Robert Elbert & Associates

18 Anacapa Street, Second Floor
Santa Barbara, California 93101
P. 0. Box 40180, Santa Barbara CA 95140-0180

FEDERAL EXPRESS TELEPHONE (B05) 963.1808
B ; PRESS

April 14, 1988

Mr. Larry Seto

Alameda County Health Care Services
470 27th Streat

3rd Floor

Oakliand, CA 894612

Rer Thrifty 011 Company
Staticn Ns. 054

2504 Castro Valley Blvd.
Camtro Valley, CA

Dear ¥Mr. Sato:

Rokert Elbert and Associates on behalf of Thrifty ©il
Company hereby submits the Report of Subsurface
Investigation for the above referenced facility. This
repert is also submitted to Mr. Thomas J. Callaghan at the
California Regional Water Quality Control Board.

Please feel free to call if you have any guestions or
comments,

T ELRERT AND ASSOCIATES

NS

ﬁﬂ__,
™,

David M. Henry w0

ce Mr. Darrell Fah, Thrifty 01l Company
Mr. P. D'Amico, Thrifty 0il Company



Report of Subsurface Investigation
for
THRIFTY OIL COMPANY
Station No. 054
2504 Castro Valley Boulevard
Castro Valley, California

prepared for
THRIFTY OIL COMPANY
10000 Lakewood Blvd.
Downey, CA 90240

by
ROBERT ELBERT AND ASSOCIATES
P.0O. Box 40180
Santa Barbara, CA 93140-0180
(805)963-1808

april 11, 1988




TADLE OF CONTENTS

INTRODUCTION

1.1 Site Description

1.2 Scope of Investigation
PREVIOUS INVESTIGATIONS

HYDROGECLOGIC SETTING

INVESTIGATIVE PROCEDURES

4.1 Drillinag and Soil Sampling

4.2 Groundwater Monitoring Well Construction

4.3 Groundwater/Free Product Measurements
and Corrections :

4.4 Laboratory Soil Analysis

4.5 Laboratory Analysis of Water Samples

FINDINGS

5.1 Subsurface Soill Conditions
5.2 . Groundwater Conditions

LIMITATIONS OF INVESTIGATION

Page

[ RN

[ 8104

~]




1.0 INTRODUCTION

This report presents the result of a subsurface
investigation conducted by Robert Elbert and Associates for
Thrifty 0il Company Station No 054, at 2504 Castro Valley
Boulevard, Castro Valley, California. A location map is
provided as Figure 1. This study was performed in order to
define the extent of hydrocarbon contamination found during
a previous site assessment made using the drilling and

sampling method.
1.1 Site Description

The site is located in the Castro Valley, which is an
approximately mile and one half wide valley lying at the
base of the U-shaped surrounding San Leandro Hills. The
valley itself has a rather shallow slope and drains to the
south by way of Cull and Crow Creeks and several other small

drainages, that all join San Lorenzo Creek.

The site is found on Castro Valley Boulevard, in Alameda
County, Castrec Valley, California.. On the location is an
operating retail gasoline station with three underground
tanks for leaded, unleaded and premium gasolines. Figure 2
is a site plan showing the location of buildings, storage

tanks and other relavent features.
1.2 Scope of Investigation

our services for this investigation were performed to
further define the degree and extent of contamination of

petroleum hydrocarbon contaminants in the soil at station

No. 054. Our investigation consisted of:

o Advancing seven (7) borings to depths of 15 to 26 feel;




o Soil sampling at 5 foot intervals from grade to total
depth;
fS Field analysis of soil samples with an HNU Photoionization

Detector when possible;

o Permitting and arranging for construction of a 4 inch
PVC water monitoring well in each of the borings;

o Surveying the wells and a nearby benchmark in order to

get true elevations for the wells;

o Laboratory analysis of two {2) soil samples and one

water sample from each well (exception RE-2};
o) Evaluation of field and laboratory data; and

o] Preparation of this report which summarizes our

investigation methodologies and findings.

2.0 PREVIQUS INVESTIGATIONS

Four (4) 20 foot deep borings were completed on December 17,
1987 by Interstate Soils Sampling under the observation of
an engineering geologist from Hydrotech. The borings show
that the site is underlain by -12 to 15 feet of clayey soil
overlying shale bedrock. ©None of the borings encountered

groundwater.

Hydrocarbon contamination was found in all of the wells with
the maximum contamination occurring between the five and 10

foot depths. Contamination decreases with depth thereafter

as determined poth by Gastechtor readiqgs and laboratory

analysis. Only boring B-1 showed any significant




contamination below 15 feet with 420 parts per million (ppm)
of Total Petroleum Hydrocarbons (EPA method 418.1) at a
total depth of 20 feet.

3.0 HYDROLOGIC SETTING

The site is in the San Francisco Bay structural depression
of the Coast Range Physiographic Provence. Bedrock beneath
the site is shale and is found at about 15 feet below grade.

Groundwater was found at approximately seven (7) feet below
ground surface (bgs) and was held in a gravelly (shale
gravels) clay just above the shale. The direction of flow
is generally to the south-southeast and is mapped on Figure
3. Ground surface in the area is about 165 feet above sea
level according to RE&A's survey of the wells which tied

into a nearby bench mark (see Section 4.2).

4,0 INVESTIGATIVE PROCEDURES
4,1 Drilling and Soil Sampling

From February 14, 1988 to February 17, 1988 seven borings
were drilled to 15 to 25 foot depths, the limitation of
depth being shale bedrock. Exact depth measurements are
listed on Table 1, Monitoring Well Construction Data.

‘ Borings RE-1,2,3,4 and 5 surround the underground tanks in a
somewhat circular shape and are all within 30 feet of. the
cluster. RE-6 and 7 are located on the southern boundry of
the station. Figure 2 is a site plan showing the location
of the borings. The borings were advanced by five foot

long, four inch diameter auger flights with 1.5 foot soil

samples taken or attempted at five foot intervals.




One soil sample tube from each sampled interval was sealed
and retaineéd in cold storage for possible laboratory
analysis. The soil from another sample tube from the same
sampled interval was put in a ziplock bag and tested onsite
for hydrocarbon contamination by taking an HNU
Photoionization Dector (PID) reading, then the remaining
sample was used fbr a soil description. The boring logs and
a detailed account of the drilling methodology and sampling
procedures is presented in Appendix A.

4,2 Groundwater Monitoring Well Construction

All seven borings were reamed out to an 11 inch diameter and

were completed as groundwater monitoring wells. The wells
are constructed with schedule 40, four inch PVC casing with
threaded flush joints. Blank casing was used for the upper
five feet, and .020 inch slot sized casing was used from
five feet to depth in each well. The wells were capped and
finished with a metal traffic cover.

The mounted portion of the traffic cover of each of the RE&A
wells and the remaining, previously built wells, PW-1 and
PW-2, were surveyed for their elevations. The well survey
was tied into a nearby benchmark with an elevation of
165.891 feet asl. Data for the benchmark was provided by
the County of Alameda. Elevation measurements and
construction specifications are listed in Table 1, and
surveying notes are included in Appendix B.

4.3 Groundwater/Free Product Measurements and Corrections
The wells, except for RE-2, were measured on February 16 and

18, 1988 with an interface probe for the depths to
groundwater and free product. There was no measurable

amount of free product floating on the water in any of the
RE&A wells, however PW-1l had 0.07 feet and PW-2 had .03 feet




Figures #A and 3B. . . .. ¢ Dt

. .

of product. The préduct in these wells was thick and dark
brown-black. Neither of these wells, which are located
downhill from the pump islands, are capped, but are only
covered with a loose fitting traffic cover.

The wells were remeasured March 29 and 30, 1988. On this
date only a thin £film of free product was found in MW-3.
The”water table data is presented in Tables 2-A and 2-B, and

- . T .
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To find the groundwater elevation in the wells that contain
free product a calculation must be made. Because of the
density difference between gasoline and water, the top of
the gasoline is higher than an equivalent column of water
and therefore needs to be corrected in order to get the
water table elevation. This is done by multiplying the
gasoline thichness by its specific gravity and adding that
thickness to the measured water level elevation. A specific
gravity of 0.755 g/l was used for the gasoline. Appendix E
describes the theory behind making this correction. The
water levels for the RE&A wells, and the corrected water

levels and free product measurements from the previous wells

are listed in Tables 2-A and 2-B.
4.4 Laboratory Soil Analysis

The field logs for the completed borings Qere reviewed and
two samples from each RE&A well were submitted for
laboratory analysis for fuel fingerprinting. The samples
chosen from each boring were one at the top of the water
table and possibly one just above that, one sample from a
shallower depth. By testing these samples it can be
determined whether the upper layers are contaminated, and if
contamination has reached the groundwater. No samples were
taken below groundwater because it acts as a barrier to

downwa?d movement of possible hydrocarbons. Fuel




Fingerprint tests were done by Central Coast Analytical
Services, a State of California licenced hazardous waste
testing laboratory. The test used is the modified EPA
method 8240, and concentrations of Benzene, Toluene,
Ethylbenzene, Xylenes, 1,2-Dichlorethane, Ethylene
Dibromide, Naphthalene, and Total Purgeable Petroleum
Hydrocarbons are reported. The detection limit is 1 ppb.
The results are summarized in Table 3, and official results
and a detailed discussion of the Analytical method are

included in Appendix C.

4,5 Laboratory Analysis of Water Samples

After the wells were built and groundwater levels
stabilized, two water samples were taken from each well.
Baefore sampling, the wells were bailed of five casing
volumes of water or until dry. The wells were allowed to
recharge, and samples were taken usiﬁg a Teflon bailer and
glass vials. These, like the soil samples, were submitted
to Central Coast Analytical Services for fuel fingerprints

using the same analysis as described above.

5.0 FINDINGS

The soils found during drilling were fairly uniform across

the site. Ten to 15 feet of clay or clay with gquartzite and ” ,R“\

17 ‘C‘\ \]
)/

} o

sandstone gravels and/or evaporite deposits overlies clayf- F“ﬁé
with abundant shale gravel. Beneath this at 15 feet or A >
deeper is shale bedrock. A contour map of thewg;avatiéﬁiof' o
the top of the shale is included as”FiéuréxI:j'The |

exceptions to the above sequence are in RE-3 which had black

clay with £ill material from the surface to seven (7) feet

deep and in RE-1 which was drilled to 25 feet without

encountering bedrock.




On February 17, 1988 groundwater was measured in all of the
wells and varied from 4.8 to 11.8 fecet below surxface., The
11.8 foot depth was in RE-7 which may not have fully
stabilized at that time. Tables 2-A and 2-B shows the
measured depths with the final water eievations after

correcting for elevation differences in each well.
5.1 Subsurface Soil Conditions

During drilling water was found at approximately 7 to 10
feet below ground surface. After the wells were built and
bailed the water level stabilized and was accurately

measured (see tables 2-A and 2-B).

Laboratory analyses showed that in all samples except for
RE-2 and RE-7 the hydrocarbon contamination is restricted to

at or above 10 feet, The greatest concentrations of Total

Purgeable Petroleum Hydrocarbons (TPPH) are found in a zone
runnlng northwest - southeast and under the underground tank
areaj ’ "RE-4 had 1900 0 ppm of TPPH at 5 feet\whlch dropped

T ——

to 7.7 ppm at 10 feet, t/RE 1 had 1000 o ppm of TPPH au

{5 feet ‘and <0. 1 ppm at 10 feet. ﬁﬁE -3, northeast of the !
tanks, had the next highest measurementfo‘\490 ppm at b feet]
and | O .1 ppm atwlo feetf‘ At the southeastern end of this

' hydrocarbon beltJKBE_ldhad 50 ppm at Swfeetxwhlch increased-:

tdLllO 0 ppm at 10 feet.. Surprlslnqu 'RE- 5 whlch is
—_—

closest to and south of the tanks, had only 17 0 ppm of TPPH,
Further south than RE-5,

‘feetto '
‘TPPH, 1.27

at 5 feet and 13 0 ppm at 10 feet.
fRE -2 ‘showed an increase 1n TPPH from 1.1 ppm at 5

1§0_0 ppm_at 10 feet;!RE ~6 had mlnlmal amounts of
,ppm at & feet D 6 ppm at 10 feet,

A summary of laboratory results are in Table 3 and official

results are in Appendix C.
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5.2. Groundwater Conditions

Léboratory results of water samples from RE-1,3,4,5,6, and
RE-7 show there are significant amounts of hydrocarbons in
all of the samples. RE-2 was not sampled. Similar to the
s0ll samples, RE-5 and 6 have the lowest concentrations with
14 ppm of TPPH in the former and 6.0 ppm in the latter. RE-

1 and RE-7 are the next lowest with 37.0 ppm and less than

50.0 ppm of TPPH respectively. In the northwest - southeast

trending zone of highest concentration are RE-3, 70 ppm, and

RE-4, 150 pp, of TPPH.

Upon examination of the laboratory results for water
samples, RE&A noticed that the measurements for Benzene were
unusualiy high for the expected contaminant of gasoline.
Consequently a full scan laboratory analysls was ordered on
RE-7 which had the highest Benzene measurement (17.0 ppm) .

The results of this test are pending.

A summary of the laboratory results is given in Table 4, and

the official results are in Appendix C.

6.0 LIMITATIONS OF INVESTIGATION

Soil and groundwater conditions can vary significantly

between borings. Samples taken are believed to be

representative of the site.

The investigation and interpretations presented herein were

performed to meet current professional standards. No other

guarantee is expressed or implied regarding the conclusions

or recommendations in this report.

