
Shell Oil CompanY
EAST BAY

MARKETING DISTRICT

October 12, 1990

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

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

Dear Mr. Wistar:

Enclosed is a of copy of the Well
which documents the installation of
at  the subject locat ion.

If you should have any questions or
not hesi tate to cal l  me at (415) 67 5-6127.

Very truly yours,

/h. h
Diane M. Lundq
District Environmental Engineer

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

Insta l la t ion Report  dated October  10,  1990
two off-site ground-water monitoring wells

comments regarding this project please do

Quality Control Board

P O. Box 4023
Concord, CA 94524
(415)  676-1414
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October 10, 1990

Gettler-Ryan Inc.
2150 West Winton Avenue
Hayward, California 94545

Attn: Mr. John Werfal

Re: WELLINSTALLATIONREPORT
Shell Service Station
999 San Pablo Avenue
Albany, Califomia

Gentlemen:

This report summarizes the field activities performed bv
GeoStrategies Inc. (GSD and presents the results oT ground-water
sampling conducted by Gettler-Ryan Inc. (G-R) at the above referenced
Iocation (Plate i). Two exploratory soil borings were drilled and
completed, as ground-water moniioring 

-wells 
designaied 5-6 and S-7, on

A^u^g^ust. 15,, _1990. . The monitoring network waf sampled on August 28,
i990 (Plate 2). Field work was conducted in accoldance with- curreni
State of California Water Resourccs Control Board (SWRCB)
guidelines. GSI and G-R Field Methods and Procedures are presentei
in Appendix A.

The site is located on the northeast comer of San Pablo Avenue and
Marin Avenue. An automotive repair shop is riorth of the site and a
service station is located across Marin Avenue. Residential property
is adjacent to the site along Marin Avenue. There are three- on-siti:
monitodng wells, S-1 through S-3, four off-site wells S-4, S-5, 5-6
ard S 7, and three corrugated, g vanized, 6-inch-diameter steel
wells which appear to be located within the tank backfill area.

Report No. 7666-4
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SITE BACKGROUND

In Ianuary 1990, GSI drilled ten exploratory soil borings (S-A
through S-G and S-1, S-2, and S-3) and completed three of these as
ground-water monitoring wells (S-1 through S-3). These borings were
drilled to characterize soil conditions prior to the replacement of
the underground storage tank (UGSTs). Total Petroleum Hydrocarbons
calculated as Gasoline (TPH-Gasoline) were detected ^t cohcentrations
ranging from 5.6 to 1900. parts per million (ppm) in soil samples
collected from the 5-foot and l0-foot depth inierval in the borings.
H]gher concentrations were detected in samples collected at itre
10-foot depth interval

In __ April 1990, GSI installed two off-site ground-water monitoring
ye!.s (S,4 and S-5) to further delineate hydrocarbon migration.
TPH-Gasoline was detected in soil samples collected from well borins
S-5 at 25. ppm and 130. ppm in ttre i2- and l5-foot sample intervalsl
respe4tively. Ground-water sampling of the monitoring network was
conducted - in May 1990. Well S-5 conrained 0.64 ieet of floating
product in meas'ured thickness. TPH-Gasoline concentrations ranee;
from 2.0 to 11. ppm in Welis S-1, S-2 and S-3 and benzEne
concentrations ranged from 0.018 to 2.3 ppm. TPH-Gasoline and
benzene were not detected in Well S-4.

FIELD PROCN,DURES

Tyo off-site exploratory soil borings (5-6 and S-7) were drilled
using a ruck-mounted hollow-stem auger drilling rig. The soil
borings were drilled to a depth of 19.5 feet below ground surface and
completed into monitoring wells. Well 5-6 was installed on Marin
Avenue in the suspected cross-gradient direction, and Well S-7 was
installed on San 

- 
Pablo Aveiue in the iuspected down-gradient

direction.

Soil samples were collected at approximately five-foot depth
intervals using a Modified California split-spoon 

-sampler 
fitted with

precleaned brass tube liners. A GSI geologist supervised the
drilling, described soil samples using 

- 
th-e UirifieO Soil

Classifircation System, and Munsell Soil Color Chart. and oreoarei
lithologic. logs 

- 
for each boring. Exploratory U6ring lols 

' 
are

presented in Appendix B.

Report No. 7666-4



o

o

a

o

o

a

a

o

GeoStrategies Inc.

Gettler-Ryan Inc.
October 10, 1990
Page 3

California.
Appendix C.
Table 1.

A 4-inch long brass tube of soil from each sampled interval was used
to perform 

-head-space 
analysis in the field 

'for 
the presence of

Volatile 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 under a
ring-type threaded lid. After approximately 20 minutes, the foil was
pierced and head-space within the jar was tested for VOCs measured in
parts per million (ppm) using an Organic Vapor Monitor (OVM)
photoionization detector. These field procedures are performed and
recorded as reconnaissance data. Soil samole selection for chemical
analysis is based upon site specific geol6gical conditions as they
relate to potential contaminant migration pathways and confining
iayers. Head-space analysis results arc presented on each boring log
in Appendix B.

Soil samples retained for chemical analvses were cnllected in clean
brass line?s, covered on both ends with iluminum foii and sealed with
plastic end caps. The samples were labeled, entered onto a
Chain-of-Custody form, placed in a cooler with blue ice, and
transported to Internationa-l Technology (IT) Analytical Services, a
State-certifred environmental laboratory located in San Jose,

The IT certified analytical report is presented in
The chemical analytical soil data are summarized in

HYDROGEOLOGY

The subsurface lithology for this site consists of fill sands and
a clays underlain by a 

-Clay 
unit. This clay unit is underlain by a

saturated silty sand, which overlies a silt with sand unit which
appears to contain very little water. In well borings 5-6 and S-7,
Temescal Formation Siltstone was encountered near the bottom of the
borins.

a

O
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The silty sand (SM) unit is interpreted to be the uppermost I
water-bearing strata (aquifer), with the overiying clay unit and the ,
underlying silt unit acting as confining layers (aquitards) locally. /
The aquiler appears to be semi-confined to confined, as evidenced by I
the rise in water levels from first encountered water to stabilized I
water level. Geologic cross-sections prepared from exploratory'l
boring 1og data suggesl that lateral faciei changes occur over ttib \
area investigated (Plates 5 and 6). These changes are suspected to i
affect the occurrence and velocity of ground-water movement. *J

GeoStralegies Inc.

Gettler-Ryan Inc.
October 10, 1990
Page 4

Monitoring Well Design dnd Construction

Monitoring wells 5-6 and S-7 were installed to a total depth of 15
feet. The wells were constructed using 3-inch-diameter Schedule 40
PVC well casing and 0.020-inch factory ilotted well screen. The well
screens were placed from the bottom of the borings to approximately
four feet above static water level. I-onestat #21L2 sraded sand was
placed in the annular spaces along the entire screeied intervals to
approximately one foot above the top of the screens. A one-foot
thick bentonite seal followed by a cement grout seal to approximately
one foot below grade was placed above the sand packs. Each well was
completed at ground surface with a locking cap and lock, secured
undemeath a traffic-rated Christy box set in concrete. Monitoring
well construction details are presented with the boring logs in
Appendix B.

Potentiometric Data

Static ground-water levels were measured on August 28, 1990, using an
electronic oil-water interface probe. Water levels were measured
from the surveyed top of well 

- 
box and recorded to the nearest ;|0.01

foot (fable 1). Ground-water elevation data, referenced to Mean Sea
I-evel (MSL), were used to prepare a potentiometric contour map (Plate
3). Plate 3 indicates groundwater flows to the southwest. The
hydraulic gradient in the uppermost water-bearing zone was calculated
to be 0.025.

Report No. 7666-4
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Floating Product Data

Field measurements for floating product were made in each monitoring
well using an electronic oil-water interface probe. Readings were
recorded to the nearest :L0.01 foot. Each well was also checked with
a clean, clear, acrylic bailer to visually conhrm interface probe
results and to check for the presence of a product sheen. Floating
product was only observed in Well S-5 at 3.51 feet in measured
thickness (Table 1). Product sheens were not observed in any of the
wells.

CHEMICAL ANALYTICAL DATA

Soil Anallrtical Data

Soil samples from borings 5-6 and S-7 were nalyzeA for Total
Petroleum Hydrocarbons calculated as Gasoline (TPH-Gasoline)
according to EPA Method 8015 (lr.{odified) and Benzene, Toluene,
Ethylbenzene, and Xylenes (BTEX) according to EPA Method 8020.

TPH-Casoline and BTEX were not detected in the 19.5-foot depth
interval sample from Boring 5-6. Samples coliected from the 6.0 ind
9.0 foot depth intewals contained 180. and 770. ppm TPH-Gasoline,
resDectivelv. BTEX comDounds were also detected in the 6.0 and 9.0
foot soil 

-samples 
(Table i). TPH-Gasoline and BTEX were not detected

in the two analyzed soil samples from Boring S-7. The analyzed
samples were collected from the 9.0 and 19.5 foot depth intervals.
The iT - Analytical Services certified analytical repofi is presented
in Appendix C.

Ground-water Analytical Data

Ground-water samples were collected from Wells S-l through S-7 on
August 28, 1990. 

- 
A ground-water sample was not collected from Well

S-5 due to the presence of floating product. Samples were analyzed
for TPH-Gasoline according to EPA Method 8015 (Modified) and BTEX
according to EPA Method 8020 at IT Analytical Services.

Report No. 7666-4
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TPH-Gasoline concentrations were detected in Wells S-l through S-3
and 5-6 ranging from 0.80 to 14. ppm Clable 1). Benzene was a-lso
detected in these wells at concentrations ranging from 0.0081 to 3.9
ppm. The benzene concentrations in Wells S-l through S-3, and 5-6
exceed the current Regional Water Quality Control Board (RWQCB)
Maximum Contaminant I-evel (MCL). Samples from Wells S-4 and S-7 did
not contain detectable levels of TPH-Gasoline or benzene. The IT
analytical report notes that the differences between values obtained
from sample S-2 and duplicate sample SD-2 may be due to laboratory
induced headspace in sample S-2. The values for SD-2 are consistent
with historical chemical analvtical data for S-2 and were used in the
preparation of the TPH-Gasoline and benzene concentration map
presented on Plare 4. Historical chemical analytical data are
presented in Table 3.

Oualit], Control

Quality Control (QC) samples for this quarter's ground-water sampling
included a trip blank, a field blank, and a duplicate sample. The
trip blank was prepared in the IT iaboratory using organic-free water
to evaluate laboratory handling and analyticai procedures. The field
blank was prepared in the laboratory and poured in the field using
organic-free water to evaluate freld sampling procedures. A
duplicate sample was collected as a split (second sample) to
quantitatively assess laboratory procedures and analytical
precision. The IT laboratory chemical analytical reports for this
quarter's ground-water sampling are presented in Appendix D. G-R
Groundwater Sampling Forms and Chain-of-Custody Forms are included in
the Ground-Water Sampling Report presented in Appendix D. G-R
Sampling Protocol are presented in Appendix A.

