KAPREALIAN ENGINEERING, INC.

Consulting Engineers
P.O BOX 913
BENICIA. CA 94510

(707) 746-6915 (707) 746-6916
FAX: (707) 746-5581

KEI-J89-0801.R4
December 18, 1989

Unocal Corporation
2175 N. California Blvd., Suite #650
Walnut Creek, CA 94596

Attention: Mr. Ron Bock

RE: Preliminary Ground Water Investigation at
Unocal Service Station #6034
4700 First Street
Livermore, California

Dear Mr. Bock:

This report presents the results of KEI's soil and ground water
investigation for the referenced site in accordance with proposal
KEI-P8%-0801.P1 dated August 15, 1989. The purpose of the
investigation was to determine the ground water flow direction,
and to begin to determine the degree and extent of the contamina-
tion at the site. The work performed consisted of the following:

Coordination with regqulatory agencies.

Drilling, installation and development of four monitor-
ing wells.

Scil sampling.

Ground water monitoring, purging and sampling.
Laboratory analyses.

Data analysis, interpretation and report preparation.

SITE DESCRIPTION AND BACKGROUND

The subject site is presently used as a gasoline station. The
site is situated adjacent to and northeast of the Arroyo Seco
(drainage stream). A Site Location Map and detailed Site Plan

are attached to this report.

KEI's work at the site began on August 2, 1989 when KEI was asked
to collect scil samples from beneath two 12,000 gallon fuel
storage tanks and one waste o0il tank during their replacement.
The soil samples from beneath the fuel tanks were collected at
depths of 15 to 16 feet. The soil sample from beneath the waste
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oil tank was taken at a depth of 8.5 feet. Pipe trench samples
were collected at depths ranging from 2.5 to 3.5 feet. Ground
water was encountered in the fuel tank pit at a depth of 17.5
feet during subsequent excavation of contaminated soil from the
location where sample A3 was collected. One ground water sample
was collected from the excavated pit. The results of the soil
analyses for total petroleum hydrocarbon (TPH) as gasoline ranged
from non-detectable to 9.6 ppm in all samples, except A3, which
showed 390 ppmn. The sample from beneath the waste o0il tank
showed non-detectable levels of all constituents analyzed, except
for TPH as diesel at 1.4 ppm. The water sample showed 47,000 ppb
TPH as gasoline, and 260 ppb of benzene. Documentation of soil
and water sample collection and analytical results are provided
in KEI's report (KEI-J89-0801.R2) dated August 15, 1989.

FIET.D ACTIVITIES

On October 25 and 26, 1989, four 2-inch diameter monitoring wells
(designated as MW1l, MW2, MW3 and MW4 on the attached Site Plan)
were installed at the site. The wells were drilled, constructed
and completed in accordance with the guidelines of the Regional
Water Quality Control Board (RWQCB) and County well standards.

The subsurface materials penetrated and details of the construc-
tion of the wells are described in the attached Boring Logs.

The monitoring wells were drilled and completed to total depths
ranging from 26 to 28.5 feet. Ground water was encountered at
depths ranging from 14.5 to 17.5 feet beneath the surface during
drilling. Soil samples were collected beginning at approximately
5 feet below grade until ground water was encountered. The
undisturbed soil samples were taken by driving a California-
modified split-spoon sampler ahead of the drilling augers. The
2-inch diameter brass liners holding the samples were sealed with
aluminum foil, plastic caps and tape, and stored in a cooled ice
chest for delivery to a certified laboratory. Each well casing
was installed with a watertight cap and padleck. A round, water-
tight, flush-mounted well cover was cemented in place over each
well casing,

The wells were developed on November 3 and 9, 1989, Prior to
development, the wells were checked for depth to water table
using an electronic sounder, presence of free product (using
paste tape) and sheen. No free product or sheen was noted in any
of the wells. After recording the monitoring data, the wells
were purged with a surface pump until the evacuated water was
clear and free of suspended sediment. Monitoring and well
development data are summarized in Table 1.
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The wells were sampled on November 18, 1989. Prior to sampling,
monitoring data were collected and water samples were then
collected using a clean Teflon bailer. The samples were decanted
into clean glass VOA vials, sealed with Teflon lined screw caps,
and labeled and stored on ice until delivery to a certified
laboratory.

ANAIVTICAL RESULTS

Water and selected soil samples were analyzed at Sequoia Analyti-
cal Laboratory in Redwood City, California. All samples analyzed
were accompanied by properly executed Chain of Custody documenta-
tion. The samples were analyzed for TPH as gasoline by EPA
method S$030 in conjunction with modified 8015 and BTX&E by EPA
method 8020. In addition, soil and water samples from the boring
for MWl were analyzed for TPH as diesel using EPA method 3550 or
3510 in conjunction with modified 8015, halogenated wvolatile
organics using EPA method 8010, and total o0il and grease (TOG)
using EPA method 418.1 with clean up. Soil sample MW3(18.5) was
analyzed with a sieve analysis to determine formation particle
size distribution.

The soil sample analyses show non-detectable levels of TPH as
gasoline and BTX&E in all analyzed samples except in MW2at 5, 15
and 17 feet, MW3 at 5 feet, and MW4 at 5 and 15 feet, which had
TPH as gasoline levels of 23, 3.0, 790; 1.1, 1.9 and 56 ppm,
respectively. TPH as diesel and EPA method 8010 results were
non-detectable, and TOG was <50 ppm in all samples. Water sample
analyses show TPH as gasoline in MW2 and MW4 at concentrations of
53,000 and 990 ppb, respectively, and benzene in MW2, MW3 and MW4
at concentrations of 540, 0.35 and 9.8 ppb, respectively. In
MW1l, TPH as diesel was detected at 400 ppb, TOG at 3.1 ppm, and
EPA method 8010 constituents were non-detectable except for
trichloroethene, which was detected at a concentration of 0.55

ppb.

Analytical results of the soil sample analyses are summarized in
Table 2, and water analyses in Table 3. Copies of the laboratory
analyses and Chain of Custody documentation are attached to this
report.

HYDROLOGY AND GEOLOGY

The water table stabilized in the menitoring wells at depths
ranging from 15.55 to 16.85 feet below the surface. Ground water
flow direction appeared to be to the northwest with a gradient of
0.0055 on November 18, 1989, (based on water level data collected
from the four monitoring wells prior to pumping).
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The subject site is underlain by Quaternary alluvium materials to
the maximum depth explored (28.5 feet). These alluvium materials
generally consist of a gravelly unit at the surface varying from
about 5 to 7 feet thick. This upper gravel unit is underlain by
a clay unit to depths below grade of about 11 to 12.5 feet. A
second gravelly unit underlies the clay unit but varies sig-
nificantly in thickness from about 6.5 to 8 feet thick in the
vicinity of MWl and Mw2, and about 12.5 feet thick in the
vicinity of MW3. This second gravelly unit is in turn underlain
by a second clay unit which locally contains sandy and gravelly
lenses and is present at depths below grade of about 23.5 to 25
feet and extends to the maximum depths explored (26 to 28.5
feet) .

DISCUSSTION AND RECOMMENDATIONS

Based on the analytical results, KEI recommends implementation of
a monitoring and sampling program. The wells should be monitored
on a monthly basis and sampled on a gquarterly basis. The
proposed program should be conducted for a periocd of 12 months.
Results of the monitoring program will be documented and evalua-
ted after each monitoring and sampling event. Recommendations
for altering or terminating the program will be made as needed.
Concentrations of TPH as gasoline and benzene which were detected
in upgradient monitoring well MW4 indicate that contamination may
be migrating on-site from off-site sources. Across the street
from the Unocal site are two service stations. The locations of
the service stations relative to the Unocal site are shown on the
attached Site Vicinity Map. Both on-site and off-site monitoring
wells appear to be present at and near the Chevron service sta-
tion. Therefore, KEI recommends to survey all monitoring wells,
in the vicinity of the subject site, to a common benchmark and to
obtain ground water level measurements. This work will require
coordination with the owners of the adjacent service stations.

