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I INTRODUCTION

This report describes a plan developed by Harding Lawson
Associates (HLA), for treatment of ground water containing
gasoline constituents at a service station site formerly owned by
Texaco Refining and Marketing Inc. As shown on Plate 1, the site
is at 2225 Telegraph Avenue in Oakland, California. The service
station is currently owned and operated by Exxon Company U.S.A.

HLA previously conducted an investigation at this site that
defined a dissolved gasoline plume in the ground water with
concentrations of chemical compounds exceeding action levels
established by the California Department of Health Services
(DOHS). The purpose of this work plan is to outline a remedi-
ation program that will remediate the dissolved gasoline plume
on-site while maintaining hydraulic¢ control of the ground water

in the site wvicinity. Specifically, HLA proposes to: extract

ground water using three on-site recovery wells, treat the

extracted water through contact wigpmgygpglﬁ::ggtiyggegwggybqq

(GAC), and discharge the clean, treated water into the Oakland

sanitary sewer system.
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ITI OBJECTIVES OF REMEDIATION

A. Previous Investiqation

In May 1988, Texacoc Refining and Marketing Inc. retained HLA
to conduct a site investigation of a service station at 2225
Telegraph Avenue in Oakland, California. To date, the investi-
gation has been performed in three sequential phases, results of

which were presented in reports issued on the following dates:

1. Sensitive Receptor Study May 24, 1988
2. Subsurface Investigation July 20, 1988
3. Environmental Assessment ' June 22, 1989

To update project status, HLA issues quarterly technical
reports to Texaco Refining and Marketing Inc. that describe

continuing activities and present findings.

B. Summary of Findings and Need for Remediation

The results of HILIA’s investigation indicate that remedial

actions are necessary to address the following conditions at this
site:

1. Shallow ground water beneath the site contains dis-
solved benzene, toluene, ethylbenzene, and xylenes
(BTEX) in excess of Drinking Water Action Levels
{DWALs) and Maximum Contaminant Levels (MCLs).* The
lateral extent of BTEX in the ground water is not known
at this time because of restricted access on Telegraph
and West Grand Avenues imposed by the City of Oakland.

* The DOHS issued a revised action list for chemical
contaminants of drinking water in a letter dated April 19,
1989 (Appendix A). MCLs are drinking water standards
enforced by law under California Code of Regulations, Title
22. DWALs are recommended levels but are not enforced by
law.
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Subsurface exploration north of the site, on West Grand
Avenue, was also restricted because of the existing Bay
Area Rapid Transit (BART) tunnel. Distribution of
total petroleum hydrocarbons (TPH) as gasoline in the
ground water is presented on Plate 2.

2. BTEX and TPH (as gasocline) concentrations in excess of
100 parts per million (ppm) have been detected exclu-
sively in soils at 12 to 13.5 feet below the ground
surface. This interval is within the zone of fluctu-
ation of the ground-water table.

A more detailed discussion on site conditions is presented

in a subsequent section of this report.

C. Objective of Proposed Work

HLA proposes to remediate the ground water on site by
extracting from three on-site wells, treating the water by
passing it through granulated carbon and discharging to the
sanitary sewer. The clean-up goals for this remediation will be
to continue ground water remediation until ground water samples
from monitoring wells have concentrations of BTEX at or less than
the existing DWALs or MCLs. We believe these levels to be ade-
quate because the primary exposure pathway of these chemicals is
through ingestion of ground water. As explained in our Sensitive
Receptor Study, there are no registered drinking water wells
within 1/4 mile of the site, and therefore HLA believes that
human health is protected. We also believe that the DWAL and MCL
are reascnable clean-up levels that can be achieved with avail-
able technologies.

Because significant concentrations of BTEX and TPH have only

been detected in the soils below 12 feet and the water table is
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12 to 14 feet deep, we believe that no remediatinggf the vadose-

If an off-site upgradient socurce of petroleum hydrocarbons
is identified during the remediation, changes in the clean-up

goals for individual monitoring wells may be requested.




Marding Lawson Aasoclates

ITT SCOPE OF WORK

The work will be approached as five tasks:

Task 1 - Drill and install one 25-foot-deep, 4-inch-
diameter recovery well and modify well heads of
MW-6C and MW-6D

Task 2 - Construct a ground-water collection system from
three recovery wells to the treatment facility

Task 3 - Install pumps in three recovery wells

Task 4 - Install water treatment system

Task 5 - Start-up and monitor the water treatment system.

A. Task 1 - Drill and Install Recovery Well

A recovery well (RW-6A) will be installed, as shown on Plate
3. Existing monitoring wells MW-6C and MW-6D will also be con-
verted into recovery wells.

The well will be drilled with 10-1/2-inch augers to a depth
of 25 feet, and constructed of 4-inch-diameter PVC casing (see
Well Construction Details, Plate 4). The well screen {0.02-inch
slot size) will extend from approximately 10 to 25 feet below
grade. The annular space between the casing and the borehole
wall will be filled with No. 3 Monterey ﬁand to approximately one
foot above the top of the screened interval. A 2-foot-thick
bentonite seal will be placed above the sand pack, and the
remainder of the annulus will be filled with a cement-bentonite
grout to just below the ground surface.

The top of RW-6A will be slightly below the ground surface
and equipped to attach to the collection system piping. A lock-

ing, 2-foot by 3-foot traffic box will be installed over the well
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to house well-head attachments. The existing traffic boxes
protecting MW-6C and MW-6D will be replaced with 2-foot by 3-foot
rectangular traffic boxes below grade to accommodate well head

equipment associated with pneumatic pumping systems.

B. Task 2 - Construct Ground-water Collectien System

A ground-water collection system, in the configuration shown
on Plate 3, will be constructed in a 2-foot-deep trench to con-
nect the recovery wells with the treatment compound. A 4-inch-
diameter, flush-threaded, PVC pipe will extend from the recovery
wells to the treatment system compound. The pipe will contain
two pneumatic control lines (a 1/2-inch inside diameter [ID] air
source line and a 1/4-inch-ID pilot line), and a 1/2-inch-ID line
to transport extracted ground water from the recovery wells to
the treatment system.