Written By ed by
'\ W/z/ Aodde
MAM&J §hé “Khsari Henry

{
cnette Dunaway—Kamm r??éé!
Staff Geologist CA Registered Geologist Noi 4342




Table 2-A

Depth to Groundwater
Thrifty 0il Station No. 054 - Castro Valley
February 16-18, 1988

WZLYL NUMBER RE~-1 RE-2 RE-3 RE-4 RE-5 RE~6 RE~7 PW-1 PH-2

DEPTH TO N o N N N N N o N 4.74 6.53
FREE PRODUCT s
"FROM GROUND LEVEL

DEPTH TO WATER  6.11 7.23 7.45 - 6.80 & 08 1183 sel 6-5’
TABLE FROM oo
GROUND LEVEL :

TEICKNESS OF . N N N N N N N 0.07 0.03
FREE PRCDUCT = - ,

ELTVATION OF  160.81 N 160.24 159,74 160.34 158.46 154.08 161.6% 159.52%*
WATER LEVEL o , PO S

GROUND LEVEL  166.92 167.09 167.47 166.89 167.10 166.54 165.88  1656.36 166.06
ELEVATION

N - No measuable amount

* See Appendix G ) S T

All measurements in feet )




Thrifty 0il Station No. 054 - Castro Valley

Tabkble 2—9

Depth to Groundwater

March 30, 1983

WELL NUMBER RE~1. RE-2 RE-3 RE-4 RE-5 RE-6 RE-7 PW-1 PH-2
DEPTH TO N N 7.42 N N N N N N
FREE PRODUCT -

FROM GROUND LEVEL

DEPTH TO WATER 6.24 6.22 7.43 6.80 £.40 7.20 5.25 6.4’
TABLE FROM ___. Tm——
GROUND LEVEL

THICKNESS OF - . ° N N 0.01 N N N N 0.07 0.03
FREE PRODUCT '

ELEVATICN OF 160.68 161.87 160.04 160.09 160.70 159.34 158.61 161.11 159.61
WATER LEVEL SR

GROUND LEVEL 166,92 167.09 167.47 166.89 167.10 166.54 165.88 166.36 166.06
ELEVATICN

N = No measuable amount

* See Appendix G

All measurements in feet




Table 3'

Laboratory Results of Soil Samples
Thrifty Station No. 054 - Castro Valley

WELL NUMBER RE-1 RE-2 : RE-3 RE-4

WELL DEPTH 51 10" 51 10! 5t 10¢ 51 10!
BENZENE 10,0 0.016 0.004 0.02 5.3 0.014 13.0 0.057
TOLUENE R 92.0 0.003  0.001 .02 22.0 0.010  120.0
ETHYLBENZENE 27.0 ED BD 0.75 7.8  .BD. 44,0 -~  0.013
XYLENES 180.0 0.005 BD 0.14 82.0 0.013  410.0 0.13
EDC - BD BD BD BD BD BD BD BD
EDB | BD BD BD BD . BD BD " BD BD
NAPHTHALENE 1.4 ° °  BD BD o.@a 1.1 - 0.003 - 7.0 0.009
TOTAL PURGEABLE 1000.0 <0.1 1.1 130.0 490.0 0.1 1900.0 7.7
PETROLEUM HYDROCARBON

Measurements are in parts per million (ppm)

BD - Below Detection




Table 3

Continuad
, Laboratory Results of Soil Samples
Thrifty Station No. 054 - Castro Valley

WELL NUMBER RE-5 RE-6 ' RE-7
WELL DEPTH 5° 10! 51 10! 10" 25!
BENZENE | 0.36  0.008 0.033 0.025 1.3 0.57
TOLUENE B 0.036 BD  0.003 0.002 2.9 0.05
ETHYLBENZENE = - 0.029  ©0.007 0.010 0.004 0.6 S o.08 T T
XYLENES N 0.14 0.017 0.025 0.005 7.0 0.37
EDC - fif _ BD BD BD BD BD BD
EDB : . BD BD BD BD BD . BD
NAPHTHALENE 0.001 0.019 0.002 0.003 0.3 BD
TOTAL PURGEABLE 17.0 13.0 1.2 0.6 50.0 110.0

PETROLEUM HYDROCARBON

Measurements are in parts per million (pbm)

BD - Below Detecticn




Table 4 -

Laboratory Results of Water Samples
Thrifty Station No. 054 - Castro Valley

WELL NUM3ER | RE~-L - RE-3 RE-4 RE-5 RE-86 . RE-7
BENZENE 1.9 6.6 12,07 1.3 3.0, iﬁkb”'i“ T
TOLUENE - 8.4 - B.3 8.0 1.1 0.04 4,4
ETHYLBE:?ZENE.'- R 1.2 0.8 1.0 0.1 0.08 Q.65
XYLENES ER 15.03 13.07 27.0 2.6 0.14 8.4 N
EDC e BD BD BD ED BD _.BD
EDB ‘f; ” BD BD BD BD BD 8D
NAPHTHALENE | ED 0.7 3.0 0.1 0.02 BD
TOTAL PURGEABLE 37.0 70.0 150.0 14.0 6.0 <50.0
PETROLEUM HYDROCARRBON '
Measurezents are in parts per million (ppm)

BD - Below Detection ' ' A

g
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Boring Logs and Sampling Notes




THRIFTY OIL COMPA. MONITORING WELL LOG . DATE:2-15-88

054 Castro Valley CA 2504 Castro Valley Logged By:DbD
DI:.‘Lll:th Contractor:BEYLIK DRILLING COMPANY Rig Type:HOLLOW STEM AUGER
Time Started:1:11 Boring/Well #:RE~-1l Elevation:

Sampling Method:DRIVE Casing Size:4" Screen Type:PVC Filter Pack:#3 SAND

o o " o e e " = T i Fred o B Bt S e Ao e i R A A . Bt i e i S M T 8 W il BN M T o e A S W W S e M - S WSS S SR S A

DEPTH SAMP PID|BPRL* WELL Uscs SOIL DESCRIPTION AND NOTES
(FEET] INT pPpm DETAILS ‘

5 il :
1 140|782 [ GRAY CLAY WITH GRAVEL, MOIST,
| : STRONG HYDROCARBON ODOR.

10 N i MOTTLED BROWN AND GRAY CLAY WITH
> 2 15, 4, 18] . GRAVEL AT BASE, WET,
T SLIGHT HYDROCARBON ODOR.
1

15 i LIGHT BROWN SLIGHTLY GRAVELLY (SHALE)
—::><i: <1 jov, 37, s CLAY, MOIST - NOT WET,
R 3t NO HYDROCARBON ODOR.

20 , e BIACK WEATHERED SHALE, DRY,
4 <1 s, 21, 27 NO HYDROCARBON ODOR.

25 <1|omes [ininfEmTs BLACK CLAY WITH SHALE, MOIST,

------ == NO HYDROCARBON ODOR.

T TD AT 26 FEET.2-15-88

304 GROUNDWATER AT 10 FEET

351

40-

45-

504 . / ""r‘] . { R ’,.f_f‘ .

{ [U(/L{“/;J/? -’(//'(j. /V,'.zuj/ f'l ( /7/'{ (/a
*BLOWS PER HALF“FoOT BLil

P




THRIFTY OIL COI-IP’ MONITORING WELL LOG . DATE:2-16-88

064 Castro Valley CA 2504 Castro Valley Logged By:DD
Drilling Contractor:BEYLIK DRILLING COMPANY Rig Type:HOLLOW STEM AUGER
Time Started:9:30 Boring/Well #:RE-2 Elevation:

Sampling Method:DRIVE  Casing Size:4" Screen Type:PVC Filter Pack:#3 SAND

—— At s ar e arm -—
— e e . e . T . o A S T T T v o i i . S o A o ol o S8 i e S el O O M AR P M R S S e s e S S S SR =

DEPTH| SAMP| PID[BPF*; WELL Uscs " SOIL DESCRIPTION AND NOTES
(FEET)] INT ppm DETAILS

5 | B GRAY~-GREEN CLAY WITH SOME GRAVEL,
4 7 |4 s 4 VERY MOIST, SLIGHT HYDROCARBON ODOR.

10 i GREEN GRAVELLY (QUARTZITE) CLAY, VERY
-::><i: 110 | 1s. vefil MOIST, STRONG HYDROCARBON ODOR.
8 PERCHED GROUNDWATER.

15 i GREEN CIAY, MOIST, WITH EVAPORITE
. 50 |o. 1. a7{i; CRYSTALS, VERY SLIGHT HYDROCARBON ODOR
- 3 REFUSAL AT 17 FEET ON GRAVELLY CLAYEY
. SHALE WITH PLAGIOCLASE VEINS.

204 : T.D. AT 17 FEET.
e | GROUNDWATER AT APPROXIMATELY 13 FEET.
- 2-16-88 :

25-

30

35+

40+

45
-

50+ / ; | (14147/' L

NoAld L ) A e e <./':(./'/‘:7

*BLOWS PER HALF FOOT




THRIFTY OIL COMPE’ HMONITORING WELL LOG . DATE:2-14-88

054 castro Valley ch 2504 Castro Valley Logged By:DD
DJ;llllng Contractor:BEYLIK DRILLING COMPANY Rig Type:HOLLOW STEM AUGER
Time Started:12:30 Boring/Well #:RE-3 Elevation:

Sampling Method:DRIVE Casing Size:4" Screen Type:PVC Filter Pack:#3 SAND

. —————— ——————————— — T T " " — e A T St At Bt B B T T ek A W A S W S A8 S o S SS
— S R — i o —

DEPTH SAMD PLDIBPER> WELL uscs SOIL DESCRIPLIION AN NOTES
(FEET| INT | ppm DETAILS :
- ASPHALT
t DARK GRAY~-BLACK CLAY WITH WOOD, FILL
- MATERIAL.
-]
5 Lok BLACK ORGANIC CLAY, VERY MOIST,
T 140 |7, 14, 21 STRONG HYDROCARBON ODOCR.
T i GREEN-BROWN GRAVELLY CLAY, WEATHERED
10 i QUARTZITE GRAVEL WITH SAND AND CLAY,
-:§§§§z 140 i, 21, aafii: CLUMPS, MOIST, STRONG HYDROCARBON ODOE
15 i DARK OLIVE~BROWN GRAVELLY CLAY, GRAVEI
1 <5 o m, wf TS SHALE, WITH SAND, ROOTS, MOIST,
: 3 NO HYDROCARBON ODOR.
+ REFUSAL ON SHALE BEDROCK.
204 T.D. AT 19 FEET.
T NO GROUNDWATER 2-14-88.
1 NOTE: AFTER WAITING OVERNIGHT, THE
25+ BORING (NOT SET AS A WELL YET) HAD
1 WATER AT APPROXIMATELY 7 FEET. THE
+ BORING WAS THEN REAMED, AND A 4 INCH
1 WATER WELL WAS BUILT 2-15-88.
301
35- .
40
45-
50__ ] . N ) . l\_,/}/ 7 (_///j . . ‘
A L /1, S e A=y
RIS A

*BLOWS PER HATF FOOT ‘ LRSS




THRIFTY OIL COMP& MONITORING WELL LOG . DATE:2-14-88

054 Castro Valley . CA 2504 Castro Valley Logged By:DD
Drilling Contractor:BEYLIK DRILLING COMPANY Rig Type:HOLLOW STEM AUGER
Time Started:2:00 Boring/Well #:RE-4 BElevation:

Sampling Method:DRIVE Casing Size:4" Screen Type:PVC Filter Pack:#3 SAND

o ven — e ————— . ———— . —
—— — ————— i ——— e rd ek M SN S v . S M S T e S W N e —— i — ————— e o ——— - o ==

DEPTH| SAMP] PID|BPF* SOIL DESCRIPTION AND NOTES
(FEET} INT Ppm
+
5 GREEN GRAVELLY CLAY OVER BLACK CLAY,
>< 125|668 17 VERY MOIST, STRONG HYDRQOCARBON OCDOR.
10 | g GREEN GRAVELLY CLAY, WET,
1 25 [i6, 7, wf:: . MODERATE HYDROCARBON ODOR.
1 #HEHE ‘
15 2 o REFUSAL ON WEATHERED SHALE. SAMPLE IS
<1 GRAVELLY (SHALE) CLAY, WET, OVER DRY
SHALE BEDROCK.
- : T.D. AT 15.5 FEET.
20 | _
- GROUNDWATER AT 10 FEET
- 2-16-88
25+
304
351 .
40
45-
50- /g ¢ 7/ C//
: LS L >
,KT/K#,;/ ;/ﬁ VO N A 4
7 i : PE & A

‘*BLOWS PER HALF FOOT RELA




THRIFTY OIL COMP. MONITORING WELL LOG . DATE:2-17-88

054 Castro Valley ca 2504 Castro Valley Logged By:DD
D{:llllng Contractor:BEYLIK DRILLING COMPANY Rig Type:HOLLOW STEM AUGER
Time Started:7:40 Boring/Well #:RE-5 Elevation:

Sampling Method:DRIVE casing Size:4" Screen Type:PVC Filter Pack:#3 SAND

ki b A A ok A ok whk A} AL A A N e e i Myt i S . S —— T ————— i $o o o o — T - T S ) (o8 T M S e

DEPTH | SAMP| PID |BPF*| WELL USCS SOIL DESCRIPTION AND NOTES
(FEET) INT Ppm DETATILS
ST T T TV T T A % ____________________________________________
5 i 5522;2 GREEN AND GRAY CLAY WITH GRAVEL
" 130 =0 ) (SANDSTONE) AT TOP, VERY MOIST,
- '§§§¢?§ MODERATE HYDROCARBON ODOR.

§<?

120 CL AND WHITE EVAPORITE DEPOSITS, VERY

;;;§Z§§S§ GREEN-BROWN CLAY WITH SOME GRAVELS

MOIST, STRONG HYDROCARBON ODOR.

Eﬁgéé GREEN-BROWN WEATHERED SHALE,
5 NO HYDROCARBON ODOR, WET.