The analysis performed on the trip blank and on the held blank did
not detect any measurable concentrations of TPH-Gasoline or BTEX.
These results indicate that proper laboratory handling techniques
were followed and that no hydrocarbons were introduced into the
samples during sampling or transport, or from ambient field
condr ons.

Precision of QC data can be evaluaied by calculating the Relative
Percent Difference (RPD) between duplicate samples and the
corresponding well samples. The RPD between S-2 and SD-2 could not
be calculated due to laboratory-induced headspace in S-2.

Report No. 7666-4
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The hydrocarbon plume
off-site wells have been
and northwest of the

is not sufficiently delineated. Although ND
installed (S-4 and S-7, which are southeast
site), additional monitoring wells will be
delineate the extent of the hvdrocarbonnecessary Io

plume.
sufhciently

)a

STJMMARY

A summary of site activities and findings is presenled below:

o Two exploratory soil borings, 5-6 and S-7, were drilled to
a total depth of 19.5 feet and completed as ground-water
monitoring wells.

o Anaiyses identified TPH-Gasoline and BTEX in soil samples
collected from the 6.0-foot (180. ppm) and 9.0-foot ('170.
ppm) depth interval in Boring 5-6. Hydrocarbons were not
detected in soil samples collected from Boring S-7.

o Encountered lithology in Borings 5-6 and S-7 included a
silty sand aquifer underlain by a sandy siit which may act
as a basal confining layer (aquitard).

o Ground-water samples collected from Wells S-1 through S-3,
and 5-6 contained detectable levels of TPH-Gasoline and
benzene. Benzene concentrations in Wells S-1 through S-3,
and 5-6 exceed the cunent RWQCB MCL. Ground-water
samples from Wells S-4 and S-7 were reported as ND. Well
S-5 contained 3.51 feet of floating product and was not
sampled.

Reoort No. 7666-4
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Waterlevel data indicate groundwater flows to
southwest with an approximate hydraulic gradient
0.025. Floating product (measurable thickness or product
sheen) has not been observed in Wells S-2, S-3, ard 5-6,
which are located between the Shell UGSTs and downgradient
Well S-5. At this time, available data suggest that the
Shell facilities may not be the source of floating product
observed in Well S-5. The present distribution of
hvdrocarbons beneath the site appears to support this
c6nclusion. The site adiacent to 

'Weil 
S-5 is iisted with

the RWQCB as having a documented fuel release, and may be
the source of the floating product identified in Well
5-f . Additional hydrogeologic and geologic information
will be required to assess potential migration pathways
and the source of the floating product.

o The hydrocarbon plume has not been sufficiently
delineated. ND wells are to the southeast and northwest
flVells S-4 and S-7). Additional monitoring wells arc
necessary to delineate the extent of the dissolved plume.

PLANNED SITE ACTIYITIES

The following activities will be conducted at this site:

the
of

o Ground-water samples will be collected
monitoring wells on a quarteriy schedule.
will be analyzed for TPH-Gasoline according +o
8015 (Modified) and BTEX according to EPA
Waterlevel and floating product data will be
a weekly schedule.

from site
The samples
EPA Method

Method 8020.
collected on

RWQCB files
off-site sources
s-5.

will be
of the

reviewed to evaluate Dotential
floating product observed in Well

Report No. 7666-4



a

o

a

o

o

o

o

o

o

GeoStrategies Inc.

Gettler-Ryan Inc.
ocrober 10, 1990
Page 9

If you have any questions, please call.

GeoStrategies Inc. by,

Ellen C. Fostersmith
Geologist

u-,.'-,r. Lffi*-l*,|-

WnL, P.h,sfwf

Jeffrey L. Peterson
Senior Hydrogeologist
R.E.A. 1021

ECF/JLP/kjj

Plate 1. Vicinitv Mao
Plate 2. Site P16n
Plate 3. Potentiometric MaD
Plate 4. TPH-G/Benzene Cbncentration Map
Plate 5. A-A' Cross-Section
Plate 6. B-B' Cross-Section

Appendix A. Field Methods and Procedures
Appendix B. Boring Logs and Weil Construction Details
Appendix C. Soil Analytical Report
Appendix D. G-R Groundwater Sampling Report

(stt$n,v.4
S'.'"nn r*r'"%=

CTRTIFIEO
TN6I|\lEERIlllG

Christophbr M. Palmer
c.E.G. 1262. R.E.A.285

Report No. 7666-4
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SHELL OIL COI{PAXY 1Ot6 ALBAXY 999 SAf PABLO AVE/IAR I II

TABLE 3

JO8 1666

A}IALYTICAL LOG

SA}IPLE DATE SAXPLE

POIXT
TPI

(PPfi)
BEIIZENE TOLUEIIE

(PPil) (PPr,r)
E.8. XYLEXES

(PP' '{) (PPH)

05 .Feb '90

01 '  ay .90

28.Aug-90

05 .  Feb -90

01 -ney -90

28.Aug- 90

05- Feb-90

01- l4ay- 90

?8-Aug-90

0l -H€y-90

28-Aus.90

28-AlJg-90

28.4u8.90

s - 1

s - ?

s - 3
s-3
s-f,

s . 6

s - 7

3.1  0 .056 0 .037 0 . ' , t1  0 .097
4.2  0 .021 <0.0025 0 .116 0 .32
0.80  0 .0081 0 .001 0 .075 0 .054

8 . 7  1 . 6  0 . 0 5 8  0 . 1 6  1 . 0
1 1 .  2 . 3  0 . 0 8 2  0 . 4 0 9  0 . n
1 . 1  1 . 7  0 . 0 1 5  0 . 1 6  0 . 1 7

5.7  0 .015 0 ,001 0 .12  0 .50
2.0  0 .018 <0.0025 0 .024 0 .00E
0.66 0 .0087 0 .001 -  0 .026 0 .007

<0.05 <0.0005 <0.0005 <0,0005 <0.001
<0.05 <0.0005 0.0006 <0.0005 0,0010

5.7  0 .58  0 ,023 0 .032 0 .058

<0.05 <0.0005 <0.0005 <0.0005 <0.0005

Att data shoHn as <X.rre feported as t lD (none detected)

o 10/03t90 PA6E 1
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Vicinity Map
Shell Service Station
999 San Pablo Avenue
Albany, California
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Base Map; USGS Topographic Map
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FIELD I {ETHODS AND PROCEDURES

EXPLORATION DRILLING

Mobi l izat ion

Pr ior  to  any dr i l l ing act iv i t ies,  Ceostrategies Inc.  (GSI)  wi l l  ver i fy
that  necessary dr i l l ing permi ts  have been secured.

Ut i l i ty  locat ions wi l l  be located 'and dr i l l ing wi l l  be conducred so as
not  to  d isrupt  act iv i t ies at  a  pro ject  s i te .  GSI wi l l  obta in and
rev iew avai lab le publ ic  data on subsur face g-eology and i f  warranted,
the locat ion of  wel ls  wi th in a hal f -mi le  of  th6 pro ject  s i te  wi l l  be
ident i f ied.  Dr i l lers  wi l l  be not i f ied in  advance so that  dr i l l ing
equipment  can be inspected pr ior  to  per forming work.

Dr . i l l  inq

The subsur face invest igat ions are typ ica l ly  per formed to assess the
latcra l  and ver t ica l  cxtent  of  petro leum hydrocarbons prcsent  in  so i ls
and groundwater .  Dr i l l ing methods wi l l  be selected to opt imizc f ie ld
data requi rements as wel l  as be compat ib le wi th known or  suspected
subsur face geologic  cond i t ions.

Moni tor ing wel ls  are insta l led us ing a t ruck-mounted hol low-stem auger
dr i l l  r ig  or  mud-rotary dr i l l  r ig .  Typica l ly ,  the hol low-stem r ig  is
used for  wel ls  up to 100 feet ,  i f  subsur face condi t ions are
favorable,  Wel ls  greater  than 10O-feet  deep are typ ica l ly  dr i l led
using mud-rotary techniques.  When mud rotary dr i l l ing is  used,  tn
e lect r ic  log wi l l  be per formed for  addi t ional  I i iho logica l
in format ion.  Also dur ing mud rotary dr i l l ing,  prccaut ions wi l l  be
t a k e n  t o  p r e v e n t  m u d  f r o m  c i r c u l a t i n g  c o n t a m i n a n t s  b y  u s i n g  a
conductor  cas ing to seal  o f f  contaminatcd zones.  Samples wi l l  be
col lected Ior  l i tho logic  logging by cont inuous chip,  and where necded
by dr ive sample or  core as speci f ied by the superv is ing gcologis t .

o P a g e  I
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S o i l  S a m n l i n e

Shal low soi l  bor ings wi l l  be dr i l led us ing a t ruck-mounted hol low-stem
auger dr i l l ing r ig ,  un less s i te  condi t ions favor  a d i f ferent  dr i l l ing
method.  Dr i l l ing and sampl ing methods w. i l l  be consis tent  wi th  ASTM
Method D-1452-80.  The augcr  s ize wi l l  be a min imum 6- inch nominal
ou ts ide-d ia meter  (O.D).  No dr i l l ing f lu ids wi l l  be used dur ing th is
dr i l l ing method.  The augers and other  too ls  uscd in  the bore hole
wi l l  be s team c leaned before use and between bor . ings to min imize the
possib i l i t ies of  cross-contaminat ion between bor ings.

Soi l  samples are typ ica l ly  co l lected at  5- foot  in tervals  as a min imum
from ground sur face to to ta l  depth of  bor ing.  Addi t ional  so i l  samplcs
wi l l  be col lected based on s igni f icant  l i tho logic  changes and, /or
potcnt ia l  chemical  content .  Soi l  samples f rom each sampl ing in terval
wi l l  be l i tho logica l ly  descr ibed by a GSI geologis !  (F igure l ) .  Soi t
co lors wi l l  be descr ibed us ing the Munsel l  Color  Char t .  Rock uni ts
wi l l  be logged us ing appropr ia te l i tho logic  terms,  and colors
descr ibed by the G.S.A.  Rock Color  Char t .

Head-space analyses wi l l  be per formed to check for  the ev idence of
vo lat i le  organic  compounds.  Head-space analyses wi l l  be pcr formed
using an organic  vapor  analyzer ;  e i ther  an OVA, HNU, or  OYM. Organic
vapor  concentrat ioos wi l l  be recorded on ths GSI f ie ld  log of  bor ing
(Figure I  ) .  The select ion of  so i l  samples for  chemical  analys is  are
typ ica l ly  based on the fo l lowing cr i ter ia :

I  )  Soi l  d  iscolora t ion
2)  Soi l  odors
3)  Visual  conf i rmat ion of  chemical  in  so i l
4)  Depth wi th respect  to  underground tanks (or  ex is t ing gradc)
5)  Depth wi th respect  to  ground water
6)  OVA reading

S o i l  s a m p l e s  ( f u l l  b r a s s  l i n e r s )  s e l e c t e d  f o r  c h e m i c a l  a n r l y s i s  a r c
i m m e d i a t e l y  c o v e r e d  w i t h  a l u m i n u m  f o i l  a n d  f h e  l i n e r  e n d s  a r e  c a p p e d
to prevent  vo lat i l izat ion.  The samples are labeled and entercd onto a
Chai  n-of -Custod y form, and p laced in  a cooler  on b lue ice for
t ranspor t  to  a State-cer l i f ied analy t ica l  laboratory.

