical data are summarized in Table 2'
IT Analytical Services chemical analytical reports are presented in
Appendix C.

Ground-water Analvt ical  Data

Ground-water samples were collected by Gettler-Ryan Inc. (G-R) from site
monitor ing wel ls on February 5,  1990. The ground-water samples were
analyzed for TPH-Gasoline according to EPA Method 8015 (Modified) and BTEX
according to EPA Method 8020. The G-R Groundwatcr Sampling Report, IT
Analyt ical  Services cert i f ied analyt ical  report ,  and Chain-of-Custody
documents are presented in Appendix D. The analytical data are summarized
in Table l .

TPH-Gasoline was detected in all three wells at concentrations ranging
from 3.1 to 8.7 ppm. Benzene was also detected in al l  three wel ls at
concentrat ions ranging from 0.045 to 1.6 ppm which exceed the Regional
Water Qual i ty Control  Board (RWQCB) Maximun Contaminant Level  (MCL).
Plate 4 presents the chemical concentrations detected in each well at the
site.

The chemical analytical data indicate that shallow groundwater has been
impacted by petroleum hydrocarbons, probably fron site storage and piping
facilities. Additional data points are needed to further delineate the
dis t r ibut ion of  d issolved hydrocarbon p lume in the upgradient ,
crossgradient ,  and downgradient  d i rect ion.

Report No. 7666-2
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Gettler-Ryan Inc.
March 23, 1990
Page 5

O-ualitv Control

A Trip Blank was used for the Quality Control (QC) sample. The Trip Blank
was prepared at IT using organic-free water. The sample was transported
with collected ground-water samples to evaluate sample handling, transport
and analytical procedures.

The QC sample chernical analytical results for the Trip Blank were reported
as ND. This indicates that no hydrocarbons were introduced into samples
during sampling procedures and transport to the laboratory.

DISCUSSION

Static water levels were measured at approximately 7 to 8 feet below
ground surface. The apparent increase in water levels from first
encountered water  depths at  approx imate ly  9 feet  suggests that  the sandy
aqui fer  is  conf ined or  semi-conf ined.  The unsaturated condi t ions observed
in the over ly ing s i l ty  c lay and the under ly ing s i l t  suggests that ,
locally, these are the confining strata.

On average,  the soi l  sample col lected ^ t  the l0- foot  depth in terval
contained the highest concentrations of TPH-Gasoline and BTEX. Of all the
l5- foot  depth in terval  so i l  samples analyzed,  only  Bor ing S-D conta ined
TPH-Gasol ine.  The d is t r ibut ion of  hydrocarbons in  the soi l  suggests that
the unsaturated s i l t  which under l ies the sandy uni t  may somewhat  retard
ver t ica l  migrat ion of  petro leum hydrocarbons (Plate 5) .

The concentrations of dissolved hydrocarbons in the groundwater in all
three wells (S-1, S-2, and S-3) indicate that additional monitoring points

are necessary to further delineate the plume. Upgradient Well S-3,
conta ined d issolved hydrocarbons at  concentrat ions h igher  than
crossgradient  Wel l  S- t .  Potent ia l ly ,  an upgradient  of f -s i te  source may
exis t . Addi t ional  invest igat ions to ascer ta in a potent ia l  upgradient
source of contaminat ion should be performed.

Report  No,  7666-2
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Gett ler-Ryan Inc.
March 23, 1990
Page 6

SUMMARY

A summary of  act iv i t ies and f indings associated with
presented below:

th is  repor t  is

o Ten exploratory soil borings (S-A through S-G) were drilled
and three of the borings (S-l through S-3) were completed as
ground-water monitoring wells.

o The s i te  appears to  be under la in by s i l ty  c lay to  a depth
approximately 8 to 9 feet. A sandy strata underlies the
clays to a depth of approximately I I to 12 feet, A silt
strata vr'as encountered from approximately l2 feet to the
total depth explored ol 20.5 feet.

o TPH-Gasol ine was detected in  so i l  samples f rom the soi l
bor ings,  wi th  the h ighest  concentrat ions found in  the
l0-foot depth interval. Coqcentrati.ons in the l0-foot depth
interval  rangcd f rom ND td '1 ,900 ppdi : . - .Soi l  samples f rom the
l5-foot depth interval wet€.-.rep.or.t6d -irs ND, except in Boring
S-D,  which conta ined 94 ppm TPH-Gasol ine.

o The hydraul ic  gradient  in  the shal low aqui fer  was calcu lated
to be 0.02 and ground-water  f low d i rect ion is  to  the
northwest.

TPH-Gasoline was detected in ground-water samples from all
three newly instal led wel ls (S- l  through S-3) at
concentrat ions ranging from 3.1 to 8.7 ppm.

Benzene was detected in Wel ls S-1, S-2, and S-3 at
concentrat ions ranging from 0.045 to 1.6 ppm. These
concentrations exceed the current RWQCB MCL for benzene
(0.001 ppm).

The areal  extent of  the dissolved hydrocarbon plume has not
been adequately delineated. Additional monitoring rvells
wi l l  be instal led as out l ined in the next sect ion of  th is
feport.

Report No. 7666-2
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PROPOSED SCOPE OF WORK

After reviewing the results of this investigation GSI recommends the
fo l lowing scope of  work:

o Two wells will be installed in Marin Avenue, upgradient from
Well S-3, to evaluate background water chemistry and
potential off-site sources. One well will be installed in
San Pablo Avenue, downgradient from the existing underground
storage tanks,  to  fur ther  del ineate the downgradient
hydrocarbon d is t r ibut ion (Plate 2) .  A l l  f ie ld  work wi l l  be
performed according to the Field Methods and Procedures
presentcd in  Appendix A.

If you have any questions, please call.

Geostrategies Inc. by,

Geologist

Geostrategies Inc.

Appendix
Appendix
Appendix
Appendix

MJI / lLP/mtg
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Geostrategies Inc.

Vicinity Map
Shell SeNice Station
999 San Pablo Avenue
Albany, Cali{ornia
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GeoStrategies Inc.

Si te Plan
Shell SeMce Station
999 San Pablo Avenue
Albany, Calitornia
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GeoStrategies Inc. August 15, 1989

FIELD METHODS AND PROCEDURES

EXPLORATION DRILLING

Mobilization

Prior to any drilling activities, GSI will verify that necessary
drilling permits have been secured.

Utility locations will be located and drilling will be conducted so as
not to disrupt activities at a project site, GSI will obtain and
revie\r' available public data on subsurface geology and if warranted,
the location of wells within a half-mile of the project site will be
idsntified. Drillers will be notified in advance so that drilline
equipment can be inspected prior to performing work.

Dri l l ins

The subsurface investigations are typically performed to assess the
lateral and vertical extent of petroleum hydrocarbons present in soils
and ground water. Drilling methods will be selected to optimize field
data requirements as well as be compatible with known or susDected
subsurface geologic conditions.

Monitoring wells are installed using a truck-mounted hollow-stem auger
drill rig or mud-rotary drill ri8. Typically, the hollow-stem rig is
used for wells up to 100 feet, if subsurface conditions are
f,avorable. Wells greater than 1oo-feet deep are typically drilled
using mud-rotary techniques. When mud rotary drilling is used, an
electric log will be performed for additional lithological
information, Also during mud rotary drilling, precautions will be
taken to prevelt mud from circulating contaminants by using a
conductor casing to seal off contaminated zones. Samples will be
col lected for l i thologic logging by cont inuous chip,  and where needed
by drive sample or core as specified by the supervising geologist.

a Page I
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GeoSlrategies Inc. Augus t  15 ,  1989

Soil Samolins

Shallow soil borings will be drilled using a truck-mounted hollow-stem
auger drilling rig, unless site conditions tavor a different drilling
method. Drilling and sampling methods will be consistent with ASTM
Method D-1452-80. The auger size will be a rninimum 6-inch nominal
outside-diameter (O.D). No drilling fluids will be used during this
drilling method. The augers and other tools used in the bore hole
will be steam cleaned before use and betn'een borings to minimize the
possibilities of cross-contamination bctween borings.

Soil samples are typically collected at 5-foot intervals as a minimum
from ground surface to total depth of boring. Additional soil samples
wi l l  be col lected based on signi f icant l i thologic changes and/or
potential chemical content. Soil samples from each sampling interval
will be lithologically described by a GSI geologist (Figure l). Soil
colors will be described using the Munsell Color Chart. Rock units
will be logged using appropriate lithologic terms, and colors
described by the G.S.A. Rock Color Chart.

Head-space analyses will bc performed to check for the evidence of
volatile organic compounds. Head-space analyses will be performed
using an organic vapor analyzer; either an OvA, HNU, or OVM. Organic
vapor concentrations will be recorded on the GSI field log of boring
(Figure l). The selection of soil samples for chemical analysis are
typically based on the following criteria:

l) Soil discoloration
2) Soil odors
3) Yisual confirmation of chemical in soil
4) Depth with respect to underground tanks (or existing grade)
5) Depth with respect to ground water
6) OVA reading

Soil samples (full brass liners) selected for chemical analysis are
immediately covered 1\,ith aluminum foil and the liner ends are capped
to prevent volatilization. The samplcs are labeled and entered onto a
Chain-of-Custody form, and placed in a cooler on blue ice for
transport to a State-certified analytical laboratory.