15 3
'>< 4 oz, 43, asfi:

20 sy Pmi GREEN-BROWN SHALE, REFUSAL.
= T.D. AT 20.5 FEET.
. GROUNDWATER AT 10 FEET

26- 2-17-88

30

35-

40

' 45~

- _ 1 * ) )
50- a 7 )
/I‘é /{L /I/u{--’ /l / z/f’l'/f"] /"L{' //:)?-( C.e

*BLOWS PER HALF FOOT ' [t




THRIFTY OIL COMPZ! MONITORING WELL LOG . DATE:2-17-88

054 Castro Valley CA 2504 Castro Valley Logged By:DD
Dz::llllng Contractor:BEYLIK DRILLING COMPANY Rig Type: HOLLOW STEM AUGER
Time Started:1:10 Boring/Well #:RE-6 Elevation: :

Sampling Method:DRIVE  Casing Size:4" Screen Type:PVC Filter Pack:#3 SAND

.____........._._.—__........._......._.____........-...._____..._..-..._.-_...._._.___.,__...._...,....__.........._........__..._......_._..._........._._.._...._

DEPTIH SAMD PIN |BPIF* WEITL uscs SOOI, DESCRIPUWION AHD NOTES
(FEET)| INT ppm DEIATILS
""" : T “'*"“T“ “““'/_-—:’”;_(-_**7 e e e e e S m S T
J : rfﬁﬁégf
5 ‘ Hderi GRAY CLAY WITH WHITE EVAPORITE
- 20 [o 22 7133 DEPOSITS, VERY MOIST,
- i //// CL | NO HYDROCARBON ODOR.
= 4 * :
i i 1 Lé '
10 H M MOTTLED GRAY AND GREEN-BROWN GRAVELLY
—i:><:: 50 |o, 7. 3 P 1 CIAY WITH EVAPORITE DEPOSITS, MORE
- gtﬂ‘ﬂqﬁﬁi GRAVEL AT BASE, VERY MOIST,
. sxzxﬁfﬂhﬁ NO HYDROCARBON ODOR.
== (N .
7 ‘ :?:"'.——"EE:_'.‘E_._H_J_F
15-fommmee—t 5 {son  [UEHIEZ SHALE - REFUSAL.
- | .D., AT 15 FEET.
. . NO GROUNDWATER FOUND DURING DRILLING
20- _ 2~-17-88. '
- *AFTER BUILDING THE WELL AND WAITING
- SEVERAL HOURS, GROUNDWATER FILLED THE
- WELL TO 8 FEET.
25 )
30
35+ | : .
40+
45-
- “t . u B
50~ Figy e X/ bﬁ/ - |
,é“uki,ﬂﬂ_ﬁﬂumf L, ¢192
I)I_‘ ~ .

*BLOWS PER HALF FOOT ' SR




THRIFTY OIL COM’Y MONITORING WELL LOG. DATE:2-17-88

054 castro Valley CA 2504 Castro Valley Logged By:DD
Dyllllng Contractor:BEYLIK DRILLING COMPANY Rig Type:HOLLOW STEM AUGER
Time Started:10:00 Boring/Well #:RE-7 Elevation:

Sampling Method:DRIVE Casing Size:4" Screen Type:PVC Filter Pack:#3 SAND

. . " . ————————
-——“-“ﬁ‘_“————_--—————_“—-————“u-——_m————“_————H“——-_-H———-

DEPTH| SAMP| PID|BPF¥* WELL TJsCs S80IL DESCRIPTION AND NOTES
(FEET] INT ppm DETAILS|

—— e e e it s e i e it e et —— | e e e s e . B i e . i e A o S e L S T S T 925 S8 S =S =

BLACK CLAY OVER GREEN CLAY WITH
EVAPORITE DEPCOSITS, VERY MOIST,
STRONG HYDROCARBON ODOR.

T 11Q¢}6 9 14

GREEN GRAVELLY (SHALE) AND CLAY, WET,
STRONG HYDROCARBON ODOR. o

10 i
->< 150 [r2. 16 19

15 18 |43, sser |- SHALE - REFUSAL.
| T.D. AT 15 FEET.
- . : GROUNDWATER AT 10 FEET

20- - 2-17-88

25

30+ 3
i

354

40-

" 45+

504 /’\'~ﬁ* (//C// ) _‘/-}/?
1Y, }/{,:l'lff (- © Yy i ;[.~jr’,‘ B fl/ /-‘_’\ /

\ -
*BLOWS PER HALF-FOOT
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CEPTH VARIES

2 FEET } MINIMUM

2 FEET | MINIMUM

SCREENED INTERVAL

SUBSURFACE COVER

BOLTED TRAFFIC COVER
GROUND SURFACE

UNSLOTTED PVC CASING

| FOOT | MINIMUM

| ——— BENTONITE SEAL

———S1OTTED PVC CASING OR SCREEN

—————SAND PACK

TOTAL DEPTH

NO SCALE
TYPICAL ONLY

CEMENT OR CEMENT - BENTONITE MIX GROUT

THREADED OR SCREW MOUNTED END CAP

TYPICAL MONITORING WELL
CONSTRUCTION

RE & A

Sonia ffarboro
catifornio




LWND SHEET FOR BORING ‘GS

BORING LQG SYMBOLS . MONITOQORING WELL SYMBOLS

Modified California NS g
Sampler (blow—-count) Py onecte e;Seal

242t

11

No Sample Recovered

Bentonite Seal

........

First Water Encountered il Sand Pack

K L1 X3

Measured Water Level $€h” Native Backfill

1R
[
=
2
b

Slotted Section cf
Casing -

Blank Section of

Casing

oy

Y Measured Water Level

LITHOLOGIES
1 . y/? . o
7/ CLAY % silty // Sandy STLT
7 {1  cray 4 cray
{1 Clayey Ity Sandy SAND clayey
iy SILT FEEHE]  sILT SAND
T g ~ Ese3] Gravels & %] All silty
iﬂ&hﬁ g;ﬁgy o 2%¢| Gravel-Sand |$+% or Clayey Bedrock
L 2 °25 Mixtures Gravels A
o ~—< o
f:? ;5:’§ Fill ,\’},’\",% Asphalt/
G, >N concrete
RE & A

Sanig Gordera
Catifornd




DEFINITION OF TERMS

USCS CLASSIFICATION FOR SOILS

PRIMARY DIVISIONS Bors SECONDARY DIVISIONS
‘Well graded gravels ravel-sand mixtures,
GRAVELS cSEaN | ew | T8ee 8Yer ok ines” ¢ |
LESS THAN -
<] FINES Poorly graded gravels or gravel=sand
- E‘qﬁ CI:LEJ?I\RRESETHFAQACI:{TAIIEJFN OIFS % X ) | eP mixtures, iittis or no fines .
-4 Sun LARGER THAN _ :
053% NO.4 SIEVE SIZE _ ey | silty grayelsi gravel-sand-silt mixtures,
@ g GRAVELS non-plastic fines
o
umﬁﬁ WITH FINES GC Clayey gravels, gravel-sand-clay nmixtures,
gﬁ ! plastic fines :
i
% ?fjg CLEAN gw | Well graded sands, gravelly sands, little or
W mg—’iw SANDS SANDS no fines
n LESS THANW
c: 582 | MORE THAN HALF OF (5% FINES) | P | Poorly graded sands, gravelly sands, little
%é NO.4 SIEVE SIZE gy | Silty sands, sand-silt mixtures, non-plastic
} A FINES e
WITH F 50 %1ayey sands, sand-clay mixtures, plastic
ines
1 Inorganii sllts and very fine sands, rock
o< . ) ML fl%%r, $tﬁtyl?rh%la¥eyt in% sands or clayey
o SILTS AND CLAYS S1.16 WILL 5220 RiAsLiciLy —
2 ©45 cL | Inorganic clays of low to medjum plasticity,
5;;@@ LIQUID LIMIT IS gravelly clays, sandy clays, lean clays
Nk LESS THAN 50% .
a é - - oL | Organjc silts and organic silty clays of low
2 zao I o . R
.E\gkrg my | Inorganic silts, micaceous or diatcmaceous
x o fine sandy or si1llty solls, elastic silts
© Bt _
w m‘&jo SILTS AND CLAYS
Z | CH | Inorganic clays of high plasticity, fat clays
< ¥
w g§§ LIQUID LIEIT %s% : -
= GREATER THAN 50 OH | Organic cla%'s of medium to high plasticity,
H organic s1llts
HIGHLY ORGANIC SOILS Pt

Peat and other highly organic soils

DIULO DD
L4000 Prusg
VY I




DESCRIPTION OF BQRING TECHNIQUES AND SAMPLING PROCEDURES
. Ll ' ‘
Under the superviéien of a Robert Elbert amd Associates,
Inc. geclogist the soiliborings are advanced using a truck
mounted hollow'stem auger. Each auger flight is 5 feet in
length w1th an 1nner dlameter of 3.5 inches and an outer
jdlameter of!q 1nches - A pllot assembly, consisting of a
_drlll bit and center plug, is lowered through the hollow-
stem auger via the center rod. This assembly, in
conjunction with the auger head which is fitted with cutting
blades, helps advance the auger through the seil and
prevents soil from entering the hollow-stem porticon of the
auger. The hollow auger acts as a '"temporary casing"
preventing collapse of the bore hole wall. Soil cuttings

are lifted up to the surface via the auger flights.

When the desired sample depth is reached, the drill bit and
plug are removed from the center rod and replaced with a
Modified california Split Spoon sampler. Usually, sampling
is done at the end of each 5 foot auger flight. This
sampler consists of an outer "split barrel" sampler in which
a thin-walled set of rings is inserted. These rings are
brass or stainless steel cylinders, each 3.25 inches in

diameter and 3 to 6 inches long, totaling 16 or 18 inches in

length.

A 140 pound hammer is used to drive the sampler into the
formation below the bottom of the auger flight, thereby
filling all of the sampling rings with soil. This method
allows for collection of an undisturbed soil sample
preventing 1ntroductlon of overburden soil by the drilling
process. The number of . hammer blows (blows per foot, BPF)
to advance the sampler a given distance is recorded on the

boring log. This gives an indication of the amount of force

required to recover the sample..




After retrleving and dismantling the sampler, all the thin

tube rings are rgmoved ! The bottom ring iz immediately
covering both ends with

securing the caps with

sealed for labofatbry analysis by
teflon sheeting, 'plastic caps and
tape. If some of the soil in the bottom ring has fallen out
or appears to have been disturbed during tﬁe recovery
':operatlon,nthe second to last rlng ig used. This ring is
-labeled; and placed in an ice chest for cold storage pending
transportation to the laboratory. This packaging protocol

is designed to prevent loss of volatiles from the soll

sample, and to prevent any cross contamination. Standard

chain of custody procedures are followed for all gamples.

Soil from the second ring is used for field analysis of

possible hydrocarbon contamination. The sample is placed in

a ziplock bayg, sealed and allowed to volatilize for a HNU

Photoionization Analyzer (PID) measurement. A head-space

measurement is taken by breaking the seal just enough to
insert the probe. The highest reading is recorded.
However, if the reading stabilizes at a significantly
different level, this also is noted. The PID has a
detection range from 0.1 ppm to 2000 ppm for hydrocarbon

vapors, when calibrated with a benzene standard.

Soils in the remaining rings are examined to complete the

field descriptions; This data includes a written soil

description, the Unified Soil Classification code, and any
notable odors, staining or contamination. Also noted are
unusual drilling conditions, equipment malfunctions or other

observations of field conditions for future reference. All

data are recorded on. the borlng 1ogs.

EINE
I.:" '
ER N o

To prevent any cross contamination the augers are steam
cleaned prior to drilling each boring. The split spoon

sampler is cleaned using a three step process commonly

raeferred to as a;"three pucket wash". This consists of




followed by a tap water

first a trisodium phosphate wash,
This process is

rinse and finally a deicnized water rinse.

completed between each sample run.

All cuttings and excess sample material recovered during the
drllllng operatlons are placed in 55 gallon DOT hazardous
;~waste drums pendlng laboratory analysis results. The drums
"are sealed 1abeled and *left on site. Proper disposal is

the client's respon51b111ty.




GROUNDWATER SAHPLE

. FIELD LOG .
pROJECT NAME | e 1 SY SAMPLE

LOCATION_ /st o Jall¥y U WELL -~

WELL NUMBER [ | ! IR _ SURFACE WATER
R B SEEP

SAMPLER”}?(; ~olte ’Dl/\vn'h.:J'l‘N\) OTIIER (DESCRIBE)

DATE OF SAMPLING 2 - |~ 9%
WEATHER CONDITIONS St
DEPTH TO FREE PRODUCT
DEPTH TO WATER  (,.1L 7
DATUM ELEVATION (msl)
GROUNDWATER ELEVATION (msl)
TOTAL WELL DEPTH =7 Lot

. WATER LEVEL MEASURING EQUIPMENT wltrCrr  prebic

FREE PRODUCT LEVEL MEASURING EQUIPMENT
EVACUATION EQUIPMENT PYUC A -Baler
GALLONS TO BE EVACUATED (4 casing vols.)_J&
TIME OF EVACUATION START |1 :2¢ FINISH 12°
TOTAL GALLONS EVACUATED 75

LN [

r"’).

sampnne equiptent el lon bale
SAMPLING TIME START Y 2 FINISH_ Y 3 (-
SAMPLING RATE {ml/min.)
APPEARANCE OF SAMPLE( fr.,

T e ke L B of e

FIELD OBSERVATIONS_AND/OR PROBLENMS ENCOUNTERED

EQUIPMENT DECONTAMINATION _3 uched weol - TS, kap o Loy,
olichlled welos

SAMPLES HAND CARRIED/SHIPPED ON__ 2/ ~E AT _ 3
(date) (time)
VIA | e . TO (o opry oAt [ o 4- o’Zwéq//lc zt/
: o laboratory

(carrier and shipper's number)

FOR ANALYSIS OF i?r




GHOUNDVWATER SAMNPLE

. | FIELD LOG .