S o i l  c u t t i n g s  a r e  s t o c k p i l e d  o n - s i t e .  S o i l s  a r e  s a m p l e d  a n d  a n a l y z e d
for  s i te-speci f ic  chemical  param€ters.  Disposi t ion of  so i ls  is
dependcnt  of  chemical  analy t ica l  resul ts  of  the samples.

o Page  2



o

a

a

a

o

o

a

a

o

o

o

GeoStrategies Inc.
Apri l  20, 1990

Ssi.l_SsEpllg - cont.

Soi l  bor ings not  conver ted to moni tor ing wel ls  wi l l  be backf i l led
(sealed)  to  ground sur face us ing e i ther  a neat  cement  or
cement-ben ton i te  grout  mixture.  Backf i l l ing wi l l  be t remied by
cont inuously  pumping grout  f rom the bot tom to the top of  the bor ing
where depth exceeds 20 'or  as requi red by local  permi t  requi rements.

Al l  f ie ld  and of f icc work,  inc luding exploratory bor ing logs,  are
prepared under  the d i rect ion of  a  regis tered geologis t .

Moni tor ins Wel l  Insta l la t ion

Moni tor ing wel l  cas ing and screen wi l l  be constructed of  Schedulc 40,
f lush- jo int  threaded polyv i  ny lch lor ide (PVC).  The wel l  screen wi l l  be
factory mi l l -s lo t ted unless addi t ional  open area is  requi red (eg.
convers ion to an ext rac l ion wel l  in  a low-y ie ld aqui fcr ) .  The screen
length wi l l  be p laced adjacent  to  the aqui fer  mater ia l  to  a min imum of
2- Ieet  above encountered watcr .  No screen shal l  be p laced in  a
borehole that  potent ia l ly  creates hydraul ic  in terconnect ion of  two or
more aqui fer  uni ts .  Screen s lot  s ize and wel l  sand pack wi l l  be
compat ib le wi th encountered aqui fer  mater ia ls ,  as conf i rmed by s ieve
analys is .

Moni tor ing wel ls  wi l l  be completed below grade (F igure 2)  unless
speciaI  condi t ions ex is t  that  requi re above-grade complet ion design.
In thc event  a moni tor ing wel l  is  requi red in  an aqui fer  uni t  beneath
an ex is t ing aqui fer ,  the upper  aqui fer  wi l l  be sealed of f  by
insta l l ing .a s teel  conductor  cas ing wi th an annular  neat  cement  or
cemen t -benton i  te  grout  seal .  This  seal  wi l l  be cont iduously  t remie
pumped f rom the bot tom of  the annulus to ground sur face.

The moni tor ing wel l  sand pack wi l l  be p laced adjacent  to  the cnt i rc
screened in terval  and wi l l  extend a recommended min imum dis tance of
2- feet  above the top of  the screen.  No sand pack wi l l  be p laced thar
in terconnects two or  more aqui fer  uni ts .  A min imum 2- foot  benroni te
pel le t  or  bentoni te  s lur ry  seal  wi l l  be p laced above the sand pack,
Sand pack,  bcntoni te ,  and cement  seal  levc ls  wi l l  bc conf i rmed by
s o u n d i n g  t h e  a n n u l u s  w i t h  a  c a l i b r a t e d  w e i g h r e d  t a p e .  T h e  r e m a i n i n g
annular  space above the bentoni te  seal  wi l l  be grouted wi th a
benton i  te-cement  mixture and wi l l  be t remie-pumped f rom the bot tom of
the annular  space to the ground sur face.  The bentoni te  cont6nt-of  the
grout  wi l l  not  exceed 5 percent  by weight .  A f ie ld  log of  bor ing and
a f ie ld  wel l  complct ion form wi l l  be prepared by GSI for  each wel l
i  n  s ta l l  ed.

D e c o n t a m i n a t i o n  o f  d r i l l i n g  e q u i p m e n t  b e f o r e  d r i l l i n g  a n d  b e t w e e n
w e l l s  w i l l  c o n s i s t  o f  s t c a m  c l e a n i n g ,  a n d / o r  A l c o n o x  w a s h .
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Wel l  Develooment

Al l  newly insta l led wel ls  wi l l  be proper ly  developed wi th in 48 hours
of  complet ion.  No wel l  wi l l  be developed unt i l  th€ wel l  seal  has set
a min imum of  l2  hours.  Development  procedures wi l l  inc lude one or
morc of  the methods dcscr ibed below:

P q i l i n o

Bai l ing wi l l  be used to remove suspended sediments and dr i l l ing
f lu ids f rom the wel l ,  where appl icable.  The bai ler  wi l l  be
ra ised and lowered through the colurnn of  water  in  thc wel l  so as
to create a gent le  surg ing act ion in  the screened in tcrval .  This
t6chnique may be used in  conjunct ion wi th other  tcchniques,  such
as pumping,  and may be used a lone i f  the wel l  is  of  low y ie ld.

P u m o i n e

Pumping wi l l  be used in  conjunct ion wi th bai l ing or  surg ing.  The
pump wi l l  be operated in  such a manner as to gent ly  surge the
ent i re  screened in terval  o f  the wel l .  This  may involve operat ing
the pump wi th a packer  type mechanism at tached and s lowly ra is ing
and lower ing the pump, or  by cyc l ing the pump of f  and on to a l low
water  to  move in  and out  of  the screened in terval .  Care wi l l  be
used not  to  overpump a wel l .

S u r q i n e

Surging wi l l  be per formed on wel ls  that  are screened in  known or
suspected h igh y ie ld format ions and/or  on larger  d iameter
( recovery)  wel ls .  A surge b lock wi l l  be ra ised and lowercd
through the ent i re  screened in terval ,  forc ing water  in  and out  of
the wel l  screen and sand pack.  Pumping or  a i r  l i f t ing wi l l  be

'  
used in  conjunct ion wi th th is  method of  development  to  remove any
sediment  brought  in to the wel l  dur ing surg ing.

A i r  L i f t i n p

Air  l i f t ing wi l l  be used to remove sediment  l rom wel ls  as an
al ternat ive !o pumping under  cer ta in condi t ions.  When
appropr ia te,  a  surge b lock designed for  use wi th a i r  l i f t ing wi l l
be used to agi ta te the ent i re  screened in terval  and water  wi l l  be
l i f t e d  o u t  o f  t h e  w e l l  u s i n g  f o r c e d  a i r .  W h e n  a i r  l i f t i n g  i s
per formed,  the a i r  source wi l l  be e i ther  n i rogen or  f i l te t -ed a i r
and the procedure wi l l  be per formed gent ly  to  prevent  any damage
to the wel l  screcn or  cas ing and to insure that  d ischarged water
is  conta ined.

Page 4
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Wel l  Develooment  -  con t .

A l l  wel l  developing cquipment  wi l l  be thoroughly decontarn inatcd pr ior
to devclopment  us ing a s team c leaner  and/or  Alconox detergent  wash and
clean water  r inse.  Dur ing dcvelopment  procedures,  f ie ld  parameters
( temperaturc,  speci f ic  conductance and pH) wi l l  be moni tored and
recorded on wel l  development  forms (F igure 3) .  Equi l ibrat ion
requi rements consis t  o f  a  rn in imum of  three readings wi th the fo l lowing
accuracy standards:

p H  t  0 . 1  p H  u n i i s
Speci f ic  Conductance + l0% of  fu l l  scale reading
Temperature !  0 .5 degrces Cels ius

Thc wel ls  wi l l  be developed unt i l  water  is  v is ib ly  c lcar  and f ree of
sediment ,  and wel l  purg ing parameters s tabi l ized.  A min imum of  8 to
l0 wel l  vo lumes wi l l  be purgcd f rom each wel l ,  i f  feas ib le.  I f  wel l
purg ing parameters have not  s tabi l ized before l0  cas ing volumes have
been removed,  wel l  development  wi l l  cont inue unt i l  purg ing parameters
have stabi l . ized and forrnat ion water  is  being drawn in to the wel l .  The
adequacy of  wel l  developmcnt  wi l l  be judged by the f ie ld  technic ian
per forming the wel l  development  and based on known format ion
cond i t ions.

Wel l  Su rvev ine

Moni tor ing wel ls  wi l l  be surveyed to obta in top of  box e levat ions to
the nearest  !0 .01 foot .  Water  Ievel  measurements wi l l  be recorded to
the nearest  +0.01 foot  and referenced to Mean Sea Level  (MSL).  I f
addi t ional  wel ls  are requi red,  then ex is t ing and ne\ , r '1y insta l led wel ls
are surveyed re lat ive to  MSL.

P a g c  5
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GROUND-WATER SAMPLING AND AN,qL" 5IS

Oual i tv  Assurance/Oual i tv  Contro l  Obiect ives-

The sampl ing and analys is  procedures employed by Get t ler -Ryan Inc.
(G-R) for  ground-water  sampl ing and moni tor ing fo l low speci f ic  Qual i ty
Assurance/Qua l i  ty  Contro l  (QA/QC) guidel ines.  Qual i ty  Assurance
object ives have bcen establ ished by G-R to develop and implement
procedures for  obta in ing and evaluat ing water  qual i ty  and f ie ld  data
in an accurate,  prec ise,  and comple le manner so that  sampl ing
procedures and f ie ld  measurements prov ide in forrnat ion that  is
comparable and representat ive of  actual  f ie ld  condi t ions.  Qual i ty
Conrol  (QC) is  mainta ined by G-R by us ing speci f ic  f ie ld  protocols
and requi r ing the analy t ica l  laboratory to  per form internal  and
cxternal  QC checks.  I t  is  the goal  of  G-R to prov ide data that  are
accurate,  prec ise,  complete,  comparable,  and represenlat ive.  The
def in i t ions for  accuracy,  prec is ion,  completeness,  comparabi l i ty ,  and
representat iveness are as f  o l lows:

-  Accuracv -  the degree of  agreement  o l  a
measurement  wi th an acceDted referenced or  t rue
value.

-  Prec is ion -  a  measure of  agreement  among
indiv idual  measurcments under  s imi lar
condi t ions.  Usual lv  expressed in  terms of  the
standard deviat ion.

-  Completeness -  the amount  of  va l id  data obta ined
from a measurement  systsm compared to the amount
that  was expected to meet  the pro ject  data
go a ls .

-  Cornparabi l i tv  -  expresses the conf idence wi th
which one data set  can be compared to another .

-  Reoresentat iveness -  a  sample or  group of
samples that  ref lects  the character is t ics of  the
m e d i a  a t  t h e  s a m p l i n g  p o i n t .  I t  a l s o  i n c l u d e s
h o w  w e l l  t h e  s a m p l i n g  p o i n t  r e p r e s e n t s  t h e
a c t u a l  p a r a m e t c r  v a r i a t i o n s  w h i c h  a r e  u n d e r
s t u d y .