Soil cuttings are stockpiled on-site. Soils are sampled and analyzed
for site-specific chemical parameters. Disposition of soils is
dependent of chemical analytical results of the samples.

o P^ge 2
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GeoStrategies Inc. August 15. 1989

Soi l  Samol ine -  cont.

Soil borings not converted to monitoring wells will be backf.illed
(sealed) to ground surface using either a neat cement or
cement-bentotrite grout mixture. Backfilling will be tremied by
continuously pumping grout from the bottom to the top of the boring
where depth exceeds 20'or as required by local  permit  requirements,

All field and officc work, including exf'loratory boring logs, are
prepared under the direction of a registered gcologist.

Monitorinq Well Installatior

Monitoring well casing and screen will be constructed of Schedule 40,
flush-joint threaded polyvinylchloride (PYC). The well screen will be
factory mill-slotted unless additional open area is required (ee.
conversion to an extraction well in a low-yield aquifer). The screen
length will be placed adjacent to the aquifer material to a minimum of
2-feet above encountered water. No screen shall be placed in a
borehole that potentially creates hydraulic interconnection of tvr'o or
more aquifer units. Screen slot size and well sand pack will be
compatible },ith encountered aquifer materials, as confirmed by sieve
analysis.

Monitoring wells will be completed below grade (Figure 2) unless
special conditions exist that require above-grade completion design.
In the event a monitoring well is required in an aquifer unit beneath
an existing aquifer, the upper aquifer will be sealed off by
instal l ing a steel  conductor casing with an annular neat cement or
cement-bentonite grout seal. This seal wi be continuously tremied
pumped from the bottoh of the annulus to ground surface.

The monitoring well sand pack will be placed adjacent to the entire
screened interval and will extend a recommended minimum distance of
2-feet above the top of the screen. No sand pack will be placed that
interconnects two or more aquifer units. A m.inimum 2-foot bentonite
pellet or bentonite slurry seal will be placed above the sand pack.
Sand pack, bentonite, and cement seal levels will be confirmed by
sounding the annulus with a calibratcd wcighted tape. The remaining
annular space above the bentonite seal will be grouted with d
bentonite-cement mixture and will be tremie-pumped from the bottom of
the annular space to the ground surface. The bentonite content of the
grout will not exceed 5 percent by weight. A field log of boring and
a field well completion form will be prepared by GSI for each well
instal led.

Decontamination of drilling equipment before drilling and between
wells will consist of steam cleaning, and/or Alconox wash.

Page 3
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GeoStrategies Inc. August 15, 1989

Well Development

Monitoring wells will be developcd using a submcrsible pump, bladder
pump or bailer. All well developing equipment will be decontaminated
prior to development 

'using 
a steam cleaner and/or Alconox detergent

wash. Wells will be developed until discharge water is visibly clear
and free of sediment. The adequacy of well development will be
assessed by the GSI geologist. Indicator parameters (pH, specific
conductance, and temperature) will be monitored and recorded during
well development. Field instrument calibrations will be oerformed
according to manufacturer's specifications.

Well Survevine

Monitoring wells will be surveyed to obtain top of box elevations !o
the nearest 10.01 foot. Water level measurements will be recorded to
the nearest i0.01 foot and referenced to mean sea level (MSL). If
additional wells are required, then existing and newly installed wells
are surveyed relative to lvISL.

o Page 4
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The . sampling and analysis procedures employed by Gettler-Ryan Inc.
(G-R) for ground-water sampling and monitoring foliow specific eualityAssurancc/Quality Control (eA/eC) guidelines. euatity essirrancl
objectives have been established by G-R to develoi and irnplement
procedures for obtaining and evaluating water quality and field data
in an accurate, precise, and complJte manner so that sampling
procedures and field measurements provide information tt ai i;
comparable and represetrtative of actual field conditions. eualityControl (QC) is maintained by G-R by using specific fielcl pritocols
and requiring the atralytical laboratory to perform inter;al and
external QC checks. It is th€ goal of G-R to provide data that are
accurate, precise, complete, comparable, and representative, The
definitions- for accuracy, precision, completeness, comparability, and
representativeness are as follows:

- Accuracv - thc degree of agreement of a
measurement with an accepted referenced or true
value.

- Precision
individual

a measure of
neasurements

agreement among
under similar
in terms of the

August 15, 1989

conditions. Usually expressed
standard deviation.

- Completeness - the amoutrt of valid data obtained
from a measurenent system compared to the amount
that was expected to meet the project data
goals.

- Comoarabilitv - expresses the confidence with
which one data set can be compar# to another.

- Reoresentativeness - a sample or group of
samples that reflects the characteristics of the
media at the sampling point. It also includes
how well the sampling point represents the
actual parameter variations which are under
study.

As- part of the G-R eA/eC program, applicable federal, state, and locat
reference guidance documents are followed. The procedures outlined in
these regulations, manuals, handbooks, guidance documents, andjournals are incorporated into the G-R s"-plirrg procedures to assure
that; (l) ground-water samples are properly collected, (2)
ground-water samples are identified, preserved, and transported- in 

'a

manner such that they are representative of field conditions, and (3)
chemical analysis of samples are accurate and reproducible.

<lp1*rrrr- ryan inc. (41s)7837s00
Jt@
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Guidance and Reference Documents Used to Collect Ground$'ater Samoles

u.s.E.P.A. - 330/9-51-002 NEIC Manual

These documents are used to verify Gettler-Ryan Inc. sampling procedures and
consistent with current regulatory guidance. If site speiitic work and
sampling plans are required, those plans will be developed from these
documents.

u.s.E.P.A. - 530/Sw61l

u.s.E.P.A. - 600/4-79-020

u.s.E.P.A. - 600 / 4-82-029

a u.s.E.P.A. - 600/ 4-82-057

u.s.E.P.A. - SW-846#. 3rd Edition

40 CFR l36.3e,Table II
(Code of Federal Regulations)

Resources Conservation and Recover
Act (OSWER 9950.1)

California Regional Watcr euality
Control Board (Central Valley
Region)

California Regional Water euality
Control Board (North Coast, San
Francisco Bay, and Central Vallev)

for
Groundwater/Subsurface Investigation
at Hazardous \ryaste sites

Procedures Manual for Groundwater
Monitoring at Solid \yaste Disposal
Facilities (August, 1977)

Methods for Chemical Analysis of
Water and Wastes ( 1983)

Handbook for Sampling and Sample
Preservation of Water and Wastewater
(  1982)

Test Methods for Orgalic Chemical
Analysis of Municipal and Industrial
Wastewater (July,  1982)

Test Methods for Evaluating Solid
Waste - Physical/Chemical Methods
(November, 1986)

Requi.rcd Containers, Preservation
Techniques, and Holding Times

Groundwater Monitoring Technical
Enforcement Guidance Document
(September, 1986)

A Compilation of Water Quality Goals
(September, 1988); Updates (October,
1988)

Regional Board Staff Recommendations
for Initial Evaluations and
Investigation of Underground Tanks:
Tri-Regional Recommendations (June.
1988)

go l l lo r  -  ryan  inc . (415) 783-75007f qenenl and enrironm:nlal conlcslorr
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Guidance and Reference Documents used to collect Ground*ater samples (cont.)

Regional Water Quality Control
Board (Central Yalley Region)

State of California Department of
Health Services

State of California Water Resources
Control Board

State of California Water Resources
Co'rtrol Board

Alameda County Water District

American Public Health Association

Analytical Chemistry (journal)

Santa Clara Valley \Yater District

Santa Clara Yalley Water District

American Petroleum Institute

o Site Specific (as needed)

Memorandum: Disposal, Treatment, and
Refuse of Soils Contaminated with
Petroleum Fractions (August, 1986)

Hazardous Waste Testing Laboratory
Certification List (March, 1987)

Leaking Underground Fuel Tank (LUFT)
Field Manual (May, 1988), and LUFT
Field Manual Revision (April, 1989)

Ti t le 23, (Register #85.#33-8- l7-85),
Subchapter l6:  Underground Tank
Regulations; Article 3, Sections 2632
and 2634; Article 4, Section 2647
(October, 1986)

Groundwater Protect.ion program:
Guidelines for Groundwatcr and Soil
Investigations at Leaking Underground
Fuel Tank Sites (November, 1988)

Standard Methods for the Examination
of Water and Wastewaters. l6th
Edition

Principles of Environmental Analysis,
Yolume 55, Pages 2212-2218 (December,
1983)

Guidelines for Preparing or Reviewing
Sampling Plans for Soil and
Grouudwater Investigation of Fuel
Contamination Sites (January, 1989)

Investigation and Remediation at
Fuel Leak sites: Guidelines for
Investigation and Technical Report
Preparation (March 1989)

Groundwater Monitoring & Sample
Bias; API Publication 4367,
Environmental Af f airs DeDartment.
June 1983

General and specific regulatory
documents as required.

o
-lf:v.

qrneral and onvhonmental conhoclors
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Because ground-water samples collected by G-R are analyzed to the
parts. per billion (ppb) range for many compounds, extreme care is
exercised to prevent contamination of sampies. When volatile or
semi-volatile organic compounds are includ.ed for analysis, G-R
sampling crew members will adhere to the follov/ing precauti;ns in the
field:

l. A clean pair of new, disposable gloves are worn for each well
being sampled.