- PROJECT NAME 1o fu O ¥ 5t SAMPLE:
LOCATION 7 (‘15 (0 Valpro, WELL [¢F 3
WELL NUMBER J“C 2 r . SURFACE WATER
o SEEP

SAMPLER e e Tl "D vnniaay, OTHER (DESCRIBE)
DATE OF SAMPLING o -1l €%

WEATHER CONDITIONS Sunnu

DEPTH TO:FREE PRODUCT - ~o)

DEPTH TO WATER /2.3 7

DATUM ELEVATION (msl)

GROUNDWATER ELEVATION(msl)

TOTAL WELL DEPTH 2o (A

. WATER LEVEL MEASURING EQUIPMENT _ nloe Crre prov,e

1
PN

FREE PRODUCT LEVEL MEASURING EQUIPMENT
EVACUATION EQUIPMENT pPve  {boa\r—
GALLONS TO BE EVACUATED (4 casing vols.) 5o (o

TIME QF EVACUATION START fﬁﬁ- FINISH (f’og
7S (=

TOTAL GALLONS EVACUATED 2 Jéaciny Ualuy—“ﬂg“_} :

SAMPLING EQUIPMENT 4 [lov oo low

SAMPLING TIME START Y2q,  FINISH 2 77 ;
SAMPLING RATE (ml/min.)
APPEARANCE OF SAMPLE (Jf¢r

FIELD COBSERVATIONS AND/OR PROBLEMS ENCQUNTERED

EQUIPMENT DECONTAMINATION _ 7 Yurke®r el T ‘"P] } o i Tor Augh bl d

el

SAMPLES HAND CARRIED/SHIPPED oN__ &~ 19 - Y AT ' .
E (date) (time)

VIA .- o (ool Lot~ a%ﬁfzﬂ/fxq,/

{(carrier and shipper'S'numbef) laboratory

FOR ANALYSIS OF Fbwﬁ,’ Cuvﬁf-/lﬂm,ﬂ’




GROUHDWATER SAlIPLEL

(] FIELD LOG @
DA L
PROJECT NAME /l/ﬁ\h/(»ﬁ,bﬁ ' KOI/C 57 ~ SAMPLE:
LOCATION ((Astyo {feflonV - WELL /A€ ¥
peoof 1 ' | SURFACE WATER

WELL NUMBER

. SEEP
saMPLER © Wy ~d o @;‘_{mmw(_w OTHER (DESCRIBE)
DATE OF SAMPLING 2~ | -¥%

WEATHER CONDITIONS ‘Sainnty,

DEPTH TO ‘FREE PRODUCT '

DEPTH TO WATER 7. [%

DATUM ELEVATION (msl)

GROUNDWATER ELEVATION (msl)

TOTAL WELL DEPTH___ |5 7
. WATER LEVEL MEASURING EQUIPMENT trCG«L,@ i b -
FREE PRODUCT LEVEL MEASURING BQUIPMENT b o
EVACUATION EQUIPMENT ' Ve | ppile v
GALLONS TO BE EVACUATED (4 casing vols.)_ ]

" TIME OF EVACUATION START 240 FINISH &~ ST
"~ TOTAL GALLONS EVACUATED ne) o~ akd

SAMPLING EQUIPMENT  deAlom  Lplor
SAMPLING TIME START_J:59 FINISH /0:co
SAMPLING RATE (ml/min.)
APPEARANCE OF SAHPLE \/eqfa}, Al o

FIELD OBSERVATIONS AND/OR PROBLEI-IS ENCOUNTERED

EQUIPMENT DECONTAMINATION S et aa A TS0 ~/z*/d;.4

,/,\/f_ ,/ n{w Al A ciles

ﬁ - C'“ .

SAI’IPLE}S"HAND CARRIED/SHIPFPED ON "2 [7»’ E} y AT :
V '(date) (time)

vIA ro_{ g dred (rerot /LW.,&;;?“ Y.

(carrier and shipper's number) | laboratory

FOR ANALYSIS OF _ F?ﬁ"




GRCQUNDWATER SAMPLE

. : FIELD LOG .

PROJECT NAME-T |, fhs O ¥ 52/ SAMPLE:
LOCATION  ("wshvo UMM, weLn, I'C. 5~
WELL NUMBER___ {45 'l ' SURFACE WATER

: SEEP
SAMPLER | 7-0(_.( m, ,,)l/\n A v OTHER (DESCRIBE)

/
7

DATE OF SAMPLING 2 - |G- &
WEATHER CONDITIONS ' Saun A oy
DEPTH TO FREE PRODUCT .= '
DEPTH TO WATER .(,.40 ~

DATUM ELEVATION (msl)
GROUNDWATER ELEVATION (msl)

TOTAL WELL DEPTH 20 7
. WATER LEVEL MEASURING EQUIPMENT e, free. profoe
FREE PRODUCT LEVEL MEASURING EQUIPMENT n b

" EVACUATION EQUIDPMENT Pyl | oonlen

GALLONS TO BE EVACUATED (4 casing vols.) .35

TIME OF EVACUATION START 2'%5o FINISH 2 '4S

TOTAL GALLONS EVACUATED _ 2.0 aafs (\ﬂ 2 b oo W’“‘*"“’-S)

R
SAMPLING EQUIPMENT %pﬁ{eﬁ (ool o

SAMPLING TIME START 4: 55 FINTSH . S
SAMPLING RATE (ml/min.)
APPEARANCE OF SAMPLE  ~Jiv e cleanc

FIELD CBSERVATIONS AND/OR. PROBLEMS ENCOUNTERED

EQUIPHMENT DECONTAMINATION _ 3 U gleed ool =~ TS tegp

‘%}t-’péﬁ;/ - /{ / M‘Z&gg {_n/(“(/(z/

F]

A

SAMPLES (TAND CARRLED/SHIPPED on__ ="(F - ¥ ¥ AT .
(date} ' {(time)

vo (outed (oaot— Gmaleflc-/

laboratory

VIA N
(carrier and shipper's number)’

FOR ANALYSIS OF W '




GROUNDWATER SAMPLE .
. FIELD LOG .

PROJECT NAME ’(W/{f\/ <5y . SAMPLE;

rocarron_("pglro Vo llen, , WELL_f-C
WELL NUMBER__ L ¢/ SURFACE WATER
SEEP

saMPLER. W e e O v pamany OTHER (DESCRIBE)

DATE OF SAMPLING 2. -]83- %X
WEATHER CONDITIONS Suwnmans
DEPTH TO FREE PRODUCT <.

DEPTH TO WATER Q. 0%

DATUM ELEVATION (msl)
GROUNDWATER ELEVATION (msl) B o
TOTAL WELL DEPTH _ (3'¥" -~ weu éu~£4’(;3gfﬂs¢¢é€¢)/5

. WATER LEVEL MEASURING EQUIBMENT - A&y Fﬂcc. el
FREE PRODUCT LEVEL MEASURING EQUIPILEIIT U
EVACUATION EQUIPMENT = K UC  lbaa

GALIONS TQO BE EVACUATED (4 casing veols. ) /5

TIME OF EVACUATION START ﬁj 5 FINISH 2

TOTAL GALLONS EVACUATED ENA /v 7;3(»;”,& wilae s )
?

SAMPLING EQUIPMENT Jr£4)£m val,é’o/
SAMPLING TIME START J:oo ' FINISH 20/
SAMPLING RATE (ml/min.) '
APPEARANCE OF SAMPLE 1/ﬂAA?,/1¢ﬂULf

FIELD OBSERVATIONS AND/OR PROBLENS ENCOUNTERED

EQUIPMENT DECONTAMINATION _ 3 Y A —"?Sfi_jg;=g’%éyp
rraler  ofis /L@@?A A E o
4

. o
SAMPLES HAYD CARRIED SHIPPED ON A~ \ 7 Rh“lj) AT e
. (date ime

O Ca.,\/VPJ Conat- /W”L"J//L

laboratory

VIA ,
(carrier and shipper's number)

- "
FOR ANALYSIS OF F)(‘




GROUNDWATER SAMPLE
. FIELD LCG .

'PROJECT NAME /?/(A/W\/ - "7‘7/ | SAMPLE:

LOCATION (‘25 Jro  Valleey weLn (. 7
WELL NUMBER _ {{€ -7 v SURFACE WATER
| SEEP B
SAMPLER /D,, ol Bu,\m,\m Lo OTHER (LDESCRIBE)

DATE OF SAMPLING 9~ 12 %%
WEATHER CONDITIONS & Svwein un
DEPTH TO. FREE PRODUQT -
DEPTH TO WATER " //.¥3
DATUM ELEVATION (msl)
GROUNDWATER ELEVATION (msl) ,

TOTAL WELL DEPTH Pt (5’ -5 (3.5 a’up SIoTA I

- WATER LEVEL MEASURING EQUIPHMENT [dt@fFZCA, ulfo&LL»

FREE PRODUCT LEVEL MEASURING EQUIPMENT "

EVACUATION EQUIPMENT (V& ‘oelen

GALLONS TO BE EVACUATED (4 casing vols.) %3

TIME OF EVACUATION START_7: E FINISH 20
TOTAL GALLONS EVACUATED 27 a6 | / 2 A fﬂr,,-(,’;,u/m;)
7

SAMPLING EQUIPHENT ’L»:%Cm\ (pacley

SAMPLING TIME START '35 FINISH )< 5%

SAMPLING RATE (ml/min.)

APPEARANCE OF SAMPLE (¢ ¥oas— ( ey, c,tem)

FIELD OBSERVATIONS AND/CR PROBLENS ENCOUNTERED

EQUIPMENT DECONTAMINATION _ % loug fredr  cavewols = TS &c‘;@

welin  clehlled vyodoe

o -9 -% D AT

SAMPLES HAND CARRIED/SHIPPED ON .
(date (time)

0 C(th,“frx_,{) Conor (Lf,moﬁ'c}/f-

VIA
(carrier and shipper's number)

laboratory

FOR ANALYSIS OF E?F?



True Elevation Survey

Thrifty 011 Station HNo.

054 - Castro Valley

February 16, 1988
Elevation .Fi 1st 2nd pDifference

165.89° :iSurveying Point* 6€.005 5.96

166.92" RE-1 4.978 4.93 +1.03
167.09! RE-2 4.809 4.78 +1.2
167.47" RE-3 4.429 4.39 +1.58
166,89 RE~-4 5.012 4.95 +1.0
167.10! RE-L 4.800 4,79 +1.21
166.54" RE-B 5.359 5.31 - +0.65
165,88 RE-7 6.015 5.97 ~0.01
166.36! PW-1 5.540 5.50 +0.47
166.06" Pw-2 5.842 5.78 +0.17




AFPENDIX C

Official Laboratory Results and
Discussion of analytical Methods




ATR, WATER & HAZARDOUS WA.J'._ADDRATORY CERTIFIED by CALIFORI\.DEPT of HEALTH SERVICES

' RECEIVED MAR 2 4 1383

Central Central Coast Lab Numbar: Gh-@g627
| Coast Analytical Services, Inc. Collected: g2/15/88
Analytical 141 Suburban Recad , Suite C-4% Recelved: g2/19/83 a 1508

Services San Luis Obispo, California 93481 Tested: p2/22/88
(805) 543-2553 Colloctod by: D. Dunaway

Fuel Fingerprint Analysis.— EPA Method 524.2/8240

Robert Elbert & Asscciatas SAMPLE DESCRIPTION:

P.D. Hox &@isg Thrifty 0il #54, RE-T @ 5 Foet,

Santa Barbara, CA 1 93140-8180 Scil

Compound Analyzed Detection Limit Concentrotion
in ppm in ppm

Banzene 14,

Toluene 52.

Ethylbenzene 27.

Xylenes . 188.

not found

1,2-Dichlorcethane (EDC)
not found

Ethylene Dibromide (EDB)

L TR VR R v B S R
_1_:._1_1._1._a:_.:.

Naphthalene 1.4
TOTAL PURGEABLE PETROLEUM HYDROCARBONS 14, 1808.
{ GASDLINE)
ATX as c Percent of Fuel 28,
182.

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

T W rey Gorti e £

Mary Hovlicek, Ph.D.
MSD #2 President
GBOE27Fd.wrl /284
MH/t1/fvg/sc




':A;R. WATER & HAZARDOUS WASbLABORATORY CERTIFIED by CALIFORMLA UEPT of HEALTH SERVICES

Centraol Central Coost Lab Number: GR-0g628
Coast Anolyticol Services, Inc. Collected: g2f16/08
Analytical 141 Suburbon Road , $Suite C-4 Received: gz2/19/88 @ 1509
Services San Luis Obispo, California 93481 Tosted: g2/22/88
(8dn) S43-2533 Collectod by: D. Dunaway

Fual Fingorprint Analysis = LEPA Motliod 524,22/ 0260

Robert Elbert & Assoclates SAMPLE DESCRIPTICN:
P.0O. Box 49188 .. Thrifty 0i1 #5&, RE-1 @ 1§ Feet,
Santa Barbara, CA :93149-g188 Seoil
Compound Analyzed Detecticn Limit Concentration
in ppm . in ppm
Benzene g.841 g.916
Toluenao @.831 g.pa3
Ethylbenzene @. g naot fTound
Xylenes ) S 6.881 .85
1,2-Dichloroethane (EDC) @881 not found
Ethylene Dibromide (ECB) ¥.ad1 ‘ not found
Naphthalene g.pg1 not found
TOTAL PURGEABLE PETROLEUM HYDROCARBONS  @.1 <g.1

( GASOLINE)

{ BTY as a Percent of Fuel
]

\

| 87.

Percent Surrogote Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

. Mary Havlicek, Ph.D.
MsD #2 Praesident
GBOE23f . .wrl /204
MH/swfvg/sc -

RECEIVED HAl 2 1 1988




‘_. AT, WATER & HAZARDOUS WAS'..AEIOHATORY CERTIVFIED by

Centrol
Coast
Anolyticaol
Services

Central Coast
Anolyticol Services, Inc.
141 Suburban Road , Suite C-4
San Luis Obispo, California 93481

Robert Elbert & Assaciates
P.0. Box 48188 ‘
Santa Barbora, CA . 931490188

(805) B543-2553

CALIFORN.DEPT of HEALTH SERVICES

Latr Number: cB-g630
Collactod: g2/16/88
Received: g2/19/88 0 1568
Tested: g2/25/88

Collectod by: D. Bunoway

Fuol Fingerprint Analysis - EPA Mathod 5242 /0240

SAMPLE DESCRIPTION:
Thrifty ©il #54, RE-2 ot 18.8° Soil

Compound Analyzed Dotection Limit Concentrotion
in ppm in ppm

Benzense g. &1 g.e2
Toluene @.81 g.82
. Ethylbenzene @81 g.75
¥ylenes g.91 g1

1,2-Dichloroethana (EDC) .81 not found

Ethylena Dibromide (EDB)} a.91 not found
Naphthalene g.81 a3

138,

TOTAL PURGEABLE PETROLEUM HYDROCARECONS 1.
(WEATHERED GASOLINE)

BT¥ as a Percent of Fuel

Percent 3urrogate Recovery

MSDH3

Réspectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

Cﬁ?%a?§£%§y

el

Mary Havlicek, Fh.D.