As par t  o f  the G-R QA/QC prograrn,  appl icable federa l ,  s tate,  and local
r e f e r e n c e  g u i d a n c e  d o c u m e n t s  a r e  f o l l o w e d .  T h c  p r o c e d u r e s  o u t l i n e d  i n
rhese regulat ions,  manuals,  handbooks,  guidance documents,  and
journals  are incorporated in to the G-R sampl ing procedures to assure
that ;  ( l  )  E, round-water  samples ore proper ly  co l lected,  (2)
ground-water  samples are ident i f ied,  preserved,  and t ranspor ted in  a
m a n n e r  s u c h  t h a t  t h c y  a r e  r c p r e s e n t a t i v e  o f  f i e l d  c o n d i t i o n s ,  a n d  ( 3 )
chemical  analys is  of  samples are accurate and reproducib le.

-  r van  i n  c . (415) 783-7500o flf"yt qrneraI rod rnrironocl[al cor{rsr{orr
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Guidance and Reference Documents Used to Col lect  Groundwater  Samples

These documents are used to ver i fy  G-R sampl ing procedures and are consis !ent
wi th current  reBulatory guidance.  I f  s i te  speci f ic  work and sampl ing p lans are
requi red,  those p lans wi l l  be developed f rom these documents,  and newly
received appl icable documents-

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

u.s.E.P.A. - 530/sW6l I

Ground water /Subsu r face Invest igat ion
at Hazardous Waste Sites

Procedures Manual  for  Groundwater
Moni tor ing at  Sol id  Wastc Disposal
Faci l i t ies (August ,  1977)

Methods f  or  Chemical  A nalys is  of
Water  and Wastes (  198 3)

H a n d b o o k  f o r  S a m p l i n g  a n d  S a m p l e
Preservat ion of  Water  and Wastewater
(  1 9 8 2 )

Test  Mcthods for  Organic  Chemical
Analys is  of  Munic ipal  and Industr ia l
Wastewater  (Ju ly ,  I982)

Test  Methods for  Evaluat inS,  Sol id
Waste -  Physica l /Chemical  Methods
(November,  1986)

Required Conta iners,  Preserva t ion
Techniques,  and Hold ing Times

G r o u  n d  w a  t e r  M o n i t o r i n g  T e c h n i c a l '
Enforcement  Guidance Document
(Septe mber,  1986)

A Compi la t ion of  Watcr  Qual i ty  Coals
(Septembcr,  198 8 ) ;  Updates (October ,
1 9 8 8 )

R e g i o n a l  B o a r d  S t a f f  R c c o m m c n d a t i o n s
f o r  I n i t i a l  E v a l u a t i o n s  a n d
Invest igat ion of  Underground Tanks:
Tr i -Rcgional  Recommendat ions (June,
1 9 8 8 )

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

U.S.E.P.A.  -  Sw-846#.  3rd Edi t ion

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

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

40 CFR l36.3e,Table I I
(Code of  Federa l  Regula t ions)

Resources Conservat ion and R eco-ve r
Act  (OSWER 9950.1)

Cal i forn ia Regional  Water  Qual i ty
Contro l  Board (Centra l  Val ley
Region)

C a l i f o r n i a  R e g i o n a l  W a l e r  Q u a l  i t y
Contro l  Board (Nor th Coast ,  San
Francisco Bay,  and Centra l  Val ley)

-  r ya  n  i nc . {415) 783.7500o flf'":'t generrl and rnvtronmrnlal conlraclors
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Guidance and Reference Documents Used to Col lect  Ground\* ,a ier  Samples (cont . )

ReBional  Water
Board (Centra l  Yal ley

State oI  Cal i forn ia
Hea I  th  Serv ices

State of  Cal i forn ia
Contro l  Board

State of  Cal i forn ia
Contro l  Board

Qual i ty  Contro l
Region)

Department  of

Alamedx County Water  Dis t r rc t

Amer ican Publ ic  Heal th Associa t ion

Analyt ica l  Chemist ry  ( journa I  )

Napa County

S a n t a  C l a  r a  Y a l l e y Watcr Distr ict

Memorandum: Disposal ,  Treatment ,  and
Refuse of  Soi ls  Contaminated wi th
Petro leum Fract ions (August ,  1986)

Hazardous Waste Test ing Laboratory
Cert i f icat ion L is t  (March,  l9E7)

LeakinB Underground Fuel  Tank (LUFT)
Fie ld Manual  (May,  1988) ,  and LUFT
Fie ld Manual  Revis ion (Apr i l ,  1989)

Ti t le  23,  . (Register  #85.#33-8-  17-85) ,
Subchapter  l6 :  Underg,round Tank
Regulat ions;  Ar t ic le  3,  Sect ions 2632
and 2634:  Ar t ic le  4,  Sect ions 2645,
7646, 264'1, and 26481 Article 7,
Sect ions 2610,  267 | ,  and 2672
(October ,  1986:  inc luding 1988
Amendments)

Groundwdter  Protect ion Program:
Guidel ines for  Groundwater  and Soi l
Invest igat ions at  Leaking Underground
Fuel  Tank Si tcs (November,  1988)

Standard Methods for  the Examinat ion
of  water  and Wastewaters,  l6 th
to r t ron

Pr inc ip les of  Envi ronmenta l  Analys is ,
Volume 55, Pages 2212-2218 (December,
r  983 )

Napa County Underground Storage Tank
Program: Guid el ines for Si te
Invest igat ions; February I  989.

Gu ide l i nes  fo r  P repa r ing  o r  Rev i cw ing
Sampl ing Plans for Soi l  and
Groundwater Invest igat ion of  Fuel
Con tamina t i on  S i t cs  ( January ,  1989)

'Water  
Resources

Water  Resources

-  r van  i nc . {415) 783-7500a 7f* jenaral and environmen{al conbrclon
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Guidance and Reference Documents Used to Col lect  Groundwater  Samples (cont . )

Santa Clara Val ley Water  Dis t r ic t

Santa Clara Val ley Water  Dis t r ic t

Amer ican Petro leum I  nst i  tu te

Amer i can  Pe t ro leum Ins t i t u te

Amer ican Petro leum Inst i tu te

Si  te  Speci f ic  (as needed)

I n v e s t i g a t i o n  a n d  R e m e d i a t i o n  a t  F u e l
Leak s i tes:  Guidel ines for
Invest igat ion and Technical  Report
Preparat ion (March 1989)

Revised WeU Standards for  Santa
C l a r a  C o u n t y  ( J u l y  1 8 ,  1 9 8 9 )
Groundwatcr  Mon i tor ing & Sample
Bias; A P I Publ icat ion 4361,
Environmental  Affairs Department,
June  1983

A Guide to the Assessrnent and
Remediat ion of  Underground Petroleum
Releases: API Publ icat ion 1628,
February 1989

Literature Summary:
50 lu  b l l  t t l es

Hydrocarbon
A t t e n u a t i o n sa n d

Mechanisms, API Publ icar ion 4414,
Augus t  I 985

General  and speci f ic regulatory.
documents as req u i red.

(415) 783-75001l^t' -  r ya  n  in  c .
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Because ground-water  samples col lected by G-R are analyzcd to thc
par ts  per  b i l l ion (ppb)  range for  many compounds,  ext reme care is
exerc ised to prevent  contaminat ion of  samples.  When volat i le  or
semi-volat i le  organic  compounds are inc luded for  analys is ,  G-R
sampl ing crew members wi l l  adhcre to the fo l lowing precaut ions in  the
f ie l  d :

l .  A c lean pai r  o f  new, d isposable g lovcs are \vorn for  each wel l
be ing sampled.

2.  When possib le,  samplcs are co l lected f rom known or  suspected
wel ls  that  are les.s t  contaminated ( i .e .  background)  fo l lowed
by wel ls  in  increasing ordcr  of  contaminat ion.

3,  Ambient  condi  t ions
sample in tegr i ty .

are  con t i nua l l y  mon  i t o red to rna in tai n

When known or  potent ia l  organic  compounds are being sampled for ,  thc
fo l lowing addi t ional  precaut ions arc taken:

l .  A l l  sample bot t les and equipment  are kept  away f rom fuels  and
solvents.  When possib le,  gasol . ine (used in  generators)  is
stored away f rom bai lers ,  sample bot t les,  purg ing pumps,  etc .

2.  Bai lers  are made of  Tef lon or  Sta in less Steel .  Other
mater ia ls  such as p last ic  may contaminate samples wi th
phthalate esters which in ter fere wi th many Gas Chromatography
(GC) ana I  yses.

3.  Volat i le  organic  ground-water  samples l re  co l lected so that
a i r  passage through the sample does not  occur  or  is  min imal
( to  prevent  vo lat i les f rom being st r ipped f rom the samples) :
s a m p l e  b o t t l e s  a r e  f i l l e d  b y  s l o w l y  r u n n i n g  t h e  s a m p l e  d o w n

.  the s ide of  the bot t le  unt i l  there is  a posi r ive convex
meniscus over  the neck of  the bot t le ;  the Tef lon s ide of  the-
septum ( in  cap)  is  posi t ioned against  the meniscus,  and the
cap screwed on t ight ly ;  the sample is  inver ted and the bot t le
l i g h t l y  t a p p e d .  T h e  a b s e n c e  o f  a n  a i r  b u b b l e  i n d i c a t e s  a
s u c c e s s f u l  s e a l ;  i f  a  b u b b l e  i s  e v i d e n t ,  t h e  c a p  i s  r e m o v e d ,
more sample is  added,  and the bot t le  is  rescaled.

4 .  E x t r a  T e f l o n  s e a l s  a r e  b r o u g h t  i n t o  t h e  f i c l d  i n  c a s c  s e a l s
a r e  d i f f i c u l t  t o  h a n d l e  a n d , / o r  a r e  d r o p p e d .  D r o p p e d  s e a l s  a r e
c o n s i d e r e d  c o n t a m i n a t e d  a n d  a r e  n o t  u s e d .  W h c n  r e p l a c i n g
seals  or  i f  seals  become f l ipped,  care is  taken to assure that
the Tef lon seal  faces down.

Sample analys is  methods,  conta iners,  presLrvat ives and hold ing t imes
a r e  s h o w n  o n  T a b l e  l .

- ryan inc. 1415) 783.7s007f* qeneral and environmerhl conlraclors
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Laboratory and f ie ld  handl ing procedures of  samples are moni tored by
inc luding QC samples for  analys is  wi th every submit ted sample lo t  f rom
a pro ject  s i te .  QC samples may inc lude any combinat ion of  the
fo l lowing:

A.  Tr io  Blank:  Used for  purgeable organic  compounds only ;  QC
samples are co l lected in  40 mi l l i l i ter  ( rn l )  sample v ia ls
f i l led in  the analy t ica l  laboratory wi th organic- f ree water .
Tr ip  b lanks are sent  to  the pro ject  s i te ,  and t ravel  wi th
pro ject  s i te  samples.  Tr ip  b lanks are rc !  opened,  and are
rcturned f rom a pro ject  s i te  wi th the pro ject  s i te  samples for
a n a l y s i s .