The bottom 2 inches of the trench, which will contain the
pipe, will be backfilled with sand. Then the pipe will be laid
in the trench and sand will be placed to 6 inches above the
4-inch pipe and compacted by tamping with vibratory equipment.
The trench will then be backfilled with Class II aggregate
baserock and compacted to a minimum of 95 percent relative

compaction* to within 2 inches of final grade. A 2-inch asphalt

* Relative compaction refers to the in-place dry density of
soil expressed as a percentage of the maximum dry density of
the same soil determined by ASTM D1557-78 laboratory test
procedure. Optimum moisture is the water content that
corresponds to the maximum dry density.
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layer will than be placed and compacted in the trench to match

the existing grade.

C. Task 3 - Install Pumps

Pneumatic injector pumps will be installed inside the three
recovery wells (RW-6A, MW-6C, and MW-6D) to facilitate ground-
water extraction. Schematic representation of the ground-water
extraction system is presented on Plate 5. An air compressor and
control panel will be installed in the treatment system compound.

Each well will be equipped with a pneumatic control device
that will stop the flow of compresséd air to the pump when the
water level in the well drops below the pump inlet. The water
discharge line at each well head will have a block valve (ball

type) and sampling port.

D. Task 4 - Tnstall Water Treatment System

Extracted ground water will be processed through a water
treatment system consisting of a retention tank, charge pump, and
GAC canisters as shown in the schematic representation presented
on Plate 6. The ground-water collection system will be connected
to a retention tank. A centrifugal pump will be used to move
water collected in the retention tank through GAC canisters for
treatment prior to discharge to the sanitary sewer. The oper-
ation of the pump will be controlled by a high and low level
switch in the retention tank; high level will start the charge
pump, low level will stop the charge pump, and high-high level

{to prevent overflow) will stop the well extraction pumps. Three
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GAC canisters will be connected in series with a l-inch-diameter
PVC manifold to redistribute flow. Sampling ports will be
installed in the influent line, effluent line, and between each
canister. A flow meter totalizer will be installed on the
effluent line at a point before the line discharges to the
sanitary sewer.

The above treatment system will be installed on an 8-foot by
16-foot reinforced concrete pad enclosed by a fence at the loca-
tion shown on Plate 3. A low retainer wall will be installed
around the perimeter of the pad to provide secondary containment
for liquids.

A licensed contractor will install flush-threaded cast iron
pipe, which will discharge treated ground water from the treat-
ment system to an on-site sanitary sewer connection after we
receive the East Bay Municipal Utilities District (EBMUD) dis-
charge permit. Electrical work will be performed by a licensed
contractor. HLA will provide construction management of the

installation.

E. Task 5 — Start-up and Monitor Water Treatment Svstem

We expect that the construction operations described above
will take approximately 2 to 3 weeks: a 2- to 3-day full or
partial closure of the station services will be necessary to
install trench and piping between wells RW-6A and MW-6D. The
balance of the work can be done without any station closure.

After the ground-water extraction and treatment systems are
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installed, HLA will provide testing of the remediation system
over a three-week period. During this period, discharge water
will be retained in a storage tank on site. After the test, it
will be pumped tc the sanitary sewer.

Water samples will be collected, as regquired by an EBMUD
ground-water discharge permit, to assess treatment efficiency.
We propose to sample treated effluent on the following schedule:

daily for one week, weekly for the remainder of the month, e To

Je (P‘

monthly for the remainder of the quarter, and quarterly gL MeT
-
/pewﬂﬁﬁl‘y‘eﬁf‘lﬁ(

thereafter.

Midstream samples will be cobtained weekly to monitor hydro-
carbon breakthrough of the first and second canister. The first
canister will be removed once breakthrough of the second canister
occurs; manifold valves will be manipulated to allow a clean GAC
canister to be installed in series, following the remaining two
canisters. Monitoring of the second canister in the series will
continue on the basis of initial breakthrough times and EBMUD
requirements.

We will evaluate the effectiveness of site ground-water
remediation quarterly, by sampling and analyzing water from eight
on-site and one off~site monitoring wells. Status reports will

be submitted quarterly.

F. Schedule
We anticipate that the proposed grouhd-water remediation

system will be operational within three months after approval is
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obtained from the appropriate regulatory agency to proceed with
the work outlined in this work plan (see Anticipated Remediation
Schedule, Plate 7). HLA will submit an application to EBMUD for
discharging treated ground water to the sanitary sewer; we expect
that the permit will require one to two months for processing.
During this time, HIA will prepare design drawings and specifi-
cations and solicit licensed contractors to install the ground-
water collection system, construct components of the water
treatment system and compound, install electrical wiring, and

connect plumbing.

10
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IV SITE CONDITIONS

A. Location and Topography

The former Texaco service station is located approximately
3.0 miles east of San Francisco Bay near the main business
district of Oakland, California (Plate 1}. The surrounding area
consists of commercial/retail business, including a Chevron
service station immediately across Telegraph Avenue, and a Beacon
service station northeast (upgradient) of the site (Plate 8}.

Surface elevation at the site is approximately 20 feet above
mean sea level. The land surface slopes gently southeast, toward
Lake Merritt and the Oakland/Alameda Inner Harbor. This area has
been extensively developed, and surface-water runoff is mainly

controlled by the municipal storm sewer system.

B. Geographic Constraints

The City of Oakland and BART have restricted off-site sub~
surface access in sidewalks and streets to the north, east, and
south of the site; a church occupies the entire adjacent property

to the southwest.

C. Vadose Zone Scil Condition

Because petroleum hydrocarbon concentrations in excess of
100 ppm have not been detected in the vadose zone soils (above
fluctuation in the ground-water level), no scil remediation is

necesgsary.

11
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D. Ground-water Gradient

Ground water is encountered at approximately 13 feet. The
estimated ground~water flow direction is predominantly southwest,
with a gradient of 0.005 foot per foot. As shown on the ground-
water surface map (Plate 9), in the northern part of the site,

the ground-water flow direction is more toward the west.

E. Ground-water Condition

No free product has been observed in any of the monitoring
wells. Hydrocarbons dissclved in the ground water are generally
limited to the vicinity of the tanks and pump islands, extending
southwest. The distribution of these hydrocarbons is presented
on Plate 2.

Water from five on-site wells near the tanks and pump
islands contains detectable levels of TPH. As of September 1989,
the lateral limits of the plume are delineated by wells MW-6G,
MW-6A, MW-6F, and MW-6I, which yield samples with non-detectable
hydrocarbons (<50 parts per billion {ppb] TPH). Upgradient plume
definiticn is incomplete because of restricted subsurface access.