DISTRTBUTION

Copies of this report should be sent to Mr. Lowell Miller of the
Alameda County Health Agency, Mr. R. Griffith of the City of
Livermore Fire Department, and to the RWQCB, San Francisco Bay
Region.
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ITMTTATIONS

Soil deposits and rock formations may vary in thickness, lithol-
ogy, saturation, strength and other properties across any site.
In addition, environmental changes, either naturally-occurring or
artificially-induced, may cause changes in ground water levels
and flow paths, thereby changing the extent and concentration of
any contaminants. Our studies assume that the field and laborat-
ory data are reasonably representative of the site as a whole,
and assume that subsurface conditions are reasonably conducive to
interpolation and extrapolation.

The results of this study are based on the data obtained from the
field work and laboratory analyses. We have analyzed this data
using what we believe to be currently applicable engineering
techniques and principles in the Northern California region. We
make no warranty, either expressed or implied, except that our
services have been performed in accordance with generally
accepted professional principles and practices existing for such
work.
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Should you have any questions regarding this report, please do
not hesitate to call me at (707) 746-6915.

Sincerely,

Kaprealian Engineering, Inc.

m H. Kl't\c{s

Paul H. King
Hydrogeologist

vﬁmQLQ/ZW‘/

Don R. Braun
Certified Engineering Geologist

License No. 1310
Exp. Date 6/30/90

Mardo Kaprealian
President

Attachments: Tables 1, 2 & 3
Location Map
Site Vicinity Map
Site Plan
Boring Logs
Laboratory Results
Chain of Custody documentation
Proposal
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TABLE 1

SUMMARY OF GROUND WATER MONITORING AND DEVELOPMENT DATA

Depth to
Waterxr Product
Well # (feet) Thickness Sheen Gallons Pumped

(Monitored and Developed on November 9, 1989)

MWl 16.85 0 None 95
MW2 16.35 0 None 65
MW3 15.50 0 None 55
MwW4 15.50 0 None 55

(Monitored and Developed on November 3, 1989)

MWl 16.79 0 None 55
Mw2 15.28 0 None 55
MwW3 15.46 0 None 55
MwW4 15.44 0 None 55
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TABLE 2

SUMMARY OF LABORATORY ANALYSES
SOIL

{(Collected on October 25 & 26, 198%)

Sample Depth TPH as Ethyl-
Number (feet) Gascline Benzene Toluene Xylenes benzene
MW1(5)#* 5 ND ND ND ND ND
MWL1(7)* 7 ND ND ND ND ND
MW1(10)* 10 ND ND ND ND ND
MW1(12.5)* 12.5 ND ND ND ND ND
MW1(15)* 15 ND ND ND ND ND
MW1(17)* 17 ND ND ND ND ND
MW2 (5) 5 23 ND ND ND ND
MW2(10) 10 ND ND ND ND ND
MW2(12.5) 12.5 ND ND ND ND ND
MW2 (15) 15 3.0 ND ND ND ND
MW2(17) 17 790 0.14 0.23 10 2.7
MW3 (5) 5 1.1 ND ND ND ND
MW3(10) 10 ND ND ND ND ND
MW3(11.5) 11.5 ND ND ND ND ND
MW3(14) 14 ND ND ND ND ND
MW4 (5) 5 1.9 ND ND ND ND
MW4 (9.5 9.5 ND ND ND - ND ND
MW4(12) 12 ND ND ND ND ND
MW4 (15) 15 56 0.10 0.11 1.5 1.5
Detection

Limits 1.0 0.05 0.1 0.1 0.1

* TPH as diesel and EPA method 8010 constituents were non-
detectable. TOG was <50 ppm.

ND = Non~-detectable.

All results in ppmn.
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TABLE 3
SUMMARY OF LABORATORY ANALYSES
WATER
{(Collected on November 18, 1989)
Depth to
Sample Water TPH as Ethyl-
Number {feet) Gasoline Benzene Toluene Xylenes benzene
MW1+* 16.85 ND ND ND ND ND
MW2 16.35 53,000 540 500 22,000 130
MW3 15.50 ND 0.35 ND ND ND
MW4 15.55 990 9.8 10 4.7 7.1
Detecticn
Limits 30 0.3 0.2 0.3 0.3

* TOG was detected at 3.1 ppm; TPH as diesel at 400 ppb; and all
EPA method 8010 constituents were non-detectable, except
trichlorocethene at 0.55 ppb.

ND = Non-detectable.

All results in ppb.




KAPREALIAN ENGINEERING, INC.
Consulting Engineers
P. 0. BOX 913
BENICIA CA 94510
(707} 746 - 6915

faste e 1

H
- L - .

~-¢x@\ﬂ~.~‘-ﬁ, 1
samrL fyees ' w-

LI
i
§Lin: LT

Ll : Ly IFOPS &
3 ." (L} -

&, . Cwie £FwTiF T

vasro_ ——— |4 0

LOCATIOR MAP

Unocal Service Station #6034
4700 First Street

Livermore, California




KAPREALIAN ENGINEERING, INC.
Consulting Engineers 4/
P. O BOX 813
BENICIA CA 94510
(7OT7) 746 - 6915

MW2
(83.90)

W.0. Tank

' ! 42— U.G. Fuel Storage {
MWl "“7—*—$' bl Tank Pit
(84.,10)
Existing
Product
Line — 22— Building Property

Line e

!

- | R

Pump Island

M4
y -$28}E350) %%,ﬁl/

f FIRST STREET o 30 60
SITE PLAN { -
LEGEND = Approx. Scale teel
{%F Monitoring Well
() TWater table elevation on 11/18/89. Unocal Service Station #6034
MW3 well cover assumed 100.00' as 4700 First Street
datum.

Livermore, California

CII:::> Direction of ground water flow

on 11/18/89,




FAX: (707) 746-5581

Unocal

MWl

MW2

Service Station

FIRST STREET

B.P. Service Station

SITE VICINITY MAP
nts

LEGEND
{b- Monitoring Well
[II:i::> Direction of ground water flow
on 11/18/89. Based on Unocal

site water level data.

ROATD

SOUTHFRONT

KAPREALIAN ENGINEERING, INC.
Consulting Engineers
P. 0. BOX 913
BENICIA. CA 94510
{707) 746-6915 (707} 7465916

Chevron

Service Station
which appears to
have monitoring wells

- —— ]

Unocal Service Station #6034
4700 First Street
Livermore, California



BORING LOG

Project No. Boring & Casing Diameter Logged By tﬁ}
KEI-P89-0801 gn an D.L. TQ
Project Name Unocal Well Head Elevation Date Drilled
Livermore - First St. N/A 10-26-89
Boring No. Drilling Hollow-stem Drilling Company
MWl Method Auger EGI
Penetra- G. W. Depth (ft) Strati-
tion level Samples graphy Description
blows/6" USCS
0
— — T A.C. Pavement
— —GW/ § L Well graded gravel with clay and
— —1 GCEs=2#+ 'sand, trace-5% silt, dense,
— — : moist, dark brown, gravel to
— — 8", gravel is sandstone,
— — angular; fill.
12/18/22 = 5
— — No sample recovery at 6 feet.
13/9/7 = | :
— _.I CH Clay, high plasticity, trace
4/6/7 — silt and sand, stiff, moist,
- — black.
— — Clay, as above, 10% gravel to
6/8/10 — — 1/4" with weak cementation.
— 10 -*]l
— Clay, high plasticity, 10-15%
— — silt and sand, stiff to very
— stiff, moist, w/weak cementa-
— tion, dark olive gray.
7/9/18 — *E LD
— GC Clayey gravel, 5-15% sand,
— —— dense, slightly moist, greenish
— — \gray.
= — CL/ Sandy clay, 10% silt, stiff to
4/5/8 — 15 firm, moist, olive gray.
— ML Fine sandy silt, 5-15% clay,
— — very stiff, moist, dark green-
— — ish gray.
5/8/12 g [ B
- — — Well graded gravel with sand,
— — GW trace - 10% fines, very dense,
— — wet, olive brown, gravel to 2",
— — angular to rounded.
12/30/35 — 20

Page 1 of 2




BORING LOG

Project No. Boring & Casing Diameter Logged By

KEI-P89-0801 gn 2" D.L.