2. When possible, samples are collected from known or suspectecl
wells that are least contaminated (i.e. background) foilowed
by wells in increasing order of contamination.

When known or potertial organic compounds are being sampled for, the
following additional precautions are taken:

l. All sample bottles and equipment are kept away from fuels and
solvetrts. When possible, gasoline (used in generators) is
stored away from bailers, sample bottles, purging pumpi, etc.

2. Bailers are made of Teflon or Stainless Steel. Other
materials such as plastic may contaminate samples with
phthalate esters which itrterfere with many Gas Chromatography
(GC) anatyses.

3. Volatile organic ground-water samples are collected so that
air passage through the sample does not occur or is minimal
(to prevent volatiles from being stripped from the samples):
sample bottles are filled by slowly running the sample ilown
the side of the bottle until there is a positivi convex
meniscus over the neck of the bottle; the Tefion side of the
septum (in cap) is posifioned against the meniscus, and the
cap screwed on tightly; the sample is inverted and the bottle
lightly tapped. The absence of an air bubble indicates a
successful seal; if a bubble is evident, the cap is removed.
more sample is added, and the bottle is resealed.

4. Extra Teflon seals are brought into the field in case seals
are difficult to handle and/or are dropped. Dropped seals are
considered contaminated and are not used. When replacing
seals or if seals become flipped, care is taken to assuie thai
the Teflon seal faces down.

Sample analysis methods, contaiuers, preservativee and holding times
are shown on Table l.

August 15, 1989

flt ryttt", - lyan inc. (41s)?B3.7soo
J'@
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Laboratory and field handling procedures of samples are ruonitored by
including QC samples for analysis with every submitted sample lot fro
a _,project site. QC samples may include any combination of the
following:

A. Trip Blank: Used for purgeable organic compounds only; eCsamples are collecte d in 40 milliliter (ml) samples 
- - 

vials
filled in the analytical laboratory with organic-fiee water.
Trip blanks are sent to the project site, ind travel with
project site samples. Trip blanks are lgll opened, and are
returDed from a project site with the project site samples for
analysis.

B. Field Blank: Prepared in the field using organic_free
wate r. These QC samgles accompany project site sanplis to the
laboratory and are analyzed for specific chemical parameters
unique to the project site where they were prepared.

C. Duolicates: Duplicated samples are collected ,'second
samples" from a selected well and project site. They are
collected as either split samples or second-run simples
collected from the same well.

D. Eoujoment Blank: periodic eC sample collected from field
equipment ritrsate to verify decontamination procedures.

The number and types of QC samples are determined as follows:

A. Up to 2 wells - Trip Blank Only

B. 2 to 5 Wells - I Field Blank and I Trio Blank

c.

D,

E.

o

5 to l0 Wells - I Field blankl I Tnp Blank, and I Duplicate

More thatr l0 Wells - I Field Blank, I Trip Blank, and I
Duplicate per each 12 wells

If,..sampling extends beyond one day, quality control samples
will be collected for each dav.

ge l l le r  -  rya  n  inc . (415) 783-7s00
a 7f qenrral and rnvironnrnlrl tonhrcluJ
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are decontaminated
The equipment are
equivalent detergent
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This section describes the routine procedures followed by G-R while
collecting ground-v/ater samples for chemical analysis. These
procedures include decontamination, water-level measurements, well
purging, physical parameter measurements, sample collection, sample
preservation' sample handling, and sampre documentation. crititat
sampling objectives for G-R are to:

I. Collect ground-watcr samples that are
r€Dresentative of Jhe sampled matrix and,

2. Maintain sample integrity frooo the time of sample
collection to receipl by the analytical
laboratory.

Sample analyses methods, containers, preservation, and holding times
are presented in Table l.

Decontamination Procedures

All physical parameter measuring and sampling equipment dre
decontaminated prior to sample colection using 

-Alc6nox -or' 
equivalent

detergent followed by steam cleaning with deionized water. Any
sampling equipment surfaces or parts that might absorb specific
contaminants, such as plastic pump valves, impellers, *t",, are
cleaned in the same matrner.

Sample bottles, bottle caps, and septa used for sampling volatile
organics a.re thoroughly cleaned and. prepared in the iaboratory.
Sample bottles, bottle caps, a]ld ,srpta are protected from aUpotential chemical contact before actual usige at a sample location,

During field sampling, equipment placed in a weU
bcfore purging or sampting the next well.
decontaminated by cleaning with Alconox or
followed by steam cleaning with deionized ,,t/ater.

Water-Level Measurements

Prior to purging and sampling a well, thc static-water levels are
measured in all wells at a project site using an electric sounder
and/or calibrared portable oil-water interface probe (Figure l). Both
static water-level and separate-phase product thickness are measured
to the nearest g0.01 foot. The prcsence of separate-phase product is
confirmed using a clean, acrylic or polyvinytchloriOe (py'a) bailer,
measured to the nearest !0.01 foot rtrith a decimal scale tape.

{4r5) 78}7500

osneral rnd rrvltonnrnlal conhaclsrs
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Water-Level Measurements (continued)

The monofilameDt rine used to lower the bailer is replaced between
wells with new line to preclude the jossibility of
cross-contamination. Field observations (e.g. well intigrity, product
color, turbidity, water color, odors, etc.) ar; noted on it e''C-i W"lt
Sampling Field Data Sheet shown in Figure 3. Before and after each
use, the electric sounder, interface probe and bailer are
decontaninated by washing with Alconox or equivaleut detergent
followed by rinsiag with deionized u/at;r to or"i.rr,
cross-contamination.

As mentioned previously, water-levels are measured in wells with known
or suspected lowest dissolved chemical concentrations to the highest
dissolved concentrations.

Well Pureine

Before sampling occurs, well casing storage water and interstitial
water in the artificial sand pack will be purged using (l) a positive
displacement bladder pump constructed of inirt, noo-*itiiog, 

'Teflon

and . stainless steel, (2) a pneumatic-airlift pumping ,yrt"ri, (3) a
centrifigal pumping svstem, or (4) a Teflon or Staiol"si steet 

'tait".

(Figure 4). Methods of purging will be assessed based on well size,
location, accessibility, and known chemical conditions. Individuar
well purge volumes are calculated from borehole volumes which take
into account the satrd packed interval in the well annular space. As ageneral rule, a minimum of 3 and a maximum of l0 borehole volumes will
be purged. Wells which dewater or demonstrate slow recharge periods
(i.e. lor,-yield wells) during purgiug activities may be ,u-fl.d' aft.,
fewer purging cycles. If a low-yield (low recovery) well is to be
sampled, sampling will not take place Jntil at least g0 percent of thepreviously measured water column- has 6een replaced by iecharge, or asper local requirenents. physical parameter measurements (temperature,
pH, and specific conductance) are closely monitored throughoui the
well purging process and are used fy tle G_R sampling crew as
indicators for assessing sufficient puiging. purging is continuecl
until all three physical paramet;rs h;ve stablliz;d. Specific
conductance (conductivity) meters ate read to the o.u..rf +10
umhos/cm, and are calibrated daily, pH meters are read to the neartt
r0.1 pH units and arc calibrated daily. Temperature is read to the
oeare8t 0.1 degree F. Calibration of physical parameter meters will
follow manufacturers specifications. Moniioring wells will be purged
according to the protocol presented in Figure 4. collected rietd o-ata
during purging activities will be entered on the G-R Well Sampling
Field Data Sheet shown in Figure 3. Copies of rhe G-R Fietd bata
sheets will be reviewed by the G-R Sampling Manager for accuracy and
completeness.

August 15, 1989

altrrUr", 
- ryan inc. (415) 783.7500
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DOCUMENTATION

Samole Container Labels

Each sample container will be labeted by an ad.hesive label. noted in
permaDent ink immediately after the sample is collected, Label
itformation will include:

Sample point designation (i.e. well number or code)

Sampler's identification

Project number

Date and time of collection

Type of preservation used

Well Samoline Data Forms

In the field, the G-R sampling srew will record
information on the Well Sampling Data Sheet for each sample

Project number

Client

Location

Source (i.e. well number)

Time and date

the following
collected:

thickness, static

Well accessibility and integrity

Pertinent well data (e.g. depth, product
water-level, pH, specific conductance, temperature)

Calculated and actual purge volumes

(415) 7837500flf'y."## environmrnhl conlrrclors
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Chain-of-Custodv

A Chain-of-Custody record (Figure 5) shall be completed and accompany
every sample and every shipment of samples to the analyiical
laboratory in order to establish the documentation necessary to trace
sample possession from time of collections. The record wilt contain
the f  o l lowing informat ion:

- Sample or station number or sample identification (ID)

- Signature of collector, sampler, or record.cr

- Date and time of collection

- Place of collection

- Sample type

- Signatures of persons involved in chain of Dossession

- Inclusive dates of possession

Samples shall alwavs be accompanied by a chain-of -custody record. when
transferring the samples, the individual relinquishing and receiving the
ymples will sign, date, and note the time on the chain-of-custody r-ecord.
G-R will be responsible for notifying the laboratory coordinator when and
how many samples will be sent to the laborato.y for analysis, and what
types of analyses shall be performed.