Prosident

CBEEIET . wrl /206
MH/fghfec/vg/frh




CATR, WATER & HAZARDOUS wx\:i LAGORATORY CERTIFIED by CALIFOH."'\ DEPT of HEALTH SERVICES

Contral Contral Coast Lab Number: GDh-p631
Coast - Analytical Services, Inc. Collected: gz2/ihjen
Analyticol 141 Suburban Rood , Suite C-4 Received: #2/19/88 @ 1509
Services San Luis Chispo, Culifornia 93481 Tested: g2/22/68

(B0E5) SL3I-2553 Colloctod bLy: D. Dunoway

Fuol Fingerprint Analysis - EPA Mothod 524 .258240

Robart Elbert & Associates SAMPLE DESCRIPTION:
P.0. Box ag18d Thrifty 01l #54, RE-3 at 5.0
Santo Barbara, CA 93148-0186 Soil
Compound Analyzed Detection Limit Concentrotion

in ppm in ppm
Benzene #.5 5.3
Toluene g.5 22.
Ethylbenzene 3.5 7.8
Avylenes 5.5 .. B2,
1,2-Dichloroethane (EDC) B.5 not found
Ethylene Dibromide (EDB) 3.5 not found
Nophthaleana B.5 1.1
TOTAL PURGEABLE PETROLEUM HYDROCARBONS 54, 494,

{ GASOLINE)
BTX as ¢ Percent of fuel 22.
74

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

Mary Havlicek, Ph.D.
MSDA3S Presidant
GBOG31T.wr1 /203
MH/sw/fvg/rh X 7




"ATR, WATER & HAZARDOUS WAi' LABORATORY CERTIFIED by CALIFOH. DEPT of HEALTH SERYICES

Contral Cantral Coost Lab KNumber: GB-9631dup
Coast Analyticol Services, Inc. Collected: E2/14/88
Analytical 141 Suburben Read , Suite C-&4 Roceived: g2/19/88 @ 1540
Servicos Son Luis Obispo, Colifornia 934d1 Testod: g2/22/88
. {(805) 5u3-2553 Collocted by: D, Dunaway

Fuel Fingerprint Analysis - EPA Mothod 524.2/82448

Robert Elbart & Associotos SAMPLE DESCRIPTION:

P.0. Box &p180 Thrifty 0il #54%, RE-3 at 5.9°'

Santa Barbara, CA  8314¢9-7180 Soil

Compound Analyzed Detection Limit . Concentration
in ppm in ppm

Benzene ' g.1 3.3

Toluene 7.3 13.

Ethylbenzene g.7 4.7

Xylenes @.1 L.

1,2-Dichloreethane (EDC) 3.1 not found

Ethylene Dibromide (EDB) g.1 not found

Naophthalene .1 ¥4.5

TOTAL PURGEABLE PETROLEUM HYDROCARBONS 168. : 2640.

{GASOLINE)
BTX as a Percent of Fuel 25.
g7.

Percent Surrogata Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

Mary Havlicek, Ph.D.
MSD#3 Prasident

CEPE3TTd. w1 /203
MH/t1fug/rh




AIR, WATCR & HAZARDOUS WASi LABORATORY CLERTIFIED by CALIFURNTIi GEPT of HEALTH SERVICES

Central Central Ccast Lab Number: GB-BG32
Coast . Analytical Services, Inc. Collected: g2/14/08
Analytical 141 Suburban Reod , Sulte C-4 Received: gz2/1g9/88 @ 1504
Services San Luis Obispo, Colifornio 93451 Tasted: B82/22/88

(8A5) 543-2553 Collocted by: D. Dunaway

Fuol Fingerprint Analysis — LPA Mothod 524, 2/8240

Robart Elbert & Associates SAMPLE DESCRIPTION:

P.0. Box 40188 Thrifty 0il #54&, RE-3 ot 19.9’
Santa Barbaro, CA 93146-8188 Seoil ‘
Compound Anwlyzed Detection Limit Concentration

in ppm in ppm
Aanzene B.a81 g.914
Toluene g.aa1 . ¢.91@
Ethylbenzene g.4ad1 not found
Xylenes g.ag1 @.613
1,2-Dichioreethane (EDC) #.8d1 not found
Ethylene Dibromide (EDB g.881 not found
Naphthalene : g.981 g.¢ga3
TOTAL PURGEABLE PETROLEUM HYDROCARGBONS 8.1 @1

(GASOLINE)
BTX as a Percent of Fuel 57.
a3

Percent Surrogate Recovery

Respectfully submitted,
CENT?ﬁ} COAST ANALYTICAL SERVICES

Mary Hovllc
MSD#3 - Prasident
CBOG32F .wr1 /28
MH/tl/vg/frh




AIR, WATER & HAZARDOUS WAS.LABORA'i'ORY CERTIFIED by CALIFORI-“T DEPT of HEALTH SERVICES

Ceantral - Centraol Coost Lab Number: GB-H633
Coast Anolyticol Services, Inc. Collactod: g2/16/88
Anglytical 141 Suburboan Road , Sulte C-4 Received: g2/19/08 @ 1588
Services San Luis Obispo, California 93401 Tested: gz2/25/88
(805) 543-2553 Collected by: D. Dunawoy

Fuel Fingerprint Analysis - EPA Mathod 52L.2f8240

Robert Elbert & Associotes SAMPLE DESCRIPTION:
P.0. Box &P180 Thrifty 0il #5&, RE-4 ot 5.6* Soil

Santa Barbara, CA 9314f-01Bg

Compound Analyzed Detection Limit Concentration
in ppm in ppm
Benzene 1 13.
Toluene 1 124.
Ethylbenzene 1 L.
Xylenes 1. wig.
1,2-Dichloroethane (EDC} 1 not found
Ethylene Dibromide (EDB) 1 not found
Naphthalcne 1 7.
TOTAL PURGEABLE PETROLEUM HYDROCARBONS 108. ) 1948 .
(GASDOLINE)
BTX as a Percent of Fuel 29
197 .

Percent Surrogate Recovery

Respectfully submltted,
CENTRAL COAST ANALYTICAL SERVICES

P W bty 7Y e

MsD#2 . flary Hovlicek, Ph.D.

g3-g2-88 President

GBEGI3ZF.wr1 /287

MH/gh/vg/rh .

crevigp R 2 1 B8

=
[l




v

ALR, WATER & HAZARDOUS HASTF‘ABORATOHY CERTIFIED by CALIFORNI‘EPT of HEALTH SERVICES

Central Central Coast Lab Numbor: GR-B634
Coast Analyticaol Services, Inc. Collected: g2/16/88
Analytical 141 Suburbaon Roocd , Suite C-4 Raceived: g2/19/88 @ 1504
Services San Luis Obispo, California 934§ Tasted: g2/25/88

(8g5) 543-2553 Collectod by: D. Dunaway

Fuel Fingerprint Anolysis — EPA Method 524.2/02608

Robert Elbert & Assoclates SAMPLE DESCRIPTION:
P.0. Box 4g18d Thrifty 0il1 #S4, RE-& at 18.8' Soil
Santa Barbora, CA 93148-9188

Compound Anolyzed Detection Limit Concentrotion
in ppm in ppm
Benzene @.ed5 G.957
Toluene #.@85 g.g29
Ethylbenzene A.805 g.813
Xylenes g.885 4.13
1,2-Dichlorcethane (EDC) @.aes not found
Ethylene Dibromide (EDB) p.e0B5 not found
Nophthalene g.ae85 o.0E9
TOTAL PURGEABLE PETROLEUM HYDROCARBONS g 7.7
{ WEATHERED GASOLINE)
BTX as a Percent of Fuel 2.7
a7.

Fercont Surrcgqate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

Ty ot i,

Mary Havlicek, Ph.D.
MSDH3 President
GBOB3LT w1 /206 ,
MH/gh/ec/vg/frh ‘ ‘ .




AR, WATLER. & HAZARDOUS WAST“ABORATORY CERTLIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Central Central Coast Lab Number: GB--A635
Coast Analytical Services, Inc. Collpsctod: g2/17/08
Anolytical 141 Suburban Rood , Suite C-& Roceived: g2/19/88 e 1508
Services San Luis Obispo, California 93401 Tested: B3/a4/88

{8p5) 503-2553 Collectod by: D. Dunaway

Fuel Fingorprint Analysis - EPA Mothod 524, 20240

Robart Elbert & Associctes SAMPLE DESCRIPTION: - .
P.0. Box 4¢g18g Thrifty 011 #54, RE-5 at 5.5’ Soil
Santc Barbarag, CA 93140-g188

Compound AnalyZed Petection Limit Concentration
in ppm in ppm
Benzene ¢.8d1 : g.36
Toluene a.ga1 g.4386
Ethylienzene @.9¢1 B.82%
Xylenes g.881 g.14
1,2-Dichlorcethane (EDC) #.061 not found
Ethylene Cibromide (EDB) .88 _ not found
Naphtholene ' g.ag1 ‘ @. 861
TOTAL PURGEAEBLE PETRCOLEUM HYDROCARBONS g.1 17.
(GASOLINE)
BTX as a Percent of Fuel 3.2
86

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL, COAST ANALYTICAL SERVICES

e

Mary Havllecek, Ph.D.
MSD#3 Prasident
GBEGIST.wr1 /287
MH/gh/{vg/rh

-y 1088
Tt 1‘\
REGE\VED Wk




AIR, WATER & HAZARDOUS WASbLABDRATDRY CERTIFLIED by CALIFOR\‘DEPT of HEALTH SERVICES

Central Contral Coast ’ lL.ab Mumber: GB-g636
Coast Analytical Services, Inc. Collected: g2/17/88 ,
Analytical 141 Suburban Road , Suite C-4 Received: 62/19/88 @ 1500
Services San Luis Obispo, Celifornia 934071 Testad: g2/25/88

(805) 543-2553 tollected by: D. Dunaoway

Fuel Fingerprint Analysls - EPA Mothod 524 2 /0240

Robert Elbert & Associates SAMPLE DESCRIPTION:
P,.0. Box 4ptsd Thrifty 0il #54, RE-5 at 19.6" Soil

Santa Barbara, CA 9831403-8188

Compound Analyzed Detaction Limit Concentration
in ppm in ppm
Benzene p.pos : g.ge8
Toluene g.oes ) not found
Ethylbenzene . 3.805 o g.ga7
Xylenes g.095 g.é17
1,2-Dichloroethane {EDC) g.0as5 not found
Ethylene Dibromide {(EDB) g.9a85 not found
Naphthaolene .45 g.819
TOTAL PURGEARLE PETRCOLEUM HYDROCARBONS #.1 135.
{WEATHERED GASOLINE)
BTX as a Percent of Fuel g.2

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL CCAST ANALYTICAL SERVICES

I Uy lrr i

Mary Hovlicek, Ph.D.
MSD#3 Prasident
GBEB3GT.wr1/286
MH/t1 fvg/rh




AIR, WATER & HAZARDOUS WAS',ABOHATORY CERTIFLED by Ca\LIFDHN.DEPT of HEALTH SERVICES

Central . Central Coast ) Lab Number: GD-g637
Coast Analyticol Services, Inc. Collected: g2f17/88
Analytical 141 Suburban Rood , Suite C-4 Raceivoed: g2/19/88 ¢ 1588
Services | San Luis Obispo, Colifornia 93407 Tasted: ' g3/04/88

(8gs) 543-2553 Colloctod by: D. Dunaway

Fusl Fingerprint Analysis -~ EPA Mathod 524.,2/8248

Robert Elbert & Associates SAMPLE DESCRIPTION:
P.0. Box 40188 Thrifty 0il #54, RE-6 ot 5.8', Soil
Sonto Barbara, CA 93148-g180

Compound Analyzed Detection Limit Concentrotion
in ppm in ppm
Benzene d. 861 ¢.033
Toluene g.881 g.883
Ethylbenzene 7 g.861 g.819
Xylenes g.8d1 #.825
1,2-Dichloroethane (EDC) a.8d1 not found
Ethylene Dibromide (EDB) @. 0861 not found
Naphthalene ¢, 081 g.ga2
TOTAL PURGEADLE PETROLEUM HYDROCARBONS #.1 ) 1.2
(GASOLINE)
BTX us a Percent of Fuel 5.1
98.

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

D e

Mary Havlicek, Ph.D.
MSDAS "President
GBES3ITf.wr1 /209
MH/jk/fvg/rh

qecEnicointe ] 1088




AIR, WATER & HAZARDOUS HAS‘LADORATORY CERTIFIeD by CALlFOI‘U\.DEPT of HEALTH SERVICES

Central Centrol Coast Lab Number: Cn-g638
Coast Analytical Seorvices, Inc. Collected: §2/17/88
Analytical 141 Suburban Roed , Suite C-4 Raceived: g2/19/80 a 1548
Sorvices San Luis 0Obispo, Californio 93487 Tested: ' gR/25/88

(805) 5A3-2553 Colloctad by: D. Dunoway

Fuel Fingerprint Analysis-- EPA Mothod 524.2/8240
Robert Elbert & Associates SAMPLE DESCRIPTION:

P.D. Box ag18g Thrifty 0il #54, RE-6 at 16.8° Soil
Santa Barbara, CA 9314¢-0180

Compound Analyzed Detectien Limit Concentrotion

in ppm in ppm
Benzene g.ad1 ¢.325
Toluene @.a81 o p.g@2
Ethylbenzene ¢. a1 f.8a4
Xylenes a.881 g.g95
1,2-Dichloroethane {EDC) ¢. g1 not found
Ethylene Dibromide (EDB) a.pd1 not found
Nophthalene g.o81 ¢.083
TOTAL PURGEAGLE PETROLEUM HYDROCARBONS 2.1 0.6

{WEATHERED GAS}) '

BTX os a Percent of Fuel 5.3
Fercent Surrogate Recovery 181.

