UNDERGROUND TANK CLOSURE/MODIFICATION PLANS

ATTACHMENT A

SAMPLING RESULTS

Tank or Contaminant Location & Results
Area Depth (specify units)




STRUCTIONS

2. SITE ADDRESS
Address at which closure or modification is taking place.

5. EPA I.D. NO.
This number may be obtained from the State Department of Health
Services, 916/324-1781.

6. CONTRACTOR
Prime contractor for the project.

7. OTHER
List professional consultants here.

12. SAMPLE COLLECTOR
Persons who are collecting samples.

13. SAMPLING INFORMATION
Historic contents - the principal product(s) used in the last
5 years.

Material sampled - i.e., water, oil, sludge, so0il, etc.

16. LABORATORIES
Laboratories used for chemical and geotechnical analyses.

17. CHEMICAL METHODS:
All sample collection methods and analyses should conform to EPA
or DHS methods.

Contaminant - Specify the chemical to be analyzed.

Sample Preparation Method Number - The means used to prepare
the sample prior to analyses - i.e., digestion techniques,
solvent extraction, etc. Specify number of method and
reference if not an EPA or DHS method.

Analysis Method Number - The means used to analyze the
sample - i.e., GC, GC-MS, AA, etc. Specify number of.
method and reference if not a DHS or EPA method.

NOTE:
Method Numbers are available from certified laboratories.

18, SITE SAFETY PLAN -
2 plan outlining protective equipment and additional special-
ized personnel in the event that significant amount of hazard-
ous materials are found. The plan should consider the availa-
bility of respirators, respirator cartridges, self-contained
breathing apparatus (SCBA) and industrial hygienists.




19, ATTACH COPY OF WORKMAN’S COMPENSATION
20, PLOT PLAN
The plan should consists of a scaled view of the facility at which
the tank(s) are located and should include the following
information:
a) Scale
b) North Arrow
c¢) Property Line
d) Location of all structures
e) Location of all relevant existing equipment including tanks and
piping to be removed
f) Streets
g) Underground conduits, sewers, water lines, utilities
h) Existing wells (drinking, monitoring, etc.)
i) Depth to ground water
j) All existing tanks in addition to the ones being pulled
1/88
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I INTRODUCTION

This report records the results of an investigation of off-
site soil and groundwater contamination resulting from a leaking
underground fuel tank at 1330 Martin Luther King, Jr. Way in
Oakland, California. The investigation was directed toward

characterizing the lateral and vertical extent of soil

contamination and evaluating impacts on groundwater. The
location of the site 1is shown on Plate 1. Subsurface
Consultants, Inc. (SCI) previously conducted an initial

assessment of the problem; the results of this study were
recorded in “Progress Report 17 dated July 21, 1988, A
remediation plan was subsequently developed for the remediation
of on-site contaminated soils. On-site contaminated soils have

since been remediated as briefly described below.

II SUMMARY OF ON-EITE S0OIL REMEDIATION

The remediation of socil contamination on site has been
completed to date. Remediation consisted of excavating the
gasoline contaminated soils to depths approximately 1 foot below
the existing groundwater surface, which was situated
approximately 27 feet below ground. The contaminated soils were
subsequently aerated on site and then used to backfill the

excavation.



Following contaminated soil removal, so0il samples were
sbtained from the bottom and walls of the excavation and analyzed
to check for the presence of total volatile petroleum
hydrocarbons (TVH), as gasoline. Gascline contaminated soils
were removed to below detectable limits on the north, south and
east sides, and the bottom of the excavation. Contaminated soils
west of the excavation were left in place due to physical
constraints created by Martin Luther King, Jr. Way and associated
underground utilities. The contaminated soils left in place were
fo be remediated at a later date.

The excavated soils were stockplled, sampled and analyzed
for gasoline, and then aerated on site in accordance with the Bay
Area Air Quality Management Division Guidelires. Scil aeration
was monitored in the field using an organic vapor reter (OVM).
The aerated soils were sampled and tested for TVH and benzene,
+oluene, xylene and ethylbenzene (BTXE), in accordance with the
Regional Water Quality Control Board (RWQCB) guidelines. Once
analytical testing indicated that the soils contained no
detectable gasoline, aeration was considered complete.

Before replacing the aerated soils, a 24-inch-diameter
corrugated metal pipe was placed vertically in the excavation to
act as an extraction well for future groundwater remediation. A
layer of pea gravel was placed in the bottom of the excavation;
he corrugated metal pipe was terminated in the gravel. A
geotextile fabric was placed over the pea gravel to limit the

migration of fine-grained soils into the pea gravel. The



corrugated metal pipe was fitted with a locking cover (Plate 29).

IIX FIELD INVESTIGATION

A Tegt Borings and S8cil sampling

Subsurface conditions near the previous tank were explored
by drilling 23 test borings. The borings ranged from 25 to 44
feet deep. Boring locations are shown on Plate 1. Test Borings
8, 11, 16, 28 thru 31, 39, 42 and 43 wvere converted to
groundwater monitoring wells. Test Borings 9 and 10 were
unsampled probes and were utilized to install pilezometer
standpipes. The piezometers were used to establish groundwater
elevations in areas away from the tank and evaluate the direction
of groundwater flow. Borings 5 and 12, 17 thru 27 and 33 thru 38
were drilled in nearby areas for another investigation; the logs
of these borings have been omitted from this report. The test
borings were drilled with a truck-mounted rig equipped with 8-
inch~diameter, hollow-stem augers, except for Boring 28 which was
drilled with 10-inch-diameter hollow-stem auger drilling
equipment to allow installation of a 4-inch-diameter monitoring
well.

Oour geologist observed drilling operations and prepared logs
of the borings. Soil samples were obtained using a California
Drive sampler having an outside diameter of 2.5 inches and an
inside diameter of 2.0 inches. The sampler was driven with a

140-pound hammer having a drop of approximately 30 inches. The



hlow counts required to drive the sampler the final 12 inches of
an 18-inch penetration were recorded and are shown on the Boring
Logs, Plates 2 thru 24. Soils are classified in accordance with
the Unified Soil Classification System, described on Plate 25.

Soil samples were retained in brass sample liners. Samples
for environmental analysis were capped and sealed with plastic
tape. Teflon sheeting was placed between the caps and the soil
sample. Upon sealing and labeling, the samples were promptly
refrigerated on-site in ice chests.

All augers, drill rods, samplers, well casing, etc., that
were placed into the test borings were steam-cleaned prior to
their initial use and before each subsequent use to reduce the
likelihood of cross contamination between borings.

B. Monitoring Wells

The groundwater monitoring wells are constructed of 2-inch-
diameter Schedule 40 PVC pipe having flush threaded joints, with
the exception of the well in Boring 28, which consists of 4-inch-
diameter PVC pipe. The lower portion of each well consists of
machine-slotted well screen having 0.020 inch slots. The annular
space around the screened section was backfilled with Lone Star
#3 sand. A bentonite plug, approximately 12 inches thick, was
placed above the sand. The annulus above the plug was backfilled
with  bentonite grout. The wells were finished flush with the
groundsurface. The wellheads are secured by locking covers.
Specific details of the wells are shown on the appropriate boring

logs.




The wells were developed by removing water with a Teflon
bailer until the water became relatively free of turbidity.
After development, each well was sampled with a Teflon sampling
device. The bailer and sampler were steam-cleaned prior to their
initial use and each subsequent use to limit the likelihood of
cross contamination between wells. The water samples were
promptly refrigerated on-site in ice chests. All soil and water
samples remained refrigerated until delivered to the analytical
ilaboratory. Chain-of-custody documents accompanied all samples
delivered to the laboratory.

The piezometers consist of 1.25 inch steel pipe fitted with
a prefabricated steel well point tip. The piezometer pipes
extend approxiamtely 32 feet below the groundsurface. A
bentonite pellet seal was placed in the piezometer boreholes at
about mid-depth. The annulus above the bentonite pellet seal was
backfilled with bentonite grout.

Exploratory borings that were not converted to piezometers
or monitoring wells were backfilled with cement/bentonite grout.

z. Groundwater Level Measurements

Groundwater levels were measured at frequent intervals to
evaluate groundwater flow direction, gradient and seasonal
variations. The groundwater levels were measured from the top of
the well casing using a Solinst well sounder. The water level
measurements were related to elevation by surveying the tops of
all well casings. Elevations are based on an assumed datum; the

PG&F manhele in Martin Luther ¥King, Jr. Way was assumed to have



an elevation of 100 feet. Water levels in wells that contained
free product were measured by using a steel tape with water and
gasoline sensitive pastes. Groundwater levels were measured to
the nearest 0.01 foot.

D. sBlug Tests

The permeability of the soils was evaluated using slug tests
in four wells. Slug testing consisted of bailing water from the
well until the water level was significantly drawn down, and then
recording the rate at which recharge occurs. Approximately 15 to
20 gallons of water were removed during drawdown. The results of

the slug tests are presented below.

Well Permeability k {(cm/sec)
11 3.5 x 1073
28 5.0 x 1073
29 7.9 x 1073
31 1.3 x 1072



v BITE CONDITIONS

A. B8oil conditions

The test borings indicate that soil conditions in the area
are relatively uniform. The upper 9 to 20 feet of soil consists
of a clayey sand. These materials are dense and are estimated to
contain between 30 and 50 percent silt and clay. Below the
clayey sands, the silt and clay content in the sand decreases.
Relatively clean, fine grained silty sand exists below depths
near the groundwater surface. These lower sands contain between
5 and 25 percent silt and clay size particles.

B. Groundwater Hvdrology

Groundwater was encountered approximately 26.5 feet below
the groundsurface. This depth corresponds to an elevationl of
about 73 feet. Groundwater level data from the wells indicates
that groundwater is flowing toward the northwest at a gradient of
approximately 0.8 percent. Groundwater level data recorded in
the wells and piezometers is summarized in Table 1. Seasonal
variations in groundwater elevation of several tenths of a foot

were observed.

1 Assumed datum: The elevaticn of the PG&E manhole in
Martin Iuther Xing, Jr. Way, west of the tank, was assumed to
have an elevation of 100 feet.



WELL

11

oC BEV 2 99.66

HIE
1/10/89
1/12/89
1/18/89
1/19/89
1/20/89
1/26/89
2/7/89
2/17/89
3/3/89
3/14/89
3/30/89
4/3/89
5/4/89
6/7/89
7/5/89

73.18

73.33

73.31

73.21

72.91

T2.7%

16

o

Table 1.

28 29
98.99 97.95
73.03 71.89
7291  71.87
72.83 7181
72.87 71.83
72.90 71.79
72.87 7175
72.87 71.76

‘ 73.55 71.77
73.19 71.96
73.32 72.06
73.29 .07
73.21 72.07
72.92 7.8
72.73 71.76

30
99.30

72.18(1.33)1

71.93(1.33)
71.97 (1.50)
71.80(1.56)
72.78(0.30)
72.51(0.73)
71.95(1.44)
71.57(1.96)
71.35(2.56)
71.34(2.69)
71.51(2.58)
71,52 (2.56)
71.35(2.66)
70.83(3.01)

70.4(3.38)

31
93.90

72.77

T2.72

72.7%

72,71

72.68

72.67

72.68

72775

72.89

73.00

73.00

73.01

T2.79

T2.62

32

GROUNDWATER ELEVATION DATA (feet)

39

42

43

95.00 99.12  98.87

73.87

73.03

73.13

73.09

72.83

Te.62

(1.33) indicates thickness of free product (feet)
Top of Casing

TOC =

73.35

73.27

72.99

72.82

73.63

73.81

73.58

73.41



v ANALYTICAL TESTING

Groundwater samples from the monitoring wells and selected
s0il samples from the borings were transmitted to Curtis &
Tompkins, Ltd., a laboratory certified by the California
Department of Health Services to conduct hazardous waste and
water testing. Soil samples from Test Boring 1A were analyzed
for total petroleum hydrocarbons (TPH) in accordance with
EPA 8015 test method (sonication). The results indicated the
presence of gasoline and not other heavier hydrocarbons. This
data was consistent with our research, which indicated that the
tank was used to store gasoline. For this reason, all subsequent
analyses were performed to check for total volatile hydrocarbons
(TVH) in accordance with EPA Method 8015 (purge and trap).
Selected samples were also analyzed for purgeable aromatic
compounds in accordance with EPA Method 602/8020, and for total
organic lead and ethyldibromide. Laboratory test reports are
presented in the Appendix. The analytical test results for soil
samples are summarized in Table 2. Groundwater analysis results
are presented in Table 3. In addition, the analytical results
are graphically presented on Plates 27 and 28.

The engineering properties of the materials encountered were
evaluated by Ilaboratory tests. The testing program included
moisture content/dry density determinations, shear strength,
grain size distribution, and percent passing a #200 sieve. The
grain size distribution tests are presented on Plate 26. Tﬁe
remainder of the test results are presented on the boring logs.

9



sampled
1A @ 16.
1A @ 21.
1 @ 16.0
1@ 21.0
@ 25.0
2 @ 16.0
2 @ 21.0
2 & 25.5
3 8 16.0
3@ 21.0
3 @ 25.5
4 @ 16.0
4 @ 21.0
4 @ 26.0
6 @ 17.5
6 @ 23.0
6 R 27.0
7 @ 19.0
7 @ 24.0
7 @ 28.5
8 @ 16.0
g @ 21.0
g8 @ 26.0
11 @ 25.
14 @ 19.
14 @ 22.
14 @ 25.
15 @ 25.
16 @ 25.

Table 2.

rvul
mg/kg2

ND

3700°

ND4
ND
ND

ND
1810
7530

ND
2370
ND

54
6770
ND

ND
ND
ND

ND
987
2020
ND
ND
ND
ND
ND
ND
6710
ND

7660

CONTAMINANT CONCENTRATIONS IN BOIL

Benzene
mg/kg

ND
ND
ND

ND
26.3
29.5

ND
15.9
ND

ND
21.9
ND

ND
ND
ND
ND
ND
32.8
ND
ND
ND
ND
ND
ND
38.9
ND

39.3

10

Total

Toluene Xylenes
mg/kq _mg/kg
ND ND
ND ND
ND ND
ND ND
42.5 154
447 752
ND ND
39.2 199
ND ND
ND 3.
158 598
0.2 ND
ND ND
ND ND
ND ND
ND ND
16 64
74.6 152
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
324 735
ND ND
257 719

Ethyl
Benzene
mng/ kg

ND
ND
ND

ND
24.8
87.9

ND
31.0
ND

0.5
101
ND
ND
ND
ND
ND
12
26.5

ND
ND
ND
ND
ND
ND
122
ND

117



Table 2. CONTAMINANT CONCENTRATIONS IN SOIL (continued)

Total Ethyl
TVH2 Benzene Toluene Xylenes  Benzene
ganpled mg/kg ma/kg mg/kg _mg/kq ma/kg
28 @ 23.0 ND4 ND ND ND ND
28 @ 26.0 ND 0.2 0.2 4.0 ND
28 @ 29.0 ND ND ND ND ND
29 @ 27.0 ND ND ND ND ND
29 @ 30.0 139 ND ND ND ND
29 @8 33.0 ND ND ND ND ND
30 @ 25.0 5350 36.4 120 383 71.4
o @ 27.0 ND 0.3 0.3 0.1 ND
31 @ 25.0 ND ND ND ND ND
31 @ 27.0 ND ND ND ND ND
32 B 24.5 ND
39 @ 27.0 ND
40 @ 24.0 ND
40 @ 27.0 ND
41 @ 24.0 ND
41 @ 26.0 5000
41 @ 27.0 22
41 @ 28.0 ND
42 @ 21.0 ND
42 @ 24.0 ND
42 @ 26.0 Trace
43 @ 23.0 ND
43 @ 24.5 1000
43 @ 26.0 ND
Purgeable
EDB® TEL’ Halocarbons
29 @ 30.0 ND
30 @ 25.0 ND ND
1 ryH = Total Volatile Hydrocarbons as gasoline
2 mg/kg = milligrams per kilogram or parts per million (ppm)
2 Boring number and sample depth (feet)

[e BRI o B 6]

ND = not detected at concentrations above detection limit: see test
reports for detection limits

Samples for Boring 1A tested for TPH, EPA method 3550 extraction
EDB = 1,2 - dibromoethane, EPA method 8011

TEL = total organic lead, EPA method 7420

EPA 8010

11




Table 3. CONTAMINANT CONCENTRATIONS IN GRCURDWATER

Date Date Date Date
7/5/88 9,/2/88 4/3/89 7/6/8%
Well 8
TvH1 ND2
Benzene ND
Toluene ND Well Removed
Xylene ND
Ethylbenzene ND
Well 11
TVH 10 53,000 22,000
Benzene 18004 7,100 5,300
Toluene ND 4,000 3,200
Xylene 1200 2,400 2,300
Ethylbenzene ND 380 390
Organic Lead ND
EDB3 26
Well 16
TVH g0
Benzene 3100
Toluene 2700 Well Removed
Xylene 5500
Ethylbenzene ND
Well 28
TVH 890 13,000
Benzenhe 431 4,900
Toluene 75.4 1,500
Xylene 84 1,300
Ethylbenzene ND 100
Organic Lead ND ND
EDB 9.2 27
Well 29
TVH ND 450 ND
Benzene ND ND ND
Toluene 8.1 2 15
Xylene ND 6.7 ND
Ethylbenzene ND 2 ND
Organic Lead ND ND
EDB ND ND

12




Table 3. CONTAMINANT CONCENTRATIONS IN GROUNDWATER

(continued)

Date Date Date Date

7/5/88 9,/2/88 4/3/89 7/6/89
Well 31
TVH ND ND ND
Benzene ND ND ND
Toluene ND ND ND
Xylene ND ND ND
Ethylbenzene ND ND ND
Organic Lead ND ND
EDB ND ND
Well 39
TVH 2,000 7,900
Benzene 250 2,700
Toluene 11 1,300
Xylene 210 860
Ethylbenzene ND 7
Organic Lead ND
EDB 3
Well 42
TVH 13,000
Benzene 4,500
Toluene 100
Xylene 1,000
Ethylbenzene ND
Organic Lead ND
EDB 8
1 7yH = Total volatile hydrocarbons, as gasoline
2 ND = not detected at concentrations above detection limit
z EDB = Ethylene Dibronmide

Concentrations in micrograms/liter or ppb

13



VI CONCLUSIONS

A. 8cil Contamination

The results of our investigation indicate that detectable
concentrations of gasoline and its purgeable aromatic
constituents, i.e., benzene, toluene, xylene and ethylbenzene
(BTXE), are present in the soil beneath Martin Luther King, Jr.
Way (MLK Way) and 14th Street. Based on the data, we estimate
+hat the lateral extent of so0il contamination is that shown on
Plates 27 thru 29.

Soil contamination appears to extend west and northwest of
the previocus tank for distances up to about €0 to 70 feet. The
contaminated soil layer is thickest near the previous tank and
~hins rapidly in a westerly direction. At distances of 40 feet
or so from the previous tank, the contaminated soil layer appears
to be less than about 3 feet thick.

Total volatile hydrocarbon concentrations in the soil
samples analyzed vary up to 7660 ppmn. We estimate that the
higher concentrations are associated with samples containing free
product, as subsequently discussed. The contaminated soils also
contain benzene, toluene, xylenes and ethylbenzene (BTXE).
Concentrations are summarized in Table 2 and on Plate 27.

A significant portion of the soil contaminated by tank
leakage was remediated. The extent of the Phase 1 cleanup is

shown on Platez 1 and 29.

14



B. Groundwater Contamination
1. Free Floating Product
Free floating gasoline product has been measured in
Wells 16, 30 and 43. Product thicknesses in the wells range from
16 to 41 inches. The downgradient (northwest) extent of the free
product has been relatively well defined and exists between
Wells 30 and 42, as shown on Plates 28 and 29.

As Plates 28 and 29 indicate, the free product plume extends
northwest of the previous tank, and exists as a ”lens” perched on
top of the groundwater surface. The thickest portion of the lens
appears to exist near Test Boring 30, approximately 55 feet from
the previous tank. The variations in product thickness in the
wells suggest that the lens may be experiencing some movement.
However, the rate of free product migration appears to be very
slow since free product has not been recorded in Wells 11, 28 and
42, which are situated within 10 to 15 feet of wells containing

free floating gasoline.

2. Dissolved Constituents
Dissolved gasoline, and BTXE were detected in
groundwater, The lateral extent of the dissolved product plume
has not been fully defined along the southern side. However, we

judge that its approximate extent is close to that graphically
shown on Plate 28. The downgradient edge of the plume appears to
extend at least 200 feet northwest of the previous tank. Very

low concentrations of TVH and BTXE have been detected in Well 29.

15



Q. Remediation

The petroleum hydrocarbon concentrations that exist in the
soil and groundwater are sufficiently high that we judge that
remediation of soil and groundwater will 1likely be necessary.
The scope and extent of remediation will have to be negotiated
with the RWQCB and the ACHCSA. It is recommended that the
initial phase of remediation consist of the recovery of free
floating gasoline. When free product level thicknesses are
reduced significantly, we recommend that groundwater and
contaminated soil remediation be initiated.

In brief, the recovery of free product should involve the
installation of two extraction wells, one situated near Well 30
and the other situated about 35 feet south of Well 30. A pump
capable of operating at low flow rates and skimming the product
from the water surface should be installed in the wells. The
recovered gasoline product should be pumped directly into
suitable waste containers for subseguent recycling.

Groundwater remediation should involve the installation of
cne or more groundwater extraction wells. Groundwater should be
removed from the wells by pumping and treated by a facility
utilizing activated carbon filtering methods. BTXE
concentrations in the groundwater significantly exceed DHS action
levels for drinking water. However, we judge that the area will
likely not be considered a particularly sensitive groundwater
region by the RWQCB. Although unconfirmed, we suspect that

groundwater in the area is likely not used as a drinking water

i6



source. For this reason, we judge that drinking water standards
will not be used to establish groundwater cleanup levels; some
other standard will 1likely be applicable. Cleanup levels will
have to be negotiated with the RWQCB.

Remediation of the highly contaminated soils is complicated
by the fact that they exist at significant depths, beneath major
city streets crowded with underground utilities. At this time,
we believe that the most appropriate means of soil remediation
will involve a combination of in situ treatment and physical
removal. The removal of contaminated soils by drilling with a
large diameter auger will 1likely be most appropriate where
contamination exists in dense sandy soils containing significant
gquantities of silt and clay. Where relatively clean sandy soils
exist, we believe that in situ means of remediation will be most
suitable. At this time, we judge that a process such as in situ
volatilization or in situ bioremediation will prove most
successful for the given conditions.

D. Additional Hydrogeologic Charagterization

As discussed previously, the vertical and lateral extent of
the groundwater contamination has not been fully defined.
Consequently, we conclude that additional hydrogeologic
characterization will be necessary. Future investigation should

include the installation of monitoring wells to:

1. Define the lateral extent of the dissolved product
pilume, and

2. Evaluate groundwater gquality in deeper aquifers.

17



Additionally, a pump test should be conducted using one of the

existing wells to evaluate anticipated groundwater extraction

well performance.

18
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LOG OF TEST BORING 1

W, EQUIPMENT 2" Hollow Stem
E’Eas >§: EE g %’15 DATE DRILLED O/23/88
LABORATORY TESTS £3 ggé °B" 5 BEE ELEVATION  ——
7| E=£ 6" CONCRETE
2 NS 3" BASE ROCK
\ BROWN CLAYEY SAND (SC)
% medium dense, moist
5~ %
[No
%& MOTTLED BROWN CLAYEY SAND (SC)
N medium dense, moist
uc = 705 14.2 122 NG 20
N
154 pe X
N | 29
N
20 $ GRAY BROWN SILTY SAND (SM-SP)
%-200 = 14,0 17.2 a8 =’ 35 ]dense, moi st -
25—" [ 39
L Algl
* groundwater Tevel 6/23/88
"o GRAY BROWN SAND (SP)
10— * medium dense, saturated
UC = UNCONFINED COMPRESSIVE SHEAR .
STRENGTH
200G = % PASSING #200 SIEVE *
(0.074mm) . boring backfilled with a cement/
s an X 35— bentonite grout unon comnletion
K- e
CALIFORNTIA DRIVE SAMPLE '
0.0.: 2.5 INCHES
T.D.: 2.0 INCHES
HAMMER WEIGHT: 140 PNUNDS
HAMMER DROP @ 30 INCHES 40—

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, OAK.

PLATE

JOB NUMBER

430,002

DATE APPBOVED 2
6/29/88 7§
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LOG OF TEST BORING 1A

EQUIPMENT 8“ Ho]]o\:-rf Ct+pom

gE r x Yo
5533 ,,‘;’g EE gz - DATE DRILLED £-6-88
LABORATORY TESTS g3 gug DD: 5 =& ELEVATION -
il 6" CONCRETE SLAB
. BROWN SAND (SP})
. loose, moist {fill)
e
-
5= e |o BROWN SILTY SAND (SM}
. W 47 dense, moist
o4 1] |
' M 44
15— .
. QF 21
20— | | _
o le becomes very dense, gasoline
. F 64 | oder noted
el GREY BROWN SILTY SAND (SM/SP)
. very dense, moist
2511, ms0/2"
E‘DL— T groundwater level during driliing
| Ws0/6"
boring backfilled with cement/
bentonite grout
35—
40-

1330 MARTIN LUTHER KING, JR. WAY, OAK.[|"“*'E

Subsurface Consultants [Fevowees e . |
430,001 6/30/88
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LOG OF TEST BORING 2

gauipment 8" Hollow Stem

52 L E 40 bate omiLen 6/23/88
by >‘£s gy = dub
LABORATORY TESTS 28 Tuwga °ﬁ"_ 3 a&? ELEVATION ——
#?E 3" THICK CONCRETE
AN, 3" BASE ROCK
N BROWN CLAYEY SAND (SC)
bg; medium dense to dense, moist
5 N
={Ei§ 26
EEi becomes mottled brown and gray
104 fON below §'
Uc = 1023 13.7 121 NE:
154 Dol BROWN SILTY SAND (SM)
31 dense, moist
-
) interbedded with some clayey
sand
c_o00 = 15.4 160 106 VW7l 27 | BROWN SILTY SAND (SM)
o ‘ ' = medium dense to dense. moist
200 = 26.6 25”];, J1 20
A A
. groundwater level 30 minutes
. after drilling
30— ¢ 1
M
35— boring backfilled with cement/
¢ bentonite grout unon completion
of drilling
40—

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, OAK{™*™F

JOB NUMBER

430.002

DATE APPREVED 4
6/29/88 FK?)

\J




11

LOG OF TEST BORING 3

gy
R e E.
=) W w o
Lza~ Z 0 T
LABORATORY TESTS §5 EEe 8~
2 0
5 —
o
10~ .
5-200 = 37.3 i2.9 118 =- .
15 | |
-200 = 18,3 = .
L ]
) 20 "
:—200 = 13.5 17.0 105 =c .
[ ]
25*]=
|l
30—
“ARR
35—
40—

w
]
[
=
<
12

BLOWS

PER
FOOT

33

29

30

16

cauipment 8" Hollow Stem
pate priLLep b/ 23/88

ELEVATION -

3" CONCRETE
3" BASE ROCK

DARK BROWN SILTY SAND (SM)
loose, moist, with numerous
pieces of glass, brick, etc.

{Fi11)

BROWN CLAYEY SAND (SC)
dense, moist

BROWN SILTY SAND  (SM)
dense, moist

groundwater leve! 6/23/88

boring backfilled with a cement/
bentonite grout upon completion

of drilling

1330 MARTIN LUTHER KING, JR. WAY, OAKJF-ATE

Subsurface Consultants T

6/29/88

DATE APPRQVED 5

S




LOG OF TEST BORING 4

ecuiement 8" Hollow Stem

L
5% E [ gy pate oriLep 6/23/88
xR P8 gy s Bu«b
LARORATORY TESTS 23 Zysa °ﬂ‘:_ _ & BET ELEVATION --
'. 4" ASPHALTIC CONCRETE
N 3" BASE ROCK
\ BROWN CLAYEY SAND (SC)
% medium dense, moist
. L
RN
S
A L
o\ becomes mottled gray brown
N below &'
10+ [
uc = 1329 13.1 123 =\ .
e
N
5 Y
=>""' o5 | GRAY BROWN SILTY SAND (Stf)
MEN dense, moist
" 20—
=200 = 22.5 16.9 99 H * 25
) GRAY BRCWN SAND (SP)
25l o medium dense, saturated
A A IR groundwater level 6/24/88
30—
=_ J 117 | boring.backfilled with a cement/
bentonite nrout upon comnletion
of drilling
35—
40~

1330 MARTIN LUTHER KING, JR. WAY, OAKJF-TE

Subsurface Consultants o

DATE PRQVED 6
6/29/88 W

N =




LOG OF TEST BORING 6

ecuipment © Hnllow Stem

ge - _
E,"L‘BE Eo = DaTE DRiLLED O-24-30
LABORATORY TESTS Eé §§§ 39& ELEVATION
g" COMCTETE
3" RASE ROCK
DARK BROMH SILTV <4MD (S71)
medium dense, moist with numerous
vieces of glass and brick (fill)
5 = BROUM SILTY CLAYEY SAMD (SC)
medium dense, moist
color change tc mottled brown and
gray below 10 feet
104
15—
BRYMME STLTY SAND (SM)
medium dense, moist, fine
E 20 arained
20—
)
L o | BROMLSAND (SP)
) = mecium dense to dense, moist
25—
v . AROUNOVATER LEVEL 6-24-37
S vl
boring bhackfilied with a cement/
30 bertonite grout unon comnletion
of drilling
35—
40~

1330 MARTIN LUTHER KING, JR. WAY, OAK.{""*'S

A3¢.,007 7-11-23

Subsurface Consultants [ @ 7
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LOG OF TEST BORING 7

eauipment 57 Hollow Stem

,55 gA £~ ; 4 DATE DRILLED(-24-39
wEka? %8 gy 3 5ab
LABORATORY TESTS g8 gws oﬁ:- A B¥E ELEVATION
OASDHAL TTIC CONCRETE
M g” BRSE nnacK
. BRAH SANS (SP)
. medium dense, moist {fi11)
fE E BRALM CLAVEY SANT (SC)
5 \>;< medium dense, moist
N
N
(i\\ color channe to mottled arav and
AN browm ktelow 5 feet
10— \§<\
R
\§= on
15— K.
N
“PT rRAv o pRonM STITY SANE {S01)
----- 200 = 25.5 14.4 103 21 dense, moist, fine arained
> BROWH SEND {SP)
. dense, moist, fine arained
=200 = 5.6 12.4 104 = 34
25~ .-
A 4 AONINVATER LEVEL (-24-77
R- K
30 horina backfilled with a cement/
bentonite ~rout unon comnietion
of drillinn
35—
20
_ 1330 MARTIN LUTHER KING, JR. WAY, OAK.|™"g
Su|38urface Consultants JOB NUMBER DATE APPROVED

430,002

7-11-75

\J




1t

LOG OF

FANHEOLE COVER

el B MSTEEL LOCKING CAP
nd e 9 ROREHOLE

A B

el [ CEVENT/BENTONITE
3 I |

8
] #A— 20 DIAL SCH. 40

TEST BORING 8

I “_,‘ %]
- [

- =
s ‘5‘ Sz0
a & Akl
0 ==

10—

IR =

W <nLIp pyC PIPT %6
15—
20
20—
=1 . . 25—
= d—No. 2 SAY
= FILTR A 4
= 2" 1A, SCH. 40
= PUL VELL SCRETN
—. {n.729% slot size
= 0.2 ) 20—
| - pnTTO CAP
35—
40—

Nt

EQUIPMENT 2 HO‘[ ]OIW ctem

6-24-S8

DATE DRILLED

ELEVATION

6" CONCRETE
3" BASE ROCK
ARK BPAWEL SILTY SAND (S™)
medium -ense, moist with
numerous nieces of alass and
brick (fi11)
RhOIMY CLAYEY SAND (SC)
medium dense, moist

ponsil SILTY SAND (S)
medium dense, moist, fine grained

AROUNDWATER LEVEL 7-28-89

medium cdense teo dense, saturated,
fine grained

Subsurface Consultants

133C MARTIN

PLATE

LUTHER KING, JR. WAY, OAK.

JOB NUMBER
430,002

DATE

10/5/88

AP%ED

N
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LOG OF TEST BORING 9

(FT}

R

R

T

WS
RN A

= DEPTH

BENTONITE
GROUT

1" STEEL PIPE

BENTONITE  '°7]

PELLET
SEAL

15—

20—

-— NATIVE SOIL
BACKFILL

v

a s |-
B WELL POINT oy

35—

25— |

40~

ecurement 8" Hollow Stem
DATE DRILLED H-30-88

ELEVATION —-

3" ASPHALT CONCRETE

3" BASE ROCK

BROWN SILTY SAND (SM)

medium dense to dense, moist,
fine grained
BROWN CLAYEY SAND (SC)

dense, moist

SAMPLE
BLOWS

. . . + KN
h
by

+ _ .
v
N + [

NG

BROWN SAND (SP)
very dense, meist, fine
grained

GROUNDWATER LEVEL 7-28-89

Subsurface Consultants

1330 MARTIN LUTKER KING JR. WAY, OAK{™-*'F

JOB NUMBER CATE APPROVED 10

430.002 7-28-88




LOG OF TEST BORING 10

1 Bx— BENTONITE
B GROUT

BENTONITE
PELLET
SEAL

T

%-A— WELL POINT

= DEPTH
} (FT})

5 -
W — 1" STEEL PIPE

10—

15—

30

40—

EQUIPMENT % Hnllow Stem

BROWN CLAYEY SAND (SC)

BROWN SAND (SP)
very dense, moist, fine

grained
04 .
“%—NATIVE SOIL
BACKFILL
A ALl GROUNDWATER LEVE: 7-28-89

é g . DATE DRILLED (-3(-88

2 O

& ake ELEVATION —--
3" ASPHALYT CONCRETE
4" CONCRETE
BROWN SILTY SAND {SM)
mediun dense, moist, fine
grained

dense, moist, fine grained

Subsurface Consultants

1330 MARTIN LUTHER KING JR. WAY, OAK

JOB NUMBER

DATE

430,002 7-28-88

APPROVED

PLATE

11
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LOG OF TEST BORING 11

eauipment 8" Hollow stem

w
SE B E: 4% oae omureo 6-30-19
38" Fig  4: 3 abo --
£0 &8¢ 0= 5 240 ELEVATION
RROVM SILTY SAND (S%)
medium dense, moist (fill)
5.-
NN “OTTLED ARAY 83D PRAIN CLAYEY
1IN 16 | sasn (sc)
WELL DETAILS: N medium dense, moist
(see log of boring 8) Q
N
15— s
>= 23 | nnay BRI SAMD (SP)
. medium dense, moist, fine arain-
2011, ed
.. .= 2’_‘
12.5 114, |} u 27
v il. : FONONDUATER LEVEL 9-28-89
- ‘W 27
30— ¢, " 93
15
35—
40

Subsurface Consultants

133C MARTIN LUTHER KINA, JR. HAY, OAK.

PLATE

JOB NUMBER
436,007

DATE A%VED 1 2

10/5/8¢9
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LOG OF TEST BORING 14

)

58 £

b .25
LABORATORY TESTS £3 Eye
%-200 = 7.2 10.8 106

%-200

5.9

= DEPTH
(FT)

13—

20—

25—

30

35—

45—

SAMPLE
BLOWS

eauipment 0" Hollow Stem
DATE DRILLED 7~1-"0

ELEVATION ~

& ASDHALTIC CONCRETE

4" BASE ROCK

NATK BROMN SILTY SAND (S°1)
medium dense, moist {fill)

MOTTLED QLIVE ~REEN AND PRV
CLAYEY SAMn (§()
medium dense, moist

RPROW CLAVEY SAND (€C)
medium dense, moist

ROV ShND (ED)
dense, moist, fine arained

color change to qray brown beiow
20 feet

SANUMDUATER [EYIL 7-1-1°

horina hackfilled with a cement/
hentonite ~rout unon comnietion
of drillinn

Subsurface Consultants

1330 MARTIN LHTHER KINA, JN. VAY, DAK.JF-ATE

JOB NUMBER
430,007

7-11- 28

DATE A%\'ED 13
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LOG OF TEST BORING 15

EE E T ot
EEBQ @ &~ g
LABORATORY TESTS 00 &G g aL <
20 Q0 — B
=
CE I
N
N
N
15 1>
20— .
$-200 = 7.2 . H
12.5 114 1) M
38—
35—
40

(R}
O

ot

souipment 5" Hollow Stem

DATE DRILLED /-1-070
ELEVATION -
4% BRSPHALTIC CONCRETE

47 BASE RAOCK
RO STLTY SAND (S01)
medium dense, moist (fi171)

ARAY PROVIN SAHD (SP)
medium dense, moist, fine grained

DARK ~RAY BROUN CLAYEY SAND (SC)
medium dense, moist
color chanae to brown below 10
feet

BRI SAHD (S7)
dense, moist, fine grained

color change to gray brown
below 20 feet

POSUNDUATER LEVEL 7-1-07
cotor change to brown helow
feet

Iz
[

boring backfilled with a cement/
bentonite grout unon cornletion
of drilling

Subsurface Consultants

1330 "ARTIN LUTHER KING, JR. WAY, OAK.

PLATE

JOB NUMBER

430.002

DATE

7F-11-85

14

APPEVED
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LOG OF TEST BORING 16

w

& >

35 e E -~
50—0 [T 'r:r-
&> a5 &%
£ o= 0—

[l
o TFT o

.

R s
..

e R A D e e T N

- TR

R I

8 g

3 WELL DETAILS:
3 (see log of boring 8)

.'5‘ .bf. P
ey

3

20—

-
Bl g i p e T

“Am-, :

25—

30—

35—

ul
i
o
=z
<
1)

eauipment 2" Hollow Stem
DATE DRILLED  7.]1.89

ELEVATION

N

™)
O

™
00

40~

4+ ASPHALT CONCRETE

3" 2ASE ROCK

DARK BROUM SILTY SAND (Si1)
medium dense, moist (fill)

RRALE SAND (SP)
medium dense, noist
fine grained

RROWM CLAYEY SAMD (SC)
medium dense, moist

becomes mottled gray and brown
below 12 feet

SRAY BROVN SAMD (SP)
dense, moist, fine grained

GROUNDWATER LEVEL 7-28-89

1330

b wTnA PLATE
RTIM LUTHZD KING, JR. VAY, NAK.

Subsurface Consultants [re e

430.002

DATE APPROVED 15

10/5/88%
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LOG OF TEST BORING 29

TRAFFIC RATED

eouipMent 8" Hollow Stem Auger

— GROUNDWATER LEVEL 9/28/89

GRAY SAND (SP)

‘////MANHOLE COVER EE % gﬂs pate pRiLLED 8/17/88
o %:; 3 DEE ELEVATION
LOCKING STEEL COVER Faa-1] CONCRETE - 67 thick
TOP CAP sk DARK BROWN SILTY SAND (SM}
Rk mediun dense, moist
5 . . : ‘ : . b -
¢——— 2" DIA. SCH. 40 N 22&EL%QC§LIVE BROWN CLAYEY
SOLID PVC PIPE ;Eé medium dense, moist
10— ;:iinl 14
VOLCLAY GROUT \
D |
. OLIVE-GRAY/BROWN SILTY SAND (SH/SP
| " Hode dense, moist, fine grained
T*————-S BOREHOLE . : s e
¢ ]5__ -. »
LI 45
| L
20 [¢ * BROWK SAND (SP)
BENTONITE SEAL = 4 | dense, moist, fine grained
_‘. -:ol 65
: 2" DIA. SCH. 40 By slicht increase in silt content
PYC WELL SCREEN il below 25.0 feet
(0.020" slot size) . Hﬂ
%,,f

——H10. 3 SAND FILTER

T LTI T

BOTTOM CAP

jid

35—

40—

dense., wet
mild gasoline odor

BROWN SILTY SAND (SM)
dense, wet

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY - QAK.

PLATE

JOB NUMBER

430.002

DATE

©/6/88

APPROVED

17




LOG OF TEST BORING 30

~TRAFFIC RATED
MANHOLE COVER

= DEPTH
(ET)

1

‘ LOCKING STEEL COVER
‘| ~TOP CAP
A
B
&
7 5
l:& Hl
——- 2" DIA. SCH. 40
;3 $0L1D PYC PIPE
) 10
F——— VOLCLAY GROUT
i
Y
_4
%
J«<——-7" BOREHOLE 15—
i
: BENTONITE SEAL
20—
- 2" DIA. SCH. 40
- PYC WELL SCREEN L
. 0.029" slot size 251 .
= ( Rvanl
T de———ND. 3 SAND FILTER
™ i A
juj 30
i ———— BOTTOM CAP
354
45—

SAMPLE

N A

[T

30

63

58

76

68

24

eauipment 7" Hollow Stem Auger
DAYE DRILLED 8/26/88

ELEVATION

ASPHALTIC CONCRETE - 2" thick
CONCRETE SLAB - 2" thick
BLACK SILTY SAND (SM)

medium stiff, moist

BROWN STLTY SAND (SM)

medium stiff, moist
GRAY-BROWN CLAYEY SAND (SC)
medium dense, moist

color change to gray below
10.0 feet

color change to brown below
13.0 feet

color change to olive-green
below 17.0 feet

GRAY SAND (SP)
very dense, moist

FREE PROBUCT SURFACE 9/28/83
244" thick

GROUNDWATER LEVEL 9/28/89

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY-— 0JAK.

PLATE

JOB NUMBER

436,002

DATE APPROVED 18

9/6/88




LOG OF TEST BORING 31

il S
TRAFFIC RATED eourment 7" Hollow Stem Auger

MANHOLE COVER EE g gxs DaTE DRiLLED  8/20/88
J— °D: & ail ELEVATION
A ASPHALTIC CONCRETE - 2" thick

il LOCKING STEEL COVER Tiii CONCRETE SLAB - 2" thick
s TOP CAP N DARK GRAY-BROWN CLAYEY SAND (SC)
ERS \\ medium dense, moist

4 o > \

| 2" DIA. SCH. 40 ;3\

el SOLID PVC PIPE NN 37

Sl \'\

ha '..E 10 = \

2| Lhe——— VOLCLAY GROUT )

p |9 E;;;

[ = BROWN SAND (SP)

& C dense, moist

5 e 7" BOREHOLE 5 [

4 1 B -

ulE '.‘EI

A -
B B senvoniTE sEaL o | R 56

ik 57

iy 2" DIA. SCH. 40

H; PVC WELL SCREEN R

o (0.020" slot size) 227 - m 08

= , | CROLNDUATER LEVEL 0/28/89
o 5

Hqe——-NO. 3 SAND FILTER

o 60

Inf 30— |

ik ———— BOTTOM CAP .

. 40
35~
40—

PLATE

1330 MARTIN LUTHER KING, JR. WAY - OAK.

Subsurface Consultants [re wowees o 19
430.007 9/6/88
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LOG OF

TEST BORING 39

equrMenT 8% Hollow Stem Auger

VALVE BOX

2" DIA. SCH. 40
SOLID PVC CASING

—— §" DIA. BOREHOLE

R PR R A RS SRR e

CEMEMT/BENTONITE
GROUT

% .
A 1
H I(—'BENTONITE SEAL

#—— | ONESTAR #3
‘ SAND FILTER

TI{T1I]

2% DIA. SCH. 40
DYC WELL SCREEN
(0.020" slot size)

& ———BOTTOM CAP

innanannN

SAMPLER TYPE:
CALIFORNIA DRIVE
0.0.: 2.5" 1.D.: 2.0"
HAMMER WEIGHT: 140 pounds
HAMME®R DROP: 30 inches

LOCKING WATERPROOF CAP

£ g g . o oRen 3/29/89

[Te Do

°ﬂ“’_'_‘ & pag ELEVATION ==~
ASPHALTIC CONCRETE - 4" thick
CONCRETE - 6" thick
GRAY-GREEN SILTY SAND {SH)
medium dense, moist (fill)
GRAY -GREEN CLAYEY SAND (SC)

6 medium dense, moist

10—

154
color changes to brown
BROWN SAND (SP)

20— dense, moist

25— = 72

v o GROUNDWATER LEVEL 9/28/89

-

35— F

45—

1330 MARTIM LUTHER KING, JR. WAY~— DAK. ™™

Subsurface Consultants [z v w20

430.002 7/7/89




LOG OF TEST BORING 40

MOISTURE
CONTENT
Y%
DRY
DENSITY
(PCF)
= DEPTH
| {FT)

LABORATORY TESTS

5 -

10—

15

20

25—

30

35—

SAMPLE

40—

N

T
.
fo) ~J ]
o w2 ~J

ecurement 8" Hollow Stem Auger
DATE DRILLED 3/20/89

ELEVATION

ASPHALTIC CONCRETE - 4" thick
CONCRETE - &" thick
GRAY-QREEN SILTY SAND (SH)
medium dense, moist

GRAY-GREEN CLAYEY SAND (SC)
medium dense, moist

color changes to brown

BROWN SAND (SP)
dense, moist

GROUNDWATER LEVEL DURING DRILLING

(BORING EACKFILLED WITH CEMENT/
BENTONITE GROUT UPON COMPLETION
0F DRILLING)

1330 MARTIN LUTHER KING, JR. VAY - DAK.

PLATE

SU]bSUffaCQ COHSUltantS JOB NUMBER

430.092

BATE APPROVED 21

71/ 7/89
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LOG OF TEST BORING 41

eouiement 87 Hollow Stem Auger
DATE DRICLED 3/2.:.}/89

IMo1sture
CONTENT
%
DENSITY
(PCF)

|

PRY

LABORATORY TESTS

15—
20
25— |+
L 2 .. 65

j a9
e

35—

o DEPTH
(FT)

.::li 66

4

ELEVATION =-—

CONCRETE - 6" thick

BROWN SAND (SP)
dense, moist

OF DRILLING)

£

DARK BROWN SILTY SAND (Si%)
medium dense, moist

BROWN CLAYEY SAND (SC)
medium dense, moist

color changes to green

color changes to brown

ASPHALTIC CONCRETE - 4" thick

GROUNDWATER LEVEL DURING DRILLING

(BORING BACKFILLED WITH CEMENT/
BENTONITE GROUT UPON COMPLETION

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY -~ OAK.

JOB NUMBER

430.002

DATE

7/7/869

APPROVED

PLATE

22
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LOG OF TEST BORING 42

e DEPTH
{FT)

e #-9”°j -

R
‘?*E:-f'.q: e

‘&Q\/ALVE BOX
o
£ LOCKING WATERPROOF CAP

—— 2" DIA. SCH. 40
SOLID PVC CASING

l«—— 8" DIA. BOREHOLE

) 19
i
- % 15
A Fge—— CEMENT/BENTONITE
3 F GROUT
SI
b 1 '
' 20}
.‘—-BENTONITE SEAL e

R . IH 51
H4e— LONESTAR £3
H SAND FILTER
imt 25~
mt v
e 2" DIA. SCH. 49
I PVC WELL SCREEN ‘
- (0.020” slot size) ]
Ant 0|
(imh BOTTOM CAP

35

40

]
lsmm.r:

10—

BQUIPMENT 8" Hollow Stem Auger
DATE DRILLED 3/20/89

ELEVATION -

ASPHALTIC CONCRETE - 4" thick
CONCRETE - 6" thick
GRAY SILTY SAND (SM)

medium dense, moist

GRAY-GREEN CLAYEY SAND (SC)

medium dense, moist

BROWN SAND {SP)
dense, mQist

GROUNDWATER LEVEL S/28/89

Subsurface Consultants

1330 MARTIN LUTHER KINA, JR. WAY - OAK.

PLATE

JOB NUMBER

430.002

DATE

7/7/89

APPROVED

23




GENERAL SOIL CATEGORIES | ¢ usoLs TYPICAL SOIL TYPES
! GW B | Well Graded Gravel. Gravel-Sand Mixtures
. Clean Gravel with
. little or no fines T
o GRAVEL Gp [.."#] Poorly Graded Grave.. Gravel-Sand Mixiures
th &  More than half .
zd & coarse fraction -
Q & Is Iarggr than' . GM Silty Gravel. Poorly Graded Gravel-Sand-Silt Mixtures
W No. 4 sieve size ' Grave! with more
€)= than 12% fines J —
W5 Clavey Gravel. Poorly Graded Gravei-Sand-Clay
= GC e
&= = Mixiures
-y o
L4 T SW s | 'Well Graded Sand Giavelly Sand
L % Ciean sand with little | P - -
W £ or no fines .
t: < SAND SP |* | Poorly Graded Sand. Gravelly Sand
<{ ¢ More than halt L.
8 o coarse fraction . -
v 2 i Iter th »
= SOS_TZSE sai:e SM . Siity Sand. Pocny Graded Sand-Si; Mixtures
Sand with more A
than 12% fines P<\E
sC \ A Clavey Sand. Poorty (Graded Sand-Ciay Mixtures
o ML incrganic Silt and Very Fine Sand. Rock Flour. Silty or
S Clayey Fine Sand, or Clayey Silt with Slight Plasticity
2z i 7 o
“ g SILT AND CLAY . inorganic Clay of Low to Medium Plasticity,
o cL Gravelly Clay. Sandy Clay. Silty Clay, Lean Cl
Qg Liquid Limit Less than 50% N Cravely Gy Sandy Clay. Sity Clay, Lean Clay
Q 2 w N ,
0 £ oL : : II Org.am@ Clay ad Organic Sily Clay of
T l,l | Low Pasticity
-y 2 H
=3 [
G:“E % MH ! Inorganic Sik. Micaceous or Diatomaceous
EES e E Fing Sandy or Siity Soils, Elastic St
yt N
L £ SILT AND CLAY CH N | Clay of High Plasticity. Fat C!
r r Fi
Ef E Liquid Limit Greater than 50% \ norgaric Clay of High Plasticnty. Fat Clay
- £ N
= Y
[a} ~
= OH \X Organic Clay o° Mediam to High Plasucity. Qrganic Silt
NN
A A
At A
HIGHLY ORGANIC SOILS PT P2 Peat and Other Highty Organic Soils
[~ ]

UNIFIED SOIL CLASSIFICATION SYSTEM

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY - DAK.

JOB NUMBER DATE APPROVED

430.002 7/28/89

PLATE

25
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US Standard ————>|<—U.S. Standard Sieve Numbers —‘D-I"— Hydrometer

Sieve Size (in)

3 1A % ¥ 1 3040 50 100 200 Reterence ASTM D 422
100“;,_&,@&‘ - St MRS S B RV - e ——

] I N R . =
Y L e [ gf.: H —r ;;u-;., ......
Lo % P
1 .
80 -1 ' | -t t )
: : : H 1 i : 5
: ! e i
80 -1 t : :
: . ! i
70 ! i
H e
H i i
. N LR
€0 - : ;
H i i
: i

50 -1—

40 +— e

30 —4— S PR : ﬁ\xi
20 --5— S — - '

PERCENT FINER BY WEIGHT

O — Y : - T : T : 4 r
100 50 10 5 1 05 0.1 005 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS

COARSE | FINE [COARSE] MEDIUM |  FINE
GRAVEL SAND

COBBLES ST OR CLAY

Symbol Sampte Source Ciassification

o BORING 3 @ 15.5 BROWN SILTY SAND {SM)
S | BORING 4 ¢ 20.5 GRAY SILTY SAND (SM)

PARTICLE SIZE ANALYSIS

1330 MARTIN LUTHER KING JR. WAY, OAk. |™*'F

430.002 7-28-88

SUbsurface COHSU]tantS JOB NUMBER DATE A@)VED 26
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PoLine 1A

Curtis & Tompkins, Ltd., Analvtical Laboratories, Since 1878
290 Division Street, San Francisco, CA 94103, Phone (415) 861-1863

JOB NUMBER: 14810 DATE RECEIVED: 06/07/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88

PAGE 1 OF 2
Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Method References: TPH: Total Petroleum Hydrocarbons, EPA 3550/8015

ILAR ID SAMPLL 1D GASCLINE KERQSINE DIESEL
(mg/Kg ) (mg/Kqg) (mg/Kg)

148101 1 @ 167 ND(10) ND(10) ND(10)
14810-2 1@ 21° 3,700 ND(10) ND(10)
GASQLINE KEROSINE DIESEL

(mg/L) (mg/L) (mg/L)

148103 BORING 1 68 ND(10) ND(10)

ND = NONE DETECTED. LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY

Duplicate: Relative % Difference 4
Spike: % Recovery 112

Laboratory Diﬁ@cto

San Francisco Wiilmington Los Angeles



‘ Curis & Tompkins, Ltd

Boling 1A
LABORATORY NUMBER: 14810-3 DATE RECEIVED: 06/08/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88
SAMPLE ID: BORING 1 PAGE 2 OF 2
EPA 602: Volatile Aromatic Hydrocarbons in Water
RESULT DETECTION
COMPOUND ug/L LIMIT
ug/L
B ZEIIE . 4 4 v v v s s 0 v o v o s o st e v anossonansentseenanseana 4,200 100
O Yl . v v v v v e s s e s oo s s sannevesnsssssassssnsnnnnsss 4,800 500
Ethyl Benzene. .. ..ottt it ittt ent ot oierennecsans 1,700 100
Total Xvlenes. ... ..ttt iiie ittt areeeaesas 12,000 100
Chlorobenzene. . ...ttt i en s st et ieeasnnnsns ND 100
1,4-DichlorobenzZene. v vt tn et e rneeerenneresssss ND 100
1,3-Dichlorobenzene. .. ..ttt ieennrsnens ND 100
1,2-Dichlorobeneene . o v vt i ittt st ettt tnneenens ND 100

ND = None Detected

QA/QC SUMMARY

e e e 4% R T A ST e T MR B e e S R T ST Tew M S M W W S S T MM MM T S e T M S M M TE MR T W MS T R B e M M B T e e e s b e et Al b Gk Ml M e e e ok it o ke

¥RPD 4
$RECOVERY 118

Ml A ke Ak BUD e e e e e bt i o o b B ke o o b Bk A o e e ke ke AAd A o e e AR MRS Rt Tk A e bk S e e e e A e A S e e A e e e



Curtis & Tompkins, Ltd., Analytical Laboratories. Since 1878
200 Division Street, San Francisco. CA 54403, Phone {415) 861-1863

LABORATORY NUMBER: 14984A DATE RECEIVED: (06-27-88
CLIENT: SUBSUFACE CONSULTANTS DATE ANATLYZED: 07-12-88
JOB NUMBER: 430.002 DATE REPORTED: 07-12-88

PROJECT: ML KING JR. WAY FUEL TANK PAGE 1 OF 2

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020

LAB ID  CLIENT ID TVH = BENZENE TOLUENE  TOTAL ETHYL
T XYLENES BENZENE

(mg/kg) (mg/kg) {(mg/kg) (mg/kg) (mg/kg)

14984-1 1 @ 16.0 ND{10) ND({0.1) ND(0.1) ND(0.1l) ND(0.1)
14984-2 1 @ 21.0 ND{10) ND{0.1} ND{0.1) ND(0.1) ND(0.1)
14984-3 1 € 25.0 ND(10) ND{(C.1} ND(0.1) ND(0.1) ND(0.1)
149844 2 @ 16.0 ND(10) ND(0.1)} ND{C.1) ND(0.1) ND(0.1)
14984-5 2 @ 21.0 1,810 26.3 42.5 154 24.8
14984-6 2 @ 25.5 7,530 29.5 447 752 87.9
14984-7 3 @ 16.0 B(10) ND(0.1) ND{C.1) ND(O0.1) (0.1)
14984-8 3 @ 21.0 2,370 15.9 39.2 199 31.0
149849 3 @ 25.5 ND(10) ND(0.1) D(0.1) D(0.1) (0.1)

Extraction by EPA 5030 Purge and Trap

ND = None Detected; Limit of Detection is Indicated in Parentheses.