ge l l le r  -  rya  n  inc . (4 r 5) 783-7500

a

o 7f rcnrral and rnvtronnerkl conlraclors

P a g e  l 3



c

a

o

o

a

o

o

o

a

o

IA6LE 1

SAi{PLE ANALYSIS XETHOOS, CONTAII IERS, PRESERVA'IO{S- AI ID ' , IOLDIIJ6 TI I , {ES

Paraneter

lot6 t PetaoIeun

Hydt'ocarbons
(9aso t  i ne  )

Benzene
Totuene

Ethytbcnzehe

Xy tenes  (8TEX)

o i l  &  C rease

Iota I Petrote(In

Hydrocarbons
(D  i ese  t  )

l la Iogented

Vo  ta t  i  t e  o rgan i cs
(ch (o r i na ted

sot vents )

Hon  ch loa ina ted

so tvcnts

Ana  Ly t  i  ca  t

f iethod

EPA 8015
(modi f  i  ed)

Epa 8020

Report i  ng

Un i  t s

mg/ l

us/ t

nElt
u9,/t

ng/ I

ug/ t

m9/ t

trglt

tN/ |
rJslt

i19/ |

ugll

n9/ L

ug/ (

m9/t

us/ L

rsrhos/cm

Con ta  i  nea

4 0  m t .  v i € t
g l  ass ,  Te f  ( on

50  m l . .  Y i  a l
g [69s ,  Te f l on

t ined septun

1 t  9 [ a s s ,  T e i  t  o n

t ined septuo

40  i n t .  v i  a t
g L a s s ,  T e f  t  o n

f ined septun

4 0  m l .  v i a t

9 l ass ,  Te f l on

I ined septu[r

4 0  m t .  v i a t
g tass ,  Te f  Lon

I ined seprun

/ '0 nl.  vi  al.
g l a s s ,  T e f t o n

t ined septum

/ .0  m l .  v i a t
g tass ,  Te f t on

tined septur

Preser. , '4 t ' i  on

coot ,  4  c
HCl to FH<z

c o o t ,  4  C

H c l  t o  p H < 2

l la)( ir f i rm Ho Ldi ng

14 days (max inun)

7 deys le/o preservarivc)

14 days (r preseavative)

sH 503E

EpA 8015
(nod i t ied)

3010

HZSO4 to pH<2

coo [ ,  4  C

28 dsys (oari ifirurn)

1/, days (maximun)

'14 days (r€x inum)

8C20

c o o  ( ,  4  C

c o o ( , 4 C

coo l  r  4  c

HCL  to  pH<z

coo t ,  4  c

14 days ( l:xi'r-llr)

14 days (rnaxinum)vo ta t i  t e  0 .9an i cs  8240

semi -Vo ta t i Lc  8270
0rgani cs

Spec i  f  ic

Cofiductance
(  F i  e td  res t )

p H  ( F i e l d  t e s t )

Ienpeaature
(F ie l . d  t es r )

14 Ce"s (nax im.ml

pH uni ts

Deg F



FIELD EXPLORATORY BOR I NG LOG

Lo{g6d bi l



a

c

t

a

o

o

M-lEr-

In.

lJ dererenceo lo r?,,ean 5ea ,er'el
. -  . -  , - .  * , . - m

Casino Lendlh
Llaienal

Casing Dian)eter

Oepih lo Top Perloratjons

Pedorated Lengih
Perlorated lnlerval liom
Perloration Type
Perloration Si:e

Surlaoe Seal from
Seal l\4ateiial

BaclJill from
cacKltt i tr '  atenal

in.

l i .

i,:

I O

tn .

f"

J Seal lrom
*al Malef lel

i o

I L

Gra'/el Pack from
Fa:i( l"iaier:ai

WELL CONSTRUCTION DEl

Total Depth of Boring

Diameler  of  BDr ing
Drill ing Melhcd

D

E

F

n

Bcnom Seal
S€ai i{aieriai

a

a

c

I
GeoStrategies Inc.

Rg1€EO DATSF:.VEWEO BY RG€:G

Construct ion Dete i l

F€\6gO (XrE

FIGUBE 2
a



G e n e r a l  a n d  E n v i r o n m e n t a l  C o n l r s c L o r s
l i !r !,rJ .J a,lt r {- irl.i \ !r

FIELD DATA SHEE]
o

o

COT,IPANY

LOCAl ' ION

CITY

JOB

I]ATE

TIh{E

1  
l t e l t  ID .

h  c l l  I ) i u r n c L c r

T o L a l  D e p l l t

1 1 ' c  l l  C o n d  i  t i o n

f t

l l 1 , d  r o c a r b o n  T l r i c l i n c s s  r t .

rt

x(  \ '  F) g a l .
a

L t e p L l r  l o  l , i q u i c -

I  c ; s i r ) c  I  x
\ . r 'o lu rnEs, /

-  /Est imo t .c  dr- l  
, , F u r 6 c  ,

\  Y O I \ I t t c , /

* J o l u r n e

l 'acLor
( V F )

3 '
0 . 1 7
0 .3  0
0 .6  6

6 '
0"

l 0 '
? . 6 0
4 . 1 0

1 2 "  =  5 . 0 0

j  S a m p l i n g  E q u i p m  e n !

Tine

S la rL i

' fi,i'rT
Purging FIow P,a Le

C c n d u c t i v i t ; ' T e m p e r a  L u r e

g P i n .

g a l .
/ / ^

/  /  l - u  r g t  ng \
/  {  f low 

- }  gprr^ .
\  d a t c  , /

-  / A r r L i c i p a t e C \- t  P r t r g r n E  I
\  l l ' ; l e  , /

n: M.

pl{ Y o l u m e

o

o

Di d rye l l

S  a m p l  i n g

dewater?

Time

I f  y e s ,  L i m e V o l u m e

e I f e a L h e r  C o n d i t i  o n s
l

An a lys j : 'r

C h a i n  o f  C u s t  o d y  N u m b e r

Bo L l . l  es Use d

a
COXYENTS

o
FOREULIt r{sslsTAm

FIGUHE 3



o

o

a

a

o

o

a

a

o

a

o

r l o o t l n t  P r o d . , . t

' I
Cont I  rrn P.od!l : t  th lClr\css
( A c r f l  l c  o .  P v 3  l r i t . I . )

I
I

Co l  l .a t  t l -ea-ProCuat  S . l rp l r
I

U  is  so lvcd  paqr ' la t  Ssrp lc
J l . !  R " a u i r C

I
k  cco rd  D r t6  on
F i c l d  D . r !  t c r m

' r s r l t o . l r i g  9 . l t  S r "p l l r | f  p ro !o .o t  Sehc ' i . t t c

S r rp l l r €  C r . v  t r v l ca3  p ro i  
" c tS.npl i .p N rgui fuE^(!, /Sch.{! l  r

I
F  i . l d  D . c o o l f i l ^ ! t  i o n  . n d

I  r l r  t .LrDcnt.  t  icn C. l  i  br .  r  i  c . !

I
Chc . l  I  n r  . p f  i  r y  o l  U . l  t

( l ns l 4c t  l o r  u f l  I  D6 rE9^ )
I

l l . a3 r r . .  l na l  Pcco rd  ocp th  t o  V6 tc .
. r d  t o t . . l  U . l  t  0cp rh

( E l c c t r l c  V . t  t  5 o ! 4 J c r )
I

C h c c k  { o a  I l o ! (  l r r t  p r ( i u a t ,
( o t  l / ! . t . r  l ^ r c r i . c c  r , r c l c ,

t { o o r i . E  P r o d . / ! t  N o r

l / i  I  I  keaci l f  Recovet 's

I

>  l L , . F s  V o l  ! ' t 4  C . l c u L o ( i $
v  .  t t l . / l ? ) - h ( _  I  y o t  ) ( ; , ( C ) !  _ / 9 ! u c n g

v E Furg!  vo t  Ln ' .  (  Oo I  lonr )
t a  .  l .  1 4 1 5  9
h . l i . l 9 h t  o f  V 3 ! . l "  C o l u - r n  . r ! )
r  r  Bo reho l c  rDC ius  ( i . , . hq3 )

I
I

EvBc (€ t c  y ! i e t  f r o .n  ge l l  eguo t  t o - t hc  ca l cu la teC  pu ige  vc , l u ! r :  | . { l i l arpn l i o r lDJ  g ro l t 1< i ra l c r  s tab i  t i za t i on  i ad i cs to r  p !ao . rE t c r ,  ( p ( ,  coa .dJa t  i v i t ) , ,  i e . , r p€ rs tu ra )s t  i n t c f v€ t5  o f  6 ta  c r s i ng  yo tub : ,

Nc l  I  0e l J .  t l r s  s f t e r
Oia Puige Vollma
( L o r  y i . l d  r € t l . l

I
l Je l I  k . cha rges  t o  8C ;  D f
l n i  t i . l s  Hc ! s r . r . cC  ! . i . r
co  l ! r , : r  Hc iSh t  i h  Fcc t
, r i t i r i n  ? (  h i s .  o l  Eve iuB t i on .

l .
r l r zss f r  C roL . )d r ! i e r  S rab i  l j  r y
t  aE I  C t !Or  Pa l .a r? la le rs  (p i { ,
;  s ' p .  ,  C o . d , , : ! i v i r y )

I
Col  l .c i  Sl r rp le a id Ccr jE,Lctr
C h a i n - c l - C u a i o a y

PccorC 6ioun:iear er s!ebi l i : ,v
.  I n i i ge toa  Pe ramtc rg  l i o f i  e r ch

Adij t  ional Purg3 vol rmc
Srcb i t i ! y  i nC i c6 t cs  r . r , r  r n  ch :  r oL

+ n l a u . - i i -

Cordu: t  i  vi  ry: * lOia' I  c ra€ i . !  au ra i  1 .0  dcg rca  t

S i a 5 i t  i t y  6 r q J . d ! 6  r e r  S ! b b i t i t y
hoi  Ach i  ev. j

r l
Coni inu .  Purg  in i
u n r j  I  S r s b i L i r y  i s
Achi  eved

I
I

Co( I eci Sarplc ! .d
Cc4rrla aa Ci. i . l 'of-
Currcdy

I
PreterYc Safipl e
Accordiog to Recuired
Chcnicrl .  Ar€tysis

I
Tasnspoat to
/r iat r i  icr l  Lcbcrutocy.