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES
o 7
Mary Havlicek, Ph.D.
MSD#3 President

GBEG38T.wr1 /286
MH/t1l/vg/rh




AIR, WATER & HAZARDOUS w;\s"mommom CERTIFIED by CALIFOHI'DEN of HEALTH SERVICES

Central Coaost Lab Number: GDR-#638dup

Cantral
Coast Analytical Services, Inc. Collected: g2/17/88
Analyticol 141 Suburban Road , Suite C-4 Receivad: g2/19/88 @ 1500
Services Son Luis Obispo, Colifarnia 93481 Tosted: g3/81/88
{805} 543-2553 Collectoad by: D. Dunaway
Fuel Fingorprint Anolysis -~ EPA Method 524, 2/8248

Robert Elbert & Associotes . SAMPLE DESCRIPTION:
P.{. Box 4018¢8 . Thrifty 0il #54, RE-6 at 18.9° Soil
Santa Barbara, CA 83148-@1848 Duplicate
Cémpound Analyzed Detection Limit ‘Concentration

in ppm in ppm
Benzene g.ge1 _ g.811
Toluene ¢. a1 g.ge1
Ethylbenzene g.8a1 ¢.pE3
Xylenes @.881 g.ad5
1,2-Dichleorcethane (EDC) g.aee1 not found
Ethylene Dibremide {EDB) ¢g.a81 not found
Naphithalene #g.o81 Cog.oe2
TOTAL PURGEABLE PETROLEUM HYDROCARBONS #.1 8.5

{WEATHERED GASQLINE)
BTX as o Percent of Fuel 3.4
91

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL COAST AMALYTICAL SERVICES

Mary Havlicek, Ph.D.
MSDH3 Prosident

GBE63BF . w1 /208
MH/tL/vg/rh ‘ ' J




ATR, WATER & HAZARDOUS WAST%ABORATORY CERTIFIED by CALIFDRNI‘)EPT of HEALTH SERVICES

Central Contral Coaost Lab Numbear: CB-AGLB
Coast Anolytical Services, Inc. Collected: g2/17/88
Analyticol 141 Suburbon Road , Suite C-& Raceived: g2/18/98 ¢ 1508
Sarvices San Luis Obispo, Colifornia 93441 Tastod: g2/25/88
{(B05) 543-2553 Collectad by:

Fuel Fingerprint Anolysis - EPA Mothed 526, 2/8248

Robert Elbert & Associates SAMPLE DESCRIPTION:
P.0. Box 4§180 Thrifty 0il #5&, RE-7 ot 5.8 3oil

Santa Barbara, CA 9314@-4180

Compound Analyzed Detection Limit Concentration
in ppm in ppm
Benzene @.1 1.3
Toluene g.1 2.9
Ethylbenzene .1 g.6
Xylenes g.1 ' 7.9
1,2-Dichloreethane (EDC) g.1 not found
‘ £thylene Dibromide (EDB) g.1 not found
i Naphthalene g.1 @g.3
TOTAL PURGEABLE PETROLEUM HYDROCARDCNS 18. ' 5¢.
{GASCLINE)
BTX aos o Percent of Fuel 22,
983.

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

Mary Hovlicek, Ph.D.
MSD#3 President
GBESLET . wr1 /206
MH/sw/vg/rh -

 RECEIVED MAR 2 b 1988




AIR, WATER & HAZARDOUS w;xs._mommrw CERTIFLCD by CALIFCRI DEPT of HEALTH SERVICES

Centrol Central Coast Lab Number: CB-P639
Coast Analytical Servicos, Inc. Colloctod: g2/17/88
Analyticaol 141 Suburban Road , Suite C-& Recoived: g2/19/88 @ 1580
Sarvices San Luis Cbispo, Colifornio 93501 Tostad: ‘ g2/25/088

{(805) BA3-25953 Collecknd by: D. [hmnaway

Fuol Fingorprint Analysis — EPA Mothod 526.2/0240

Robert Elbert & Associates SAMPLE DESCRIPTICN:
P.D. Box 48180 Thrifty 0il #54%, RE-7 at 14.68° SOi_l

.Santao Barbara, CA -9314p-p1&4d

Compound Anclyzed Detection Limit Concentrotion
in ppm in ppm
Benzene g.81 g.57
Toluene #.81 g.85
Ethylbenzene _ g. 81 g.o8"
Xylenes g.91 @¢.37
1,2-Dichlorcethane (EDC) I not found
£thylene Dibromide (EDB) .81 not found
Naphthalene @.d1 not found
TOTAL PURGEABLE PETROLEUM HYDROCARBONS 1. ) 116,
(WEATHERED GASOLINE)
BTX as a Percent of Fuel g.9
a97.

Percent 3Surrogate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

e e

MSD#2 Mary Havlicek, Ph.D.
g3-g2-88 President
GBEG639F . wrl/207

MH/tl/vg/rh

Criage

A e




AIR, WATER & HAZARDOUS WASTE.BORATGRY CERTIFIED by

Central Centrol Coast

Cocast Anglytical Services, Inc.
Analytical 141 Suburban Roud , Suite C-4
Services San Luis Chispo, Colifornia 3401
(805) 543-2553

CALIFORNI 'P

lLab Number:
Collectaed:
Roceived:
Tasted:

Collected by:

T

th

of HEALTH SERVICES

GD-p641
g2/16/88
@2/19/88 @ 1564
g2/24f88

D. Dunoway

Fuel Fingerprint Analysis - EPA Method 524, 2 /8240
Robert Elbert & Associates SAMPLE DESCRIPTICN:
P.0. Box 48180 Thrifty 01l #5%, RE-1, Water

Santa Barbara, CA 831489-g188

Compound Analyzed : petection Limit - Concentration
in ppm in ppm
Benzene g.95 1.9
Toluene g.4d5 8.4
Ethylbenzene g.65 - 1.2
Xylanes ) g.45 15.
1,2-Dichlorocethane {EDC) @.@5 not found
Ethylene Dibromide (EDB) 8,45 not found
g.ogs not found

Naphthalene

TOTAL PURGEABLE PETROLEUM HYDROCAREBGNS 5.
(GASOLINE)

BTX as a Percent of Fuel

Percent Surrogote Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

President

MSDA3
GREGAEIF.wri1 /205

MH/gh/vg/rh

-
. -
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Mary Havlicek, Ph.D

RECEIVEDHIAR 2 4 1968




AIR, WATER & HAZARDOUS WASTE.?ORATORY CERTIFIED by CALIFORNIA.T of HEALTH SERVICES

Contral Contral Cooast : Lob HNumbor: GD-Bg642

Coast Anolytical Serviees, Inc. Colliected:: p2/16/88
Analyticol 141 Suburban Rood , Suite C-# Received: . - @2/19/88 @ 15048
Sarvices Son Luis Obispe, California 93481 Tostod: - é g2/20/00
T {GH5) 553-2553 Colloctad by: [}, Dunoway
Fuel Fingerprint Analysis — EPA Method 524, 2/0240

Robert Elbert & Associates
P.0. Box 40180
Santa Barbara, CA S3148-8188

Compound Anclyzea

SAFPLE DESCRIPTION:
Thrifty 0il #54, RE-3J, Water

Benzene

Toluene

Ethylbenzene

Xylenes

1,2-Dichlioroethane (EDC)

Ethylene Dibromide (EDB)

Naphtholene .

TOTAL PURGEABLE PETROLEUM HYD
{ GASOLINE}

BTX as a Percent of Fuel

Percent Surrogate Recovery

MSD#3
cBABL2f . wrl /205

MHfjc/fvg/rh

Detection Limit Concentraticn
in ppm in ppm
g.% 6.6
g.5 5.3
2.5 a4.8
3.5 13.
4.5 not found
g.5 not found
.5 8.7
ROCARBONS 53. 8.
36
95,

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

//7/@/ iznlice

Mary Hovliiéak, Fh.D.
President

SR 1988,

el
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AIR, WATER & HAZARDOUS WASTE‘BORATORY CERTIFIED by CALIFGRNI,‘PT of HEALTH SERVICES

Central Centrol Coast Lab Number: GB-064T
Coast - Analyticol Services, Inc. . Collected: - #2/18/88
Analytical 141 Suburban Road , Suite C-4 Raceivedi%i . @2[19/88 e 1588
Services San Luls Obispo, Colifornia 93481 Tested: ‘= - ©2/24/88
{BBS) 543-2553 Collected by: D. Dunaway

Fuel Fingerprint Anolysis — EPA Method 524.2/8249
Robart Elbert & Associates SAMPLE DESCRIPTION: .
P.0O. Box #gisg Thrifty 0il #5%4%, RE-%, Water .

Santa Barbarg, CA 93148-g180

Compound Analyred Detection Limit Concentrotion
in ppm in ppm
Benzene 1 12.
Toluene 1 a8.
Ethylbenzene 1. 1.
Xylenes 1. . 27.
1,2-Dichlorocethane (EDC). 1 not found
Ethylene Dibromide (EDB) 1 not found
Naphthalene 1 3.
TOTAL PURGEABLE PETROLEUM HYDROCARBONS 59, 158,
(GASOLINE)
AT¥ os a Percent of Fuel ' 31.
187. -

Percent Surrcgate Recovery

———————————————————— MMM ENMREOOO S CEENCEOSSOS®ESSSSSS¥ANIAIORITAEDII=SS=EE

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

W//@y«m

Mary Hovlicek, Ph.D.
President

MSD#3 .

GEBGE43fd.wri/f2485

MH/gh/va/rh

REC:—,NED AR 2 1 1998




AIR, WATER & HAZARDOUS WAS.ABORATORY CERTIFIED by CALIFORT\.DEPT of HEALTH SERVICES

Contral Ceontral Cocast Lab Mumber: GR-BEA3

Coast Analytical Services, Inc. Collected: g2/1n/88

Anolyticol 141 Suburbaon Road , Suite C-& Received: (- H2/19/88 @ 1508

Services San Luis Obispe, California 93481 Testoed: o g3/¢8/88

(B85} B5a3-2553 Collected by: D. Dunaway
Fuel Fingerprint Anolysis — EPA Method 524.2/8240

Robert Elbert & Associates SAMPLE DESCRIPTION:
P.D. Box 4188 e ‘ Thrifty 0il #5%, RE-&, Water
Santa Barbuora, CA  93148-g1808 . ‘

Compound Analyzed Detection Limit Concentratieon
in ppm ‘ in ppm
Benzene @g.5 8.7
Toluene g.5 5.9
Ethylibenzene 4.5 1.1
Xylenes g.5 : 1d.
1,2-Dichloroethane (EDC) g.5 not found
Ethylene Dibromide (EDB) g.5 not found
fNaphthalene g.5 not found
TOTAL PURGEABLE PETRCLEUM HYDRCCARBONS ag. 7.
{ GASOLINE}
BTX as g Percent of Fuel 35
127.

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

. Mory Havlicek, Ph.
MSD#3S President
GBABL3If . wrl1/218
MH/sw/vg/rh : ' . ' . c.




AIR,

WATER & HAZARDOUS WASTF_.BORATORY CERTIFIED by CALIFORNIA.’T of HEALTH SERVICES

Contral Contral Coast Lab Number: co-g6hh
Coast Analytical Services, Inc. Collected: . - @2/18/88
Anolyticaol 141 Suburban Road , Suite C-4 Received: | §2/19/88 @ 1540
Services Son Luis Obispo, California 93401 Tested: g2/257/88
T {845) $43-2553 Collactod by: D. Dunaway
Fuel Fingerprint Analysis — EPA Mothod 524.2/8248

- Robert Elbert & Associotss SAMPLE DESCRIPTION:
P.0. Box A4d18d Thrifty 011 #5%&, RE-5, Woter

Santa Barbara, CA 9314#—6189

Compound Analyzod Detection Limit Concentration
in ppm in ppm
Benzene .1 1.3
Teluene 3.1 1.1
Ethylbenzene g.1 g.1
Xylenes : .1 2.6
1,2-Dichloroethone (EDC) g.1 not found
Ethylene Dibromide (EDB) g.1 not found
Naphtholene a.1 g1
TOTAL PURGEABLEV PETRCLEUM 'HYDROCARBONS 5. 4.
{GASCLINE)
BTX os a Pcrcent of Fuel 36
95.

Percent Surrogate Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

ey T len
" Mary Havlicek, Ph.D.
President
MSD#3
cageant .wrl /285
MH/tL/vg/rh




ATIR, WATER & HAZARDOUS WAST.ABORATDRY CERTIFIED by CALIFORNI.F‘T of HEALTH SERVICES

Centraol Central Coast Laob Number: GB-645
Coast Analyticol Sarvices, Inc. Collected: © §2/18/88
Analytical 141 Suburban Read , Suite C-4& " Received: g2719/88 ¢ 1509
Services San Luls Obispo, Californie 93481 Tested: | L op2l248/88
(805) 543-2553 Collected hy: D. Dunoway

Fuel Fingerprint Analysis ~ EPA Method 524 ,2/8248

Robert Elbert & Associates: . SAMPLE DESCRIPTION: .
P.0. Box 4p180 : Thrifty 0il #5&, RE-6, Water
Santa Barbara, CA 83140g-§188 o

Campound Analyzed Detection Limit Concerntration

in ppm in ppm
Benzene g.95 2.6
Toluene p.g5 - B85
Ethylbenzene g.8% g.85
Xylenes g.85 g.25
1,2-Dichloroethane (EDC) g.¢5 not found
Ethylene Dibromide (EDB) g.g85 not found
Nophthalene a.85 not found
TOTAL PURGEABLE PETROLEUM HYDROCARBONS 5. 3.

{ GASQOLINE)

BTX as a Percent of Fuel

Percent Surrogate Recovery 191,
Respectfulily submittedl
CENTRAL _COAST ANALYTICAL SERVICES
Mary Hovlicek, Ph.D.
Preﬁidant
MSD#3 '
CBE6L5T . wrl f206 : .
MHfje/va/rh : .