QA/QC SUMMARY

2RPD 3RECOVERY
TVH S Q4
TOLUENE 9 75
TOTAL XYLEMNES 7 7
ETHYL BENZENE 6 72

_dil 2 Joer

TORY DIREETOR

Son froncisco Wilmington los Angeles



Curtis & Tompkins, Ltd., Anantical Laboratories, Since 1878

290 Division Street, San Francisco. CA 94103, Phone [415) 861-1863

LABORATORY NUMBER: 14984 DATE RECEIVED: 06-27-88
CLIENT: SUBSUFACE CONSULTANTS DATE ANATYZED: 07-12-88
JOB NUMBER: 430,002 DATE REPORTED: 07-12-88

PROJECT: ML KING JR. WAY FUEL TANX PAGE 2 OF 2

Total Volatile Hydrocarbons (TVH) by EPA B015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020

Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT 1D TVH BENZENE TOLUENE TOTATL ETHYL
XYLENES BENZENE
(mg/kg) (mg/kg) (mg/kg) (mg/kg} (mg/kg)
1498410 4 @ 16.0 54.0 ND(0.1) ND(0.1) 3.0 0.5
14984-11 4 @ 21.0 6,770 21.9 158 598 101
1498412 4 & 26.0 ND(10) ND(0.1) 0.2 ND(0.1) ND(0.1)
14984~13 6 € 17.5 ND(10) ND(0.1) ND{C.1) ND(CG.l) ND(0.1)
1498414 6 € 23.0 ND(10) ND(0.1l) ND(C.1l) ND(0O.l) ND(O0.1)
14984-15 6 @ 27.0 ND(10) ND{0.1) ND(C.1) ND(O.1) ND(O0.1)
1498416 7 € 19.0 ND(10) ND(0.1) ND(G.1) ND(0.1) ND(0.1)
14984--17 7 @ 28.5 2,020 32.8 74.6 152 26.5
14984-18 8 @ 16.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
1498419 8 @ 21.0 ND(10) ND(0.1) ND(0.1) ND(0.1l) ND(0.1)
14984--20 8 @ 26.0 ND(10) ND(0.1) ND(O.1) ©ND{(0.1) ND(0.1)
ND = None Detected; Limit of Detection is Indicated in Parentheses.
QA/QC SUMMARY
%RPD $RECOVERY
TVH 9 94
TOLUENE 9 75
TOTAL XYLENES 7 73
ETHYL BENZENE 6 72
San Francisc Wilrningrton Llos Angeles
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- Curtis & Tompkins, Ltd., Anai ytical Laboratories, Since 1878

290 Division Street, San Francisco, CA 94103, Phone (415) 8611863

LABORATORY NUMBER: 14983 DATE RECEIVED: 06-27-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-28-88
JOB NUMBER: 430.002 DATE REPORTED: 06-29-88

JOB LOCATION: ML XING JR. WAY FUEL TANK

Total Volatile Hydrocarbons (TVH) by EPA B015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA B(020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

14983-1 7 € 24.0 987 ND(1) 16 64 12

QA/QC SUMMARY

$RPD <1
3*RECOVERY 81

/W/M
LABORATORY?DI?BgTii//

San Francisco Wilrmington los Angeles



- Curtis & Tompklns Ltd., Analytical Laboratories, Since 1878

200 Division Street, San Francisco, CA 94103, Phone (445) 861-1863

LABORATORY NUMBER: 15050 DATE RECEIVED: 07/05/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 07/12/88
JOB NUMBER: 430.002 DATE ANALYZED: 07/15/88

JOB LOCATION: ML KING JR. WAY, FUEL TANK DATE REPORTED: (7/18/8B8

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL
GASOLINE XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

15050-~1 11@ 25.0° ND(10) ND(0.1) ND(0.1) ND(0.l) ND(0.1)
15050-2 12@ 23.0° ND(10) ND(0.1) ND(0.1) ND(0.1} ND(0.1)
150503 14@ 19.0° ND(10) ND(0.1) ND{0.1) ND(0.1) ND(0.1)
15050-4 14@ 22.0° ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
15050-5 14@ 25.0° 6,710 38.9 324 735 122

15050-6 15@ 25.0° ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O0.1)
15050--7 16€ 25.0° 7,660 39.3 257 719 117

ND = NONE DETECTED. LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY

%RPD 4 - 3 1 1
$RECOVERY - 93 96 95 91

LABORATORY e}ﬁEC

4

San Francisco Wilmingron los Angeles



- Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878

2%0 Division Street, San Francisco, CA 94103, Phone (415) 861-1843

LABORATORY NUMBER: 15066 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: (07-08-88
JOB #: 430.002 DATE REPORTED: (07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 1 OF 4

Total Petroleum Hydrocarbons in Agueous Sclutions
EPA 8015 (Modified)
Extraction Method: EPA 3510

LAB ID CLIENT ID GASOLINE KEROS INE DIESEL
(mg/L) (mg/L) (mg/L)
15066-1 WELL #8 TRACE ND(0.05) ND(0.05)
15066-2 WELL #11 10 ND(0.05) ND(0.05)
15066-3 WELL #16 90 ND(0.05) ND{0.05)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

Dupllcate Relative % Difference 7
Spike: % Recovery 112

San Francisco Wilmingion {os Angeles
g



- Curtis & Tompkins, Ltd., Anaivtical Laboratories, Since 1878

260 Division Street, San Francisco, CA 94103, Phone (415) 861-1863

LABORATORY NUMBER: 15066-1 DATE RECEIVED: 07-06-88
CLIENT': SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 2 OF 4

CLIENT ID: WELL #8

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION
COMPOUND ug/L LIMIT
ug/L
1T 4 -4 ¢ = ND 1
e 30§ T 4 1= ND 1
Ethyl BeNZeNnB. .. .. ceuusttennnnsaseerennserssssnn ND 1
Total Xylenes. ... ...ttt otetiosnecesas ND 1
Chlorcbenzene. . i ittt it iinae et e tennnss ND 1
l,4-Dichlorobenzene. ... v ii ettt araroinenssinnensans ND 1
l1,3-Dichlorobenzene. ... cu et i inintrennsnnssnas ND 1
1,2-DichlorobenZenE . « @ vttt ettt s st et ND 1
ND = None Detected
QA/QC SUMMARY
SPIKE RECOVERY % w06

L a e Aa LR S W MR e S A A A M G L A R AR S M M W R W M A P e e e e e e M e e e e e AR A S W A S A e A e e A ek Ak A G R A W S A Ses

San franciscc Wilmingfan Los Angeles



- Curtis & Tompkins, Ltd., Analytical Laboratories. Since 1878

200 Division Street, San Francisco. CA 944103, Phone (416) 861-1863

LABORATORY NUMBER: 15066-2 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-15-88B
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #11

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

ug/L
2T ) ol < £ U 1,800 100
POLUBIIE . 4 i it i vttt e e e te s e s cnseennnsenneseasenensss ND 100
Ethyl BeNzene. .. ..t it i in ittt ionttasaiinsssees ND 100
Total Eylenes .. oo ervntereosrnntoananoeonnsesns 1,200 160
Chlorobenzene. v i ittt ittt et s s i e i e ND 100
l,4-Dichlorobenzeng. ... ..ot snstiseenneennes ND 100
l1,3-Dichlorchenzene. .. ..t iiernia ittt ncrosens ND 100
1,2-DichlorCbhenzene. . ..t iiimeetniisscness ND 100
ND = None Detected

QA/QC SUMMARY

SPIKE RECOVERY % 16

San francisco wilmington Los Angeles



290 Division Streed. San Francisco, CA 94103, Phone (445) 861-1863

Cl- Curtis & Tompklns Lid.. Analytical Laboratories, Since 1878

LABORATORY NUMBER: 15066-3 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #16

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTICON
COMPOUND ug/L LIMIT
ug/L
2T o= = 3,100 100
o TR I ST = T = O 2,700 100
Ethyl Benzene......... it ennan. e e e ND 100
Total Xylenes. . ... ivi ittt ittt nnnoooananos 5,500 100
0 o B o of ] =3 =5 1= 3 ND 100
1,4-Dichlorobenzene. ... ... ittt i ii e iaanns ND 100
1, 3-Dichlorobenzene. i . i i e ettt sttt s e s NI 100
IR b 5 el s BN ol a o) o oy o B-1 =) ¢ U= I A ND 100
ND = None Detected
QA/QC SUMMARY
SPIKE RECOVERY & 7 06

S ML M B A S A b e e G ) e e R e R e N e A P G W M M) M et S i A e e Mt s M e M W RR M M el o AR W MR ML A e e e e e o s R RE L ce A VA R A e e

San Francisco Wiirnington Los Angeles



- Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
290 Division Street, San Francisco., CA 94103, Phone (415) 8611863

JOB NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-22-88
JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PAGE 1 OF 2

SAMPLE ID: FILL END OF TANK

Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Method References: TPH: Total Petroleum Hydrocarbons, EPA 3550/8015

LAB ID GASOLINE KERQOSINE DIESEL
(mg/Kg) (mg/Kg} (mg/Kg)
14932-1 1,000 ND(10) ND(10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

. B W A A M A S AL G U e AR e e e Al M M B A e A e S b e ek e o Ak M o e il e ok e o o e b e A A G A L A S S e A s S A G e

Duplicate: Relative % Difference 21
Spike: % Recovery 87

AL DS

Labordtory Dipettor

San Francisco Wilrriington Los Angeles



Cb Curtis & Tompkins, Lid

LABORATORY NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-30-88
JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PAGE 2 OF 2

SAMPLE ID: FILL END OF TANK

EPA 8020: Volatile Aromatic Hydrocarbons in Soils & Wastes
Extraction Method: EPA 5030 - Purge & Trap

Result LoD
COMPOUND ug/Kg ug/Kg
BN Z Tl . v v v v o v s s s v s e s o ana st 790 100
POl BT B s vt v et t v v o s s ssmncasecsnsssssonssnmesensssssn 1,200 500
Ethyl Benzene............oe. et e et e e 7,300 100
Total Xylenes. .. .t inironenasanassoansnnss 38,000 100
L0 B b ol oY= £ -4 = L= A ND 100
1,4-DichlOorobenzZene. .. oo is i iintnneersossnnsnsss ND 100
1,3-Dichlorobenzene. ... ... iieenssststssnacassss ND 100
1,2-Dichlorobenzeng. ... .civiei ittt vrosssssassaanss ND 100

ND = None Detected. Limit of detection (LOD) in last column.

QA/QC:

Duplicate: Relative % Difference )
Average Spike Recovery % 89



- Curtis & Tompkins, Ltd., Analvtical Laboratories. Since 1878

2323 Fifth Street, Berketey. CA 94710, Phone (415) 486-0O900

LABORATORY NUMBER: 15445 DATE RECEIVED: (08/19/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/29/88
JOB NUMBER: 430.002 DATE REPORTED: 08/30/88
JOB LOCATION: MLK JR. WAY & 1l4th ST. PAGE 1 OF 2

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL
GASQLINE XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

15445-1 28 @ 23.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
15445-2 28 & 26.0 ND(10) 0.2 0.2 4.0 ND(0.1)
15445-3 28 € 29.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
15445-4 29 @ 27.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
15445-5 29 @ 30.0 139 * ND(0.1) ND(0.1)} ND{0.1) ND(0.1)
15445-6 29 @ 33.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)

* Fingerprint pattern does not match hydrocarbon standard. Quantitation
based on gascline standard.

QA/QC SUMMARY

— s e R A A ME ML A0S VEY EE MEE S tem e e e e e i S S WS MM M W W TER oy deh fem del G Ao AL AR M N W M S A M e A ERT SRS BT W e TR e e M S L S W GWS S e e e e M m e

$RPD <1 8 16 <1 <]
%RECOVERY 98 95 96 101 100

A EE T Ve T R - e e ik S NS R VR S e M M W S W e A WA RE ER R MR e e e e e e ML LB G M R GAe M G M M G M W PP e e Bl Al AR S S RS U e e s e

Lo, K fran

LABORKTORY DIEKFCTOR

Berkeley Wilmington Los Angeles




2323 Fifth Street. Berkeley, CA 2?4710, Phone (415) 484-0900

l- Curtis & Tompklns L1d., Analytica Laboratories, Since 1878

LABORATORY NUMBER: 15445-5 DATE RECEIVED: (08-19-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08-29-88
SAMPLE ID: 29 @ 30.0 DATE REPORTED: 09-07-88
JOB #: 430.002 PAGE 2 OF 2

EPA 8010: Volatile Halocarbons in So0il & Wastes
Extraction Method: EPA 5030 - Purge & Trap

Compound Result LOD
ug/Kg ug/Kg
chloromethane ND 25
bromomethane ND 25
vinyl chloride ND 25
chloroethane ND 25
nethylene chloride ND 25
trichlorofluoromethane ND 25
l,1-dichloroethene ND 25
l,l-~dichloroethane ND 25
trans-1,2-dichloroethene ND 25
chloroform ND 25
freon 113 ND 25
1,2-dichloroethane ND 25
l1,1,1-trichloroethane ND 25
carbon tetrachloride ND 25
bromodichloromethane ND 25
1,2-dichloropropane ND 25
¢is~1,3-dichloropropene ND 25
trichloroethylene ND 25
1,1,2~trichloroethane ND 25
trans-1,3-dichloropropene ND 25
cdibromochloromethane ND 25
2-chloroethylvinyl ether ND 25
bromoform ND 25
tetrachloroethene ND 25
1,1,2,2-tetrachlorosthane ND 25
chlorobenzene ND 25
1l,3~dichlorokenzene ND 25
1l,2-dichlorobenzene ND 25
l,4-dichlorobenzene ND 25
1,2~-dibromoethane (EDB) ND 25

ND = None Detected. Limit of detection (LOD) in last column.

Berkeley Wilmington Los Angeles



LABORATORY NUMBER:
SUBSURFACE CONSULTANTS
430.002

CLIENT:

JOB NUMBER:
JOB LOCATION: MLK JR.

- Curtis & Tompkms Ltd., Analvtical Laboratories, Since 1878

WAY & 14th ST.

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:
PAGE 1 OF 2

2323 Fiftn Streel. Berkeley, CA 94710, Phone (415) 486-0900

Total Volatile Hydrocarbons (TVH) by EPA 8015

Benzene, Toluene, Ethyl Benzene, Xylenes by

Extraction by EPA 5030 Purge and Trap

TVH AS
GASOLINE

(mg/kg)

BENZENE

TOLUENE

e e - B BR R e s e e Lk W B P R R e e e e e e G S A T —— . Ny WP T . el ) S S S S M s el S T e e Al LS S S e e

LAB ID CLIENT ID
15518-1 30 @ 25
155182 30 @ 27
15518--3 31 @ 25
15518--4 31 @ 27
$RECOVERY

Berkeley

ND(0.1)

ND(0.1)

QA/QC SUMMARY

ﬁTORY DWECTOR

Wilmington

Los Angeles

08/29/88
05/09/88
09/12/88
EPA 8020
TOTAL ETHYI,
XYLENES BENZENE
(mg/kg) (mg/kg)
383 71.4
0.1 ND(0.1)
ND{0.1) ND{0.1)
ND(0.1) ND(0.1)
82 81



- Curtis & Tompkins, Ltd., Anaytical Laboratories. Since 1878

2323 Fifth Street, Berkeley, CA 94710, Phone (418) 486-0900

LABORATORY NUMBER: 15518 DATE RECEIVED: 08/29/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09/09/88
JOB NUMBER: 430.002 DATE REPORTED: 09/12/88
JOB LOCATICN: MLK JR. WAY & 1l4th ST. PAGE 2 OF 2
LAB ID SAMPLE 1D 1, 2-dibromoethane (EDB)
EPA 8010
(ug/Kg)
155181 30 € 25.0 KD(100)
LAB ID SAMPLE ID Organic Lead
PDHS Method
May 1988 LUFT Manual
(mg/Kg)
155181 30 8 25.0 ND(1.0)
ND = Not Detected; Limit of Detection in parentheses.

Berkeley Wilmington Los Angeles



- Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878

2323 Fifth Street, Berketey, CA 94710, Phone (415) 486-0900

LABORATORY NUMBER: 17124

CLIENT: SUBSURFACE CONSULTANTS

JOB #: 430.002
LOCATION: MLK TANK

DATE RECEIVED: 03/31/89
DATE ANALYZED: 04/07/89
DATE REPORTED: 04/20/89

Total Velatile Hydrocarbons as Gasoline in Solils & Wastes

EPA 8015 (Modified)
Extraction Method:

EPA 5030 (Purge & Trap)

LAB ID CLIENT 1D TVH AS
GASOLINE
(mg/Kg)
17124-1 39 @ 24.5 ND(10)
171242 39 @ 27.0 ND(10)
17124-3 40 @ 24.0 ND(10)
171244 40 €@ 27.0 ND{10)
17124-5 41 @ 24.0 ND(10)
171246 41 @ 26.0 5,000
171247 41 @ 27.0 22
17124-8 41 @ 28.0 D(10)
17124-9 42 @ 21.0 ND(10)
1712410 42 @ 24.0 ND(10)
1712411 42 @ 26.0 TRACE
1712412 43 @ 23.0 ND(10)
1712413 43 @ 24.5 1,000
17124-14 43 @ 26.0 ND(10)
ND = Not Detected; Limit of detection in parentheses.
QA/QC SUMMARY
SRPD 6
Spike, % Recovery 114

Herkeley

Vi [ co

LABf)RA\'}‘OR DIRECTOR

N

Wilmington Los Angeles



- Curtis & Tompklns Ltd.. Analytical Laboratories, Since 1878
2323 Fitth Street, Berkeley, CA 94710 Phone (415) 486-0900

LABORATORY NUMBER: 17135 DATE RECEIVED: 04/04/8%
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 04/06/89
JOB NUMBER: 430.6G02 DATE REPORTED: 04/17/89

JOB LOCATION: MLK & 14TH STREET

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID  CLIENT ID TVH AS  BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES
(ug/L) (ug/L) (ug/L} (ug/L) (ug/L)

17135-1 11 53,000 7,100 4,000 380 2,400
17135-2 28 450 ND(1.0) 2.0 2.0 6.7
17135-3 31 ND(50) ND(1.0) ND{(1.0) ND{1.0) ND(1.0)
17135--4 39 2,000 250 11 ND(1.0) 210
ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY

%RPD 5
$RECOVERY 142

%4 27 Jen ,4(%/

\TORY 3%§§€TOR

Ay

Berkeley Wilmington Los Angeles



- Curtis & Tompklns Ltd., Analytical Laboratories, Since 1878

2323 Fifth

LABORATORY NUMBER:

CLIENT:

JOB NUMBER:

SUBSURFACE CONSULTANTS
430.602

JOB LOCATION: MLK & 14TH STREET

LAB ID

17135-1
17135--2
17135-3

17135-4

Total Volatile Hydrocarbons
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:

Extraction by EPA 5030 Purge and Trap

CLIENT ID

39

TVH AS
GASQOLINE
(ug/L)

ND(50)
2,000

BENZENE

TOLUENE

Street. Berkeley, CA 24710, Phone (415) 466-0O200

(TVH) by EPA 8015

ETHYL
BENZENE
(ug/L)

ND(1.0)

ND(1.0)

04/04/89
04/06/89
04/17/89

TOTAL
XYLENES
(ug/L)

ND = None Detected; Limit of detection is indicated in parentheses.

3RPD

%$RECOVERY

Berkeley

QA/QC SUMMARY

Witmington

Los Angeles

5
142
P / -
< %%i )o«oAﬁ_ oy {1
LABORATORY DIBEI?TOR y;



- Curtis & Tompkins, Ltd., Analyticat Laboratories. Since 1878
2323 Fifth Street. Berkeley. CA 94710, Phone (418) 486-0000

LABORATORY NUMBER: 15578 DATE RECEIVED: 09-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09-12-88
JOB #: 430.002/ML KING TANK DATE REPORTED: 09-22-88

PAGE 1 OF 3

ORGANIC LEAD IN AQUEOUS SOLUTIONS
DHS METHOD
MAY 1988 LUFT MANUAL

LAB ID CLIENT 1ID ORGANIC LEAD
mg/L
155781 28 ND(0.1)
15578-2 25 ND(0.1)
15578--3 31 ND(0.1)

ND = NONE DETECTED; LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY

$¥RPD <1
RRECOVERY 98

A " [{./!
LABORFTORY DTRECTOR

Berkeley Witmington Los Angeles



- Curtis & Tompkins, Ltd., anaivtical Laboratones. Since 1878

2323 Fitth Street Betkeley, CA 2470, Phone (4'5) 486000
LABORATORY NUMBER: 15578 DATE RECEIVED: 09-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09-15-88
JOB NUMBER: 430.002/ML KING TANK DATE REPORTED: 09-21-88

PAGE 2 OF 3

Total Veolatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL
GASOLINE XYLENES BENZENE

(ug/L} {ug/L) {(ng/L) (ug/L) (ug/L)

15578-1 28 890 431 75.4 84.0 ND(1)
15578-2 29 ND(50) * ND(1) 8.1 ND(1) ND(1)
155783 31 ND(50) ND(1) ND(1) ND(1) ND (1)

* Sample contains hydrocarbons not gquantifiable as gasoline.

ND = HOKE DETECTED; LIMIT OF DETECTICN IS5 INDICATED IN PARENTHESES

QA/QC SUMMARY

SRPD 24 2 6 8 <1
SRECOVERY 138 103 105 163 104

Berkeley Wilmington Los Angeles



- Curtis & Tompkins, Ltd., Analtical Laboratories, Since 1878

2323 Fifth Street Berkeley CA 04710, Phone (415 486-0O00

LABORATORY NUMBER: 15578 DATE RECEIVED: (09-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09-06-88
JOB #: 430.002/ML KING TANK DATE REPORTED: (09-22-88

PAGE 3 OF 3

1,2-Dibromoethane (EDB)

EPA 601

LAB ID SAMPLE ID EDB
(ug/L)

15578-1 28 g.2

1£578-2 29 ND( 1)}

15578-3 31 ND(1)

ND = None Detected. Limit of detection is indicated in parentheses.

QA/QC:

Duplicate: Relative % Difference 3

Average Spike Recovery % 132

Berkeley Wiimington Los Angeles
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2323 Hiftn Street. Berkeiey, CA 94710, Phone (419) 466-09Q3Q 19 1559 ot
p" I
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DATE RECEIVED: 07/06/8%
DATE REPORTED: 07/13/89
PAGE 1 OF 4

LAB NUMBER: 17785

CLIENT: SUBSURFACE CONSULTANTS

REPORT ON: & WATER SAMPLES

JOB #: 430.002
LOCATION: MLX TANK

RESULTS: SEE ATTACHED

"~

.r:"q_ 1’*'3" '.-'f' : C’L.:'L

Labora t:or)i Director’

Berkeley Wilmngton Los Angeles



‘ b Curtis & Tompk:ns, Lid

LABORATORY NUMBER: 17785 DATE RECEIVED: 07/06/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/12/89
PROJECT #: 430.002 DATE REPORTED: 07/13/89
LOCATION: MLK TANK PAGE 2 OF 4

ANALYSIS: ORGANIC LEAD
METHOD REFERENCE: DHS LUFT MANUAL 1988

LAB ID SAMPLE ID RESULT UNITS DETECTION LIMIT
17785-1 11 ND mg /L 0.2
17785-2 28 ND mg/L 0.2
17785-3 29 ND mg/L 0.2
17785-4 31 ND mg/L 0.2
17785-5 39 ND ng/L 0.2
17785-6 42 ND mg /L 0.2

ND = NOT DETECTED.

QA/QC:
RPD, % 2
RECOVERY, % 118



Cb Cuttis & Tompkns, Ld

LABORATORY NUMBER: 17785 DATE RECEIVED: 07/06/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/13/8%
PROJECT #: 430.002 DATE REPORTED: (7/17/89
LOCATION: MLK TANK PAGE 3 OF 4

ANALYSIS: ETHYLENE DIBROMIDE
METHOD REFERENCE: EPA 504

LAB ID SAMPLE ID RESULT UNITS DETECTION LIMIT
17785-1 11 26 ug/L 0.05
17785-2 28 27 ug/L 0.05
17785-3 29 ND ug/L 0.05
17785-4 31 ND ug/L 0.05
17785-5 39 3 ug/L 0.05
17785-6 42 8 ug/L 0.05

N[> = NOT DETECTED.

QA/QC:

RPD, %



‘ b Curtis & Tompk:ns, Lid

LABORATORY NUMBER: 17785 DATE RECEIVED: 07/06/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/12/89
JOB NUMBER: 430.002 DATE REPORTED: (07/13/89
JOB LOCATION: MLK TANK PAGE 4 OF 4

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT 1D TVH AS BENZENE fTOLUENE ETHYL TOTAT
GASOLINE BENZENE XYLENES
(ug/L) (ug/L) (ug/L) {ug/L) (ug/L)

17785-1 11 22,000 5,300 3,200 390 2,300
17785-2 28 13,000 4,900 1,500 100 1,300
17785-3 29 ND(50) ND(1) 15 ND(1) ND(1)
17785-4 31 ND(50) ND(1). ND(1) ND(1) ND(1)
17785-5 39 7,900 2,700 1,300 97 860
17785-6 42 13,000 4,500 100 ND(2%) 1,000

ND = None Detected; Limit of detection is indicated in parentheses.
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I INTRODUCTION

This report records the results of an investigation of off-
site soil and groundwater contamination resulting from a leaking
underground fuel tank at 1330 Martin ILuther King, Jr. Way in
Oakland, California. The investigation was directed toward

characterizing the lateral and vertical extent of soil

contamination and evaluating impacts on groundwater. The
location of the site 1s shown on Plate 1. Subsurface
Consultants, Inc. (SCI) previously conducted an initial

assessment of the problem; the results of this study were
recorded in “Progress Report 1% dated July 21, 1988. A
remediation plan was subsequently developed for the remediation
of on-site contaminated soils. On-site contaminated soils have

since been remediated as briefly described below.

II SUMMARY OF ON«SITE SOIL REMEDIATION

The remediation of s0il contamination on site has been
completed to date. Remediation consisted of excavating the
gasoline contaminated soils to depths approximately 1 foot below
the existing groundwater surface, which was situated
approximately 27 feet below ground. The contaminated soils were
subsequently aerated on site and then used to backfill the

excavation.



Following contaminated scil removal, soil samples were
obtained from the bottom and walls of the excavation and analyzed
to check for the presence of total volatile petroleunm
hydrocarbons (TVH), as gasoline. Gasoline contaminated soils
were removed to below detectable limits on the north, south and
esast sides, and the bottom of the excavation. Contaminated soils
west of the excavation were 1left in place due to physical
monstraints created by Martin Luther King, Jr. Way and assocliated
underground utilities. The contaminated soils left in place were
to be remediated at a later date.

The excavated soils were stockpiled, sampled and analyzed
for gasoline, and then aerated on site in accordance with the Bay
Area Air Quality Management Division Guidelines. Scoil aeration
was monitored in the field using an organic vapor meter (OVM).
The aerated soils were sampled and tested for TVH and benzene,
toluene, xylene and ethylbenzene (BTXE), in accordance with the
Regional Water Quality Control Board (RWQCB) guidelines, Ornce
analytical testing indicated that the soils contained no
detectable gasoline, aeration was considered complete.

Before replacing the aerated soils, a 24-inch-diameter
corrugated metal pipe was placed vertically in the excavation to
act as an extraction well for future groundwater remediation. A
layer of pea gravel was placed in the bottom of the excavation;
the corrugated metal pipe was terminated in the gravel. A
geotextile fabric was placed over the pea gravel to limit the

migration of fine-grained soils into the pea gravel. The



corrugated metal pipe was fitted with a locking cover (Plate 29).

IIY FIELD INVESTIGATION

A. Test Borings and Secil Sampling

Subsurface conditions near the previous tank were explored
by drilling 23 test borings. The borings ranged from 25 to 44
feet deep. Boring locations are shown on Plate 1. Test Borings
8, 11, 16, 28 thru 31, 39, 42 and 43 were converted to
groundwater monitoring wells. Test Borings 9 and 10 were
unsampled probes and were utilized to 1install piezometer
standpipes. The piezometers were used to establish groundwater
elevations in areas away from the tank and evaluate the direction
of groundwater flow. Borings 5 and 12, 17 thru 27 and 33 thru 38
were drilled in nearby areas for another investigation; the logs
of these borings have been omitted from this report. The test
borings were drilled with a truck-mounted rig equipped with 8-
inch~diameter, hollow-stem augers, except for Boring 28 which was
drilled with 10-inch-diameter hollow~stem auger drilling
equipment to allow installation of a 4-inch-diameter monitoring
well.

Our geologist observed drilling operaticns and prepared logs
of the borings. Soil samples were obtained using a Califernia
Drive sampler having an outside diameter of 2.5 inches and an
inside diameter of 2.0 inches. The sampler was driven with a

140-pound hammer having a drop of approximately 30 inches. The



blow counts required to drive the sampler the final 12 inches of
an 18-inch penetration were recorded and are shown on the Boring
Logs, Plates 2 thru 24. Soils are classified in accordance with
the Unified Soil Classification System, described on Plate 25.

Soil samples were retained in brass sample liners. Samples
for environmental analysis were capped and sealed with plastic
tape. Teflon sheeting was placed between the caps and the soil
sample. Upon sealing and labeling, the samples were promptly
refrigerated on-site in ice chests.

All augers, drill rods, samplers, well casing, etec., that
were placed inte the test borings were steam-cleaned prior to
their initial use and before each subsequent use to reduce the
likelihood of cross contamination between borings.

B. Monitoring Wells

The groundwater monitoring wells are constructed of 2-inch-
diameter Schedule 40 PVC pipe having flush threaded joints, with
the exception of the well in Boring 28, which consists of 4-inch-
diameter PVC pipe. The lower portion of each well consists of
machine-slotted well screen having 0.020 inch slots. The annular
space around the screened section was backfilled with Lone Star
#3 sand. A bentonite plug, approximately 12 inches thick, was
placed above the sand. The annulus above the plug was backfilled
with bentonite grout. The wells were finished flush with the
groundsurface. The wellheads are secured by locking covers.
Specific details of the wells are shown on the appropriate boring

logs.



The wells were developed by removing water with a Teflon
hbailer until the water became relatively free of turbidity.
After development, each well was sampled with a Teflon sampling
device. The bailer and sampler were steam-cleaned prior to their
initial use and each subsequent use to limit the likelihood of
eross contamination between wells. The water samples were
promptly refrigerated on-site in ice chests. 2ll soil and water
samples remained refrigerated until delivered to the analytical
laboratory. Chain-of-custody documents accompanied all samples
delivered to the laboratory.

The piezometers consist of 1.2% inch steel pipe fitted with
a prefabricated steel well point tip. The piezometer pipes
extend approxiamtely 32 feet below the dgroundsurface. A
bentonite pellet seal was placed in the piezometer boreholes at
about mid-depth. The annulus above the bentonite pellet seal was
backfilled with bentonite grout.

Exploratory borings that were not converted to piezometers
or monitoring wells were backfilled with cement/bentonite grout.

Q. Groundwater Level Measurements

Groundwater levels were measured at freguent intervals to
evaluate groundwater flow direction, gradient and seasonal
variations. The groundwater levels were measured from the top of
the well casing using a Solinst well sounder. The water level
measurements were related to elevation by surveying the tops of
all well casings. Elevations are based on an assumed datum; the

PG&E manhole in Martin Luther King, Jr. Way was assumed to have



an elevation of 100 feet. Water levels in wells that contained
free product were measured by using a steel tape with water and
gasoline sensitive pastes. Groundwater levels were measured to
the nearest 0.01 foot.

. S5lug Tests

The permeability of the soils was evaluated using slug tests
in four wells. Slug testing consisted of bailing water from the
well until the water level was significantly drawn down, and then
recording the rate at which recharge occurs. Approximately 15 to
20 gallons of water were removed during drawdown. The results of

the slug tests are presented below.

Well Permeability k (cm/sec)
11 3.5 x 1073
28 5.0 x 1073
29 7.9 x 1073
31 1.3 x 107°



Iv 8ITE CONDITIONS

A. g8oil Conditions

The test borings indicate that soil conditions in the area
are relatively uniform. The upper 92 to 20 feet of s0il consists
of a clayey sand. These materials are dense and are estimated to
contain between 30 and 50 percent silt and clay. Below the
clayey sands, the silt and clay centent in the sand decreases.
Relatively clean, fine grained silty sand exists below depths
near the groundwater surface. These lower sands contain between
5 and 25 percent silt and clay size particles.
B. Groundwater Hvdrology

Groundwater was encountered approximately 26.5 feet below
the groundsurface. This depth corresponds to an elevationl of
about 73 feet, croundwater level data from the wells indicates
that groundwater is flowing toward the northwest at a gradient of
approximately 0.8 percent. Groundwater level data recorded in
the wells and piezometers is summarized in Table 1. Seasonal
variations in groundwater elevation of several tenths of a foot

were observed.

1 Assumed datum: The elevation of the PG&E manhole in
Martin Luther King, Jr. Way, west of the tank, was assumed to
have an elevation of 100 feet.




Table 1.

72.91

72.83

72.87

72.90

72.87

72.87

73.06

73.19

73.32

73.29

73.21

72,92

T2.73

GROUNDWATER ELEVATION DATA (feet)

71.87

71.81

71.83

179

7175

71.76

7177

71.96

72.06

72.07

T2.07

71.85

71.76

30
93.30

72.18(1.33) 1

71.93(1.33)
71.97(1.50)
71.80(1.56)
72.78(0.30)
72.51(0.73)
71.95(1.44)
71.57(1.96)
71.35(2.55)
71.34(2.69)
71.51(2.58)
71.52(2.56)
71.35(2.66)
70.83(3.01)

70.4(3.38)

2
8.90

72.77

T2.72

72.75

72.71

72.69

T2.67

72.68

2,75

72.89

73.00

73.00

73.01

72.79

72.62

32

73.87

73.03

39

42

4

99.00 99.12  9B.Y/

73.13

73.00

72.83

72.62

indicates thickness of free product (feet)

VEIL, 11 16
TC HEV € 99.66
IE;
1/10/89
1/12/89
1/18/89
1/19/89  72.84
1/20/89
1/26/89  72.89
2/7/89
2/17/89  T72.87
3/3/89
3/14/89  73.18
3/30/89 73.33
4/3/89 73.31
5/4/89 73.21
6/7/89 72.91
7/5/99 72.71

5 (1.33)

TOC = Top of Casing

73.35

73.27

72.99

72.82

73.63

73.8%

73.58

73.41



v ANALYTICAL TESTING

Groundwater samples from the monitoring wells and selected
=01l samples from the borings were transmitted to Curtis &
Tompkins, Ltd., a laboratory «certified by the California
Department of Health Services to conduct hazardous waste and
water testing. Soil samples from Test Boring 1A were analyzed
for total petroleum hydrocarbons (TPH) 1in accordance with
EPA 8015 test method (sonication). The results indicated the
presence of gasoline and not other heavier hydrocarbons. This
data was consistent with our research, which indicated that the
tank was used to store gascline. For this reason, all subsequent
analyses were performed to check for total volatile hydrocarbons
(TVH) in accordance with EPA Method 8015 (purge and trap).
Selected samples were also analyzed for purgeable aromatic
compounds in accordance with EPA Method 602/8020, and for total
organic lead and ethyldibromide. Laboratory test reports are
presented in the Appendix. The analytical test results for soil
samples are summarized in Table 2. Groundwater analysis results
are presented 1in Table 3. In addition, the analytical results
are graphically presented on Plates 27 and 28,

The engineering properties of the materials encountered were
avaluated by laboratory tests. The testing program included
moisture content/dry density determinations, shear strength,
gqrain size distribution, and percent passing a #200 sieve. The
grain size distribution tests are presented on Plate 26. The
remainder of the test results are presented on the boring logs.

9
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Table 2.

TvH1
mgq/kg2

ND
37007

ND?
ND
ND

ND
i810
7530

ND
2370
ND

54
6770
ND

ND
ND
ND

ND
987
2020
ND
ND
ND
ND
ND
ND
6710
ND

7660

CONTAMINANT CONCENTRATIONS IN BOIL

Benzene

mg/kg

ND
ND
ND

ND
26.3
29.5

ND
15.9
ND

ND
21.9
ND

ND
ND
ND
ND
ND
32.8
ND
ND
ND
ND
ND
ND
38.9
ND

39.3

10

Toluene

mg/kgq

ND
ND
ND

ND
42.5
447

ND
39.2
ND

ND
158
0.2

ND
ND
ND

ND
16
74.6

ND

ND

ND

ND

ND

ND

324

ND

257

Total
¥Xylenes

mg/kg

ND
ND
ND

ND
154
752

ND
199
ND

598
ND

ND
ND
ND

ND
64
152
ND
ND
ND
ND
ND
ND
7356
ND

719

Ethyl
Benzene

mg/kqg

ND
ND
ND

ND
24.8
87.9

ND
31.0
ND

0.5
101
ND

ND
ND
ND

ND
12
26.5

ND

ND

ND

ND

ND

ND

122

ND

117



Table 2. CONTAMINANT CONCENTRATIONS IN 80IL (continued)

Total Ethyl
TVH2 Benzene Toluene Xylenes Benzene
gamplel mg/kg3 mg/kg mg/kg mg/kg ng/kg
28 @ 23.0 NDp4 ND ND ND ND
28 @ 26.0 ND 0.2 0.2 4.0 ND
28 @ 29.0 ND ND ND ND ND
29 @ 27.0 ND ND ND ND ND
29 @ 30.0 139 ND ND ND ND
29 @ 33.0 ND ND ND ND ND
30 @ 25.0 5350 36.4 120 383 71.4
30 @ 27.0 ND 0.3 0.3 0.1 ND
31 @ 25.0 ND ND ND ND ND
21 @ 27.0 ND ND ND ND ND
39 @ 24.5 ND
29 @ 27.0 ND
40 @ 24.0 ND
40 @ 27.0 ND
41 @ 24.0 ND
41 @ 26.0 5000
41 @ 27.0 22
41 @& 28.0 ND
42 @ 21.0 ND
42 @ 24.0 ND
42 @ 26.0 Trace
43 @ 23.0 ND
43 @ 24.5 1000
43 @8 26.0 ND
Purgeable
EDB® I§L7 Halocarbons
29 @ 30.0 ND
30 @ 2h.0 ND ND
1 9oyH = Total Volatile Hydrocarbons as gasoline
2 mg/kg = milligrams per kilogram or parts per million (ppm)
i Boring number and sample depth (feet)

e BRI e B ]

ND = not detected at concentrations above detection limit: see test
reports for detection limits

samples for Boring 1A tested for TPH, EPA method 3550 extraction
EDB = 1,2 - dibromoethane, EPA method 8011

TEL = total organic lead, EPA method 7420

EPA 8010

11



Table 3. CONTAMINANT CONCENTRATIONS IN GROUNDWATER

Date Date Date Date
7/5/88 9/2/88 4/3/89 7/6/89
Well 8
TvH1 ND2
Benzene ND
Toluene ND Well Removed
Xylene ND
Ethylbenzene ND
Well 11
TVH 10 53,000 22,000
Benzene 18004 7,100 5,300
Toluene ND 4,000 3,200
Xylene 1200 2,400 2,300
Ethylbenzene ND 380 390
Organic Lead ND
EDB3 26
well 16
TVH 90
Benzene 3100
Toluene 2700 Well Removed
Xylene 5500
Ethylbenzene ND
Well 28
TVH 890 13,000
Benzene 431 4,900
Toluene 75.4 1,500
Aylene 84 1,300
Ethylbenzene ND 100
Organic Lead ND ND
EDB 9.2 27
Well 29
TVH ND 450 ND
Benzene ND ND ND
Toluene 8.1 2 15
Xylene ND 6.7 ND
Ethylbenzene ND 2 ND
Organic Lead ND ND
EDB ND ND

12



Table 3. CONTAMINANT CONCENTRATIONS IN GROUNDWATER

{continued)

Date Date Date Date

7/5/88 9/2/88 4/3/89 7/6/89
Well 31
TVH ND ND ND
Benzene ND ND ND
Toluene ND ND ND
Xylene ND ND ND
Ethylbenzene ND ND ND
Organic Lead ND ND
EDB ND ND
Well 39
TVH 2,000 7,900
Benzene 250 2,700
Toluene 11 1,300
Xylene 210 860
Ethylbenzene ND 97
Organic Lead ND
EDB 3
Well 42
TVH 13,000
Benzene 4,500
Tcluene 100
Xylene 1,000
Ethylbenzene ND
Organic Lead ND
EDB 8
1 7yH = Total volatile hydrocarbons, as gasoline
2 ND = not detected at concentrations above detection limit
2 EDB = Ethylene Dibromide

Concentrations in micrograms/liter or ppb

13



VI CONCLUSBIONS

A Boil Contamination

The results of our investigation indicate that detectable
concentrations of gascline and its purgeable aromatic
constituents, i.e., benzene, toluene, xylene and ethylbenzene
{(BTXE), are present in the soil beneath Martin Luther King, Jr.
Way (MLK Way) and 14th Street. Based on the data, we estimate
that the lateral extent of soill contamination is that shown on
Plates 27 thru 29.

Soil contamination appears to extend west and northwest of
the previous tank for distances up to about 60 to 70 feet. The
contaminated soil layer is thickest near the previous tank and
thins rapidly in a westerly direction. At distances of 40 feet
or so from the previous tank, the contaminated soil layer appears
o be lessg than about 3 feet thick.

Total volatile hydrocarbon concentrations in the soil
samples analyzed wvary up to 7660 ppm. We estimate that the
higher concentrations are associated with samples containing free
product, as subsequently discussed. The contaminated soils also
eontain benzene, toluene, xylenes and ethylbenzene (BTXE).
Concentrations are summarized in Table 2 and on Plate 27.

A significant portion of the so0il contaminated by tank
leakage was remediated. The extent of the Phase 1 cleanup is

shown on Plates 1 and 28.

14



B. Groundwater Contamination

1. Free Fleating Preduct

Free floating gasoline product has been measured in
Wells 16, 30 and 43. Product thicknesses in the wells range from
16 to 41 inches. The downgradient (northwest) extent of the free
product has been relatively well defined and exists between
Wells 30 and 42, as shown on Plates 28 and 29.

As Plates 28 and 29 indicate, the free product plume extends
northwest of the previous tank, and exists as a ”lens” perched on
top of the groundwater surface. The thickest portion of the lens
appears to exist near Test Boring 30, approximately 55 feet from
the previous tank. The variations in product thickness in the
wells suggest that the lens may be experiencing some movement.
However, the rate of free product migration appears to be very
slow since free product has not been recorded in Wells 11, 28 and
42, which are situated within 10 to 15 feet of wells containing

free floating gasoline.

2. Dissolved Constituents
Dissolved gasoline, and BTXE were detected in
groundwater. The lateral extent of the dissolved product plume
has not been fully defined along the scuthern side. However, we

judge that its approximate extent is close to that graphically
shown on Plate 28. The downgradient edge of the plume appears to
extend at least 200 feet northwest of the previous tank. very

tow concentraticns of TVH and BTXE have been detected in Well 29,

15



. Remediation

The petroleum hydrocarbon concentrations that exist in the
s0il and groundwater are sufficiently high that we judge that
remediation of soil and groundwater will 1likely be necessary.
The scope and extent of remediation will have to be negotiated
with the RWQCB and the ACHCSA. It is recommended that the
initial phase of remediation consist of the recovery of free
floating gasoline. When free product level thicknesses are
reduced significantly, we recommend that groundwater and
contaminated soil remediation be initiated.

In brief, the recovery of free product should involve the
installation of two extraction wells, one situated near Well 30
and the other situated about 35 feet south of Well 30. A pump
capable of operating at low flow rates and skimming the product
from the water surface should be installed in the wells. The
recovered gasoline product should be pumped directly into
suitable waste containers for subsegquent recycling.

Groundwater remediation should involve the installation of
one or more groundwater extraction wells. Groundwater should be
removed from the wells by pumping and treated by a facility
utilizing activated carbon filtering methods. BTXE
concentrations in the groundwater significantly exceed DHS action
levels for drinking water. However, we judge that the area will
likely not be considered a particularly sensitive groundwater
region by the RWQCB. Although unconfirmed, we suspect that

groundwater in the area is likely not used as a drinking water

16



source. For this reason, we judge that drinking water standards
will not be used to establish groundwater cleanup levels; some
other standard will likely be applicable. Cleanup levels will
have to be negotiated with the RWQCB.

Remediation of the highly contaminated soils is complicated
by the fact that they exist at significant depths, beneath major
city streets crowded with underground utilities. At this time,
we believe that the most appropriate means of soil remediation
will involve a combination of in situ treatment and physical
removal. The removal of contaminated soils by drilling with a
large diameter auger will 1likely be most appropriate where
contamination exists in dense sandy solls containing significant
quantities of silt and clay. Where relatively clean sandy soils
a@xist, we believe that in situ means of remediation will be most
suitable. At this time, we judge that a process such as in situ
volatilization or in situ Dbioremediation will prove most
successful for the given conditions.

. Additional Hvdrogeologic Characterization

As discussed previously, the vertical and lateral extent of
the groundwater contamination has not been fully defined.
Consequently, we conclude that additional hydrogeologic
characterization will be necessary. Future investigation should

include the installation of monitoring wells to:

1. Define the lateral extent of the dissolved product
plume, and

2. Evaluate groundwater quality in deeper aquifers.

17



Additionally, a pump test should be conducted using one of the
existing wells to evaluate anticipated groundwater extraction

well performance.

18



List of Attached Plates:

Plate 1 Site Plan
Plate 2 thru 25 Logs of Borings 1 thru 11,14 thru 16,
28 thru 31 and 39 thru 43
Plate 26 Unified Soil Classification System
Plate 27 Particle Size Analysis
Plate 28 Gasoline Concentrations in Soil
Plate 29 Gasoline Concentrations in Water
Plate 30 Cross Section
Appendix Laboratory Test Reports
Chain-of-Custody Documents
Distribution:
1 copy: Mr. John Esposito
Bramalea Pacific
1221 Broadway, Suite 1800
Oakland, California 94612
1 copy: Ms. Lois Parr
City of Oakland
Office of Economic Development and Employment
1417 Clay Street
Oakland, California 94612
2 copies: Ms. Katherine Chesick
Alameda County Health Care Services Agency
80 Swan Way, Suite 200
Oakland, California 94621
1l copy: Mr. Lester Feldman
Regional Water Quality Control Board
1111 Jackson Street, Room 6040
Oakland, California 94607
1 copy: Mr. Donnell Choy
city of Oakland
One City Hall Plaza
Oakland, California 94612
1 copy: Mr. Roy Ikeda

Crosby, Heafey, Roach & May

1999 Harrison Street

Oakland, California 94612
S0C:JPR:RWR:mbl
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LOG OF TEST BORING 1

w
r}
-8
=
<
1]

Wy
52 £ E.
bia? L2k &
LABORATORY TESTS g8 Tws DO:-
ye = 705 14.2 122
=200 = 14,0 17.2 98
251 .
el
yif,
39'—=. .
UC = UNCONFINED COMPRESSIVE SHEAR .
STRENGTH
“_200 = % PASSING #200 SIEVE * e
(0.07&mm) R
SAMPLE TYPE: 35—}.. .
CALTFORNIA DRIVE SAMPLE
G.D.: 2.5 INCHES
T.D.: 2.0 INCHES
HAMMER WEIGHT: 140 PAUNDS
HAMMER DROP : 30 INCHES 40—

39

EQUIPMENT 8" Hollow Stem
pate omien 6/23/88
ELEVATION  -—

6" CONCRETE

3" BASE ROCK

BROWN CLAYEY SAND (SC)
medium dense, moist

MOTTLED BROWN CLAYEY SAND (SC)
medium dense, moist

GRAY BROWN SILTY SAND (SM-SP)
dense, moitst

groundwater level 6/23/88

GRAY BROWN SAND (SP)
medium dense, saturated

borina backfilled with a cement/
bentonite grout unon completion
of drilling

1330 MARTIN LUTHER KING, JR. WAY, OAK.

FPLATE

Subsurface Consultants Tor e

DATE A%VE o) 2

6/29/88
\
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LOG OF TEST BORING 1A

eauipMent 8" Hollor T+em

w
%'UZ: E z W
B >?E EE g gus DATE DRILLED H-£-88
LABORATORY TESTS £3 Ewg °D“_ A Bl ELEVATION T
B 6" CONCRETE SLAR
. BROWN SAND (SP)
toose, moist (fill)
f",
S5~ [+ |o BROWN SILTY SAND (SM)
J W a7 dense, moist
1 ||
‘| W 44
15— »
. -il 21
20| [ ,
o le becomes very dense, gasoline
. . 64 | oder noted
<l GREY BROWN SILTY SAND (SM/SP)
. very dense, moist
25— . FBO/QH
é%i_ NN groundwater level during driliing
| ms0/6"
boring backfilled with cement/
bentonite grout
35—
40—

1330 MARTIN LUTHER KING, JR. WAY, OAK,

PLATE

Subsurface Consultants

JOB NUMBER

430.001

DATE

6/30/88

APPROVED




LOG OF TEST BORING 2

eouirment 8" Hollow Stem

55 B E. 2¢ . oare omen 6/23/88
L% S =2z 5 Wi 2 Oopo
LAHORATORY TESTS £3 Eua °n" & B&l ELEVATION ——
) 3" THICK CONCRETE
\><; 3" BASE ROCK
SN BROWN CLAYEY SAND (SC)
\}§; medium dense to dense, moist
54 NN
W\ | 26
"N becomes mottled brown and gray
10— RN Tow 9 )
uc = 1021 13,7 121 Hiiii 3o | Pelow Y
5 By BROWN SILTY SAND (SM)
31 dense, moist
I interbedded with some clayey
‘L sand
20~k | 27 | BROWN SILTY SAnD (st)
Gy & - 3 [ ] -
200 = 15.4 16.0 106 q medium dense to dense, moist
25 *
©.200 = 26.6 F 120
¥y .
. groundwater level 30 minutes
after drilling
6| |
SN
35— boring backfilled with cement/
. bentonite grout uoon comnletioan
of drilling
49

Subsurface Consultants

1330 MARTIN [UTHER KING, JR. WAY. OAK}™'®

JOB NUMBER

430.002

DATE APPR@VED 4
6/29/88 ?XQ)

\J




LABORATORY TESTS

LOG OF TEST BORING 3

“-200 = 37.3

1200 = 18.3

W
4 > T i)
Bru—jag O b 2 gm
5cz> Eﬁ:‘f e q Juw
= a0 — 0__| v oo
5 —
27
53
10— .
12.9 118 ﬂ J 133
[ ]
15—=
of |¢| ] 29
[ ]
20| |°
17.0 105 =- . 29
25"=. . 30
2!l
36—
Ll | 16
35—
40—

gauipment 8" Holiow Stem
pate briLLep 6/23/88

ELEVATION ——

3" CONCRETE
3" BASE ROCK

DARK BROWN SILTY SAND (SM)
loose, moist, with numerous
nieces of glass, brick, etc.