B.  F;e ld Blank:  Prepared in  the f ie ld  us ing organic- f rec
water .  These QC samples accompany pro ject  s i te  samples to the
laboratory and are analyzed for  speci f ic  chemical  parameters
unique to the pro ject  s i te  where they we(e prepared.

C.  Duol icates:  Dupl icated samples are co l lected "second
samples"  f rom a selected wel l  and pro ject  s i te .  They are
col lected as e i ther  sp l i t  samples or  second-run samples
col lected f rom the same wel l .

D.  Eouioment  Blank:  Per iodic  QC sample col lected f rom f ie ld
equipmcnt  r insate to  ver i fy  decontaminat ion procedures.

The number and types of  QC samples are determined as fo l lows:

A.  Up to 2 wel ls  -  Tr ip  Blank Only

B.  2 to  5 Wel ls  -  I  F ie ld Blank and I  Tr ip  Blank

C .  5  t o  l 0  W e l l s  -  I  F i e l d  b l a n k ,  I  T r i p  B l a n k ,  a n d  I  D u p l i c a t e

D .  M o r e  t h a n  l 0  W e l l s  - -  I  F i e l d  B l a n k ,  I  T r i p  B l a n k ,  a n d  I
Dupl icate per  each l2  wel ls

E .  I f  s a m p l i n g  e x t e n d s  b e y o n d  o n e  d a y ,  q u a l i t y  c o n t r o l  s a m p l e s
wi l l  be col lected for  each dav.

Addi t ional  QC is  per formed through ongoing and
d u p l i c a t e  s a m p l e s  t o  e v a l u a t e  t h e  p r e c i s i o n  o f
procedures and anal ! ' t ica l  laboratory.  Prec is ion
accompl ished by calcu lat ing the Relat ive Percent
The RPD is  evaluated to assess whether  va lues are
range ( typ ica l ly  + 20% of  dupl icate sample) .

random rev iews of
the f ietd sampl ing

of QC data is
Dif ference (RPD).

within an acceptable

7f:*-  r va  n  l n  c . (415) 783-7500
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SAMPLE COLLECTION

This sect ion descr ibes the rout ine procedures lo l lowed by C-R whi le
col lect ing ground-water  samples for  chemical  analys is .  These
proccdures inc lude decontaminat ion,  watcr- level  measurements,  wel l
purg ing,  physica l  parameter  measurements,  sample col lect ion,  sample
preservat ion,  sample handl ing,  and sample documentat ion.  Cr i t ica l
sampl ing object ives for  G-R are to:

preservat ion,  and hold ing t imes

O Al l  phys ica l  parameter  measur ing and sampl ing equipment  are
decontaminated pr ior  to  sample col l€ct ion us ing Alconox or  equiva lent
detergent  fo l lowed by steam c leaning wi th deionized water .  Any
sampl ing equipment  sur faces or  par ts  that  might  absorb speci f ic
contaminants,  such as p last ic  pump valves,  impel lers ,  e tc . ,  are
c leaned in  the same manner.

o

2. Maintain sample integr i ty f rom
co l l ec t i on  to  rece ip t  by
labora tory-

Sample analyses methods, con ta in ers,
are presented in Table 1.

Decontaminat ion Proced u res

Sample bot t les,  bot t le  caps,  and
organics are thoroughly c lea ned
Sample bot t les,  bot t le  caps,  and
potent ia l  chemical  contact  before ac lual

l .  Col lect  ground-water  samples that
representat ive of  the sampled matr ix  and,

the t ime of  sample
the analy t ica l

septa used for  sampl ing volat i le
and prcpared in  the laboratory.

septa are protected f rom al l
usage at  a sample locat ion.

D u r i n g  f i e l d  s a m p l i n g ,  e q u i p m e n t  p l a c e d  i n  a  w e l l  a r e  d e c o n t a m i n a t e d
b c f o r e  p u r g i n g  o r  s a m p l i n g  t h e  n e x t  w e l l .  T h e  e q u i p m e n t  a r e
d e c o n t a m i n a t e d  b y  c l e a n i n g  w i t h  A l c o n o x  o r  e q u i v a l e n t  d c t e r g e n l
f o l l o w e d  b y  s t e a m  c l e a n i n g  w i t h  d c i o n i z e d  w a t c r .

Water-Level  Measurements

Pr ior  to  purg ing and sampl ing a wel l ,  the s tat ic-water  levels  are
m c a s u r c d  i n  a l l  w e l l s  a t  a  p r o j e c t  s i t e  u s i n g  a n  c l e c t r i c  s o u n d e r
and/or  ca l ibrated por table o i l -water  in ter face probe (F igure 4) .  Both
stat ic  water- level  and separate-phase product  th ickness are measured
to the nearest  t0 .01 foot .  The prcsence of  separate-phase product  is
conf i rmed us ing a c lean,  acry l ic  or  polyv in-v lch lor  ide (PVC) bai ler ,
measured to the nearest  +0.01 foot  wi th  a decimal  scale taDe.

7t" (415) 783.7500
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Water-Level Measurements (cont in ued)

The monof i lament l ine used
wel ls with new l ine

A p r i l  2 0 ,  l 9 ! 0

to lower the bai ler  is  replaced between
t o  p r e c l u d e  t h e  p o s s i b i l i t y  o f

cross-conta minat ion.  F ie ld obscrvat ions (e.9.  wel l  in tegr i ty ,  product
color ,  turb id i ty !  water  co lor ,  odors,  e tc , )  are noted on the G-R Wel l
Sampl ing Fie ld Data Sheet  shown in  F igure 4.  Before and af ter  each
use,  the e lect r ic  sounder,  in ter face probe and bai ler  are
decontaminated by washing wi th Alconox or  equiva lent  detergent
fo l lowed by r ins ing wi th deionized water  lo
c ross -co n ta  m i  na t i  on.

prevent

As ment ioned prev iously ,  water- levels  are measured in  wel ls  wi th  known
or suspected lowest  d issolved chemical  concentrat ions to the h ighesl
d issolved concen t rat ions.

W e l l  P u  r e i n  e

Before sampl ing occurs,  wel l  cas ing storage water  and in terst i t ia :
water  in  the ar t i f ic ia l  sand pack wi l l  be purged us ing ( l )  a  posi t ive
disp lacement  b ladder  pump constructed of  iner t ,  non-wet t ing,  Tef lor .
and sta in less s teel ,  (2)  a pneumat ic-a i  r l  i f t  pumping system, (3)  a
centr i f iga l  pumping system, or  (4)  a Tef lon or  Sta in less s teel  ba i ler
(F igure 5) .  Methods of  purg ing wi l l  be assessed based on wel l  s ize,
locat ion,  accessib i l i ty ,  and known chemical  condi t ions.  lnd iv idua.
wel l  purge volumes are calcu lated f rom borehole vo lumes which take
i n t o  a c c o u n t  t h e  s a n d  p a c k e d  i n t e r v a l  i n  t h e  w e l l  a n n u l a r  s p a c e .  A s  a
gencra l  ru le,  a  min imum of  3 and a maximum of  l0  borehole vo lumes wi l l
be purged.  Wel ls  which dewater  or  demonstrate s low recharge per iods
( i .e .  low-y ie ld wel ls)  dur ing purg ing act iv i t ies may be sampled af ter
fewer purg ing cyc les.  I f  a  low-y ic ld  ( low recovery)  wel l  is  to  be
sampled,  sampl ing wi l l  not  take p lace unt i l  a t  least  80 percent  of  the
prev iously  measured water  co lumn has been replaced by recharge,  or  as
per  local  requi rements.  Physica l  parameter  measurements ( temperature,
p H .  a n d  s p e c i f i c  c o n d u c t a n c c )  a r e  c l o s c l y  m o n i t o r e d  t h r o u g h o u r  t h e
wel l  purg ing process and are used by the G-R sampl ing crew as
indicators for  assessing suf l ic ient  purg ing.  Purg ing is  cont inued
unt i l  a l l  three ph5's ical  parameters have stabi l ized. Spec i f i c
c o n d u c t a n c e  ( c o n d u c t i v i t y )  m e t e r s  a r e  r e a d  t o  t h e  n e a r e s t  + 1 0
umhos/cm, and are ca l ibrated dai ly .  pH meters are read io  the nearest
+ 0 . 1  p H  u n i t s  a n d  a r e  c a l i b r a t e d  d a i l y .  T e m p e r a t u r e  i s  r e a d  t o  t h e
nearest  0.1 degree F.  Cal ibrat ion of  phl ,s ica l  parameter  meters wi l l
fo l low manufacturers speci f icat ions.  Moni tor ing wel ls  wi l l  be purged
accord ing to the protocol  presented in  F igure 5.  Col lected f ie ld  data
d u r i n g  p u r g i n g  a c t i v i t i e s  w i l l  b e  e o t e r e d  o n  t h e  G - R  W e l l  S a m p l i n g
Fie ld Data Sheet  shown in  F igure 4.  Copies of  the G-R Fic ld Data
S h e e t s  w i l l  b e  r e v i e w e d  b y  t h e  G - R  S a m p l i n g  M a n a g c r  f o r  a c c u r a c y  a n d
completeness.

tEllarrtttr, 
- ryan inc. (4rs)783.?5oo
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DOCUMENTATION

S a m o l e  C o n t a i n e r  L a b e l s

Each sample conta iner  wi l l  be labelcd by an adhesive label ,  noted in
permanent  ink immediate ly  af ter  the sanple is  co l lected.  Label
in f  ormat ion wi l l  inc lude:

Sample point  designat ion ( i .e .  wel l  number or  code)

Sampler 's  ident i f icat ion

Project  number

Date and t ime of  co l lect ion

Type of  preservat ion used

Wel l  Samol ine Data Forms

In the f  ie ld ,  the G-R sampl ing crew wi l l  r ' .  cord the fo l lowing
informat ion on the Wel l  Sampl ing Data Sheet  for  each sample col lected:

Pro iect  number

Cl ien t

Location

Source ( i .e.  wel l  number)

Time and date

We l l  access ib i l i t y  and  i n  t cg r i t y

Pert inent wel l  data (e.g.  depth, product
water- level ,  pH, speci f ic conductance, temperature)

Calculated and actual  purge volumes

thickness, stat ic

-  r yan  i n  c . (415) 783-75007f* ganeral rnd environmcnhl conhaclors
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Cha in-of -Custodv

A Chain-of -Custod y record (F igure 6)  shal l  be completed and accompany
every sample and evcry sh ipment  of  samples to the analy t ica l
laboratory in  order  to  establ ish the documentat ion necessary to  t rac€
sample possession f rom t ime of  co l lect ions.  The record wi l l  conta in
t h e  f o l l o w i n g  i n f  o r m a  t  i o n :

Sample or  s tat ion number or  sample ident i f icat ion ( ID)

Signature of  co l lcctor ,  sampler ,  or  recorder

Date and t ime of  co l lect ion

Place of  co l  lect ion

Sample type

Signatures of  persons involved in  chain of  possession

Inc lus ive dates of  possession

Samples shal l  a lwavs be accompanicd by a Cha in-of -Custod y record.  When
transferr ing the samples,  the ind iv idual  re l inquish ing and receiv ing the
samples wi l l  s ign,  date,  and note the t ime on the Chai  n-of -Custod y record.
G-R wi l l  be responsib le for  not i fy ing the laboratory coord inator  when and
how many samples wi l l  be sent  to  the laboratory for  analys is ,  and what
types of  analyses shal l  be per formed.