Project Name Unocal Well Head Elevation Date Prilled

Livermore - First St. N/A 10-26-89

Boring No. Drilling Hollow-stem Prilling Company

MW1 Method Auger EGI

Penetra~ | G. W. Depth (ft) Strati-

tion level Samples graphy Description

blows/6" Uscs
L L] DT
— — GW IWell graded gravel, as above,
— = | very dense.
-~ — Silty clay, 5-10% fine sand,
— — very stiff, moist, light
— — clive brown and pale olive
— ] w/weak cementation.

8/12/17 — 25 -'oorly graded sand, fine, very
— —  CHE dense, very moist, olive.

9/14/22 — — _
— — SP ocorly graded gravel, dense to
— —— - very dense, wet, dark brown.
— GP .'.':' .

8/16/20 — — GCH Clay with sand, 5-10% silt, very
— stiff to hard, slightly moist,
— —] olive.
— 40 —— TOTAL DEPTH 28.5'
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WELL COMPLETTION DIAGRAM

PROJECT NAME: Unocal - Livermore — 4700 First St. BORING/WELL NO._ sy

PROJECT NUMBER: KEI-P89-0801

WELL PERMIT NO.:

Flush-mounted Well Cover A. Total Depth: 28.5'"

B. Boring Diameter*: o

Drilling Method:_Hollow Stem

Auger

C. Casing Length: 28.5"

Material: Schedule 40 PVC

D. Casing Diameter: OD = 2.375"

ID 2.067"

]

E. Depth to Perforations:_ 11'

- F. Perforated Length: __317.8'°

Machined
Perforation Type:_Slot

Perforation Size: 0.020"

G. Surface Seal: 7!

o]

Seal Material: Concrete

H. Seal: 2!

Seal Material: Bentonite

I. Gravel Pack: 18.5"
RMC Lonestar
Pack Material: Sand

Size: #3

J. Bottom Seal:__None

Seal Material: N/A

*Boring diameter can vary from 8-1/4" to 9" depending on bit wear.




BORING LOG
Project No. Boring & Casing Diameter Logged By
KEI-P8S-0801 gn 2n D.L.
Project Name Unocal Well Head Elevation Date Drilled
Livermore - First St. N/A 10-25-89
Boring No. Drilling Hollow-stem Drilling Company
MW2 Method Auger EGI
Penetra- G. W. Depth (ft) Strati-
tion level | Samples graphy Description
blows/6" USCcs
0 =T
— SeestA.C. Pavement
— oy
— Well graded gravel with silt and
— 51 sand, medium dense, moist,
— olive brown: fill.
9/12/14 — 5
— Clay, high plasticity, 10-15%
r— sand and gravel, gravel to 3/8"
— stiff, moist, black.
5/8/11 — 10
— Clay, moderate plasticity,
— —{ CL/ stiff, moist, dark gray w/mod.
— CH cementation, blocky, dark
e greenish gray below 11 feet.
6/8/10 — = e Silt with clay, 10-15% fine sand
- — ML from 12.5-13.5 feet, stiff,
— moist, dark greenish gray.
3/4/6 — 15 ——Ei Grading stiff to very stiff
— Poor sample recovery at 16 feet.
10/22/32 ga e
— — fWell graded gravel with sand, 5-
— — GW ¢! 10% fines, very dense, wet,
— 1 dark gray.
40/50-5" — EE 1Well graded gravel with sand,
— 20 i lensed with well graded gravel

Page 1 of 2




BORING LOG

Project No.
KEI-PB89-0801

Boring & Casing Diameter
9" 2“

Logged By
D.L.

A

Project Name Unocal
Livermore - First St.

Well Head Elevation
N/A

Date Drilled
10-25-89

Boring No.

Drilling Hollow-stem

Drilling Company

MwW2 Method Auger EGI
Penetra- G. W. Depth (ft) Strati-
tion level Samples graphy Description
blows/6" USsCcs
— — ~Jwith silt and sand, trace clay,
— — ] very dense, wet, dark gray,
— —AGW discolored, some gravel is
— —] weathered.
8/11/20 — — Clay, moderate plasticity, trace
— —{ CL/ to 10% silt and sand, very
— 25 CH stiff, cemented, slightly
8/11/18 — — = moist, light olive brown to
— — pale olive, mottled, gravelly
— — from 25.5' to 26', sandy below
— 26.75"'.
— 35 —
— 40 — TOTAL DEPTH 27!

Page 2 of 2




WELL COMPLETION DIAGRAM

PROJECT NAME:_ Unocal - Livermore - 4700 First St. BORING/WELL NO.__ MW2

PROJECT NUMBER: KEI-P89-0801

WELL PERMIT NO.:

Flush-mounted Well Cover A. Total Depth: 26"

B. Boring Diameter*: gn

Drilling Method:_Hollow Stem

Augeyxr

C. Casing Length: 26!

Material: Schedule 40 PVC

D. Casing Diameter:_OD = 2.375"

ID = 2.067"

E. Depth to Perforations:_ 11'

F. Perforated Length: 15!

Machined
Perforation Type:_Slot

Perforation Size: 0.020"

G. Surface Seal: 7!

Seal Material: Concrete

H. Seal: 21

Seal Material: Bentonite

I. Gravel Pack: 17!
RMC Lonestar
Pack Material: Sand

Size: #3

J. Bottom Seal:_1'(Sampler hole)

Seal Material: Bentonite

*Boring diameter can vary from 8-1/4" to 9" depending on bit wear.




BORING LOG

Project No. Boring & Casing Diameter Logged By
KEI-P89-0801 gn 2" D.L.
Project Name Unocal Well Head Elevation Date Drilled
Livermore - First St. N/A 10-25-89
Boring No. Drilling Hollow-stem Drilling Company
M3 Method Auger EGI
Penetra- | G. W. Depth (ft) Strati-
tion level Samples graphy Description
blows/6" UScs
0 =
— — et A.C. Pavement
— —|GW/ Ep==yWell graded gravel with clay and
— — GC@E=3 sand, dense, moist, olive brown
— — e fill, gravel to 4" diameter.
— — St Clayey gravel w/sand, 10% silt,
= — GC B dense, moist, dark grayish
— — 22=% green, olive brown below 4 feet
— ==+ gravel to 4", gravel is sand-
4/3/4 — 5 ——Ei — g\stone, angular: fill.
— CH Silty clay, high plasticity,
— . firm, moist, black, silt con-
— -1 tent decreases w/depth, trace
3/6/6 — sand below 7 feet.
— —
— —
— — Color change to olive, very
9/11/12 r— 10 N | stiff, moderately cemented.
8/9/10 — GC pEeAd Sandy gravel w/clay, 15-25%
- clay, 20-35% sand, med. dense,
— L moist, olive to olive brown.
— fu 'E:Poorly graded gravel w/sand,
3/11/26 Q_ — F g ] medium dense, very moist to
: :: 15 ] * {txwet, clive gray.
| — : :Well graded gravel with sand,
— - K 1 gravel te 2", lensed w/well
— - graded sand with gravel, very
— ! dense, wet, olive brown to dark
6/22/27 — - grayish brown; dark gray dis-
— : colored at 15-16 feet, 6" thick
— — g sand lense.
20 —

Page 1 of 2




BORING LOG
Project No. Boring & Casing Diameter Logged By %7
KEI-P89-0801 gn 2" ‘D.L.
Project Name Unocal Well Head Elevation Date Drilled
Livermore - First St. N/A 10-25-89
Boring No. Drilling Hollow-stem Drilling Company
MW3 Method Auger EGIL
Penetra- G. W. Depth (ft) Strati-
tion level Samples graphy Description
blows/6" USsCs
11/17/35 — GW {Well graded gravel, as above, 5-
— 10% fines, below 21.5 feet.
— — CL/ Clay, stiff to very stiff, cem-
3/7/9 — 25 CH ented, blocky, moist to wet,
— — pale olive with white, locally
— cemented.
| — 30 —
‘ fr— —
— 40 — TOTAL DEPTH 26!