(fi11)

BROWN CLAYEY SAND (SC)
dense, moist

BROWK SILTY SAND  (S1)
dense, moist

groundwater level 6/23/88

boring backfilled with a cement/
bentonite grout unon completion
of drilling

1330 MARTIN LUTHER KING, JR. WAY, OAK.J™-*T¢

Subsurface Consultants [ v

430.002

DATE APPRQVED 5
6/29/88 %
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LOG OF TEST BORING 4

eauirment 8" Hollow Stem

(1]

'g__‘-:g = £~ ¥ ¢ oate pRiLien 6/23/88

B2 ,95  Er £ 3.5

LABORATORY TESTS g3 g4¢ °n’_ & Bl ELEVAYION =
. 4" ASPHALTIC CONCRETE
N 3" BRASE ROCK
\ BROWN CLAYEY SAND (SC)
o medium dense, moist
5'- X

S

o\ becomes mottled gray brown

N 2 below 8'

uC = 132 131 123 "7 \
- 1 ' b\ 32
o »
NS
=>" o5 | GRAY BROWN SILTY SAND (Sif)
NN dense, moist
12200 = 16.9 S it
=200 = 22.5 . 99 = 25

e GRAY BROWN SAND (SP)

25 | medium dense, saturated
!—i. i groundwater level €/24/88
30— .

. J |17 | boring.backfilled with a cement/
bentonite arout upon comnletion
of drilling

35—
40

1330 MARTIN LUTHER KING, JR. WAY, DAKJt*T¢

Subsurface Consultants [ s

430.002

DATE P VED 6

w




11

LOG OF TEST BORING 6

Yo

LAHORATORY TESTS

IMOISTURE
CONTENT
DRY
DENSITY
(PCF}

< DEPTH
1 {FT)

2
N

16 >\\;
\
N
5\\;
N

15 ;2%
| oo
/j::ii 24
- o1

eouipment 6 Hollow Stem
pate pRiLLEp 0-28-37

ELEVATION

6" CONCRETE

3" RASt ROCK

DARK BROMHE STILTY <amp ($°1)
medium Aepse, moist with numerouy
pieces of glass and brick (fili)
BROLM SILTY CLAYEY SAMD (SC)
medium dense, moist

color change to mottled brown and
gray below 10 feet

RO STLTY SAND (SH)
medium dense, mcist, fine
arained

BROVH SAMD (SP)
mecium dense to dense, moist

SROUNDVATED LEVEL 6-22-7%

boring backfilied with a cement/
bentcnite grout uron comnietion
of drilling

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, OAK.

PLATE

JOB NUMBER

£30.002

DATE
7-21-073

APP@VED

S
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LOG OF TEST BORING 7

17 U S I
22 25 b 2 0o
LABORATORY TESTS g8 gwd °G" G 2§
R
5~ \S\
EEEII o0
%200 = 25.5 6.4 103 AR =M
-200 = 5.6 12.2 104 = 34
251 .
A 4
NE
30—
35—
40—

eouiement O Hollow Stem
DATE DRILLEDG-24-57
ELEVATION
tOAGDHA MICRETE
é“ o H %T?C CMICRE

BN srun (R”)
medium dense, moist (fi11)

BNt L AVEY SANN (ST
mecdium dense, moist

color chanae to mettled arav and
brown below 7 feet

nRAYV PRMIN ST TY SANE (S01)
dense, moist, fine arained

BROVIN SAND (SP)
dense, moist, fine arained

CROMDUATER LEVEL C-24-77

Rorinn baclkfilled with a cement/
hentonite ~rout unon commlezion
of drillinn

Subsurface Consultants

JOB NUMBER

430.002

1330 MARTIN LUTHER KING, JR. WAY, OAK. ™2
DATE APPROVED
7-11-75%

\J
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LOG OF TEST BORING 8

[a X1

campment o Hollow Stem

Ee g g pate pricLep  (-24-28
Ww [«F. o]
8~ 3 c'n‘gl.? ELEVATION
" EEND 6" CPHFRETE
UANHOLE COVER T 3" BASE R0CK
. oA CRD DARK BRAVIL SILTY SAND (S7)
et STEEL LOCKING CA! .1 medium dense, moist with
- i 3 numerous nieces of alass and
AN IR brick (£i11)
o Lie 97 ROREHOLE 3 N BROIE! CLAYEY SAMD (SC)
::} \ medium dense, moist
LY D— CEUENT/RENTONTTE )
20 nInL SoH. 40 10 N0 26
= SALTD PYC PIPE §H -
L;i 15— N 2n
:‘i ;
‘j . eRni} SILTY SAUY (S71)
'211 I medium dense, moist, fine grained
’tJ i N RE 34
BENTANTTE SEAL e
S0 2 sA IR
=1 rrem Yil'll'R GROUNDWATER LEVEL 7-28-89
= 2" I8 SCH. A0 -
=| PG ELL SCREEN medium dense to dense, saturated,
= (N.220% slo* size) 30— fine qrained
= | perror cap
35—
40—
1330 MARTIN LUTHER KING, JR. WAY, oAK. |™*'F
Subsurfa(:e Consultants JOB NUMBER DATE APPROVED 9
430007 10/5/80
S
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LOG OF TEST BORING 9

eouipmenT 8" Hollow Stem

- 2 ¢ DATE ORILLED £-30-88
Wk 2 0Oxo
Dl]: £ aee ELEVATION --
3" ASPHALT CONCRETE
3" BASE ROCK

BROWN SILTY SAND (SM)
medium dense to dense, moist,

fine grained
BROWN CLAYEY SAND (SC)
dense, moist

] £4— BENTONITE
7 GROUT

. « .+ KK
o

A Ve
. N

gi— 1° STEEL PIPE

TN R

BENTONITE  '°]

PELLET
SEAL

15—

BROWN SAND (SP)

A A%

01 very dense, moist, fine
' grained
— NATIVE SOIL
BACKFILL
25— oo
N i GROUNDWATER LEVEL 7-28-89
: 30— |- .
“— WELL POINT
35—
40
| 1330 MARTIN LUTHER KING JR. WAY, CAKJ™ATF
SUbsurface COHSUItantS JOB NUMBER DATE APPROVED 10
430.007 7-28-88 )@

\J




LOG OF TEST BORING 10

"

AR, TP

e
Koo

.

P it S e

. BENTONITE
GROUT

— 1% STEEL PIP

BENTONITE
PELLET

SEAL

%—NATIVE SOIL
BACKFILL

y

«— WELL POINT

< DEPTH
[ {FT)

5 =

E

10

15

XL R

01 .
25— |

0

35—

40

SAMPLE

EQUIPMENT 8" Hn)low Stem
DATE DRHLED £-30-88

ELEVATION ——

3" ASPHALT CONCRETE

4" CONCRETE

BROWN SILTY SAND {SM)
mediun dense, moist, fine
grained

BROWN CLAYEY SAND (SC)
dense, moist, fine grained

BROWN SAND (SP)
very dense, moist, fine
grained

GROUNDWATER LEVEL 7-28-89

Subsurface Consultants

1330 MARTIN LUTHER KING JR. WAY, 0AK [|™*'F

408 NUMBER

430.002

DATE APPROVED 1 1

7-28-88
\J
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LOG OF TEST BORING 11

eauement B° Hollow stem

w
[ >

Z x w )
=] = . 2 ¢ DATE DRILLED O-30N-98
o0 o 0w a = =
553\ >Z 0 Wl z 318
%0 ges c:g & 24F ELEVATION

WELL DETAILS:
{see log of boring 8)

RROVEE STLTY SAND (S)
medium dense, moist {¥i11)

MATTLED ARAY AND RRAOYMY CLAVEY
16 SAHD (SC)
medium dense, moist

10—

15—

28 | anay ERAN SAMD (SP)

2g— medium dense, moist, fine arain-

e e

ed
22
,
12.5 114 95 ] 27
v CROUNDYATER LEVEL 9-28-89
27
30—
23
15
35~
40~

PLATE

1330 MARTIN LUTHER KING, JR. UAY. OAK.

430,002 10/5/89

Subsurface Consultants [ v T 12

N




LOG OF TEST BORING 14

- eauipment 8" Hollow Stem
[ > w
Eéaﬁ >’§g %E %J %m'é DATE DRILLED 7-1-75
LABORATORY TESTS 28 Ewa QB-— 3 a&¢ ELEVATION ~~
RTPEr 4* ASOHALTIC CONCRETE
) 4" BASE ROCK
DARK BROMWN SILTY SAND (S'Y)
A1 medium dense, moist {fill)
5_ - »
T%&q MOTTLED ALIVE ~REEN AND PR
\ CLAYEY SA*m (SC)
- : medium dense, meist
10— ’ézi RROKM CLAYEY SAND (SC)
5\\; medium dense, moist
N\
15 {2
>:>T PROV SAND (SP)
densz, moist, fine arained
-
29 | . color change to gray brown below
L. N feet
%200 = 7.2 10.8 106 - a4
.200 = 5.9 26— H 36
1_ ) H 25 LONMDIIATER LEYEL 7-1-09
30—
24
boring hackfilled with a cement/
hentonite ~rout uvoon comnietion
of drillinn
35—
40—
1330 MADTIN LUTHER KING, J0. VAY ., DAK. PLATE
Subsurface Consultants e vl 13
431,007 7-11. 729

NJ
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LOG OF TEST BORING 15

eouement 57 Hollow Stem

Hl’_
E-t”z_ o %~ o 5 £ . oaTE pRiLLED  /-1-53
Sxa -z 5 w 2 O
LABORATORY TESTS gé Byl ng & a‘§§ ELEVATION ”
40 ASPHALTIC CONCRETE
A% BASE ROCK
BROL" SILTY SAND (S!t)
medium dense, moist (fill)
Ged | ¢ ARAY RROVN SAND (SP)
o medium dense, moist, fine grained
Tf:i DARK "RV RROKN CLAYEY SAND (S0)
10— 5\;; medium dense, moist
\5§\ color channe to brown below 10
\\i; fee*
- BROWY SEHN (SP)
dense, moist, fine grained
. '. 31 color change to gray brown
201 . below 20 feet
“-200 = 7.2 . H 23
12.5 114 75— |. * H 37
! - PRAUNDUATER LEVEL 7-1-20
. .hd 20 color change to brown helow 26
ot = feet
30
A
15— boring backfilled with a cement/
bentonite grout unon comeletion
of drilling
46~

1330 “ARTIN LUTHER KINC, JR. WAY, DAK {P-*TE

Subsurface Consultants [ree s ?@ 14

430.002 7-11-55
\NJ




LOG OF TEST BORING 16

w
i
o
=
<
7]

MOISTURE
CONTENT
DENSITY
{(PCF}
 DEPTH
| (FT)

DRY

eampment 5" Hollow Stem
DATE DRHLED  7.1-09

ELEVATION

WELL DETAILS:

(see log of boring 8)

i

AN

£ ASPHALT CONCRETE

3% 2ASE ROCK

NARK BROUM. STILTY SAND (Si1)
medium dense, moist (fill1)

RROM SAND (SP)
medium dense, Moist
fine grained

RROMM CLAYEY SAMD (SC)

medium dense, moist

becomes mottled oray and brown
below 12 feet

SRAY BROUN SAND (SP)
dense, moist, fine grained

Subsurface Consultants

29
23
GROUNDWATER LEVEL 7-28-89
RTIN LUTHER KING, JR. 1Y, oak, |PHATF

JOB NUMBER

10/5/89

DATE APPROVED 15
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LOG OF TEST BORING 29

BOTTOM CAP

TRAFFIC RATED : . eouipMent 8" Hollow Stem Auger
‘////MANHOLE COVER E- §§., owcomues 8/17/98
°0"' & akg ELEVATION ~~
LOCKING STEEL COVER "] : CONCRETE - 07 thick
i TOP CAP DARK BROWN SILTY SAND (SM)
i;}. medium dense, moist
o 1L _
. Y - L.

8 2" DIA. SCH. 40 .}\ gg&gL%gC?LIVE BROWN CLAYEY
‘* SOLID PVC PIPE \ medium dense, moist
é% 10— ;:iiru 14
B VOLCLAY GROUT AR
a N
& ST
i ‘L] OLIVE-GRAY/BROWN SILTY SAND (SH/SP
) 9" BOREHOLE . dense, moist, fine grained
EN 154 I’
' 45
1 L
by B 1~
[ ) BROWN SAND (SP)

l‘*BENTONNE SEAL . H 45 dense, moist, fine grained
H ‘B 65
i 2" DIA. SCH. 40 25— ’ slight increase in silt content
i PYC WELL SCREEN v [l below 25.0 feeot
] (0.020" sTot size) 7711 GROUNDWATER LEVEL 9/28/89
H- d GRAY SAND (SP)
gy . dense, wet
e 10, 3 SAND FILTER 30— 66 | mild gasoline odor
H 1T BROWN SILTY SAND (SM)
e R dense, wet
- 1 39

Subsurface Consultants

35~

40~
1330 MARTIN LUTHER KING, JR. WAY- 0Ak.]™F
JOB NUMBER DATE APPROVED

430.002

17

©/€/88




19

TRAFFIC RATED
MANHOLE COVER
&

LOCKING STEEL COVER
TOP CAP

2" DIA. SCH. 40
SOLID PVC PIPE

VOLCLAY GROUT

7" BOREHOLE

BENTORITE SEAL

D T P P g e i W W L P
0 AN B TR A N IR EYE . S R Y e
T AT : TS

2" DIA. SCH. 40
PVC WELL SCREEN
(0.020" slot size}

.g———N0O. 3 SAMD FILTER

[T T T TT T T LI,

Sl ROTTOM CAP

o DEPTH
(FT)

15

28—

X

3= |

351

40—

[
i
&
=
<
(%]

Y54

V4

S

4

i

S

R

30

63

58

76

68

24

LOG OF TEST BORING 30

eoutrement 7" Hollow Stem Auger
oate priLen  8/26/88

ELEVATION

ASPHALTIC CONCRETE - 2" thick
COMCRETE SLAB - 2" thick
BLACK SILTY SAND (SM}

medium stiff, moist

BROWN SILTY SAND (SM)

medium stiff, moist
GRAY-BROWN CLAYEY SAND (SC)
medium dense, moist

color change to gray below
10.0 feet

color change to brown below
13.0 feet

color change to olive-green
below .7.0 feet

GRAY SAND (SP)
very dense, moist

FREE PRODUCT SURFACE 9/28/89
44" thick

GROUNDWATER LEVEL 9/28/89

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY— OAK, |

PLATE

JOB NUMBER

436,002

DATE APPROVED 18

9/6/88
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LOG OF TEST BORING 31

TRAFFIC RATED
MANHOLE COVER

LOCKINA STEEL COVER

e

% TOP CAP
nyi
Ay
A 2" DIA. SCH. 40
S SOLID PVC PIPE
<
g
4e—— VOLCLAY GROUT
g

T

J<— 7" BOREHOLE

2

&
3%

<

.<—— BENTONITE SEAL

T R e T R e AT

T I T

2" DIA. SCH. 40
PYC WELL SCREEN
(0.020" slot size)

Je——NO. 3 SAND FILTER

BOTTOM CAP

mEERAREEN]

=

= DEPTH
(FT)

]
/:/;/%;%i
SAMPLE

L

T
.. .\W...]./...'-.
RV 'v/ij(

37

204 " .

25— |

304 |

35—

40—

eauement 7" Hollow Stem Auger
paTE DRiLLED  8/26/88

ELEVATHON

ASPHALTIC CONCRETE - 2" thick
CONCRETE SLAB - 2" thick

DARK GRAY-BROWN CLAYEY SAND (SC)
medium dense, moist

BROWN SAND (SP)
dense, moist

GROUNDWATER LEVEL 9/28/8&9

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY - OAK.

PLATE

JOB NUMBER

430.002

DATE APPROVED 19

9/6/88
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LOG OF TEST BORING 39

equipment 8" Hollow Stem Auger

£ g ::;: - oate oriLLED  3/29/89
W [ gl
°0" # el ELEVATION —-
VALVE BOX E\%EH%%C CgNCRETEk- 4" thick
: T ONCI - 6" thic
LOCKINE WATERPROGF CAP GRAY-GREEN SILTY SAND (Si1)
medium dense, moist (fill)
GRAYTGREEN CLAYEY_SAND (5C)
.\_ o DIA. SCH. 40 5 Ko medium dense, moist
KL SOLID PVC CASING NN
A F N
’ : " DIA. BOREHOLE \\
B N\
=l NN
2 [ NN
SR ~
Ll CEMENT/BENTONITE \E
Al L GROUT 5 \
6l [ '\\ color changes to brown
4 | N
] N0
]
vl L > BROWN SAND (SP)
l I«——sENTomTE SEAL 20 dense, moist
" A B ss
H4e—— LONESTAR 43
g SAND FILTER E
L 25— . 72
H L BRI GROUNDWATER LEVEL 9/28/89
e 2" DIA. SCH. 40 H -
pr e PYC WELL SCREEN :
R (0.020" slot size) .
1 30—
s -
:' ‘ . ) . 41|
ildyg——BOTTOH CAP -
35—
SAMPLER TYPE:
CALIFORNIA DRIVE
0.0.: 2.5" 1.D.: 2.0"
HAMMER WEIGHT: 140 bounds
HAMMER DROP: 30 inches 40—

1330 MARTIN LUTHER XING, JR. MWAY— OAK. |™*4T¢

Subsurface Consultants [ e e 90
430,002 7/7/89
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LOG OF TEST BORING 40

W
-4
DE E,. E~
BELe o o
553\ > Z O W
LABORATORY TESTS g3 &8 0
5 =

SAMPLE
BLOWS

LSS

eourment 8" Hollow Stem Auger
DATE DRILLED 3/70/83

ELEVATION ~~

ASPHALTIC CONCRETE -
CONCRETE - &" thick
GRAY-GREEN SILTY SAND (SM)
medium dense, moist

4" thick

GRAY-GREEM CLAYEY SAND (SC)
medium dense, moist

color changes to brown

10—
NN
N
N
15— \\
N
NN
> BROWN SAND (SP)
20— . dense, moist
':'l! 67
. I 73
25 1. .
e |l GROUNDWATER LEVEL DURING DRILLING
. 60
(RORING BACKFILLED WITH CEMENT/
30— BENTONITE £ROUT UPON COMPLETION
OF DRILLING)
35—
40—
PLATE
1330 MARTI' LUTHER KING, JR. VAY— OAK. | .
Subsurface Consultants JOB NUMBER DATE APPROVED 21
430,002 7/7/89




LOG OF TEST BORING 41

eouement 8 Hollow Stem Auger

EE o z Y4
bt .25 &% § 2.5 ONEORMLED 3/29/83
LARORATORY TESTS 38 T EU" A a8 ELEVATION —-
Py ASPHALTIC CONCRETE - 4" thick
;tl% CONCRETE - 6" thick
S DARK BROWN SILTY SAND (Sft)
Y medium dense, moist
N\ BROWN CLAYEY SAND (SC)
5 \\ medium dense, moist
§ color changes to green
10 t\ color changes to brown
S
N0
NN
15 >,
<. BROWN SAND (SP)
. dense, moist
e
.HI 66
25_. . : -
v GROUNDWATER LEVEL DURING DRILLING
(BORING BACKFILLED WITH CEMENT/
36 BENTONITE GROUT UPON COMPLETION
OF DRILLING)
35—
40~

PLATE

1330 MARTIN LUTHER KING, JR. WAY —OQAK.

Subsurface Consultants [e wowees e 99
430,002 7/7/89
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LOG OF TEST BORING 42

EE g £.x
B % ake
) =
_ VALVE BOX ol
LOCKING WATERPROOF CAP LI
A b 5 \
H 4—— 2" DIA. SCH. 40 R
R SOLID PYC CASING R
i g \>\
4 1 \\
4 Ei \}3
ik N
9 L« 8" DIA. BOREHOLE §
Pk BN
L B \>\§
Al 154 N
) Fge—— CEMENT/BENTONITE >
,’, E‘_ GROUT . ) .
2R
‘f”j X . )
‘ 20| ¢
. M centoniTe seaL .
2lc - I3
44— LONESTAR #3
| SAND FILTER 72
H 25
ful v 65
: 2" DIA. SCH. 40
i) PVC WELL SCREEN
B (0.020" slot size)
ut 30
alif— BOTTOM CAP
35—
40~

EQUIPMENT ou 151 0w Stem Auger
DATE DRILLED 3/20/89

ELEVATICN

ASPHALTIC CONCRETE - 4" thick
CONCRETE - 6" thick

GRAY SILTY SAND (SM)

medium dense, moist
GRAY-GREEN CLAYEY SAND (SC)
medium dense, moist

BROWN SAND (SP)
dense, moist

GROUNDWATER LEVEL §/28/89

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY- QAK,

PLATE

JOB NUMBER

430.0602

DATE

7,7/89

APPROVED

23




GENERAL SOIL CATEGORIES SYMBOLS TYPICAL SOIL TYPES
| v
: _ aw .. W&| well Graded Gravel, Gravel-Sang Mixtures
- Clean Gravel with -
¢ little or no fines e
o GRAVEL GP [..'#| Poorly Graded Gravel. Gravel-Sand Mixtures
03 2 More than half B
= ®  coarse fraction
= . :
Qg is larger than | ) GM Silty Gravei, Poorly Graded Grave! Sand-Silt Mixiures
o No. 4 sieve size : Gravel with more
Q= © than 12% fines ~N S e e S
EE B ' Ge "& Clayey Gravel, Poorly Graded Gravel-Sand-Clay
=§ < ; Mixtures
< o S e e
nc E‘} . . .
&) 'L; sw |+ o+ Well Graded Sand. Gravelly Sand
Ug = Clean sand with little | |, " .1 - |
oy £ ot no fines .
EE & SAND SP |* "} Poorly Graded Sand, Gravelly Sand
£ More than half L.
Q o4 coarse fraction - e IS S DS s I
© S is smaller than o b : . .
No. 4 sieve size SM . Siity Sand. Poorly Graded Sand-Sitt Mixtures
Sand with more Y \ ) B |
than 12% fines SN
SC E N Clayey Sand, Poorly Graded Sand-Clay Mixtures
o ML tnorganic Silt and Very Fine Sancd, Rock Flour, Sity or
Z Ciayey Fine Sanc, or Clayey Silt with Slight Plasticity
N e
[=3
-U-'J g SILT AND CLAY oL \\ Inorganic Clay of Low to Medium Piasticity,
Es s Liquid Limit Less than 50% \ Gravelly Clay, Sandy Clay. Sitty Clay. Lean Clay
» 2 N S e
cy 2 oL : H, Organic Clay and Organic Silty Clay of
Ui E | : | Low Plasticity
=2 :
-e (G
< E Inorganic Sili. Micaceous or Diatomaceous
7 MH
Egg Fine Sandy or Silty Sails. Elastic Sit
= ~ - .
u 2 SILT AND CLAY \\
= CH | f Hig atC
E: E Liquid Limit Greater than 50% \N Inorganic Clay of High Plasticity. Fat Clay
o NN
[=} ~
= OH \\\\ Organic Clay of Medium to High Plastcity, Organic Siit
N
oA AA]
e A
HIGHLY ORGANIC SOILS PT ECSd  Peat and Other Highly Organic Soils
[~ rnd

UNIFIED SOIL CLASSIFICATION SYSTEM

PLATE

1330 MARTIN LUTHER KING, JR. WAY - DAK.

Subsurface Consultants [ s 25
430.002 7/28/89




10

.S Standard
Sieve Size (in.)
3

3 12 3/5

100

——14— {4.8. Stangard Sieve Numbers —+——

- Hydrometer

Reterence ASTM D 4722

3040 50 100 200

ts o 1
A N

i " Lo Bl -, Hyo :
; i i P i S LI .
Ll i SR i T & d g oo e e
x : S o \\§ R
90 —— ; 5 —t —+ e e B
i i T Co : \ ! i
1? i E . : : § . \\ i : 33:
' e NN N Ly
80 1 ; RS e T T
. 5 : ; ; N : .
. ' : i ; i i . B
710 H . i + . é i i ~
I i i chode b i I . e ]
S | - doo
=z 60 : AN ; ,
; ;o i ; i
m [ 5 i
Ll 50 T E : : f
Z | H :
b i - S O : !
— { ¥ o : H )
z 40 o s
Q foo 3 O L _— A
o : i i : C
n | 5 |
& 30 : — — :
20 e =
- . : e 3 :
10 R
! |
- d

0 et :
100 50 10 5

1

05 0.1 0.05 0.01 0.005

GRAIN SIZE IN MILLIMETERS

0.001

COARSE | FINE

COARSE] MEDIUM |

FINE

COBBLES GRAVEL

SAND SILT OR CLAY

Symbol Sample Source

Clasgsification

(&)

VA

BORING 3 @ 15.5
BORING 4 ¢ 20.5

BROWN SILTY SAND (SM)
GRAY SILTY SAND (SM)

PARTICLE SIZE ANALYSIS

Subsurface Consultants

1330 MARTIN LUTHER KING JR. WAY, OAK.

JOB MUMBER

430.002

DATE

7-28-88

APP?OVED

PLATE

26
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poting 1A
Curtis & Tompkins, Ltd., Anaitical Laboratories, Since 1878

J 200 Division Street. San Francisco, CA 94103, Phone [415) 861-4863
JOB NUMBER: 14810 DATE RECEIVED: 06/07/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88

PAGE 1 OF 2
Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Method References: TPH: Total Petroleum Hydrocarbons, EPA 3550/8015

LAB 1D SAMPLE ID GASCLINE KERCSINE DIESEL
(mg/Xg) (mg/Kg) (mg/Xg)

148101 1€ 167 ND(193) ND(10) ND(10)
148102 1@ 21° 3,700 ND(10) ND(10)
GASOLINE KERQOSINE DIESEL

(mg/L) (mg/L) (mg /L)

14810-3 BORING 1 68 ND(10) ND(10)

ND = NONE DETECTED. LIMIT OF DETECTION IS5 INDICATED IN PARENTHESES.

QA/QC SUMMARY

.-_..—.._—._-—--—_-.-_-....—__._....____._—-.-—_.—..——..-—._--_——-.-——..-—...—_—_,_.._.—_-_-_.-._._....__..-..-_..._—.-.—

Duplicate: Relative % bifference 4
Spike: % Recovery 112

-
Yoy
/%ﬁv _

Laboratory Difécto/\‘

San Francisco Wilmington Los Angeles




CE Curis & Tompkins, Lid.

Boling 1A
LABORATORY NUMBER: 14810-3 DATE RECEIVED: 06/08/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88

SAMPLE ID: BORING 1 PAGE 2 OF 2

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT
ug/L

BOTIZ O e « o v oo s s s soscennansnstssassaassassasabsssnes 4,200 100

PO LUOTIE . v s e s o s ssssernosasoasssssssesssssssnaseesse 4,800 500

Fthyl Benzene....... IR 1,700 100

Total XYlenesS.....ceivviuresvresnnonnven s 12,000 100

ChlOTODENZENE . « v vt v sa s vt aessns et asanc s ND 100

1,4-Dichlorobenzene. ... ... .ot ND 100

1,3-Dichlorobenzeng. . ... et aetvenen ND 100

1,2-Dichlorobenzene. ........ocvonueeunnen e ND 100

ND = None Detected

QA/QC SUMMARY
SoosreeTTTToTIToTsossToosomomTmmITIITIITTTTRTTTOT

$RECOVERY 118

_._...—..--._....._--.—_.———._—_-.-_—...—_.-.—....—_-...————.-.—.————_..—...——_.—_...‘...—.-——--..--..--——_-........_..__....._-......




B Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
200 Division Street, San Francisco, CA 94103, Phene (415) 861-1863

LABORATORY NUMRER: 14984A DATE RECEIVED: 06-27-88
CLTENT: SUBSUFACE CONSULTANTS DATE ANALYZED: 07-12-88
JOB NUMBER: 430.002 DATE REPORTED: (7-12-88
PROJECT: ML KING JR. WAY FUEL TANK PAGE 1 OF 2
Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap
LAB ID CLIENT ID TVH ©° BENZENE TOLUENE TOTAL ETHYL
7 XYLENES BENZENE
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
14984-1 1 8 16.0 ND(10) ND(0.1) ND(0.1} ND(O.1l) ND(0.1)
14984-2 1 @ 21.0 ND(10) ND(0.1) ND(0.l)} ND(0.1) ND(O.1]
14984-3 1 @ 25.0 ND(10) ND(C.1) ND(0.1) ND(0.1) RD(O.1)
14984-4 2 @ 16.0 ND(10) ND(0.1) ND(0.1) ND{0.l) ND(O.1)
14984~5 2 @ 21.0 1,810 26.3 42.5 154 24 .8
14984-6 2 @ 25.5 7,530 29.5 447 752 g7.9
14984-7 3 @ 16.0 ND(10) ND(0.1) ND(C.1) ND(0.i) ND{(O.1)
14984-8 3 € 21.0 2,370 15.9 39.2 199 31.0
14984-9 3 €@ 25.5 ND(10) ND(0.1) ND(0.1) ND(O.1) ND(0.1)
ND = None Detected; Limit of Detectiocn is Tndicated in Parenthescs.
QA/QC SUMMARY
FRPD 3RECOVERY
TVH 2 94
TOLUENE 9 75
TOTAL XYLENES 7 73
ETHYL BENZENE 6 72
. A~
LABOWARTORY DIREZTOR
Sar Francisco Wilmington tos Angeles



Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878
200 Division Street, San Francisce, CA 94103, Phone (415) 861-1 863

LABORATORY NUMBER: 14984 DATE RECEIVED: 06-27-88
CLIENT: SUBSUFACE CONSULTANTS DATE ANALYZED: 07-12-88
JOB NUMBER: 430.002 DATE REPORTED: (07-12-88

PROJECT: ML KING JR. WAY FUEL TANK PAGE 2 OF 2

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

1498410 4 @ 16.0 54.0 ND(0.1) ND(0.1) 3.0 0.5
14984-11 4 @ 21.0 6,770 21.9 158 598 101
1498412 4 @ 26.0 ND(10) ND(O0.1) 0.2 ND(0.1) ND(0.1)
14984-13 6 @ 17.5 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
14984-14 6 € 23.0 ND(10) ND(0.1) ND(0.1) ND(0.l) ND(0.1)
14984-15 6 @ 27.0 ND(10) ND{0.1) ND(0.1) ND(0.1) ND{(0.1)
14984~16 7 @ 19.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O0.1)
14984-17 7 € 28.5 2,020 32.8 74.6 152 26.5
14984-18 8 @ 16.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
14984-19 8 @ 21.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O.1)
14984-20 8 @ 26.0 ND(10) ND(0.1) ND{(0.1) ND(O.l) ND(0.1)

ND = None Detected; Limit of Detection is Indicated in Parentheses.

QA/QC SUMMARY

$RPD $RECOVERY
TVH ] 94
TOLUENE 9 75
TOTAL XYLENES 7 73
ETHYL BENZENE 6 72

San Francisco Witm:ngton
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| I Curtis & Tompkins, L1d., Analytical Laboratories. Since 1878
J 290 Division Street. San Francisco, CA 94403, Phone (415) 861-1863

LABORATORY NUMBER: 14383 DATE RECEIVED: 06-27-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: (06-28-88
JOB NUMBER: 430.002 DATE REPORTED: 06-25-88

JOB LOCATION: ML KING JR. WAY FUEL TANK

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT 1D TVH BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

14983-1 7 @ 24.0 987 ND(1l) 16 64 12

QA/QC SUMMARY

%$RPD <1
$RECOVERY 81

.-—_.-.....-....-.__..._-__—-_—_—.....-...__—.-———__.—.—....-__...._—-.—.__-—....—__-_-_...___..-._..--__...—....—__._—....

e G

LABORATORY’DInyTy

San Francisco Wilmington Los Angeles



Curtis & Tompkins, Ltd., Anaivtical Laboratories, Since 1878
290 Division Street. San Francisco, CA 94103, Phone (415) 8611863

LARORATORY NUMBER: 15050 DATE RECEIVED: 07/05/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 07/12/88
JOB NUMBER: 430.002 DATE ANALYZED: 07/15/88

JOB LOCATION: ML KING JR. WAY, FUEL TANK DATE REPORTED: 07/18/88

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL
GASQOLINE XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

.__..-__....——_.....___.._—_.-.—..._-.....__._—_--——.—__-._..--.——_.-...._-.—_.—-_—_—-—--_..-——_....__._..__.-_..

15050-1 11@ 25.0° ND(10) ND{0.1) ND(0.1) ND(0.1) ND(0.1)
15050-2 128 23.0° ND(10) ND{0.1) ND(0.1) ND(0.1) ND(O.1)
15050-3 14@ 19.0’ ND(10) ND{0.1) ND(0.1) ND(0.1) ND(0.1)
15050-4 14@ 22.0° ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O0.1)
15050-5 148 25.0° 6,710 38.9 324 735 122

150506 15@ 25.0° ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O.1)
15050-7 168 25.0’ 7,660 39.3 257 719 117

ND = NONE DETECTED. LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY

%RPD 4 —— 3 1 1
$RECOVERY - 93 96 95 91

LABORATORY g;ﬁscegh
/
[/

San Francisco witmington Los Angeles



- Curtis & Tompkins, Ltd., Analvtical Laboratories, Since 1878

260 Division Street, San Francisco CA 94103, Phone (415) 861-1863

LABORATORY NUMBER: 15066 DATE RECEIVED:
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED:
JOB #: 430.002 DATE REPORTED:
PROJECT: ML KING JR. WAY TANK PAGE 1 OF 4

Total Petroleum Hydrocarbons in Aqueous Solutions

EPA 8015 (Modified)
Extraction Methoc: EPA 3510

LAB ID CLIENT 1D GASQOLINE KEROSINE
(mg/L) (mg/L)
15066-1 WELL #8 TRACE ND(0.05)
150662 WELL #11 10 ND(0.05)
150663 WELL #16 90 ND(0.05)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

pDuplicate: Relative % Difference
Spike: % Recovery

07-06~88
07-08-88
07-20-88

DIESEL
(mg/1)
ND(0.05)
ND(0.05)
ND(0.05)

San Francisco Wiirnington Los Angeaies
g



Curtis & Tompkins., Ltd., Analytical Laboratories, Since 1878

J 200 Division Street, San Francisce., CA 94103, Phone (415} 864-1 B&3
LABORATORY NUMBER: 15066-1 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 2 OF 4

CLIENT ID: WELL #8

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT
ug/L

BOZOIIE . v v s s v s o v vt s st tsaas st sansoressssnsstrasas ND 1

POLULEIIC e 4 ¢ ¢ s v o s 6 s oo s s ot s v osaassonsnosassssssenses ND 1

Ethyl Benzene.......eceusvsreoconaacineinees ND 1

Total XYLlenesS.....uoeieenarnerasnssiornanannaenn ND 1

ChlOoYobeNZEeNE . o i vttt vt i e s a e caas s ssaonensn ND 1

1,4~-Dichlorobenzene. ... ..c.ovuieannianinaaananee ND 1

1,3-Dichlorobenzene. . ... .coceveetrrunnnnanene ND 1

1,2-DichlOYODENZENE. « v e st nees e ND 1

ND = None Detected

QA/QC SUMMARY
e mwER e T
San Francisco Wilmington los Angeles



Curtis & Tompkins, Ltd., Analytical Laboratories. Since 1878
200 Division Street, San Francisco. CA 94403, Phone (415) 864-1 863

LABORATORY NUMBER: 15066-2 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #11

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT
ug/L

R ETIZE I s s o s s s s st s s natosnsocesnsnsesassesssssssoseen 1,800 100

e DO Y= < = 1 T T IR A A ND 100

Ethyl BENZENE. «cveee s ertrasstoaasniaacsesses ND 100

Total XYLEN@S .« vuvesersnooennnasesssrsonsseees 1,200 100

ChlOTODENZEME . v vt e vt o s s s s v oassnms st sessssssastan ND 100

1,4-Dichlorobenzene. ... .o v rvvinraaoareenn ND 100

1,3-Dichlorobenzene. .. ... ..ccuvevereorinrnanecenn ND 100

1,2-Dichlorobenzene. .. ...covevvnnuneanannesve ND 100

ND = None Detected

QA/QC SUMMARY
R mmmvEme e TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTThee

San Francisco Wilmingtron Los Angeles




Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878

J 590 Division Street. 5an Francisco. CA 94103, Phone (415) 861-1863
LABORATORY NUMBER: 15066-3 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #16

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTICN

COMPOUND ug/L LIMIT
ug/L

BTl Z T e + « ¢ 4 s s a s vt oronsnssraenssssssmsosar oo 3,100 100

PO IBIIC s « ¢ o o s oo s bt o s nes s sasatosnansansrssesssaeson 2,700 100

Ethyl BENZeNE......ccstuarsonorsssecnnanassneeess ND 100

TotAl XYlENES...verroraosonaansssttecrtanoneeeny 5,500 100

ChlOTODENZENE . v v vt v v et s a st s it n s s v as e s ND 100

1,4-Dichlorobenzene. .. ... eeenae i cenn, ND 100

1,3-Dichlorobenzene. .« v vvivnr ooy ND 100

1,2-Dichlorobenzene. .o inn o ND 100

ND = None Detected

QA/QT SUMMAR
SPIXE RECOVERY & T e

San Francisco Wilmington los Angeles



Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
290 Division Street, San Francisco. CA 94103, Phone 445 B61-1863

JOB NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-22-88
JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PAGE 1 OF 2

SAMPLE ID: FILL END OF TANK

Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Method References: TPH: Total Petroleum Hydrocarbons, EPA 3550/8015

LAB ID GASQOLINE KERQSINE DIESEL
(mg/Kg) (mg/Kg) (mg/Kg)
14932-1 1,000 ND(10) ND(10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

A+ -~ m e Ay e e A oAl A S e T e ey S A ——— — " kb T g e S Gl e e s

Duplicate: Relative % Difference 21
Spike: % Recovery 87

AThe T e

Labordtory Dipgttor

San Francisco Wilmmngton Los Argeles



Cb Curtis & Tompkins, Lid

LABORATORY NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-30-88
JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PAGE 2 OF 2

SAMPLE ID: FILL END OF TANK

EPA 8020: Volatile Aromatic Hydrocarbons in Soils & Wastes
Extraction Method: EPA 5030 - Purge & Trap

Result LOD
COMPOUND ug/Kg ug/Kg
BENZENE e s s v vt s s n st neessstaesnssnassses We s r e e e e 790 100
POLUBII e « e s ot v s st s seonassarssonasassat toanssesesees 1,200 500
Ethyl BENZENE. ..o csverevaransvsasunesressaoreress 7,300 100
Total XYLENMES. .. vv e evrsenersamaraoasasneees 38,000 1090
ChlOTODEINZETIE . v s c s v v s s ssonnsasssasenaesossrsses ND 100
1,4-DiChlOTrODENZENE. « v vt ND 100
1,3-DichlorObenzene. .. oceeees e resrvsomueene ND 100
1,2-DichlorObenzene.. .. .o eveevirenrcvereceeesy ND 100

ND = None Detected. Limit of detection (LOD) in last column.

QA/QC:

Duplicate: Relative % Difference 6
Average Spike Recovery % 89



2323 Fifth Street, Berkeley. CA 94710, Phone (415) 486-0900

Ct- Curtis & Tompkins, {1d., analytical Laboratories, Since 1878

LABORATORY NUMBER:

JOB NUMBER:

JOB LOCATION: MLK JR. WAY & l4th ST.

Benzene,

430.

Total Volatile Hydrocarbons (
Toluene,

goz2

15445
CLIENT: SUBSURFACE CONSULTANTS

DATE RECEIVED:
DATE ANALYZED: 08/29/88
DATE REPORTED:
PAGE 1 OF 2

Ethyl Benzene, Xylenes by

Extraction by EPA 5030 Purge and Trap

TVH AS BENZENE TOLUENE
GAS0LINE

TVH) by EPA 8015

08/19/88

15445-1
15445-2
15445-3

154454
15445-5
154456

* Fingerprint pattern does not match hydrocarbon

CLIENT ID
28 @ 23.0
28 @ 26.0
28 @ 29.0
29 @ 27.0
29 @ 30.0
29 @ 33.0

ND(10) ND(0.1) ND(0.1)
ND(10) 0.2 0.2
ND{10) ND(0.1) ND(0.1)

ND(10) ND(0.1) ND(0.1)
139 * ND{0.1) ND(O0.1)
ND(10) ND(0.1) ND(0.1)

based on gasoline standard.

%RPD

$RECOVERY

«-—-.-_.—__..-_....-—_.....—-.__.-———_---.——_......-_.-._-‘...--.---_..—_..—_.__....—_.-.-...—__—...—._.._....—_..__.-_

Berkeley

QA/QC SUMMARY

standazxd.

Lz, K e

LABORKTORY DIEECTOR

Wilmington

Los Angeles

08/30/88
EPA 8020
TO'TAL ETHYL
XYLENES BENZENE
(mg/kg) (mg/kg)
ND(0.1) ND(0.1)
4.0 ND(0.1)
ND(0.1) ND(0.1)
ND(0.1) ND(0.1)
ND(0.1) ND(O0.1)
ND(0.1l) ND{(0.1)
Quantitation
s o TTa
101 100



- Curtis & Tompklns Ltd., Analytical Laboratories. Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phore (415) 486-0900

LABORATORY NUMBER: 15445-5 DATE RECEIVED: 08-19-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08-29-88
SAMPLE ID: 29 € 30.0 DATE REPORTED: 09-07-88
JOB #: 430.002 PAGE 2 OF 2

EPA B010: Volatile Halocarbons in Soil & Wastes
Extraction Method: EPA 5030 - Purge & Trap

Compound Result 1L.OD
ug/Xg ug/Kg
chloromethane ND 25
bromomethane ND 25
vinyl chloride ND 25
chloroethane ND 25
methylene chloride MD 25
trichlorofluocromethane ND 25
1,1~dichloroethene ND 25
1,l-dichloroethane ND 25
trans-1l,2-dichlorocethene ND 25
chloroform : ND 25
freon 113 ND 25
i,2-dichloroethane ND 25
1,1,l-trichlorocethane ND 25
carbon tetrachloride ND 25
bromodichloromethane ND 25
1,2-dichloropropane ND 25
cis-1,3-dichloropropene ND 25
trichloroethylene ND 25
1,1,2-trichloroethane ND 25
trans-1,3-dichloropropene ND 25
dibromochloromethane ND 25
2-chloroethylvinyvl ether ND 25
bromoform ND 25
tetrachloroethene ND 25
1,1,2,2-tetrachloroethane ND 25
chlorobenzene ND 25
1,3-dichlorobenzene ND 25
1,2-dichlorobenzene ND 25
1,4-dichlorobenzene ND 25
1, 2~dibromoethane (EDB) ND 25

ND = None Detected. Limit of detection (LOD) in last column.

Berkeley Wilmirgton Los Angeles




G

B Curtis & Tompkins, |1d., Anatical Laboratories, Since 1878

2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-Q900

LABORATORY NUMBER: 15518 DATE RECEIVED: 0B/29/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09/09/88
JOB NUMBER: 430.002 DATE REPORTED: 09/12/88
JOB LOCATION: MLK JR. WAY & 14th ST. PAGE 1 OF 2
Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL:

GASQLINE XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

15518-1 30 @ 25.0 5,350 36.4 120 383 71.4
15518-2 30 @ 27.0 ND(10) 0.3 0.3 0.1 ND(O0.1)
15518-3 31 @ 25.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
15518~-4 31 @ 27.0 ND(10) ND(0.1) ND(C.1) ND(0.1) ND(D.1)

QA/QC SUMMARY
$RECOVERY 57 91 B4 g2 81

?
LA L Jr~
LABORATORY D{RECTOR
Berkefey Wilmington Los Angeles



I Curtis & Tompkins, Ltd., Analvtical Laboratories. Since 1878
2323 Fifth Street. Berkeley. CA 94710, Phone (415) AB6-0OF00

LABORATORY NUMBER: 15518 DATE RECEIVED: 08/29/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09/09/88
JOB NUMBER: 430.002 DATE REPORTED: 09/12/88
JOB LOCATION: MLK JR. WAY & 1l4th ST. PAGE 2 CF 2
LAB ID SAMPLE ID 1, 2-dibromoethane (EDB)

EPA 8010

(ug/XKg)

15518~1 30 @ 25.0 ND(100)
LAB 1D SAMPLE ID Organic Lead

DES Method
May 1988 LUFT Manual

(mg/Kg)

15518-1 30 @ 25.0 ND(1.0)

ND = Not Detected; Limit of Detection in parentheses.

Berkeley Wiilmington Los Angeles




- Curtis & Tompklns Ltd., Analytical Laboratories, Since 1878

2323 Fifth Street. Berkeley, CA 24710, Phone (415) A486-0000

LABORATORY NUMBER:
CLIENT:
JOB #: 430.002

LOCATION: MLK TANK

17124

SUBSURFACE CONSULTANTS

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:

03/31/89
04/07/89
04/20/89

Total Volatile Hydrocarbons as Gasoline in Soils & Wastes

EPA 8015 (Modified)

Extraction Method: EPA 5030 (Purge & Trap)

TVH AS
GASOLINE
(mg/¥g)

_.--__._.__....._—..._.....__—._—...—.__-._—-.—__-.._—.-—_..-—-——__.-.—_—_.__..--.—_-.-w.—...—_—_-.--—_..._.-

LAB ID CLIENT 1ID
17124-1 39 @ 24.5
171242 39 @ 27.0
17124-3 40 @ 24.0
171244 40 @ 27.0
171245 41 @ 24.90
171246 41 @ 26.0
17124-7 41 € 27.0
17124-8 41 @ 28.0
17124-9 42 @ 21.0
17124-10 42 @ 24.0
17124-11 42 @ 26.0
17124-12 43 @ 23.0
17124-13 43 @ 24.5
17124-14 43 € 26.0

ND(10)
D(.0)
ND(10)
ND(10)
ND(10)
5,000
22
ND(10)
ND(10)
ND(10)
TRACE
D(10)
1,000
ND(10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

& RPD

Spike, % Recovery

Berkelgy

LABQBH?ORY bIRECTGR

Wiimington

Los Angeles



Curtis & Tompkins, L1d., Anaivticat Laboratories. Since 1878
2423 Fifth Street, Berkeley, CA 94710. Phone (415) 485-0900

LABORATORY NUMBER: 17135 DATE RECEIVED: 04/04/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 04/06/89
JOB NUMBER: 430.002 DATE REPORTED: 04/17/89

JOB LOCATION: MLK & 14TH STREET

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT 1D TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES
(ug/L) (2g/L) (ug/L) {ug/L) (ug/L}

.-.——...—--_...__.—...__._...—.__...._-.-——_—.--.-_—_-....-.-_.—-.--.._n-———-—u———.—.—.——_—-..—..—-u.-_..--__..—.---—

17135-1 11 53,000 7,100 4,000 380 2,400
171352 29 450 ND(1.0) 2.0 2.0 6.7
17135~3 31 ND(50) NDB(1.0) ND(1.0) ND{1.0) ND(1.0)
171354 39 2,000 250 11 ND(1.0) 210

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY

ERPD 5
$RECOVERY 142

A7l ?}; Lo A2
LABORATORY DIBELTOR 4

Berkeley Wilmington Los Angeles




Ml Curis & Tompkins, L1d., Analytical Laboratories. Since 1876
J T Shael Borkeen CA 94710 Prone (A1) 4850900

LABORATORY NUMBER: 17135 DATE RECEIVED: 04/04/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 04/06/89
JOB NUMBER: 430.0072 DATE REFORTED: 04/17/89

JOB LOCATION: MLK & 14TH STREET

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAaB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(ug/L) (ug/L) (ug/L)} (ug/L) (ug/L)

17135-1 11 53,000 7,100 4,000 380 2,400
171352 29 450 ND(1.0) 2.0 2.0 6.7
17135-3 31 ND(50) ND{1.0) ND(1.0) ND{1.0) ND{(1.0)
17135-4 39 2,000 250 11 ND{(1.0) 210
ND = None Detected; Limit of detecticn ig indicated in parentheses.

QA/QC SUMMARY

—_.-..__.......__._._..-._-._.._._._...__...—______o-_..—__.pw-.".__.____...._.__._n_...-.——_.—..._-....__.....__...--___..._._

%RPD 5
$RECCVERY 142
L VA P )
_,.;/-- e - N ; L ., o
_4§£25114;-¢f. Vet fér(/;a;;
LABORATORY DIRECLTOR i

Berketsy Witmington LoSs Angeles



Bl Curtis & Tompkins, Ltd., Analytical Laboratories. Since 1878

24073 Fifih Sreet Berkelay, CA $4710. Phone (415) 4860900

LABORATORY NUMBER: 15578 DATE RECEIVED: (09-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09-12-88
JOBR #: 430.002/ML KING TANK DATE REPORTED: 09-22-88B

PAGE 1 OF 3

ORGANIC LEAD IN AQUEQUS SOLUTIONS
DHS METHOD
MAY 1988 LUFT MANUAL

LAB ID CLIENT ID ORGANIC LEAD
mg /L
15578-1 28 ND(0.1)
15578-2 25 ND(0.1)
15578-3 31 ND(0.1)

ND = NONE DETECTED; LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY
%RPD <
$RECOVERY 98

i 1{ ,-’; 1 { i

I ABORATORY DIRECTOR

Berkeley Wilmington Los Angeles



M Curtis & Tompkins, Ltd., Analvtical Laboratories, Since 1878
’ 2993 Fiith Street Berkeley CA Q4710 Phone (filé} AB4-OR00 v

LABORATORY NUMBER: 15578 DATE RECEIVED: 09-06-88

CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09-15-88

JOB NUMBER: 430.002/ML KING TANK DATE REPORTED: 09-21-88

PAGE 2 CF 3
Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB 1ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL

GASOLINE XYLLENES BENZENE
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

15578~1 28 890 431 75.4 84.0 ND(1)

155782 29 ND(50) * ND{1) 8.1 ND(1) ND(1)

15578~3 31 ND(50) ND(1) ND(1) ND(1) ND(1)

* Sample contains hydrocarbons not quantifiable as gasoline.

ND = HOKE DETECTED; LIMIT OF DETECTION I3 INDICATED IN PARENTHESES.
QA/QC SUMMARY

%*RPD 24 2 6 8 <1

$RECOVERY 138 103 105 163 104

Berkeley Wilmington Los Angeles




- Curtis & Tompk!ns Lid., Analytical Laboratories, Since 1878

5723 Fiftis Street. Berkeley CA $4710. Phone (415 486 OO0

LABORATORY NUMBER: 15578 DATE RECEIVED: 09-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09-06-88
JOB #: 430.002/ML KING TANK DATE REPORTED: 09-22-88

PAGE 3 OF 3

1, 2-Dibromoethane (EDB)

EPA 601
LaB ID SAMPLE ID EDB
(ug/L)
15578-1 28 9.2
15578-2 29 ND{1)
15578-3 31 ND( 1)

ND = None Detected. Limit of detecticn 1is indicated in parentheses.

QA/QC:
puplicate: Relative % pifference 3
Average Spike Recovery % 132

Berkeley Wilmingron Los Angeles
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DATE RECEIVED: 07/06/89
DATE REPORTED: 07/13/89
PAGE 1 OF 4

LAB NUMBER: 17785

CLIENT: SUBSURFACE CONSULTANTS

REPORT ON: 6 WATER SAMPLES

JOB #: 430.002
LOCATION: MLK TANK

RESULTS: SEE ATTACHED

.

S LT S N

La boratory Director

Berkelsy Wimington Los Angeles



‘ b Curlis & Tormpkins, Lid

LABORATORY NUMBER: 17785 DATE RECEIVED: 07/06/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/12/89
PROJECT #: 430.002 DATE REPORTED: 07/13/89
LOCATION: MLK TANK PACE 2 OF 4

ANALYSIS: ORGANIC LEAD
METHOD REFERENCE: DHS LUFT MANUAL 1988

LAB ID  SAMPLE ID RESULT UNITS DEYECTION LIMIT
17785~1 11 ND mg/L 0.2
17785~2 28 ND mg /L 0.2
17785~-3 29 ND mg/L 0.2
17785-4 31 ND ng/L 0.2
17785-5 39 ND mg/L 0.2
17785-6 42 ND mg/L 0.2

ND = NOT DETECTED.

QA/QC:
RPD, % 2
RECOVERY, % 118



LABORATORY NUMBER: 17785
CLIENT: SUBSURFACE CONSULTANTS
PROJECT #: 430.002

LOCATION: MLK TANK

ANALYSIS: ETHYLENE DIBROMIDE
METHOD REFERENCE: EPA 504

1.AB ID SAMPLE 1D RESULT
17785-1 11 26
17785-2 28 27
17785-3 29 ND
17785-4 31 ND
17785-5 39 3
17785-6 42 8
ND = NOT DETECTED.

QA/QC:

RPD, %

Cb Curtis & Tompkins, Lia

07/06/89
07/13/8%
07/17/89

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:
PAGE 3 OF 4

UNITS DETECTION LIMIT
ug/L 0-05
ug/L 0.05
ug/L 0.05
ug/L 0.05
ug/L 0.05
ug/L 0.05
2
111




' b Curtis & Tompkins, {1d

LABORATORY NUMBER: 17785 DATE RECEIVED: 07/06/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/12/89
JOB NUMBER: 430.002 DATE REPORTED: 07/13/89
JOB LOCATION: MLK TANK PAGE 4 CF 4

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

17785-1 11 22,000 5,300 3,200 390 2,300
17785-2 28 13,000 4,900 1,500 100 1,300
17785-3 29 ND(50) ND(1) 15  ND(1) ND(1)
17785-4 31 ND(50) ND(1) ND(1) ND(1) ND(1)
17785-5 39 7,900 2,700 1,300 97 860
17785-6 42 13,000 4,500 100 ND(25) 1,000

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY

$RPD 6
$RECOVERY 111




Gubsurface Consu! 1nts

LR )L T

pProject Name:

LA GF A 7Nk

CHAYN OF CUSTODY RECORD
& B LYTICAL TEST REQUEST

scI Job Number:

M/

Project Contact at SCI:

JEL I S LA D EL

Sampled By: o> (AL O

Analytical Laboratory:

Dl b GORPENS

I'4 A i - — B . - /"“» -
Analytical Turnaround: VELLDAL e i LTs. el PR {Q/ﬂ;hbb
Sample Container Sampling Analytical
Sample ID Typel Type? Date Hold Analysis Method
PR < — - o -

;J—’,L ! ) l L/ Lis Sl “/‘2'«-‘.14#5;\&;,

o 21 5 T 45 wforeprr:
Cripo 1 L Veh- v g wE ,/a»cz

* * *

Released by:

Date: 634?/3%7

/.