I  ov i  n9  c r i  t ca  i  e  s r ^

P  resc rvc  s5 rp l .  Acco r i i nc
ao RegJirEd Cherni ca t rnt i tsis

I raispo.i  ro Aneyl i  ica f
La5Oia ( ol-y

Crc! .d!a tea
Achi  evea

I
col I  ea! sb|tDt c 6rd
Co.rDlc!c
Cha i  n-ol -cus t cCy

I
Paascrye S.n\j l  c
Accoadins io tcqu; rcd
chco i c l l  An  l ys i 5

Ir.dspca! to
Ana lyi  icat !  rbo.atoF),

FIGURE 4



Got l l 6 r  -  Ryan  I nc . Chain  o f  Cust
( r r r .  o  x r  a H T r L  o r r r i ' o i

J O 8  N O .o"o" ron,

JOB LOCATICN

CITY

OATE

PHON E t . ]O,

P.C.  NO.
oorr""o,rro

SAMPLE
, o

N O ,  O F
CCNTAI } . JFRS

S A M F L g
1,4 r. TR tx

DATE/T IM  E
SAI I  PLED A } . J  ALYSIS  P  EOUIRED

s i r" l  FL: COll DtTrOr!
i i  3  ' :

+---

a_-

a__

t_-_

11:r ._ l  i \ t tu;>i1 : l  t r  I :

iELI I .JQUISiTED BY:

I

R:CEIVED BY:

F=CEIVEO BY LAB:iE I - INQUIS! iED BY:

DESIG NATSO
o
REMARKS:

DATE CCMPLETED

LABORATORY: DHS #:

o

FOBEMAN
FIGURE 5



MAJOR DIVISIONS TYPICAL NAMES

ul
g

,i

9>
^ z
6*
O F
u a E
z .!)
<H( E <
( ' o
i 9

5d
" ;

I

GFAVELS

MORE THAN HALF
COARSE FHACTION

IS LARGER THAN
NO. 4 SIEVE SIZE

CLEAN GHAVELS
WITH LITTLE
OF NO FINES

GW
. t ' I
, '. r.' . ? . t

WELL GBAOED GFAVELS WITH OR
WITHOUT SANO, LITTLE OR NO FINES

' . t .  
I  .

1: ' i  i
..4. .1.'

POORLY GRADED GFAVELS WITH OR
WITHOUT SAND, LITTLE OR NO FINES

GRAVELS WITH
c)\r'€R rs* FINES

GM
?
t l l
l I l

SILfi GRAVELS.
SILTY GRAVELS WITH SAND

/,/,r'
72

CLAYFY GBAVELS,
CLAYEY GFAVELS WITH SANO

SANDS

MORE THAN HALF
coARsE FEACTION

B SMAl.Ti THAN
NO, 4 SIEVE SIZE

CLEAN SANOS
WTH LITTLE
OR NO FINES

SW WELL GRAOEO SANDS WITH OF
WITHOUT GRAVEL LITTLE OH NO FINES

SP POOBLY GMDED SANOS WITH OR
WITHOUT GRAVEL LITTLE OR NO FINES

SANOS WITH
OvER rs% FINEs

SIVI 1".SILTY SANDS WITH OR
WITHOUT GRAVEL

5U fr CTAYF/ SANDS WITH OR
WITHOUT GBAVEL

ul

6
I

.^ ct
: l z
af
o F
z !
<3
.'9Y!

d5
z <
- z

E
o

SILTS AND CI,AYS

UOUID LIMIT50% OR LESS

ML INORGANIC SILTS ANO VERY FINE SANDS, ROCK
FLOUR, SILTSWITH SANOSAND GFAVELS

CL 4 INOFGANIC CLAYS OF LO\I,/ TO MEDIUM PTASTICITY
CLAYS WITH SANDS ANO GRAVELS. LEAN CLAYS

OL OFIGANIC SILTS OR CLAYS
oF Lo/v PIASIICITY

SILTS AND CLAYS

LIOUIO LIMIT GREATERTHAN 50%

MH INORGANIC SILTS. MICACEOUS OR OIATOMACIOUS,
FINE SANOY OR SILTY SOILS, ELAS'NC SILTS

U N n
//'///
/.1./,1.'.

NOAGANIC CI-AYS OF HIGH PLASTICIry,
FAT CTAYS

OH ORGANIC SILTS OR CLAYS
OF MEOIUM TO HIGH PIASTICITY

HJGHLY ORGANIC SOILS r l
PEAT AND OTHEF
HIGHLY OFGANIC SOILS

Pedn - Permeability

Consol - Consolidalion

LL - Uquid Limit (%)

Pl . Plastic Index (%)

Gs - Specific Gravity

MA - Particle Siz6 Analysis

2.5 YF 6/2 . Soil Color according to
Munsell SoilColor Charts (1975 Editlon)

5 GY5/2 - GSA Fock Color Chart

Z - No Soil samplo Recoverd

I - 'Undisturbed' sample

tr - Bllk or classificqtion sample

Y 
- Firsl Encountered Ground WatBr Lev€l

Y 
. Piezometric Gro0nd Waler Level

Penelration - Sample drive hammer weight - 140 pounds
lalling 30 inches, Blow€ required to drive
€ampler 1 foot sre indicated on lhe logs

GSIGeostrategies lnc. Unified Soil Classification - ASTM D 24e8€5
and Key to Test Data



FIEVIEWED BY FG/CEGJOB NUMBER

o

o

a

o

o

o

a

a

a

o

Y.Y

1

5

o

7

I

1 0

1 1

1 2

'13

1 5

t o

1 8

1 9

20

coarse anoular qravel: 10% medium to coarse

60% clav; 40% sih; mottled with streaks o{ grey, weak

saturated at 1 1.Q feet

Bottom of samole at 15.5

Remarks: Water observed trickling down borehole sidewalls at 1 I .0 - 11 .5 feet,
BacKilled with bentonite to 1 1.0 leet and cement to surface.

of Boring
GeoStrategies lnc.

S.A
OATE FIEVISEDDATE REVIS€D OATE

o
7666 lw&t, tzQz, o2l9o



a

o

o

a

o

a

a

a

o

o

a

1

5

6

7

ai

9

1 0

1 1

1 2

1 3

1 4

1 6

1 7

1 8

1 9

20

_v

to medium sand: trace oravel: no chemical odor.

60% clav; 35% silt; trace fine to coarse sand; mottled

65% medium to coarse sand: 20%

om of borinq at 15.5 teet.

BacKilled with bentonite to 10.0 feet and cement to surface.

S-B
Geostrategies Inc.

Log of Boring

FIEVISED DAIE BE\.1S€O OAIE



Log of Boring BOBING NO.

GeoStrategies Inc. s-c
JOB NUMBER BEVIEWED BY BG.CEG

1

o

7

8

9

10

1 1

12

13

"14

. t (

1 6

1 7

1 8

l q

gY

2.Y1), medium stifl

at 1 3.0 feet.

Bottom of borino at 14.0 feet.
Bottom of samole at 14.0 feet.

BacKilled with bentonite to above water (1 1.5 feet) and cement to surface.

7666 L/J,},,F oeL pe w A2190



JOB NUMBER

7666
AY FO,CEG

Geostrategies Inc.

L.

of Boring

S.D



o

o

o

o

o

o

O

o

o

o

a

Location: 999 San Pablo Avenue

'I

.]

5

o

7

10

' I I

't4

t c

1 6

1 7

t 8

' t9

20

!
Y '

: .': !.. r.
a  , 4 . . 1 '

oftom ot samole at 15.5 feet.

Back{illed with bentonite to l0 teet and cement to surface.

S.E
Geostrategies Inc.

of Boring

JOB NUMBEB
/ooo

FEVISED OAIE RSV]SED DA]E



1

J

o

7

.'

'10

' 11

12

1 4

1 5

1 6

1 8

1 9

20

-r

of borinq at 15.5 feet.

Backfilled with bentonite to 9.5 Jeet, cutlings to 1.0 feet and concrete to grade.

BORING No.