Page 2 of 2




WELL COMPLETION DIAGRAM

PROJECT NAME: Unocal - Livermore - 4700 First St. BORING/WELL NO.___MW3

PROJECT NUMBER:__ KEI-P89-0801

WELL PERMIT NO.:

Flush-mounted Well Cover A. Total Depth: 26"

B. Boring Diameter*: g"

Drilling Method:_Hollow Stem

Auger

C. Casing Length: 26!

Material: Schedule 40 PVC

D. Casing Diameter: _OD = 2.375"

ID = 2.067"

E. Depth to Perforations:_ 11'!

F. Perforated Length: 15"

Machined
Perforation Type:_Slot

Perforation Size: 0.020"

G. Surface Seal: 7!

Seal Material: Concrete

H. Seal: 2!

Seal Material: Bentonite

I. Gravel Pack: 17!
RMC Lonestar
Pack Material:_ Sand

Size: #3

J. Bottom Seal: None

Seal Material: N/A

*Boring diameter can vary from 8-1/4% to 9" depending on bit wear.




BORING LOG
Project No. Boring & Casing Diameter Logged By
KEI-P89-0801 gn an D.L.
Project Name Unocal Well Head Elevation Date Drilled
Livermore - First St. N/A 10-25-89
Boring No. Drilling Hollow-stem Drilling Company
MW4 Method Auger EGI
Penetra- G. W. Depth (ft) Strati-
tion level Samples graphy Description
blows/6" USCs
- o .
— — ééaf;A.C. Pavement
— —|GW/ a5 Well graded gravel w/clay and
— — GCP2E=2el and sand, loose to medium dense
— — i moist, olive brown, gravel to
— — 6" diameter: fill.
4/5/6 — 5
— . Gravelly clay, high plasticity,
~= — 10-15% sand and silt, firm,
5/6/11 — — CH moist, black.
— Clay, high plasticity, 10-15%
— — silt, 5-10% coarse sand, stiff
—— —1_ to very stiff, moist, black.
i :
| 9/7/6 - 10 SM Silty sand w/gravel and clay,
— med. dense, moist, light olive
— —— ; brown.
2/3/8 — = sandy clay, moderate plasticity,
- CcL/ 10-15% gravel to 1/2%", firm,
— CH moist, very dark grayish brown.
— — ' = Clay, mod. plasticity, 5-10%
— silt and sand, stiff, slightly
— = moist, olive brown and dark
3/3/3 v — 15 olive gray, mottled.
) — — = clay, mod. to high plasticity,
— — firm, very moist, light olive
— gray and white, weakly cemented
4/8/15 — =
— =Clay, 5-10% silt and sand, very
— stiff, blocky, mcist, pale
— — olive and white, cemented.
oo - =
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BORING LOG

Project No. Boring & Casing Diameter Logged By
KEI-P89-0801 9" 2n D.L. &
Project Name Unocal Well Head Elevation Date Drilled
Livermore - First St. N/A 10-25-89
Boring No. Drilling Hollow-stem Drilling Company
Mw4 Method Auger EGI
Penetra- G. W. Depth (ft) Strati-
tion level Samples graphy Description
blows/6"
| L]
S —
— — S clay, mod. to high plasticity,
— — 3 5-10% sand and silt, stiff to
— — very stiff, blocky, moist to
— — wet, light olive brown and
— white, cementation stratified
— in clay instead of throughout
5/8/11 — 25 as above 20 feet, layers of
— cementation are wet.
— —_
— 40 —— TOTAL DEPTH 26'
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WELL COMPLETION DIAGRAM

PROJECT NAME: Unocal - Livermore - 4700 First St. BORING/WELL NO._ _MW4

PROJECT NUMBER: KEI-P89-0801

WELL PERMIT NO.:

Flush-mounted Well Cover A. Total Depth: 26!

B. Boring Diameter*: gt

Drilling Method:_Hollow Stem

Auger

C. Casing Length: 26"

Material: Schedule 40 PVC

D. Casing Diameter: _OD = 2.375"

ID 2.067"

E. Depth to Perforations:__11'

F. Perforated Length: 15"

Machined
Perforation Type:_Slot

Perforation Size:__ 0.020"

G. Surface Seal: 71!

Seal Material: Concrete

H. Seal: 2!

Seal Material:_ Bentonite

I. Gravel Pack: 17!
RMC Lonestar
Pack Material:_Sand

Size: 43

J. Bottom Seal:_ None

Seal Material:_N/A

*Boring diameter can vary from 8-1/4" to 9" depending on bit wear.




(4 SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

P 415 364-9600 « FAX (415) 364-9233

Kaprealian Engineering, Inc. Client Project ID:  Unocal, Livermore, st St., KEI-P83-0801 Sampled Oct 26, 188
P.O. Box 913 Sample Descript:  Soil, MW-3-(18.5) Received: Oct 27, 198

Benicia, CA 94510 Analyzed: Nov 10, 1989
ttention: Mardo Kaprealian, P.E.  First Sample #: 1 2 Nov 10, 198

PARTICLE SIZE DISTRIBUTION

Sample Sample Tyler Screen % Distribution
Number Description Scale by Weight
910-3832  MW3(185) 5 54.3
6 3.9
7 3.9
9 7.4
10 3.1
12 2.3
16 52
24 3.3
28 19
32 21
42 3.2
48 1.6
80 2.7
120 21
200 16
pan 14
SEQUOIA ANALYTICA

9103832 KEl <1>
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TSR

SNPZ

(415}576_-.100

KAPREALIAN ENGINEERING, INC.

neers

= = Consulting Engi
oAl L F.O BOX 912

BENICIA CA 94510
(TOT) 746 - 6915

IN OF CUSTOD
DATE/TIME OF TURN AROUND |
SAMPLER'\\M\LM COLLECTION: r-"uta- SN TIME: WW%Q
(Slgnature) )
SAMPLE DESCRIPTION \\\&&\k\\x&&v&r&\‘l\m& SX
AND PROJECT NUMBER:
\«f-\-'f&'\ NN
GRAB OR  NUMBER OF SOIL/
SAMPLE 4 ANALYSES COMP. CONTAINERS WATER
ASRS) Sy NS \ S ,
TIME/DATE RECEIVED_ BY* TIME/DATE
‘ . PIE
: T vy B 0 /07/ 7
A L L
" Tim ﬁn\cw 1180 co/az® B Ol (U/?? -5 00

*

STATE AFFILIATION NEXT TO SIGNATURE

REMARKS:

IF REGULAR TURNAROUND,
WITHIN 14 CALENDAR DAYS
ANALYSES MUST BE COMPLETED WITH
BTX&E (UNLESS SAMPLE HAS B
DAYS FOR TPH AS GASOLINE;
CALENDAR DAYS.

NOTE:

SOIL ANALYSES MUST BE COMPLETED

OF SAMPLE COLLECTION. WATER
IN 7 CALENDAR DAYS FOR
EEN PRESFRVED), AND 14 CALENDAR
EXTRACT TPH AS DIESEL WITHIN 14




(4 SEQUOIA ANALYTICAL
680 Chesapeake Drive » Redwood City, CA 94063
w (415) 364-9600 » FAX (415) 364-9233
Kaprealian Engineering, Inc. Client Project ID:  Unocal, Li Sampled: 10/25-10/26/89

P.Q.Box 913 Matrix Descript: ~ Soil Received: Oct 27, 1989
Benicia, CA 94510 Analysis Method: EPA 3550/8015 Extracted: Nov 7, 1989

Attention: Mardo Kaprealian, P.E.  First Sample #:  910-3836 Analyzed: Nov 8, 1989
Re :

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P.
Number Description Hydrocarbons

mg/kg

(ppm)
910-3836 MW-1-(5} N.D.
910-3837 MW-1-(7) N.D.
§10-3838 MW-1-(10) N.D.
910-3839 MW-1-{12.5) N.D.
910-3840 MW-1-(15) N.D.
910-3841 MW-1-(17) N.D.
Detection Limits: 1.0

High Boiling Point Hydrocarbons are quantitated against a diesel fuel standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Belinda C. Vega ‘7/’
Project Manager 9103836.KEI <1>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 24063
{415) 364-9600 » FAX (415) 364-9233