Released by Courier:

Received by Laboratory:éé?}%@[Lde& ézg#ﬁﬁo Lﬁt_\

Relinguished by Laboratory:

Received by:

Date:
Date: é}é@%?ﬁ?
Date:
Date:

I Sample Type: W = water, § = soil, C = other (specify)
VOA, P = plastic, G = glass,

2 container Type: V =
0 = other (specify)

Notes to Laboratory:

brass tube,

-Notify SCI if there are any anomalous peaks on GC or other scans
~Questions/clarifications...contact SCI at {(415) 268-0461




" Qubsurface Consul :nts

C%PTN OF CUSTODY RECORD
& 2

\.LYTICAL TEST REQUEST

 project Name: Hadlut Lt Mffvg iz f‘)‘fr}‘éﬁ 4 14 th sTeg T  Fuil Tant

~S8C1 Job HNumber:

30 (02

Project Contact at SCI:

Sampled By: -

T BOWES / Tom  TERS

Analytical Laboratory:

Coths § Tompims _ Lid

Analytical Turnaround: RCE i
Sample Container Sampling Rnalytical
Sample ID Typel Type? Date Analysis Method
29 € 230" 5 7 g (166 T BIL $C
“
a4 @ Q0 5 T £-17-68 \
24 € x9.¢’ > T G-i1-8¢ \\/
25 2 21.¢ 5 T £l Tun f RIx 4 €
1 . - — ) 5}"/4 8”‘- ."‘C" 7
L9 6 30T > z g-17-e0 | E03
296 35 ¢ 5 T £-17 5% \¢
* * * * *

Released by:

/
Date: éf/?%?/éga/

P
Released by Coutrier:

Pt

Date:

Received by Laboratory:

/)
ML/(M&

Relinguished by Laboratory: \\kﬁ
8

Date: Ei\ﬁ(fﬁ/

Date:

Received by:

Date:

T Sample Type: W = water, § = soil, O = other (specify)

2 tontainer Type: V = VOA, P = plastic, G
O =

other (specify)

Notes to Laboratory:

-Notify SCI if there are any an
-Questions/clarifications...con

glass, T = brass tube,

omalous peaks on GC or other scans
tact SCI at (415) 268-0461



CHAIN OF CUSTODY RECORD

Subsurface Consu}--*ants a(:»-ﬂa.w-rzcm. TEST REQUEST

project Neme:_ MK J¢ WA"&{/ auh 4 seeer  FuEL  TANK,

SCl1 Job Number: 430, 002

Project Contact at SCI: Timm  Brets I/ Towm TehBd

sampled By: _ i A

Analytical Laboratory: Ccoiths e{ Tempkins Lt

Analytical Turnaround: NEEMAL.
Sample Container Sampling _ Analytical
Sample 1ID Type!l Type? Date Hold Bnalysis Method
- e ! . § THdc OBYAMIC LEAD AND
30 € 5.0 5 1 g 26 68 ‘ﬂﬂé%gdbl 3
) . v § BT d € WH@
A0 € J1C 5 < g-2.-68 _—
206 250 5 1 & 2, 8 Tl d BTX4 €
3 € 210 5 1 g-26 ft TV 4 BTK4 €
* * * * * *x
7y
Released by: %{éj Date: 7/2? /"u‘?
Released by Couvier: py o~ ST Date: .
Received by Laboratory: V(/ A Al AAN Date: 8/7,‘?/38
T < 77
Relinguished by Laboratory: Date:
Received by: Date:

T Sample Type: W = water, S = soil, O = other (specify)
2 cContainer Type: V = VOA, P = plastic, G = gless, T = brass tube,
' O = other (specify)

Notes to Laboratory:
~-Notify SCI if there are any anomalous peaks on GC or other scans
—Ouestions/clarifications...contact SC1 at (415) 268-0461



subsurface Consq‘*ants

Project Name:

CHAIN OF CUSTODY RECORD
5(“WBLYTICBL TEST REQUEST

71 ;A,;M? Yl 4

SCI Job Number: d30. oz
Project Contact at SCI: Jiml  DowELs
Sampled By: 7- fﬁgg
Analytical Laboratory: Cun fra =~ 7]kmm?0@¢45, éﬁi-
Analytical Turnaround: 4&%&%}%;
Sample Container Sampling Analytical
Sample ID Type! Type? Date Hold Analysis Method
18 W ¢ -V 9/2/ 55 TVH
[~ 4 9/2/5% BIx +E
EDE
TEL
79 W ¢ -y q’/ 2/ % - TVH
(- &4 9/2f35 i eda
| EDB
{l_ JEL
* * * * *

Released by: <:3¢#A 611444£4eﬂﬂﬂ41,/ Date: ZZLf%»g
Released by Courier: Date:
Received by Laboratory: (;’f‘&ﬁfﬁfrg ggi%éa/» Date: ?/é/ﬁé’
Relinguished by Laboratory: Date:
Received by: Date:

T Sample Type: W = water, § = soll, O = other (specify)
2 container Type: V = VOA, P = plastic, G = glass, T = brass tube,
' O = other (specify)

Notes 1to Laboratory:

-Notify SCI if there 8re any

anomalous peaks on GC or other scans

—Questions/clarifications.".contact SCI at (415) 268-0461



Subsurface Consqlfants f(!i A\:I;::,\?:Hf:: 1":?!?5\:1' nnzl;:QOUR;ST
Project Name: ML it 7TALE
S§CI Job Number: 4%c. o)
pProject Contact st SCI: S BowELS
Sampled By: 7 - 7685
Analytical Laboratory: (v Fs < 71{nﬁgW&Q¢§/ /4
Analytical Turnaround: /V}wﬂ@b{
Sample Container Bampling Analytical
Sample ID Type! Type? Date Hold Analysis Method
3] W 4 -V 92/ 5% [ TvH
[~ & 1/2/25 | Brx~E
E£0E
.. TEL
* % * * * *
Released by: C::)cém; Cl}A#QQAJhA/ Date: '3£A@?
Released by Courier: Date:
Received by Laboratory:gzg 7,\,.5@1 (‘S’}—c‘:’pm Date: ?/é/?/‘
Relinquished by Laboratory: Date:
Received by: Date:

1T sample Type: W = watef, S = soll, 0 = other (specify)
2 Container Type: V = VOA, P = plastic, G = giless, T = brass tube,
O = other (specify)

Notes to Laboratory:
-Notify SCI if there &are any anomalous peake on GC or other scans
»Questions/clarifications...contact SCI at (415) 268-0461



Subsurface Consultants N TICAL TEST REQUEST
project Name: s ;él/t./b;i/ T A
sCcI Job Number: L30. 00
Project Contact at SCI: 4. CA”SOA
Sampled By: 4. CakSor!
Analytical Laboratory: CVETIG ¥ TMPZM/& LTD -
Analytical Turnaround: W o AL
Sample Container Sampling Analytical
Sample ID _Type' Type? Date Hold  Bnalysis Method
39 ¢ 145 2 5 T 3/4/57 TVH
29 @27 o % T 551 7V
fperd 5 T 329/ TV H
Joe 2] _5 . 5/24/57 TvH
W7 — -
4t e2t % T 529/ 87 TVH
¢ e L S T L TVH
Y €7 s T 7VH
Y{ e 28 s T \ TV H

* * *

Released by: Datesz/%f /éV?

Gl
Released bg/giurier: A//\>-h Date:

Received by Laboratory: ,xéquq - Date: ?ﬂ?cv() Fhﬁ:)
'R\ \, A

Relinguished by Laboratory: \\X \ Date:

Received by: Date:

T Sample Type: W = water, § = soil, O = other (specify)
2 Container Type: V voA, P = plastic, G = glass, T = brass tube,
other (specify)

it M

Notes to Laboratory:
-Motify SCI if there are any anomalous peaks on GC or other scans
~Questions/clarifications...contact sCI at (415) 268-0461
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Project Mame:

CHAIN OF CUSTODY RECORD
& ANALYTICAL TEST REQUEST

L /_Am‘,a} TANK

SCI Job Number: 4320, 00
Project Contact at SCI: S. CAEL504)
Sampled By: 6 CALGoRS
Analytical Laboratory: COETIG TWPZIAA/ L7D -
Analytical Turnaround: Mo AL

Sample Container Sampling Analytical
Sample ID Type® Type? Date Hold Analysis Method
Yrezr % 7 2/e1)57 v

7
Yre2¢ s 7 TVH
Vo @ 26 5 7 N JVH
r
y2 @25’ 3 7 3s0/o1 Az
" »”
¢2ae 245 5 T TVH
E?%<3 2L S 7 h ]TVH
* * * * *
Released by: 44%%é§{/ﬁ2%2;7 Date:j§4é//ﬁ;9 )
ST o
Released by Cofirier: {/ }&‘ Date: -
Received by Laboratory: MM Date:g ‘3\\7‘,6 \'.)(C:D
AN S
Relinguished by Laboratory: U . Date:
Y
"\ Y]

Received by: Date:
T Sample Type: W = water, S = soil, O = other (specify)
2 container Type: VOA, P = plastic, G = gless, T = brass tube,

\%
0O

Notes to Laboratory:

-Notify SCi if there are an

other (specify)

—ouestions/clarifications...contact

Yy anomalous peaks on GC or other scans

sCcI at (415) 268-0461
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CHAIN OF CUSTODY RECORD
& ANALYTICAL TEST REQUEST

. ] Lot - i
project Mame: AL - T 4y \-%
sCI Job Number: “HUANC EU
Project Contact at SCI: RS -~ Comn e oy
Sampled By: C vy NS
Analytical Laboratory: Q_b\('h < 1—HTL)H\{WL; W
Analytical Turnaround: A e b [
Sample Container Sampling Analytical
Sample ID Type® Type? Date Hold Analysis Method
. . | N . . — D e e - ;
L L \ wifo) ©4 il 5
; - : . — ) i N} /
S i \ <z LS
!
- H ) ! ! J
A . N A N6
i A \ - \\ i/"_" . t .(-f
‘:\f.,_ 'T 7\_. C -"\ i
* * * *

Released by:

Date: 4947/}?

Released by Cour%éi: Date:
Received by Laboratory:q‘ﬂou—wﬁ,\_ é'\%\&fbw pate: Y/Y{ ¢4
Y _

Relinguished by L.aboratory: Date:
Received by: Date:
T Sample Type: W = water, S = soil, O = other (specify)
2 container Type: V = VOA, P = plastic, G = glass, T = brass tube,

0 = other (specify)

Notes to Laboratory:

-Notify SCI if there are any

—Questions/clarifications

anomalous peaks on GC or other scans
.. .contact SCI at (415) 268-0461
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CHAIN OF CUSTODY RECORD
& ANALYTICAL TEST REQUEST

Project Name: b\Lm L < -

SCI Job Number: ol 0 T
Project Contact at SCI: R GRS
- . /
Sampled By: Vel ol
Analytical Laborstory: Coonn don e T b
I
Analyticel Turnaround: L day
7
Sample Container Bampling Analytical
Sample ID Type’ Tvpe? Date Hold Analysis Method
; WV EN TAHG 3T RE
| I k\u e it /¥ f S L
~ — T - T RE
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Received by: Date:
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Vv = VOA, P = plastic, G =
0 = other (specify)
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¢ Container Type:

Notes to Laboratory:
-Notify SCI if there are any
-Questions/clarifications...contact

other (specify)
glass,

T = brass tube,

gnomalous peaks on GC or other scansg
SCI at (415) 268-0461
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GASOLINE CONTAMINATION ASSESSMENT
13th & JEFFERSON STREETS

OAKLAND, CHLIFORNIA

SCI 430.003

Prepared for:

Mr. John Esposito
Bramalea Pacific

1221 Broadway, Suite 1800
Oakland, California 94612

R. William Rudolph
Geotechnical Engineer 741 (expires 12/31/92)

Xasnn_{ (v

ames P. Bowers
eotechnical Engineer 157 (expires 3/31/91)

No. GE 00VET
Exp.

Subsurface Consultants, Inc.
171 12th Street, Suilte 201
Oakland, California 94607
{415) 268-0461

August 22, 1989




. . . . . . . ' A B © James P. Bowers, PE
- - . ‘ ‘ _ R. William Rudolph, Jr,, PE

Q|23 (85

LETTER OF TRANSMITTAL
TO: Ms. Katherine Ches 1ck

Alameda County Health Care Services Agency

80 Swan Way, Buite 200

Oakland, California 94621
DATE: August 23, 1989
PROJECT 13th & Jefferson Btreets
SCI JOB NUMBER: 430.003
WE ARE SENDING YOU:

_2  copies

}J of our final report k Jif you have any questions, please call
" | a draft of our report [ Jtor your review and comment
i _i a Service Agreement ] please return an executed copy
. 1a proposed scope of services ' [ lfor geotechnicat services
. specifications ' "] with our comments
"1 grading/foundation plans [ with Chain of Cuslody documents
j soil samples/groundwater samples [g for your use
__lan executed contract ]
] ] -

REMARKS:  Enclosed are 2 copies of our Gasoline Contamination assessment at
13th & Jefferson Streets in response to a violation letter regarding this
project, received August 22, 1989. _

GORESTX  Received by: INvrlsy €7 -
Date: & / 23 / &3

v o 8 G

~ Sean Carson

B Subsurface Consultants, Inc.

171 12th Street » Suite 201 « Oakland, California 94607 + Telephone 415-268-0461




I INTRODUCTION

This report records the results of a gasoline contamination
assessment performed by Subsurface Consultants, Inc. (SC1) near
the northwest corner of the intersection of 13th and Jefferson
Streets in Oakland, California. The location of the site is
shown on the Site Plan, Plate 1.

SCI performed a preliminary environmental assessment of the
site and recorded the results in a report dated September 14,
1988. During that assessment, indications of petroleum
hydrocarbon contamination (gasoline) were detecited in the area of
current study.

The purpose of our latest assessment was to further define
the extent of s0il contamination and investigate possible
groundwater contamination. The scope of the investigation
included drililing test borings, obtaining soil samples from
within the borings, installing a groundwater monitoring well and
performing analytical tests on soil and groundwater samples.

During this study, emphasis was placed on defining the
extent of soil contamination. Groundwater contamination will be
addressed in subsequent phases of study, once soil remediation is
complete.

Lead and polynuclear aromatic hydrocarbons were detected in
the surface soils near the northwest corner of the intersection

of 13th and Jefferson Streets. These materials overlie areas




containing gasoline contaminated soils. SCI's report dated
January 16, 1989 records the results of studies addressing this

problem.

i FIELD INVESTIGATION

Subsurface conditions were explored by driliing 40 test
borings ranging from 25 to 35 feet deep. Boring locations are
shown on Plate 2. Test Boring 44 was converted to a groundwater
monitoring well. Test Borings 5, 12, 19 and 24 thru 27 were
drilled during a previous investigation. Test Borings 34 thru
38, and 44 thru 71 were drilled during the latest phase of
investigation. The test borings were drilled with a truck-
mounted drill rig eguipped with 8-inch-diameter, hollow-stem and
s0lid flight augers.

A member of our engineering staff observed drilling

operations and prepared detailed logs of the borings. Soil
samples were obtained from the borings using a California Drive
sampler having an outside diameter of 2.5 inches and an inside
diameter of 2.0 inches. The sampler was driven with a 140-pound
hammer having a drop of 30 inches. The blow counts required toT
arive the sampler the final 12 inches of an 13-inch penetration |

were recorded and are shown on the Boring Logs, Plates 3 through1
—

35. Soils are classified in accordance with the Unified Soil
Classification System described on Plate 36.

Soil samples were retained in brass sample liners. Samples



for environmental analysis were capped and sealed with plastic

tape. Aluminum foil or Teflon sheeting was placed between the
caps and the scil samples. Upon sealing and labeling, the
samples were promptly refrigerated on-site in ice chests. The

samples remained under refrigeration until delivered to the
laboratory.

All augers, drill rods, samplers, well casing, etc., that
were placed into the test borings were steam-cleaned prior to
their initial use and before each subseguent use to reduce the
1lkelihood of cross contamination between borings. All borings
near +the PNA contaminated area were backfilled with =a
cement/bentonite grout.

The groundwater monitoring well was constructed of 2-inch-
diameter, Schedule 40 PVC pipe having flush threaded joints. The
lower portion of the well consists of machine-slotted well screen
having 0.020 inch wide slots. The annular space around the
screened section was backfilled with Lone Star #3 sand. A
bentonite seal, approximately 12 inches thick, was placed above
the sand. The annulus above the bentonite seal was backfilled
with a cement/bentonite grout. The well was finished above grade
and is secured by a locking steel cover. Specific details of the
well are shown on the log for Test Boring 44.

The well was developed by removing water with a Teflon
bailer until the water became relatively free of turbidity.
After development, the well was sampled with a Teflon sampling

device. The bailer and sampler were steam-cleaned prior to their

[



use to limit the likelihood of cross contamination of the well.
The water sample was promptly refrigerated on-site in an -1ce
chest. All soil and water samples remained refrigerated until
delivered to the analjtical laboratory. Chain~-of-custody
documents accompanied all samples to the laboratory.

Groundwater levels were recorded in Well 44 and in two other
wells to evaluate the groundwater gradient and flow direction.
The other wells are #11 and #31; they were installed during a
fuel leak assessment at 1330 Martin Luther King, Jr. Way. Well

lncations are shown on Plate 1.
Il SITE CONDITIONS

A, Site History

The site was occupied by the 20th Century Garage from 1930
to 1943. According to individuals who 1lived in the area, the
facility dispensed gasoline. The location and ultimate
disposition of the fuel tanks is uncertain. We have been unable
to locate any information documenting their location or removal.
The property was subsequently purchased by the City of Oakland in
the early 1940's and used as the Oakland Police Department (OPD)
garage. The OPD garage was used to service/fuel city vehicles.
Discussions with past city employees confirm the presence of
gasoline storage/dispensing facilities. However, specific
details of tank locations/capacitilies are unavailable.

Unsubstantiated information suggests that as many as three, 300-

4



gallon fuel tanks existed beneath the sidewalk slong 13th Street,
near its intersection with Jefferson Street. Excavations made by
SCI during past site demolition activities, revealed pipelines
extending from the sdutheast corner of the property below the
sidewalks along Jefferson and 13th Streets. The pipelines were
typical of those used to dispense gasoline from underground
tanks. However, no tanks were discovered.

B. Subsurface Conditions

1. Soil Conditions

Our test borings indicate that soil conditions in the
area are relatively uniform. The upper 12 tc 15 feet of soil
consists of a clayey sand. These materials are medium dense and
contain appreciable guantities of silt and clay. Below this

surface layer are sands containing significantly less silt and

clay. Eiyh EEPEELMER?_Eilt-?nd“CLQY content in the sand
JQ@grgaseg gignificantly. Boring 36 encountered clean sand fill
within the upper 12 feet of the boring. We suspect that 1t may
be associated with underground tank backfill. _Gasoline odors

were_noted in the soils encountered in many of the test borings.

2. Groundwater

Groundwater was encountered at a _gl__g_apﬁj:ﬁ of 26.5 feet

—

‘below the groundsurface. This depth corresponds to an
elevation! of 75.72 feet. Based on this data, and groundwater
1 Assumed datum: The elevation of the PG&E manhole in

Martin Luther King, Jr. Way, near the northwest corner
of the block, was assumed to have an elevation of 100

_feet (see Plate 1).




level data from other wells in the area, it 1is apparent that
groundwater is flowing toward the northwest at =a gradient of
approximately 0.5 percent. Groundwater level dets recorded in
the wells are summarized in Table 1. The direction of
groundwater flow is shown on Plate 1. The indicated groundwater
flow direction and gradient are consistent with those documented

during other previous studies in the area.

Table 1. GROUNDWATER ELEVATION DATA

Well 11 Well 31 Well 44

Top of Casing (ft) 959.66 98.90 102.24
Date

4/3/89 Depth 26.35 25.90 26.39

Elevation 73.31 73.00 75.85

5/4/8% Depth 26,45 25.89 26.52

Elevation 73.21 73.01 75.72

6/7/89 Depth 26.75 26.11 26.90

Elevation 72.91 72.79 75.34

8/7/89 Depth 27.03 26.40 27.36

Elevation 72.63 72.50 74 .88

Gasoline_ odors were noted in water removed from Well 44.
However, free floating product was not present. Water and
gasoline sensitive pastes, applied to a metal tape, were used to
check the well for free floating product.

6




Iv ANALYTICAL TESTING

Soil and groundwater samples were transported to Curtis &
Tompkins, Ltd., =a laboratory certified by the California
Department of Health Services (DHS) to conduct hazardous waste
and water testing. The samples were tested for total volatile
hydrocarbons (TVH) and purgeable aromatic compounds (BTXE) in
accordance with EPA Methods 8015/5030 and 8020, respectively.
Laboratory test reports are presented in the Appendix, Several
soil samples were also analyzed for total petroleum hydrocarbons
in accordance with the EPA 8015/3550 (sonication) test method and
for total oil and grease (0&G). In addition, selected soil
samples were analyzed for tetraethyl 1lead (TEL) and ethyl
dibromide (EDB). The analytical test results for soil samples
are summarized in Table 2. Groundwater analysis results are
presented in Table 3. The TVH analytical results are also
summarized on Plate 2.

The engineering properties of the materials encountered were
evaluated by laboratory tests. The testing program included
moisture content/dry density determinations, shear strength, and
percent passing a #200 sieve. The test results are presented on

the boring logs.




Table 2. CONTAMINANT CONCENTRATIONS IN SOIL

Total Ethyl
TVH Benzene Toluene Xylenes Benzene
Sample? (mg/kg®) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
12 @ 23 ND
19 @ 27 21
24 @ 18 ND* ND ND ND ND
24 @ 23 88.3 ND ND 3.51 1.56
24 @ 27.5 2,310 ND 43.5 167.0 54.7
25 @ 23 19.9 ND 0.16 0.86 0.21
26 @ 23 ND ND ND 0.17 ND
27 @ 18 ND ND ND 0.11 ND
27 @ 23.5 516 ND 3.59 34.4 11.6
27 @ 28 ND ND ND 0.23 0.13
34 @ 21 ND 5
34 B 25 ND
34 @ 28 ND
35 @ 16 ND
35 @ 21 ND
35 @ 26 ND ND ND ND ND
36 @ 20.5 ND
36 @ 25.5 1,800
36 @ 30 79
37 @ 20.5 ND
37 @ 25 Trace
37 @ 27.5 ND
28 @ 20.5 “ND B e
¢ 38 '@ 25.5 190 ND ND 7.4 3.1
38 @ 28.5 ND T i .
~44 @ 21 Trace 036  .055 .34 1.2
44 @ 26 590 i
44 @ 31 800
45 @ 26 ND
L NI
t"/"\": 01{ {U‘b



Total Ethyl

TVH Benzene Toluene Xylenes Benzene
Sample? (mg/kg®) (mg/kg) (mg/kg) (mg/kg) {mg/kg)
45 @ 20.5 B3
46 @ 24 470
46 @ 27 ND
47 @ 21 ND
47 @ 25 404
47 @ 28 12
47 @ 31 ND
4B @ 16 ND
4B @ 21 ND
48 @ 26 63
49 @ 21 ... .25
497 @ 25.5 38™
49 @ 27.5 ' 600
50 @ 22.5 ND
50 @ 25.5 160
51 @ 26 ND ND ND ND ND
52 @ 26 ND ND .007 ND ND
53 @ 26 ND ND .015 ND ND
55 @ 24.5 30 ND .023 .150 .033
57 @ 25.5 14 ND .014 .075 .015
SE AR AID D Nelht A Lo
59 @ 24 ; 29
59 @ 26 - ND ..~
~160°¢ 25.5 R
61 @ 24.5 ND
.61 @ 26 Trace .013 .051 .110 .026
62 B 26 ND
63 @ 26 ND
65 @ 24 % Trace
65 @ 26 17



Total Ethyl

TVH Benzene Toluene Xylenes Benzene
Sample? (mg/kg®) (mg/kq) (mg/kg) {mg/kg) (mg/kg)
66 @ 24.5 21
66 @ 26 58 ND . 580 1.200 .570
67 @ 22.5 ND
67 @ 25.5 ND
69 @ 16 ND ND ND ND ND
69 @ 24 380
&7 RIS A
70 @ 26 ND
71 @ 22.5 ND
71 @ 25.5 ND
1 TVH = Total Veolatile Hydrocarbons, as gasoline
2 Boring number and sample depth (feet)
3 mg/kg = milligrams per kilograms or parts per million
(ppm)
4 ND = not detected at concentrations above detection
limits; see test reports for detection limits
5 Blank space indicates test not requested
6 0il and grease, SMWW 503

10



TOTAL EXTRACTABLE HYDRDCARBON&
(Sonication Extraction)

Sample Gasoline Kerosene Diesel Other 0+GS

45 @ 16 ND ND ND ND ND

45 @ 21 ND ND ND ND ND
Ethyldi- Tetraethyl
bromide Lead

Sample (mg/kg) (mg/kg)

51 @ 26 ND ND

52 @ 26 ND ND

57 @ 25.5 ND N

61 @ 26 ND ND

66 @ 26 ND ND

Table 3. CONTAMINANT CONCENTRATIONS IN WATER

Total Ethyl

TVH Benzene Toluene Xylenes Benzene

Sample Date {ug/L) (ug/L)”  (ug/L) (ug/L) (ug/L)
44w 5/16/89 25 840 910 2230 480

0il and grease, SMWW 503
ug/L = micrograms per liter or parts per billion (ppb)

11



V DISCUSSION AND CONCLUSIONS

A. Ceneral
Our investigation indicates that elevated concentrations of
gasoline and the volatile constituents of gasoline, i1.e.,

benzene, toluene, xylene and ethylbenzene {(BTXE) are present in

the so0il and groundwater at the site. The _source of these

chemicals is believed to be underground fuel tanks that existed

previously at the site. The tanks have not been encountered

during our field studies and likely have been removed.

In brief, we conclude that the gascline concentrations are
sufficiently high that remediation is appropriate. Current
cleanup criteria imposed by County and State regulations
typically require that soils containing gasoline concentrations
in excess of 100 ppm be remedlated. As the data on Plate 2
indicates, concentrations in excess of this walue exist in an
area extending into Jefferson Street, and across 13th Street.

B. Scil Contamination

The analytical test data indicates that fuel tank leakage

has occurred in the past. Gasoline concentrations in the soil

(see Plate 2) varied up to 2310 mg/kg (ppm). BTXE concentrations

ppm in the samples analyzed. The approximate extent of soil

contamination is shown on Plate 2, and is shown as the extent of
contamination at its greatest depth, which is about 27 feet below
the groundsurface. Gasoline concentrations significantly exceed

12
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100 ppm and hence, we conclude that remediation of fuel
contaminated so0il will 1likely be reguired. Based on the
information generated to date, it appears that soil remediation
will be necessary within the area indiceated on Plate Z.

The area shown on Plate 2 encompasses areas along the socuth
side of 13th Street where gascoline concentrations are documented
to be below 100 ppm. We are recommending that these areas be
remediated at this time because of future development plans for
the block bounded by 12th, 13th and Jefferson Streets, and Martin
Luther King, Jr. Way. We understand that a relatively large,
below-ground parking garage will be constructed in the area.
Construction is scheduled to begin early next vyear,. We
understand that the structure will extend to depths of 30 feet or
so and will occupy the entire block, including the area currently
cccupied by 13th Street. It is our opinion that it would be most
appropriate to remediate even the mildly contaminated soils
within the confines of the future basement excavation. By doing
so, we will be able to minimize health and safety concerns during
garage construction.

The analytical test data indicate that over most of the
area, contamination exists within a zone of so0il situated between
depths of about 23 and 28 feet. We suspect that gasoline
contaminated so0ils will exist at shallower depths in areas
beneath and near the previous tanks.

For the given site conditions, we conclude that the soill

contamination can be most efficiently remediated by excavating

13



and aerating the contaminated soils on site. Once the solls a?e
aerated satisfactorily, we believe that it will be acceptable to
utilize the materials to backfill the resulting excavation.
However, approval from the Alameda County Health Care Agency to
do so, will be necessary. The lateral limits of the contaminated
soil requiring remediation are indicated on Plate 2. Our
engineer should be present to confirm the extent of remediation
during excavation.

The area defined on Plate 2 represents our best estimate of
the area containing or potentially containing TVH concentrations
in excess of 100 ppm. As the data on Plate 2 indigates, low
levels of gasoline contamination, (i.e., up to about_ﬁgsgpm) will
remain in the soil below Jefferson Street. Given the fact that
(1) these materials are situated at depths of 20 feet or more,
(2) relatively small gquantities of so0ll are involved, and (3)
gsignificant costs will be incurred to remediate these soils, we
conclude that the potential environmental bvenefits o©f further
remediation are minor. Further, because the area is and will be
covered by pavements, sidewalks and buildings, we conclude that
it is highly unlikely that the mildly contaminated materials left
in-place, will represent & health hazard or a significant, if
any, future threat to groundwater guality. For these reasons, we
conclude that it will not be necessary to remediate these soils.

C. Groundwater Contamination

Petroleum hydrocarbons, as gasoline, and BTXE were detected

in groundwater as a result of past tank leakage. Floating

14



product was not observed in Well 44, which was installed near the
area of highest gasoline concentrations. The lateral and
vertical extent o©of the dissolved product plume has not been
defined by the data generated to date. We recommend that these
studies be conducted after soil remediation is complete.

BTXE concentrations in the groundwater exceed DHS action
levels for drinking water. However, we judge that the area will
likely not be considered a particularly sensitive groundwater
area by the RWQCB. Although unconfirmed@, we suspect that
groundwater in the area is likely not used as a drinking water
source. For this reason, we judge that drinking water standards
will not be used to establish clean up levels; some other
standard will likely be applicable. The need for and/or scope of
any groundwater remediation will have to be negotiated with the
RWQCB.

If groundwater cleanup is necessary, we judge that the most
appropriate method will inveolve installing groundwater extraction
wells, removing water from the wells by pumping, and treating the
contaminated groundwater at a facility utilizing activated carbon

filtering methods.



List of Attached Plates:

Plste 1 Site Plan
Plate 2 Gasoline Concentrations in Soil
Plates 3 thru 35 Logs of Borings 34 thru 38,
and 44 thru 71
Plate 36 Unified Soil Classification System
Bppendix: Logs of Borings 5, 12, 19 and 24 thru 27
Laboratory Test Reports
Chain of Custody Documents
Distribution:
2 copies: Mr. John Esposito

2 copies:

2 copies:

1 copy:

1 copy:

1 copy:

SOC:JPB:RWR:clh

Bramalea Pacific
1221 Broadway, Suite 1800
Oakland, California 94612

Ms. Loils Pary

City of 0Oakland

Qffice of Economic Development and Employment
1417 Clay Street

QOakland, California 94612

Ms. Katherine Chesick

Alameda County Health Care Services Agency
890 Swan Way, Sulte 200

Oakland, California 94621

Mr. Lester Feldman

Regional Water Quality Control Board
1111 Jackson Street, Room 6040
Oakland, California 94607

Mr., Donnell Choy

City of Oakland

One City Hall Plaza
Oakland, California 94612

Mr. Tim Brown

Crosby, Heafey, Roach & May
1999 Harrison Street
Oakland, California 94612
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LOG OF TEST BORING 34

gE r T u
Ei-“—l o FBE Er g
LABORATORY TESTS gga\ Eg g[]&i. ; §§g
s X
%(\; 57
10— \
% 46
w 57
20_ o: L)
o s
25 A 46
q 38
30—
*AL L BORINGS ARE SITUATED AT ABOUT
THE SAME ELEVATION
35+
SAMPLER TYPE:
CALIFORNIA DRIVE SAMPLER
0.0.: 2.5 INCHES
I1.0.: 2.0 INCHES
HAMMER WEIGHT: 140 POUNDS
HAMMER DROP: 30 INGHES 40—

tourment 8" Hollow Stem Auger
pate prnreo  10/12/88

ELEVATION ¥

CONCRETE - 6" thick
BASE ROCK - 3" thick
BROWN CLAYEY SAND {(SC)
dense, moist

color change to mottled brown
below 9.0 feet

GRAY-GREEN SILTY SAND (SM/SP)
dense, moist

color change to brown
betow 24.5 feet

GROUNDWATER LEVEL 10/12/88

BORING BACKFILLED WITH CEMENT/
BENTONITE GROUT

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA |™*™®

JOB NUMBER

430.003

DATE APPROVED 3

10/31/88 jssd
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LOG OF TEST BORING 35

EE < z_ 4
=.0 I - &
LABORATORY TESTS géb §§§ Eg& E
T
5 — ;E:HH
10={ FON
15+ [
20 |'1. H
25- - . .
v L E
30—
35
40—

37

64

(6]
jes]

55

54
49

cauipment 8" Hollow Stem Auger
DATE DRILLED 10/12/88

ELEVATION ~—~

ASPHALTIC CONCRETE - 6" thick
BASE ROCK - 6" thick
DARK BROWN-BLACK SILTY SAND (SM)
medium dense, moist

BROWN CLAYEY SAND (SC)

dense, moist

GRAY CLAYEY SILTY SAND (SM)
dense, moist

grades to (SP) below 18.0 feet

color change to mottled brown
below 24.0 feet

GROUNDWATER LEVEL 10/12/88
BORING BACKFILLED WITH

A BENTONITE GROUT UPON
COMPLETION OF DRILLING

13th & JEFFERSON ST. - OAKLAND, CA

PLATE

Subsurface Consultants [ sz

430.003

DATE APPROVED 4

10/31/88 ot
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LOG OF TEST BORING 36

4

EouiPMENT 8" Hpllow Stem Auner|

> a
Ega‘z >§E EE § %xB DATE DRiLLED 3 /21/80
LABORATORY TESTS £8 8¢S D" & ok ELEVATION = -
T pe=] 1" ASPHALT CONCRETE
- 4" RASERNCK
BROWN SAND (SP) !
medium dense, moist, (fill)
5 = huilding dehris at 4% feet
T A
%<§ BROWN CLAYEY SAND (SC)
\§< medium dense, moist
15 B
Ml 27 LGRAY GREEN SILTY SAMD(SM)
g medium dense., moist
T GRAY RROWN SILTY SAHD (SP-SHM
EERE medium dense, moist
28 I l 38
N-EF
25— [
-_-‘346
A A
GROUNDWATER LEVEL DURINC
DRILLING
-200=9 PASSING #200 SIEVE 30~ 61
(0.074mm)
SAMPLER TYPE: _
CALIFORNIA DRIVE SAMPLER BORING BACKFILLED WITH CEMENT/
0.D.: 2.5 INCHES BENTONITE GROUT
1.D0.: 2.0 INCHES
HAMMER WEIGHT: 140 POUNDS 35—
HAMMER DROP: 30 INCHES
40~
13th & JEFFLRSNM, OAKLAND, CA PLATE
Subsurface Consultants [ o s I
430,003 5/18/80 o
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LOG OF TEST BORING 37

eoupmient 8" Hollow Stem Auner

g > o
gEaQ E"T Er ; g 5 oate priLes 3/ 28/8¢C
= -4
LABORATORY TESTS §§ Esg gﬂt » Bk ELEVATION =~
58 -

4" ASPHALTIC CONCRETE

8" COBBLESTNMES

A" CNNCRETE SLAB

NARK BROVWN SILTY SAMD (SM)
medium dense, moist

RROMN CLAYEY SAND (SC)
medium dense, moist

15,1 118 15— 6

AREY SILTY SAMD (SP-SM)
dense, moist

12,7 100 20

TR R 8
o I
o w

21.0 106 25— ||

|| AROUNDMATER LEVEL (3 hours)
19.1 101 4B 50 | AFTER DRILLING

30

BORING BACKFILLED WITH CEMENT/
BENTONITE GROUT

35—

40—

PLATE

13th % JEFEFERSAN, NAKLAND, CA

Subsurface Consultants [z =z Y 6
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LOG OF TEST BORING 38

EE > . w
u E - [ g
LABORATORY TESTS Ega& E§§ EE g §§E
L e__‘—' 0_ " "_
5 - \
15— NN
::X‘*
o [l e
.200=11.4% 25— H
RN - B
w ||
F 53
30—
i
35
40

EQuiPMENT 8" Hpllow Stem Auae
patE pRiLLep 3/ 28/ R0

ELEVATION — 7

1%" ASPHALT CNNCRETE
DARK BROWN SILTY SAND
medium dense, moist
BRNWM CLAVEY SAND (SC)
medium dense, moist

(St1)

AREY STILTY SAHD (SP-SM)
dense, moist

contains siltv lenses
hecomes wet

AROUNTWATER LEVEL AFTER
DRILLIMNG

BORING BACKFILLED WITH CEMENT/
BENTONITE GROUT

Subsurface Consultants

13th n JEFFERSAN,

C A PLATE

OAKLAND,

JOB NUMBER

430.003

5718809

AFPROVED ’
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VELLHEAD

CASING

CEMENT/BRENTNNITE
AROUT

BENOMITE PELLETS

4— LONESTAR #3 SAND

2" PVC SCH.4DH
MELL SCREEN

SLIP CAP

EE r z
Efe .85 EC
85" Exe &
2" PYC WELL 3

10—

15

20~

30—

35- |

25— 1

e Y ArAerAes
|
i
[&:s]

‘:]Iso/

40—

LOCKING STOVEPIPE I-OG OF TEST BOR'NG 44

eaurpment 8" Hollow Stem Auger
DATE PRILLED 3 /3() /B0

ELEVATION — -~

GREV ERUNN 51[

medium dense, moist (fill)
conteins brick rubble

3" CNONCRETE SLAB
RROWN CLAYEY SAND (SC)

medium dense, moist

GREY SILTY SAHD (SP-SM)

dense, moist

GROUNDWATER LEVEL 5/16/889

Subsurface Consultants

13th % JEFFERSON - NAKLAND, CA [P*'F

JO

B NUMBER

430,103

DATE APPROVED 8
£/18/89

o

—




LOG OF TEST BORING 45

eauipMeNT 8" Hollow Stem Auaer
g paTE oriLLep 3/ 30/ 80

ELEVATION ~—*“

2t

MOISTURE
CONTENT
DENSITY
{PCF)
SAMPLE

DRY

L.ABORATORY TESTS

« DEPTH
1 {(FT)

i

. 1" ASPHALT CANCRETE

. A" CNNCRETE

BROMN SILTV SAND (SH)
medium dense, moist
RROVN CLAYEV SAND (Sr)
medium dense, moist

10—

15—

-200=19.6% 23

I =

» +

AREY SILTY SAND (SP-SM)
dense, moist

25—
K2 '.'i”
b GROUNDWATER LEVEL DURING DRILLING

30~ |.

BORING BACKFILLED WITH CEMENT/
35 ] BENTONITE GROUT
40

13th & JEFFERSOM, OAKLAND, CA  JFHATE

Subsurface Consultants [ o 5 9
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LOG OF TEST BORING 46

EQUIPMENT 6 "

Hollow Stem Auner

gg* >§E EE E:S gx’é pate priLtep 4/2N /89
LABORATORY TESTS §3 Tya °ﬂj_ # mif ELEVATION =~ =
1" ASEHALT CNNCRETE
4% CONCRETE
PROMN SILTY SAND (SN)
medium dense, moist
S | I
- EE
w— {4 |-
_-J=37
“ié BROMN CLAYEY SAND (SC)
Eii medium dense, moist
16.8 114 15 KON 5 | |
: AREY SILTY SAND (SM)
1, dense, moist
20 . H a6
19.1 107 'R 46
254 |'L.|
2 Ik ARAUNDWATER LEVEL NURINE
-'.75 DRILLTNF
30~
BORING BACKFILLED WITH CEMENT/
BENTONITE GROUT
35—
40—
13th % JEFFERSON, OAKLAND, CA PLATE
Subsurtace Consultants [ oo el 10
n.093 5/18/8¢ e
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LOG OF TEST BORING 47

-4

EQUIPMENT £ HNL L OV

BEBR g‘-: E—_« g g . pate oriLen 4/20/89
LABORATORY TESTS _é E_Eg gui i 289 ELEVATION = =
ﬁ' 3" CAMCRETE SLAB
\ BROMN CLAYEY SAND (SC)
Eii medium dense, moist
5 §
10— % ]
15 NN
\ 3N
> AREY SILTY SAKD (SP-SM)
J17 dense, moist
-200=7.1% 20 {.1].
SR - KL
25 |'|- H 50
L 2N EREH GROUNDMATER LEVEL DURING
. H54 NRILLINA
0L becomes wet
. . -l 5[’)/
4“
15— BORING BACKFILLED WITH CEMENT/
BENTONITE GROUT
404
13th A JEFFERSOM, NAKLAND, CA PLATE
S]ubsurface Consultants JOB NUMBER EDA]’E a APPROVED 11
430.003 5/18/8¢ 1&&2

STER AUGER
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LOG OF TEST BORING 48

EE > T w
frr E . -~ e g
a
e .85 &L § 3.5
1.ABORATORY TESTS £3 Exs QB' % afE

10—

15—

s

-v
_\
‘

20—

aN-EE

EQUIPMENT £

HOLLOW

DATE LRILLED 4 /20 /89

ELEVATION

STEM AUGER

BLAGK SILTY SAND (St)
loose, moist (fill)

RROWN STLTY SAND

(sH)

medium dense, moist

BROWN SLAYEY SAND

(sr)

m: dium dense, moist

GREY STLETY SAND
dense, moist

(sP)

contains siltv Tenses

25—
."57
i S ENEE ARNUNDMATER LEVEL DURINA
1l DRILLINA
?‘-'im/
30— L
BORING BACKFILLED WITH CEMENT/
. BENTONITE GROUT
40~
13th % JEFFENSAN, NAKLAND, CA  fPeete
Subsurface Consultants [ ws; i o ol 12
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LOG OF TEST BORING 49

a®

DRY
DENSITY
(PCF)

LABORATORY TESTS

JMOISTURE
CONTENT

r _ _“i th
EE § 2.5
8= 3 R
0= poy
5...
10—
15
20~
LB 47
25— . ' - 51
R 67
10—
- Y
35
FOES

eauipment 8" Hollow Stem Auger
oaTe oriLLen 5/23/89

P

ELEVATION

ASPHALTIC CONCRETE - 2" thick
COMCRETE SLAB - 4" thick

DARK BROWN SILTY SAND (SM)

medium dense, moist (fill)

color change to brown at 3.5 feet
GREEN-GRAY CLAYEY SAND (SC)

medium dense, moist

BROWN SILTY SAND {SH)

medium dense, moist

BROWN CLAYEY SAND (SC)
medium dense, moist

FREEN-GRAY SILTY SAND (SM-SP)
dense, moist

GROUMDWATER LEVEL DURING DRILLING

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA

PLATE

JOB NUMBER

430.7203

DATE

5/30/8¢2

APPROVED

y.

13
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LOG OF TEST BORING 5

gE t T
FEe ,8& ET
g}- »Z O e
LABORATORY TESTS g5 &8s 0

10—

20_- -'o

43

B

25— .1

30—

35~

40

EQUIPMENT 8" Hollow Stem Auger
oate priteo 5/23/89

ELEVATION

ASPHALTIC CONCRETE - 2" thick
CONCRETE SLAB - 4" thick
BROWN SILTY SAND (SM)

medium dense, moist (fill)

GREEN-GRAY CLAYEY SAND (SC)
medium dense, moist

BROWN CLAYEY SAND (SC)
medium dense, mdist

BROWN SILTY SAND (SM-SP)
dense, moist

color change tc gray-green

GROUNDWATER LEVEL DURING DRILLING

13th & JEFFERSON 5T. - OAKLAND, CA

PLATE

SubSUI’faCG ConSUItantS JGB NUMBER
430.003

DATE APPROVED 14

5/30/8¢
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LOG OF TEST BORING 51

g i eauipMent 6" Solid Flight Auger
E¥ o 5: DATE DRILLED 6/27/89
LABORAT -§3‘ Ezo .
ORY TESTS g SH8s ELEVATION .. _
] ASPHALTIC CONCRETE - 3" thick
NN CONCRETE - 5" thick
N BASE ROCK - 3" thick
. BROWN AND GRAY MOTTLED CLAYEY
\ SAND {5C)
- % ~medium dense, moist
;;>f BROWM SILTY SAND (SM)
. medium dense, moist
154 ||
20 (1 GRAY-BROWN SILTY SAND (SM)
1 dense, moist
I.'E 82
254 |1 I
J1.M 82
NO GROUNDWATER EMCOUNTERED
DURING DRILLING
30—
35—
1
40

PLATE

13th & JEFFERSON ST. - QAKLAND, CA

bS rfaC C lta JOB NUMBER DATE APPROVED
Subsu ¢ Lonsultants 439.003 8/10/89 e 15
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LOG OF TEST BORING 52

eautpent 6" Solid Flight Auger

%gg EEE EE g g:'& DATE DRILLED §/27/89
LABORATORY TESTS gu EBE B:* & af? ELEVATION ==

CONCRETE - 4" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

TQ=m
easier drilling at 12 feet

15—

GRAY-BROWN SILTY SAND (SM)
dense, moist

e

84
25—
&2
NO GROUNDWATER ENCOUMTERED
DURING DRILLING
30—
35—
40

PLATE

13th & JEFFERSON ST. - OAKLAND, CA

S;ubsurface Consultants JOH NUMBER DATE APPROVED 16
430.003 8/10/89 5




e b s i = s T Tt u T el e Y e St b |

1

L0G Of
:
§

S

CONTENT

]DEHSHT
(PCF)

LABORATORY TESTS

TEST BORING 53

EQUIPMENT g4 Sn1id Flight Auger

E- 2 g DATE DRILLED 6/27/89
ity i Qub
og: 3 a¥? ELEVATION ™~

CONCRETE - 4" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

10

20

dense, moist

e AR

68
25— 76
NO GROUNDWATER ENCOUNTERED
DURING DRILLING
30—
35
40~

LIGHT BROWN SILTY SAND (SM)

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA

JOB NUMBER DATE APPROVED

£30.003 8/10/89 Y,

PLATE

17
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£r z
T
LABORATORY TESTS g § E & g

= PEPTH
} (FT)

-

15

AL

&
H s

S .

20

. . . 54
Bt 6
30—
35~
40—

LOG OF TEST BORING 54

ecupment 6" Solid Flight Auger
baTE DRILLED 6/27/89

ELEVATION ~—~
ASPHALTIC CONCRETE - 3" thick
CONCRETE - 5" thick
BASE ROCK - 3" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

GRAY-BROWN SILTY SAND (SM)
dense, moist

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

Subsurface Consultants

13th & JEFFERSCN ST. - QAKLAND, CA

PLATE

JOE NUMBER

430.003

DATE APFROVED 1 8
8/10/89 >




kA

LOG OF TEST BORING 55

ecvipment 6" Solid Flight Auger

EE* >§E EE g' gﬁg OATE tRILLED 6/27/89
LABORATORY TESTS 3 -3 °ﬂ'__ o BEQ ELEVATION =~
3 CONCRETE - & thick
Tq\; BROWN CLAYEY SAND {SC)
5{\; medium dense, moist
5 k
0- §
20~ \
dRA GRAY-BROWN SILTY SAND (SM)
.- dense, moist
25 | | b
NO GROUNDWATER ENCOUNTERED
DURING DRILLING
30--
35—+
:
40—

PLATE

13th & JEFFERSON ST. - OAKLAND, CA

) b rfa C JOE NUMBER DATE APPROVED
Subsurface Consultants o o s 19




b

LOG OF TEST BORING 56

:
i

DENSITY
(PCF)

ICONTENT

®

.ABORATORY TESTS

T u
g: ¢ £.x
e 3 268

1)~

54

T )

201 |[.

[#)}
I

25 =

30—

35—

40

EQUIPMENT g4 Sntid Flight Auger
DATE DRILLED  §/27/89

ELEVATION  we

ASPHALTIC CONCRETE - 2" thick
BROWN CLAYEY SAND {SC)
medium dense, moist

GRAY-BFOWN SILTY SAND (SM)
dense, moist

NO GROUNDWATER ENMCOUNTERED
DURING DRILLING

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA

PLATE

JOB NUMBER

439.003

DAT APPROVED
8/10/80 pre 20
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LOG OF TEST BORING 57

eauipMent 6" Solid Flight Auger

DENSITY

IPCF)

3
LABORATORY TESYS

MOISTURE
ICONTENT

JDRY

L
154 %

N
25— 70

paTE DRILLED  §/27/89

ELEVATION -

ASPHALTIC CONCRETE - 3" thick

CONCRETE - 5" thick
BASE ROCK - 3" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

GRAY-BEOWN SILTY SAND (SM)
dense, moist

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA

JOB NUMBER

435.003

DATE APPROVED

8/10/89 o

PLATE

21
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LOG OF TEST BORING 58

EQUIPMENT " Solid Flight

Bs E oz .
E¥ . G Er i 4 5 OATE DRiLLED 6/27/89
LABORATORY TESTS 2?’\ j_ﬁg Sﬂ:. # gﬁ& ELEVATION =~

Auger

10~

15—

ARG ST

S

=

1]

.
80}
(]

254 .1

30—

35—

40

CONCRETE - 4" thick
BROWN CLAYEY SAND {SC)
medium dense, moist

GRAY-BROWN SILTY SAND (SM)
dense, moist

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

Subsurface Consultants

13th & JEFFERSON ST. - QAKLAND. CA

JOB NUMBER

430.003

DATE APPROVED

8/10/89 oL

PLATE

22
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LOG OF TEST BORING 59

eouipment 6" Solid Flight Auger

E

|.LI°
§a\

DENSITY
(PCF)

RY

LABORATORY TESTS

MotsTURE

fo

 DEPTH
1 {(FT)

A ..

5§ »d

15—

25+ |- | |

6/30/89

DATE DRILLED

AMPLE

ELEVATION

|

CONCRETE - 5" thick
BASE ROCK - 3" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

GRAY-BROWN SILTY SAND (SM)
dense, moist

57

80

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

ASPHALTIC CONCRETE - 3" thick

Subsurface Consultants

30 =~
35—
40
13th & JEFFERSON ST. - OAKLAND, CA
JOB NUMBER DATE APPROVED
439,003 3/10/89 e,

PLATE

23
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LOG OF TEST BORING 60

eaement 6" Solid Flight Auger
DATE DRiLLED  §/30/89

ELEVATION - _
ASPHALTIC CONCRETE - 3" thick
CONCRETE - 5" thick
BASE ROCK - 3" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

®

orsTuRe
CONTENT
DENSITY
(PCFY

DRY

LABORATORY TESTS

F

A

15—
GRAY-BROWN SILTY SAND (SM)
dense, moist
20—
.: M 53
25_ . . .
.4 67
NO GROUNDWATER ENCOUNTERED
DURING DRILLING
30—
35—
40

PLATE

13th &% JEFFERSON ST. - QAKLAND, CA

Subsurface Consultants = v |
u 430.003 £/10/89 yzad 24 |




LA

LOG OF 'I'EST BORING 61

EQUIPMENT " Solid Flight Auger

g . EI EE DATE ORILLED 6§ /3()/80
LABORATORY TESTS b3 Egg gu‘" ELEVATION ==~
71 - ASPHALTIC CONCRETE - 37 thick
N CONCRETE - 5" thick
\ BROWN CLAYEY SAND (SC)
\ medium dense, moist
5 §
16— §
154 %
20 s’ GRAY-BROWN SILTY SAND (SM)
1. dense, moist
LI 61
25-4 I"LI
Jdi-M 58
NO GROUNDWATER EMCOUNTERED
DURING DRILLING
30—
35—
40~

PLATE

13th & JEFFERSON ST. - OAKLAND, CA

SUbSUI‘faCe COHSU]tantS 408 NUMBER DATE APPROVED 25
430,003 £/10/89 ,6@&
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eousrment 6" Solid Flight Auger

LOG OF TEST BORING 62

£ E.  E- 3
R L *
LABORATORY TESTS 29 Eka o
0= %‘
10 %
Al
2=y L1
25— {'
30~
35~
40—

§ b

63

oATE pRiLLED ©/30/89

ELEVATION ~7

ASPHALTIC CONCRETE - 3" thick
CONCRETE - 5" thick

BROWN CLAYEY SAMD (SC)

medium dense, moist

GRAY-BROWN SILTY SAND (SM}
dense, moist

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

13th & JEFFERSON ST. - QAKLAND, CA

PLATE

Subsurface Consultants s v

DATE APPROVED 2 6 r
8/10/89 vy




i

LOG OF TEST BORING 63

EouPMENT 61 SoTid Flight Auger

:
]

DENSITY

{PCF)

* g

JCONTENT

LABORATORY TESTS

o DEPTH
] (FD

st I

5-l

10

15~

20—

ke N8

30—

35—

40~

. £
=

DATE DRILLED  6/30/89

ELEVATION ——

BLOWS

PER
FOQT

BASE ROCK - 8" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

dense, moist

| 65
. 52

DURING DRILLING

RRAY-BROWN SILTY SAND (SM)

ASPHALTIC CONCRETE - 4" thick

NO GROUNDWATER ENCOUNTERED

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA

JOB NUMBER DATE APPROVED

430.003 8/10/89 =ft.