JOB NUMBEB

GeoStrategies Inc.
Log of Boring

REVISED C}ATE

S.F



1

,J

5

6

7

o

1 0

1 1

1 2

I \ ]

1 4

1 5

.16

1 8

1 9

20

YY

iAND (CL) - dark greyish brown (2
15% medium sand: 10% silt; trace

5Y 4/2), dense, saturated; 65% medium to coarse
10% silt: moderate chemical odor.

stiff, damp: 75% slli 15% medium sand; 5oA fine to

Bottom of samole at 15.5

BacHilled with bentonite lo 1 1.0 leet, cutings to 1.0 leet and concrete to surface.

Log of Boring
GeoStrategies Inc.

S-G
JOBNUMBEF FIEVIEWED BY BGy'CEG DA'IE BEMS@ OATE REVISEDOAIE

7666 vtt^+ *tl! Biv 02/90
o



a

o

a

o

a

o

o

o

o

o

op ot Box Elevation: 41,48

'l

3

5

6

7

9

1 0

'11

1 2

I Q

1 4

1 5

1 6

1 8

'19

20

Y
V '

10% silt: moderate chemical odor

tter drill ino at 'l 1.5 feet.

15% {ine sand: trace clavi no chemical odor.

Bottom of borinq at 1 4.0
Bottom of sample at 14.0

ovM Readings taken 0406/90.

s-1
Geostrategies Inc.

Log of Boring

JOgNUMSEB

7666
RR/ISEB OA]E RE\4SED OA]E



_-l .I
Ml l

WELL CONSTRUCTIO N DETAI L

B

Total Depth ol Boring 14.0 ft.

Diameter o{ Borino I in.
Drilling Method Hollow-Stem Auger

C ToD of Box Elevation
I X I Relerenced to Mean Sea Level
l-1 Relerenced to Project Datum

D Casing Length
Material

1 1.5 ft.
schedule 40 PVc

c

r

Casing Diameter 3.0 in.

Depth to Top Perforations 6,0 ft.

n.
ft.

Perforated Lengrth
Perforated lnteNal from 6.0 to 1 1.0
Penoraron Tvoe 

-lEFnrne 
Sror-

Perforation Size

Surface Seal trom
Seal Materia]

0,020 In ,

0.5 to '| .0 ft.
Concrete

BacKill from 1.0 ro 4.o tt.
Backfill Material Cement Grout

J Sealfrom 4.0 to 5.0 ft.
Seal Material Bentonite

K Gravel Pack from s.0 to 11.5 f t .
Pack Material 

--TflldGiestar 
sano

Bottom Seal 3.5 ft.
seal Materiaffi

M

r-"--l Depths measured from initial ground surface.

41.4a

Note:

GeoStrategies Inc.

FEMSED OA''E

s-1



a

o

o

o

a

o

a

PAVEMENT SECTION - 0.5 feet
1

4

o

7

1 0

1 1

1 t

1 4

' t5

t o

1 B

1 9

20

v

70"k clavi 30% silti medium Dlasticitv: no chemical odor.

Oriller noted chanoe at 8.5 teet.

SAND with SILT and SAND (SP-SM) - olive
saturated: 75% medium to coarse

30% silt: 20% tine sand: no

' I 5% fine sand: trace clavi no

Bottom ol borino at 15.0 feet.
Bottom of samDle at 15.0 leet.

Backfilled with bentonite to 1 1 .5 feet,
OVM Readings taken 0406/90.

Geostrategies Inc,
Log of Boring

REVISD DATE



Geostrategies Inc.

JOB NUMSEFI BEMEWED EY re.CEG

WELL CONSTRUCTI ON DETAI L

A

o

Total Depth of Boring 1 5.0 ft.

Diameter oi Borino I in.
Drilling Method Hollow-Stem Auqer

C Top of Box Elevation
@ Feferenced to M;;n sea Level

Ll Re{erenced to Project Datum

D Casing Length
Material

12.O ft.
Schedule 40 PVC

E

F

G

Casing Diameter 3.0 in.

Depth to Top Pertorations 6.0 fi.

Perforated Length 55 ft.
Perforated lnterval from 6.0 to 11.5 ft.
Perforation Type
Perforation Size

Machine Slot
0.020

H Surface Sealfrom 0.5 to 1 .0 ft.
SealMaterial 

--------e6i'crete

BacKill irom 1 .0 to 4.0 ft.
Backfill Materia.l Cement Grout

J Sealfrom 4.0 to 5.0 ft.
Seal l\4aterial Bentonite

K Gravel Pack from 5.0 to 12.O ft.
Pack Material 

---Ffl7ifiiiestar 
sano

Bottom Seal 3.0 ft.
Seat Materiaffi

M

Note: Depths measured lrom initial ground surface.

40.73

7666 Ll vP cE r I L(> 3/90
FiEMSED OATE

s-2



o

a

a

o

a

a

a

a

a

999 San Pablo Avenue

0

1

4

5

o

7

'10

'I ',]

t o

'14

l 5

1 6

1 8

YE

Clav (CL-ML) - black (5Y 2.5/1). medium stiff

COLOR CHANGE to olive (5Y 4i3) at 5.0

65% fine to coarse sand: 25% silt: 10% {ine

stiff, damp; 50% medium to coarse sand; 30%
20% fine to coarse oravel: 5% clav: moderate to

decreasino gravel at 1 5.0 feet.

at 18.0 feet.
OVM Readings taken on 0?06/90.

s-3
GeoStrategies Inc.

Log of Boring

JOB NUMBER

/bbt)

FEV]SED DAE FEVISED D,dIE



o

o

Locationi 999 San Pablo Avenue

Bonom of samole at 20.5 feet.

GeoStrategies Inc. s-3
JOB NUMBEB

/.ooo
FIEIIEWED BY AG/CEG
pataps6s t74L

BEVISEDOATE FEMSEDOAIE



GeoStrategies Inc.

JOB NIJMBER REVIEWEO BY rercEG

WEL! NO,

s-3

"*1 
tl* WELL CONSTRUCTI ON DETAI L

A

B

Total Depth ot Boring 20.5 ft.

D

E

F

Diameter ot Boring 8 in.
Drilling Method Hollow-Stem Auger

Top of Box Elevation 42.72 ft.
l-Fl Relerenced to M;;; s;aGGl-
f-'l Referenced to Proiect Datum
L---J

Casing Length 12.o ft.
I\ilaterial Schedule 40 PVC

Casing Diameter 3.0 in.

Depth to Top Perforations

Perforated Length

6.0 ft.

Perforated lnterval from 6.0 t0 11.5
n.
ft.

Perforation Type
Perforation Size

Surface Seal from
Seal Material

Machine Slot
0.020

0.5 to
concrete

BacKill trom 1.0 to 4.0 ft.
Backf ill MateJiEi-------T6fr6nt Gr5F-

J Sealfrom 4.0 ro 5.0 ft.
Seal Material Bentonite

K Gravel Pack trom 5.0 ro 12.O ft.
Pack Material #412 Lonestar sand

L Bottom Seal a R  { r

Seal Material Bentonite

M

Note: Depths measured faom initial ground surface.

7066 gl.,/..Q osa 0{tv 3/90



a

o

INTERNATIONAL
TECHNOLOGY
CORPORATION

ANATYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

Get t le r -Ryan
2150 West  Win ton
Hayward ,  CA 94545
ATTN: John Werfal

l, lork Order Numberi TO-O7-272

Dater  February  2 f ,  f99O

O

o

o

P .

Th is  i s  the  Cer t i f i ca te  o f

cL ien t  Pro jec t  ID t

Date  Rece ived by  Lab:
Number  o f  Samples :
Sample type l

Ana lys is  fo r  the

G R  # 7 6 6 6 ,  s h e L l ,
A lbanyr  CA
L / 3 L / e o
1 g

5 0 r r

fo l low ing  samples  i

9 9 9  S a n  P a b l o  A v e , ,

The re thod o f  ana lys is  fo r  ]ow bo i l ing  hydrocarbone is  taken
f rom EPA l , le thods  8015,  8020 and 5030.  The 6ampl -e  i s  examined us ing
the  purge and t rap  techn ique,  F ina l  de tec t ion  is  by  gas  chromatography
us ing  a  f lame ion iza t ion  de tec tor  as  we l l  as  a  photo ion iza t ion  de tec tor .
The resu l t  fo r  to ta l  low bo i l ing  hydrocarbone ie  ca lcu la ted  as  gaso l ine
and inc l ,udes  benzene,  to luene,  e thy l  benzene and xy l .enes .

a

a

o
Revlewed and Approved

,//)
,4nn,<- /t /

/ t  
' / ' * -

a
l , l j .chael
Pro j  ec t

MED/an
3 Pages

E,  Dean
Uanager

Fo l low ing  -  Tab les  o f  Resu l ts

a

Amedcqn Council ol lndependenl toborstories
Inlemqtionol Associcrtion of Envjronmenlol Tesl jng Lqborolories

Amelicqn Associotion lor l,qborqlorv Accreditotion

IT Analyt icol Servicee, 2055 Junction Avenue, Scrn Joee, CA 9513f. ({08) 943-1540



a
IT ANALI'TICAI SERVICES
SAN JOSE, CA

999 San Pab lo  Ave. .  A l "bany ,  CA

Pager  1  o f  3
D a t e r  F e b r u a r y  2 1 ,
C l l e n t  P r o J e c t  I D !
Work  Ord€r  Number  t