Kaprealian Engineering;“I"riEA.wm::w

P.O. Box 913

'Clie:r:if'ﬁfaj'éé;:'I:E:m""ﬁhocal, Livermore, 1st St., KEI-P89-0801 Sampled: 10/25-10/26/89
Matrix Descript:  Soil Received:  Oct 27, 1989

Benicia, CA 94510 Analysis Method: EPA 418.1 (1.R. with clean-up) Extracted:
Attention: Mardo Kaprealian, P.E.  First Sample #:  910-3836 Analyzed:

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

Sample Sample Petroleum Oil
Number Description mg/kg
{ppm)
910-3836 MW-1-{5) < 50
810-3837 MW-1-(7) < 50
910-3838 MW-1-(10) N.D.
910-3839 MW-1-{12.5} < 50
910-3840 MW.1-(15) < 50
910-3841 MW-1-(17) < 50
Detection Limits: 1.0

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Belipda C. Vega
Project Manager 9103836.KEl <2>




() SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
w (415) 364-9600 » FAX (415) 364-9233

Kaprealian Engineering, Inc. Client Project ID:  Unocal, Livermore, 1st St., KEI-P89-0801 Sampled: 10/25-10/26/89
P.O. Box 913 Matrix Descript: Sl Received: Oct 27, 1989

Benicia, CA 94510 Analysis Method: EPA 5030/8015/8020 : Nov 3, 1983

tion: Mardo Kapreali First S . 910-3836 ) : Nov 10, 1989

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) (ppm) (ppm) (ppm)
910-3836 MWY-1-(5) N.D. N.D. N.D. N.D. N.D.
810-3837 MW-1-(7) N.D. N.D. N.D. N.D. N.D.
910-3838 MW-1-(10) N.D. N.D. N.D. N.D. N.D.
910-3839 MW-1-(12.5) N.D. N.D. N.D. N.D. N.D.
910-3840 MW-1-(15) N.D. N.D. N.D. N.D. N.D.
910-3841 MW-1-(17) N.D. N.D. N.D. N.D. N.D.
910-3842 MW-2-(5) 23 N.D. N.D. N.D. N.D.
910-3843 MW-2-(10) N.D. N.D. N.D. N.D. N.D.
910-3844 MW-2-(12.5) N.D. N.D. N.D. N.D. N.D.
910-3845 MW-2-(15} 3.0 N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.05 0.1 0.1 0.1

Low to Medium Boiling Point Hydrocarbons are quantitated against & gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Belinda C. Vega -’/
Project Manager 9102836 KEl <3>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
QP 415/ 362-9500 - FAX (415) 364-9233

; . sy ] : e ety 6o
P.O. Box 913 Matrix Descript: Received:  Oct 27, 1989

Benicia, CA 94510 Analysis Method:  EPA 5030,/8015,/8020 Analyzed:  Nov 3, 198
Attention: Mardo Kaprealian, P.E. Reported:  Nov 10, 1988;

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene  Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) (ppm) (ppm) (ppm)
910-3846 MW-2-(17) 790 0.14 0.23 2.7 10
910-3847 MW-3-(5) 1.1 N.D. N.D. N.D. N.D.
910-3848 MW.-3-(10) N.D. N.D. N.D. N.D. N.D.
910-3849 MW-3-{11.5) N.D. N.D. N.D. N.D. N.D.
810-3850 MW-3-{14) N.D. N.D. N.D. N.D. N.D.
910-3851 MW-4-(5) 19 N.D. N.D. N.D. N.D.
910-3852 MW-4-(9.5) N.D. N.D. N.D. N.D. N.D.
910-3853 MW-4-{12) N.D. N.D. N.D. N.D. N.D.
910-3854 MW-4-(15) 56 0.10 0.1 1.5 1.5
Detection Limits: 1.0 0.05 0.1 0.1 0.1

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Belinda C. Vega
Project Manager 9103836.KEl <4>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive = Redwood City, CA 94063
W (415) 364-9600 « FAX (415) 364-9233

p g . Inc. Proj : . , 15t SL, KEI-P89-080 " Sampled: 10/25-10/26/8
P.O. Box 913 Sample Descript:  Soll, MW-1-(5) Received;: Oct 27, 198

Benicia, CA 94510 Analysis Method: EPA 5030/8010
Attention: Mardo Kaprealian, P.E. ~ LabNumber. =~ 9103836

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/kg pa/kg
Bromodichloromethane..........cccvevivriciienicrierinrisnereeeseeies BO e N.D.
(230 0 1701 0] £ £ TOU USRI B0 e N.D.
Bromomethane........ccceeiiiie e mviesiesrarsasae e s X ¢ N.D.
Carbon tetrachlonide............oovvviveceerr e B0 e N.D.
ChIOrODENZENE. ettt meas B0 N.D.
ChIOMOBINANE ... vt ie e ee st es e erss e rss s reesasens 25.0 s N.D.
2-Chloroethylvinyl ether ... BO s N.D.
[0 3 FaTast s) 11 1 HHUURURURTOUURU TR TR U TR RN B0 e N.D.
ChlOrOmMETNANE. ... ...t ie i B0 e N.D.
Dibromochloromethane.......o. e ceeeaeenes S50 e N.D.
1,2-DichlorobenzZene...........occoceveerieverrrrerreeee e s e eneeeens 10,0 e N.D.
1,3-Dichlorobenzene.. ... 100 N.D.
1,4-DichlorobenzZene. ... ievveeriirice i carereesseeins 10.0 e N.D.
1,1-Dichloroethane... ...t ea e B0 e N.D.
1,2-DichlorOethaNE. ...t s e srs s ane e BO e N.D.
1,1-Dichlor0etnenE. .........cov v eceer s srnrcssrrrn e emeeees BO e N.D.
Total 1,2-Dichlorosthens............oooooreeeeieeiene B0 e N.D.
1,2-Dichloropropane. ... 50 N.D.
cis-1,3-DichloTOpropene........cccvvrvevvmnere e ere e, BO e N.D.
trans-1,3-Dichloropropent.. ... BO i N.D.
Methylene ChiOMde.......c..cccevcicie e 10,0 e N.D.
1,1,2,2-Tetrachlorosthana..........ccevieie s essreeeeseranrisenees B0 e N.D.
| Tetrachloroethene.............ccoinineeeecenen 5.0 N.D.
| 1,1,1-Trichloroethane....... ..o 8.0 e N.D
} 1,1,2-Trichloroethane..........cccccevcevceevee e 5.0 s N.D.
TrichlOrOEthENE. .......oocee e s s e e e e B0 e N.D.
Trichlorofluoromethane. ........oocoeeiveeeei e B0 e MN.D
Vinyl ChloRde. ..o ereernvanes 100 e N.D

Analytes reported as N.D. were not present above the stated Hmit of detection.

SEQUOIA ANALYTICAL

BIa (00,—

Belinda C. Vega
Project Manager 9103836.KEl <5>




680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

@ SEQUOIA ANALYTICAL
\ K 4

Kaprealian Engineering, Inc. Client Project ID:  Unocal, Livermore, 18t St., KEI-P8S-0801
P.O. Box 913 Sample Descript:  Soil, MW-1-(7)

Benicia, CA 94510 Analysls Method: EPA 5030/8010
Attention: Mardo Kaprealian, P.E.  Lab Number: 910-3837