PLATE

27




¥e EQUIPMENT g Solid Flight Auger
Bl E&E Eo § g DATE DRILLED  §/30/89
2z 25 ul T Seb
.ABORATORY TESTS §3 ye b— 5 B2 ELEVATION =~
ez ASPHALTIC CONCRETE - 3" thick
N CONCRETE - 5" thick
* BROWN CLAYEY SAND (SC)
'\ medium dense, moist
5 s %
15— §
AO¥
NAR ARAY-BROWN SILTY SAND (SM)
Y| dense, moist
20 {].|"
i i 56
254 P11
J . 69
NO GROUNDWATER ENCOUNTERED
DURING DRILLING
30—
35—
40~
13th & JEFFERSON ST. - DAKLAND, CA |*™®
Subsurface Consultants JOB NUMBER DATE APPROVED 28
430.003 8/10/80 K.
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o SHL Ll 03k AERSE 30 sz e Sudtkduoae carsd el o Bhokidetiiata oL

LOG OF TEST BORING 65

S

MOISTURE
[CONTENT
DENSITY

{PCF)

IDﬂY

.LABORATORY TESTS

] (FT)

z
£
&

0

10

15—

20 ¥

254 i1,

35—

40~

eoutPment (" Splid Fiight Auger
oate veiLes  6/30/89

ELEVATION -
ASPHALTIC CONCRETE - 3" thick
CONCRETE ~ 5" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

GRAY-BROVN SILTY SAND (SM)
dense, moist

e

. . . . .
2]
o)

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, ca %™

JOB NUMBER DATE APPROVED
430.003 8/10/89 p.d 29




bR

LOG OF TEST BORING 66

RY

E‘g’ag

.LABORATORY TESTS Ag,

E
¢
8

({PCF)

b

< DEPTH
| {FT)

1)—

15

20— =T

Y
=

g

eouipment 6" Splid Flight Auger

pate oriLLen  6/30/89

ELEVATION -

ASPHALTIC CONCRETE -

COMCRETE -~ 5" thick
BROWN CLAYEY SAND (SC)
medium dense, moist

GRAY-BROWN SILTY SAND (SM

dense, moist

3" thick

)

Subsurface Consultants

) 55
25—t
. 88
NO GROUNDWATER ENCOUNTERED
DURING DRILLING
30—
35—
40--
13th & JEFFERSON ST. - OAKLAND, CA
JOB NUMBER DATE APPROVED
430.003 8/10/89 o

PLATE

30




LOG OF TEST BORING 67

eoupment 6" Solid Flight Auger

5 » z
Ep_: o 51‘ Er ;; g pATE DRiLLED  7/20/89
LABORATORY TESTS ;éb I Bﬁ: 5. ?S ELEVATION - .
2% ASPHALTIC CONCRETE « 3" thick
N CONCRETE - 5" thick
\ BROWN CLAYEY SAND (SC)
\ medium dense, moist
5= §
- §
154 & :- MOTTLED GRAY AND BROWN CLAYEY
N SAND {SC)
Eiii dense, moist
201 >\/ BROWN SILTY SAND (SM)
. dense, moist
. 87
| M s
) 66
25~ |
69
NO GROUNDWATER ENCOUNTERED
DURTNG DRILLING
30—
35—
40~

13th & JEFFERSON ST. - OAKLAND, CA [™*'®

Subsurface Consultants T " s 31




i1

LOG OF TEST BORING 68

R

MOISTURE
CONTENT

JOENSITY
{PCF)

DRY
o DEPTH
] (FT)

LLABORATORY TESTS

194

25—

30—

35—

404

jSapn e

S S N5

A
3

§§S

eauipMent " Splid Flight Auger
DATE DRILLED  7/20/89

ELEVATION

ASPHALTIC CONCRETE -~ 3" thick
CONCRETE - 5% thick

BROWN CLAYEY SAND {5C)

medium dense, moist

GRAY-BROWN CLAYEY SAND (SC)
dense, moist

GRAY-BROWN SILTY SAND (SM)
dense., moist

BROWN SAND (SP)
dense, wet

13th & JEFFERSON ST. - DAKLAND, CA JF*TE

Subsurface Consultants o s

PATE APPROVED 32
8/10/89 H5.
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e G5 I &
o o w =
LABORATORY TESTYS S ga\ S g g. Hﬂi ?‘1

LOG OF TEST BORING 69

20 12

25~ |

30—

35—

40~

EQUIPMENT cv ¢5149d Flight Auger

CATE DRILLED

7/20/89

ELEVATION -

ASPHALTIC CONCRETE - 3" thick
CONCRETE - 5" thick

BROWN CLAYEY SAND (SC)

medium dense, moist

MOTTLED GRAY AND BROWN CLAYEY
SAND (SC)
medium dense, moist

becomes dense

GRAY-BROWN SILTY SAND (SM)
dense, moist

NO GROUNDWATER ENCOUNTERED
DURING DRILLINE

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA

PLATE

JOB NUMBER

4:0.003

DATE APPROVED

8/10/89 2

33




A

LOG OF TEST BORING 70

R

:
i

CONTENT
lDENSﬁY
(PCF)
= DEPTH
1 (FT)

LABORATORY TESTS

16—~

15—

20

25 =

30—

35—

40—

SAMPLE
BLOWS

54

EQUIPMENT g1 Sn74id Flight Auger
DRTE CRILLED 7 /20)/80

ELEVATION __

ASPHALTIC CONCRETE - 3" thick
CONCRETE - 5" thick

BROWN CLAYEY SAND (SC)

medium dense, moist

GRAY-BROWN CLAYEY SAND (SC)
dense, moist

GRAY-BROWN SILTY SAND (SM)
dense, moist

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

13th & JEFFERSON ST. - OAKLAND, CA

PLATE

Subsurface Consultants [

430.003

DATE APPROVED
3/10/89 2 34 |
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LOG OF TEST BORING 71

£y
Bie .83
|.ABORATORY TESTS 25 £8 g

5 -

10~

lﬁﬂ

204 |}

25d |

30—

45~

D

gii B2
e

eouirsent 6" Solid Flight Auger
DATE DRILLED 7 /2()/80

ELEVATION =~

ASPHALTIC CONCRETE ~ 3" thick
CONCRETE - 5" thick

BROWN CLAYEY SAND (SC)

medium dense, moist

BROWN SILTY SAND (SM)
dense, moist

NO GROUNDWATER ENCOUNTERED
DURING DRILLING

Subsurface Consultants

13th & JEFFERSON ST. - OAKLAND, CA

PLATE

JOB NHUMBER

430,003

DATE APPROVED 35
8/10/89 o




GENERAL SOIL CATEGORIES

SYMBOLS

TYPICAL SOIL TYPES

|

!

Ciean Gravetl with
little or no fines

GRAVEL

More than half
coarse fraction
is larger than
No. 4 sieve size Grave! with more
than 12% fines

Clean sand with littie
or no fines

SAND
More than halt
coarse fraction
is smaller than
No. 4 sieve size

COARSE GRAINED SOILS
More than half is larger than No. 200 sieve
]

I Sand with more
than 12% fines

GwW Well Graded Gravel, Gravel-Sand Mixdures

GP

GM

GC

:»

Mixtures

sw [« | Well Graded Sand, Gravelly Sand

Poorly Graded Sand, Gravelly Sand

8
L

Poorly Graded Grave!, Gravel-Sang Mixtures

Silty Grave!, Poorly Graded Gravel-Sand-Silt Mixtures

Ciayey Grave: Poorly Graded Gravel-Sand-Clay

I Y i e —

Siity Sand. Poorly Graded Sand-Sil: Mixtures

. Ctayey Sand Poorly Graded Sand-Clay Mixiures

SILT AND CLAY

Liquid Limit Less than 50%

FINE GRAINED SOILS
More than half is smaller than No. 200 sieve
|

=
z
jl_—.——..—

Inorganic Clay of Low tc Medium Plasticity,

Organic Ciay and Organic Sitty Clav of

oL Low Plasticity

Inorganic Sitt Micaceous or Diatomaceous

MH Fine Sandy or Silty Saiis. Elastic Sit

irorganic Silt and Very Fine Sand. Rock Flour, Silty or
Claysy Fing Sand, or Clayey Silt with Slight Plasticity

Gravelly Clay. Sandy Clay. Silty Clay, Lean Clay

SILT AND CLAY N N |
Liquid Limit Greater than 50% CH \ Inorganic Clay of High Plasticity, Fat Clay
PR -
~ \\
OH ;\\\ Organic Clay o° Medium to High Plasticity, Organic Sit
BN
B
HIGHLY ORGANIC SOILS PT m Peat and Other Highly Organic Soils
[ ——

UNIFIED SOIL CLASSIFICATION SYSTEM

13th & JEFFERSON ST. - OAKLAND, CA

PLATE

Subsurface Consultants

JOB KUMBER DATL APPROVED 3 6
430.003 5/24/89 proa




GTEL

Environmental 06/ 14/88 T Page 1 of 1
e Laboratories @ PROJECT MGR: Michael Wray
A division of Groundwater Technology, Inc. Groundwater Yechnology, Ine,

Western Region 4082 Pike Ln.

4080-C Pike Lane Concord, CR 94520

Concord, CA 84520 PRDJECT #:283-799-5278-3

(415) 685-7852

(BOU) 544-3422 from inside California

(B0V) 423-7143 from outside California SAMP_ED: @5/a5/88 EY: R, Bon
RECEIVED: @5/25/88 BY: J, Floro
ANALYZED: @&/@3/88 BY: K. Patton
MRTRIX: 011}

TESY RESULTS CUNITE: ug/ml.
MDL ILRE # i 8384% | 23B4c |

COMPOUNDS FI.D.# ! Drum #1) Drum #21!

PCB-181& i.@ (1. ¢ (1.@

PCER-12z1 i1.@ {1.@ {1.&

PCE-1Z3C 1.0 {{.@ {1.@

PCB-lc4c 1.8 (1.8 (1.@

PLCH-iC4E i.@ {i. @ (1, @

PCE-125& 1.@ {1.@& (1.@

RPCH~-iZEW l.e {1. @ {1.@

MDL = Method Detection Limiti compound below this level would not be

detected.
METHOD: r\)/} Ll s /J
EPA Method 8082 B e e

SAFY KHALIFA, Ph.D., Director



GTEL
. Environmental
s L aboratories®

A division of Groundwater Yechnology, Inc.

Western Region
4080-C Pike Lane
Concord, CA 84520

{415) 685-7852
(BOU) 544-3422 from inside California

Page 1 of 1}
06/14/88 rw
PROJECT MGR: Michael Wray
Groundwater Technology, Inc.
408802 Pike Lr.
Concord, CA 94520
PROJECT #:203-799-5078-3

(800) 423-7143 from outside California SAMPLED: @S/25/88 BY: R. Box
RECEIVED: @5/25/88 EY: J. Florc
ANALYZED: ©6/03/88 BY: K. Ratton
MATRIX: Water

TEST RESULTS UNITS: ug/L (ppb)
MDL ILRB # | 23843 |

COMPDUNDS i1.D. % ! TROUGH |}

PCR-1@1E @.1 (2.1

PCR-1281 2.1 .1

pPCE-~-1232 2.1 @1

PCE~124C 2.1 (@. 1

PCE-1848 @.1 W@, 1

PCE-1854 2.1 @. 1

PCE-1260 2.1 ¢. 4

MDI. = Method Detection Limiti
detected.

METHOD :
EPR Method B0BQ

compound bezlow this level would not be

g'"’ Y A . ,/' "1
_;5iifg;t_“i_i_Ll§£flé:_iéfiili__
SAFY KHALIFA, Ph.D., Director



Curlis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

LABORATORY NUMBER: 15965 DATE RECEIVED: 10/17/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 10/26/88
JOB NUMBER: 430.003 DATE REPORTED: 10/31/88

JOB LOCATION: JEFFERSON STREET TANK

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LaB ID CLIENT 1ID TVH AS BENZENE TOLUEMNE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(mg/kg) (mg/kg) (mg/kqg) (mg/kg) (mg/kg)

—— e e s AR At e e e T M T T e e W S S S AR S e e ek U M MR S e S e W T 4me G SR D e e M e W e S AR S S s e e e

15965-1 34 @ 21.0 ND(10) N/R N/R N/R N/R
15665~2 34 @ 25.0 ND(10) N/R N/R N/R N/R
15965-3 34 @ 28.0 ND(10) N/R N/R N/R N/R
15965~4 35 @ 16.0 ND(10) N/R N/R N/R N/R
15¢55-5 35 @ 21.0 ND(10) N/R N/R N/R N/R
15965-6 35 @ 26.0 ND(10) ND(0.1) ND(O.l) ND{0.1) ND(O0.1)

ND = NONE DETECTED. LIMIT OF DITECTION IS INDICATED IN PARENTHESES.
N/R = NOT REQUESTED.

QA/QC SUMMARY

$RPD <l <1 <l <1 <1
$RECOVERY 103 96 95 82 S84

LABORATORY DIRWT07

Berkeley Wilmington Los Angeles



Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley. CA 94710, Phone (415) 486-000

LABORATORY NUMBER: 17123 DATE RECEIVED: 03/31/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 04/12/89%
JOB #: 430.003 DATE REPORTED: 04/19/89
LOCATION: JEFFERSON ST. TANK PAGE 1 OF 4

Total Volatile Hydrocarbons as Gasoline in Soils & Wastes
EPA B(015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

LAB ID CLIENT 1D TVH AS

GAS0OLINE

(mg/Kg)
17123-1 36 @ 20.5 ND{10)
17123--2 36 @& 25.5 1,800
17123-3 36 @ 30.0 79
17123-4 37 €@ 20.5 ND(10)
17123-~5 37 @ 25.0 TRACE
17123-6 37 € 27.5 ND{10)
17123-7 38 @ 20.5 ND{10)
17123-9 38 @ 28.5 ND{10)
17123-11 44 @ 26.0 590
17123-12 44 & 31.0 8060
17123-15 45 @ 26.0 ND{10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

e e i e iR W B s e e e S W S e T e e M S e A S G LME GFY FER M Y e e e A G S A AN P G S NEY MR PR T e e S SR S M e s s e e s s

- e . R ok A WA S A Ems e - R W e vk e Eie S S S W A M S A R W W P rmr bmd Sl SSRGS M VRS e A S e e M MM S M LSS L A Ses e s Al E e de e sl

Qf’?’ \ﬂ{/’tx // (Pl

LABQRATGRY DIRECTOR

Berkeley Wilmington Los Angeles



Cb Curtis & Tompkins, Ltc

LABORATORY NUMBER: 17123 DATE RECEIVED: 03/31/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 04/13/89
JOB ID: 430.003 DATE REPORTED: 04/19/8%
JOB LOCATION: JEFFERSON STREET TANK PAGE 2 OF 4

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

e e A S L - A A e i Al MRS W A et S S =i SA LI M e T T ke A T WS S e M e e AL S A e e e e o

17123-8 38 @ 25.5 190 ND{(100) ND(100) 3,100 7,400

17123-10 44 @ 21.0 TRACE 36 55 120 3490

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY

S Min E WBS o — e S S . S e S M s} am FE e ey i e L G S S S v Men Amr M e e G S S M S M e AME A EE L AT iy A ML S s s S M R M ek ek S L s s

$RPD 20
TRECOVERY 108
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Cb Curis & Tompkins, Lid.

LABORATORY NUMBER: 17123 DATE RECEIVED: 03/31/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 04/06/8¢
JOB #: 430.003 DATE REPORTED: 04/19/8%
LOCATION: JEFFERSON STREET TANK PAGE 3 OF 4

Extractable Petroleum Hydrocarbons in Soils & Wastes
EPA 8015 (Modified)
Extraction Method: EPA 3550

LAB ID CLIENT ID GASQOLINE KERQOSINE DIESEL OTHER
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

17123-13 45 @ 16.0 ND(10} ND(10) ND(10) ND(10)

17123-~14 45 @ 21.0 ND(10) ND(10) ND(10) ND{10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

LI ———————— R S PR L B 8L D et sl et

Duplicate: Relative % Difference 2
Spike: % Recovery 102



LAB NUMBER: 17123

CLIENT: SUBSURFACE CONSULTANTS
JOB ID: 430.003

LOCATION: JEFFERSON STREET TANK

ANALYSIS: OIL AND GREASE
METHOD: SMWW 503E

LAB ID SAMPLE 1ID RESULT
17123-13 45 @ 16.0 ND
17123-14 45 @ 21.0 ND

ND = NONE DETECTED.

QA/QC SUMMARY

RPD, %
RECOVERY, %

Cb Curtis & Tompkins, Lid.

DATE RECEIVED: 03/31/89
DATE ANALYZED: 04/13/89
DATE REPORTED: 04/19/89
PAGE 4 OF ¢

UNITS DETECTION
LIMIT
mg/Kg 50
me/Kg 50
- === -:I__
96



Curtis & Tompkins, Ltd., Anaivtical Laboratories, Since 1878
2323 Fifth Street. Berkeley, CA 94710, Phone (415) 486-0900

LABORATORY NUMBER: 17248 DATE RECEIVED: 04/21/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 04/25/89
JOB #: 430.003 DATE REPORTED: 05/08/89

LOCATION: 13th & JEFFERSON

Total Volatile Hydrocarbons as Gasoline in Soils & Wastes
EPA 8015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

LAR ID CLIENT 1ID TVH AS
GASOLINE
(mg/Kg)
17248-1 46 & 20.5 83
17246-2 46 @ 24 470
17248-3 46 @ 27 ND(10)
17248-4 47 @ 21 ND({10)
17248-5 47 @ 25 404
17248-6 47 @ 28 12
172487 47 @ 31 ND(10)
17248~8 48 @ 16 ND{10)
17248~9 48 @ 21 ND{10)
17248-10 48 € 26 63

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY
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$RPD 4
Spike, % Recocvery 100
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley. CA 94710, Phone (415) 486-0900

LABORATORY NUMBER: 17461 DATE RECEIVED: 05/23/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/04/89
JOB #: 430.003 DATE REPORTED: 06/07/89

LOCATION: 13TH & JEFFERSON

Total Volatile Hydrocarbons as Gasoline in Soils & Wastes
EPA 8015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

LaAB ID CLIENT ID '™WH AS
GASOLINE
(mg/Kg)
17461 -1 49 @ 21 25
174612 49 @ 27.5 600
174613 50 @ 22.5 ND(10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY
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$RPD <1
Spike, % Recovery 96
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-000

LABORATORY NUMBER: 17460 DATE RECEIVED: 05/23/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 05/25/89
JOB #: 430.003 DATE REPORTED: 05/31/89

LOCATION: 13th & JEFFERSON

Total Volatile Hydrocarbons as Gasoline in Scils & Wastes
EPA 8015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

LAB 1D CLIENT 1D TVE AS
GASOLINE
(mg/Kqg)
17460-1 49 € 25.5 38
17460-2 50 & 25.5 160

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

- e e A e S W e T i e o G e Sl S — e B8 B e S S e g o e Al L LS S S S W RSN M S MR S WA fe g S SIS S U LD A A R S A e A dmm e

$RPD 2
Spike, % Recovery 109
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0O900

LABORATORY NUMBER: 17414 DATE RECEIVED: 05/16/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 05/17/89
JOB NUMBER: 430.003 DATE REPORTED: 05/19/89

JOB LOCATION: OAKLAND, CA

Total Volatile Hydrocarbons (TVH) by EPA BO015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT 1ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

{(ug/L) (ug/L) (ug/L) (ug/1L) (ug/L)

. hi WS . v R SR S S e ree G G ShE B M S S A WS GmE e et S A T T Y ek L e ML MY SSE SSY MDY Smm Gt G MMM A A S W S e T A ol S S s

17414-~1 44W 25 840 910 480 2,230

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY
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$RPD 4
$RECOVERY B7
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Curtis & Tompkins, Ltd., Anaivtical Laboratories, Since 1878
2323 Fifth Street, Berkeiey, CA 94710, Phone (415) 486-09C0

DATE RECEIVED: 06/30/89
DATE REPORTED: 07/14/89
PAGE 1 OF 4

RECEIVED

JUL 27 1989
LAB NUMBER: 17745 .37 Pid
8199058128455

CLIENT: SUBSURFACE CONSULTANTS
REPORT ON: 3 SOIL SAMPLES

JOB #: 430.003
LOCATION: 13th & JEFFERSCN

RESULTS: SEE ATTACHED

Qi W'y v/rr (5 (5
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Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 17745 DATE RECEIVED: 06/30/8%
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/13/89
JOB NUMBER: 430.003 DATE REPORTED: 07/17/89
JOB LOCATION: 13th & JEFFERSON PAGE 2 OF 4

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

S e tem e e e G i (M A A R S M MME L S A R S e e e b ek i AL A S S S S S W S A S — M S (AR . W we T

17745-1 51 @ 26¢ ND(10) ND(5) ND(5) ND({5) ND(5)
17745-2 52 @ 26¢ ND(10) ND(5) 7 ND(5) ND(5)
17745-3 53 @ 26° ND(10) ND(5) 15  ND(5) ND(5)

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY

$RPD 3
$RECOVERY 97
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Cb Curtis & Tompikins, Lia.

LABORATORY NUMBER: 17745 DATE RECEIVED: 06/30/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/03/89
PROJECT #: 430.003 DATE REPORTED: 07/17/89
LOCATION: 13th & JEFFERSON PAGE 3 OF 4

ANALYSIS: ETHYLENE DIBROMIDE
METHOD REFERENCE: EPA 8010

LAB ID SAMPLE ID RESULT UNITS DETECTION LIMIT
17745-1 51 €& 26 ND mg/Kg 5
17745-2 52 & 26' ND mg/Kg 5

ND = NOT DETECTED.

QA/QC:
RPD, % 6
RECOVERY, $ 96



LABORATORY NUMBER: 17745
CLIENT: SUBSURFACE CONSULTANTS
PROJECT #: 4306.003

LOCATION: 13th & JEFFERSON

ORGANIC LEAD IN SOIL
DHS METHOD
MAY 1988 LUFT MANUAL

LAE ID CLIENT ID ORGANIC LEAD

17745-1 51 @ 26’ ND

17745-2 52 @ 26’ ND

QA/QC SUMMARY

A ————— o —— T — ot o T oo ot i e Nl T —

%$RPD
$RECOVERY
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Cb Curtis & Tompkins, L.,

DATE RECEIVED: 06/30/8%9
DATE ANALYZED: 07/05/89%
DATE REPORTED: 07/17/89
PAGE 4 OF 4

UNITS DETECTION LIMIT

mg/Kg 2.0

mg/Kg 2.0
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
J 23723 Fitth Street, Berkaley, CA 94710, Phone (415} 466-0O900

DATE RECEIVED: 06/29/89
DATE REPORTED: 07/13/89
PAGE 1 OF 4

LAB NUMBER: 17743

CLIENT: SUBSURFACE CONSULTANTS
REPORT ON: 3 SOIL SAMPLES

JOB #: 430.003
LOCATION: 13TH & JEFFERSON

RESULTS: SEE ATTACHED

Cr Wy Ao (24

Lab?&atory Director

Berkeley Wilmington Los Angeles




Cb Curtis & Tompkins, Ll

LABORATORY NUMBER: 17743 DATE RECEIVED: 06/29/89

CLIENT: SUBSURFACE CONSULTANTS DATE REQUESTED:06/30/89

PROJECT #: 430.003 DATE ANALYZED: 07/05/89

LOCATION: 13TH & JEFFERSON DATE REPORTED: 07/13/8%
PAGE 2 OF 4

ANALYSIS: ORGANIC LEAD
METHOD REFERENCE: DHS LUFT MANUAL 1988

LAB ID SAMPLE 1D RESULT UNITS DETECTION LIMIT

17743-2 57 @ 25 1/2° ND mg/Kg 2.0

KD = NOT DETECTED.

QA/Q‘C .
RPD, % <1
RECOVERY, % 102



LABORATORY NUMBER: 17743
CLIENT: SUBSURFACE CONSULTANTS
PROJECT #: 430.003

LOCATION: 13TH & JEFFERSON

ANALYSIS: ETHYLENE DIBROMIDE
METHOD REFERENCE: EPA 8010

LAB ID SAMPLE ID RESULT

17743-2 57 @ 25 1/2° ND

NP = NOT DETECTED.

Cb Curtis & Tompkins, Ltd.

DATE RECEIVED: 06/29/89
DATE REQUESTED:06/30/89
DATE ANALYZED: 07/03/89
DATE REPORTED: 07/13/8%
PAGE 3 OF 4

RPD, %

DETECTION LIMIT
5
6
96
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CE Curtis & Tompkins, Lid.

LABORATORY NUMBER: 17743 DATE RECEIVED: 06/29/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/12/89
JOB NUMBER: 430.003 DATE REPORTED: 07/13/89
JOB LOCATION: 13TH & JEFFERSON PAGE 4 OF 4

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES
(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

- e e A mAr S B e M e e P S N S A M S S A AN AN MV Mmn S e e AL e e dwe Her Wk LS M GNS S SmS MRS e W A e G M M b e b L AL S S s ———

17743-1 55 @ 24 1/2’ 30 ND(5) 23 33 150
17743-2 57 @ 25 1/2° % mp(10) ND(5) ND(5) 12 ¥
17743-3 58 @ 25 1/2° ND(10) ND(5) 18 13 ND(5)

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY
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$RPD 6
$RECOVERY 111
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Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878

2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

LAB NUMBER: 17820

CLIENT: SUBSURFACE CONSULTANTS

REPORT ON: 1 SOIL SAMPLE

JOB #: 430.003
LOCATION: 13TH & JEFFERSON

RESULTS: SEE ATTACHED

DATE RECEIVED: 06/29/89
DATE REPORTED: 07/14/89
PAGE 1 OF 2

AT M«--,é?(djf

LaborAtory Dti§btor

Berkeley Wilmington

RECEIVLD
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c& Curtis & Tompkins, Licl

LABORATORY NUMBER: 17820 DATE RECEIVED: 06/29/89
CLTENT: SUBSURFACE CONSULTANTS DATE REQUESTED:07/13/89
JOB NUMBER: 430.003 DATE ANALYZED: 07/13/89
LOCATION: 13TH & JEFFERSON DATE REPORTED: 07/14/89

PAGE 2 OF 2

Total Volatile Hydrocarbons (TVH)} by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOILINE BENZENE XYLENES

(mg/Kg) ({ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

- A Bt S e e i A Gk A L —— - M M R A T W e e v pA] e S A SN S R S GRS G G S A A R R e R el S S M S e e

17743-2 57 @ 25 1/2 14 ND(5) 14 15 75

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY
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%RPD 3
$RECOVERY 97
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Curtis & Tompkins., Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street. Berkeley, CA 94710, Phone (415) 486-0900C

DATE RECEIVED: 07/05/89
DAT]E REPORTED: 07/18/8%
PAGE 1 OF 5

RECEIVED

JUL 27 1989
AR P
7181911, h.q»,@;@;mb
LAB NUMBER: 17769 i

CLIENT: SUBSURFACE CONSULTANTS
REPORT ON: 11 SOIL SAMPLES

JOB #: 430.003
LOCATION: 13TH & JEFFERSCN

RESULTS: SEE ATTACHED
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CE Curtis & Tompkins, L.

LABORATORY NUMBER: 17769 DATE RECEIVED: 07/05/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/12/8%
JOB #: 430.003/13TH & JEFFERSON DATE REPORTED: 07/18/89

PAGE 2 OF 5

ORGANIC LEAD IN SOIL
DHS METHOD
MAY 1988 LUFT MANUAL

LAB ID CLIENT ID ORGANIC LEAD UNITS DETECTION LIMIT
17760-10 61 @ 26 ND mg/Kg 2.0
17760-11 66 @ 26 ND mg/Kg 2.0

ND = NONE DETECTED.

QA/QC SUMMARY
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$RPD 2
$RECOVERY 101
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Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 17769 DATE RECEIVED: 07/05/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/06/89
PROJECT #: 430.003 DATE REPORTED: 07/18/89
LOCATION: 13TH & JEFFERSON PAGE 3 OF 5

ANATLYSIS: ETHYLENE DIBROMIDE
METHOD REFERENCE: EPA 8010

LAB ID  SAMPLE ID RESULT UNITS DETECTION LIMIT
17769-10 61 @ 26 ND ug/Kg 5.0
17769-11 66 @ 26 ND vg/Kg 5.0

ND = NOT DETECTED.

QA/QC:
RPD, % 2
RECOVERY, % 98
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‘:ﬂt:; Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 17769 DATE RECEIVED: 07/05/89
CLIENT: SUBSURFACE CONSULATNTS DATE ANALYZED: 07/17/89
JOB #: 430.003 DATE REPORTED: 07/18/89
LOCATION: 13TH & JEFFERSON PAGE 4 OF 5

Total Volatile Hydrocarbons as Gasoline in Soils & Wastes
EPA 8015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

LAB ID CL.IENT ID TVH AS
GASOLINE
(mg/Kg)
17769-1 59 @ 26 ND(10)
17769-2 59 @ 24 29
17769-3 60 & 25 1/2 ND(10)
17769-4 61 @ 24 1/2 ND(10)
17769-5 62 & 26 ND(10)
17769-6 63 & 26 ) ND(10)
17769-7 65 @ 24 TRACE
17769~8 65 & 26 17
17769-9 66 & 24 1/2 21

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

i A e e AL A A A A A AL S AR S R . S S A N S M S A S G TS S Gme e MK 4eN e e e e S SRS e NS LS S et TR e e P e el S R M L P S A v S W ! e et a a

%RPD 5
Spike, % Recovery 100
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Cb Curtis & Tompkins, (13,

LABORATORY NUMBER: 17769 DATE RECEIVED: 07/05/89
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/14/8%
JOB NUMBER: 430.003 DATE REPORTED: 07/18/89
JOB LOCATION: 137TH & JEFFERSON PAGE 5 OF 5

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUEKNE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

i —— A A A M M S B e et e A Y R M M LS S S e e e S W LAS ELF M RS S R e A dee L S e M S NS R W e e el A A M S S W S G Rl A S e

17769-10 61 € 26 TRACE 13 51 26 110

17769-11 66 € 26 58 ND(50) 580 570 1,200

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY
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2323 Fitth Street, Berkeley, CA 94710, Phone (415) 486-0900

l- Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878

DATE RECEIVED: 07/24/89
DATE REPORTED: 07/28/8%
PAGE 1 OF 3

RECEIVED
JUL 311989

po “5

g eI ¥ ]
R RN MR IAREILAt A

&

LAB NUMBER: 17878

CLIENT: SUBSURFACE CONSULTANTS
REPORT ON: 8 SOIL SAMPLES

JOB #: 430.003
LOCATION: 13TH & JEFFERSON

RESULTS: SEE ATTACHED

Qm/ h/m-;. I/"W CE/;
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LABORATORY NUMBER: 17878

CLIENT:
JOB d:

LOCATION:

SUBSURFACE CONSULTANTS
430.003
13TH & JEFFERSON

DATE RECEIVED: 07/24/89
DATE ANALYZED: 07/25/89
DATE REPORTED: 07/28/89

PAGE 2 OF 3

Total Volatile Hydrocarbons as Gasoline in Soils & Wastes

17878-1
17878-2
17878-4
17878-5
17878-6
17878-7
17878-8

EPA 8015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

CLIENT ID TVH AS
GASOLINE

(mg/Kg)

67 @ 22 1/2’ ND(10)

67 @ 25 1/2° ND(10).
69 @ 24’ 380

69 @ 25 1/2 ND{10)

70 € 26° ND{10)

71 8 22 1/2° ND(10)

71 @ 25 1/2° ND(10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY
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$RPD
Spike,

% Recovery

e e e A . e A s o A R A Ay At M . R SRS S A e o b LS AN S S S S ok b MR S e e o e S S i e




LABORATORY NUMBER: 17878 DATE RECEIVED: 07/24/8%
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/25/89
JOB NUMBER: 430.003 DATE REPORTED: 07/28/89
JOB LOCATION: 13TH & JEFFERSON PAGE 3 OF 3

Cb Curlis & Tornpkins, Lid

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 602/8020
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I INTREODUCTION

This report presents the results of our preliminary
environmental assessment for the block bounded by 13th & 14th
Streets, Martin Luther King, Jr. Way, and Jefferson Street in
Oakland, California. The location of the site is shown on the
Site Plan, Plate 1.

The purpcse of the preliminary assessment was to check for
indications of contamination by performing analytical tests on
soil and groundwater samples obtained from test borings.

Specifically, our services were limited to:

1. Drilling 11 test borings,
2. Obtaining soil samples from within test borings,
3. Obtaining '"grab" groundwater samples from within the

hollow stem of the drilling augers,

4. Performing analytical tests on composited soil and
groundwater samples, and

5. Developing conclusions regarding the significance of
the contaminant levels encountered, if necessary.

Subsurface Consultants, Inc. (SCI) is currently conducting a
study of a gasoline tank leak at the corner of 14th Street and
Martin Luther King Jr. Way. The fuel tank was situated near the
1 Qr—'{ z;&'..n
snaritheast corner of the block described above. This problem is
being investigated under a separate contract and will not be
addressed in detail in this report. A progress report has been
prepared and submitted to the appropriate agencies. The report

is dated July 29, 1988; a copy of the report is presented in the

Appendix.




1I SITE HISTORY

The site has been part of the downtown area of Oakland and
as a result, has been developed for a long pericd of time.
Information regarding the past use of the property is limited.
However, we were able to obtain a significant amount of
information by researching several sources. These sources
included:

1. Oakland History Room, Oakland City Library,

2. Sanborn Fire Insurance Maps,

3. Historic telephone directories,

4. Building permit department, City of Oakland,
5. Available building plans, and

6. The City of Oakland Fire Department.

Details obtained from the Sanborn Fire Insurance Maps were
particularly helpful in establishing the general use of the
property from the late 1800's. For convenience, this data is
summarized on Plates 2 thru 4.

In summary, prior to the 1920's, the block was occupied by
numerous residential dwellings, small retail/service oriented
stores, and the Hotel Metreopole. The Hotel Metropeole burned down
in 1918. In the 1920's and 1930's, the use of the block changed,
being occupied primarily by commercial structures/businesses. A
partial summary of the businesses on the site during the 1920's
and 40's 1is summarized below. This 1list is not complete, but

reflects the information available to date.

"y
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Date of Use/

Construction Address

20th Century Market 1928 no address available
20th Century Garage

{operated until 1943) 1930-33 1301 Jefferson Street
Safeway Stores Warehocuse

(operated until 1940) 1933-34 601 14th Street
Oakland Ice Rink

(operated until 1948) 1934-35 625 14th Street
Eastern Outfitting Company 1922 617 1l4th Street
Cloak & Suit House 1926 617 1l4th Street

In the 1940's, much of the property was purchased by the City of

Gakland. Firehcuse No. 1 ard the associated gdrage/repalr

facility were constructed on_the western half of the site (see

Plate 4). Similarly, the Oakland Police Department (OPD) garage

was constructed in the southeast corner of the property. A 550 IR

______ /de‘PlfJ/@
ey 7

gallon gasoline storage tank existed below the sidewalk on Martin
Luther King Jr. Way (previously Grove Street) in front of the
firehouse. As stated previocusly, the tank leaked in the past.
The results of studies investigating the problem are recorded in

other SCI reports.

The OPD gagggg_gfggffnggé§ previously occupied by the 20th

Century Garage, a vehicle garage/service station. Discussions

with individuals having 1lived in the area confirmed that the
facility dispensed gasoline, prior to the property being
converted to the OPD garage. Information regarding the

iocation/status of the gasoline tanks is wunavailable. The




Oakland Police Department garage was used to service/refuel city
vehicles. Discussions with past city employees confirm the
presence of gasoline storage/dispensing facilities. However,
specific details of tank locations/capacities are unavailable.
Unsubstantiated information suggests that as many as three, 300-
gallon fuel tanks existed beneath the sidewalk along 13th Street,
near its intersection with Jefferson Street. Data regarding tank

removal 1s also unavailable. Excavations made during recent site

demolition activities, revealed pipelines extending from the

e

southeast corner of the property into Jefferson and 13th Streets.

The ipelines were typical of those used to dispense gasoline UA;%
Jine pilpelin r O LD used b LSe

i

The Sanborn Fire Insurance Maps provided informationfﬁ&%&w

from underground tanks.

regarding the location of several other previous gasoline service

stations in the area. For completeness, +their 1locations are

indicated on Plate 4.

IIT FIELD INVESTIGATION

Subsurface conditions were explored by drilling 11 test
borings ranging from 2-1/2 to 24 feet deep. These borings are
numbered 17 thru 27. Borings 5 and 12 were drilled during a
previous study. For completeness, the logs of these borings are
presented herein. Boring locations are shown on Plate 1. The
borings were drilled with a truck-mounted rig equipped with 8-

inch diameter, hollow-stem augers. The drilling and sampling

R o b ke B S S A o = s e e



equipment was thoroughly steam-cleaned prior to introduction into
each borehole to reduce the 1likelihood of cross-contamination
between borings. Test Boring 23 was drilled through the basement
floor slab using hand sampling techniques. The boring extended
about 2.5 feet below the groundsurface.

Qur geologist observed drilling operations, prepared a
detailed log of each boring, and obtained undisturbed soil
samples from each boring. Boring logs are presented on Plates 5
thru 18. So0il samples were retained in 2-inch diameter brass
sample liners. A California Drive Sampler was used to obtain the
samples; sampler dimensions are presented on the Boring Logs.
Teflon sheeting was placed over the ends of the scil samples; the
liners were subsequently capped and sealed with plastic tape.
Soil samples were refrigerated on-site in ice chests and remained
so until delivery to the analytical laboratory.

Groundwater samples were obtained from within the hollow-
stem of the augers 1in Test Borings 18, 19, 20, 21 and 22.
Because of the proximity of Boring 17 to an existing groundwater
monitoring welll!, a groundwater sample was obtained from this
well in lieu of Boring 17. In brief, the well is constructed of
?~inch diameter, Schedule 40 PVC pipe having flush threaded
joints. The lower portion of the well consists of machine
slotted well screen having 0.020-inch slots. The annular space

around the screened section is backfilled with Lonestar #3 sand.

1 Test Boring 8 was drilled and converted to a groundwater
monitoring well as part of the Martin Luther King Jr. Way
gasoline tank leakage study.




A bentonite plug, approximately 1l2-inches thick, was placed above

the sand. The annulus above the plug was backfilled with
bentonite grout. The well was finished flush with the
groundsurface. The well head is secured by a locking cover. A

Teflon sampling device was used to obtain the groundwater
samples. The water samples were refrigerated on-site in ice
chests, and remained under refrigeration until delivery to the
analytical 1laboratory. Monitoring Well 8 was purged prior to
sampling by removing 25 gallons of water using a Teflon bailing

device, The deep water well (see following section) was purged
I T

R

prior to sampling by removing 275 gallons of water using ea
submersgible pump. Water samples were obtained using a Teflon
sampling device.

Upon completion of drilling, all boreholes were backfilled
with a bentonite grout.

Chain-of-custody documents were maintalned for all samples

delivered to the analytical laboratory for testing.

iv SITE CONDITIONS

A, Surface Conditions

The study area encompasses an entire city block, and
measures approximately 200- by 300-feet in plan. The site is
currently surrounded by a chain link fence. The site has
recently been cleared of all above grade structures. Concrete

slab-on~grades exist in most areas. The southwestern corner of

=P

=



the block is occupied by & basement measuring approximately 100-
by 175-feet in plan. It is about 15-feet deep; access to the
basement is provided by a ramp situated near the middle of the
property. Slab-on-grades exist in all areas except in the

northeastern corner where soil is exposed at the groundsurface.

—

This unpaved area represents a basement that has been filled in.

Its approximate location is shown on the site plan. The lot is

essentially level and void of vegetation.

e,

A water well was discovered on the property during the‘7

investigation, about 100 feet west of the intersection of 13th

e g
™~

and Jefferson Streets. The well is about 215 feet deep and
appears to have a 6-inch-diameter steel well casing. Specifia/
details of the well are unknown. The Alameda County Flood

Contrel and Water Conservation District has no record of the
wells existence. The well heacd is set in a concrete structure
about 3 feet below the groundsurface. When discovered, a steel
plate had been welded to the top of the concrete structure. The
wells location is indicated on the Site Plan.

A concrete sump exists on the property adjacent to 13t;\
Street. The sump measures approximately 30 inches sguare in )k
plan; 1its depth is currently unknown. A Dblack oily sludge \
currently exists in lower portions of the sump.

In the existing basement, near Test Boring 23, the concrete
floor slab was observed to be deeply etched (up to about 3/4

inch) by what is suspected to have been acid. The etched surface

suggested that the acid flowed along the slab surface and into a




nearby floor drain inlet. Test Boring 23 was drilled adjacent to
the inlet. We are currently uncertain of where the drain piping
system discharges.

B. Subsurface Conditions

Spil conditions on the property consist of surface fills
which are underlain by naturally deposited sandy soils. The
fills are generally about 1 to 3 feet thick. However, they are

locally thicker where basements, and basement and sump walls have

been backfilled. Six feet of fill was encountered adjacent to
the sump {(Boring 18). Eleven feet of fill was encountered in the
backfilled basement area (Boring 20). We judge that fills up to

15 or 16 feet thick exist in areas adjacent to the existing
hasement walls. The fill consists predominantly of sandy soils;
however, clayey soils were also encountered. Below the fill and
extending to depths of 13 to 20 feet, are dense clayey sands.
Below these materials are dense sands containing low to nominal
gquantities of silt and clay. These comparatively clean sands

extend to the depths explored, about 34 feet. Deeper test

borings drilled during other investigations indicate that stiff
porings dri igations

Groundwater was encountered at a depth of approximately 26- %Zj
i

1/2 feet below the groundsurface.

B




v ENALYTICAL TESTING

Scil and groundwater samples were collected and transmitted
to Curtis & Tompkins, Ltd., a laboratory certified by the
California Department of Health Services ‘to conduct hazardous
waste and water testing. Soil/water composites were prepared by
the laboratory. The approach of compositing samples provides an
economical method of generally assessing whether contaminants
exist. However, the analytical test results from the composited
samples only provide a qualitative evaluation of contamination.

In general, Composite 1 consists of fill and natural socils,
Composite 2 consists of soils adjacent to and below the sump,
Composite 3 consists of £il1l and natural soils near the eastern
end of the property, and Composite 4 consists of natural soils
from below the basement slab. A summary of the samples making up

the composites is presented in Table 1.




Table 1. SOIL AND GROUNDWATER SAMPLE COMPOSITES

SOIL Sample
Depth
Boring (feet)
Composite 1 17 1.0
17 8.0
21 1.0
21 5.0
Composite 2 18 4.0
18 7.0
18 12.90
18 17.0
Composite 3 18 2.0
19 12.0
20 4.0
20 10.0
Composite 4 22 24.0
23 2.0
GROUNDWATER
Composite 1W Well 8, and Borings 18 & 22
Composite 2W Borings 19, 20 & 21

10




The composited scil and groundwater samples were analyzed
for substances presently classified as priority pollutants by the
.S, Environmental Protection Agency (EPA), excluding dioxins and
cyanide. The testing preogram included analysis for wvolatile
organic compounds according to EPA Method 8240 (soil) and Method
$24 (water), base/neutral and acid extractables according to EPA

Method 8270 (scil) and Method 625 (water), and heavy metals (CAM

17). Samples of the fill materials were also checked for the

presence o0f asbestos. Gasoline odors were noted in samples from

Borings 12, 19 and 24 thru 27; they were subsequently analyzed tou
check for the presence of volatile petroleum hydrocarbons in
accordance with EPA Method 8015 (purge & +trap) and benzene, _
toluene, xylene and ethylbenzene (BTXE). Because of the%
suspected presence of acids, the pH of a scil sample from Boring
23 was also checked.

Analytical test results are summarized in Tables 2 thru 6.
S$ince many of the so0il and groundwater samples analyzed were
composited, many of the results presented do not represent
chemical c¢oncentrations at specific locations, but instead,

represent an average chemical concentration within the samples

included in each composite.

11



Table 2.

Chemical/Chemical Analysis

Composite 1

EPA Method 8240 chemicals

EPA Method 82702 chemicals

Composite 2

EPA Method 8240 chemicals

EPA Method 8270 chemicals

Composite 3

EPA Method 8240 chemicals

EP2A Method 8270 chemicals

Naphthalene
Acenaphthylene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Indeno(l, 2, 3-cd)pyrene
2 - Methylnaphthalene

Cther EPA Method 8270 chemicsals

Composite 4

EPA Method 8240 chemicals

EPA MEthod 8270 chemicals

e

(8]

ORGANIC CHEMICAL CONCENTRATIONS IN SOIL

Concentration

ND2

ND

ND

ND
ND

1,100 m
330 f¥
65
830
110
580
730
120
170
98
21
150
43
ND

ND

ND

Method includes the 35 chemicals listed on the test reports
in the Appendix
None detected, chemicals not present at concentrations

ND =
above

detection limits

Method includes the 68 chemicals listed on the test reports

in th
Mg/kg

e Appendix

= Milligrams per kilogram or ppm
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Table 3. METAL CONCENTRATIONS IN SOIL

Regulatory

Composite Composite Composite Composite Criteria
Metal 1 2 3 4 sTLC!  TTLC?
Barium 673 38 57 0.19 1004 10,000°
Chromium® 30 28 20 ND 560 2,500
Cobalt 4.1 5.8 6.5 ND 80 8,000
Copper 14 4.5 35 0.02 25 2,500
Lead 11 3.9 (:EEj) ND 5 1,000
Mercury 0.13 ND 0.27 ND 0.2 20
Molybdenum ND 0.5 ND ND 350 3,500
Nickel 22 19 26 ND 20 2,000
Vanadium 18 11 23 ND 24 2,400
Zinc 27 13 178 0.02 250 5,000
Other
CAM 17 metals ND7 ND ND ND
1 Soluble Threshold Limit Concentration (22CAC66699), mg/kg
2 Total Threshold Limit Concentration (22CAC6699), mg/kg
3 Concentrations in mg/kg or (ppm)
4 Excluding Barite
> Excluding Barite and Barium Sulfate
& Total Chromium compounds
7 ND = None detected, chemicals not present at concentrations

above the detection limits

13




Table 4. CHEMICAL CONCENTRATIONS IN GROUNDWATER

Chemical /Metal/Chemical Analysis Concentration

Composite 1iW: Well 8, Borings 18 and 22

EPA Method 624 chemicals ? ND2
EPA Method 625 chemicals? ND
Barium 0.104 /7p747
Other CAM 17 metals® ND

Composite 2W: Borings 19, 20 and 21

EPA Method 624 chemicals ND
EPA Method 625 chemicals ND
Barium 0.09
Molybdenum 06.02
Other CAM 17 metals ND
Well Water
EPA Method 624 chemicals ND
EPA Method 625 chemicals ND
Barium 0.19
Copper 0.02
Zinc 0.02
Other CAM 17 metals ND

Methced includes the 353 chemicals listed on the test reports in
the Appendix

ND = none detected, chemicals not present at concentrations
above detection limits

Method includes the 68 chemicals listed on the test reports in
the Appendix

mg/L = milligrams per liter = ppm

Method includes the 17 metals 1l1listed in the California
Assessment Manual

14



Table 5.
TVH!
Sample? mg /kg?
12 @ 23.0 ND
19 @ 27.0 20.
24 @ 18.0 ND
24 @ 23.0 88.
24 @ 27.5 2310
25 @ 23.0 i9,
26 @ 23.0 ND
27 @ 18.0 ND
27 @ 23.5 J§é§
27 @ 28.0 ND

TVH = total volatile hydrocarbons,

mg/kKg =

Benzene
me/kg

ND

ND

ND

ND

ND

ND

ND

ND

ND

milligrams per kilogram or

Toluene

_mg/kg

ND

ND
ND

43.5

0.16

ND

ND
3.59

KD

Boring number and sample depth (feet)

as gasoline

PETROLEUM HYDROCARBON CONCENTRATIONS IN SOIL

Total Ethyl
Xylenes Benzene
mg/kg mg/kg
ND ND
ND ND
3.51 1.56

167 54.7
0.86 0.21
0.17 ND
0.11 ND

34.4 11.6
0.23 0.13

part per million (ppm)

ND = Not detected at concentrations above detection limit;: see
test reports for detection limits

15




Table 6. ASBESTOS BRND pH TEST RESULTS

Sample Identification pH
23 @ 2.0 feet | 5.1
18 @ 22.0 feet 7.5
19 @ 18.0 feet 7.4
21 @ 17.5 feet 7.5
22 @ 17.0 feet 6.8

Asbestos!
17 € 1.0 foot ND
19 @ 2.0 feet ND2
20 @ 4.0 feet ND
21 @ 1.0 foot ND

Polarized light microscopy, includes chrysotile, amosite, and
crocideolite

ND = Not detected at concentrations above detection limits

16




vVl DISCUSSION AND CONCLUSIONS

In general, the studies to date have revealed several areas
where elevated concentrations of priority pollutant chemicals exist

in the soil. Numerous organic chemicals, known as polynuclear

arcmatic hydrocarbons (PNA's) exist in the composite made up of

soils from Borings 19 and 20. Priority pollutant organic chemicals

———

were not encountered in the composites from the other test borings.
Low concentrations of numerous heavy metals were detected in the
501l composites. Elevated concentrations of gasoline, and toluene,
»ylene and ethlybenzene, were detected in soil samples from borings
situated near the corner of Jefferson and 13th Streets. Based upon
analytical tests performed by.?f&ffﬁ; the sump near Test Boring 18
containsg &an oiiy gsludge, contaminated with several heavy metals,
polychlorinated biphenyls (PCB's}, petroleum hydrocarbons,
methylene chloride and xylenes. Cur conclusions and findings are

discussed in more detail below.

. Soil
1. Organic Chemicals
The analytical tests reveal the presence of numercus
PNA's in the soils from Test FEorings 19 and 20. The compounds

encountered are summarized in Table 2. PNA's or other priority
pollutant organic chemicals were not encountered in soil samples
from the other test borings.

Many of the chemicals detected are coal tax derivatives and/or

are produced by the incomplete combustion of organic materials.

17




The source of the fill on the property is currently uncertain, as
well as the industry associated with the chemicals detected.
However, although unconfirmed <o date, we suspect that the PNAs
exist within the fills encountered in Borings 19 and/or 20. We
judge that the past use of the property suggests that the source of

the chemicals was not on-site. Contaminated fill was 1likely

o A A BT Nl i SN

brought onto the site to raise grades.

———— e e T — iy S—

The PNAs detected are regulated by the US EPA as priority
pollutants. They are known or suspected carcinogens, and are
considered hazardous under state and federal regulations. The
appropriate remedial response will depend significantly on several
factors, including (1) the health risks associated with human
exposure to the chemicals, and (2) the potential risk of
groundwater gquality degradation due to migration of the compounds.
The concentrations detected are sufficiently high that we conclude
that remediation will likely be appropriate. It ig alsc important
to note that the concentrations of the chemicals in the soil could
be substantially higher than those reported because of the
limitations associated with compositing soil samples. The
composite sample analyzed was made up of 4 individual samples.
Under the most severe conditions, the concentrations in any
individual sample could be up to four times as high as those
reported in Table 2.

The l1lateral and wvertical extent of the PNA contamination is
currently uncertain. Additional field and analytical study is

required to characterize the problem.

18
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2. Heavy Metals

Detectable concentrations of several heavy metals
(barium, chromium, c¢obalt, copper, lead, mercury, molybdenum,
nickel, wvanadium, and zinc) were encountered in the so0il
composites. The concentrations are summarized in Table 3.

The significance of the metal concentrations in the soil
composites can be put into perspective by comparing the detected
concentrations to the total thresheold limit concentrations (TTLC)
and to the soluble threshold 1limit concentrations (STLC) of the
metals, as defined in Title 22 of Califcornia Administrative Code.
If the total concentration of metal in a so0il sample exceeds the
metals corresponding TTLC wvalue, the s0il meets the criteria for
clasgification as a hazardous waste. Likewise, if the soluble
concentration of a metal in & s0il sample exceeds the metals
corresponding STLC wvalue, the s0il will also be classified as a
hazardous waste. The so0luble concentration is determined by
analyzing extract from & waste extraction test (22 CACH6700) during
which a 10:1 dilution of the extract is performed. These analyses
were not performed during the study. However, as a rule of thumb,
the maximum possible soluble concentration for any soil sample can
be approximated by dividing the total metal concentration by a
factor of 10, since a 10:1 dilution is required during the waste
extraction test.

The TTLC and STLC wvalues for the metals encountered in the
composited soil samples are presented in Table 3. The metal

concentrations in the table are total concentrations, not soluble

19



concentrations.

In all cases, the metal concentrations detected are well below
TTLC hazardous waste regulatory criteria. However, it is possible
that the metal concentrations in the individual samples making up
the composites could be higher than those detected due to the
limitaticons associated with analyzing composited samples. Because
the composites were made up of four individual samples, metal
concentrations could, under the most critical conditions, be as
high as four times the wvalues presented in Table 3. If this
condition is assumed to exist, the concentrations will still be
gignificantly below TTLC walues. However, if we apply the 10:1
dilution and composite factors discussed previcusly to the reported
total metal concentrations, we find that the STLC values could be
exceeded for 1lead. The fact that lead was not detected in the
groundwater samples may indicate that the metal is not readily
mobilized and hence, may in part be chemically bound in the soil.

Many of the metals that were encountered in the soil samples
are in general, not naturally occurring elements in the so0il in the
area. However, concentrations of these metals, similar to those
encountered are commonly found in surface soils throughout the San
Francisco Bay area. For this reason, they are often considered to
represent "background" concentrations.