RECEIVED AR 2 | 1988




Y AZR,. WATER & HAZARDCUS WASTE.BORATORY CERTIFIED by CALIFDHNIA.PT of HEALTH SERVICES

Contral Contral Coast . Lab Numbaer: &B-gohSdup
Coast Anulyticol Services, Inc. Collected: . £2/18/88
Analytical 141 Suburban Road , Suite C-4 Raceived: - . #2/13/88 0 1588
Services San Luis Obispo, California 93401 Taested: p2/24 88

(BA5) 543~2553 Collactud by: D. Dunawoy

Fuel Fipngerprint Anolysis - EPA Method 524.2/0240

Robert Elbert & -Associates SAMPLE DESCRIPTICN:
P.0. Box 4@18¢ Thrifty 0il #54, RE-6, Water

Santa Barbara, CA 93148-0184 B S

Compound Anaolyzed Detection Limit Concentrotion
in ppm in ppm
Benzene @.81 3.4
Toluene &. 81 : : g.04
Ethylbenzecne 2.81 g.88
Xylenes g.g1 g.14
1,2-Dichloroethane {EDC) g.e1 . not found
Ethylene Dibromide (EDB) @.81 not found
Naphthalene a. a1 ¢.g2
TOTAL PURGEABLE PETROLEUM HYDROCARBONS 1. 6.
(GASOLINE) :
BTX as a Percent of Fuel 53
Sk,

Percent Surrogcte Recovery

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERYICES

N e el
ary Huv:fizi, Ph.D.

President
MSD#3
CBE6LEFd. wrl [ 206
MH/je/vg/rh




ALIR, WATER & HAZARDOUS WASTE LADORATORY CERTIFIED by CALLFORNIA DEPT

of HEALTH SERVICLoS

Central Centrol Coast Lab Number: GB-gG4E

Coast Analytical Services, Inc. Collectod:  g2/18/88
Analytical 141 Suburbon Rpoad , Suite C-& Raceived: g2/19/88 0 15084
Sarvices San Luis Obispo, California 93401 Testod: g2/2u/88

(885} 543-2553 Collected by: D. Dunaway
Fuol Fingoerprint Analysis - EPA Method 524.2/0240

Hobert Elbert & Associotes
P.0. Box Lp18¢

SAMPLE DESCRIFTION:
Thrifty 0il #54, RE-7, Water

Santa Barbara, CA 93148-8188

Compound Analyzed betection Limit Concentrotion
' in ppm in ppm
Benzene g.5 17.
Toluene #.5 4.4
Ethylbenzene B.5 g.6
Xylenes : g.5 B.4
1,2-Dichloroethane (EDGC) g.5 not found
Ethylene Dibromide (EDB) g.5 not found
Naphthalene g.5 not found
TOTAL PURGEABLE PETROLEUM HYDRQCARBONS 54. <50.

{ GASOLINE)

BTX as a Percent of Fuel

Percent Surrogate Recovery

Respectfully submitted,

117.

ffﬁ;g%égPOAST ANALYTICAL SERVICES

Mary Havlicek, Ph.D,
Prasident

MSDAS

CBOGLEF . wrl /285

MB/jc/va/rh

RECEWVED

a0 1 1988
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Central Cantral Coast Lab Number: B-g22286-2
Coast Analyticaol Services, Inc. Callocted:’

Analytical 141 Suburban Road , Sulte C-4 Rocolved:

Sorvicas San Luls Obispo, California 93401 Tested: p2/22/88

(0g5) 543-2553 Collectad by:

Fuel Fingerprint Anolysis - EPA Mothod 524.2/8240

SAMPLE DESCRIPTION:
INSTRUMENT BLANK

CCAS

Compound Analyzed o ‘ Detoction Limit Concoentration’
in ppm in ppm
Banzens @.aa81 not found
Toluene g.aai naot found
Ethylbanzens g.p81 not found
Xylenes g.9881 not found
1,2-Dichloroethone (EDC) g.gas1 not found
fthylena Dibremide (EDH) g.ogai not found
«@.085

TOTAL PURGEABLE PETROLEUM HYDROCARBONS #.@5
{GASOLINE) '

BTX os a Percent of Fusl

Percent Surrogote Recovary 186.

Rospectfully submitted,

CENTRAL COAST ANALYTICAL SERVICES
k///jﬁg/- 2 a

Mary Haviicek, FPh.D.

MsDHE3 President

BO222BF2.wr1 /283 .
MH/gh/vg/frh .

Loan

RECEZIVED 147 2 | 1988
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Lab Numbar:  S-§2228-5

Contral Central Coast

Coast Anolyticol Services, Inc. . Collacted:

Analyticaol 141 Suburban Rood , Suito C-4% Racolvod:

Services San Luis Obispo, Califernia 8341 Tested: g2/22/88
(8d5) 543~2553 Collectad by:

Fuel Fingerprint Anulysis - EPA Mothod 524.2/8240

SAMPLE DESCRIPTION:
STD.1/2X (#822288-4) BTE & EDC @ #.928 ppm

¥ylenes @ f.#68 ppm

CCAS

it
NN
i
it
[
i
L

Detaction Limit Concentration Percent
w/splke in ppm Racovery

Compound Analyzed

Benzena g.e21 g.e817 B5.
Toluanea g,ed1 g.p816 Ba.
Ethylbenzene g.gae g.015% 75.
Xylenes h ' d.aen B, 845 75.
1,2-Dichioroethane (EDC) g.ea1 g.413 G5.
Ethylens Dibromide (EDB) g4.981 not splked

TOTAL PURGEABLE PETROLEUM HYDROCARBDONS g.1 not applicable

{GASOLINE)

BTX as o Percent of Fuoel

Percent Surrogate Recovery 111.
Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

WW

Mory Havlicek, Ph.D.

MSD&3 President

SE222815.wr1 /203

mHftlfvg/rh




ALK, WAL & UAZARUUS WASTE LAUORATORY CERTIFIED by CALIFORNIA DEPT of HEALIu olilviuvis

v
3 B .
. .

Centraol Coast

Central Analyticol Services, Inc. Lab Number : B-02258

Coost 141 Suburban Road, Suite C-& .Collectod :

Analytical {San Luis Obispo, California 83481 Received ! 1

Services (8p5) 543-2553 Tested @ 82/25/88
Collected by:

CCAS EPA METHOD B24.2

Sample Doscription:
INSTRUMENT BLANK @ 18:26 a.m.

Compound Analyzed o Petection Limit . .Concentration

- (ug/1) ‘ (ug/1) .

|

Benzene g.1 not found °

Bromodichloromethane g.1 not found '
Bromeform 9.2 not found
Carbon Tetrochlobdride: g.1 not found
Chlorobenzene g.1 not found
2-Chloroethyl Vinyl Ether 1. not found
Chloroform g.5 not found
-Dibromochloromethaone g.1 not found
1,2-Dichlorcbenzene g.1 not found
1,3-Dichlorobenzene .1 not found
1,4-Dichlorobenzene @.1 not found
1,1-Dichlorcethane g.1 not found
1,2-Dichloroethane {EDC) g.1 not found
1,1-Dichloroethene g.1 not found
c~1,2-Dichlcreoethene 8.1 not found
t-1,2-Dichloreoethene g.1 not found
1,2-0Dichloropropane g.1 not found
c-1,3-Dichloropropene g.1 not found
t-1,3-Dichloroprcpene g.1 not found
Ethylbenzeneg 8.1 not found
Ethyl Chloride 3.1 not found
Methyl Bromide g.1 not found
" Methyl Chloride g.1 not found
Methylene Chloride 1. not found
1,1,2,2-Tetrachlercethane g.5 not found
Tetrachloroethylene (PCE) g.1 not found
Toluens 4.1 not found
1,1,1-Trichloroethane {TCA) g.1 not found
1,1,2-Tricnlorcethane .1 not found
Trichlorcethene (TCE) g.1 not found

Trichlorotrifluoroethane (f113) g.1 not found -
Trichlorofluorcmethane(F-11} g.5 not found i

vinyl Chlaride ' ¢, net found
¢.2 not found

Xylenes

| Percent Recoveries of sample-Specific Quality Assurance Splkes are: 183497778,

| ¢ MSD#2 Respectfully submitted,

| p3-d2-88 CENTRAL COAST ANALYTICAL.SERVICES
BE2258v.wr1 /255 a%apfzfﬁz 7,§5§é3
M fghfvg/rh , Mary D. Hovlicek, Ph.D., President

RECEIVED MAR 2 | 1968
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CCAS

Sulte C-&

(805} 543-2553
Fuel Fingerprint Anolysi

Centrql - Central Coast ' © Lab Numbeps 5~g2243-2
Coast Ana ical Saervices, Inc. Collucto‘

Anolytical 141 Suburbun Reoad ,
Services San Luis Obispo, California 93461

teceived: :
Taested: g2/24/88

Collected by:
s — EPA Mathod 524.2/8248

SAMPLE DESCRIFTION:
STD.1/2% {#622488*5) BTE & EDC @ §.0820 ppm
Xylenes @ §.¢6d ppm

Compound Analyzed Detection Limit  Concentration Farcent
in ppm in ppm Recovery
Benzene g.ae1 g.618 9.
Toluene g.281 g.g14 74
Ethylbenzene g.201 ¢.g15 75.
Xylenes g.981 §.062 183,
1,2-Dichloroethane {EDC) ¢.881 g.617 as.
g.981 not spiked —

Ethylene Dibromide {EDB)

TOTAL PURGEABLE PETROLEUM HYDROCARBONS

{ GASOLINE) g.1
BTX as o Percent of Fuel
Percent Surrogate Recovery 196.

MSD#3
SE2268F2.wr1/285

MH/fjcfvg/rh

Respectfully submitted,
CENTRAL CDAST ANALYTICAL SERVICES

I

Mary Havlicek, Ph.D.

President

RECEIVED MAR 2 | 1988




AIR, WATER & HAZARDOUS WAS.LABORATORY CERTIFIED by CALIFOR. DEPT of HEALTH SERVICES

Cantral Central Coost Lab Number: S-pg3p88-2
Codast Analytical Services, Inc. Collected:
Analytical 141 Suburban Rocd , 3Suite C-4 Received:
Services san Luls Obispo, California 93481 Tested: g3/a8/88
(885) 543-2553 Collactod by:

Fuel Fingerprint Analysis - EPA Method 524, 2782490

CCAS SAMPLE DESCRIPTION:
STD.1/2X (#93p888-9) BTE & EDC @ F.828 ppm

¥ylenes o #.068 ppm

Compound Analyzed Detectlion Limit Concentration Percant
in ppm wispike in ppm Recovery
Benzane @.pe1 . g.g22 118,
Toluene @.9a1 g.819 895.
Ethylbenzene . g.ga1 a.918 =1
Xylenes g.a91 9.853 88.
1,2-Dichlorcethane (EDC) g.081 @.923 1088.
Ethylene Dibromide (EDB) g.081 not spiked
TOTAL PURGEABLE PETROLEUM HYDROCAREONS .1 not gpplicoble
{GASOLINE) ’ .
BTX as a Percent of Fuel not applicoble
Percent Surrogate Recovery 114.
Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES
Mary Hcvlicek Ph.O.
MSD#3 President
SA3p88F2. wrl /2689 ,
MH/sw/vg/rh

WED HAR 2 1 1988
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#IR, WATER & HAZARDOUS WA. LABORATORY CERTIFIED by CALIFO@A DEPT of HEALTH SERVICES

Central Contral Coast ’ Lab Mumber: B-#3008
Coast Analytical Services, Inc. Collected:
Analytical 141 Suburban Reoad , Sulte C-& Received:
Services San Luls Obispo, Colifornia 93481 Tostod: g3/8n/88
(Bp5) S543-2553 Collectoed by:

Fuel Fingerprint Analysis - EPA Method 524.2/8249

CCAS : SAMPLE DESCRIPTION:
INSTRUMENT BLARK

Compound Analyzed Detection Limit Concentration
in ppm Iin ppm
Henzene p.ega1 not found
Tolueng g.g81 not found
Ethylbenzene g.e01 ' not found
Xylenes g.831 : not found
1,2-Dichloroethane (EDC) g.o0as not feound
Ethylene Dibromide (EDB) p.oggn not found
TOTAL PURGEABLE PETROLEUM HYDROCARBONS @.#5 <8.95

(GASOLINE)

BTX as a Percent of Fuel not applicable

Percent Surrogate Recovery 138.°
Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES
Mary Havlicek, Ph.D.

MSD#3 President

BE3g88f.wr1 /289

MH/gh/vg/rh




ATR, WATER & HAZARDOUS WA‘ LABORATORY CERTIFIED by CALIFOf‘ DEPT of HEALTH SERVICES

(895) 53-2553

Contral Contraul Coast ,
Coast Analyticol Services, Inc.
Analytical 141 Suburban Road , Suite C-4
Sorvicos San Luis Obispo, Californla 93401

Lab Number: 5-g34848-5

Collected:
Received:

Togstod: ' g3/an/00

Callectad by:

Fuel Fingerprint Analysis - EPA Method 524.2/8240

CCAS

Compound Analyzed

SAMPLE DESCRIPTION:
DIESEL #2 STh. (#03pBgg-12)

Detectieon Limit

in ppm
Benzene g.ae01
Toluene g.aa
Ethylbenzene a3.d81
Xylenes g.aa
1,2-Dichloroethane (EDC) g.99891
Ethylene Dibromide (EDB) g.g9a31

in

Concentretion

ppm

nct
not
not

not
not

found
found
found
p.e92
found
found

TOTAL PURGEABLE PETROLEUM HYDROCARBONS .05

(DIESEL #2)

HTX ags a Percent of fuel

Percent Surrogate Recovery

MSD#3
sg3geary.wri 218
MH/sw/vg/rh

194,

Respectfully submitted,
CENTRAL COAST ANALYTICAL SERVICES

Hertic t

Mary HavIicek, Ph.D.

President
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Ceniral Air, Waler, & Haze%us Wasle

Coast Sampling, Analysis, & Consultalion

Analytical Slale Cerlilied Hazardeus Waste,

Services Chemisiry, & Bacleriology Laboralory

141 Suburban Road, Suite C-4 6483~D Calle Real
San Luis Obispo, Ca §3401 Goleta, CA 93117
(805) 543-2553  Fax (805) 543-2685 (805) 964-7838

'a snugly-fitting plastic cap.