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/kg H9/kg
Bromodichloromethane..........ie s tiaenieninne 5.0 e N.D.
(2100711 1w (] 11 1 1SR 50 o . N.D.
Bromomethane..... ... enaeen B0 s N.D.
Carbon tetrachloride............covivvicvivresrcrvssesrereesirssrvrnrenses B0 oo, N.D.
ChlorobenZene. ... s issanaeaens B0 N.D.
ChIOrOBthaNG. ... e rer e s re s rsaee s es et sranes 250 e N.D.
2-Chloroethylvinyl ether............coovevinerirnenserseee e B.O e N.D.
0 7100% (] (] 11 1 TOURUURNUTR OO SU SRR ROROO B0 e N.D.
ChIOrOMEIRANA........coie ettt er s s mse e senbanen BO e N.D.
DibromochloromEthane.........ccveveeveriesesiresseressrerssesseeens BO i N.D.
1,2-Dichlorobenzene.. ... 100 s N.D.
1,3-Dichlorobenzene.. ... oot 10,0 e N.D.
1,4-DIChIOrODENZENG. ...t et eareneas 100 e, N.D.
1,1-Dichloroethane........cccovvccvienreerenseresses e ssenesrrsssnesnns B0 N.D.
T 1, 2-Dichloroethane.... ... e B0 e —— N.D.
1,1-Dichloroethene. ...t B0 N.D.
Total 1,2-Dichloroethene...........cocoeeieereiiiiisceeeeecei e nenes -+ TR N.D.
1,2-Dichloropropane. .. ... 5.0 e N.D.
cis-1,3-Dichloropropene............cocoieinieneieen 5.0 s N.D.
trans-1,3-Dichloropropene. ..o 50 N.D.
Methylene chloride........cco v 10,0 N.D.
1,1,2,2-TetrachlorTOethane. ... veeveeeris s vesrerees B0 ———— N.D
TetrachlorOethene. ... e BO e N.D
1,1, 1-TriChlOroethane..... o rmreercee s B.0 e, N.D
| 1,1,2-Trichloroethane.... ..o ere s B0 i, N.D
| THCRIOMOBERBNEG. ...vi et sar e B0 e, N.D
TrichlorofiuorOMEtNANE. . ....c.ceeeee et ee e e e sraneeans B0 v N.D
Vinyl Chlonide.........coorr e WO N.D

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Belinda C. Vega V
Project Manager 9103836.KEl <6>
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@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
W (415) 364-9600 « FAX (415) 364-9233

Kaprealian Engineering, inc. Client Project ID:  Unocal, Livermore, 1st St., KEI-P89-0801 Sampled:
P.O. Box 913 Sample Descript:  Soil, MW-1-(10) Received:

Benicia, CA 94510 Analysis Method: EPA 5030/8010 Analyzed:
Attention: Mardo Ka i Lab Number: 910-3838 Reported:

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
p9/Kg Ho/kg
Bromodichloromethane. ... rcear e S50 e, N.D.
BromMOTOMTY. ..ottt et ss s ans st e ss e s 5.0 e N.
Bromomethane..............ccocvvecev v ereen e e B0 e N.D
Carbon tetrachlonide. ..o ereis s B0 e N.D
ChIoroDeNZENE........cccoier s cberares s aens BO e N.D
Chloroethane... .- b2 %, ¢ H T N.D
2- Chloroethy'vmyl ether BO e N.D
Chloroform... X o N N.D
Chloromethane .................................................................. B0 e N.D
Dibromochloromethane.. ... emicenecsiereresrre e BO i N.D
1,2-Dichlorobenzene..........ccooveieiiiienierinenes e e 100 e N.D
1,3-Dichlorobenzene. ..o virnes 100 s N.D
1,4-DichlorobenzZene... ... s 10.0 N.D
1,1-Dichloroethane............cccoveiev v ¢ N.D
1,2-Dichloroethane. ... ..ot - ¢ ORI N.D
1,1-Dichloroathens.........cceceeveeiiei e e s s e eresreennes BO e N.D
Total 1,2-Dichloroethene.............cooeveevevinvsrnreerereernerenens B.O s N.D
1,2-Dichloropropane. .........ooeeeeeeee et B0 e N.D
Cis-1,3-DichlorOpropent....... e seses s eanenns BO i N.D
trans-1,3-Bichloroprapene.........ccvvvverecoeerecaessesereeeceseenns 50 s N.D
Methylene chloride.... ... e 100 e N.D
1,1,2,2-Tetrachloroethane........ccccoveeeeecrivevcinieasieesresrerenses BO s N.D
TetrachiorOetNENe. ....ce et rseees B0 e e N.D
1,1,1-Trichloroathane.........cccceeierceineerccseresres e ees e B0 e N.D.
1,1,2-Trichloroethane...........cccoinieinininniseeinnneesiesrenines B0 e N.D.
LT L[0T 1= g T=T o T O B0 e N.D
TrchlorofUOTOMEINANE. .ot B0 e N.D
Vinyl Chlonde. ... 10,0 N.D

Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL

Belinda C. Vega
Project Manager ©103838.KEl <7>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
W (415) 364-9600 « FAX (415) 364-9233

nt : , . pled:

0. Box 913 Sample Descript:  Soil, MW-1-(12.5) Received:

enicia, CA 94510 Analysis Method: EPA 5030/8010 Analyzed:
i Lab Number; 910-3839

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/kg Hg/kg
BromodichloromMEthane........c. oo ssreesreesarensns 5.0 e N.D.
BromOfORTL oot e e e st e et B0 e N.D.
Bromomethane.........c.ciiiieieereeeer e e e ee e B.0 e N.D.
Carbon tetrachlonde. ..o s esr e 5.0 e N.D.
ChlorobeNZENE. ... e 5.0 . N.D.
Chloroethane.......co.oovviieeeeeeeee e 250 s N.D.
2-Chloroethylvinyl @ther.............cccoooieeeee e, 3 R OTOURRI N.D.
CHOTOf O e e e B.O N.D.
Chloromethane. ........coieecoieeee e ceeeeeee e es e B0 s N.D.
Dibromochioromethane. .........coeeeee e eesiessesreneaans 5.0 e N.D.
1,2-Dichlorobenzene...............ovoveeeeeeeeeeeeeeeeeeeeeeern 100 e N.D.
1,3-Dichlorobenzene. ... ries it e s 100 s N.D.
1,4-DichlOrODENZENG. ..o ser e 100 e N.D.
1,1-Dichloroethane. ... e BO e N.D.
1,2-Dichloroethane......cvee e e s re e 5.0 e N.D.
1,1-DichlorOBtNENE..... ..ot v oo ssnsnans B.0 e —— N.D.
Total 1,2-Dichloroethene........coeeeeeeveee e B0 eeraa——— N.D.
1,2-Dichloropropane........... oo e 50 s N.D.
Cli5-1,3-Dichloropropene. ... sseseeseseens 5.0 N.D
trans-1,3-Dichloropropene..........ooo.oveeveeeeecveeeeeeeeeeen. 80 N.D.
Methylene chlonide.........occoovir oo veeveeee e e 100 s N.D,
1,1,2,2-Tetrachloroethane........occoeeeeeeeeeeeeeeeeeresr s 5.0 e N.D
Tetrachloroethene. ... B e ———— N.D
1,1,1-Trichloroethana. ........co.eeeeeeeeeeeeeoeeeeeee e, 5.0 N.D
1,1,2-TrChloroethane. .......oeeeveeeeeeeeeeeoeeeeo e B0 e, N.D
TriChlOrOBtNENE. ... coeece e B0 e N.D
TrichlorofluOrOmMEthANE. ..o BO s ND
VINYl CRIOHAE. ... s 100 e N.D

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Belinda C. Vega b/
Project Manager 9103836 KEl <8>
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@ SEQUOIA ANALYTICAL
A X 4

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

prealian Engineering, Inc. ient Project ID:  Unocal, Livermore, 1st St., KEI- pled:
P.O. Box 913 Sample Descript:  Soil, MW-1-(15) Received:  Oct 27,

Benicia, CA 94510 Analysis Method: EPA 5030/8010 Analyzed: Nov 6,
Attention: Mardo Kapreallan, P.E.  Lab Number: 910-3840 Reported: Nov 10,