The concentrations of metals in the soil samples are not
considered indicative of a so0il contamination problem reguiring
remediation. However, because it is possible that soluble or

extractable concentrations of lead could exceed E&ETLC wvalues,

20




additional field and laboratory data should be developed to further
define the lead contamination conditions. Future studies should
include analyses to document extractable concentrations of lead in

the soil.

3. Petroleum Hydrocarbons

Gasoline odors were detected in scil samples obtained
from Borings 12, 19 and 24 through 27. Analytical tests performed
on selected samples confirm the presence of petroleum hydrocarbons
(as gasoline) and the volatile constituents of gasoline.
Analytical test data are summarized in Table 5.

Gasoline concentrations in the soil range up to about‘Z,SlQ

—

lmg/kg. Egsoline was detected &t depths which indicate that both

s0il and groundwater have been impacted. The concentrations are

gsufficiently high, particularly in Test Boring 24, that we conclude
that some remediation will likely be necessary. The scope of the
remedial effort cannot be accurately defined at this time because
of the lack of data regarding fthe lateral and vertical extent of
the problem. Additional study is required to further refine our
understanding of the problem, &as well as identify the source of
contamination.

It may be premature t¢ speculate on the source of the gasoline
contamination. However, because significant contamination was nof
detected at shallow depths, we suspect that the source of
contamination may not be on-site. As discussed previously, it is
believed that a gasoline service station previously existed across

Jefferson Street (Plate 4). Given its location to the property, we

21
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suspect that this station could be the primary source of the
observed problem.

During the study, very mild gasoline odors were noted at
shallow depths, i.e. between depths of about 7 and 15 feet, in
Borings 26 and 27. This condition would suggest that the source of
the odors was nearby, and could have been the fuel tanks used by
the Oakland Police Department garage or possibly, the previous
gservice station operator. During our investigation, we did not
encounter conditions suggesting the presence of underground storage
tanks. In addition, the analyses performed to date have not
produced data suggesting that a significant source of gasoline
contamination exists near the corner of 13th and Jefferson Streets.

B. Groundwater

Detectable concentrations of two heavy metals, barium and
molybdenum, were encountered in the groundwater composites.
Analytical results are summarized in Table 4. The concentrations
of barium in the composites was about 0.1 mg/L. Molybdenum was
also encountered in Composite 2W (Borings 19, 20 and 21) at a
concentration of 0.02 mg/L, which is at the detection limit of the
analysis performed. Neither acid/base/neutral organic chemicals
(EPA 625) nor volatile organic chemicals (EPA 624) were present in
the groundwater composites at concentrations above detection
limits.

The heavy metal concentrations in groundwater are low, even
considering the limitations associated with compositing the water

samples. They are not considered to indicate a soil or groundwater



contamination problem requiring mitigation nor further study.

C. Well Water

The groundwater sample obtained from the deep water well on
the property was analyzed as a discrete sample, i.e., it was not
composited with other water samples. Analytical test results are
summarized in Table 4. Acid and base/neutral compounds or volatile
organic chemicals were not present in the sample at concentrations
above detection 1imits. However, three heavy metals were detected
(barium, copper, zinc) at concentrations of 0.19, 0.02, and 0.02
mg/L, respectively. The concentrations of these heavy metals are
low and are not considered indicative of a groundwater
contamination problem reguiring mitigation or further study.
Although unconfirmed, we suspect that the slightly elevated copper
and zinc concentrations may be associated with decomposition of the
metal well casing. ///

D. Acetic Soils

Analyses indicate that the soils adjacent to the drain inlet
in the existing basement have a pH of 5.1. This pH is relatively
iow, as compared to the pH of other, similar on-site soils (Table
6). This suggests that acid may have seeped into soils in the
area. Other analyses did not reveal the presence of priority
pollutant organic chemicals nor elevated concentrations of heavy
metals in the soils near the inlet.

At the present time, we do not view this condition as
indicative of a serious problem. However, we recommend that a test

voring be drilled in the area to evaluate the extent of acetic
Ged e
23



soils. If it is apparent that groundwater has been adversely
impacted it may be appropriate to install a groundwater monitoring
well.

E. Sump

As discussed previously, the sump adjacent to Boring 18
contains a relatively small quantity of oily sludge containing
PCBs, heavy metals, and other organic chemicals. Based upon the
Boring 18 analytical results (Composite 2) it appears that the sump
has not released contaminants into the soil. The wastes appear to
be contained within the sump.

The sump and its contents should be remcved, manifested and
disposed of as Class 1 hazardous wastes. We believe that it will
pe most practical and cost effective to remove the sump and its
contents during remediation of the PNA problem.

F. Recommendations

Our preliminary assessment of the property has indicated
several conditions which, in our opinion, warrant further study and
in some cases remediation. These conditions include:

1. PNA Contamination - Additional test borings should be
drilled to obtain samples of soils in the eastern end of
the property. Analytical tests should be conducted on
individual samples to define the lateral and vertical
extent of PNA contamination, and assist in preparing
plans for the most appropriate remediation scheme.

2. Lead - Soil samples from borings situated in the eastern
end of the property should be analyzed to evaluate
extractable lead concentrations and check that they do
not exceed STLC hazardousg waste criteria.

3. Gasoline Contamination - Jefferson and 13th Streets-
Additional studies should be conducted to identify the
source of the problem and evaluate the lateral and
vertical extent of so0il contamination. Groundwater

z24



monitoring wells should be installed to evaluate the
impact on groundwater in the aresa.

Acetic Soils - A test boring should be installed adjacent

to the floor drain inlet near Test Boring 23. Soil
samples should be analyzed to evaluate the extent of
acetic soil conditions. A groundwater monitoring well

may be necessary if it is apparent that groundwater has
been impacted.

<5
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Plate 1 Site Plan

Plate 2 Site Use Map - 19C1
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Plate 18 Unified Soil Classification System
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LOG OF TEST BORING 5

eauipMenT 8" 'nllow Stem

Egae E. E- gj g owE oRen(/23/30
LABORATORY TESTS 2§ §§§’, E‘;]‘L'L’_ S aaQ ELEVATION ~~
: 4" CONCRETE
¥ 3" BASE ROCK
BLACK SILTY SAND (SM)
o Je mediur dense, moist, with
i+ numerous pieces of brick red,
s—4 [ B 10 | glass (£i11)
il MOTTLED GRAY BROWN SILTY SAND (SM)
‘ medium dense, moist
< BROWN STLTY CLAYEY SAND {SC)
k dense, moist
\ 25
:}\"E 34 | GRAY BROWN SILTY SAND (SM-SP)
2091 | dense, moist
254 | |,
- - 26
UPON COMPLETION OF DRILLING,
BORING BACKFILLED WITH A
30~ BENTONITE GROUT
35~
40—
14TH & MLK, JR. WAY, OAKLAND, CA PLATE
Subsurface Consultants [ v B
437,004 7/14/88
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LOG OF TEST BORING 12

EGUIPMENT B HO | OW STEM AUGER

f’f:uz; R %‘. o o ¢ . DATE DRILLED 6-23-88
vER L2 g 2 Deo
LABORATORY TESTS 28 Tgd OG: 5 BEC ELEVATION ——
o | 4" CONCRETE
'L 4" BASE ROCK
= DARK BROWN SILTY SAND (SH)
T>\ medium dense, moist, with
ke \\ﬁi numercus bricks and other
NI debris (fil1)
% BROWN CLAYEY SAND (SC)
O\ mediur dense, moist
10 1. o
N BROWH SAND (SP)
15— ¢ o dense, moist, fine grained
20 . color change to gray brown
below 20 feet
12.4 104 - ‘B
25—
GROUNDWATER NOT ENCOUNTERED
DURING DRILLING
30— UPON COMPLETION OF DRILLING,
BORING BACKFILLED WITH A
BENTONITE GROUT
35— i
40--4 ﬂ‘

PLATFE

14TH & MLK, JR. WAY, OAKLAND, CA

430.004 7/14/88
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LOG OF TEST BORING 17

eoulPMENT 5" Hollow Stem

MOISTURE
CONTENT
%
DRY
DENSETY
(PCF}

LABORATORY TESTS

* 14th Street Parking Lot Topo-
graphic Plan, KCA Engineers, Inc.,
June 19¢8

SAMPLER TYPE:
CALTIFORNIA DRIVE
0.0.: 2.5 inches
1.0.: 2.0 inches

HAMMER WEIGHT: 149 pounds
FAMMER DROP: 30 inches

BLOWCOUNTS ARE NONREPRESENTATIVE
DUE TO EOUIPMENT MALFUNCTION
(BORINGS 17 & 18 ONLY)

30—

o DEPTH

_§

16—

13—

20

25—

35—

J
)

DATE DRILLED 7 /21 /0

erevarion 96.1 feet*®

4" CONCRETEL

stiff, moist
BROWN SILTY SAND (
dense, moist
ROWN CLAYEY SAND
dense, moist

BRGWN SAND (S11/SP)
dense, moist

.

|
—
(&
o

40

BENTONITE GROUT

SM/SP)
(sc)

DARK BROWN SILTY CLAY (CL)

UPON COMPLETION OF DRILLING,
BORING BACKFILLED WITH A

Subsurface Consultants

T4TH % MLK, JR. WAY, NAKLAND, CA

JOB NUMBER DATE

430,004 8/4/88

A%‘J{D

PLATE

V)




LOG OF TEST BORING 18

§§ r z W g,
bie .25 AL § 3.5
LLABORATORY TESTS gg Euwg DD:- 7 o8l
13
13
5-
66
10—
125
15 =
80
204
B34
254 71 1"
X Fﬂ 81
Y.
30—+
35—
ELOWCOUNTS ARE NOMREPRESENTATIVE
DUE TO EQUIPMENT MALFUNCTION
(BORINGS 17 & 18 ONLY )
yo-

EQUIPMENT g% HaTTow Stem

DATE DRILLED 7/‘21]/88
97.7 feet

ELEVATION

3" CONCRETE

DARK BROWM SILTY SAND (SM)
medium dense, moist {fill)
BROWN SAND (SM)

medium dense, moist (fill)

BROWN CLAYEY SAND {SC)
dense, moist

BROWN SAND (SM/SP)
very dense, moist, fine aqrained

GROUNDWATER LEVEL DURING DRILLING

UPON COMPLETION OF DRILLING,
BORING BACKFILLED WITH A
BENTONITE GROUT

Subsurface Consultants

14TH 2 LK, JP. HAY, OAKLAND, CA

PLATE

JOB NUMBER

430,004

DATE

8/4/88

APPE‘OVED

V)
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LOG OF TEST BORING 19

eoutpmeNT 8" Hollow Stem

W
b > w
=5 b E: 2§ . DATE DRILLED 7/21/88
R > W% 2 0Ogo
50 g a~ T Jud 07.8 feet
LABORATORY TESTS £8 Zae 0 » Bow ELEVATION /. ee
—

. DARK BROWN/BLACK SILTY SAND (SM)

. H o7 medium dense, moist, with
numerous pieces of brick and

concrete rubble, and asnhalt

(fil1)

40 | BROWN CLAYEY SAND {SC)

very dense, moist

55

and brown below 10 feet

41

15—

§
N
10— ;Eé _ color change to mottled aray
?§$
N
S
%ﬁ

BROWM SILTY SAND (SM/SP)
dense, moist

F’ 77
20— |
. . RRAY SAND (SP)
. dense, moist, fine arained
L] l= 68
- "
. slight gasoline oder B 26 feet
GROUNMDWATER LEVEL DURINA DRILLINA
30—
15—
UPON COMPLETION OF DRILLING,
BORING BACKFILLED WITH A
BENTONITE GROUT
40~

14TH & MUK, JP. WAY, OAKLAND, CA PLATE

Subsurface Consultants o - wses| Q)




LOG OF

S

DENSITY

JMOISTURE
CONTENT
{PCF})

DRY

LABORATORY TESTS

TEST BORING 20

s DEPTH
1 {(FT}
SAMPLE

15 \

57
20| |1 R
254 | |- Eﬁ

30—

13-

40

57

49

66

ecutement 3" Hollow Stem
DATE DRILLED //22/88

ELEVATION 87.6 feet
DARK BROWN SANDY GRAVELLY
CLAY (CL)

stiff. moist, with numerocus
fragments, brick, rubble and
asphalt (fill)

CONCRETE RUBBLE ? B 5 FEET
DARK BROWN TO BLACK SILTY
SAND {SM)
dense, moist, with numerous
debris fragments {(fill)

BROWN CLAYEY SAND (SC)
dense, moist

BROKN SILTY SAND (SM/SP)

very dense, moist, fine grained

cclor chanae tc gray brown
below 22 feet

AROUNDWATER LEVEL DURING DRILLING

gPON COMPLETION OF DRILLIRG,
BORING BACKFILLED WITH A
BENTONITE GROUT

Subsurface Consultants

14TH & MLK, JR. WAY, OAKLAND, CA

PLATE

JOE NUMBER

420,004

8/4/88

DATE APP%VED 10




LOG OF TEST BORING 21

DRY
DENSITY
(PCF)

LABORATORY TESTS

MOISTURE
CONTENT
%

o DEPTH
I (FT)

30 -

10—

13

20—

25—

35—

40~

53

60

68

EQUIPMENT G Hollow Sten

DATE CRILLED 7 /27 /838
97.1 feet

ELEVATION

3" CONCRETE
DARK BROWN SILTY SAND (SM)

medium dense, moist, with
numerous nieces of rubble debris
(fi11;
BROWN STLTY CLAYEY SAND (SC)
dense, moist
BROWN SILTY SAKD {SM/SP}
dense, moist., fine grained

MOTTLED BROWN SILTY CLAYEY SAND

(sC)
very dense, moist

ARAY AND BROWN SAND (SP)
very dense, moist, fine Arained

RROUNDWATER LEVEL DURINA DRILLING

UPON COMPLETION OF DRILLING,
BORING BACKFILLED WITH A
BENTONITE GROUT

Subsurface Consultants

14TH & MLK, JR. WAY, CAKLAND, CA

PLATE

JOB NUMBER

420,004

DATE

$/4/88

11

APPROVED
h'®)

\J




LOG OF TEST BORING 22

gouiement 89 Holiow Stem

EE o T Wwow
BE, Bz Ef g § .  DATE DRILLED 7/27/8
LABORATORY TESTS géa\ §§§ g[]& E §E§ eLevation  38.1 feet
— -1 IV
&' CONCRETE
BASEMENT
5-
10~
15 5o BASEMENT FLOOR, SLAB 6" THICK
BN BROWN SILTY CLAYEY SAND {SM/SP)
NI very dense, moist
§;> BROWN SAND (SP)
L. very dense, moist, finz qrained
2| M 57 |
I
-
25~
il GROUMDWATER [LEVEL DURINS DRILLINA
Hé 56
30—
35— UPON COMPLETION OF DRILLING,
BORING BACKFILLED WITH A
* BENTONITE GROUT
40—
- 14TH & MLK, JR. WAY, DAKLAND, CA |
Subsurface Consultants [ s ool 12
430.004 3/4/88

V)



LOG OF TEST BORING 23

eamenment Hand Auger

EEBQ %E o gﬁ g N DATE DRILLED § /7 /58
35 58 ye % SE3 - .
LABORATORY TESTS g8 gys ) G m&l ecevarion 82.9 feet
o 6" CONCRETE
’ 110 3" GRAVEL
BROWN SILTY SAND (SM/SP)
very dense, moist
e NO GROUNDWATER ENCOUNTERED
DURING DRILLING
10—+
15~
20—+
25~
301
SAMELER Q.0.: 2.5 INCHES
SAMPLER 1.D.: 2.0 INCHES 15—
HAITIER WEIGHT: 32 nounds
HAMMER DROP: 13 inches
(BORING 23 OMLY)
40—
Q }) f (: 1 14TH & MLK, JR. WAY, OAKLAND, CA PLATE
S I‘ a JOE NUMBER DATE APPROVED 13
S>UuDSU ceE onsultants a0 004 /88 }6

v




LOG OF TEST BORING 24

MOISTURE
CONTENT
Yo
DRY
DENSITY
{PCF)
(FT)

LABORATORY TESTS

< DEPTH

SAMPLE
BLOWS

20 | |

25—

30—

35

60 DISTURBED SAMPLE

40

_.‘
T
- - -
s

i\ *H
W
5 Tod

-
-

it

IR 34

il }I 33

EQUIPMENT an tie o Stem

DATE CRILLED 8/'3/88
eLevaTion 97.8 feet

ASPHALT CONCRETE - 3"THICK

BLACK SILTY SAND (SM/SP)
loose, moist, with brick and
rock fragments {fill)

BROWN SILTY SAND (SM/SP)
Toose, moist (fi11)

BROWN CLAYEY SAND {SC) _
loose to medium dense, moist

MOTTLED BROWN SILTY SAMD (SM)
medium dense, moist

GRAY/CREEN SILTY SAND{SP/SH)
dense, moist

BORINGA BACKFILLED WITH
BENTONITE GROUT BEFORE A
STABILIZED GROUNDWATER LEVEL
WAS RECORDED

14TH & MLK, JR. WAY, OAXLAND, CA {P-*TF

Subsurface Consultants

JOB NUMBER

430.004

DATE APPR?VED 14

8/5/88
\J




LOG OF TEST BORING 25

g > w
2 E . z
g2 .25 g H
LABORATORY TESTS £h 53¢ DG" o
;E?
5 izi
%
o | |* &
» .
”’
19— [« -
'
201,
254 1
30—
35—
40~

BLOWS
FOOT

32

40

35

EQUPMENT 9" HnYlgw Stem
DATE DRILLED §/3/88
eLevaTion 97.2 feet

ASPHALT COMCRETE/CONCRETE SLAB
5" THICK
BROWN SILTY SAND (SP)

loose, moist (fill)
BROWN CLAYEY SAND (SC)

medium dense, moist

BROWN SILTY SAND (SM)
dense, moist

FRAY SAND (SP)
dense, moist

BORING BACKFILLED WITH
BENTONITE GROUT BEFORE A
STABILIZED GROUNDWATER LEVEL
WAS RECORDED

Subsurface Consultants

14TH & MLK, JR. WAY,

PLATE

QAKLAND, CA

JOB NUMBER

£30.004

DATE

8/5/88

15

APPR?VED

\J




LOG OF TEST BORING 26

EQUIPMENT 9" Hullow Stem
DATE DRILLED §/3/85
etevation  97.6 feet

MOISTURE
CONTENT
Y%

DRY
DENSITY
(PCF)
o DEPTH
(FT)
SAMPLE
BLOWS

LABORATORY TESTS

CONCRETE SLAB - 3"THICK

DARK BROWN STILTY SAND{SM/SP)
toose, moist, with brick and
rock fragments (fill)

BROWN SILTY SAND (SM/SP)
loose, moist (fill)

BROWN CLAYEY SAND (SC)

medium dense, moist

.
[XCH

MOTTLED SRAY BROWM CLAYEY
SAND (5C)
dense, moist

GRAY SAND (SP)
dense, moist

20

25-4 |

BORING BACKFILLED WITH
BENTONITE RROUT BEFORE A

57 | STABILIZED GROUNDWATER LEVEL
WAS RECORDED

38

35~

40

PLATE

14TE & MLK, JR. WAY, OCAKLAND, CA

Subsurface Consultants [ e T 16

430.004 8/5/88
\J




LOG OF TEST BORING 27

ecuement 8" Hollow Stem

5% [ £ S ¢ DATE DRILLED 8/3/88
oy L8 W 2 0ub o .
LABORATORY TESTS g8 Ewa C‘ﬂ' & atf eevarion  27.3 feet
. CONCRETE SLAB - 7" THICK
X DARY BROWN SILTY SAND (SM)
Toose, moist, with brick and
. rock fraaments {fill)
] BROWN SILTY SAND {Sh)
5 — : toose, moist {fill)
RROWN CLAYEY SAND (SC)
. medium dense, moist
X
10—
GRAY SAND (SP)
. medium dense, moist
) w 24
15— :
E:. - 36
e
-
25— |-
BORINA BACKFILLED WITH
BENTONITE RROUT BEFORE A
62 | STABILIZED GROUNDWATER LEVEL
WAS RECORDED
30—
35~
40~
14TH & MLK, JR. WAY, OAKLAND, cA  |P%TE
Subsurface Consultants [ ool 17
430.004 3/5/88

Y




GENERAL SOit. CATEGORIES TYPICAL SOIL TYPES

SYMBOLS
v
: Gw | W Well Graded Gravel, Gravel-Sand Mixtures
- Clean Grave! with Y
: little or no fines O
@ GRAVEL Gp [-#| Poorly Graged Gravel. Gravel-Sard Mixtures
W B More than ha't X BN
e o coarse fraction | :
O g IS Iargelr than_ } GM Silty Gravel, Pocrly Graded Gravel-Sand-Silt Mixtures
(2 No. 4 sieve size | Gravel with more
[ IS ! than 12% fines N .
) E ac \& Clayey Gravel foorly Graded Grave -Sand-Clay
4 £ \‘\ Mixivres
< & _ Nk . -
o 2 U
(&) 'E sw |+ | Wel Graded Sand, Gravelly Sand
W = Clean sand with littie L o o o
0 E or no tines .
o g SAND ‘ sp |t Poorly Gradec Sand. Gravelly Sano
< £ More than hat L.
8 o coarse fraction - . : e
| o] .
= is smaller than e -~ , o Sl M R
No. 4 sieve size SM . Silty Sand. Poorly Graded Sand-Siit Mixtures
Sand with more 1 )
than 12% fines SN
SC N, Clayey Sanc. Pcorly Graded Sanc-Clay Mixtures
\.
T
® ML ‘\ inorganic Silt and Very Fine Sang. Rock Flour, Silty or
z 1 Clayey Fine Sand. or Clayey Siit with Slight Plasticity
t_fJ) § SILT AND CLAY cL b Inorganic Clay é»f Low 1o MediumﬂP asticity.
= ravelly Clay Sandy Ciay. Sity Clay. ;
o § Liquid Limil Less than 50% \ Gravelly Ciay Sandy Ciay. Sity Clay. Lean Clay
w i .
o E- oL n ' Crganic Clay and Qrganic Silty Clay of
TY I ||: | Low Plasticity
Z <
-
< g MH Inorganic St Mrcaceous or Diatomaceous
% o Fine Sandy cr Sitty Soits, Elastic Sit
- \
w2 SILT AND CLAY N
2 c . .ILA . C CH Irarganic Ciav of High Plasticity. Fat Clay
™ B Liguid Limit Greater than 50% \
; NN
2 e
£ OH haW]  Organic Clay of Medwr 1o High Plasticity. Organic Sit
~
~ AN
|
e
HIGHLY ORGANIC SOILS PT 2220  Peat and Other Higniy Organic Soils
N

UNIFIED SOIL CLASSIFICATION SYSTEM

PLATE

i - J4TH & MLK, JR. WAY, OAKLAND, CA
Subsurface Consultants [w v wo] 18

430.004 8/4/88
V)




g Curtis & Tompkins, Lid., Analyvtical Laborattories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0200

I.ABORATORY NUMBER: 15223-15A DATE RECEIVED: 07/26/88

CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/05/88

JOB NUMBER: 430.004, DATE REPORTED: 08/11/88
BRAMALEA ENVIR. ASSESS. PAGE 1 OF 21

Total Volatile Hydrocarbons (TVH) by EPA 8015
Extraction by EPA 5030 Purge and Trap

LAB TD CLIENT 1D TVH AS
GASOLINE
(mg/kg)
1522315 19 @ 27.0 20.9

QA/QC SUMMARY
$RPD 16
$RECOVERY 119

Z
LABCRATORY DMQEC'.;{SR

£

Berkeley Wilmington Los Angeles



€ b Curlis & Tompking L1

LABORATORY NUMBER: 15223-1,2,3 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/27/88
JOB #: 430.004, BRAMALEA ENVIR. ASSESS. DATE REPORTED: 08/09/88

COMPOSITE ID: WELL §, BORING 18, BORING 22 PAGE 2 OF 21t

EPA METHOD 624: VOLATILE ORGANICS IN WATER

Result Detection

COMPOUND ug/L Limit

ug/
benzene ND 5
carbon tetrachloride ND 5
chlorobenzene ND 5
1,2-dichloroethane ND 5
1,1,1-trichloroethane ND 5
1,1~dichlorcethane ND 5
i,1,2~trichloroethane ND 5
1,1,2,2-tetrachlcroethane ND 5
chloroethane ND 5
2-chloroethylvinyl ether ND i0
chloroform ND 5
i,1-dichloroethene ND 5
1,2 dichloroethene (total) ND 5
1,2-dichloropropane ND 5
1,3-dichloropropene ND 5
ethylbenzene ND 5
methylene chloride ND 10
chloromethane ND 5
bromomethane ND 5
bromoform ND 5
bromodichloromethane ND 5
fluorotrichloromethane KD 5
chlorodibromomethane KD 5
tetrachloroethene KD 5
toluene ND 5
trichloroethene ND 5
vinyl chloride ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10
2-butanone ND 10
carbon disulfide ND 5
2-hexanone ND 5
4-methyl-2-pentanone KD 5
gstyrene ND 5
vinyl acetate ND 5
total xylenes ND 5

QA/QC SUMMARY: SURROGATE RECOVERIES

1,2 Dichlorcethane-dé 86
Toluene-dg 102
Bromofluorcbhenzene 110



=
E Cudis § Tomphing, Lic

LABORATORY NUMBER: 15223-4,5,6 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07/27/88
JOB #: 430.004, BRAMALEA ENVIR. ASSES3S. DATE REPORTED: 08/09/88
COMPOSITE ID: BORING 20, 21, 16 PAGE 3 OF 21

EPA METHOD 624: VOLATILE ORGANICS IN WATER

Result Detection
COMPOUND ue/L Limit
ug/L
benzene ND 5
carbon tetrachloride ND 5
chlorobenzene ND 5
1,2-dichloroethane ND 5
1,1,.~trichloroethane MD 5
1,1-dichloroethane ND 5
1,1,2-trichloroethane ND 5
1,1,2,2-tetrachloroethane ND 5
chloroethane ND 5
2-chloroethylvinyl ether D 10
chloroform ND 5
1,i-dichloroethene ND 5
1,2 dichloroethene (total) ND 5
1,2-dichloropropane HD 5
1,3-dichloropropene ND 5
ethylbenzene ND 5
methylene chloride ND 10
chloromethane ND 5
bromomethane RD 5
bromoform ND 5
bromodichloromethane ND 5
fluorotrichloromethane MDD 5
chlorodibromomethane ND 5
tetrachloroethene HD 5
toluene ND 5
trichloroethene ND 5
vinyi chloride ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10
2-butanone ND 10
carbon disulfide HD 5
2-hexanone ND 5
d-methyli-2-pentanone RD 5
styrene ND 5
vinvl] acetate HD 5
total xzylenes ND 5

QA/QU SUMMARY: SURROGATE RECOVERIES

1,2 Dichloroethane-d4 87
Toluene~-ds 102
Bromofluorobenzene 109



g
Y Curis & Tompians, L]

LABORATORY NUMBER: 15223-7,8,9,10 DATE RECEIVED: 07/26/88

CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED:07/27/88

JOB #: 430.004, BRAMALEA ENVIRON. ASSESS. DATE ANALYZED: 07/27/88

COMPOSITE ID: 17 @ 1.0, 17 @ 8.0. DATE REPORTED: 08/09/88
21 @ 1.0, 21 @ 5.0 PAGE 4 OF 21

EPA METROD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection
COMPQUND ug/kg Limit
ug/kg
benzene ND 500
carbon tetrachleoride ND 500
chlorobenzene ND 500
1,2-dichloroethane ND 500
1,t,1-trichlorcethane ND 500
1,1-dichloroethane ND 500
1,1,2-trichloroethane ND 5060
1,1,2,2-tetrachloroethane ND 500
chloroethane ND 500
Z-chloroethylvinyl ether ND 1000
chlcroform WD 500
l,1-dichlorcethene ND 500
1,2 dichloroethene {total) ND 500
1,2-dichloropropane ND 500
1,3-dichloropropene ND 500
ethylbenzene ND 500
methylene chloride WD 1000
chloromethane ND 500
bromomethane ND 500
bromoform ND 500
bromodichloromethane ND 500
fluorectrichloromethane ND 500
chlorodibromomethane ND 500
tetrachloroethene ND 500
toluene ND 500
trichloroethene ND 500
vinyl chloride ND 500

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 1000
2-butancne ND 1000
carbon disulfide ND 500
2-hexanone ND 500
4 -methyl-2-pentanone ND 500
styrene ND 500
vinyl acetate ND 500
total xylenes ND 500

QA/QC SUMMARY: SURROGATE RECOVERIES

1,2 Dichlorcethane-d4 83
Toluene-d8 101
Bromofluorobenzene 105



LABORATORY NUMBER: 15223-11,12,13,14
CLIENT: SUBSURFACE CONSULTANTS

JOB #: 430.004, BRAMALEA ENVIRON. ASSESS.

COMPOSITE ID: 18 @ 4.0, 18 @ 12.0,
18 @ 7.0, 18 @ 17.0

EPA METHOD 8240: VOLATILE

COMPOUND

benzene

carbon tetrachleoride
chlorobenzene
i,2-dichloroethane
i,i,l1-trichloroethane
1,l1-dichloroethane
l1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane
2-chleoroethylvinyl ether
chloroform
l,l1-dichloroethene

1,2 dichloroethene {total)
l,2-dichleropropane
1,3-dichloropropene
ethylbenzene

methylene chloride
chloromethane
bromomethane

bromoform
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene

trichioroethene

vinyl chloride

ORGANICS

‘ E; Curtiz & Tompkins, Lio

DATE RECEIVED: 07/26/88
DATE EXTRACTED:07/27/88
DATE ANALYZED: 07/27/88
DATE REPORTED: 08/09/88
PAGE § OF 21

IN SOILS & WASTES

Result Detection
ug/kg Limit
ug/kg
ND 500
ND 500
ND 500
ND 500
ND 500
ND 500
ND 500
ND 500
ND 500
ND 1000
ND 500
ND 500
ND 500
ND 500
ND 500
ND 500
ND 1000
ND 500
ND 500
ND 500
ND 500
ND 500
ND 5060
ND 500
ND 500
ND 500
ND 500

Non-Priority Hazardous Pollutant Substances List Compounds

acetone

Z-butanone

carbon disulfide
2-hexanone
4-methyl-2-pentanone
styrene

vinyl! acetate

total xylenes

QA/QC SUMMARY: SURROGATE RECOVERIES
1,2 Dichloroethane-d4

Toluene-ds
Bromofluorobenzene

ND 1000
ND 1000
ND 500
ND 500
ND 500
KD 500
ND 500
ND 500

83

99

105



LABORATORY NUMBER:
CLIENT:
JOB 4§

COMPOSITE 1ID:

15223-16,17,18,19
SUBSURFACE CONSULTANTS

430.004,
19 6 2.0,
20 @ 4.0,

i9 @ 13.0,
20 € 10.0

EPA METHOD 8240C: VOLATILE ORGANICS

COMPOUND

benzene

carbon tetrachloride
chlorobenzene
1,2-dichlorcethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2~tetrachloroethane
chloroethane
2-chloroethylvinyl ether
chloroform
1,1-dichloroethene

1,2 dichloroethene (total)
l,2-dichloropropane
1,3-dichloropropene
ethylbenzene

methylene chloride
chloroemethane
bromomethane

bromoform
hromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene

trichloroethene

vinyl chloride

Non-Priority Hazardous Pollutant

acetone

2-butanone

carbon disulfide
2-hexanone
4-methyl-2-pentanone
styrene

vinyl acetate
total xylenes
QA/QC SUMMARY: SURROGATE RECOVERIES
1,2 Dichlorcethane-d4

Toluene-dg

Bromof luorobenzene

BRAMALEA ENVIRON. ASSESS.

e b Curtis & Tomphing Lt}

DATE RECEIVED: 07/26/88
DATE EXTRACTED:07/27/88
DATE ANALYZED: 07/27/88
DATE REPORTED: 0B/09/88
PAGE 6 OF 21
IN SOILS & WASTES
Result Detection

ug/kg Limit

ug/kyg

ND 500

ND 500

ND 500

ND 500

ND 500

ND 500

ND 5090

ND 500

ND 500

ND 1000

ND 500

ND 500

ND 500

ND 500

ND 500

ND 500

ND 1000

ND 500

ND 500

ND 500

ND 500

ND 500

ND 500

ND 500

ND 5060

ND 500

RD 500

Substances List Compounds

ND 1000
ND 1000
ND 500
ND 500
ND 500
ND 500
ND 500
ND 500

85

88

96



3
¥ Curtis & Tompiing, L

LABORATORY NUMBER: 15223-1,2,3 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRALACTED: 08/09/88
JOB #: 430.004, BRAMALEA ENVIR. ASGSES. DATE ANALYZED: 08/96/88
COMPOSTITE ID: WELL 8, BORING 18, BORING 22 DATE REPORTED: 08/09/88

PAGE 7 OF 21

EPA 625: Base/Neutral and Acid Extractables in Water
Extraction Method: EPA 3510 Liquid/Liquid

RESULT LOD
ACID COMPQUNDS ug/L ug/L
Phenol ND 5
2-Chlorophenol ND 5
2-Nitrophenol ND 25
2,4-Dimethylphencl KD 5
2,4-Dichlorophenol ND 5
4~Chloro-3-methylphenol ND 10
2,4,5-Trichlorophenol ND 5
2,4-Dinitrophenol 18] 25
4-Nitrophencl HD 25
2-Methyl-4,6-dinitrophenol ND 25
Pentachlorophenol ND 25
BASE/NEUTRAL COMPOUNDS
Bis({2-chloroethyl)ether ND 5
1,3-Dichlorobenzene ND 5
l,4-Dichlorobenzene ND 5
1,2-Dichlorobenzene ND 5
Bis(2-chloroisopropyl)ether ND 5
N-nitrosodi-n-propylamine ND 5
Hexachloroethane ND 5
Nitrobenzene ND 5
Isophorone ND 5
Bis{2-chloroethoxy}methane ND 5
1,2,4-Trichlorobenzene ND 5
Naphthalene ND 5
Eexachlorobutadiene ND 5
Hexachlorocyclopentadiene ND 5
2-Chlcronaphthalene ND 5
Dimethyl phthalate ND 5
Acenaphthylene ND 5
2,6-Dinitrotoluene ND 5
Acenaphthene ND 5
2,4-Dinitrotoluene ND 5
Fluorene ND 5
Diethyl phthalate ND 5
4-Chlorophenylphenyl ether ND 5
N-Nitrosodiphenylamine ND 5
1,2-Diphenylhydrazine ND 5



|3
Curtis & Tompking, L

LABORATORY NUMBER: 15223-1,2,3 EPA £25
COMPOSITE 1D: WELL 8, BORING 18, BORING 22 PARGE 8 OF 21
BASE/NEUTRAL COMPQUNDS RESULT LOD
ug/L ug/L
4-Bromophenylphenyl ether ND 5
Hexachlorobenzene ND 5
Phenanthrene ND 5
Anthracene ND 5
Dibutylphthalate ND 5
Fluoranthene ND 5
Benzidine ND 25
Pyrene ND 5
Butylbenzylphthalate ND 5
Benzo {a) anthracene ND 5
3,3'~Dichlorobenzidine HD 25
Chrysene ND 5
Bis (2-ethylhexyl)phthalate ND 5
Di-n~octyl phthalate ND 5
Benzo (b) fluoranthene ND 5
Benzo (k) fluoranthene ND 5
Benzo (a) pyrene ND 5
Indeno (1,2,3-cd) pyrene ND 25
Dibenzc (a,h) anthracene ND 25
Benzo (ghi) perylene ND 25

HSL COMPOUNDS

Benzolic Acid ND 50
2-Methylphencl ND 5
4-Methylphenol ND 5
2,4,5-Trichlorophenol ND 5
Aniline ND 5
Benzyl Alcochol HD 25
4-Chloroaniline ND 10
2-Methylnaphthalene ND 5
2-Kitreaniine ND 25
3-Nitroaniline WD 25
Dibenzcfuran WD 5
4-Nitroaniline WD 25

ND = None Detected, Limit of Detection (LOD) appears in right column

CA/QC SUMMARY: SURROGATE RECOVERIES

Compound $Recovery Compound $Recovery
2-Fluorophenol 54 2-Fluorobiphenyl 73
2,4,6-tribromophencl 124 Terphenyl 71

Nitrobenzene-dh 77



LABORATORY NUMBER: 15223-4,5,6
CLIENT: SUBSURFACE CONSULTANTS
JOB #: 430.004, BRAMALEA ENVIR. ASSES.

SAMPLE ID: BORING 20,21,19

DATE
DATE
DATE
DATE
PAGE

. =
] E Curhis & Tompkins, L1

RECEIVED:

EXTRACTED:

ANALYZED:
REPORTED:
9 OF 21

EPA €25: Base/Neutral and Acid Extractables in Water
Extraction Method: EPA 3510 Liquid/Liguid

ACID COMPQUNDS

Phenol

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphencl
2,4-Dichlorophencl
4-Chloro-3-methylphencl
2,4,6-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol
2-Methyl-4,6-dinitrophenol
Pentachlorophenol

BASE/NEUTRAL COMPOUNDS

Bis(2-chloroethyl)ether
1,3-Dichlorckhenzene
1,4-Dichlorobenzene
1,2-Dichliorobenzene
Bis(2-chloroisopropyl)ether
N-nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone
Bis(2-chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
Hexachlorocyclopentadiene
2-Chloronaphthalene
Dimethyl phthalate
Acenaphthylene
2,6-Dinitrotoluene
Acenaphthene
2,4-Dinitrcoctoliuene
Fluorene

Diethyl phthalate
4-Chlorophenylphenyl ether
N-Nitrosodiphenylamine
1,2-Diphenylhydrazine

RESUL®T
ug/L

ND
ND
ND
KD
KD
RND
ND
ND
WD
ND
ND

ND
ND
HD
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

L.OD
ug/L

5
5
25
5
5
10
5
25
25
25
25

muruoeomometooeuptotoninbrbnon b ln Us Ut Ln

07/26/88
08/09/88

08/96/88

08/09/88



‘E E; Curtis & Tompkins, L1

LABORATORY NUMBER: 15223-4,5,6 EPA 625
SAMPLE ID: BORING 20,21,19 PAGE 10 OF 21
BASE/NEUTRAL COMPOUNDS RESULT LOD
ug/L ug/L
4-Bromophenylphenyl ether ND 5
Hexachlorcbenzene ND 5
Phenanthrene ND 5
Anthracene ND 5
Dibutylphthalate ND 5
Fluoranthene ND 5
Benzidine ND 25
Pyrene ND 5
Butylbenzylphthalate ND 5
Benzc {(a) anthracene ND 5
3,3*-Dichlorobenzidine ND 25
Chrysene ND 5
Bis (2-ethylhexyl)}phthalate ND 5
Di-n-octyl phthalate ND 5
Benzo (b) flucranthene ND 5
Benzo (k) fleoranthene ND 5
Benzo (a) pyrene ND 5
Indeno (1,2,3-cd) pyrene WD 25
Dibenzo (a,h) anthracene ND 25
Benzo (ghi} perylene ND 25

HSL (COMPOUNDS

Benezoic Acid ND 50
2-Methylphenol ND 5
4-Methylphenol ND 5
2,4,5-Trichlorophenol ND 5
Aniline ND 5
Benzyl Alcohol ND 25
4-Chliorcaniline ND 10
2-Methylnaphthalene ND

2-Nitrocanline WD 25
3-Nitroaniline ND 25
Dibenzofuran ND 5
4-Nitroaniline KD 25

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY: SURROGATE RECOVERIES

Compound %$Recovery Compound $Recovery
Z-Fluorophenol 48 2-Fluorobiphenyl 68
2,4,6-tribromophenol 103 Terphenyl 78

Nitrobenzene-d5 90



=
: ] g Curbs & Tomplans LI

LABORATORY NUMBEK: 15223-7,8,9,10 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 08/09/88
JOB #: 430.004, BRAMALEA ENVIR. ASSESS. DATE ANALYZED: 08/09/88
COMPOSITE ID: 17€1.0, 1768.0, 21681.0, 2185.0 DATE REPORTED: 08/11/88

PAGE 11 OF 21

EPA 8270: Base/Neutral and Acid Extractables in Scils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD
ACID COMPOUNDS mg/kg mg/kg
Pheanol ND 0.33
2-Chlorophenol WD 0.33
2-Nitrophenol ND 1.65
2,4-Dimethylphenocl ND 0.33
2,4-Dichlorophenol ND 0.33
4-Chloro-3-methylphenol ND 0.66
2,4,6-Trichlorcphenol ND 0.33
2,4-pinitrophenol ND 1.65
4~Nitrophenol ND 1.65%
2-Methyl-4,6-dinitrophenol ND 1.65
Pentachlorophenol ND 1.65
BASE/NEUTRAL COMPOUNDS
Bis(2-chloroethyl)ether ND 0.33
l1,3-Dichlocrobenzene ND 0.33
1,4-Dichlorcbenzene ND .33
i,Z2-Dichlorobenzene ND 0.33
Bis(2-chloroisopropyl)ether ND 0.33
N-nitrosodi-n-propylamine ND 0.33
Hexachloroethane ND 0.33
Nitrobenzene ND G.33
Isophorone ND G.33
Bis(2-chloroethoxy)methane ND .33
1,2,4-Trichlorobenzene ND £.33
Naphthalene ND ¢.33
Hexachlorobutadiene ND €.33
Hexachlorcocyclopentadiene ND G.33
2-Chlcronaphthalene ND .33
Dimethyl phthalate ND .33
hcenaphthylene ND ¢.33
2,6-Dinitrotoluene ND .33
Acenaphthene ND ¢.33
2,4-Dinitrotoluene ND G.33
Fluorene ND 0.33
Diethyl phthalate ND 0.33
4-Chlorophenylphenyl ether ND 0.33
N-Nitrosodiphenylamine ND 0.33

Lo
W
(¥

1,2-Diphenylhydrazine ND



Q_ E F Curtiz & Tomphans L1

LABORATORY NUMBER: 15223-7,8,9,10 EPA 8270
COMPOSITE 1ID: 17€@1.0, 17€8.0, 21€1.0, 21€5.0 PAGE 12 OF 21
BASE/HEUTRAL COMPOUNDS RESULT LOD
mg/kg mg /kg

4-Bromophenylphenyl ether ND 0.33
Hexachlorobenzene ND 0.33
Phenanthrene ND ¢.33
Anthracene ND 0.33
Dibutylphthalate ND .33
Fluoranthene ND ¢.33
Benzidine ND 1.65
Pyrene ND ¢.33
Butylbenzylphthalate ND 0.33
Benzo (a) anthracene ND 0.33
3,3'-Dichlorobenzidine ND 1.65
Chrysene ND ¢.33
Bis {2-ethylhexyl)phthalate ND ¢.33
Di-n-octyl phthalate ND 0.33
Benzo (b) fluoranthene ND 0.33
Benzo (k) fluoranthene ND ¢.33
Benzo (a) pyrene ND 0.33
Indeno {1,2,3-cd) pyrene ND 1.65
Dibenzo (a,h) anthracene ND 1.65
Benzo (ghi) perylene ND 1.65

HSL COMPOUNDS

Benzoic Acid ND 3.3
2-Methylphenol ND 0.33
4-Methylphenol ND 0.33
2,4,5-Trichlorophenocl ND 0.33
Aniline KD 0.33
Benzyl Alcohol KD 1.65
4-Chloroaniiine ND 0.66
2-Methylnaphthalene ND 0.33
Z-Nitroanline ND 1.65
3-Nitroaniline ND 1.65
Dibenzeofuran ND G.33
4~-Nitroaniline N 1.65

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY: SURROGATE RECOVERIES

Compound $Recovery Compcund $Raecovery
2-Fluorophenocl 24 2-Filuorobiphenyl 64
2,4,6-tribromephenol 30 Terphenyl 82

Nitrobenzene-d5b 64



‘ l }, Curtis & Tomnphins, tid

LABORATORY NUMBER: 15223-11,12,13,14 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 08/09/83
JOB #: 430.004, BRAMALEA ENVIR. ASSES. DATE ANALYZED: 08/09/88
COMPOSITE ID: 18€4.0, 18€7.0,18@12.C¢, 18€17.0 DATE REPORTED: 08/11/88

PAGE 13 OF 21

EPA §270: Base/Neutral and Acid Extractables in Scils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LoD
ACID COMPOUNDS mg/Xg mg/kg
Fhenol ND 0.33
2-Chlorophenol ND 0.33
2-Nitrophenol ND 1.65
2,4-Dimethylphenol ND 0.33
2,4-Dichlorophenol ND 0.33
4-Chloro-3-methylphenol ND 0.66
2,4,6-Trichlorophenol ND 0.33
2,4-Dinitrophenol ND 1.65
4-Nitrophenol ND 1.65
2-Methyl-4,6-dinitrophenol ND 1.65
Pentachlorophenol ND 1.65
BASE/NEUTRAL COMPOUNDS
Bis(2-chlorocethyl)ether ND .33
1,3~Dichlorobenzene ND 0.33
1,4-Dichlorobenzene ND 0.33
1,2-Dichlorobenzene ND 0.33
Bis{2-chloroisopropyl)ether ND .33
N-nitrosodi-n-propylamine ND 0.33
Hexachloroethane ND G.33
Nitrobenzene ND €.33
Isophorone ND .33
Bis(2-chlorcethoxy)methane ND 0.33
1,2,4-Trichlorobenzene ND G.33
Naphthalene ND 0.33
Hexachlorobutadiene ND .33
Hexachlorocyclopentadiene ND 0.33
2-Chloronaphthalene ND 0.33
Dimethyl phthalate ND ¢.33
Acenaphthylene ND .33
2,6=-Dinitrotoluene ND G.33
Acenaphthene ND ¢.33
2,4-pPinitrotoluene ND 0.33
Fluorene ND .33
Diethyl phthalate ND 0.33
4-Chlorophenylphenyl ether ND 0.33
N-Nitrosodiphenylamine ND ¢.33
1,2-Diphenylhydrazine ND .33



i -
: Eﬁ Curts & Tompkine, b

LABORATORY NUMBER: 15223-11,12,13,14 EPA 8270
COMPOSITE ID: 18G4.0, 1867.0,18€12.0, 18€17.0 PAGE 14 QOF 21
BASE/NEUTRAL COMPOUNDS RESULT LoD
mg/kg mg/kg

4-Bromophenylphenyl ether ND 0.33
Hexachlorobenzene ND 0.33
Phenanthrene ND 0.33
Anthracene ND 0.33
Dibutylphthalate ND 0.33
Fluoranthene ND 0.33
Benzidine ND 1.65
Pyrene ND G.33
Butylbenzylphthalate ND 0.33
Benzo (a) anthracene ND 0.33
3,3"~Dichlorcbenzidine ND 1.65
Chrysene KD 0.33
Bis (2-ethylhexyl)phthalate ND 0.33
Di-n-octyl phthalate ND 0.33
Benzo {(b) fluoranthene ND 0.33
Benzo (k) fluoranthene ND 0.33
Benzo (a) pyrene WD 0.33
Indeno (1,2,3-cd) pyrene ND 1.65
Dibenzo (a,h) anthracene ND 1.65
Benzo (ghi) perylene ND 1.65

HSL COMPOUNDS

Benzoic Acid ND 3.3
2-Methylphenol ND 0.33
4-Methylphenol ND ¢.33
2,4,5-Trichlorophenol ND .33
Aniline ND £.33
Benzyl Alcochol ND 1.65
4-Chlcroaniline ND 0.66
2-Methylnaphthalene ND 0.33
Z-Nitroanline ND 1.65
3-Nitroaniline ND 1.65
Dibenzofuran ND 0.33
4-Nitroaniiine ND 1.65

ND = None Detected, Limit of Detection (LOD)} appears in right column

QA/QC SUMMARY: SURROGATE RECOVERIES

Compound $Recovery Compound $Recovery
2-Fluorophenol 37 2-Fluorobiphenyl 74
2,4,6-tribromophenol 36 Terphenyl g2

Nitrobenzene-db 91



“tion

LABORATORY NUMBER: 15223-16,17,18,19

CLIENT: SUBSURFACE CONSULTANTS
JOB #: 430.004, BRAMAL.EA ENVIRN.
COMPOSITE ID: 19€2.0, 19€13.0,

ASSESS.