-  r ya  n  i nc . (415) 783-7500]l:,v genctr l  and rnvironmenl"l  
"onlraclorr
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Well Construction Detail

FEVSEO OATE F€V6ED I}AIE



o

WELL DEVELOPMEMT FORI.T

Page

FIGURE 3

o

Nane

f iL led  ou t in of  f  j .ce)

ss# Job#

o Locat ion

Screened Interaralwelf # Depth

Aqui f er Mater j.al Instal lat ion Date

Borehole Diametern - i 1 | i n d

comnents

Method

regarding wel l  instal lat ion:

o ( t o  be

Date

TotaL Depth

O Product thickness

f i l Ied out in tbe f i .e ld) Name

Development Method

- Depth to liguid = watercol,umn

x x  O .0408 ga ls

a

Water

Purge

colunn Dianeter ( in. ) #vol

Stop Rate_ gpn

Gal.'L ons
0

Tine

o-

Total  gal lons removed

O Depth to l iguid

odor of water

clarity Temp. FLt Conductivity

a

Development stop time

( tine )

Corutents

at

water discharged to

o



. GETTLTR-RYAN INC
General and Enviroamertal Cont:actors

WELL SAMPLING
FIELD DATA SHEET

FIGUFE 4

o

o

COMPANY

LOCATION

CITY

JOB #
DATE
TIME

I

f,ell ID.

Eell Diameter

Total Depth

Purging Equipment

Depth to Liquid-

k{i'H€,)- r

fell Condition

l la , Hydrocarbon Tbiekness

r(vF)

ft,

gal.

a

Voluae
Factor

(YF)

t  = o.r7 6- = r .50 l?f  = 5.80
I = 0.38 8" = 2.00
{ '  = 0.66 10" = 4.10

- /Estiroate- 
[ .,P$r.ge
\  YO lUme

Sampliag Equipment

a
StartinE Time Purging FIow Rate gpm.
Itstimated\
t' ut"iis'" / ""t'

gPE.
- Aaticioated\-{ P_uISirC I min.

\ l lr.ie ,/ 
-

a
pE Conductivity Temperature Volume

o

o
Did rell

Sampling

dcwater?

Time

If yes. ti.ne Volurle

IIeatb.er Conditions

o Analysis

o

Cbain of Custody Number

Bottles Used



o

o

a

a

a

a

o

o

o

l letI  Deraters after Ona Puage VolrrE
(Lo r  y l e l d  ee t l )

I
I

Uelt Recharg$ to 80X of lni t i8l ,
Heasured gatef Cotum t leight in
feet Hithin 24 hrs. of EvEcuation.

I
I

l ieasu.e G.ourdrater Stabi t  i  ty lrdicator
Parameters ( pH, lenF€rsture, Conductivi ty)

I
I
I

col,lect Sanpt. snd Codtc(ete
Chei n-of-Custody

Prese.ve Sarpte According to Required
Chenicat Anatysis

i lonitorihg Vel, l .  Sarpt in{ Protocot Scheo.t ic

Ssrqcl ing Crer Revici€ Proj.ct
Serpt i^9 R eql i redEnt s/ SchedJ t e

I
I

Fietd oecontmimtion .rd

lnstr@entati  m C.t ibr.t io. l

I
Check lntcgfity of gel, I
( lrupcct for Yctt oaq€ge)

lleacurc and Racor! oepth to Uster
and Totcl YeLl ocpth

(Elcctric ucl, L Soqnder)

I
Check tof t loEting ProdJct
(Oi t/t l .ter lnterf.cc Prob.)

Crourdrater Stdbi L i ty Achievcd

I
Col, lect Sarp!. ard Cofip(ete
cha i n- of - Cus r ody

Preserve Saiple Accordl ng

to Requi r.d Chcfi icet Anatysis

I.ansFort to An tyt icaL Lsboratory

Fto6tin0 Product llot Present

I
Pu-rgc Votit||c Calcul 6tion

V =7r ( l . l12'- h<_Z vo( )(7.4E)3_./Eat tons

v . Purge volutE (gat tq|s)
T = 3.11159

h = lGight of L/ate. Calurn (teet)

.  .  So.ehole radius ( irEhes)

I

Evacurtc ratcr fa(i i  Hatl  equal to the catculsted pJrge voLLfiE rf i i te
loni tori  ng groundrater stabi t  i  z.t i  on indi caror p€r€nEters (pH,

cdldlct ivi ty, te{per6ture) at intervals of one caaing volr.me.

9ctt nesdi ty Recovers

nrcord CrounCi.ater Stabi t i ty l.dicator
Plrdlrters frco each Additionat Purge Vol(.||E -
S tab i t i t y  i rd ica ted  rhen the  fo t to r ing  c . i te r ia  a re  met :

p [  :  I  0 .1  pH un i ts
Corductivity: ! 101
Teflp€rature: .|,0 degrees F

FIGURE 5

G.oundFater Stabi t  i  ty Not Achieved

I
Co.lt in|]e Purging Unti  t  Stabit i ty
is Ach i eved

I
Cot tect Sarple ard conplete

Cho in-of-Custody

I
Preserve Sanpte According to Required
Chemical Anal,ysis

I
Transp.rt to AnatyticaI Laborstory

Floating Product Prescnt

I
Confinn Prodlct Thi ckn$s
(Acryt ic or PVC Eailer)

I
Col tect Free-Product Sa|Ipl,c

I
Dissotved Product Sa|rpte lot

ReqJ i red

I
Record D.ts on Fietd D€tE Forn

o

Transport to Anatyt i ca I

o
Laborato.y



OGel t le r  -  Ryan  Inc . Chain of Cust
FIGUREE ' l v r R  o  N x  E r r A L  o r v r s l o  n

JOS NO.COM PANY

JOB LOCATION

O crrY

AUTHORIZED DATE

PHONE NO.

P.O. NO.

SAMPLE
I D

NO.  OF
CONTAINERS

SAMPLE
MATRIX

OATE/TIME
SAMPLED ANALYSIS REOUIRED

o

a

o

o

a

RELINQUISHED BY: RECEIVED BY:

RECEIVED BY:

RECEIVED BY LAB:

IRELTNOUTSHED 
BY:

REL]NQUISHED BY:

foEa,u*or=o LABoRAToRy:

REMARKS:

a

DATE COMPLETED

a

DHS *

FOREMAN



JOB NUMEEA
/ olfo

FIEMSED OA]E

Geostrategies lnc.
Log of Boring

s-6



Geostrategies Inc.

: 999 San Pablo Avenue

siltslone clasts in a silt
and sand matrix: no chemical odor.

oJ samole at 19.5 feet.
Bonom of borino at 19.5 ieet.

JOB NUMBEF

/ooo Effitr"J FEVISED EIATE

s-6



_*l .I
Ml l

WELL CONSTRUCTI O N DETAI L

A

B

Total Depth of Boring 19.s ft.

Diameter of Borino I in.
Drilling Method Hollow Stem Auaer

C ToD of Box Elevation
E Reterenced to ME;G-GGI
Ll Referenced to Proiect Datum

40.12 ft.

D Casing Length 15.0 ft.
Material Schedule 40 PVC

F

G

Casing Diameter

Depth to Top Perforations s.s ft.

Perforated Length ft.
Perforated Interval from 55 to 15
Perforation Type Machine Slot
Perforation Size 0.020

H Surface Sealfrom 0.5 to 1.0 tt.
Seal Material

Backfill from

Goncrete

1.0 to 3.5 tt.
BacKill Material Cement

J Sealfrom 3.5 to
S eal Materiaf 

------T6ton 
ite

4.5 ft.

Gravel Pack from
Pack Material

4.5 to 15 ft.-EfrEiar 
*Zte saiE-

L Bottom Seal 4.5 ft.
Seal Material Bentonite

G-5 Traffic-Rated Christy Box Waterprool
Lockino Well CaD and Lock.

Note: DeDths measured from initial qround surtace,

WELL NA

s-6
JOB NUMBEFI

GeoStrategies Inc.

FiEMSED OA]E FEVBEO OATE



1 1 : 1 4

1

2

3

5

o

8

10

' 11

13

1 4

1 5

1 6

1 7

1 8

I

v

GeoSlrategies Inc.

s-7
JOBNUMBER
/ooo



o

a

a

e

a

o

| 999 San Pablo Avenue

sand matrix: no chemical odor.

at 19.5 teet.

Log of Bor
GeoStrategies Inc,

s-7
JOA NUMAER

/ooo



t

o

a

a

o

a

o

a

a

a

o Llt ? creq Ptv
REVISED OAIE

s-7

--l . l*-
Ml l

WELL CON STRUCTI ON DETAI L

A

B

Total Depth of Boring '19.5 ft.

Diameter of Borino 8 in.
Drilling Method Hollow Stem Auoer

Top ol Box Elevation 40.10 fi,

El Referenced to l'rtean seaGGt 
-

I I Referenced to Proiect Datum

Casing Length 15.0 ft.
Material Schedule 40 PVC

E

F

G

Casing Diameter 3 in.

Depth to Top Perforations

Perforated Lenqth 9.5 ft.
Per{orated lnterval lrom 5.5 to 15 ft.
Perloration Type
Perforation Size

Surface Seal from

Machine Slot
0.020

0.5 to 1.0 ft.
Seal Material Concrete

Backfill trom 1 .0  to a 4  +

Backfill Material

Seal from

Cement

3,5 to 4.5 ft.
Seal Material Bentonite

Gravel Pack from
Pack Material

4.5 to 15 ft.
Lonestar #412 Sand

L Bottom Seal 4.5 fi.
Seal Material Bentonite

G-5 Tratfic-Rated Christv Box Waterproof
Locking Well Cap and Lock.

Note: Deoths measured lrom inilial oround surface.

WEL! NO.

Geostrategies Inc.

JOSNUMBEB

/.OOO

BEMEWED BY FTGIC€G
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a

p ige !  2

coDpaoy! Sbell  oiL Coepany

D a t e  r  0 8  /  3 t  l 9 0
C I iEn t  t Jo rk  fD r  cR7566 .  999  San  Pab lo ,  A lbaay

IT ANALTTICAI SERI ICES
SAN JOSE, CA

Work  o lder !  r0 -O8-  182

.--

o

a

o

TEST NAME I Petro].eu! Eyargcarbo!5

SAXPLE ID:  s -6  -6

sAl.tPLE DATE t 08 / I5l90
I -AB SAHPLE ID.  l0o  818 2  -o  1
SAIIPLE MAARIX: solid
RECEIPT CONDITTON:  COO1

RfsItLTs iD Mill igraDs per Kilograror
EXTRACTION

METHOD DATE DATE

Lo\r Boil ing HydrocarbonB
8 0 2  0

Mod .  8  015
. . A l a J 1 l A . '  -

08  / 2 r / 90

ANALYSIS

o 8  / 2 3  / 9 0
0 8  / 2 3  /  e o

PARAMETER
DEIECTION

LIMIT

o

o

o

a

a

] -ow Bo i l ing  Hydrocarbons
ca lcu la ted  as  Gaso l ine

BTEX
Benzene
T ^  l  , r a n a

Ethylbenzene
Xy lenes  (  to ta l  )

2 0 .

o , 2

1 8 0 .