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/kg Hg/kg
Bromodichloromethane.... ...t ccanes e B e N.D.
(2T (070 1T0i(e) 11 1 FEUREOUUER R OO RSOV VRS UUTOTOUTURRPURR BO e N.D.
Bromomethane.......c.cievoniieiie s iescssisiereesisnsesenseeninns BO s N.D.
Carbontetrachioride................coovooeerreeerrece s B0 s N.D.
ChIorobDENZENEA... .c..covii it cs s raseeneas S50 e N.D.
CRIOMOENANE. ...t e et e e eas b4 3 1 SRR URTUOON N.D.
2-Chloroethyivinyl ethar...........cocoeveeieieeeecece e 50 e N.D.
L1 T T o feT o T OO L% 1 2 N.D.
CHIOrOmMEthANE. ... B.O e N.D.
DibromochloromEethANE. ..ot BO N.D.
1,2-Dichlorobenzene........ccccvviieincreviee e s csar s 100 N.D.
1.3-Dichlorobenzene............coooeeemreveeeeereee e 10.0 e N.D.
1,4-DichlorobenzZene. ... ..ot 10.0 e N.D.
1,1-DichIoroethane.. ......cccocvieeiiiicieces et n e B0 e N.D.
1,2-DichloroetNane..........covve e eese s errareens 50 N.D.
1, 1-DIchoroetheNe. .. B0 e N.D.
Total 1,2-Dichloroethene.............ccceoeevvcveivirssrsssnersrenn s BO e N.D.
1,2-DichlOrOproPane. ..ot 5.0 s N.D.
cis-1,3-DichlOrOpropene........ccccvcece e BO et N.D.
trans-1,3-DichlorOprapene.. ..o sinrannes 50 N.D.
Methylene chloride... ... 10,0 e N.D.
1,1,2,2-Tetrachloroethane.. ..o L2 % ¢ N.D.
Tetrachloroethene. ... B0 N.D.
} 1,1,1-TrHChIOPOEINANS. ..o e B0 et N.D.
‘ 1,1,2-Trichloroethane..............c.coevviccinviiiri s BO N.D,
1 Trichloroethene..........c.ccvcvrervenincirnn e 5.0 e creanennens N.D.
| Trichlorofluoromethane.............ccovvvvvcr e v 31 N.D.
Vinyl chloride. ..o 100 e N.D.

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Belinda C. Vega /
Project Manager 9103836.KEl <9=




() SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 24063
W (415) 364-9600 « FAX (415) 364-9233

Kaprealian Engineering, Inc. Client Project ID:  Unocal, Livermore, 1st St., KEI-P89-0801 Sampled:

P.O. Box 913 Sample Descript:  Soil, MW-1-(17) Received: ,
Benicia, CA 94510 Analysis Method: EPA 5030,/8010 Analyzed:  Nov 6, 188
Attention: Mardo Kaprealian, P.E. Lab Number.  910-3841 Reported:  Nov 10, 198

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/kg pa/kg
Bromodichioromethane.......cc.cccco i iennveeseeneene BO e N.D
BrOMIOIOIITL e ee e v neanas B e N.D.
Bromomethane..........coo i a e e B0 N.D.
Carbon tetrachloride............c.cceiveeineesinsrnsesssrsreesrnrsens B.O e N.D
ChlOrObDENZeNE. ...t ts e s es e e B e N.D.
Chloroathaneg.. ...t reressrans s 250 e e N.D.
2-Chloroethylvinyl ether.................covceeerrieeeeeeeee 3 1 OO N.D.
011 [a] ¢a (0] 1 TOUTOUR RO TUR TR SRR 8.0 N.D.
Chloromeathana.......c.ccccee e ee e s s es b renreanes B0 e N.D.
Dibromochioromethane. ..o e o 0 J R N.D.
1,2-DichlOrobenZENE. . ..ot eeeere e ivaarneans 10,0 s N.D.
1,3-DichlOrobDENZENEG. ...t re s mte e 10.0 e N.D.
1,4-Dichlorobenzene. ..o e 10.0 e N.D.
1,1-Dichloroethane..... ..o B0 s ND
1,2-DIChlOrOethan®. . ....vcevieriernie s te s iene e eeeaees BO e ND
1,1-DichloroetRene..........covveee e v ere e n e ern e BO i N.D
Total 1,2-Dichloroethene..............ccoooeeieveeeee e, BO e N.D
1,2-DichlOrOprOPaNe. ... ..o e 50 i N.D
cis-1,3-Dichloropropens.......c.c e ienesensenees 50 N.D
trans-1,3-Dichloropropene...............cccvveovvvveeeeee e B.0 N.D
Methylene chloride...........coooeeieiiee e 100 e N.D
1,1,2,2-Tetrachioroethane........cecceveeiereereee e eeeanes B0 i N.D
Tetrachloroethene. ... ittt BO e N.D
1,1,1-TrichiOrOBtNANG. ... ccc et cecen s er s nreneas B0 e N.D
1,1,2-Trichloroethane........coooeoeeeeeee et 5.0 e N.D
TrHChIOr OBt BN .ottt e e e s rana e B0 e N.D
TrHChloroflUOrOMELNANE........ e ceer s reere s erimeens B.O e N.D
Vinyt ChlOnde. ... ..o 10,0 N.D

Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL

Belinda C Vega )/

Project Manager : 9103836.KEl <10>




KAPREALIAN ENGINEERING, INC.
. E Consulting Engineers
’ P.O. 80X 91)
BENICIA CA 94510

(#15)676- 9100 {707} 746 -6915

CHAIN OF CUSTODY

DATE/TIME OF ! TURN AROUND
COLLECTION: - SMS-Be-X\  TIME: ENR

SAMPLER:
(signature}

SAMPLE DESCRIPTION \B\&m&\-\}ﬁ\x@mi\‘%\m‘i P

AND PROJECT NUMBER: \Y—_\*@\—Q%@\
SAMPLE # ANALYSES G_ RAQO E_EO.R._ WQQEIAMEBER EF ig;%
S eteeseingiadies S \ N
N NSRS m&m&h\ﬁm L \ D
LYY mmg\@mm\m S \ 3
e -les) N-R\%&\m&\}m\\&h\&%\% % \ S ;
M- A e \‘\\\\-\ﬁ“:&\ﬁk&«%\m&u\wh\“\s\s N \ S |
\ \\\\,\_\\-\)I ’\@&\Q\&\%\“\\\-\\N\m\\“\@\\ N \ S
D) TR S \ S
N NSNS s ) S
RELINQUISHED BY* TIME/DATE RECEIVED BY*#* TIME/DATE
N R Y

ZT,LNT\ ”rnCE-.;‘ [/ 3 1?{/;,?/@7 (E{- OL‘w\ﬂ-— ”‘?anm tOl/Z-Z

3.

* STATE AFFILIATION NEXT TO SIGNATURE

REMARKS

NOTE: IF REGULAR TURNAROUND, SOIL ANALYSES MUST BE COMPLETED
WITHIN 14 CALENDAR DAYS OF SAMPLE COLLECTION. WATER
ANALYSES MUST BE COMPLETED WITHIN 7 CALENDAR DAYS FOR
BTX&E (UNLESS SAMPLE HAS BEEN PRESERVED), AND 14 CALENDAR i
DAYS FOR TPH AS GASOLINE; EXTRACT TPH AS DIESEL WITHIN 14

CALENDAR DAYS.




A

KAPREALIAN ENGINEERING, INC.
E Consulting Engineers
P.0 BOX 013

BENICIA CA 94510
(4151676-9100 (707) Y46 -6%15

IN OF TOD
DATE/TIME OF \ TURN AROUND

SAMPLER:! COLLECTION: \{=S N)-Up -\ TIME: M
(Signature) \

SAMPLE DESCRIPTION N \\_\\\ﬂm\w& X
AND PROJECT NUMBER!: -
PASRL LR

[

GRAB OR NUMBER OF SOIL/
SAMPLE ANALYSES COMP. CONTAINERS  WATER

O
=

Vatod) o % \ S ,.
A NN —\Q\~\§Q\S\$\E NS \ S
R ML SRS G \ S
A TR S \ >
RN O TESG N \ >
B N SOOI AR Y N \ S
) Resates Y \ S
AN ‘%\&\‘%&&é& NS \ S

INQUISHED BY#* TIME/DATE RECEIVED BY# TIME/DATE

QAN

' Q230 vofa1/8¢ '7;;?’"1 %(ﬁf‘w ?Jo //C‘Z?j/% _ |
[ N Emerm_ /I 3 :a/-:‘:qﬂ?? g = 0(@/» /63/27‘ //"Lrg_mm

* STATE AFFILIATION NEXT TO SIGNATURE

REMARKS :