DATE

DATE
DATE
DATE
PAGE

€' ! ﬁ Curie & Tompiing LIc

RECEIVED:

EXTRACTED:

ANALYZED:
REPORTED:
15 OF 21

07/26/88 Dil

08/09/88
08/09/88
08/11/88

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Evxtraction Method: EPA 3550 Sonication

ACID COMPOUNDS

Phenol

2-Chleorophenol
2-Nitrophenol
2,4-Dimethylphenocl
2,4-Dichlorophenocl
4-Chloro-3-methylphenol
2,4,5-Trichlorophenol
2,4-Dinitrophenocl
4-Nitrophenol
2-Methyl-4,6~-dinitrophenol
Pentachlorophenol

BASE/NEUTRAL COMPOUNDS

Bis(2-chloroethyl)ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
l1,2-Dichlorobenzene
Ris{2-chloroisopropyl)ether
N-nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorocne
Bis(2~chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
Hexachlorocyclopentadiene
2-Chloronaphthalene
Dimethyl phthalate
Acenaphthylene
2,6-Dinitrotoluene
Acenaphthene
2,4-Dinitrotoluene
Fluorene

Diethyl phthalate
4-Chlorophenylphenyl ether
N-Nitrosodiphenylamine
1,2-Diphenylhydrazine

RESULT
mg/kg

ND
ND
ND
ND
ND
ND
ND
ND
KD
WD
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1,100

ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND

330

65

LOD
mg/kg

20
20
100
20
20
40
20
100
100
100
100

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



e. b Curtiz & Tomokins, Lict

LABORATORY NUMBER: 15223-16,17,18,189 EPA 8270
COMPOSITE ID: 19€2.0, 19€13.0, 2084.0, 20€@1i0.0 PAGE 16 OF 21
BASE/NEUTRAL COMPOUNDS RESULT LOD
mg/ kg mg/ kg

4-Bromophenylphenyl ether ND 20
Hexachlorobenzene RD 20
Phenanthrene 330 20
Anthracene 110 20
Dibutylphthalate KD 20
Fluoranthene 550 20
Benzidine ND o0
Pyrene 730 20
Butylbenzylphthalate ND 20
Benzo {a) anthracene 120 20
3,3’-Dichlorobenzidine ND 100
Chrysene 170 20
Bis (2-ethylhexyl)phthalate D 20
Di-n-octyl phthalate ND 20
Benzo (b) fluoranthene 98 20
Benzo (k) fluoranthene 21 20
Benzo (a) pyrene ND 20
Indeno (1,2,3-cd) pyrene 150 100
Dibenzo (a,h) anthracene ND 100
Benzo (ghi) perylene ND 100

HSL COMPOUNDS

Benzoic Acid ND 200
2-Methylphenol ND 20
4-Methylphenol ND 20
2,4,5-Trichliorophencl ND 20
Aniline ND 20
Benzyl Alcchol ND 100
4-Chloroaniline ND 40
2-Methylnaphthalene 43 20
Z-Nitroanline ND 100
3-Nitroaniline ND 100
Dibenzofuran ND 20
4-Nitroaniline ND 100

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY: SURROGATE RECOVERIES

Compound $Recovery Compound %¥Recovery
2-Fluorophenol 39 2-Fluorobiphenyl 64
2,4,6~tribromophenol 29 Terphenyl 79

Nitrobenzene-db 61



L
‘ Curtis 8. Tompking L

LABORATORY NUMBER: 15223-1,2,3 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/12/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS DATE REPORTED: 08/12/88
COMPOSITE ID: WELL 8, BORING 18, PAGE 17 OF 21

BORING 22

Title 22 Metals in Aqueous Solutions

METAL RESULT DETECTION METHGCD
LIMIT
mg/L mg/L
Antimony ND 0.2 EPA 6010
Arsenic ND 0.2 EPA 6010
Barium 0.10 0.01 EPA 6010
Beryllium NC 0.01 EPA 6010
Cadmiumn ND 0.01 EPA 6010
Chromium (total) ND 0.02 gEPA 6010
Cobalt NC 0.02 EPA 6010
Coppear NC 0.02 EPA 6010
Lead NI 0.2 EPA 6010
Mercury NC 0.001 EPA 7470
Molybdenum NC 0.02 EPA 6010
Nickel NE 0.02 ErPA 6010
Selenium NUC 0.02 EPA 7740
Silver N[ 0.065 EPA 6C10
Thallium NLC 0.2 EPA 6010
Vanadium NI 0.05 EPA 6C10
Zinc NL 0.02 EPA 6010
ND = None Detected
QA/QC SUMMARY

$RPD %SPIKE $RPD %SPIKE
Antimony <1 112 Mercury <1 92
Arsenic <l 110 Molybdenum <1 100
Barium <1 9% Nickel <1 108
Beryllium <1 116 Selenium <1 75
Cadmium <l 107 Silver <l 94
Chromium <l 106 Thallium <1 931
Cobalt <1 115 Vanadium <1 108
Copper <1 102 Zinc <1 106

Lead <1 106



ct

g‘: Curiss & Yompiins, L1

LABORATORY NUMBER: 15223-4,5,6 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/12/88
JOB ID: 430.004, BRAMALEA ENVIR. ASEESS DATE REPORTED: 0€&/12/88
COMPOSITE ID: BORING 20, BORING 21 PAGE 18 OF 21

BORING 19

Title 22 Metals in Aqueous Solutions

METAL RESULT DETECTICN METHOD
LIMIT
mg/ L ng/L
Antimony Rp 0.03 EPA 6010
Arsenic ND 0.2 EPA 6010
Barium 0.0% 0.01 EPA 6010
Beryllium ND 0.01 EPA 6010
Cadmium ND g.01 EPA 6010
Chromium {(total) ND 0.02 EPA 6010
Cobalt NI 0.02 EPA 6010
Copper RD 0.02 EPA 6010
Lead ND 0.2 EPA 6010
Mercury ND 0.001 EPA 7470
Molybdenum 0.02 0.02 EPA 6010
Nickel ND 0.0z EpPA 6010
Selenium NI 0.02 EPA 7740
Silver ND 0.05 EPA 6010
Thallium ND 0.2 EPA 6010
Vanadium ND 0.05 EPA 6010
Zinc ND 0.02 EPA 6010
ND = None Detected
QA/QC SUMMARY

$RPID %SPIKE $RPD %SPIXE
Antimony <1 112 Mercury <1 92
Arsenic <1 110 Molybdenum <1 160
Barium <1 99 Nickel <1 108
Beryllium <1 116 Selenium <] 75
Cadmium <1 107 Silver <1 94
Chromium <1 106 Thallium <1 9.
Cchalt <l 115 Vanadium <] 108
Copper <1 102 Zinc <1 106

Lead <l 106



e i ; Curhs & Tornpking Ui

LABORATORY NUMBER: 15223-7,8,9,10 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/12/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS DATE REPORTED: 08/12/88
COMPOSITE ID: 17€1.0, 17@8.0 PAGE 18 OF 21
2181.0, 21€5.0
Title 22 Metals in Soils & Wastes
Digestion Method: EPA 3050
METAL RESULT DETECTION METHOLD
LIMIT
mg/Kg mg/Kg
Antimony ND 5.0 EPA 7040
Arsenic ND 3.0 EPA 6010
Barium 67 0.3 EPA 6010
Beryllium ND 0.3 EPA 6010
Cadmium ND 0.3 EFPA 6010
Chromium (total) 30 0.5 EPA 6010
Cobalit 4.1 0.5 EPA 6010
Copper 14 0.5 EPA 6010
Lead 11 3.0 EPA 6CG10
Mercury 0.13 0.1 EPA 7470
Molybdenum ND 0.5 EPA 6010
Nickel 22 0.5 EPA 6010
Selenium NE 1.0 EPn 7740
Silver NL 1.0 EPA 6010
Thallium NL 3.0 EPA 7840
Vanadium 18 1.0 EPA 6010
Zinc 27 0.5 EPA 6010
ND = None Detected
QA/QC SUMMARY
$RPD %SPIKE $RPD %SPIKRE
Antimony <1 80 Mercury <1 80
Arsenic <l 110 Molybdenum <3 100
Barium <1 99 Nickel <1 108
Beryllium <1 116 Selenium <1 75
Cadmium <l 107 Silver <1 94
Chromium <1 106 Thallium <1 91
Cobalt <1 115 Vanadium <1 108
Copper <1 102 Zinc <1 106

Lead <] 106



e - Cus 3 Tomgking, i

LABORATORY NUMBER: 15223-11,12,13,14 DATE RECEIVED: 07/26/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/12/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS DATE REPORTED: 08/12/88
COMPOSITE ID: 1884.0,18€7.0, PAGE 20 OF 21

18612.0, 18£17.0

Title 22 Metals in Scoils & Wastes
Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMI®T
mg/Kg mg/Kg

Antimony ND 5.0 EPA 7040
Arsenic ND 3.0 EPA 6010
Barium 38 0.3 EPA 6010
Beryllium ND 0.3 EPA 6010
Cadmium ND 0.3 EPA 6010
Chromium (total) 28 0.5 EPA 6010
Cobalt 5.8 .5 EPA 6010
Copper 4.5 0.5 EPA 6010
Lead 3.9 3.0 EPA 6010
Mercury ND 0.1 EPA 7470
Molybdenum 0.5 0.5 EPA 6010
Nickel 19 0.5 ®BPA 6010
Selenium ND 1.0 EPA 7740
Silver ND 1.0 EPA 6010
Tnallium ND 3.0 EPA 7840
Vanadium 11 i.0 EPA 6010
Zinc i3 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

$RPD  %SPIKE ERPD %SPIKE
Antimony <1 80 Mercury <1 80
Arsenic <1 110 Molybdenum <1 100
Barium <1 99 Nickel <1 108
Beryllium <1 116 Selenium <1 75
Cadrium <1 107 Silver <1 G4
Chromium <1 106 Thallium <1 91
Cobalt <1 115 Vanadium <1 108
Copper <1 102 Zinc <1 10€

Lead <] 106



LABORATORY NUMBER:
CLIENT:
JOB 1ID:
CO¥MPOSITE 1D:

430.004,
1962.0,
20€4.0,

15223-16,17,18,19
SUBSURFACE CONSULTANTS

BRAMALEA ENVIR. ASEESS
19613.0,
20@10.0

DATE
DATE
DATE
PAGE

Title 22 Metals ir. Soils & Wastes
Digestion Method: EPA 3050

METAL

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium (total)
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ND = None Detected

RESULT
my /Kg

NI
NI
57
NI
ND
20
6.5
5
73
0.27
ND
26
ND
ND
ND)
23
178

QA/QC SUMMARY

DETECTION
LIMIT
mg/Kg

OFRWHMMFEOOOWOOoOOoOOCOOW
rmocooUnnkEE oMWW oo

i
e' I 5 Curhis & Tompiking, Lic

07/26/88
08/12/88
08/12/88

RECEIVED:
ANALYZED:
REPORTED:
21 OF 21

METHOD

EPA
EPA
EPA

7040
6010
6010
EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 7470
EPA 6010
EPA 6010
EPA 7740
EPA 6010
EPA 7840
EPA 6010
EPA 6010

$RPD %SPIKE
Antimony <1 80
Arsenic <1 110
Barium <1 899
Beryllium <1 116
Cadmium <] 107
Chromium <1 106
Cobalt <1 115
Copper <1 162
Lead <1 106

$SPIKE
<1 90

Mercury
Molybden
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

um

100
108
75
94
91
108
106



Curtis & Tompkins, Lid.. Analytical Laboratories, Since 1878
2323 Rifth Streef. Berkeley, Ca 94710 Phone [415) 486-0900

ORY NUMBER: 15384 DATE RECEIVED: 07/28/88

BOR2
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/15/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS. DATE REPORTED: 08/15/88
C&T ID SAMPLE ID pH, SU

EPA S040/9045

15384-~1 BCRING 23 @ 2 5.1

/éfff
M\v 7} /9‘1.-1',{,\‘

LABORATORY DJERECTOR

Berkeley Wilmington Los Angeles



g Curtis & Tompkins, L1Q., Analvtical Laboratories, Since 1878

LABORATORY NUMBER: 15243-1,2
CLIENT: SUBSURFACE CONSULTANTS
JOB 1D #: 430.004,

BRAMALEA ENVIRON. ASSESS.

C&T 1D COMPOSTITE ID

15243-1,2 22 @ 24.0,
23 €@ 2.0
Berkeley

2373 Fifth Street. Berkeley, CA 4710, Pnone (4i5) 436- 0900

DATE RECEIVED: 07/27/88
DATE ANALYZED: (08/04/88
DATE REPORTED: 08/11/88
PAGE 1 OF &

pH, SU
EPA 5045

-

e it T
A R

Wilmington

LABORATORY DIRECTOR

Los Angeles



e- Eg Curtie 8 Tompkins. Lo

LABORATORY NUMBER: 15243-1,2 DATE RECEIVED: 07/24/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED:08/04/88
JOB 4: 430.004, BRAMALEA ENVIRON. ASSESS. DATE ANALYZED: 08/04/88
COMPOSTITE ID: 22 € 24.0, 23 € 2.0 DATE REPORTED: 08/09/88

PAGE 2 OF 8

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection
COMPOUND ng/kg Limit
ug/kg
benzane ND 500
carbon tetrachloride ND 500
chlorobenzene ND 500
1,2-dichloroethane ND 500
1,1,1i~-trichlorecethane ND 500
1,1-dichloroethane ND 500
1,1,2-trichloroethane ND 500
1,1,2,2~tetrachloroethane ND 500
chlorocethane ND 500
2-chloroethylvinyl etherxr ND 1000
chloroform ND 500
l1,l1-dichlorcethene ND 500
1,2 dichloroethene (total}) ND 500
i,2~dichloropropane ND 500
1,3-dichlorcpropene ND 500
ethylbenzene ND 500
methylene chloride ND 1000
chloromethane ND 500
bromomethane KD 500
bromoform ND 500
bromodichloromethane ND 500
fluorotrichloromethane ND 500
chlorodibromomethane ND 500
tetrachloroetnhene ND 500
toluene ND 500
trichloroethene ND 500
vinyl chloride ND 500

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 1000
2-butanone ND 1000
carbon disulfide ND 500
?-hexanone ND 500
4-methyli-2-pentanone ND 500
styrene ND 500
vinyl acetate ND 500
total xylenes ND 500

QA/QC SUMMARY: SURROGATE RECOVERIES

1,2 Dichloroethane-dd 76
Toluene-db 99
Bromofluorobenzene 99



Curis & 1ompkine 1

LABORATORY NUMBER: 15243-3 DATE RECEIVED: 07/27/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/04/88
JOB #: 430.004, BRAMALEA ENVIRON. ASSESS. DATE REPORTED: 08/09/88
SAMMPLE ID: WATER WELL PAGE 3 OF 8

EPA METHOD 624: VOLATILE ORGANICS IN WATER

Result Detection
COMPOUND ug/L Limit
ug/L
benzene RD 5
carbon tetrachloride ND 5
chlorobenzene ND 5
1,2-dichloroethane ND 5
l1,i,l~trichloroethane ND 5
1,1-dichloroethane ND 5
1,1,2-trichloroethane ND 5
1,1,2,2~-tetrachloroethane ND 5
chloroethane ND 5
2-chloroethylvinyl ether ND 10
chloroform ND 5
1,1-dichloroethene ND 5
1,2 dichlorcethene (total) ND 5
1,2-dichloropropane ND 5
1,3~dichloropropene ND 5
ethylbenzene ND 5
methylene chloride ND 10
chloromethane ND 5
bromomethane ND 5
bromoform RND 5
bromodichloromethane ND 5
fluorotrichloromethane ND 5
chlorodibromomethane ND 5
tetrachloroethene ND 5
toluene ND 5
trichlorcethene ND 5
viny! chloride ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10
Z-butanone ND 10
carbon disulfide ND 5
Z2-hexz2none ND 5
4-methyl-2-pentanone ND 5
styrene ND 5
vinyl acetate ND 5
total xzvlenes ND 5

QA/CC SUMMARY: SURROGATE RECOVERIES

1,2 Dichloroethane-d4 79
Toluene-~dsg 100
Bromof luorobenzene 97



Curtis & Tormnpiins. Lig:

LABORATORY NUMBER: 15243-1,2 DATE RECEIVED: 07/27/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 08/09/8E8
JOB #: 430.004, BRAMALEA ENIRON. ASSESS. DATE ANALYZED: 0B/09/88
COMPOSITE ID: 22 @ 24.0, 23 € 2.0 DATE REPORTED: 08/11/88

PLAGE 4 OF 8

EPA £270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT .OD
ACID COMPOUNDS mg/kg mg/kg
Phencl ND 0.33
2-Chlorophenol ND 0.33
2-Nitrophenol ND 1.65
2,4-Dimethylphenol ND 0.33
2,4-Dichlorophenol ND 0.33
4-Chloro-3-methylphencl ND 0.66
2,4,6~Trichlorophenol ND 0.33
2,4~Dinitrophenocl ND 1.65
4-Nitrophenol ND 1.65
2-Methyl-4,6-dinitrophenol ND 1.65
Pentachlorophenol ND 1.65
BASE/NEUTRAL COMPOUNDS
Bis(2-chloroethyl)ether ND 0.33
1,3-Dichlorobenzene ND 0.33
1,4-Dichlorobenzene ND 0.33
1,2-Dichlorobenzene ND 0.33
Bis(2-chloroisopropyl)ether ND 0.33
N-nitrosodi-n-propylamine ND 0.33
Eexachloroethane ND 0.33
Nitrobenzene ND 0.33
Isophorone ND 0.33
Bis(2-chleoroethoxy)methane ND 0.33
1,2,4~Trichlorobenzene ND 0.33
Naphthalene ND 0.33
Hexachlorobutadiene ND 0.33
Hexachlorocyclopentadiene ND ¢.33
2-Chloronaphthalene ND 0.33
Dimethyl phthalate ND ¢.33
Acenaphthylene ND 0.33
Z,6-binitrotoluene ND 0.33
Acenaphthene ND 0.33
2,4-Dinitrotoluene ND 0.33
Fluorene ND 0.33
Diethyl phthalate ND G.33
4-Chlorophenylphenyl ether ND G.33
N-Nitrosodiphenylamine ND (.33
1,2-Diphenylhydrazine ND 0.33



e & Curlis & Tompans, L

LABORATORY NUMBER: 15243-1,2 EPA 8270
COMPOSITE ID: 22 @ 24.0, 23 @ 2.0 PAGE 5 OF 3
BASE/NEUTRAL COMPOUNDS RESULT LOD
mg/kg mg/kg
4-Bromophenylphenyl ether ND 0.33
Hexachlorobenzene ND 0.33
Phenanthrene ND 0.33
Anthracene ND .33
Dibutylphthalate ND 0.33
Fluoranthene ND 0.33
Benzidine ND 1.65
Pyrene ND 0.33
Butylbenzylphthalate ND D.33
Benzo (a) anthracene ND 0.33
3,3"~Dichlorobenzidine ND 1.65
Chrysene ND 0.33
Bis (Z2-ethylhexyl)phthalate ND 6.33
Di-n-octyl phthalate ND .33
Benzo (b) fluoranthene ND 0.33
Benzo (k) fluoranthene ND 0.33
Benzo (a) pyrene ND 0.33
Indenc (1,2,3-cd)} pyrene ND 1.65
Dibenzo (a,h) anthracene ND 1.65
Benzo (ghi) perylene ND 1.65
HSL COMPOUNDS
Benzolic Acid ND 3.3
2-Methylphenol ND 0.33
4-Methylphenol ND 0.33
2,4,5-Trichlorophenol ND 0.33
Aniline ND 0.33
Benzyl Alcohel ND 1.65
4-Chlorcaniline ND 0.66
2-Methylnaphthalene ND 0.33
2-Nitroanline ND 1.65
j-Nitroaniline KD 1.65
Dibenzofuran ND 0.33
4-Nitroaniline ND 1.65

ND = None Detected, Limit of Detection {LOD) appears in right column

QA/QC SUMMARY: SURROGATE RECOVERIES

Compound $Recovery Compound $Recovery
2-Fluorophenol 25 Z2-Fluorobiphenyl 49
2,4,6-tribromophenci 70 Terphenyl 84

Nitrobenzene-d5 46



i
g Cuordis & Tompiing, 11

LABORATORY NUMBER: 15243-3 DATE RECEIVED: 07/27/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 08/09/88
JOB #: 430.004, BRAMALEA ENVIRCN. ASBESS. DATE ANALYZED: 08/09/88
SAMPLE ID: WATER WELL DATE REPORTED: 08/11/88

PAGE 6 OF 8

EPA 625: Base/Neutral and Acid Extractables in Water
Extraction Method: EPA 3510 Liquid/Liguid

RESULT LoD
ACID COMPOUNDS ug/L ug /L
Phenol ND 5
2-Chlorophenol ND 5
2-Nitrophenol ND 25
2,4-Dimethylphencl ND 5
2,4-Dichleorophenol ND 5
4-Chloro-3-methylphenol ND 10
2,4,t-Trichlorophencl ND 5
2,4~Dinitrophenol ND 25
4-Nitrophenol ND 25
2-Methyl~4,6~-dinitrophenol ND 25
Pentachlorophenol ND 25
BASE/NEUTRAYL COMPOUNDS
Bis(2-chloroethyl)ether ND 5
1,3-Dichlorobenzene ND 5
1l,4-Dichlorobenzene ND 5
i,2-Dichlorcobenzene ND 5
Bis(2~-chlorcisopropyl)ether KD 5
N-nitrosodi-n-propylamine ND 5
Hexachloroethane RD 5
Nitrobenzene ND 5
Isophorone ND 5
Bis(2-chloroethoxy)methane ND 5
1,2,4-Trichlorobenzene ND 5
Naphthalene ND 5
Bexachlorobutadiene ND 5
Hexachlorocyclopentadiene ND 5
2-Chloronaphthalene ND 5
Dimethyl phthalate ND 5
Acenaphthylene ND 5
2,6-Dinitrotoluene ND 5
Acenaphthene ND 5
2,4-Dinitrotoluene ND 5
Fluorene ND 5
Diethyl phthalate ND 5
4-Chlorophenyiphenyl ether ND 5
N-Nitrosodiphenylamine ND 5
1,2-biphenylhydrazine ND 5



e h Curtis & Tormpking, L

LABORATORY NUMBER: 15243-3 EPA 625
SAMPLE ID: WATER WELL PAGE 7 OF 8
BASE/NEUTRAL COMPOUNDS RESULT LOD
ug /L ug /L
4 -Bromophenylphenyl ether ND 5
Hexachlorobenzene KD 5
Phenanthrene ND 5
Anthracene ND 5
Dibutylphthalate ND 5
Fluoranthene ND 5
Benzidine ND 25
Pyrene ND 5
Butylbenzylphthalate ND 5
Benzo (a)} anthracene ND 5
3,3’~Dichlorobenzidine ND 25
Chrysene ND 5
Bis (2-ethylhexyl)phthalate ND 5
Di-n-octyl phthalate ND 5
Benzo (b) fluoranthene ND 5
Benzo (k) fluoranthene ND 5
Benzo (a) pyrene ND 5
Indeno (1,2,3-cd) pyrene ND 25
Dibenzo (a,h) anthracene ND 25
Benze {ghi) perylene ND 25

HSL COMPOUNDS

Benzoic Acid ND 50
2-Methylphenol ND 5
4-Methylphenol ND 5
2,4,5-Trichiorophenol ND 5
Aniline ND 5
Benzyl Alcohol ND 25
4-Chloroaniline ND 10
2-Methylnaphthalene ND 5
Z2-Nitroanline ND 25
3-Nitroaniline ND 25
Dibenzofuran ND 5
4-Nitroaniline ND 25

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY: SURROGATE RECOVERIES

Compound $Recovery Compound tRecovery
2-Fluorophenol 51 2-Fluorobiphenyl 66
2,4,6-tribromophenol 115 Terphenyl 74

Nitrobenzene-d5b 78



e E E Curtis & Tompkins, Lt

LABORATORY NUMBER: 15223-3 DATE RECEIVED: 07/27/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 08/12/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS DATE REPORTED: 08/12/88
SAMPLE ID : WELL WATER PAGE 8 OF 8

Title 22 Metals in Agueous Solutions

METAL RESULT DETECTION METHOD
LIMIT
mg/L mg/L

Antimony ND 0.2 EPA 6010
Arsenic ND 0.2 EPA 6010
Barium 0.19 0.01 EPA 6010
Beryllium ND 0.01 EPA 6010
Cadmium ND 0.01 EPA 6010
Chromium (total) ND 0.02 EPA 6010
Cobalt ND 0.02 EPA 6010
Copper 0.02 0.02 EPA 6010
Lead ND 0.2 EPA 6010
Mercury ND 0.001 EPA 7470
Molybdenum ND 0.02 EPA 6010
Nickel NC 0.02 EPA 6010
Selenium NLC 0.02 EPA 7740
Silver NE 0.05 EPA 6010
Thallium NLC 0.2 EPA 6010
Vanadium NE 0.05 EPA 6010
Zinc 0.02 0.02 EPA 6C10

NbD = None Detected

QA/QC SUMMARY

$RPD) %SPIKE $RPD %SPIKE
Antimony <1 112 Mercury <1 92
Arsenic <1 110 Molybdenum <1 100
Barium <1 59 Nickel <1 108
Beryllium <1 116 $Selenium <1 75
Cadmium <1 107 Silver <1 94
Chromium <1 106 Thallium <1 91
Cobalt <1 i15 Vanadium <1 108
Copper <1 102 Zinc <1 106

Lead <1 106



- Curtis & Tompkins. Ltd., Analvtical Laboratories, Since 1678
D3P FHh Street, Berkeley, C4 @410, Prone (415} 486-0600

LARORATORY NUMBER: 15588-1 DATE RECEIVED: 09/06/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09/08/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS. DATE REPORTED: 09/09/88
SAMPLE ID: 17 @ 1.0’ PAGE 1 OF 4

EPE ASBESTOS: PCLARIZED LIGHT MICRCSCOPY

MICROSCOPIC DESCRIPTION RESULTS, % LOD, %

e e e e e e R T R e o e o e A W S S S A o £ A Bt S s e e AP TS T o e S e ALd LS M e M G T e rme e e L G L L e e

TOTAL ASBESTOS PRESENT:

Chrysotile TRACE (1)
hmosite ND (1)
Crocidolite ND (1)

ND = None Detected; Limit of Detecticn is Indicated in Last Column.
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§ Curtis & Tompkins Lt

LABORATORY NUMBER: 15588-2 DATE RECEIVED: 09/06/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09/08/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSGESS. DATE REPORTED: 09/09/88
SAMFLE ID: 21 @ 1.0° PAGE 2 OF 4

EP2 ASBESTOS: POLARIZED LIGHT MICROSCOPY

MICRCOSCOPIC DESCRIPTION RESULTS, % LOD, %

TOTAL ASBESTOS PRESENT:

Chrysotile ND (1)
Amosite ND (1)
Crocidolite ND (1)

ND = None Detected; Limit of Detection is Indicated in Last Column.



e; b Curhis & Tompkins, L1

LABORATORY NUMBER: 15588-3 DATE RECEIVED: 09/06/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09/08/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS. DATE REPORTED: 09/09/88
SAMPLE ID: 20 @ 4.0° PAGE 3 OF 4

EPA ASBESTOS: POLARIZED LIGHT MICROSCOPY

MICROSCOPIC DESCRIPTION RESULTS, % LOD, %

TOTARL ASBESTOS PRESENT:

Chrysotile ND (1)
Amesite ND ()
Crocidolite ND (1)

ND = None Detected; Limit of Detection is Indicated in Last Column.



_J Curtis & Tompkins, L1d

LABORATORY NUMBER: 15588-4 DATE RECEIVED: 09/06/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 09/08/88
JOB ID: 430.004, BRAMALEA ENVIR. ASSESS. DATE REPORTED: 09/09/88
SAMPLE ID: 19 € 2.0 PAGE 4 OF 4

EPA ASBESTOS: POLARIZED LIGHT MICROSCOPY

MICROSCOPIC DESCRIPTION RESULTS, % 1.OD, %

TQOTAL ASBESTOS PRESENT:

Chrysotile ND (1)
Amosite ND {1)
Crocidelite ND (1)

ND = None Detected; Limit of Detection is Indicsated in Last Column.



f s 1 CHATN OF CUSTODY RECORD
SUbSUI’ ace J()I]SU nts & B YTICAL TEST REQUEST
Project Name:  iswalee  Envieven A4y

SCI Job Number: dre ond

Project Contact at SCI: I ?&ML%%K‘/“TT TERAS
=T
/

(@1l

Sampled By: T TeBA

Analytical Laboratory: (:Lw?ﬁs #f 7?5M%3kj*55
i I

LI}

(o] other (specify)

Notes to Laboratory:

Analytical Turnaround: ﬁﬂﬁfﬂéﬁ[,r—
Sample Container Sampling Analytical
Sample ID Type' Type? Date Hold BAnalysis Method
y ARG td 5 7 ‘?,/ 22,/ 23 ’J r-
i I
j* TP&&PA»@ CEn1 Posi TE
. , /o) | ”
0he g 2 7 " w)5% |2 gL
& £270
WATER W, W Y 7/2:/58 EbA_( 5
W & m/zf Ei L2%5
[ p '?/ 2/ /gt (e pbindg (17)
S T
JPEATE _FRTE” METH.:
N
* * *x * *x *
-7 -
- a ,
Released by: 24 Date:f///fpf///é?
Released by ggﬁrier: - Date:
Received by Laboratory: Date:
Felinguished by Laboratory: Date:
T ! { I X
Received by: (. alniCoin SKas \s oo pate:  7/22/ %
i
I sample Type: W = water, § = so0il, O = other (specify)
? Container Type: V VOA, P = plastic, G = glass, T = brass tube,

-Notify SCI if there are any anomalous peaks on GC or other scans
~Duestions/clarifications...contact SCI at (41%) 268-0461



< -~ - ‘ CHA™™ OF CUSTODY RECORD
Subsurface Consul. .nts & Bl LYTICAL TEST REQUEST
Project Name: [issawidAie Eniin . Ao e s
SCI Job Number: H20. 004
Project Contact at SCI: T. Bewies /T Tept
Sampled By: T TeBb
Analytical Laboratory: CUHLT;‘:n 4’ "TGMPL’(A}S . ID
Analytical Turnaround: Nobim A [
Sample Container Sampling Analytical

Sample ID Type! Type? Date Hold HAnalysis Method
18 ® (g 5 7 '/:’/IQJ / 5% ﬂ;
j§ e Do 4 7 7/ /% L FERRIZE  CorriPosiTE.
5e e 4 r % { Epl Bryv
[Ge J7.¢ 5 7 | eni  g270
19 @ 27 5 7 77/2-{/ 55 7V H

* * %* * *
Released by: Date: 7/é263ﬂ525
Released by Qﬁa;ier: - Date:
Received by Laboratory: /N\ﬁwvnmfﬁ}wJAJhﬁw”\%_gﬂ Date:“?%ﬁzt!Q<?
Relingquished by Laboratory: U Date: |
Received by: Date:

1 sample Type: W = water, S = s0il, O = other (specify)
2 Container Type: VOA, P = plastic, G = glasg, T = brass tube,
other {(specify)

L}

Vv
O

Notes to Laboratory:
~Notify SCI if there are any anonalous peaks on GC or other scans
~Questions/clarifications...contact SCI at (415) 268-0461



CHa™"! OF CUSTODY RECORD

) . rﬂ
Subsurface ConsulL.nts & Bl LYTICAL TEST REQUEST
Project Name: Framalea  Ewvien. T

SCI Job Number: e, O

Project Contact at SCI: T. bBowees | T TERR
1

Sampled By: - TeBk
Analvtical Laboratory: <:u£1f5 4 'ﬁhnpkng =g
Analytical Turnaround: NOEMAL
Sample Container Sampling ‘ Analytical
Sample ID Type? Type? Date Hold ERnalysis ~ Method
[Fe .0 5 7 7/%1/5€ b
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’ woor . ’! f o 3 e
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Relinguished by Laboratory:

Received by: Date:

T Sample Type: W = water, S = soil, 0O = other (specify)
2 cContainer Type: V VOA, P = plastic, G = glass, T = brass tube,
0 other (specify)

L

Notes to Laboratory:
~Notify SCI if there are any anomalous peaks on GC or other scans
-(Questions/clarifications...contact SCI at (41%5) 268-0461



f l CHP "1 OF CUSTODY RECORD
SlleUI‘ ace COHSU ANLS & A, LYTICAL TEST REQUEST
Project Name: z&ﬂﬂwdjiﬁ Enveen. st

SCI Job Number: d4ie. 004

Project Contact at SCI: J-  Bowkss / T Tegs
i

Sampled By: [ TERR

Analytical Laboratorv: cCugT(s f-'TEnapkﬂmsi. LFD

Analytical Turnaround: prstine
Sample Container Sampling Analytical
Sample ID Typel! Type? Date Hold Enalysis Method
- ' / N =1
/7€ ¢ g 7 7/ /58
T L T {
!
Te £ 4 7 1/ /e | PREPHIE (o PEITE
I i f j
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s o ///:,
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Released by Courier: Date: )
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Feceived by Laboratory: Y ST \‘qui”L-m\ Date: 7 |lo 4%
b T
i
Relinguished by Laboratory: i Date:
Received by: Datea:

I " Sampie Type: W = water, $ = s0il, O = other (specify)
2 Container Type: V = VOA, P = plastic, G = glass, T = brass tube,
O other (specify)

Notes to Laboratory:
-Notify SCI if there are any anomnalous peaks on GC or other scans
-Duestions/clarifications...contact SCI at (415) 268B-0461



- _ ~ - CHA™ OF CUSTODY RECORD
Subsurface (/OHSUI'...AHES & A, LYTICARL TEST REQUEST
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$CI Job Number: Jzu. 004
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\ T 3
Relinguished by Laboratory: \ Date:
Received by: Date:

1 sample Type: W = water, S = soil, O = other (specify)
2 container Type: V = VOA, P = plastic, G = glass, T = brass tube,
O other (specify)

it n

Notes to Laboratory:
-Notify SCI if there are any anomalous peaks on GC or other scans
~-Questions/clarifications...contact SCI at (41%5) 268-0461



- J CHRA™ 1 OF CUSTODY RECORD
SUbSlJff&C( Consulunts & Al LYTICAL TEST REQUEST
Project Name: Branial OA Caviton . Assess.

SCI Jobh Number: 430, ooy

Project Contact at SCI: 7. BQuJ&L&_{ - TeRB

Sampled By: T. =

Analytical Laboratory: CupTig % 'TEhWbPEfL% 3 Lib.

Analytical Turnarocund: NERAAL
Sample Container Sampling Bnalytical
Sample ID Typel Type? Date Hold BAnalysis Method
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Relingquished by Laboratory: j Date:
Received by: bDate:

I sample Type: W = water, S = soil, O = other (specify)
2 container Type: V = VOA, P = plastic, G = glass, T = brass tube,
0 = other (specify)

Notes to Laboratory:
-Notify SCI if there are any anomalous peaks on GC or other scans
-Questions/clarifications...contact SCI at (415) 268-0461



PROGRESS REPORT 1

UNDERGROUND FUEL TANK LEAK ASSESSMENT
1330 MARTIN LUTHER KING, JR. WAY

SCI 430.002

Prepared for:

Mr. John Esposito
Bramalea Pacific
1221 Broadway, Suite 1800
Oakland, California 94612
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July 29, 1988




I INTRODUCTION

This report records the results of services provided to date
by Subsurface Consultants, Inc. (SCI) regsarding an assessment of
an underground fuel leak at 1330 Martin Luther King, Jr. Way, in
Cakland, California. The location of the site is shown on the
Site Plan, Plate 1.

The purpose of the assessment was to check for indications
of previous tank leakage and conduct studies to define the extent
of scil and groundwater contamination resulting from the leak.
Specifically, the services included drilling test bvorings,
obtaining so0il samples from within the borings, installing
groundwater meonitoring wells, and performing analytical tests on

the s0il and groundwater samples.

Ix FIELD INVESTIGATION

Subsurface conditions were explored by drilling 14 test
borings ranging from 25 to 37 feet deep. Boring locations are
shown on FPlate 1. Test Borings 8, 11 and 16 were converted to
groundwater meonitoring wells. Test Borings 9 and 10 were
unsampled probes and were utilized te install piezometer
standpipes. Borings 5 and 12 were drilled in nearby areas for
another investigation; the logs ©f these borings have been
omitted from this report. The piezometers were used establish

groundwater elevations in areas away from the tank and evaluate



the direction of groundwater flow. The test borings were drilled
with a truck-mounted rig equipped with B-inch-diameter, hollow-
stem augers.

Our geologist observed drilling operations and prepared logs
of the borings. Soil samples were obtained from the borings
using a California Drive sampler having an outside diameter of
2.5 inches and an inside diameter of 2.0 inches. The sampler was
driven with a 140-pound hammer having a drop of approximately 30
inches. The blow counts required toc drive the sampler the final
12 inches of each 18-inch penetration were recorded and are shown
on the Boring Logs, Plates 2 =zhrough 16. Soil samples were
retained in brass sample liners. Samples for environmental
analysis were capped and sealed with plastic tape. Teflon
sheeting was placed between the caps and the soil sample. Upon
sealing and labeling, the samples were promptly refrigerated on-
site in ice chests.

Soils are c¢lassified in accordance with the 3Scil
Classification System, described on Plate 17.

All augers, drill rods, samplers, well casing, etc., that
were placed into the boreholes were steam-cleaned prior to their
initial use and before each subsequent use to reduce the
likelihood of cross contamination between borings.

The groundwater monitoring wells are constructed of 2-inch-
diameter Schedule 40 PVC pipe having flush threaded joints. The
lower portion of each well consists of machine-slotted well

screen having 0.020 inch slots. The annular space around the



screened section was backfilled with Lone Star #3 sand. A
bentonite plug, approximately 12 inches thick, was placed above
the sand. The annulus above the plug was backfilled with
bentonite grout. The wells were finished fiush with the
groundsurface. The wellheads are secured by a locking cover.
Specific details of the wells are shown on the appropriate boring
logs.

The wells were developed by removing water with a Teflon
bailer wuntil the water became relatively free of turbidity.
After development, each well was sampled with a Teflon sampling
daevice. The baiier and sampler were steam-cleaned prior to their
initial use and each subseguent use to limit the 1likelihood of
cross contamination between wells. The water samples were
promptly refrigerated on-site in ice chests. All soil and water
samples remained refrigerated until delivered to the analytical
laboratory. Chain-of-custody documents accompanied all samples

delivered to the laboratory.

The piezometers consist of 1.25 inch steel pipe fitted with
a prefabricated steel well point tip. The piezometer pipes
extend approxzimately 32 feet below the groundsurface. A

bentonite pellet seal was placed in the piezometer boreholes at
about mid-depth. The annulus above the bentonite pellet seal was

backfilled with bentonite grout.



IIX SITE CONDITIONS

A. Site History

An underground fuel sgstorage tank was located beneath the
sidewalk at 1330 Martin Luther King, Jr. Way. The tank was
situated approximately 50 feet south of the intersection of
Martin Luther King, Jr. Way and 1l4th Street. The tank was
reportedly used to store gasoline. The unlined steel tank had a
reported capacity of 550 g¢gsallons. The bottom of the tank was
situated approximately 10 feet below the sidewalk grade.

Prior to tank removal, a test boring was drilled (Boring 1A)
and confirmed that the tank had leaked previously. On June 17,
1288, the tank was removed by the Cleveland Wrecking Company.
The tank was removed from the site by the H & H Ship Company and
disposed of. Tank removal was observed by representatives of the
Oakland Fire Department and the Alameda County Health Care
Services Agency (ACHCSA). A s0il sample was obtained from
beneath the bottom of the tank following removal. The sample was
tested for the presence o©of total petrcleum hydrocarbons and
benzene, toluene, xylene and ethylbenzene. Following tank
removal, the excavation was backfilled with on-site soils. The
ACHCSA approved backfilling of the excavation without the remowval
of any contaminated scil, on the basis that studies would be
promptly implemented to define the extent of soil and groundwater

contamination.



B. Subsurface Conditions

Our test borings indicate that soil conditions in the area
are relatively uniform. The upper 9 to 20 feet of soil consists
of clayey sands. These materials are dense and contain
appreciable guantities of silt and clay. Below the clavey sands,
t0 the depthe drilled, are sands containing significantly Iless
511t and clay. With depth, the =ilt and clay content in the sand
decreases. At a depth of about 25 feet, the sands are relatively
clean and fine-grained.

Groundwater was encountered at & depth of approximately 26.5
feet below the groundsurface. These depths correspond to
elevations! of 72.4 to 74.0 feet. Based on this data, it is
apparent that groundwater is flowing toward the northwest at a
gradient of approximately 1 percent. Groundwater level data

recorded in the wells and piezometers is summarized in Table 1.

1 Assumed datum: The elievation of the PG&E manhole in
Martin Luther King, Jr. Way, west of the tank, was
assumed to have an elevation of 100 feet.

5



&£/30/88

7/01/88

7/05/88

7/28/88

TABLE 1.

Time

1300

1400

1430

0900

1500

1400

GROUNDWATER ELEVATION DAYA

Groundwater Elevation! (feet)
Well 8 Piezo 9 Piezo 10 Well 11 Well

16

74.28

74.10

74.16

74.17

74.03

73.93

assumed datum

T2.75

73.02

73.00

73.60

73.50

73.43

6

71.03

72.49

72.37

72.41

72.39

73.10 73.36

73.01 72.93



Iv ANRLYTICAL TESTING

Groundwater samples from the monitoring wells and selected
s0i1l samples from the borings were transmitted to Curtis &
Tompkins, Ltd., a laboratory certified by the Californisa
Department of Health Services to conduct hazardous waste and
water testing. S0il samples from Test Boring 1A were analyzed
for total petroleum hydrocarbons (TPH) in accordance with the EPA
8015 test method (sonication). The results indicated the
presence of gasoline and not other heavier hydrocarbons. For
this reason, all subseguent analyses were performed to check for
total wvolatile hydrocarbonsg {(TVE) in accordance with EPA Method
8015 (purge and trap). The samples were alsc analyzed for
purgeable aromatic compounds in accordance with EPA Method 602Z.
Laboratory test reports are presented in the Appendix. The
analytical test results for soil samples are summarized in Table
2. Groundwater analysis results are presented in Table 3. In
addition, the analytical results for the TPH anslyses are
presented on Plate 1.

The engineering properties of the materials encountered were
evaluated by laboratory tests. The testing program included
moisture content/dry density determinaticns, shear strength,
grain size distribution, and percent passing & #200 sieve. The
grain sgize distribution tests are presented on Flate 18. The

remainder of the test results are presented in the boring logs.



TABLE 2. CONTAMINANT CONCENTRATIONS IN SOIL

TOTAL ETHYL

TVH! BENZENE TOLUENE XYLENES BENZENE
SAMPLE? mg/ kg’ mg/kg _mg/kg _mg/kg _mg/kg
1@ 16.0 ND* ND ND ND ND
i1g 21.0 ND ND ND ND ND
1 @ 25.0 ND ND ND ND ND
2 @ 16.0 ND ND ND ND ND
2 @ 21.0 1,810 26.3 42.5 154 24.8
2 @ 25.5 7,530 29.5 447 752 87.9
3@ 16.0 ND ND ND ND ND
3@ 21.0 2,370 15.9 39.2 199 31.0
3 @ 25.5 ND ND ND ND ND
4 g 16.0 54 ND ND 3.0 0.5
4 4 21.0 6,770 21.9 158 588 101
4 @ 26.0 ND ND 0.2 ND ND
6 @ 17.5 ND ND ND ND ND
6 g 23.0 ND ND ND ND ND
6 @ 27.0 ND ND ND ND ND
7 @ 19.0 ND ND ND ND ND
7 @ 24.0 987 ND 16 64 12
7 @ 28.5 2,020 32.8 74.6 152 26.5
8 @ 16.0 ND ND ND ND ND
8 @ 21.0 ND ND ND ND ND
8 @ 26.0 ND ND ND ND ND
11 @ 25.0 ND ND ND ND ND
14 @ 19.0 ND ND ND ND ND
14 @ 22.0 ND ND ND ND ND
14 @ 25.0 6,710 38.3 324 735 122
i5 @ 25.0 ND ND ND ND ND
16 @ 25.0 7,660 39.3 257 718 117
+ TVH = Total Volatile Hydrocarbons as gasoline
2 mg/kg = milligrams per kilogram or part per million (ppm)
3 Boring number and sample depth (feet)
4 ND = Not detected at concentrations above detection limit;

see test reports for detection limits

)



TABLE 3. CONTRMINANT CONCENTRATIONS IN WATER

Total Ethyl

TPH! Benzene Toluene Xylenes Benzene
Sample (mg/L)? (ug/L)? (ug/L) (ug/L) (ug/L)
Well #8 <10 ND4 ND ND ND
Well #11 10 1800 ND 1200 ND
Well #16 a0 3100 2700 5500 ND
1 TPH = Total Petroleum Hydrocarbons, asgs gasoline
2 mg/L = milligrams per liter or parts per million (ppm)
3 ug/L = micrograms per liter or parts per billion (ppb)
4 ND = not detected at concentrations above detection 1imit;

see test reports for detection limits



V DISCUSSION BEND CONCLUSIONS

Our investigation indicates that detectable concentrations
of gasoline and constituents of gasoline i.e., benzene, toluene,
xylene and ethylbenzene (BTXE) are present in the soil and
groundwater at the site. The source of these chemicals appears
to have been the fuel tank removed from the site. Accordingly,
an "Underground Storage Tank Unauthorized Release (Leak)
Contamination Site Report" should be filed with the ACHCSA. This
report was completed by SCI and transmitted to the County on July
7, 1988. To put the contaminant concentration levels into
perspective, a brief discussion of current regulatory guidelines
applicable to fuel leakage problems is presented below.

A. Regqulatory Criteria

Currently, City, County, legional and State agencies are
active in regulating soil and groundwater contamination resulting
from leaking fuel storage tanks. The local agency in the Oakland
area 1is the Alameda County Health Care Services Agency.
Regionally, the California Regional Water Quality Control Board
(RWQCB), the Department of Health Services (DHS) and the Bay Area
Air Quality Management District may be involved depending on what
type of problems exist.

Formal regulatory criteria for site assessments and
remediation of sites where fuel leakage has occurred have not

been established. Instead, the RWQCB has developed guidelines

10



for addressing fuel leaks?. Specific requirements as to whether
or not remediation is necessary, and i1f so, to what degree, will
depend on many factors, such as (1) the extent of soil and
groundwater contamination, (2) contaminant concentrations, (3)
groundwater hydrology, (4) 1local climatology,., (5) the
potential/current beneficial uses c¢f the groundwater that has
been contaminated, and (6) whether the problem causes a nuisance
or hazardous condition. The response to any problem is generally
negotiated with the RWQCB, locsal regulatory agencies or other
appropriate agencies hased on site specific factors. A brief
gummary of current and draft regulatory guidelines is summarized
in Table 4.

Iin practice, an upper level decision value of 1000 ppm for
total petroleum hydrocarbons (TPH) has been commonly used to
define the extent of removal for fuel contaminated scil. A lower
level decision value of 10 ppm is generally only applicable where
sensitive groundwater conditions exist. Only draft guidelines
have been proposed regarding decision wvalues for BTXE in soil;
the draft guidelines have not been formally adopted by the
regulatory agencies. The RWQCB generally regquires a monitoring
well and quarterly groundwater sampling and analysis at sites
where greater than 100 ppm of TFH has been detected and left in
piace. The RWQECB 1is clear to point out that if future

groundwater contamination results from contaminated soil which is

2 Guidelines for Addressing Fuel Leaks, California
Regional Water Quality Control Board, San Francisco
Region, September 1985.

11



TRABLE 4. SUMMARY OF DRAFT REGULATORY GUIDELINES

S0il Contamination
Constituent Concentraticn General Requlatory Guidelines
TPH <10 ppm! Generally does not constitute a
threat to groundwater or cause a
nuisance or hazardous condition
TPH 10 to May require remediation depending
1000 ppm! °n site specific factors, i.e.,
threat to groundwater, nuisance or
hazardous condition
TPH >100 ppm! Monitoring well required
TPH >1000 ppm! Requires remediation under almost
all circumstances
BTXE <0.3 ppm? Generally does not constitute a
threat to groundwater
BTXE >0.3 ppm? May reguire remediation depending

on threat to groundwater

Groundwater Contamination

TPH <1/4" thickness?! May require remediation if the
condition causes a health threat or
nuisance

>1/4" thickness?! Requires remediation under
on groundwater almeost all circumstances
Benzene >.7 ppb* May reguire remediation
Toluene >100 ppb* depending on groundwater usage
Xylene >620 ppb*
Ethylbenzene >680 ppb®
TPH = Total Petroleum Hydrocarbons
BTXE = Benzene, Toluene, Xylene and Ethylbenzene
ppm = parts per million (milligrams per kilogram or per liter)
ppb = parts per billion (micrograms per liter)

LTI A V5]

Guidelines for Addressing Fuel Leaks, RWQCB, September 1985

Draft Leaking Underground Fuel Tank (LUFT) Field Manual,
July 1987, by State of California LUFT Task Force (not
adopted by S.F. Bay Region EWQCB)

Title 22 CAC 66699

DHS drinking water action levels

Federal Drinking Water Criteria



left in place, regardless of which decision values were applied,
additional remediation may be reguired.

E. Svil Contamination

The analytical test data indicates that & fuel 1lezk has
cccurred in the past. Gasoline concentrations in the soil varied
up to 7660 mg/kg (ppm) near the tank location. The approximate
extent of soil contamination is shown on Plate 1. In many areas,
the concentration of gasocline detected in the s0il exceeds 1000
Epm. Accordingly, we conclude that some c¢lean up of fuel
contaminated soil will likely be reguired. Based on information
generated to date, it appears that scil remediation will be
necessary 1in areas near and northwest of the tank. The
analytical tests indicate that in areas more than 10 feet or so
from the tank, contamination exists within a zone of soil
situated between depths of about 20 and 28 feet. The layer of
contaminated soil appears to be only a few feet thick in areas
furthest from the tank (e.g. Boring 14}. The Boring 14
analytical results suggest that this thin zone of contaminated
soil extends beyond the area explored to date. We believe that
the thin zone of contamination was created by seasonal variations
in groundwater level.

C. Groundwater Contamination

Gasoline and BTX were detecited in groundwater as & result of

past tank leakage. A thin laver of floating gasoline was
detected on the groundwater surface in Well 16. However,
floating product was not observed elsewhere. The extent of the

13



contaminated groundwater plume has not been defined by the data
generated to date. Dissolved gascline, as well as benzene and
toluene, were detected in Well 11, indicating that impacted
groundwater has migrated significant distances from the tank
location. Nondetectable concentrations of gasoline were
encountered in so0il samples from Boring 11; however, gasoline,
benzene and toluene were detected in the groundwater at this
location.

BTX concentrations in the groundwater significantly exceed
DHS action levels for drinking water. However, we judge that the
area will 1likely not be considered a particularly sensitive
groundwater area by the RWQCB. Although unconfirmed, we suspect
that groundwater in the area is likely not used as a drinking
water source. For this reason, we Jjudge that drinking water
standards will not be used to establish clean up levels; some
higher standard will 1likely be applicable, The scope of any
groundwater remediation willl have to be negotiated with the
RWQCB.

D. So0il /Groundwater Remediation

It is premature to draw definitive conclusions regarding the
need for and the extent o©f soil and groundwater remediation.
Input from the ACHCSA and the RWQCB is neceszary before final
decisions are made.

If groundwater cleanup is necessary, we judge that the most
appropriate method to do so will involve installing groundwater

extraction wells, removing water from the wells by pumping, and

14



treating the contaminated groundwater at a facility utilizing
activated carbon filtering or air stripping methods.

Soil remediation will be complicated by the fact that (1)
the area of contamination has largely affected areas beneath city
streets, (2) contamination exists at significant depths below the
groundsurface, and (3) major utility installations exist within
the streetz in the area. These issues will make the removal of
contaminated scils relatively difficult and costly. For these
reasons, we judge that it will be most appropriate to employ
mitigation methods which treat the scil in place (in situ).
Several methods are available to do so. The most common
alternatives are In Situ Biodegradation (ISB) and In Situ
Volatilization (ISV). In brief, the IS5B method utilizes special
bacteria +to consume hydrocarbcns in the soil. An enriched
solution of bacteria and nutrients is allowed to pass through
s0il using injection wells and/or infiltration sumps/trenches.
The ISV method utilizes a system of wells intoe which air is
injected. A system of extraction wells is used to extract air
containing gasoline vapor and cther wvolatile chemicals in the
s0il. The extracted air 1is typically discharged to the
atmosphere (i1f appropriate) or treated using activated carbon
filtering methods prior to discharge to the atmosphere. The
effectiveness of these systems depends significantly on soil
conditions. At this time, we have not identified the most
appropriate method of scil remediation. However, given the sandy

soils at the sgite, we judge that ISV may prove to be the most

15



cost effective and efficient alternative.