0 , 4

o



o

o
coDpatly I shell
D a t 6 !  O 8 l 3 L l 9 0
c l i cn t  work  IDt

Pager  3

oil co&patry

cRt666.  999 sq !  Pab lo ,  A lbaDy

IT ATALYTICAL SERVICES
SAN JOSE, CA

l {o rk  o rder i  TO-08-182

o

o

o

TEST NAHE: PetroleuE Eydrocarbo[E

SA.MPLE ID ! S-6 -9

SAMPLE DATEi 08 | Lslgo
LAB SAHPLE fD!  lO08182-02
SAHPLE MATRIX I AOIid
RECEIPT CONDITION'  COOI

REsuLfs  i !  M i l l i g raas  per  X i logran !
EXTRACTION

METHOD DATE DATE
ANAIYS I S

BTEX
lor{ Boil lng Hydrocarbona

8 0 2 0
Mod .  801.5

0 8  /  2 r / 9 0  -
o 8  / 2 t / 9 0

0 8 / 2 s / 9 0
o 8 / 2 3  / 9 0

DETECTION
LIHIT DETECTED

o

o

o

a

a

o

Low Boil ing Hydrocarbons
ca lcu la ted  as  Caso l l -ne

Benzene
Toluene
Ethylbenzene
Xylenes (total )

40 .

o .4

o .4
0 .4



o

o
Conpany: shell
D a t e  I  O e  /  3 L l 9 0
c l i€ l t  Hork  IDt

P a g e :  4

oil coepaoy

CR?566,  999 Sau Pab lo ,  A l "bany

IT ANALYTICAI SMVICES
s.r,N JosE, cA

work  Order ,  !O-08-  182

o

a

o

TEST NAfiE: Petroleu-E Eydrocarbon6

Si -MPLE fD I  S-6-19  .5
SAHPLE DATE:  08  /  L5 l9O
LAB SA)'IPLE ID: To0 818 2-0 3
SAHPLE MATRIX: tolid
RECEIPT CONDITION: cooL

REsU],Ts in Mi).l igraros per Kilogranr

B?EX 8O2O
Low BoI l ing  Hydrocarbons  Mod.  8015

HETHOD DAI'E DATE
EXTRACTION ANALYS I S

0 8 / 2 2 / 9 0
0 8 / 2 2  / 9 0

o 8 / 2 1 / 9 0  -
0 8 / 2 r / 9 0 .

PARAMETER
DETECTION

LIHIT

a

a

a

o

o

Low BoiLing Hydrocarbons
ca l -su la ted  as  Gaso] - ine

Benzene
. F ^  l  ' ! a n a

.  F + - h l r 1 h - n ' 6 h a

. Xylenea ( total )

L .

o .  o05
o .  oo5
o .  o05
0 .  oo5

No! e

NODE

None

Noae

NoDe

a



o

a

CoEpany! Sh6ll

D a t e r  0 8 l 3 L  /  9 0
CI loDt  Work IDt

Pagc:  5

oil coapaDy

CA7666,  999 aaa Pab lo .  A lbany

IT ANALYTICAL SERVICES
SAN JOSE, CA

W o r k  O r d e r i  l O - 0 8 - 1 8 2

a

o

o

TEST NA|E ! P€troleur EydrocarlroDr

SAHPI.E IDr s-? - 19 .5
sAfiPlE DATE' O8l L5l9O
LAB SAMPLE ID!  TO08 l82-05
SA)'(PLE HATRIXT solid
RECEIPT CONDITIONT Coo l

RESIr!!S in MiLIigrsEs per

l,ow Boll. lng HydrocarbonE

ki-logran:
EXTRACTION ANALYS I S

METHOD DATE DATE
8 0 2  0

Mod .  a0 l -5
0 8  / 2 r / 9 0  -
0 8  / 2 r / 9 0

o 8  /  2 2  / 9 0
0 8  /  2 2  / 9 0

D!F !MF ' 'FF

DETECTlON
LIMI  T DETECTED

a

o

o

o

o

a

Low Boil ing Hydrocarbons
ca lcu la ted  as  caso]  ine

Benzene
Toluene
Ethylbenzene
^ t  r E r r E .  \  L v L d r ,

L .

o.  oos
0 .  005
0 ,00s
0  . 005

No|le

None

None

NoDe

Noae



a

o

P a g e r  7

CoEpally! SbeLl Oil  CotdpaDy

D a t e r  O g  |  3 L /  9 0

C l i e l t  Work  ID r  cR7666 ,  999  S&n  Pab lo ,  A lbany

IT ANAIYTICAL SER\rICES
SAN JOSE, CA

t lo rk  Order :  10-08  -  18  2

o

O

o

o

a

o

o

o

o

TEST CODE TPEVB TEST NAUE TPg GaE,BTEI by 8015/8020

The ne thod o f  ana lys ia  fo r  lo r , ,  bo i l ing  hydrocarbone is  taken f ron  E,p .A.
Methods  8015,  8020 and 5030.  The Bample  iE  examined u6 ing  the  purge and t rap
techn igue.  f inaL  de tec t ion  is  by  gas  chromatograhy  ue ing  a  f lame lon iza t ion
detec tor  ae  weI I  aa  a  photo lon  i  za t i -on  de tec tor .  The reEu l t  fo r  to ta l  low
bo! l ing  hydrocarbonE lE  ca lcu la ted  as  gaao lLne and inc ludea benzene,  to luene,
e thy lbenzene and xy lenes .



I  G" t l l . .  -  Ryan  Inc .
*,.. r/-CP- /32-

€ t {  v r f i o N r | E  H T A !  O T V T S t O N

c.MPANY ) heJJ,

JoB LocArloN -913*,€q"-- *PJ la -Avs-
o 

",r,
ourro^,rro-J,J*LA-.y*{*J 6:( 3!

SAMPLE CONDITION
LAB ID

Chain ol Custod

SAMPLE NO.  OF
CONTAINERS

SAMPLE
MATRIX

DATE/T IM  E
SAMPLEO ANALYSIS  REOUIRED

, torro.J6.64---

PHONE NO.

P.O. NO.

a'o
,ks--6-:-b- Cea L
4s-6-

:s-!:J1{
{o"f-7 - 7
-rh<-7-- tq (

r /  I  I  l t ' _ / _

a

_1d_TL_ U:___AA{ a^e)!_o I rte

. 4F6- oi46a3-
EXt c^ae s-44o

o

8-l?-io o?-'ro
'  RECEIVED

LAB:

,4,
o ois,e*orro ,oro^oro^r' If- 5a-. Tos

REMABKS:

o

o
DATE COMPLETED FOREMAN



a

ettler y3I In c.
a

o

o

o

o

o

o

o

a

a

e e n t e m h a r  I n  l O A n

GROUND\ryATER SAMPLING REPORT

Referenced Si te: Shel l  Service Stat ion
999 San Pablo Ave/Marin Ave
Albany, Cal i fornia

August 28, 1990S a  m p l i n g  D a  t e :

This  repor t  presents the rcsul ts  of  the quar tcr ly  groundwater  sampl ing and
analyt ica l  program conducted by Get t ler -Ryan Inc.  on August  28,  1990 at  the
referenccd locat ion.  The s i te  is  occupied by an operat ing serv ice s tat ion located
on the nor thcast  corner  of  San Pablo Avenue and Mar in Avenue.  The serv ice s tat ion
has underground storage tanks which conta in Ieaded,  unleaded and super  unleaded
gasol ine products.

There are current ly  seven groundwater  moni tor ing wel ls  on or  near  the s i te  a l  the
locat ions shown on the at tached s i te  map.  Recent ly  insta l led wel ls  5-6 and S-7 were
developed August  23,  1990.  Pr ior  to  sampl ing,  a l l  wel ls  were inspected for  to ta l
wel l  depth,  water  levels ,  and presence of  scparate phase product  us ing an e lect ronic
in ter face probe.  A c lean acry l ic  bai ler  was used to v isual ly  conf i rm or  detect  the
presence and th ickness of  separate phase product .  Groundwater  depths ranged f rom
7.61 to 13.26 feet  below grade.  Separate phase product  was observed in  wel l  S-5.

Wel l  that  d id not  conta in separate phase product  were purged and sampled.  The purge
water  was conta ined in  drums for  proper  d isposal .  Standard sampl ing procedure cal ls
for  a min imum of  four  case volumes to be purged f rom each wel l .  Each wel l  was
purged whi le  pH,  ' temperature,  and conduct iv i ty  measurements were moni tored for
stabi l i ty .  Deta i ls  of  the f ina l  wel l  purg ing resul ts  are presented on the at tached
Table of  Moni tor ing Data.  In  cases where a wel l  dewatered or  [ess than four  case
volumes were purged,  groundwater  samples were obta ined af ter  the physica l  parameters
had stabi l ized.  Under such c i rcumstances the sample may not  represent  actual
format ion water .  due to low f low condi t ions.

Samples were col lected,  us ing .  Tef lon bai lers ,  in  proper ly  c leaned and laboratory
preparcd conta iners.  A l l  sampl ing equipment  was thoroughly c leaned af ter  each wel l
was sampled and steam c leaned upon complet ion of  work at  the s i te .  The samples were
labeted,  s tored on b lue ice,  and t ranspor ted to the laboratory for  analys is .  A t r ip
and f ie ld  b lank (SF-3) ,  suppl ied by the laboratory,  were inc luded and analyzcd to
assess qual i ty  contro l .  A dupl icate sample (SD-2) ,  was submit ted wi thout  wel l
des ignat ion to assess laboratory per formance.  Analy t ica l  resul ts  for  the b lanks are
inc luded in  the Cert i f ied Analyt ica l  Report  (CAR's) .  Chain of  custody records werc
establ ished not ing sample ident i f icat ion numbers,  t ime,  daIe,  and custody
signatures.

Report  3666-3 PAGE I

2 l 50  wes t  w in l on  ovenue  .  hoyword ,  co l i f o rn i o  94545 -1210 (4rs)  /83-zs0o



a

o

a

a

I

o

o

o

a

The samples were analyzed at  In ternat ional  Technology Corporat ion -  Santa Clara
Val ley Laboratory,  located at  2055 Junct ion Avenue,  San Jose,  Cal i forn ia.  The

a laboratory is  ass igned a Cal i forn ia DHS-HMTL Cerr i f icar ion number of  137.  The
resul ts  are presented as a Cert i f ied Analyt ica l  Report ,  a  copy of  which is  at tached
to th is  repor t .