Hydrocarbons may be migrating to the site from an upgradient
source. In water from upgradient well MW-6B, combined concentra-
tions of BTEX have increased from 6.6 ppb to 160 ppb (samplings
of October 20, 1988, and July 11, 1989, respectively). Except
for downgradient well MW-6E, water from every other monitoring

wall has exhibited a reduction in BTEX over the same time period.

12




Harding Lawson Assoclates
F. Underground Fuel Tank Inteqgrity

Three steel underground fuel tanks, installed in 1964, have
cathodic protection and contain both leaded and unleaded gasoline
(no diesel service). In November 1986, a fiberglass waste oil
tank was installed in place of the previously existing waste oil
tank. All four tanks and associated transfer lines were certi-
fied as "tight"* on June 30, 1988, by Paradiso Construction

Company of Oakland, California (see Appendix B).

G. Source of Hydrocarbons in Ground Water

Given the positive results in recent tank and line integrity
tests, and the limited extent of hydrocarbons in ground water,
the most likely source of hydrocarbons is from past tank

overfill.

* Tank systems certified as "tight" meet the criteria
established by the National Fire Protection Association
Pamphlet 329.

i3
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V GROUND-WATER TREATMENT SYSTEM

A. Design

Design parameters for the water treatment system are pre-
sented in Table 1. Influent concentrations are derived from an
average of results from chemical analyses of ground water from
the three wells that had the greatest concentration of dissoclved
hydrocarbon constituents'(MW-Gc, MW-6D, and MW-6H). Effluent
concentrations are established by EBMUD, using the average
concentrations in water processed during 1988. Flow rate is
estimated from hydraulic calculations discussed in a subsegquent

section of this report.

Table 1. Water Treatment System Design Parameters

Influent Concentrations {ug/l)

TPH Ethyl-
{as gasoline) Benzene Toluene benzene Xylenes Lead
MW-6C 18,000 7,900 430 350 1,100 <0.3
MW=-6D 2,200 800 26 58 31 4
MW-6H 660 480 <10 16 <10 <1
Average 7,000 3,000 160 140 380 <2

Effluent Concentrations {(ug/l

Benzene Toluene Ethylbenzene Xylenes Lead
EBMUD
Specifications 3 31 5 42 2
Flow Rates
Unconfined Aquifer Transmissivity = 187 gpd/ft
Conductivity 5.0 feet/day Storativity (specific yield) 0.04
Average Saturated Q {per well) = 0.3 gpm

Thickness = 4.0 feet
Expected Total Flow Rate = 0.9 gpm
Design Flow Rate = 0 to 5 gpm

14




Harding Lawson Assoclates

The proposed treatment system consists of a retention tank,
a charge pump, and three GAC canisters connected in series to
maximize carbon utilization efficiency (see Plate 6). A l-inch-
diameter PVC manifold will be installed to redistribute flow
between the GAC canisters as they are replaced.

The retention tank will serve three purposes:

1. Provide a constant head source for the charge pump to
draw from, thus maintaining steady operation

2. Prevent air in the ground-water collection system from
entering the GAC media

3. Retain any free product that enters the collection
system, which wcould be skimmed from the tank to prevent
fouling of GAC media.

A triple function fluid level control switch will be
installed in the retention tank. At high level, the switch will
start the charge pump to move water from the retention tank
through the GAC media; at low level, the switch will stop the
charge pump; and at its overflow level, the switch will shut off

the extraction pumps in the recovery wells to prevent tank

overflow in the event of a system failure.

B. Feasibility

Treatment with GAC media was decided upon after considering
air stripping as a remediation technique for this site. Several
factors make air stripping less cost effective than the proposed
system: low flow rates, mechanical maintenance costs, permitting

requirements imposed by the Bay Area Air Quality Management

15
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District, and anticipated monitoring requirements of effluent

air.

16
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VI HYDROGEOLOGY

A. Near-surface Geologic Profile

Seven soil borings (B-1 through B-7) and nine monitoring
wells have been drilled on and off site in the wvicinity of the
subject station. Subsurface materials generally consist of
stiff, silty clay (10 to 15 feet thick), underlain by a dense
silty sand layer (3 to 8 feet thick). The sand layer is
underlain by more silty clay or silt. A shallow subsurface

cross-section is presented on Plate 10.

B. Aquifer Testing

Hydraulic conductivity was estimated from the results of
three single-well slug tests, using monitoring wells MW-6H, MwW-
6D, and MW-6E, which are generally downgradient of the under-
ground fuel tanks. Water levels were compared with stratigraphic
logs of the wells to classify the most permeable stratum adjacent
to the screen in the saturated zone as hydraulically confined or
unconfined. Table 2 lists the hydraulic conductivity estimates

derived from the tests.

Table 2, Slug Test Results

Estimated
Hydraulic
Thickness Conductivity
Well Lithology of Most Classification of Stratum of Stratum
Number Permeable Stratum of Stratum (feet) {feet /day)
MW=-6D sand confined 2 5.9
MW-6E sand, fine-grained confined 2.5 1.2
MW-6H sand, medium—-grained unconfined 6 4.8

17
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C. Flow Rates
Initially, the expected flow rate from the three recovery
wells is 0.3 gallons per minute (gpm) per well, using the parame-
ters presented in Table 1. As ground-water extraction continues,

flow rates are expected to decrease.

D. Capture Zone

As shown on Plate 11, cones of depression about each well,
with radii of approximately 50 feet, are expected to develop
after two months of operation. These cones will provide an
imposed gradient toward the wells of about 0.05 foot per foot,
which is 10 times greater than the natural hydraulic gradient
across the site. In these calculations, we used the flow rate
parameters presented in Table 1. The combined cones of depres-
sion (capture zone) of RW-6A, MW-6C, and MW-6D should provide
hydraulic control over the site to recover the dissolved

hydrocarbon plume as it is currently defined.

E. Feasibility

Three recovery wells were compared with the installation of
a recovery trench. Capture zone calculations indicate that the
proposed recovery wells will eventually dewater the low conduc-
tivity aquifer at this site; the additional expense to install a

recovery trench would not provide increased hydraulic control.