1 9 9 0
c R  # 7 6 6 5 ,  s h e  I  I ,
T O - 0 1 - 2 7 2

o

o
Lab

Samp le  ID
CI  ien t

Sample  ID
sanple

Date

Date  sample
Ext rac t lon  Ana lys is  cond i t  ion

Date Completed on Receipt

a

r 0 - 0 t  - 2  7  2 - 0 1
L ! J - V  t -  Z  I  Z - U  Z

T 0 - o L - 2 ? 2 - 0 3
TO-Ot -2?2-04
T O - O 1 - 2 ? 2 - 0 5

s -A-s '
s -A -10 '

c - p -  I  q  r

s -c -5 ,
s -c -10 '

L /29  l eo
7 /29 /eo
r / 29 leo
r / 2e /90
L /2e  /eo
t /29  /eo

2  / 6  / so
2 /6 /eo
2 /6 /eo
2 /6 / so
2 /6 /9o
2  /  6 l so

2 /8 /eo
2 /e  /eo
2 /e  /eo
2 /8 /eo
2 /e /eo
2 / 8 / 9 0

coo l
c o o l
c o o l
c o o l
c o o l
c o o l

a Tota l  Pet ro leum Hydrocarbons  -

ND = None Detected

M o d l f l e d  E . P . A .  l 4 e t h o d s  8 O L 5 ,  8 O 2 O

Resu l ts  -  M i l l i g rams per  K i logram

a t a D

sample  ID
CLien t

Sample ID

Low Bo i l  ing
t r r r . l  r ^ - r  rh^h  d

(  ca lcu la ted
as  caso l lne)  Benzene To luene

Ethy l  Xy lenes
B e n z e n e  ( t o t a I )

a

o

3

a

o

T0-o1-272-01.
Detect ion L imi t

To-o! -272-O2
Detection Limit

T O - O 1 - 2 7 2 - Q 3
Detectlon Limit

r o - o L - 2 7 2 - O 4
Detect ion L imi t

T 0 - 0 1 - 2 7 2 - 0 s
Det€ct ion L imi t

TO-Or-272-O6
Detect ion I , imi t

c - a - <  r

s - B - 5 '

5 - t  - 1 5

s -c -10 '

ND

4 7 0 .
1 0 0 .

0 .02s

1 .

ND
0 .  o 2 5

ND
o .  o25

ND
o .2

ND
1

ND
o . 0 2 5

1 0 ,
1

ND
o .02s

ND
o . 0 2 5

ND
o .2

1

I .

o . 4 6
o . 0 2 5

,l

o .  0 2 8
o . 0 2 5

ND
o .  0 2 5

o  . 2 7
o , 2

1

0 . 9 1
0 . 0 5

0 . 0 9

0 . 0 9

0 . 7
o .4

.)



a
IT ANALTTICAL SERVICES
SAN JOSE, CA

999 san Pab lo  Ave. .  A lbany ,  cA

P a g e :  2  o f  3
Date !  February  21 ,
c l ien t  Pro jec t  ID :
work Older Nurnber r

1 9 9 0
c R  # 7 6 6 6 .  S h e l  I ,
ro -o r -212

o

o

a

a

Lab
Samp le  ID

cl  ient
Sample ID

Sample
Date  Sample

Ext rac t ion  Ana lys is  Cond i t  ion
Date  Comple ted  on  Rece ip t

To-or-272-O7

T 0 - 0 1 - 2 7 2 - 0 9

T 0 - 0 1 - 2 7 2 - 1 1
TO-O1, -272-12

s-D-15 '
s - E - 5 ,
s - F - t o l

s - F - 5 '
s - E - I O r

s - G - 1 0 '

7 / 2 e  / 9 0
r / 2 9  / e o
7  / 2 e  / 9 0
r /2e  /eo
1 / 2 9  / 9 O
L  /2e  /eo

2 /6 leo
2  /  6 /eo
2  /  6 /eo
2 /6 / so
2 /6 / sO
2 /6 leo

2  / 8  / 90
2 /8 /eo
2 /8 /eo
2 /8 /eo
2 /8 /eo
2 / 8 / 9 0

coo l
coo l
coo l
coo l
c o o l
c o o l

Total Petroleum Hydrocarbons -

ND =  None Detec ted

M o d i f i e d  E . P . A .  H e t h o d s  8 O 1 5 ,  8 C 2 O

R e 6 u l t 6  -  H i l l i g r a m e  p e r  K i l o g r a m

sample ID
cl ient

Sarnple ID

Low Bo i l ing
Hydrocarbons
(ca lcu la ted EthyI  xy lenes
as Gaso l ine)  Benzene To luene Benzene { to ta l )a

t

o

o

o

a

. > 1

ND

ND

2 , 5

Detec t ion  L imi t

T0-01-272-O8
Detection Limlt

TO-OL-272-O9
Detection Limit

T 0 - 0 1 - 2 7 2 - 1 0
Detec t ion  LLmi t

lro-oI-212-rL
Detec t l -on  L I rnL t

Detec t ion  L imi t

s - D - L 5 '

s - E - 5 '

s - E - 1 0 '

s - F - 5 '

q -a:-'! o I

o . 6 3  0 . 3 1
o .  0 8  0 . 0 8

0 . 3 8  0 . o 3 5
o . 0 2 5  0 , o 2 5

2 . 5  1 . 4
0 . 0 8  0 , 2

0 .  4 0  0 .  4 4
0 . 0 2 5  0 . 0 5

ND

ND

o  . 4 4
o .  o 8

0 . 0 3 2
0 . 0 2 5

ND
0 .02s

ND
0 . 0 2 5

0 . 1 0
o .  oB

ND
0 .o2s

0 . 0 2 6
o . 0 2 5

ND

N D
o .  o8

ND
0 ,02s

o .  06

ND
o . 0 5

o .B
o .2

0 .07
o .0s



P a g e :  3  o f  3
Date :  February  217
C l i e n t  P r o j e c t  I D r
work  Order  Number  r

1 9 9 0
c R  # 7 6 6 6 ,  s h e  I  I ,
T O - O 1 - 2 ? 2

IT ANALYTICAL SERVICES
SAN JOSE, CA

999 San Pab lo  Ave. ,  A l -bany ,  CA

Lab
Sample ID

CI ien t
Sample ID

sanple Extract ion
Date

Date  Sample
Ana lys is  Cond i t  ion
Comple ted  on  Rece ip t

r o - o t - 2 7 2 - L 4
! v -  u  - L -  z  t z - L a

To-oL-272-16

TO-O1, -2 ' t2 -7A
TO-O7-2't 2-19

s-G- 15 '
s - 3 - 1 0 ,

s - 1 - 1 4 '

r / 29 /9O
7 /30 /eo
r /30  /eo
r /30 /eo
7  /  3 0 / 9 0
1 /30 /so
),  /  30 lso

2 /6 /eo
2 /  6  / eo
2  /  6 /eo
2 /6 /eo
2 /6 /eo
2 /  6 /eo
2 /6 /eo

2 /8 /eo
2 /8 /eo
218  |  eo
2 /e /eo

2 /e  /eo
2 /e /eo

coo.I
coo l
coo l
coo l
c o o l
coo 1
coo I

Total Peeroleum Hydrocarbons -

ND =  None Detec ted

l , l od i f  i ed  E .  P .  A .

Resu l t s  -

Methods 8OL5,  8O2 O

Mi l l ig rams per  K i logram

Lab
Sample  ID

cl ient
Sample ID

Low Bo i l ing
Hydrocarbons
(  ca lcu la ted
as  Gaso l ine)  Benzene

Ethyl  xy lenes
Toluene Benzene (  to ta l  )

Delection l imit

'ro-oI-272-),4

Detec t ion  L imi t

L ! J - V  t -  2  I  Z -  L 3

Det.ection Limit

Detec t ion  L im! t

Detec t lon  L imi t

TO-01-2  7  2 -18
Detec t ion  L imi t

Detec t ion  L imi t

s - 3 - 1 0 '

s - 1 - 1 0 ,

s - 1 - 1 4 '

s - 2 - 1 0 '

ND

ND

ND

ND

ND
o .ozs

ND
0 . 0 3

ND

ND

ND

ND
0 .02s

o .4

ND
o . 0 2 5

ND

ND
0 . 0 2 5

ND
o . 0 2 5

ND
0 . 0 2 5

ND
o .o25

o .4

ND
o .02s

ND
o . 0 2 5

ND

o .  0 9 6
o .  0 2 5

ND

ND
0 . 0 2 5

0 . 4

ND
0 . 0 5

0 . L l

ND
o . 0 5

o .  32
0  . 0 5

ND
0 .  o 5

ND
0 , 0 5

0 . 8



Ccei t le r  -  Ryan Inc .
' -/-t tI

COMPANY 2r\.AA

L353 Chain of custody

.toa no. -/ 6 6 6

JOB LOCATION

PHONE NO.CITY

AUTHOEIZED

SAMPLE
ID

a
/-3o'?o e.o.no. 7(&6

NO. OF
CONTAINERS

DATE/TIME
SAI/|PLED ANALYSIS REOUIRED

SAi,IPLE CONDITION
LAB ID

SAMPLE
MATRIX

< - l
J o t '

I--t"-
I

I--r--
I_*-1-

l
i

I
I

t-r-
a-

b2.q-% Gas , |TEX

' 5.8-is'
<-/  -<\

S-a|r'
(  - l ) - r . t

' ' ' J

t t ' r \

)  t -  v

r ^ l
> 'L^  t0

o

r S-F-S'
S-F' lo'

tG - /c'
O-r:-r '

J 
-V tj)

3-A-tot

FECEIVED BY:

oDEsrcNArED rn oaercn", -3I--- 6-"o-Jb:4.