NOTE: IF REGULAR TURNAROUND, SOIL ANALYSES MUST BE COMPLETED
WITHIN 14 CALENDAR DAYS OF SAMPLE COLLECTION. WATER
ANALYSES MUST BE COMPLETED WITHIN 7 CALENDAR DAYS FOR
BTX&E (UNLESS SAMPLE HAS BEEN PRESERVED), AND 14 CALENDAR
DAYS FOR TPH AS GASOLINE; EXTRACT TPH AS DIESEL WITHIN 14
CALENDAR DAYS. ’




KAPREALIAN ENGINEERING, INC.
Consulling Engineers
P.O. BOX 813
BENICIA CA 94510
(415} 676-9100 (TO7) 746 6915

IN O STODY

DATE/TIME OF \ TURN AROUN
SAMPLER: COLLECTION: \N-1810-~Ue-Fx  TIME: &‘i\ga\ﬁ.&
(Signature) \

SAMPLE DESCRIPTION \ingmntimnwse NSl X,

AND PROJECT NUMBER:

N - NA - RN
SAMPLE ¥ ANALYSES ‘ GRAQO‘ 320, : ggMﬂBI§¥NOE§§ ;g;:%
Q\ﬁ-\—\@ '(‘{\&%\Sg\% AN \ N ;
TG CE SN S (o VS 3 € \ S
Ol R e NS \ S
INQUISHED BY# TIME/DATE RECEIVED BY* TIME/DATE

W w , .
\-\\— .30 ;o/;z/yc'i T_y}y\ 7’]/](‘_/2‘1’_'\: ?30 /QAZ/J/F |
Erm 'h’lc'ﬁlnmm | 13 /‘5/517}']8? /gt-ol«n— H'—%Qq.w. ’D/Z?

3.

* STATE AFFILIATION NEXT TO SIGNATURE

REMARKS:

NOTE: IF REGULAR TURNAROUND, SOIL ANALYSES MUST BE COMPLETED
WITHIN 14 CALENDAR DAYS OF SAMPLE COLLECTION. WATER
ANALYSES MUST BE COMPLETED WITHIN 7 CALENDAR DAYS FOR
BTX&E (UNLESS SAMPLE HAS BEEN PRESERVED), AND 14 CALENDAR
DAYS FOR TPH AS GASOLINE; EXTRACT TFH AS DIESEL WITHIN 14
CALENDAR DAYS. :
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~\ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600  FAX (415) 364-D233

Kaprealian Engineéfi"r'\'é,'“!"r'ié'."ww ' Cllent Project iD:  Unocal, Livermore, 1st/Hwy 580

0. Box 996 Matrix Descript:

First Sample #: 911-2685 C

Sampled:
Water, MW1 Received:
enicia, CA 94510 Analysis Method: EPA 418.1 (1.R. with clean-up) Extracted:

Nov 18, 1989
Nov 18, 1989
Dec 1, 1989
Dec 6, 1989
Dec 6, 1989

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

Sample Sample Petroleum Qil
Number Description mg/L
(Ppm)
9112585 C Mw1 3.1
Detection Limits: 1.0

Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL

Belinda C. Vegaw
Project Manager 9112585.KEl <1>
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\ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

© Unocal, twy 580 ‘Sampled:  Nov 18, 1989.
Matrix Descript:  Water, MW1 Received: MNov 18, 1989:
Analysis Method: EPA 3510/8015 Extracted:  Dec 1, 1989

ttention: Mardo Kaprealian, P.E.  First Sample #: 911-2585 D : Dec 5, 1989§
:  Dec :

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P.
Number Description Hydrocarbons
ug/L
(ppb)
91125850  Mwi 400
Detection Limits: 50.0

High Beiling Point Hydrocarbons are quantitated against a diesel fuel standard,
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

&;U\C’UV

Belinda C. Vega
Project Manager 9112585.KEl <2>
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7T\ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwoced City, CA 94063
(415) 364-96800 « FAX (415) 364-9233

p g g, Inc. | ! ) . 1st/Hwy 580 pled: )
P.O. Box 996 Matrix Descript:  Water, MW1 thru MW4 Received: Nov 18, 1989

Benicla, CA 94510 Analysls Method: EPA 5030/8015/8020 Analyzed: Nov 30, 1989
Attention: Mardo Kaprealian, P.E.  First Sample # 585 AB

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethy!
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
Ha/L Hg/L Hg/L pa/L Hg/L
{ppb) {ppb) (ppb) (ppb) (Ppb)
8112585 A-B mwi N.D. N.D. N.D. N.D. N.D.
9112586 A-B  Mw2 53,000 540 500 130 22,000
9112587 A-B Mws N.D. 0.35 N.D. N.D. N.D.
9112588 A-B  Mwa 990 98 10 71 4.7
Detection Limits: 30.0 0.3 0.3 0.3 0.3

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

290 C U
Belinda C. Vega Y

Project Manager

9112585.KEl <3>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 24063
(415} 364-9600 « FAX (415) 364-9233

prealian Engineering, Inc. Client Project ID:  Unocal, Livermore, 1st/Hwy 580 ampled: ov 18,
P.O. Box 996 Sample Descript: Water, MWA1 Received: Nov 18,

Benicia, CA 94510 Analysis Method: EPA 5030/8010 Analyzed: Dec 1,
Aftention: Mardo Kaprealian, P.E. Lab Number: 9112685 E-G Reported Dec 6,

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pg/L po/L
Bromodichloromethane. .........coocovviiiivieirinrsireeressinnas 10 e N.D.
BrOMOTOMM i et ek e 1.0 e N.D.
BromOMEtNANEG. ... ..o ccriicerms e s erer st errnes 10— N.D.
Carbon tetrachlonide. ... ...ooveeeeeeeee et ee s 1.0 e N.D.
ChIOrobBNZENE........vvriir e csrera s et eressrmrerensenes 10 . N.D.
ChIOroBtRANE. ...t e e ee et cnanas BUO e en N.D.
2-Chloroethylvinyl ether..........ccccvicicvininnriniicer e 1.0 N.D.
Ly 1T {0 o o U Q5 N.D.
Chloromethane. . ... ... st e arr e 4 1< T N.D.
Dibromochloromethane.........ccccvvveevirievirine s srenes B8 e N.D.
1,2-Dichlorobenzene...........c.co e enrerecrren e rirseessnees 20 N.D.
1,3-Dichlorobenzene.. ... ..ot 20 e e N.D,
1,4-DichlorobenzZent. .. e X o N.D.
1,1-DichlorQethane..............oovvveeiv e crssranenns 05 N.D.
1,2-DichIorOsthane. .....covveiieeeee e s vesemne e 0.5 e N.D.
1,1-Dichlorosthene.........ccoovvvierie i cenne s 1.0 e N.D.
Total 1,2-Dichloroethene............oooo s 1.0 e N.D.
1,2-Dichloropropane...........cccvreeee v e csveans 0.5 e N.D.
Cis-1,3-Dichloropropene..........ciomrnisinnssessnreens B0 e N.D.
trans-1,3-DichiCropropene..............cc.oovveeeevevvervevessvemreneens B0 e N.D.
Methylene chloride..........coooooieieee e 20 N.D.
1,1,2,2-Tetrachlorosthane.........cccccvieiiiecee st 1 - U N.D.
Tetrachloroethene..........ceiiieciicitii st e 0.5 e N.D.
1,1,1-Trichloroethane...............cccocvvriririni e, 0.5 e e ane e e N.D.
1,1,2-Trichloroethane. N.D.
[irichioroethene:
Trichlorofluoromet

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

@)&J\CDV

Belinda C. Vega
Project Manager 9112585.KEl <4>
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Date

RERARKS

TURN AROUND TIME
\o AM <

s 1S

4
- Signature
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i

| 3. Did sny sewples received for analysis have head space?

< < K
title

e

Will samples remain reffigerated until analyzed?
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ANALYSES REQUESTED
O
\9
. Heve oll samples received for snalysis been stored in ice?

1
2.

e et e Eme s m— e g v e m— e e g —

] The following MUST BE conpleted by the Laboratory accepting samples

| for sralysis:

NO
f 4. uere samples in appropriate containers and properly packaged?

CHAIN OF CUSTODY
|
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