18
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Harding Lawson Associates

APPENDIX A

DOHS REVISED ACTION LIST FOR
CHEMICAL CONTAMINANTS OF DRINKING WATER



S5TATE OF CALIFORMIA—HEALTH AMD WELFARE AGENCY

ARROING nSSQC.
GEQRGE DEUKMEIAN, Govermor

DEPARTMENT OF HEALTH SERVICES

2151 BERKELEY WAY
BERKELEY, CALIFCRMNIA 94704

TC: ALL INTERESTED

LIST

Cr ACTICN LEVELS FOR CONTAMINANTS CF

April 19, 1%89

PARTIES

DRINKING WATER

Fexr your information and reference, I am forwarding a <opy
of thi Department's most recently revised acticn level
list for chemical contaminants of drinking water The
recently adopted maximum contaminant levels (MCLS have
been dealeted. This 1list also reflects changes in ths
action levels of some of the contaminants.

A list of the
your refesrence.

For further

contact me
Water Supply Branch

Enclosures

recently acop

2d MCLs 1is alsc encleosed

information ceocncerning these lists, you may
at the technical staff office of th Public
in Berkeley (415) 540-2172.
Sincerely,

e
ﬁ;DaVld P, Spath, 7 .D.,
U chemical Standards and

Technology Unit
Public Water Supply Branch

Chiesf



State of Califormnia
Department of Health Services

Drinking Water Action Levels Recommended
by the Department of Health Services

April 1889

Chenical : Action ILevel
rarts per billion (ppb)
Pesticides
Chlorinated Hydrocarbon

2lérin Limit of Quantificatien (0.03)
a-Denzene Hexachloride 0.7

(2a=-BHC)
b-Benzene Hexachloride 0.3

(o=3BHC)
Chlecrdane 0.1
Dieldrin . Limit of Quantification (0.05)
Heptachler 6.01
Heptachlor Epcxide 0.01
Pentachlercphencl 20.0

Crgancphesphate

Dimethoate 140.0

Diazinen 14,0

Ethic 35.0

Malathion 160.0

Methyl Parathion 30.0

Parathion 30.0

Trithion 7.0
Carbamate

Aldicard 10.0

Baycon 2Q0.0

Carkaryl €0.0
Phthalamide

Captan 350.0
Amides

Dirhenamide 40.0
Fumigants

Dibromochloropropane 1.0

1,2~Dichloropropane 5.0

Chlcropicrin 50.0 (37.0)*

Miscellaneous
Terrachloer 0.9
(Pentachloronitrobenzene)

*Taste & Cdor Threshold




.-.2_
Herbicides
CIPC 350.0
(isopropyl N (3-chlorophenyl) carbzmate)
Glyrhosate 700.0
Alachlor Limit of Quantification (0.2)
Purgeable Zzlocarbens
Methylene Chloride 40.0
Tetrachloroethylene 5.9
1,l-Dichloroethane 5.0
Trichlorocflucromethane 150.0
(Fraon 11)
l,1,2-Trichlero-l1l,2,2=-tri- 1,200.0
flucroethane (Frecn 113)
Cis-1,2~Dichlorcethylene 6.0
Trans-1,2-Dichlorocethylene 10.0
Purgeable Arcmatics
1,2~Dichleocraobenzene 13C.0 (10) *
1,3-Dichlorobenzene . 1320.0 (20) *

(Acticn Level for 1,2-Dichlorchenzene and 1,3-Dichlorobenzene is either
for a single isomer or for the sum of the 2 iscmers)

Toluens 100.0

(Actlion Level for Xylene is either for a single iscmer or the
sum of the 3 iscmers)

Phenols
2,4-dimethylphenol (400.0) *
Phenol (1.0)*% (For Chlorinated
Systenms)
Aldehydes
Formaldehyde 30.0

*Taste & Odor Threshold




Department of Health Services
Recently Adopted Maximum
Centaminant Levels Fer Contaminants
In Drinking Water

April 1989
california Code of Regulations
Title 22
Constituent Maximum Contaminant Tevel
Incrganic me/l
(Section 644353)
Aluminum ) 1.
Radiocactivity pci/l
(Section 64441)
Uranium 20
Organic me/l
(Section 64444.5)
Atrazine _ 0.003
Bentazon 0.018
Benzene _ 0.001
Carbon Tetrachloride 0.0005
1,4-Dichlorcbenzens : 0.005
l1,2-Dichlorcethane 0.0005
l,l-Dichlorogthylene 0.006
1,3-Dichloropropene | 0.0005
Ethylbenzene D.680
Ethylene Dibromide 0.00002
Molinate 0.02
Monochlorecbenzene 0.030
Simazine 0.01
1,1,2,2-Tetrachlorocethane 0.001

036017/83/8/89/S




- -
Thiobencarb 0.07

1,1,1-Trichloroethane 0.200
1,1,2~-Trichloroethane 0.032
Trichloroethylene 0.005
Vinyl Chloride 0.0005
Xylenes ‘ 1.750%

*MCL is for either single isomer or the sum of the lsomers.

036017/83/8/89/S




Harding Lawson Assoclates

APPENDIX B

TANK SYSTEM TIGHTNESS TEST
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PLEASE PRAINT

~dia Ghart for Tank Sysizm Tighiness Tesi

I 1. OWNER  propery X1 (TEX Lan
Tenks) @ Nama Acdrass Reprasentativa Tslephane
Nams . Adcresa 7 Aenresoniaitme _ Telepnons
I 2. OPERATCR [TEAn 2225 TELECRAPH/GRAND ORAj4/IN (A1 FolfM I A
Nama Accrees i Taiecncne
3. REASON FOA EFONURED Fof SALC OFE FROFEAT
TEST ' !
(Exglam Fuity)
N
4, WHO REQUESTED Dnad HMecin :
I TEST AND WHEN Name Title Comaany gr ARiligticn Cats
’ Addreas . Telepnona
famity by Clreciion Canagity . Brana/Supphar - Grada Approx, Age Slowt/Fibergiass
3. TANK INVOLVED - e
I : = CAc— (K ] : Ladiin ST
lo maniorind timss B2 2ATER 2K Sdreg ) uen, l
3 WEL IO K : - LA Sanen . | n
l TG A < S0 WALTE (DICVWIAT=R TreT i gEeerice
: Location Carves filla . N vers Siphones
6. INSTALLATION ‘ ’
- - o l‘\j @' by — [f -—1
DATA ConeRETE U z % R
22T Y=
Nermn inside driveway, Camerste, Blaex Top, Size, Titeflll maxa, . Suction, Ramata,
Roar of stabion, aic. Enrn. mte tubem, Remote Fills JJ,!“ Sze. Manrided 210 ‘Which tanics? Maks if kngwn
T. UNDEHGROUND is tha watar over the tank7
e oo 0 e i : Tl Zno
8. FILL-UP FanKs 12 b filec e ome  Amangeaby N Toreonons
l ARRANGEMENTS Exrtra Broduct 1 o0 o anc un tank testar, How nd who o provide? Consider NG Load,
Terminal or thar contact
{or notice or Inguiry
I Comonny MName Telaphone
9. CONTRACTGR, Paradisp Construcrion Company
MECHANICS,
any other contractor
l lnvgived
10. OTHER
INFORMATION
OR REMARKS