REMARKS;

DATE COMPLETED

o
F.REMAN 4,ry::



Get t le r  -  Ryan  Inc .
Td4t'"''ls-

< /  t !  
€ N v r a o N M E N r a L  D r v r s t o r l

coMPANY--  . )  L : . /  J  _

eo":t ln ,o* ALi" ./;t,*-

t347 chain of custodyo
. / . / / .

J O B  N O .  (  9 9  - _ _ ,  - ,

JOB LOCATION .-

o 
ctTY . tr t  L- -0 '

€{f^
DATE*!--1':-:l.i-- P.o. No. -?666,,

PHON E NO.

AUTHOFIZED
) 4 n G

NO-  OF
CONTAINERS

o lJ)

SAMPLE
MATRIX

) o r  i- ; - _

_L= _
l--t** "

I
._]_ ._

.L

a

SAMPLE
I D

DATE/TIME
SAM PLED ANALYSIS REOUIFED

SAI/PLE CONDITION
LAB IO

o s-3-/6' i ' 3tt 't/ a
.  - 1 - \ .

/  -  ' - 1  . ,  /  , ' j " r '
-. :- ' { : ,  , 'J- 'LL

S:3-/f'
1- / - /.r '

-:a .J- /"

o €:J- -/4 -

RELINQUISHED BY:

REMARKS:
|  - n 4 A ' f

OYYnar l  l lY l

F.RE^/AN ''irln 
-DATE COMPLETED

o
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GROUND-WATER SAMPLING REPORTSa
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a

February 28, 1990

GROUNDWATER SAI\IPLING REPORT

Referenced Site: Shell Service Station
999 San Pablo Ave/Marin Ave
Albany, Cal i fornia

February 5, 1990Sampling Date:

a This report presents the results of the quarterly groundwater sampling and
analytical program conducted by Gettler-Ryan Inc. on February 5, 1990 at the
referenced location. The site is occupied by an operating service station located
on the northeast corner of San Pablo Avenue and Marin Avenue. The service station
has underground storage tanks which contain leaded, unleaded and super unleaded
gasoline products.

a
There are currently three groundwater monitoring wells on site at the locations
shown on the at tached si te map. Recent ly instal led wel ls S-1, S-2. and s-3 were
monitored, developed, and sampled during this event. product thicknesses and depth
readings were monitored by using an electronic interface probe. A clean acrylic
bailer was used to visually confirm or detect the presence and thickness of sepaiate
phase product. Groundwater depths ranged from 7.62 to 8.07 feet below gradc.
Separate phase product was not observed in any monitoring wells.

The wells were then were purged and sampled. The purge water was contained in drums
for proper disposal. standard sampling procedure calls for a minimum of four case
volumes to be purged from each well. Each well was purged while pH, temperarure,
and conductivity measurements were monitored for stability. Details of the final
well purging rcsults are presented on the attached rable of Monitoring Data. In
cases where a well dewatered or less than four case volumes were purged, groundwater
samples were obtained after the physical parameters had stabilized. under such
circumstances the sample may not represent actual formation water due to low flow
condit ions.

samples were collected, using Teflon bailers, in properly cleaned and laboratory
prepared containers. All sampling equipment was thoroughly cleaned after each well
was sampled and steam cleaned upon complction of work at the site. The samplcs were
labeled, stored on blue ice, and transported to the laboratory for analysis. A trip
blank, supplied by the laboratory, was included and a alyzed to assess quality
control. Analytical results for the trip blank are included in the certified
Analytical Report (cAR's). chain of custody rccords were established noting sample
ident i f icat ion numbers, t ime, date,  and custody signatures.

Report 3666- I

1992  no t i ono l  qvenue

PAGE I

hoyword ,  co l i f o rn i o  9  4545  -  17  87 (415 )  783 -7500
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a

o

o

a

o

a

The samples were analyzed at International Technology Corporation - Santa Clara
Valley Laboratory located at 2055 Junction Avenue, San Jose, California. The
laboratory is assigned a California DHS-HMTL Certification number of 137. The
results are presented as a Certified Analytical Report, a copy of which is attached

attachments

to this re

mpling Manager

Report 3666- I PAGE 2
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o GeoStrategies Inc.
Site Plan
Shell Service Station
999 San Pablo Avenue
Albany, Califomia
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Soil boring location I
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mSi-'su*?$Xl'ANATYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

I

a

Gettler-Ryan
2L50 West  Win ton
I{ay$rard, CA 94 545
ATTNT Tom Paulson

Work order Number:

Date :  February  26 ,  1990

P.O.  Number ! MOH 890501AT0-02-o43

a

a

a

a

a

o

This  !a  the  ceEt i f i ca te  o f

Ct ien t  Pro jec t  ID :
Date Received by Lab:
Number of Samples t
Sample Type:

AnalyEla for the

cR #3566,  shel - I .
02 |  05 /9O

llater

follolri-ng samples:

999 San Pa.blo Ave. Albany, cA

The method of analysLs for low boil ing hydrocarbona ls taken
from EPA I' lethods 8015, 8020 and 5030, The sampl,e iB exa$ined using
the purge and trap technique. Final detection ia by gas chromatography
using a flame ionization detector as well as a photoionisatlon detector.

a The result for totaL low boil ing hydrocarbons is calculated as gasoline
and includes benzene, toluene, ethyL benzene and xyleneg.

Reviewed and Approved

,4
,,/trfu/ -
Michae l  E .  Dean
Project Manager

l4ED/tw
L Page Following - Table of ReguItE

o

Amedcot Council ol Independent lsborolories
lnlemotionql Associcrtion ol Environmeniql Testlng Lgboratories

Amedccn Associqtion to! tqborciory Accredilotion

IT Alrqlytical S€rvtcee, 2055lunciion Aveaue, Sun Jose, CA 95131 . ({08} 943"f5{0



o
Page:  1  o f  1
Date :  February  26 ,
CI ien t  Pro jec t  ID :
lfork Order Nu]nlrer:

1 9 9 0
eR #3666,  shel  l ,
TO-02-O43

IT ANALYTICAL SERVICES
SANJOSE. CA

999 san Pablo Ave. Albany, cA

a

a

o

Sanple ID
client

sample ID

q - 1

s-2
s-3
Trip Blank

Sample Date

02l05 leo
02 / os /eo
02 /  05  leo

Date sample
Analy6is condition
completed on Receipt

T0-02-043-01
T0-02-043-02
TO-O2-O43-O3
TO-O2-O43-04

02 |  LO /9O
02 /  LO /eo
0 2  /  L 5  / 9 0
02 /  L3 /90

coo l ,  pH<2
Cool I pH<2
Cool, pH<2
Cool ,  pH<2

Total Petroleum llydrocarbons -

ND = None Detected

Uod i f ied  E.P,A.  Methods  801-5 ,  8020

Results - uill igrams per Liter

a Lor', Boil ing
Hydrocarbons
( calcufated
as Gasollnel Benzene Toluene

EthyI Xylenes
Eenzene ( total )

Lab
Sample fD

cllent
Sample fD

o

o

a

o

o

a

TO-02-O43-O1 S-L
Detection l. lrnlt

T0-02-043-02 S-2
Detection Limit

TO-O2-O43-O3 S-3
Detection Limit

T O - 0 2 - 0 4 3 - 0 4  T r i p B l a n k
Detection Limit

o .  1 1  0 . 0 9 ?
o . o o o 5  0 .  o 0 1

0 . i . 6  1 . 0
0 .  o 0 2  0 .  o 0 5

o ,  1 2  0 .  5 0
0 . 0 0 2  0 . 0 0 s

ND ND
0 .  0 0 0 5  0 .  0 0 1

3 . L
o .  0 5 0

8 . 7
o  . 2 5

ND
0 . 0 s 0

0.0s6
o.  ooos

1 . 6
0.  o02

o.  o4s
o.  o02

ND
0 .  000s

0 .  0 3 7
0.  ooos

0 .058
0 .  o02

0 .oo4
0 .oo2

ND
0 .  000s



Gatl lar - Ryan |t tc.-

*u *,5I',u)-l- o)Lo-

-l 
0859 chain ot custodv

JOB NO. ,_a
.,orro"o'on919 9-?*b]o 4y

a
to

, /  - l
> l
s-z
<-3

-nrphk 
r

NO. OF SAMPLE

7

7

IIL(-Le^n5LffixE

SAMPLE CONDIIION
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h FE N"'t a^;'e 'cr,'-J'

EL;-11a 
--

lidL 0,Zro--U"dj^,s-t

\ -s-10

o