CHARACTERIZATION OF FUEL SPILLS

STEPHEN €. HAVLICEK, Ph.D.,
VICE PRESIDENT
CENTRAL COAST ANALYTICAL SERVICES, INC.

Fuels are highly complex mixtures of hydrocarbons which often cantaoln
more than a hundred identifiaoble components. Gasclines are characterilzed
by their lower boiling renge and by thelr "gliphotic’ and aromatic
hydrocarbon distributions. These, together with the presence or absence
of lead and ethylene . dibromide serve to distinguish between leaded ond
unleaded gasoline. CENTRAL COAST ANALYTICAL SERVICES, INC., has modern
instrumentation which <can even distinguish between different brands of
leaded or unleaded gasoline FROVIDING the somples have not been
extensively weathered. The term “weathered” pertains to exposure to

ground, water, or the atmosphere.

Spilled gasoline will wundergo changes in its component distributien .
pattern of "fuel fingerprint" as it moves through the soil. Volatiles may \
be preferentiolly lost near the surfoce. Aromatics and lower moleculaor
welght hydrocarbons will travel further through the soil than higher
molecular weight, less soluble components. So01l microorganisms degrade
aliphotics, oromatics ond alicgyclics at different rates, thereby further
altering the fingerprints, if the gosoline should come in contact with
groundwater, additional froctionation bosed on solubility differences will

~take place.

Diesel fuel, kerasene, aviation fuel ond related materials also
exhibit chaorcecteristic fuel fingerprints, These undergo similar changes
in their distribution of components as the fuels mlgrate through the soill

following a spill.

CENTRAL COAST ANALYTICAL SERVICES, INC., provides septum sealed vials
free of charge to clients jntersted in collecting thelr own samples for Nf
fuel fingerprint analysis. Soils may be sampled by immediotely
transferring obout 1/46  vial of soil to the wvial as it is collected,
sealing the cop and refrigerating in the field. Arother technigue which
works well 4s the collection of soil cores in metollic Shelby tubes or

brass rings oand covering the ends with Teflon sheeting prior to emplacing
The whole care is frozen or refrigerated in

the field. Once in the loboratory, subsamples may be removed and analyzed

by a variation of the purge-and~trap gas chromotogrophic technique. |




water samples are  collected by cempletoly filltog tha vials whaen

contoin an aclid preservotive, senling, checklng for bubbles and refilling

,ond  resealing 1f bubbles ore presant, then placing the filleg vinls into
guard bottles which contain activated charecaal, The guaee boctlos

plastic
whilch contain theo filled vials area then rofrigeroted (ND! FROZEN) 4n the
field. Analysis is performed using EPA Method 624 /8248 and compared to a

staondard contoining an approprinte fusl.

Whon free product 1is avolleble, scme of that should be sampled and
submitted 1in a septum-sealsd wlul which is then placed in o guord battle,
- The Jloborataory should be instructed to wuse the free product for the
staondard used to quantitate the fuel in tha samples.

During the intiagl stages of cn investlgation. it is racommended thot
samples be taksn ‘at severcl depgths to groundwater. If it 1s uncleor
whether or not groundwoter has been contomingted, we recommand drilling be
if strong petroleumn odors are encounterad. In the later stages af
drilling moy be continued in such cases PROVIDING that
thon conteminotion will not follow the

stopped
an investigetion,

precautions —are taken toc  ensure
path of the drill us it possed through the contaminated zone.

oversampling followed by selected somple. anolyslis 15 recommanded,
This strutegy gllows the laboratory te zerc in on meoningful samples while
_avoiding costly resompling. CENTRAL COAST ANALYTICAL SERVICES, INC.
employes both . flame ionizoticn (FID) gos chromotography and salectad ion
GC/MS  to obtaln fuel fingerprints. We prafar the lotter sinenr it gives
information obout the distribution of oliphotic and cromatic hydrocarbons
which 1s not avollable by FID., Both techniques ore sufficiently sensitive

to detect spilled fuels at sub port per million lavels.
COMMENTS REGARDING EPA METHODS 8d15, AR2D, Byl & 8270

nas included this method ia SW-846 to provide guidance

EFA apparently
hazordous materials which do not

for the datermiontion of potentially
respond wall to olectron-caputre detection (ECD}. photolenization

detection ({PID) or haologen~selective detection {HALL}. Since the flome
ionization detector (FID) employed by EPA 8B15 is both sengitive oand
nan-selective, most orgonic compounds listed will produce o Strofg
signal. Therafore, oaoocrylaomide, carban disulfide, diethyl ether, mathyl
ethyl ketone (MEK), methyl isobutyl Ketone (MIAK), ond peraldehyde. which
are the compounds listed in EPA 8815 con readily be detected using this
method. Furthermore, the FID 4s sufficiently nonsaelectlive to psrmlt

extunsion of the method to a host of other moteriols.

In may commerciol laborotories, fuals are determined Dby pottern
using gas chromatography with flame lonizotion detection
of EPA Method £815. Suomples containing
the gos chromtograph by direct

comparison
(GC/FIDY wusing an adaptation
volotile anelytes may be introduced to
{njection, headspoce (EPA tothod 5828) or purge-ond~trap {(EPA Mothod

5g839). when used in this way, EPA #Msthod B#15 con be usod to churocterize
gasoline, diesel #2, Jjet fuel, aviation gos, Stoddard solvent ond other
volatile hydrocorbon distillotes. Tho results may be exprassad in terms
of "ppm ygosoline™, Wppm total petroleum hydrocarbon (TPH)" or some other




analysis is described as ¢ “TPH", a "fuel
characterization analysis™, or a "fuel fingerprint™. A  column
substitution 1s wusually made oas even the volatile fuals contain some
companents requiring temperatures beyond the maxima permitted for the

columns specified in EPA Method 8815,

appropriate description. The

When semivolaotile fuels or analytes are to be determined, the FID and
EPA Method 8815 may still be employed. 1In such coses, the somple may be
jatroduced by direct 1injection, prepared for onalysis by liquld-liquid
extraction (EPA Method 3514}, sonication (EPA Method 3550 ) or Soxhlet
extraoction (EPA Metheod I548). Following extract concentration, on aliquot
of the concentrate is subjected to guas chromatographic'sepraticn followed
by flame ionization detection. This variation of EPA Method 8815 is often
used for the analysis of diesel #4, crude oil, bunker fuel and fuel oil

#B, It is sometimes used for the analysis of diesel #2 and even gasoline,
aithough much of the gasecline components ore lost during the concentration
step. This type of analysis is often described as a TPH (Totol Fetroleum

When doing this type of analysis, CCAS refers to
the results as Tetol, Semivolatile Petroleum Hydrocarbons ond lists the
fuel used cs a stondard for quantifying the material. CCAS uses stondards
which are provided by the c¢lieat or which resemble the somples’

chromatographic pattern.

Hydrocuarbon) analysis.

While CCAS 1s capable of performing all of the aforementioned

variations of EPA 8815, our recommended approoches ta the analysis of

nonhalogenaoted wveolctile orgeonics, volatile fuels ond in same cases, evel
semivolotile  fuels are based upoa GC/MS as outlined in LPA Methods 8240
and B274. If techniques such as cryogenic focussing, selected lon

monitoring, coplllary <olumn chromotograophy and direct column-to-mass

interfaocing cre incorporated into the basic 8248/8270

spectromaeter source
Since

protocels, the Fequired 1 ppb sensitivities can be reached easily.
the mass spectrometer is the mast selective detector agvollable,
interferences and misassignments «re reduced dramatically. Of the six
compounds 1isted 1in EPA Method 8815, CCAS has applied GC/MS successfully
to all of them. Datection limits of ®.1 ppb have been obtoined without
using selective don monitering. These results are on file with the
California Department of Heclth Services (Huza;aous Waste Certificatlon

and Drinking Woter Certification Brcnqhas).




At the time at which EPA methods were being develeped, economical,
automated GC/MS 1lnstrumentation was not widsly available. For this
reason, OC/MS wos considered 1tO be too costly to serve as Q practical
alternative to EPA Mathad B@15 and such selective detector methods and EFA
8018 and B8028. Recently instrument costs have fallen to the point that o
GC/MS system con be purchased for little more than double that of «
comparable gaos chromatograph. Moreover, posltive results obtained using
salective detection gas chromatogrophy core subject to confirmation using
another column ({rerunning the test ggein) or by using GC/MS. (See letter
written by Dr. Fred Seto of the colifornia bepartment of Heclth Services
dated June &, 1987, which is attached.) Practical 1mprovements in
automation have further 1improved the cost-affectiveness of GC/MS so thot
some jobs <can now be’ done mare economically by GC/MS than by GC,

particularly when confirmation 1§ necessary. ’

For example, the analysis of soils adjacent to a leaking gasoline tank
should include a fuel fingerprint to determine the fuel type and the total
petroleum nydrecarbons (TPH) and EPA Method E@28 to quantilfy the benzene,
toluena, and xylene {(BTX} levels, Furthermare, 1f 1leacded fuel 1is
suspected, ethylene dibromice (EDB) should be determined cs this compound
1s often added to gasoline to promots the removal of lead from the engine
following combustion. EDB  is a priority pollutdnt which 1s anolyzed by
EPA Method 8888.17. CCAS hos slected those ions which ore charocteristic
_of the aforementicned componeats from omoag ions gvailable tn the full
scan EPA Methods B24/8249. In this woy we are able to determine
simultaneously the most commonly reguested information concerning volatile
hydrocarbaons in the envirooment. Furthermorse, the cost for this analysis
at  $120 in water and $14¢ in soll is substaatially below the sum of the
threc separate anolyses which would otherwise be required, namely, EPA
agis @ $75/194, EPA 8829 @ $S@/12¢ and EFA BH88.1 @ $75/184d. Moreover,
confirmation testing 1s not reguired when using GC/MS since it is the
method recommended by EPA  for confirmation. Thus GC/MS provides better

information at o lower overall price.

The GC/MS fuel -fingerprint method has been shown tg provide even mors
detailed informotion 1in cases 1in  which depth and/or area profiles are
invaolved. Typically one sees Q distribution of fuel components with depth
. which reverses I1nself once groundwater 1s reached. EDB, for example, may
only at the groundwater interface due to 1ts preferentiol
Heavier, biorefractery compopnents are retulned by
while more mobile compeonents are found ot

to validote all sample results
yet

he found
solubility in water.
the soll nearer the surface

depth. Informotien of this type serves
obtained 1in the course of o major investigotion using GC/MS methods,

is is very difficult to obtoin all of these dota using only EFPA Method
8815,



If a gasoline spill is suspected, we rocommend analysis for total lead

as well as the fuel fingerprint. High levels of lead compared ta a
background samplos, avon 1n tho. obsopcn aof o Fuel fingorprint, may
indicate that gasoline was spilled in the area but has become daograded by
soll microorganisms. This phenomencn 1is sometimos noted in nearsurface

samples.
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¥
HCY CEORGE DEUKMENAN, Gowernar

DEPARTMENT OF HEALTH SERVICES v

2151 BERKELEY WAY .
BERKELEY, CA 94704

(415) 540-3003

June 8, 1987

VDr. Stephen Havlicek Ph.D.
Central Coast Analytical Services

141 Suburban Rcoad C-4
San Luis Obispo, CA 93401

Dear Dr. Havlicek:

This is to inform you that all laboratories certified by .the
Department under Health and Safety Code Section 25198 to perform
hazardous waste testing are reguired to use second column or GC/MS
confirmation for all pecsitive results in gas chromatographic
crganic analysls. The only exception 1s the analysis of

Palychlorinated Biphenyls (PCBs).

Except PCBs, all positive results of organic analysis by gas
chromatography without confirmation are not acceptable. The |
department may suspend or revoke a certificate for hazardous waste ‘
testing if a laboratrory failed to comply with this confirmation

requirement.

Sincerely,

sl Co L5

Robert D. Stéphens, Ph.D., Chief
Hazardous Materials Laboratory .
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CORRECTION OF WATER TABLE MEASUREMENTS
¥OR PRESENCE OF IFREE PRCGDUCT

When free product (gasoline or oil)} accumulates in a
groundwater well, the measured water level needs to be
corrected in order to determine the true water table
elevation. The difference'in-speCific gravity between water
and the free product causes the water level in the well to
be depressed, and the top of the free product to be elevated

relative to the true water table elevation.

In addition to determining the depth to water and depth to
free product, the specific gravity (SG) of the free product
must be measured. Gasoline we have measured usually has a
SG of 0.755. The formula for correcting the depth to water

is:
CDTW = DTW - (DFP - DTW) (SG)

or:

CDTW = DIW - (T) (8G)

Where:

CDTW = Corrected Depth to Water

DFP = Measured Depth to Free Product
DTHW = Measured Depth to Water

T = Product Thickness (DFP - DIW)
SG = Specific Gravity




The corrected water table elevation is obtained by
subtracting the corrected depth to water from the measuring

polint elevation.

The hydrocarbon thickness measured in the well does not
represent the actual thickness that is present in the

formation. In most cases, the thickness of the free product

layer in the formation is much smaller than that which
accumulates in the well (Blake and Hall, 1284}.

This difference is thought to be due to the effect of the
interaction of the well with the capillary fringe of the
water in the formation. Research has indicated that the
free product in the formation is supported by the capillary
fringe above the water table due to the immiscibility of oil
and water. Installation of a monitoring well, however,
destroys the capillary fringe of the water table and

essentially creates a macropore in the formation (see.

figure).

Because the capillary fringe of the water table no longer

exists, it doesn't support the free product and the oil or

gasoline begins to migrate into the well. As free product

depresses the water level in the well, it continues to flow

into the well until equilibrium is established., Thus, a

greater thickness of free product is measured in the well
than actually exists in the -formation. The finer grained
the sediments, the greater the discrepancy between product
thickness in the well and in the formation due to.a thicker

capillary fringe in finer sediments (Blake and Hall, 1984).
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