Additional nformaiion on sy ibems abowe. Ctficiaia ar others 10 be advised when lesting is In progress of completed. VISRom or cosenvers present during tost, ste.

11. TEST RESULTS

Tmmmﬂmmmwwﬂmhmﬂmmmmnﬁm
#3 datailed on sitsched tett charts with resuits as follows:

Tank idsntification Tigmt Leakage Indicated Oata Toatad
) e AST VES | +.ooe &P £ -30-5&
o CearreR “Uts +.n2] &GP L= —83
3 W EST” Yes +02.3 &P =30 ~55
=P, AlORTH YES — o2 CPH G-20-38

12. SENSOR
CERTIFICATION

al 1]

Serial No. ol Thetmat
Sansor

13. Thin Is to cartity that thesa tank sysiems were kesied on the deteis) shown. Those indcated se
Nrilonal Firs Protection Asscclaton Pamphiet 329

Techniclana
. pﬁlu.:P -F-DE/MI:"ILLO Faradiso Construction| €

Touting Comractar of, Comipdny. By e
o
cantcasons L22E5/O FHO) 9220 G Street, Qakland, CA 94603

. MJA i
Cartification # ,/\-!I/ A .

PNBEZT
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WTEkACn 72265 [ELE GQAPH/GPAM[\

Address Ma. and Stroeal{s) Cily

Hama ot Supplisr, Gwnir or Uaaler

-

AKLAN D CA{A I sfzﬂi_r.A__é_;EO‘C?é

Stata Date OF Test

jI}\MK TO TEST
tAsT

Identhy by pas-hon

Resurde

Brand and Grads

15a. BRIEF DIAGRAM OF TANK FIELD

16. CAPACITY _
,© or'g)

Hominsl Cepaclly

From
I.-_] Slation Charl

D Teok Mamaciuies's Chast

Gallons

Dy mioal accurate

capacity chart svallable (00 L)( %

ij Company Engineaing Nata

l‘gart':l\ull: auppliod wilh ’:}T T
E] Oghar

GaHons

17. FILL-UP FOR TEST
Stick Waler Boltom d
Lafore Fill-up

¢

ICES ) Butons

96"

Tahk Dlameler

18. SPEC’AL CDND!T’ONS AND PHOCEDUHES TO TEST Tl”s TANK D Waler in lank [M*—-llno[l) balng lested with LVLLY

Gow manus! ssclions applicsble. Check Lelow snd record procedury In kg (27).

Use maximum sllowable 1est prossura for i lests.
Four pound ruls doek not apply 10 doublewsliod lanks

Cumplale sectlon below:

1. I fout pound rule require 17

2 Haight 10 127 mark from badom of tank —_—in.

3. Presaura st botiom af 1snk JRN— % -4 A
Y

4. Presaure o top ol lank ) P51

[:] bigh water {able In fsnh oxcavation

TaPol=

Total Gsllons
Gisllony 24, Resding

LoYs
- 1O
— O
LOSE

9"

bIRTER.

19. TANK MEASUREMENTS FOR

21. VAPOR RECOVERY SYSTEM [Jsuger [sigen

. TSTT ASSEMBLY
Botiom of Lank o grada® ..., cciierniiiniieien .__L..#_AB (0__ In.
Add X0 tor “T* probe anay. . ...l ______“QQA In

Total tubing 1o assemide - approximate ,,...,,...,.. __/,{.&L_ In.,

20. EXTENSION HOSE SETTING
M.j&_— in.

Tank 1op Lo @rade’ ... ireiiei e ierir i .

Extond hosa on suction lube 6 or more

bolow IANK BOP 1o vvirrcrsniveriinasieersieerinon

*W Flll plpe extends sbove grade, wee lop of 14l

_l.i(Lm.
9l

4.

Dapth of bunat

Tank din.

Watar inbiy
NOTES:

The sbave calcultilons are (o Ba used for dry soll condillans to
satshilsh & pasitive preasury advaniags, of whenusing tha four pound
rule 16 comgpenssle for lhn presence of subsuriace walar in the 1ank
(TS

flofor 10 HFE.P.A. 30 Soctions 2-3.2.4 and 27.2 snd the tank
manufaciurer ragarding allowable system les! pressures.

[4
22, Thermat-Sansor reading sher circulsilon -—3 --" Ié R
iqhes
r'iﬂ‘!%
23 Digila par *F in range of expuctod change el LA,
dlglla

COEFFICIENT OF EXPANSION {Complete after circulation)

24a. coroctea apt Cinawly
Obsarvad APS. Qravily oo i

24b. COLFFICIENT OF EXPANSION
RECIPROCAL METHOD

YR8 0 PEOUUET v errrenasens s aeesbeaseeee s nnn CTE CottM €
Jlf.:.'drmrmmr Employed .. voiiiaiinasiiinaeninisns AE_....—'C’M. .Si
Yompeialure In Tank

Allat GIRCOIAEION o1 ys s i vease s es st cnteanstaiann e ee s aans _é_’i‘_gl_ *F

L7
Tomperatung ol SAMpIE ..o ,_."_/-'_-A 'F

CB0968 (o3 oo t2.2 . (t2.