,Tom Paulson
Sampl ing Manager

at tachments

a Report 3666-3 PAGE 2
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TEST NA-t E: Petroleue EydrocarboDE

SATPLE TDt  S_I
SAIPLE DATE:  OAl28 l90
LAB SA.MPLE ID!  !OO83O9-O1
SA-l,lPtE MAERIX I aqueoua
RECEIPT CONDITIONT CooI pB < 2

RESULIS ia Mi]'Ligralls per Liter:

BTEX AO20
Lor.r Boil. lng Hydrocarbons Mod.8015

EXTRACTION ANAIY S I S
METHOD DATE DATE

0 9  /  L r  / 9 O
0 9  / 7 r / 9 0

PARAMETER
DETECTION

DETECTED

a

o

o

a

o

a

Low Bo i l ing .  Hydrocarbons
ca lcu la ted  as  Gaso l ine

RTFY

Benzene
Toluene
Elhy lbenzene
Xy lenes  (  to ta l  )

o . 2 5

0 .  o 0 2  5
o . o o 2 5
o . 0 0 2 5
o .  0 0 2 5

o  , 8 0

0  ,  o 0 8 1
o . o 0 1
o . 0 7 5
o . o 5 4
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TEST NA-I'IE: Petroleue gydrocarbolE

SAMPLE ID: s-2
SAMPLE DATE:  OAlza lgo
LAB SAI,IPLE IDr TOO8309-02
SAXPLE IiATRIX I aqueous
RECEIPT CONDITIONT CooI l]f l  < 2

RESIJLfS j.! l , l i l l igrar6 per ', i ter!

BTEX 802 0
Lov ,  Bo i l ing  Hydrocarbons  Mod,  8015

EXTRACTION ANAI,Y S I S

METHOD DATE DATE
os  /  7 r  / 90
oe  /  L r  / 90

PARAMETER
DETECTION

LIUIT DEIECAED

a

o

o

a

a

Low Boil ing Hydrocarbons
cal,culated as casol,ine

Benzene
ToLuene
Ethylbenzene
Xy lenes  (  to ta l  )

0 .  o 5

0 . 0 0 0 5
0 .  o 0 0 s
0 . ooo5
0 ,  0 0 0 5

4 , 4

0  . 0 3 5
0 . 1 5
o , l 7
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TEST NAME ! Petroleu! Bydrocarboa8

SAI'PLE ID! S-3
SAMPLE DArEr  O8 l28 l9O
LAB SA.MPI ,E  IDt  TOO83O9-03
SA},IPLE MATRIX: aqueous
RECEIPT CONDITIONT Coo l  pH <  2

RESUI,IS ia Mill j-grabs pgr Liter:
EXTRACTION

I,IETHOD DATE DATE
BTEX 8020
Low Bo i l lng  Hydrocarbons  Mod.8015

ANALYSlS

oe /  7 r  /9o
os  /  77  / sa

PARAMETER
DETECTION

],lUIT DETECIED

a

o

a

a

o

a

Lo\^, Boil ing Hydrocarbons
ca lcu l ,a ted  as  GasoL ine

BTEX
Benzene
Toluene
Ethylbenzene

.  xy leneE ( to ta I  )

o . 2 5

0 .  o 0 2  5
0 .  0 0 2 5
0 .  o o 2 5
0 .  o 0 2 5

o , 6 5

0  . 0 0 8 7
o . o 0 1
o , 0 2 6
o , o 0 7
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DatEs  09  125 /  90
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sau Pablo. Albany

rT ANAIYTICAI. SERVICES
SAN JOSE. CA

t lo rk  Order :  IO-08-3O9

a

a

o

TEST NAHE r Petroleu& gydrocarboDB

SA-I'{PLE ID r S-4
SAI'IPLE DATE: O8l28l90
LAB SAI {PLE ID:  rOO8309-04
SAMPLE HATRIX: aqueous
RECEIPT CONDITIONT Cool. pE < 2

RESULAS in Mill igrans per l i terl
. EXTRACTION

METHOD DATE DATE
BTEX 8020
Low Bo lL ing  Hydrocarbons  Mod.8015

ANALYS I S

_  0 9 / 0 6 / 9 0
0 9  / 0 6 / 9 0

PARAMETER
DETECTION

T , T M T T DETECTED

o

a

a

o

o

o

Lon Boiling Hydrocarbons
calcu lated as casol ine

B?EX
E 6 n ' a 6 6

! 'oluene
Ethyl.benzene
Xy lenes  ( to ta l )

0 .  0s

o .  000s
0 .000s
o ,  ooo5
0 .  0005

No11e

NoDe
o .  0006

NoDe
o ,oo10
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TEST NA.UE ! Petroleu-m gydrocarboDs

SAIPLE ID! 5-6
SAHPLE DATE I Og | 28190
LAB SAI,IPLE ID: 100830 9 -O5

SAHPLE I1ATRIX i aqueouE
RECEIPT CONDITIONT Coo l  pH <  2

RESULTS i !  M i l . I ig raEs per  L i te r :
EXTRACTION

HETHOD DATE DATE
BTEX 802 0
Low Bo i l ing  Hydrocarbons  Hod.  BOl5

ANALYSIS

-  o9 /7 r /eo
oe /L r /90

PARAMETER
DE?ECTION

LIUTT DETECTED

o

o

o

a

a

o

Lor,, Boil ing Hydrocarbons
ca lcu la ted  aa  casoL ine

BTEX
Benzene
Tol.uene
EthyIb€nzene
Xylenes ( total. )

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

0  . 0 2 3
o  . 0 3 2
o.os8
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a

o

o

TEST NAUE: Petrol€lrr! Eydrocarbou8

SA.UPLE ID I S-7
SAIPLE DATE:  08 /2S l90
I,AB SA-|.{PLE ID: r0O 8309 -06

SAI'IPLE HATRIX: aqueou8
RECEIPT CONDITIONT eool pE < 2

RESITLTS lD t ' l i l l igraes per Literr

BTEX 802 0
Low Bo i l ing  HydrocarbonE Mod.8015

EXTRACTION ANAIYSIS
M E T H O N  D A T F  D A T E

_  0 9  / o 4  / 9 o
0 e  / 0 4 / e o

PARAMETER
DETECIION

I IUIT DEIECTED

o

o

o

o

a

o

Low Boil ing Hydrocarbons
caLcuLated  as  cago l ine

BTEX
Benzene
Toluene
Ethylbenzene
Xyl-ene6 (total )

o .  0005
o .  000s
o .  oo05
0 .000s

NoDe

Nooe
None
Natre
NoEe
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Work  Order r  !O-OS-309
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o

o

TEST NAHE I PetroleuD Bydrocarbons

SA PLE ID!  SD-2
sAl rPLE DATE:  A8 l28 l90
LAB SAI'|PLE ID: r0O83 09 -0 7
SA}.IPLE I'IATRIX : aqueou5
RECEIPT CONDITIoNT Coo l  pE <  2

RISULIS iD Mill igraDs per Lit€rr

BTEX 8020
Low Bo iL lng  Hydrocarbona Mod,8015

EXTRACTION ANALYS IS
ME?HOD DATE DATE

0 9  /  r L  / 9 0
09 /  ) . r  /9o

PAFAMETER
DETECTION

LIMIT DETECIED

o

o

a

o

Low Boil ing Hydrocarbons
ca lcuLat .ed  as  Caso l ine

Benzene
ToLuene
Ethy lbenzene
Xylenes ( total )

o . 0 2 5
o . 0 2 5
o . 0 2 5

1 4 .

3 , 9
o . 1 3

1 l
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Work  Order r  fO*O8-309

o
TEST NA.ME i Petroleu! EydrocgrbeD6

SAHPLE ID :  SF -3
SAUPLE DATEr  OB |  28190
LAB S}], !P!E IDr TOO8309-08
SAMPLE I,IATRIX: aqueou6
RECEIPT  CONDIT ION:  Coo l  pE  <  2

RESULIS i tr  l ' t i l , I igran6 per Ir i terr

BTEX 8020
Lorr Boil lng Hyd.rocarbons Mod. 801.5

EXTRACTION ANALYSTS
METHOD DATE DATE

oe  /  06  /90
09  /06 /90

a

o
PARAMETER

DETECTION
LIMIT DETECTED

o

a

a

o

a

a

Lov, Boil ing Hydrocarbons
ca lcu la ted  aa  Caso l ine

Benzene
Toluene
Ethylbenzene
Xylenes ( total )

o .  os

o .  ooo5
o .  o00s
0 .  000s
0 .  ooo5

Notle

Nor1e

NoDe

NoIe

NoD.e
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Page  !
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Work  Order :  fO-08 -3  0  9

O

a

o

TEST NAUE. P€tro16u.! gydroc8rboba

SA-},IPLE ID: Trip BlaDk
SAUPLE DATE : t apec
LAB sA- t lPLE ID!  r0O83O9-09
SA-I.{PLE }4ATRIX: aqueous
RECEIPT CONDITIONT CooI pII < 2

REsuLTs j.D Mill igraE6 per Liter:

$ETHOD

Low Bo i l ing  Hydrocarbong

EXTRAC?ION

DATE

ANAIY S I S

DATE
802 0

uod.  80 15
0 9  /  0 6  / 9 0
09 l06 /eo

DETECTION
LTMIT DETECTED

I

o

o

a

Low Boj-l ing Hydrocarbons
ca lcu la ted  as  caso l ine

BTEX
Benzene
To luene
Ethylbenzene
Xy lenes  ( to ta l  )

0 .  o 5

o .  o o o 5
0 . 0 0 0 5
o .  0 0 0 5
o.  000s

None

Noue

Noue

None

Note

a
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Conpatry: Sbell Oil CoBpany.
D E t e !  0 9 1 2 5  /  9 0
CI ieDt  Work  rDr  cR3656,  999

. P a g e  !  l l

CORRECTED RXPO'I:

Sa [  Pab lo ,  A IbaBy

IT ANALYTICAL SERWCES
SAN JOSE, CA

Work  Order ,  TO-08-309

o

o

o

t

o

a

o

o

a

TEST CODE TPTIIB TEST NA-[1E TPE cari,  BTEI by 8015/8020

The method a f  ana lys is  fo r  lo ! " '  bo i l ing  hydrocarbonE is  taken f rom E.p .A.
Methods  8015,  8O2O and 5030.  The sample  is  examined us ing  the  purge and t rap
techn igue.  F ina l  de tec t ion  is  by  gas  chromatograhy  us ing  a  f lame ion lza t ion
detec tor  a€  weI I  as  a  photo ion iza t ion  de tec tor .  The resuLt  fo . r  to ta l  low
bo i l ing  hydrocarbone is  ca lcu la ted  as  gaBo l ine  and inc ludeE benzene,  to luene.
e t h y l b e n z e n e  a n d  x y l e n e s .

Regu l lB  fo r  the  Eample  S-2  and dup l ica te  SD-2  var ied  fo r  cas /BTEX.
poss ib ly  due to  headEpace present  in  the  earnp le  v ia ]  fo r  S-2 ,

ReBul tB  repor ted  fo r  eamples  S-1 .  S-2  and S-3  arb  taken f rom ana lyE ie
o f  v ia ls  conta in ing  headspace.  The headspace . resu l ted  f rom re-ana lyE is
requ i red  due to  labora tory  ins t rument  p rob lens ,
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