9
Chgorved APL Gravily oovoniiiii e, _./ﬂ:.,,.‘_

Reclprocal _}_ll_l:lé._. Paga & -_(Hf,l

oS ., {3

Tatsl quaniity in Reciprocsl
lull tank (18 ar 17)

4,198 1981

Veluma changu in
hls lank pai *F

Translar 10 Ling 264

Hydromoeler omPOYed . oo viianiiiciiariiairiiensiriioraes —_———  __H

Obanrved Samply TOMPEAAIUA ...yvevevsnseeereraesres o _*F

Corrected A P.1. Gravily
@ 60°F, From Table A..oiiiiiiiiiiiiiiniiiiiion

Coeliiclont of Expansion
lor Invelved Praduct

Transler COE 1o Line 250

24c. FOR TESTING WITH WATER  weavubicean

Watar Temporature siter Cligulstion
TalHe G o e e e _'F

Caaflicient al Water
Tabio D oo i e e e

Addad Surfactant? E] Y3 D Ha  Traastor COE to Lina 25b.

25 (a) « ()

= (C) gailons

Totak quantlly In Coslliclenl of expanalon lor
kil tank {16 or §7) [nvalvad producl

% Y 1% )ar! A

Volaing chaags in this tank

1wt °F
B ot I AP U

¥
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P-T Tank Test Data Chart
Addillonnl Info ‘

406&

1. Nel Volume Cnan

Signature of Tesliok

A ole

ﬁ.:ﬁlalemenl;

ank and producl handling system has haon tasied tight

according to the Precislon Tost Criterda as eslablished by
H.F.P.A. publication 329. This is notl intended to Indicate
parmission of a luak.

OR

{7 Tank and product handling sysiem has tatlod the tank 1lghtness
test according Lo the Proclsion Test Griteria as oslablishod by
NLE.P.A. publlcation 329,

It is the responsibility of the owner and/or operator of this
system 1o iimmedialely advise stata and local authorities ot aay
Implied hazard and the possibility of any repartabite poliution ta
the envlionment a5 a resull ol the indicaled [ailure ol this
system. Heath Consultants incarporated dags not assumae any
responsibility or dtability dor any Joss of productl to tha

anyirgnmenl

Tank OCwnor/Oporator
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e B I —
A iFoR MNIA -0 -8%

Hama of Suppller, Owner or Daates

Addresk Mo. and Sirool{s Cly

- 6 6 )
State Daty of Toat .

15, TANK TO TEST

#7 Ceprer

identity by position

DUPER LIBLEADED

Bund snd Grade

15a. BRIEF DIAGRAM OF TANK FIELD 16. CAPACITY

(o

Hominat Cepaciy

From
D Sistion Cherl

D Tank hManulaciurar'y Chart

-

Gattans

iy moal acturnie
capacity chart available

ot

D Compeny Engineoring Dals
IB Charts supplied whhe £ 77T

Other

Galions

17. FILL-UP FOR TEST

Stick Water Botiom .
belore Flk-up In.

7

i

Ao w”

-Iloru

i VAR,

Invenlary
Tunk Clameler

18. SPECIAL CONDITIONS AND PROCEDURES TO TEST THIS TANK [ witermuunk [Blinets vatng wstoa wimynrr

Sad manuad peclons spplicable, Chech below and record procedurs n log {27).

Use muuknum aliowable test prowsuie for &l Yasta.
Four pound ruls 8oes 1ol spply 10 doublewaliad lanks.

Com'platu sacilon below:

1. Js tour po‘.m.cl Tuls required?
2 Halght 1o 127 mask from bottom of tank
A ?aenuu &t bottom of tank

4 Presauie 81 16p of tank

D gt waler bable In tank excavatlon

Totst Gallons
02 Roading

(048

N7

)

Qallons

L/
YL of
[LATER,

19. TANK MEASUREMENTS FOR

LOS&
Teanslar tafal 10 line 253

21. VAPOR RECOVERY SYSTEM [ Jsuger [Jsugan

TSTT ASSEMBLY
Bottom of tank 1o grade* ... ... .ccieiniririeriaan __.__’_é__(—?
Add 30" tod "T" probe nny. ag.ln.
Totsl tubing to assernble — approxhaute ... ...v0 0t Z

20. EXTENS.IOM HOSE SETTING

Tank top 10 Qrade” c.cviiiniiinicaiiinanisnsiaiaii.

_*»&

Extend hosa on suclion fuba 8 or more
BOlow HNK 10D ov ey ieriar i e b ey

"It Fill plpe oxtende abova grada, une lop of (.

Deplh of burial

Tenk dia.

¢ The above calculations are (o be used for dry soll conditlons 16~ X .
establish a pashive preasure sdvantege, or whan using the four paund : .
fuls 1o campensats for the presence of subsurface water In the tank ¥

Broa

- Aefar 1o NF.P.A. 30, Secllons 2-3.2.4 and 2-7.2 and the tank ;.

" manutaciurer regerding aliowable system lest preasuras,

LS,

22 Theanal-Seissor resding afior circulation

@710

23. Diglts par *F in range of axpocisd chunge

dlalla éz__

COEFFICIENT OF EXPANSION (Complete afler circulation)

- 24a. corected AP.L Gravity

24b. COEFFICIENT OF EXPANSION
RECIPROCAL METIIOD

THpo o PIoduch . oot ivriiirsevireorinnrniivaurarnirs

Ao PE
Sl
0.z,
2.0
+2,8 (3.

Hydromater EmMpIoyed . uvuiinvivvasivrorcrrsioioanaesd

Tompesalure In Tank
Aller Clreulathan o\ iir i e

Tamporslurd ol Samplé o v riaeriiinciaiionrannaenns

DIHBronCE {7/ .o ocey i iiiiira s caerri s iratriaaatiarin

Otisrvod A P). Gravlty .

Recipiocal Ibol[____ Paye & (Q

0SSk, IS orl

Tatel quamity In Ruciprocal
ull 1ank {16 o 17

4,0622928%

Volumas change bn
Whls Lank par *F

Teanalor 10 Ling 262

Otsorved AP.L Gravily o oovviirrisirriieiire e
Vydromelsr omployodh . uev s ieaiiiriineiiarraiiriiiiriiee m—a— i H

Obusrvad Bample Tamparsiure .....coiiiininiain ——

Carractad‘A.P.L Gravity
GO0*F, From Yable A o.coiaiiiiiiiiiiniiiaiiiian

Coatilcient of Expanslon
lor Involved Froduct -
FromTablo B ... ouriiri e e e

Transter COE 10 L lng 250,

24c. FOR TESTING WITH WATER s tatacan

Water Temparalure alter Clrculallon
Toble G oot e v riaar i st e e e s ia —_ _'F

Coofliclent of Walas
L

Addad Surtacianty E] Yeu D Mo Translar COE 10 Line 250

25, (A x« () = {7
Totad guantlty In Cootliclent of expanslon lor Vihima change In ihls tank
full tank {16 or 17} dnvotved prodict por *F
PREP -y - —_— T
w6 WY.0279254%7 . 320 Y7 AT

gativns

il orzy]
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Signatura

P-T Tank Test Data Chart
Additlonal Info

of Te er:
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2, Statement:

ank and producl hendling systom has boen tested tight

according to the Preclsion Test Critorla as establishoed by
N.F.P.A. publicallon 329, This s not Intended tq indicale
permission of a leak,

on

Tank and product handing syslom hag 1slad the tank Ughtnoss
tast according Lo the Preclsion Test Grituria as estublishod by
N.F.P.A, publlcation 329.

It is the responsibitity ol Lthe owner and/or operatar of Ihis
system o lmmedialely advlse slale and local authorities of any
lmplied hazard and tho possibilily of any reporlabla pollution lo
the environinent as a result of tho indicated failurg ol this
systom. Haath Consultants tncorporated does nol assume any
rasponslbility or liability tor any loss of product 1o the
anvironiment.

Tank COwner/Operalor

T
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15. TANK TO TEST

# 2 [Je

(denitty by ponh.cn

L)M(_EADE—D

Brand und Grede

15a. BRIEF DIAGRAM OF TANK FIELD

16. CAPACITY

Hominal Capachy

/O, 000

From
D Stallan Chart

D Tank Manutactures’s Chan

4 Qallons

By mosl accurale
capaclly chart availsbla

[O1 3

D Company Englasenng Dsva

[Q_cmm wipphled wiin FT-T
D Othes

Galiops

17. FILL-UP FOR TEST
Silck Water Bottom d

.

balore Fill-up

UITER [T

9 .

L Invenlory
Tenk Dlamoter

1B. SPECIAL COND'TIONS AND PHOCEDURES TO TEST THIS Tﬂ\NK Dw-tu In tank w—uﬂmi Dotng tasted whh LVELT

Sae manual sections spplicable. Check below wnd racord precedure In _hﬂ‘l?ﬂ.

" Usa maxknum allowsble test preature 105 all tesis.
Four pound ruls does nol spply 10 doublewslied tenks,

Complate sacilon bolow:
1. Is four pound ruts required?
2 Height to 12" muk from bolom ol lenk

3. Prosaura al bottom of tank

[:] High water table In 1ank sxcavation

Taksl Gallons
an. Raading

/oI&Y
O
-y

9"
JoP 6FF
ATER.

19. TANK MEASUREMENTS FOR

10194

TSTT ASSEMBLY

Boliom ol lank 1o grade* ....... et __Z_ZI{_.Y

21. VAPOR RECOVERY SYSTEM [ suget [ sugen

..
Add 30” [or *T" probe asey. , et re e e e ggﬁ In
Total tublng to assemble — spproximata ... ... ... —LZ‘ Y

20. EXTENSION HOSE SETTING

Tank 1op 10 rade” .o veiaarirersrrirrarrivesrirrsins .il_ In.

Extand hoss on suclion tube 8" of mote -

balow LK 10P o cvieriiriiieiii ey _IWQ__LH_ I'n.

I Fill plpe extends above grade, vae top of 4.

4. Prertura at lop of lank

Depth ol burisl

Tank dis. _Q_(L. n.

Wiater wbits

NOTES:

Tha above calculallons sre to ba weed for dry soll conditlons to - b
s2isbllahm posliive pressure advantaga, of when uslng tha tour pound
rula to companasts lor the presence ol subsurisce watss In the tank
araa

Rater 10 H.F.PA. 10, Sectlons 2-3.24 snd 2-7.2 and the tank
maautaciurer regarding sllowable sysiom lpst prosaures.

22 Thermsl-Sansor roading sftor clrowtation

.,‘__.._'F

337

23, Digla per “F in range of oxpoclod chunge
dlghs

_ Obuorvad Sample TUmMPeraiure ...,.o.v,ereeeuioianins —_— *F

COEFFICIENT OF EXPANSION (Complate after circulation)

244, Correcred A.F.). Geavity

24b. COEFFICIENT OF EXPANSION
RECIPROCAL METHCD

Typa 0F FYodUCh .oeeiy s esnricarirarerinesntiorntones 4 5

Hydromatur EMpIoyed .riviiriinriisieariinsriionanias 1

Temporatura in Tank

Aflor Clroulatlon ... i vav i iiasiiiae it iianiiiis ég‘" *F
Taenparaiurd of SRMPIE (o iiiiiiiniiiiiiiai e _Z&' C) ‘F

-.f-
DINOreace (#1-) o oeei ety irani i et s _/O_'(D'F

Clruved APLGravily ooooiii i, iZL.L

Heclpracal _!...S’Q_.::..)ﬁﬂ Page ¥ ._,gf‘... /._
1019, sz0% .

Totsl quanihy in Reclprucal
lull 1ank (16 of 17)

G IR24H3E )

Yolume chanpe In
this lank par *F

Tranaiar 10 Ling 264

Corarved A P.L Grovlty Louyaee i e
Hydromater @mployed .oaviieeiiiaiiieiiariiiiiiiinies [ — | |

Carcacted A.P.L. Dravity
GEO'F, From Tubla A ..ooiiniiaiiiin i

Contiiclent oF Expansion -

24¢, FOR TESTING WITH WATER  sssventec g0

Wator Temparaturg ales Clrculation
LT —_—'F

Mvulvo“l_f{omlcl

an >, =7 ?‘hijf/ 1 ’”'/ e 77{/

Coslficlent ol Walsr
.: for Invelved Froduct- .- e
CFrem TEEe B L e e e
Transiar COE 16 Lina 25b. Addsd Surtactant? L—I You G Ho  Transtar COE to Line 2%b.
: (ﬂ} x ('3) = (l"} s Qalicns
Tolsl quantlty In Cooflictunt of axpanslon far Yulume Chiarga Inthis lenk
(] I-uk {10611 Jead *¥

— /Ao
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1. Net Volume Chang p
Signalura of Tested; A

‘( -"3 "' . .t 2

Cate:

P-T Tank Test Data Chart
Addilienal Info -

tatemant
FYank and producl handilng sysiem has boen leslod ight
according to the Preclsion Tesl Criteria as eslablished by

N.F.p.A, publicetion 329. This Is notl intanded to indicole

parmission of a leak.

N.F.P.A. publicallon 3

OR

29.

[ Tank and product handling system has faited Iha lank tightness
test according to the Procision Test Critorla as astablishad by

It Is tho responsibilily ol the owner and/or operalor of this
systam to immediately advise state and local sutharities of any
inpliod hazard and 1he possibility of any reporiable pollution o
the esvironmanl 8% 8 result of thy indicated {ailura ol Lhis
syslem. Heally Consulianis Incorporaied does nol assuma any
responsibility or liability for any loss ol product o the
environment.

Tank Owner/Operator

o
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15. TANK T0 TEST

#Y MNorTs
\/U‘A:»TE / WATER |eer

Bun 'and Grade

15a. BAIEF DIAGRAM CF TANK FIELD ' 16. CAPACITY

Hominal Cap

550

From
I,] Station Chat|
L] Tank Manulacturer's Chail

By most accurple
capacity chart avalabla

Gallana

m Campany Enginuaiing Dais

['—B:.C"‘”' sppliod with F"TT
D Qthar

Gallans

17, FILL-UP FOR TEST

Stick Wator Boflom - -
betore Fll-up .

i3

[ Gallong

Tank Diameter

In. liwvaniory

Tolsl Gallony
Gallans au Reading

556
410

HE

Tof o F -

18. SPECIAL CONDITIONS AND PROCEOURES YO TEST THIS TANK  [lweter tnssnk () sinsiep vaing testoa vam tsn v

See manual sactions applicable. Check below snd record procaduts In ko (27).

U mazimum sHowable st prasaurs 105 all lesls,
Four peund rule does not apply 1o doublewalled tanks. |

Completa seclion bolow:
1. 18 lour pound ruts roquirad? Yoq D
Teou Ll WALLED “TAMK

2 Holgh! to 12° mark from battom of Lank

3. Prossura al bottom of tank

4. Presura ot top of lank

wo (K.

WL

/‘

5

E] High watar 1sds In 1ank okcevation

5 (O

19. TANK MEASUREMENTS FOR
TSTT ASSEMBLY

Bottom ol 1ank 10 Qrate” .. .vvviiiiiiiiiiciianiiias

q .

Add 30" for T probe sesY. .ocoiiaeiiiiiiiiiiiiiia 30 n

Tolal (ubing to pssomble — SPRIGXIMAE L.uriiaryrier IM% Iy,

Feanstor tatsl 10 ling 252

21. VAPOR RECOVERY SYSTEM [suger [sugen

24b. COEFFICIENT OF EXPANSION
RECIPROCAL METHOD

20. EXTENSION HOSE SETTING

TanK o 10 OFRA#™ ooy iierrinureianrionniianinireiine

Extend hose on suction lube 6% or more

I Fll) plpe astends above grade, vas lop of .

HA .
P8k bolow LR 0P .oviiaiiiiaiiiiaiiisaai e __ZLH\.

Depth of burist

Yank aiu.

The above calculalions sre lo ba used for diy boll conditlons to
eatabliab a positive pressure pdvaniaga, or whan uslng the lour pound
tule Lo compansala lor the pressnce ol subautlace water in tha tank
area

Reter 10 NF.P.A. 30, Sectlons 2:324 wnd 2-7.2 and the tank
manutaclucer regarding allowetle sysiem test pregaures.

L}’ (X1
_h?_fl{__ m.- '
R S i ‘

COEFFICIENT OF EXPANSION (Complele after clrculation)

L8570

(o‘;""'"

22. Thormal-Sansar readiag sher clrculatian

23 Diglts per *F in range ol expocted change

_3"2,"'41_

243. Corrected A Pl Graviy

Obsarved AP.E GIRYIY .oovvviiicaiiiatiisniiniiiciniens
Vlydrometer amployed ..o oeui i
Obaorved Samphe TOMPETBINIG L vvviverierirerrionrnies

Caorraciad A.P.|. Gravity
HOE0F From Tabla A ... oiovniiiciiiiiniiiiiaaiiainiian

Cosliicien! ol Expansion
for Invelved Produd
From Tabla B ..., v e

Trenslor GOE 10 Line 25b,

[ —— | )

PU——

Type 0f PToducl . ...oveeniiiiin i e

Mydroamatar Employed ..., i iiiiiiiie i _ _ H
Toamparslura in Tenk

AHBr CINCLIBLIEA Lo et iiianycongae e ieerneniney v *F
Tomparalure 68 SEMPIE 1uiviiieriiiiiaiiiaiiiiraiiiarie — 'F
Difurence (#/-) .. ooy i e [

Cbaerved AP L QEaVILY ..o ivniniririnnrreniesiainne it e

Reclprocal — . Page N e

Totol quaniity In
1ull ank {16 or 17)

Reclpiecs Volume change in
\hie tank por *F

Teanaler 10 Ling 26a,

24c. FOR TESTING WITH WATER  sse Tavlsc s o
st Tompnsshr Clcsion é.%

Coslticl ]
h:Iu Emmw.w ...................................... (}"2‘ O%

Added Surlactsnd? D You Dm Teanster COE to Lina 250,

5 (@S0 . (b)

80012000 -

@, 067233 ¢

Total quandity in

full ank {18 or 17} Involvud prodoc

Coslficiun| of eapansion for -
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Date: .
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-at"CGnCpysion IP:@J}\MQP!\Z EEZ .

ank and product handlng syslem has baon teslad tight
according to the Precision Test Critarla as established by
N.F.P.A. publicallon 329. This is nol intended 10 Indicale

permisslon ol & leak,

OR

Tank and product handling system has feilad the tank lightness
test according 10 the Precislon Test Critaria as eslablshod by
MN.F.P.A. publication 329.
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I s 1he responsibilily of the owner and/or operalor ol this
system to innmodiately advise slate and local autharilies of any
Implied hazatd and tho possibilily of any roporiable poliution to
the environmant as a resull ol tho indicaled lailure of this
system. Healh Consuliants Incorporaled does not assume any
rasponsibility or liahility lor any loss of product to the
anvironimuonl,

Tank Owner/Qperator
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