Prior to develeoping plans for mitigation systems, it will
likely be necessary to conduct additional engineering studies to
(1) define the lateral and vertical extent of groundwater
contamination, {(2) characterize the permeability of saturated
soils, (3) evaluate the effectiveness of an ISV system, and (4)
define the extent of so0il contamination in areas not yet
explored. Several of these issues should be discussed with the

regulatory agencies prior to proceeding with the studies.

i6



List of Attached Plates:

Plate 1

Plate 2 thru 16

Plate 17
Plate 18

Appendix

Distribution:

2 copies:

2 copies:

2 copies:

1 copy:

WKW: RWR:JPB:clh/ggm

Site Plan

Logs of Borings 1 thru 16 (excluding 5
ang 12)

Unified Soil Classification System
Particle Size Analysis

Laboratory Test Reports

Mr. John Esposito
Bramalea Pacific
1221 Broadway, Suite 1800
Oakland, California 94612

Ms. Lois Parr

City of 0Oakland

Office of Ecconomic Development and Employment
1417 Clay Street

Oakland, California 94612

Ms. Katherine Chesick

Alameda County Health Care Services Agency
890 Swan Way, Suite 200

Oaklang, California 94621

Mr. Lester Feldman

Regional Water Quality Control Board
1111 Jackson Street, Room 6040
Qakland, California 94607
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LOG OF TEST BORING 1

W EQUIPMENT o' Hollow Stem
5% £ Eo ge pate briLten 6/23/88
whe 25 i £ Gxb
LABOHLATORY TESTS g8 ges °ﬂ"__ & atl ELEVATION  --
o 6" CONCRETE
N 3" BASE ROCK
\ BROWN CLAYEY SAND (SC)
s medium dense, moist
5= %
MOTTLED BROWN CLAYEY SAND (SC)
o medium dense, moist
10 \
uc = 705 14.2 122 EF.\- 20
15 \
NE
20— \ W SILTY SAND (SH-
©.200 = 14.0 172 9 =i> . Gggzsglfoaﬂgé}t!_\\ SAND (SM-SP)
- 1ol ] 39
]
X, groundwater level 6/23/88
© e GRAY BROWN SAND (SP)
* medium dense, saturated
BD“EE. .
UC = UNCONFINED COMPRESSIVE SHEAR .
STRENGTH
@200 = % PASSINA #200 SIEVE e
{0.074mm) . boring backfilled with a cement/
5 j : '
SAMPLE TYPE: 3 M. . g?ngg?_;ﬁngrout uoon comoletion
CALIFOPNIA DRIVE SAMPLE
0.0.: 2.5 INCHES
I1.D.: 2.0 INCHES
HAMMER WEIGHT: 140 POUNDS
HAMMER DROP : 30 INCHES 40~
1330 MARTIN LUTHER KING, JR. WAY, OAK.J™'.
S‘ubsurface COHSUltantS JOB NUMEER DATE APPBOVED 2
433,007 6,/29/88 ;
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LOG OF TEST BORING 1A

equipMenT 8" Hollew S+em

L\i'__ 5 "
géae E - g‘ L4 DATE CRILLED §-6-88
iy 4 F 5 &;C Or.t'_
LABORATORY TESTS 23 gé@ “n” 3 E’E\c‘i’) ELEVATION -
AL 6" CONCRETE SLAB
. BROWN SAND (SP)
. loose, moist (fill)
T
51 {of | BROWN SILTY SAND (SM)
J W a7 dense, meist
= | |
‘W 44
15— .
o oM 21
20— | | ,
o |1 becomes very dense, gasoline
J R 64 | oder noted
I/’ 2
Te GREY BROWN SILTY SAND (SM/SP)
. very dense, moist
25111 Rs0/2"
3:[;__ ) groundwater level during driliinc
L ms0/6"
boring backfilled with cement/
; bentonite grout
35—
404
1330 MARTIN LUTHER KING JR. WAY LT
Subsurface Consultants frs e e

437.001

6/30/88




LOG OF TEST BORING 2

B2 oz gy
bEst %4 g 3 Sub
LABORATORY TESTS £3 582 °0: & B&R
5 [N\
-NEE
10 \
uc = 1021 13.7 121 "RNE
s
II ) 31
./
20 i1~
©.200 = 15.4 16.0 106 =- of | 27
54|
©_200 = 26.6 - 20
A A .
301 | [o
LI
35— | |,
40—

eauiement 8" Hollow Stem
pate priLiep 6/23/88

ELEVATION  ——
3" THICK CONCRETE
3" BASE RGCK

BROWN CLAYEY SAND (SC)
mediun dense to dense, moist

becomes mottied brown and gray
betow 9'

BROWH SILTY SAND (SM)
dense, moist

interbedded with some clayey
sand

BROWN SILTY SAND (SM)
medium dense to dense, moist

groundwater level 30 minutes
after drilling

boring backfiiled witn cement/ |
bentonite grout upon completion |
of drilling

1330 MARTIN LUTHER KING, JR. WAY, OAKJT-*™®

Subsurface Consultants 7o

DATE APPRQVED 4
6/29/88 }?‘g)
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LOG OF TEST BORING 3

eouipnent 8" Hollow Stem

{4

ég E,_ £ g pate triLen 6/23/88
0 5 el > Z & e 5 5eb
LABORATORY TESTS géa\ £58 DUV 3 2ES ELEVATION ——
3" CONCRETE
3" BASE ROCK
DARK BROWN SILTY SAND (SM)
loose, moist, with numerous
nieces of glass, brick, etc.
§ (Fi11)
-k 27 | BROWN CLAYEY SAND (SC)
dense, moist
BROWN SILTY SAND (S#)
10~ | |o dense, moist
4.200 = 37.3 12.9 118 -RERREX
154 [
%-200 = 18.3 =. . 20
, 20| I
5-200 = 13.5 17.0 105 =. 41 29
25| .} | 30
A ARUEY groundwater level 6/23/88
30— 1| boring backfilled with a cement/
FV 16 | bentorite grout ubon completion |
of drilling
35
40—
1330 MARTIN LUTHER KING, JR. WAY, QAK JFP-ATE
Subsurface Consultants [ e B
430.002 6/2%/88
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LOG OF TEST BORING 4

eauipment 8" Hollow Stem

B: & oz sy . 6/23/88
E;BS >_"£t-, &E % §E}E DATE DRILLED / /
LABORATORY TESTS 28 Ead °D A1 ELEVATION -
o2 4" ASPHALTIC CONCRETE
N 3" BASE ROCK
= BROWN CLAYEY SAND (SC)
i\{‘ medium dense, moist
. *
5 [\
N
\>\§ becomes mottled gray brown
F\{ below 8'
UC = 1329 13.1 123 "’"‘HN
- . . L] 32
15 N
=>”" o5 | GRAY BROWN SILTY SAND ({St)
NN dense, moist
. 26—
n=200 = 22.5 16.9 99 & * o5
A GRAY BROMWN SAND (SP)
954 | o medium dense, saturated
v B ool groundwater level 6/24/88
K] R R IR
H‘ J 117 | boring.backfilled with a cement/
= bentonite arout upon comnletion
of drilling
35
40~

1330 MARTIN LUTHER KING, JR. WAY, OAKJF-*TE

43C.002 6/29/88

Subsurface Consultants [ v W 6
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OF TEST BORING 6

eauement S Hollow Stem

p—
o
>

¥
gég&’. %I E- g % N oate oRiLLED 0-24-0%
LABORATORY TESTS a8 gk g = x afs
20 00— 0= v omaul ELEVATION
YT
& 6" COANCRETE
- 3" RARE ROCK
0 NARK BROMN SILTY SAMD (S't)
f medium rense, moist with numerous
N pieces of glass and brick (fill)
5 \ BROLE STLTY CLAYEY SA'D (SC)
s medium dense, moist
§ color change to mottled brown and
\ gray below 10 feet
JF RRAMN STILTY SAMD (SM}
. medium dense, moist, fine
'Ii 20 arained
20—
7
L s, | BROME s (SP)
. E - medium dense to dense, moist
25—
h il SROUNDKATER LEVEL 6-24-730
.~ al
boring backfilled with a cement/
30— bentonite grout uron comnletion
of drilling
35—
4

1207 MARTIN LUTHIN KING, g2, MAY, QAR [P-ATE

Subsurface Consultants [ e T 7

236,002 7-11-23
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OF TEST BORING 7

eaupment 9" Hollow Stem

%‘EE > - w .
r _ ot _DA_nn
%EBS >—§E EL’ g §:5 DATE DRILLED (=724 -97
LABORATORY TESTS 23 Zao o~ & 268 ELEVATION
ol 47 RSOIALTIC CALCETE
. . 6" BASE DACK
. BROMI SAND (SP)
U medium dense, moist (F111)
FEE BRAvt CLAVEY SAND (SC)
A \\;< medium dense, moist
Tfi\ color channe to mottled avrav and
\>\§ brown below 7 feet
0= N
151 Ez::
) roeY PRALM STETY SAML (S01)
%-200 = 25.5 14.4 183 21 dense, moist, fine arained
BROUN SAND (SP)
dense, moist, fine arained
=200 = 5.6 12.4 104 - E! 34
25—
! tL COMIMOIATER | EVE] (-24-70
...EI 29
30— horinn baclfil ed with a cement/
bentonite ~rout unon comnletion
of drillinn
35—
40~

1230 VARTIN LUTHER KING, QR WA DK JPeete

SUbSUffSCe COHSUltantS 08 NUMBER g IDTIEF’.% AP)P@J)VED

230,502
U




11

LOG OF TEST BORING 8

coupment o Hollow Stem

‘&J.z- > w
EEB\O )f;',: EE § gmg pate priLLep  (-24-08
£8 a8 D[l— 5 m&l ELEVATION
L COvEn 6" CANCRETE
T CANHALE CRVR 3" RASE ROCK
";.;\(_ e oo IARK BEAV SILTY SAND (S'%)
> STEEL LOCKING CA: medium dense, moist with
| \<\; numerous nieces of alass and
] , N brick (fi11}
e 30 BOREROLE 7 N prO CLAYEY A1 (SC)
o5 >§§\ medium dense, moist
Y,
A— CTHENT/BENTORITE \
<1 oROUT §
(2" DA, SCH. 40 10 N 6
# SOLID PVC PIPE N
19 z::l 24
g
(.
: pontiy STLTY SAND (S71)
medium dense, moist, fine grained
201 |7 A 30
RENTALITE SEAL .H;
® M. o0 FEeT -
o
1l —2a0 SEET
E . .
Sy 2 v 7 E’ 27 | PROIMUMTER LEVEL 6-20-02
— SILTER
E ' NIA, SCH. A0 - BATIN CAN on®,
. e '”:Ll SPDEEN B.‘,,‘I.J .):'\.c:’) (..; J
= o bl el mediun dense tc dense, saturated,
= {n.120% slo* size) 20— | finz grained
=
Bl e cop .
354
4[]_.. f
1330 “ARTIN LUTHER KIN®, JR. WAV, onk J™4E
Subsurface Consultants s wmes o e
430,002 /-11-35
v




11

LOG OF

Y%
DENSITY
{PCF)

MOISTURE
CONTENT
DRY

+— BENTONITE
‘ GROUT

BENTONITE
PELLET
SEAL

[ TR P S P A

- NATIVE SOIL

A 4

TEST BORING 9

eouirment 8" Hollow Stem
paTE DRILLED §-30-88

g E &ub
°ﬂ:__ 3 akp ELEVATION -~
P 3" ASPHALT CONCRETE
€471 3" BASE ROCK
A0 BROWN SILTY SAND (SM)
. medium dense to dense, moist,
s fine grained
IS BROWN CLAYEY SAND (SC)
] ';iz dense, moist
§;> BROWN SAND (SP)
w4, very dense, moist, fine
) grained
25 SROUNDWATER LEVEL 6-30-88
30~ |
35—
40—

Subsurface Consultants

1330 MARTIN LUTHER KING Jr. WAY, OAK.

JOB NUMBER DATE APPROVED

PLATE

10

437,002 7-28-88




LOG OF TEST BORING 10

%'z_ r T W
FL o BT EC 8 2. =
0EF zZb gt 3 gs8
0 oos 6 —
T :]Ert*
& A}
Sk— BENTONITE 1
Ly GROUT |
r).é ’-
‘,.'AII la ) L]
2 L BENTORNITE N\
B priver \
- SEAL §<\;
. 201 -
w—NATIVE SOIL
25— I
&
351
40

EQUIPMENT 8" Hnllow Stem
DATE DRILLED £-3()-88

ELEVATION —~

3% ASPHALT CONCRETE

4" CONCRETE

BROWN SILTY SAND (SM)
mediun dense, moist, fine
grained

BROWN CLAYEY SAND (SC)
dense, moist, fine grained

BROUN SAND (SP)
very dense, moist, fine
grained

GROUNDWATER LEVEL 6-30-88
measured during drilling

1330 MARTIN

LUTHER KING Jr. WAY, OAK

Subsurface Consultants o v

DATE APPROVED
7-28-88 iﬁﬁ;

PLATE

11

\J




P
-
@

B, E. E- 3
=0 [y [ B
8% zzo 4L 2 9g2
C o0~ I = i @Al
5—.
S
10— ﬁl 16
154 \
MELL JETAILES: (SEE }\\;
LA" 9% PORING §) ;iii
=y
20~ .

* 7
12,5 114 ] ‘.'éﬂ 27

30—

1—
o

35—

49~

OF TEST BORING 11

eauievent 57 Pollow stem

DATE DRiLLED H-37-99

ELEVATION

RROUEL STLTY SAND {S7)
mecium dense, moist (Til11)

UATTLED RRAY AND BRAOWY CLAYEY
SAMD (SC)
medium dense, moist

ARAY ERAIM SAMD (SP)
medium dense, moist, fine grain-
ed

PROUNDVATER LEVEL 7-5-737

1330 MARTIN

LUTHER KINR, JR. AV, 0AL. |7A1F

Subsurface Consultants [

A30. 002

DATYE A%VED 1 2

7=11-88
N




LOG OF TEST BORING 13

BlLOWS
FOOT

EQUIPMENT
DATE DRILLED

ELEVATION

e

52 z x 4
o E . - z
R ou o - =
zz® zZo e z
LABORATORY TESTS ge E8e i

= 0—

5-:

10—

15

20—

25—

30—

35—

40~

3" CONCRETE
3" BASE ROCK

DARK BROWN SILTY SAND (SM)
medium dense, moist, with
numerous bricks, pebbles and
debris {fil1)

hit obstruction, boring
terminated at 4.0 feet

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, OAK.

PLATE

JOB NUMBER

430.002

DATE ATJR?VED 13

7/14/88
\J




LOG OF TEST BORING 14

£s :

Bl L iF
LABORATORY TESTS géa\ € ug
=200 = 7.2 10.8 106
%-200 = 5,9

(FT)

— DEPTH

15 &

20—

25

30—

35—

SAMPLE

40~

an

36

eaurpment O Hollow Stem
N
=

. bl
DATE DRILLED 7 -1

ELEVATION ~

4" ASPHALTIC CNNCRETE

4" BAST ROCK

DARK BROWN SILTY SAND (S!Y)
medium dense, moist (fi11)

MOTTLED OLIVE RREEW AND pRAMMT
CLAYEY SAMn (S}
mecdium dense, moist

RROKN CLAVEY SAND (SC)
medium dense, moist

BROLIN SAND (SP)
dense, moist, Tine arained

color change to gray brown below
20 feet

SANUNDVATER LEYEL 7-1-39

borinog hackfilled with a cement/
hertonite nvout ubon camnietion
of drillinn

Subsurface Consultants

1230 MADTIN LUTHER KING, J2. HAY, DAK.JF-ATE

JOB NUMEBER
436,002

DATE App?gvsn 14

7-11-23
N
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LOG OF TEST BORING 15

equipsment 5 Hollow Stem

gL )
EE o %'* Er ? s . DATE DRILLED /=1-07
L zE~ »Z 0 W 3 Ooo
LLABORATORY TESTS g8 LY C‘ﬂ“’ 3 kg ELEVATION T
4" ASPHALTIC CORCRETE
A4 BASE RICK
POOL SILTY SAND {S1)
mediun dense, moist (fill)
5 ARAY PRAYIN SARD {SP)
medium dense, moist, Tine grained
T<§ DATK MRAY PROWN CLAYEY SAND (S1)
16 \>§< medium dense, moist
\>§\ color chande to brown below 10
\\i\ feet
o l
t BROVN SAND (SP)
. dense, moist, fine greained
.'-IE 31 color change to gray brown
2| - below 29 feet
w-200 = 7.2 gg o3
12.5 114 25 = ) I! 37
\ 4 SRAUNDUATER LEVEL 7-1-20
.m 29 color change to brown below 20
H feet
30--
34
35— boring backfilled with a cement/
bentonite grout unorn cornietion
of drilling
40~

Subsurface Consultants

1230 MARTIN LUTHER KING, JR.

WAY, DAK.

DATE
7-11-85%

JOB NUMBIER

420.002

A;i?;ED

PLATE

15

N



G OF TEST BORING 16

eauipment 8" Hollow Stem

oy
Q

W

[ > w

z z )

gE E- £ & £ . DATE DRILLED  7.]-07
gza\ »Z O i ‘21 958

gs gug DG-'* & 288 ELEVATION ~~

£% O ASOHALT CONCRETE

3% RASE ROCK

DARY BROUM SILTY SAND (
medium dense, moist (f

Si1)
i1l

1)

e | ° RROLE SAND (SP)
L madium dense, meist
fine grained

RROMM CLAYEY SAMD (SC)
medium dense, moist

by
P
o 10—
5
b,

becomes mottled aray and brown
below 12 Teet

W'_j_b ¥,

S a0y B
RS 0 W SR
e W

SN YADPTIT = EN SN
¥ A

15—

NN

SUAY DROMN SAMD (SP)
dense, moist, fine grained

LOA D PORING )

-‘_ l-.jg_. * v ’-."""5'"-\'5:. & . = \ . =‘ ‘:‘ . ?-r )

4
“d)  WELL DETAILES: (SEE
}

2

3

TR S

286

25— |. .E

! SUOUDMATER LEVEL MEASURED 7-1-83

i~
(o]

™I
<o

30—

35—

40~

1230 MARTIM LUTHER KING, J7. by, 04K, J7*E

Subsurface Consultants [ v s 16

430,002 7-131-03
\




GENERAL SOIL CATEGORIES

TYPICAL SOIL TYPES

SYMBOLS
: r
i aw | R Weil Graded Grave!. Gravel-Sane Mixlures
i Ciean Gravel with Yy
. little or no fines S
® GRAVEL cp | } Pooriy Graded Gravel, Gravel-Sanc Mixtures
t) &  More than half oW
wd é” coarse fraction
g i larger than ) GM Sity Gravel, Poorly Graded Gravel Sand-Sitt M xlures
v 6 No. 4 sieve size Gravel with more
0= . than 12% fines N
w g Clayey Grave! Poporly Graded Gravei-Sand-Clay
= £ GC Mixtures
- Aot R —
[ .
(0 f SW [ Well Graded Sand. Gravelly Sand
W = Clean sand with litlle . N
R or no fines .
o 5 SAND sSP " " Poorly Gradeo Sand. Gravelly Sand
Y
b More than half ..
8 L coarse fraction
g is smaller than ‘ . o e -
& No. 4 sieve size SM . Suty Sand. Poorly Graded Sand-Silt Mixtures
Sand with more ' \ —
than 12% fines SN,
SC [N, Clayey Sand ~oorly Graded Sand-Clay Mixtures
ML | incraanic St and Very Fine Sand. Rock Flour, Siity or
' Clayey Fine Sand, or Ciayey St with Slight Plasticity

SILT AND CLAY

Liquig Limit Less than 50%

SILT AND CLAY

tiquid Limit Greater than 50%

FINE GRAINED SOILS
Mare than half is smaller than No. 200 sieve

N
CL \
o]
i
MH !
CH

OH

e

inorganic Clay of Low to Medium Piasticity.
Gravelly Clay Sandy Ciay. Sittv Clay. Lean Clay

Orgznic Clay and Orgarnic Siky Clay of
Lovw Plasticity

Ingrganic St Micacecus or Diatomaceous
Fire Sandy ¢r Silty Sois Elastic 5.

tnsrganic Ciay ¢f Figh Plasticity. Fat Clay

Organic Glay o Medium to High @izsticity. Organic Silt

HIGHLY ORGANIC SOILS

gmr—
A AL
PT 222
I

Feat and Cinar High'y Qrgaric Sor's

UNIFIED SOIL CLASSIFICATION SYSTEM

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, DAK.

PLATE

JOB NJMBER

430.007

DATE APPROVED 1 ?

6/29/88




10

U.S. Standard
Sieve Size (in.

o

—51-1— U.S. Standard Sieve Numbers—+-

—ee—  Mydrometer

3 1 34 Y 1 3040 50 100 200 Reterence ASTM D 422
100 L&L_‘B\;A;{J' H'—'é o¥ ; T T : !
80 IIENEE i\\
70 . —
= ;
I » I
o fy f E \
w Lb :
z 607 R 1]
S vE ?: ' % .
o ; i
L 50 f
= i
Z 40 ;
Tt
Q 3
F 5
o ,
& 30 xﬂ:
NN
10
O . -t . T - . —r— i i
100 50 10 5 1 05 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
COARSE | FINE |COARSE| MEDIUM |  FINE SILT OF
COBBLES GRAVEL SAND i CLAY
Syrnbol Sample Source Classification
o BORING 3 @ 15.5 BROWN SILTY SAND (SM)
A BORING 4 6 20.5 GRAY SILTY SAND (SM)

PARTICLE SIZE ANALYSIS

1330 MARTIN LUTHER KING jr. WAY, OAK.

Subsurface Consultants

JOB NUMBER DATE APPROVED
430,007 7-28-88 {(6

PLATE

18

~J




¥ Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878
E 290 Division Street, San franciszo. CA $4103, Phone (415) 864-16563

LABORATORY NUMRBER: 14984A DATE RECEIVED: 06-27-88

CLIENT: SUBSUFACE CONSULTANTS DATE ANALYZED: 07-12-88
JOB NUMBER: 430.002 ' DATE REPORTED: 07-12-88
PROJECT: ML KING JR. WAY FUEL TANK PAGE 1 OF 2
Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap
LAB ID CLIENT ID TVH BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
14984-1 1 @ 16.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
14984-2 1 € 21.0 ND(10}) ND{0.1) ND(0.1) ND(0.1) ND(O0.1)
14984-3 1 @ 25.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
14984-4 2 @ 16.0 ND(10) ND(0.1) ND(0.1) ND(0.1) NKD{0.1)
14984-5 2 € Z21.0 1,810 26.3 42.5 154 24.8
14984-6 2 @ 25.5 7,530 29.5 447 752 87.9
14984-7 3 & 16.C ND(10) ND(0.1) ND{0C.1) NXND(0.1) HND(O0.1)
14984-8 3 € 21.0 2,370 15.9 39.2 1398 31.0
14984-9 3 € 25.5 ND(10) ND{0.1) ND(C.1l) NRD(0.1) HND(O0.1)

ND = None Detected; Limit of Detection is Indicated in Parentheses.

QA/QC SUMMARY

RPD $RECOVERY
TVH 9 G4
TOLUENE 9 75
TOTAL XYLENES 7 73
ETHYL BENZENE 6 72
. &
LABOWATORY DIRL€TOR
San francisco Witrningion los Angeles



BB Curtis & Tompkins, Licl., analtical Laberatories, Since 41878
290 Division Streel. San Francisco, CA 94403, Pnone (415) BO1ABGS

LABORATORY NUMBER: 14584 DATE RECEIVED: 06-27-88
CLIENT: SUBSUFACE CONSULTANTS DATE ANALYZED: (07-12-88
JOB NUMBER: 430.002 DATE REPORTED: 07-12-88

PROJECT: ML KING JR. WAY FUEL TANK PAGE 2 OF 2

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA B020

Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE
(mg/kg) (mg/kg) (mg/kg) {(mg/kg) (mg/kg)
14984-10 4 € 16.0 54.0 ND(0.1) ND(0.1) 3.0 0.5
14984-11 4 € 21.0 6,770 21.9 158 598 101
14984-12 4 & 26.0 ND(10)  ND(0.1) 0.2 ND(0.1) ND(0.31)
14984-13 6 @ 17.5 ND(10) ND{0.1) ND(0.1) ND(0.1) ND(0.1)
14984-14 6 @ 23.0 ND{10) HND(0.1) ND(0.1) ND(D.1) ND(0.1)
14984-15 6 @ 27.0 ND(10) ND{0.1) ND(0.1) ND(0.1) ND(0.1)
14984-16 7 € 19.0 ND(10) ND(0.1) ND(0O.1) ND(0.1) ND(0.1)
14%84-17 7 € 28.5 2,020 32.8 74.6 152 26.5
14984-318 8 @ 16.0 ND(10) ND(0.1) ND{0.1) ND(0.1l) ND(0.1)
14984-19 8 @ 21.0 ND(10) ND(0.1) ND(0.1) ND(O0.1) ND(0.1)
14984-20 8 € 26.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
ND = None Detected: Limit of Detection is Indicated in Parentheses.
QA/QC SUMMARY
%$RPD $RECOVERY
TVH 9 G4
TOLUENE 9 75
TOTAL XYLENES 7 73
ETHYL BENZENE b 72
San Francisco Wilmington {05 Angeles



[ Curtis & Tompkins, LIC!, Anatytical Laboratories. Since 1878
' 290 Division Slreet, San Francisco, CA 94403, Phone (415) 861-1863

LABORATORY NUMBER: 15050 DATE RECEIVED: 07/05/88B

CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 07/12/88
JOB NUMBER: 430.002 DATE ANALYZED: 07/15/88

JOB LOCATION: ML KING JR. WAY, FUEL TANK DATE REPORTED: 07/18/88

Total Volatile Hydrocarbons (TVH) by EPA B015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL
GASOLINE XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

N v n e ML A - - S S NS WRA Sev S e . A M B M ¢ S W s M e e fim e mer e e b SR S SR WS S W M GRS WAl M M LA W M mar e M SAe M Mme e W

15050-1 11@ 25.0° ND(10) ND(0.1) ND(0.1} ND(0.1) ND(0.1)
15050-2 12@ 23.0° ND({10) MD(0.1) ND(0.1) ND(0.1) ND(0.1)
15050-3 14@ 19.0' ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
15050~4 14@ 22.0° ND{10) ND(0.1) ND{(0.1) ND(0.1) ND(0.1)
15050-5 148 25.0° 6,710 18.9 324 735 122

15050-6 15@ 25.0° ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O0.1)
15050-7 16@ 25.0° 7,660 35.3 257 718 117

ND = NONE DETECTED. LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY

¥RPD 4 - 3 1 1
$RECOVERY - 93 96 95 91

LABORATORY e;ﬁﬁc

[

San Francisco Wilrnington las Angeles
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E Curtis & Tompkins, L1d., Analvtical Laboratories, Since 1878
290 Division Street, San Francisco. CA 94103, Phone (415) 86%-1863

LABORATORY NUMBER: 14983 DATE RECEIVED: 06-27-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-28-88
JOB NUMBER: 430.002 DATE REPORTED: 06-2%9-88

JOB LOCATION: ML KING JR. WAY FUEL TANK

Total Volatile Hydrocarbons (TVH)} by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA §020
Extraction by EPA 5030 Purge and Trap

LAR ID CLIENT ID TVH BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

14983-1 7 & 24.0 987 ND(1) 16 64 12

QA/QC SUMMARY

$RFPD <l
$RECOVERY Bl

Py
z%//‘jg w///

LABORATORYyDligfiii//

Sen Francisco Wilmingtcn los Angeles




E Curtis & Tompkins, Lid., Analytical Laboiatories, Since 1878
: 290 Division Street, San Francisco. CA 94103, Phone (415) 861-1863

LABORATORY NUMBER: 15066 DATE RECEIVED: 07--06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-08-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 1 OF 4

Total Petroleum Hydrocarbons in Aqueous Solutions
EPA 8015 (Mcdified)
Extraction Method: EPA 3510

LAB ID CLIENT ID GASOLINE KEROSINE DIESEL
(mg/L} (mg/L) (mg/L)
15066-1 WELL #8 TRACE ND(0.05) ND(0.05)
15066-2 WELL #11 10 ND({0.05) ND(0.05)
1506€-3 WELL #16 90 ND(0.05) ND(0.05)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

Duplicate: Relative % Difference 7
Spike: % Recovery 112

ey
LABORATORY 2;??5?ﬂh

San Francisco Wilmington Los Angeles




Curtis & Tompkins, Ltd., Analvtical Laboratories, Since 1878
290 Division Street, Son Francisco. CA 94103, Phone (415) 8611643

LABORATORY NUMBER: 15066-1 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: (07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 2 OF 4

CLIENT ID: WELL #8

EPA 602: Volatile Arometic Hydrocarbons in Water

RESULT DETECTION
COMPOUND ug/L LIMIT
ug/L
B Tl . v ¢ v o v v v s a b s s s a e e e e ND 1
PO LI s v v v o o vt b r s s s st s v asnanssssacsoaassaasenss ND 1
Ethyl Benzene. ... ..o taneeassotronssrassasss ND 1
Tota) XYlenesS . .i.iue i inrnnrasat ot insnnacssnosas ND 1
Chlorobhenzene. ..o e it sna. e e s ta e ND 1
1,4-DichlOorObenNzZene . « v v vttt orossensssssanns ND 1
1,3~Dichlorobenzene..........c.con e e e ND 1
1,2-DichlOrobEnzZene. . vttt nesaniasnsneanens ND 1
ND = None Detected
QA/QC SUMMARY
SPIKE RECOVERY & T s

@ e o L e - . - e A s . e A S S e e e G L e S e e e LA SR S TS M M M M W el Ml Sl S e e R e e e SR S8 s e

San Francisco Wilimington Los Angeles



Curtis & Tompkins, Ltd., Analvical Laboratories, Since 1878
290 Division Street. Son Francisco, CA 94103, Phone (418) B61-1663

LABORATORY NUMBER: 15066-2 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: (7-19-88
JOB #: 430.002 DATE REPORTED: 07-20-8&
PROJECT: ML KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #11

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

ug/L
BOnzene. ... ... e h e e a e e 1,800 100
LT S I = ND 100
Ethyl BENZene. .. vt ittt oenacnaiiossnnasas ND 100
Total XyYlenes. v vu e inntetonisioettanoassennann 1,200 100
o] B o ala ) 1= 0 1-2 =3 o 1= S ND 160
1,4-Dichlorobenzene. .. ...ttt inssaseeannnas ND 100
1,3-Dichlorobenzent. . v it e i enenonescoaananass ND 100
1,2=-Dichlorobenzene. .. . i iinsesss e ND 100
ND = None Detected

QA/QC SUMMARY

SPIKE RECOVERY & T

— - — R e M i e M Bie Eme G W e M S e e A T M SR W AR TR W T e Py e e e ML A A S S e S S SR T e e e e e A G e S S e e e el A g e

Sarn Francisco Wilrington [os Angeles



E Curlis & Tompkins, L1d., Analytical Laboratories, Since 1878
i 290 Division Street, Son Francisco, CA 94103, Phone (418) 861-1863

LABORATORY NUMBER: 15066-3 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #16

EPA 602: Volatile Arometic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

ug/L
BONZENE . v v v s vt v vt s onsoan et r e s a e e 3,100 100
oY IR L= 1= S 2,700 100
Ethyl BeNZeNe . o1ttt teetenrenonnstncasaassesssassy ND 100
Total Xyl enesS . . .ottt anessinitannansssas 5,500 100
0] e Tiatol o 1= o B = o 1= 2 ND 100
1,4-Dichlorobenzene. .. v vt in ittt naserons ND 100
1,3-DichloYODbEeNZeRE . « it vttt st et v nsnstaverassseass ND 100
1,2-Dich)lorobEnzZene. i ittt ettt i e b ND 100
ND = None Detected

QA/QC SUMMARY
ééi%i”%éééééé?%”"“""""”“"""'"""""“’“""“IBE """""""""""""
San Froncisco Wilraington 1os Argeles



Bl Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878
3 290 Division Street. San Francisco. CA 94103, Phone {415) 861-1863

JOB NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-22-88
JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PRAGE 1 OF 2

SAMPLE ID: FILL END OF TANK

Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Methed References: TPH: Total Petroleum Hydrocarbons, EPA 3550/8015

LAB 1D GASQOLINE KEROSINE DIESEIL
(mg/Kg) (mg/Kg) (mg/Kg)
14932-1 1,000 ND(10) ND(10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

Duplicate: Relative % Difference 21
Spike: % Recovery 87

TZAe T S

Labor&tory Dipgttor

Sarn Francisco Wilrainglon los Angeles
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LABORATORY NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-30-88
~JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PAGE 2 OF 2

SAMPLE ID: FILL END OF TANK

EPA 8020: Volatile Aromatic Hydrocarbons in $oils & Wastes
Extraction Method: EPA 5030 - Purge & Trap

Result LOD
COMPOUND ug/Kg ug/Kg
Y23 002 =10 = DU e cea s 790 100
POl UEIIE . ¢ v o o e o s s s s s s nssonssessstssannaesssansssasnnrs 1,200 500
Ethyl BENzeNne.....:veeneonrnsncasassas e 7,300 100
Total Xylenes......ceveeaecenn e e et 38,000 100
ChlOTrODENZENE . v« t v s vt s s s st oaseuaasaressansesensans ND 100
l,4-Dichlorobenzene........... e i a e ND 100
1,2-Dichlorcbenzene........... e et e e ND 100
1,2-Dichlorobenzene. ... ... riiitenrnarecsnsnes ND 100

ND = None Detected. Limit of detection (LOD) in last column.

QA/QC:

buplicate: Relative % Difference 6
Average Spike Recovery % 89
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g Curtis & Tompkins, L1cl., Ancivtical Laboratories, Since 1878
: 290 Division Street, San Francisco. CA 94103, Phone {415) 861-1863

JOB NUMBER: 14810 DATE RECEIVED: 06/07/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88

PAGE 1 OF 2
Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Method References: TPH: Total Petroleum Hydrocarbens, EPA 3550/8015

LAB 1D SAMPLE ID GASCLINE KERQOSINE DIESEL
(mg/Kg) (mg/Kg) (mg/Kg)

14810-1 1@ 16’ ND{10) ND(10) ND(10)
14810-2 16 217 3,700 ND(10) ND(10)
GASOILTNE KEROSINE DIESEL

(mg/L) (mg/L) (mg/L)

14810-3 BORING 1 58 ND(10) ND(10)

ND = NONE DETECTED. LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QT SUMMARY
Duplicate: Relative % Difference 4
Spike: % Recovery 112

LaBbratorf’D%ybcto

San Francisco Wiimington Los Angeles



e b Curis & Tornpking, id

Brié 1A
LABORATORY NUMBER: 14810-3 DATE RECEIVED: 06/08/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88

SAMPLE 1ID: BORING 1 PAGE 2 OF 2

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOURD ug/L LIMIT

ug/L
=Y o 4 =50 L= 1 S 4,200 100
TOLIUBII . v v v v vt e e s e et t v s s s assasososassansesarsessas 4,800 500
Ethyl BeNzZENE. ...t eenciteearsssorsoasnasasocssas 1,700 100
Total XYlenes...ivu it onrrsesionsantosserannss 12,000 100
00 W o Tao ) =3 £ -1 =5 o 1 -1 ND 100
1,4-Dichlorobenzene. .. .. it e it eneeescesoan ND 100
1,3-Dichlorobenzene. ... ...t vitstinscnneseas ND 100
1,2-Dichlorobenzene . (... ..ttt itnnens . tenen-un ND 100
ND = None Detected

QA/QC SUMMARY
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PROGRESS REPORT 1

UNDERGROUND FUEL TANK LEAK ASSESSMENT
1330 MARTIN LUTHER KING, JR. WAY

SCI 430.002

Prepared for:

Mr. John Esposito
Bramalea Pacific
1221 Broadway, Suite 1800
Oakland, California 94612

By:

L Willin [fed |

R. William Rudolph y
Geotechnical Engineer 741 {(expires 12/31/88)
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es P. Bowers
technical Engineer 157 (expires 3/31/91)

Subsurface Consultants, Inc.
171 12th Street, Suite 201
Oakland, California 94607
(415) 268-0461

July 29, 1988

No. GE 000?41
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I INTRODUCTION

This report records the results of services provided to date
by Subsurface Consultants, Inc. (SCX) regarding an assessment of
an underground fuel leak at 1330 Martin Luther King, Jr. Way, in
Oakland, California. The location of the site is shown on the
Site Plan, Plate 1.

The purpose of the assessment was to check for indications
of previocus tank leakage and conduct studies to define the extent
of soil and groundwater contamination resulting from the leak.
Specifically, the services included drilling test borings,
obtaining so0il samples from within the borings, installing
groundwater monitoring wells, and performing analytical tests on
the soil and groundwater samples.

II FIELD INVESTIGATION *

Subsurface conditions were explored by drilling 14 test

borings ranging from 25 to 37 feet deep. Boring locations are
shown on Plate 1. Test Borings 8, 11 and 16 were converted to
groundwater monitoring wells. Test Borings 9 and 10 were

unsampled probes and were utilized to install piezometer
\

standpipes. Borings 5 and 12 were drilled in nearby areas for

—————

another investigation; the 1logs of these borings have been ~
omitted from this report. The piezometers were used establish

groundwater elevations in areas away from the tank and evaluate
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the direction of groundwater flow. The test borings were drilled
with a truck-mounted rig eguipped with 8~inch~diameter,wggligﬂ:
stem augers.

Our geologist observed drilling operations and prepared logs
of the borings. So0il samples were obtained from the borings
using a California Drive sampler having an outside diameter of
2.5 inches and an inside diameter of 2.0 inches. The sampler was
driven with a 140-pound hammer having a drop of approximately 30
inches. The blow counts required to drive the sampler the final
1?2 inches of each 18-inch penetration were recorded and are shown
on the Boring Logs, Plates 2 through 16. $0il samples were
retained in brass sample 1liners. Samples for environmental
analysis were capped and sealed with plastic tape. Teflon
sheeting was placed between the caps and the soil sample. Upon
sealing and labeling, the samples were promptly refrigerated on-
site in ice chests.

Soils are classified in accordance with the Soil
Classification System, described on Flate 17.

All augers, drill rods, samplers, well casing, etc., that
were placed into the boreholes were steam-cleaned prior to their
initial use and before each subsequent use to reduce the
likelihood of cross contamination between borings.

The groundwater monitoring wells are constructed of 2-inch-
diameter Schedule 40 PVC pipe having flush threaded joints. The
lower portion of each well consists of machine-slotted well

screen having 0.020 inch slots. The annular space around the

¥
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m‘—‘
screened section was backfilled with Lone Star #3 sand. A i\%u,“l

lL
bentonite plug, approximately 12 inches thick, was placed above ﬁ

the sand. The annulus above the plug was backfilled with :}f
ma.r

r

bentonite grout. The wells were finished flush with the oi SiLfod

- e e i ——

groundsurface. The wellheads are secured by a locking cover. (naec v

AT
Specific details of the wells are shown on the appropriate boring “'&"
1ngs. GJM{,) /

The wells were developed by removing water with a Teflon ’5 ’

bailer wuntil the water became relatively free of +turbidity. }’ féﬂ’ﬂfi'

Vololaey -
After development, each well was sampled with a Teflon sampling J

He
device. The bailer and sampler were steam-cleaned prior to their cuctv jﬂf
whe
initial use and each subseguent use to lIimit the likelihood of f‘-ﬂ«wﬁ
g 1
cross contamination between wells. The water samples were (7,21
promptly refrigerated on-site in ice chests. All soil and water On st
n sTree
samples remained refrigerated until delivered to the analytical ujﬁgﬂ
laboratory. Chain-of-custody documents accompanied all samples “"ﬁ‘c‘ﬁ’”w
Ch.;{,dgdm
delivered to the laboratory. (s Caﬁpea

s A Covncrd
The piezometers consist of 1.25 inch steel pipe fitted with
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a prefabricated steel well point tip. The plezom“éter pgpes Stk
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extend approximately 32 feet below the groundsurface. f’bzemne:k
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about mid-depth. The annulus above the bentonite pellet seal was

backfilled with bentonite grout.




I1I SITE CONDITIONS

A. Site History

An underground fuel storage tank was located beneath the
sidewalk at 1330 Martin Luther KXing, Jr. Way. The tank was
situated approximately 50 feet south o©of the intersection of
Martin Luther King, Jr. Way and 14th Street. The tank was
reportedly used to store gasoline. The unlined steel tank had a
reported capacity of 550 gallonu. The bottom of the tank was
situated approximately 10 feet below the sidewalk grade. ;

Prior to tank removal, a test boring was drilled (Boring 1lA) ﬁ/ﬂﬂfl:

and confirmed that the tank had leaked previously. On June 17, fbﬁ

1988, the tank was removed by the Cleveland Wrecking Company. o
The tank was removed from the site by the H & H Ship Company and ﬂﬂwﬁih

disposed of. Tank removal was observed by representatives of the

Oakland Fire Department and the Alameda County Health Care

Services Agency (ACHCSA). A 501] SamPle,fﬂ§S obtained from Mo 1 was
T T o - —’//:-&. Sﬂvr!"-//‘f
bpneath the bottom of the tank follow1ng removal. The sample was ,, J.[.,
tested for the presence of total petroleum hydrocarbons andi%”“ e
benzene, toluene, xylene and ethylbenzene. Following tankz?mqmj
Y.
removal, the excavation was backfilled with on-site soils. The .4 :
éb!t&f' ’-Lc[.q

ACHCSA approved backfilling of the excavation without the removal
of any contaminated soil, on the basis that studies would be
promptly implemented to define the extent of soil and groundwater

contamination.
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B. Subsurface Conditions

Our test borings indicate that soil conditions in the area
are relatively uniform. The upper 9 to 20 feet of soil consists
of clayey sands. These materials are dense and contain 'fﬁ
appreciable gquantities of silt and clay. Below the clayey sands, \
to» the depths drilled, are sands containing significantly 1less
gilt and clay. With depth, the silt and clay content in the sand
decreases. At a depth of about 25 feet, the sands are relatively ////
clean and fine-grained.

Groundwater was encountered at a depth of approximately 26.5 pﬂ,fu‘,j}

feet below the groundsurface. These depths correspond toch %“l

sea. .r3~
elevations® of 72.4 to 74.0 feet. Based on this data, it is F
apparent that groundwater is flowing toward the northwest at a
gradient of approximately 1 percent. Groundwater level data
recorded in the wells and piezometers is summarized in Table 1.

1 Assumed datum: The elevation of the PG&E manhole in \\umaf
Martin Luther King, Jr. Way, west of the tank, was /Aimh
assumed to have an elevation of 100 feet. /
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TABLE 1. GROUNDWATER ELEVATION DATA

Groundwater Elevation! (feet)

Date Time Well 8 Piezo 9 Piezo 10 Well 11 Well 16

6/30/88 1300 74.28 72.75 71.03 - -
1400 74.10 73.02 72.49 - -
1430 74.16 73.00 72.37 - -

7/01/88 0900 74.17 73.60 72.41 - -

7/05/88 1500 74.03 73.50 72.39 73.10 73.36

7/28/88 1400 73.93 73.43 - 73.01 72.93

1 assumed datum

€
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1v ANALYTICAL TESTING q“r"
b /Pf\ “
-)A JDG’)
Groundwater samples from the monitoring wells and selected '.@aﬁ ‘c\?i
ok
\f“)

soil samples from the borings were transmitted to Curtis & \

Tompkins, Ltd., a 1laboratory certified by the California t'\\

\
Al
s,

Department of Health Services to conduct hazardous waste and

N

water testing. Soil samples from Test Boring 1A were analyzed \\

for total petroleum hydrocarbons (TPH) in accordance with the EPA ‘ b{fL
el U

8015 test method (sonication). The results indicated the L&TJ

presence of gasoline and not oither heavier hydrocarbons. fy

s
T

total wveolatile hydrocarbong (TVH) in accordance with EPA Method Ar. ﬁo‘“""

this reason, all subsequent analyses were performed to check for rizlz.ﬂ

8015 (purge and trap). The samples were also analyzed for 4&74(‘“
purgeable aromatic compounds in accordance with EPA Method 602.“80&3 r-
Laboratory test reports are presented in the Appendix, The
analytical test results for s¢il samples are summarized in Table
2. Groundwater analysis results are presented in Table 3. in
addition, the analytical results for the TPH analyses are
presented on Plate 1.

The engineering properties of the materials encountered were
evaluated by laboratory tests. The testing program included
moisture content/dry density determinations, shear strength,
grain size distribution, and percent passing a #200 sieve. The

grain size distribution tests are presented on Plate 18. The

remainder of the test results are presented in the boring logs.

“




TABLE 2. CONTAMINANT CONCENTRATIONS IN SOIL

TOTAL ETHYL
TVH! BENZENE TOLUENE XYLENES BENZENE
SHMPLE? mg /kg? mg/kg mg/kg _mg/kg mg/kg
CA!‘A[Y{{C{&J Fesuffs {af Cpring (R am on i"ﬁfd‘)}/}

1@ 16.0 ND* f ND ND ND ND
1@ 21.0 ND ND ND ND ND
1@ 25.0 ND ND ND ND ND
2 @ 16.0 ND ND ND ND ND
2 @ 21.0 1,810 26.3 42.5 154 24.8
2 @ 25.5 7,530 29.5 447 752 87.9
3@ 16.0 ND ND ND ND ND
3@ 21.0 2,370 15.9 39.2 199 31.0
3 & 25.5 ND ND ND ND ND
4 @ 16.0 54 ND ND 3.0 0.5
4 @ 21.0 6,770 21.9 158 598 101
4 @ 26.0 ND ND 0.2 ND ND
6 @ 17.5 ND ND ND ND ND
6 @ 23.0 ND ND ND ND ND
6 @ 27.0 ND ND ND ND ND
7 @ 19.0 ND ND ND ND ND
7 @ 24.0 987 ND 16 64 12
7 @ 28.5 2,020 32.8 74.6 152 26.5
8 @ 16.0 ND ND ND ND ND
8 @ 21.0 ND ND ND ND ND
8 @ 26.0 ND ND ND ND ND
11 @ 25.0 ND ND | ND ND ND
(Bovnia 173 cbtndencd due o obstrulion of ¢ ')
14 @ 19.0 ND ND ND ND ND
14 @ 22.0 ND ND ND ND ND
14 @ 25.0 6,710 38.9 324 735 122
15 @ 25.0 ND ND ND ND ND
16 @ 25.0 7,660 39.3 257 719 117
1 TVH = Total Volatile Hydrocarbons as gasoline
2 mg/kg = milligrams per kilogram'or part per million (ppm)
3 Boring number and sample depth (feet)
4

ND = Not detected at concentrations above detection 1limit;
see test reports for detection limits

&
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TABLE 3. CONTAMINANT CONCENTRATIONS IN WATER

Total Ethyl

TPH! Benzene Toluene Xylenes Benzene

Sample (mg/L)? (ug/L)? (ug/L) (ug/L) (ug/L)
(e

Well #8 - <10 ND* ND ND ND
Well #11 10 1800 ND 1200 ND
Well #16 90 3100 2700 5500 ND
1 TPH = Total Petroleum Hydrocarbons, as gasoline
2 mg/L = milligrams per liter or parts per million (ppm)
3 ug/L = micrograms per liter or parts per billion (ppb)
4 ND = not detected at concentrations above detection limit;

see test reports for detection limits




V DISCUSSION AND CONCLUSIONS

Our investigation indicates that detectable concentrations
of gasoline and constituents of gasoline i.e., benzene, toluene,
xylene and ethylbenzene (BTXE) are present in the spoil and
groundwater at the site. The source of these chemicals appears
to have been the fuel tank removed from the site. Accordingly,
an "Underground Storage Tank Unauthorized Release (Leak)
Contamination Site Report" should be filed with the ACHCSA. This
report was completed by SCI and transmitted to the County on July
7, 1988. To put the contaminant concentration 1levels into
perspective, a brief discussion of current regulatory guidelines
applicable to fuel leakage problems is presented below.

A. Regulatory Criteria

Currently, City, County, Regional and State agencies are
active in regulating soil and grcundwater contamination resulting
from leaking fuel storage tanks. The local agency in the Oakland
area is the Alameda County Health Care Services Agency.
Regionally, the California Regional Water Quality Control Board
(RWQCB), the Department of Health Services (DHS) and the Bay Area
Air Quality Management District may be involved depending on what
type of problems exist.

Formal regulatory criteria for site assessments and
remediation of sites where fuel leakage has occurred have not

been established. Instead, the RWQCB has developed guidelines

10




for addressing fuel leaks?. Specific requirements as 1o whether
or not remediation is necessary, and if so, to what degree, will
depend on many factors, such as (1) the extent of so0il and
groundwater contamination, (2) contaminant concentrations, (3)
groundwater hydrology, (4) _]:ffiil_ c_limatolo_gz, (5) the
potential/current beneficial uses o©of the groundwater that has
been contaminated, and (6) whether the problem causes a nuisance
or hazardous condition. The response to any problem is generally
negotiated with the RWQCB, 1lcocal regulatory agencies or other
appropriate agencies based on site specific factors. A brief
gsummary of current and draft regulatory guidelines is summarized
in Table 4.

In practice, an upper level decision value of 1000 ppm for
total petroleum hydrocarbons (7TPH) has been commonly used to
define the extent of removal for fuel contaminated soil. A lower
level decision value of 10 ppm is generally only applicable where
sensitive groundwater conditions exist. Only draft guidelines
have been proposed regarding decision values for BTXE in soil;
the draft guidelines have not been formally adopted by the
regulatory agencies. The RWQCB generally requires a monitoring
well and guarterly groundwater sampling and analysis at sites
where greater than 100 ppm of TPH has been detected and left in

place. The RWQCB 1is clear to po:Lnt ‘out_ that if future

groundwater contamlnatlon results from contaminated soil which is

2 Guidelines for Addressing Fuel Leaks, California
Regional Water Quality Control Board, San Francisco
Region, September 1985.

11




TABLE 4. SUMMARY OF DRAFT REGULATORY GUIDELINES

Spil Contamination
Constituent Concentration General Regqulatory CGuidelines

TPH <10 ppm?! Generally does not constitute a
threat to groundwater or cause a
nuisance or hazardous condition

TPH 10 to May require remediation depending
1000 ppm! °n site specific factors, i.e.,
threat to groundwater, nuisance or
hazardous condition

TPH >100 ppm! Monitoring well required
TPH >1000 ppm' Requires remediation under almost

all circumstances

BTXE <0.3 ppm? Generally does not constitute a
threat to groundwater

BTXE >0.3 ppm? May require remediation depending
on threat to groundwater

Groundwater Contamination

TPH <1/4" thickness! May regquire remediation if the
condition causes a health threat or
nuisance

»1/4" thickness?! Requires remediation under

on groundwater almost all circumstances
Banzene >.7 ppbt May require remediation
Toluene >100 ppb* depending on groundwater usage
Xvylene >620 ppb*

Ethylbenzene >680 ppb?®

TPH = Total Petroleum Hydrocarbons

BTXE = Benzene, Toluene, Xylene and Ethylbenzene

ppm = parts per million (milligrams per kilogram or per liter)
ppb = parts per billion (micrograms per 1l1liter)

1 Guidelines for Addressing Fuel lLeaks, RWQCB, September 1985

2 Draft Leaking Underground Fuel Tank (LUFT) Field Manual,
July 1987, by State of California LUFT Task Force (not
adopted by S.F. Bay Region RWQCB)

4 Title 22 CAC 66699

4 DHS drinking water action levels

- Federal Drinking Water Criteria




left in place, regardless of which decision values were applied,

B. Soil Contamination

The analytical test data indicates that a fuel leak has
occurred in the past. Gasoline concentrations in the so0il varied
up to 7660 mg/kg (ppm) near the tank location. The approximate
extent of soil contamination is shown on Plate 1. In many areas,
the concentration of gasoline detected in the s0il exceeds 1000
ppm. Accordingly, we conclude that some c¢lean up of fuel Iqﬂd
contaminated soil will likely be required. HBased on information
generated to date, it appears that so0il remediation will be
necessary 1in areas near and northwest of the tank. The
analytical tests indicate that in areas more than 10 feet or so
from the tank, contamination exists within a zone of soil
situated between depths of about EE“EBEWEE.ﬁﬁﬁEL; The layer of
contaminated soil appears to be only a few feet thick in areas
furthest from the +tank (e.g. Boring 14). The Boring 14
analytical results suggest that this thin zone of contaminated
s0il extends beyond the area explored to date. We believe that A}AL&E
the thin zone of contamination was created by seasonal wvariations fkw&“j
in groundwater level. (g?)

C. Groundwater Contamination

Gasoline and BTX were detected in groundwater as a result of Hou

past tank leakage. A thin layer of floating qasoline_ﬂgg_f*ﬂﬂf

Doyl
detected on the groundwater surface in Well 16. However, !ﬁ%j{]

floating product was not observed elsewhere. The extent of the rgff‘
Hheck., as
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contaminated groundwater plume has not been defined by the data
generated to date. Dissolved gasoline, as well as benzene and
toluene, were detected 1in Well 11, indicating that impacted
groundwater has migrated significant distances from the tank
location. Nondetectable concentrations of gasoline were
encountered in soil samples from Boring 11; however, gasoline,
benzene and toluene were detected in the groundwater at this
location.

BTX concentrations in the groundwater significantly exceed
DHS action levels for drinking water. However, we judge that the
area will 1likely not be considered a particularly sensitive
groundwater area by the RWQCB. Although unconfirmed, we suspect
that groundwater in the area is 1likely not used as a drinking
water source. For this reason, we judge that drinking water
standards will not be used to establish clean up levels; some
feos 51‘}‘.-/79“?‘
higlrer ¥ standard will 1ikely be applicable. The scope of any
groundwater remediation will have to be negotiated with the
RWQCB.

D. Soil/Groundwater Remediation

It is premature to draw definitive conclusions regarding the

J"L“‘T/
! el
need for and the extent of soil and groundwater remediation. ]
Input from the ACHCSA and the RWQCB is necessary before final
decisions are made.
1f groundwater cleanup 1s necessary, we judge that the most

appropriate method to do so will involve installing groundwater

extraction wells, removing water from the wells by pumping, and

14




treating the contaminated groundwater at a facility utilizing
activated carbon filtering or air stripping methods.

Soil remediation will be complicated by the fact that (1)‘
the area of contamination has largely affected areas beneath city
streets, (2) contamination exists at significant depths below the
groundsurface, and (3) major utility installations exist within
the streets in the area. These issues will make the removal of
contaminated soils relatively difficult and costly. For these
reasons, we judge that it will be most appropriate to employ
mitigation methods which treat the soil in place (in situ).
Several methods are available to do so. The most common
alternatives are In Situ Biodegradation (ISB) and In 8Situ
Volatilization (ISV). In brief, the ISB method utilizes special
bacteria to consume hydrocarbons in the soil. An enriched
solution of bacteria and nutrients is allowed to pass through
g0il using injection wells and/or infiltration sumps/trenches.
The ISV method utilizes a system o©of wells inte which air is
injected. A system of extraction wells is used to extract air
containing gasoline wvapor and other wvolatile chemicals in the

soil. The extracted air is typically discharged to the

filtering methods prior to discharge to the atmosphere. The
effectiveness of these systems depends significantly on soil
conditions. At this time, we have not identified the most
appropriate method of soil remediation. However, given the sandy

spils at the site, we judge that ISV may prove to be the most

15
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cost effective and efficient alternative.

Prior to developing plans for mitigation systems, it will
likely be necessary to conduct additional engineering studies to
(1) define the lateral and vertical extent of groundwater

contamination, (2) characterize the permeabllity of saturated

soils, (3) evaluate the effectiveness of an ISV system, and (4)
define the extent of so0il contamination in areas not yet
explored. Several of these issues should be discussed with the

regulatory agencies prior to proceeding with the studies.
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List of Attached Plates:

Plate 1 Site Plan

Plate 2 thru 16 Logs of Borings 1 thru 16 (excluding 5
and 12)

Plate 17 Unified Soil Classification System

Plate 18 Particle Size Analysis

Appendix Laboratory Test Reports
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2 copies:

2 copies:

2 copies:

1 copy:
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Mr. John Esposito
Bramalea Pacific

1221 Broadway, Suite 1800
Oakland, California 94612

Mg. Lois Parrx

City of Oakland

Qffice of Economic Development and Employment
1417 Clay Street

Oakland, California 94612

Ms. Katherine Chesick

Alameda County Health Care Services Agency
B90 Swan Way, Suite 200

Oakland, California 94621

Mr. Leslter Feldman

Regional Water Quality Control Board
1111 Jackson Street, Room 6040
Oakland, California 94607
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LOG OF TEST BORING 1

EGUIPMENT 8" Hollow Stem

%E E_ Z. 2 ¢ paTE DRILLED 0/23/88
Gt 25  LE 2 oeb
LABORATORY TESTS £3 &8s °ﬁ” & a&R ELEVATION  =--
i E= 6" CONCRETE
3" BASE ROCK
L o™\ BROWN CLAYEY SAND (SC)
.Q:: medium dense, moist
5 §
5 MOTTLED BROWN CLAYEY SAND (SC)
§\<\ medium dense, moist
10 \
Uc = 705 14.2 122 N 20
15— PN
N
o o 20 [ RAY BROWN SILTY SAND {SM-SP
7200 = 14.0 7.2 o U || s GRAY BROWN 51 (SM-SP)
25—. . 39
L]
i,
groundwater level 6/23/88
"o GRAY BROWN SAND (SP)
¢ medium dense, saturated
3ﬁ—=. .
UC = UNCONFINED COMPRESSIVE SHEAR .
STRENGTH
¥.200 = % PASSING #200 SIEVE .
0.074mm) | boring backfilled with a cement/
SAMPLE TYPE: 35—].. . g$n§$?}$$ngrout upon completion
CALIFORNIA DRIVE SAMPLE
0.D.: 2.5 INCHES
I1.D0.: 2.0 INCHES
HAMMER WEIGHT: 140 PQUNDS
HAMMER DROP : 30 INCHES 40—

PLATE

1330 MARTIN LUTHER KING, JR. WAY, OAK.

430.002 6/29/88

Subsurface Consultants [ wws 7? 2




i

Drdhd.
Lahe rem

ye N gouipMent 8" Hollow Stem
EEaE ‘EE EE § %m'é DATE DRILLED £-6-88
LABORATORY TESTS 28 Eg@ Eg; 5 D¥g ELEVATION
o] 6" CONCRETE SLAB
. BROWN SAND (SP)
. loose, moist (fil1)
’
1
54 [¢] |o BROWN S]LT‘f SAND (SM)
J W 47 dense, moist
10— |1
! Wl 44
15— .
. -h 21
w0 .
11l |s becomes very dense, gasoline
M 64 | oder noted
Bl
. GREY BROWN SILTY SAND (SM/SP}
Je very dense, moist
511, Wso/2"
ﬁ-_ i groundwater level during driliing
'j50/6i|
boring backfilled with cement/
bentonite grout
35—
40—
1330 MARTIN LUTHER KING JR. WAY | Ve
Sllbsurface Consultan’ts JOB NUMBE R DATE APPROVED 3
430.001 6/30/88




11

LOG OF TEST BORING 2

MOISTURE
CONTENT
%
{ory
DENSITY
(PCF)

LABORATORY TESTS

uc = 1021 13,7 121

%-200 = 15.4 16.0 106

li

%-200 = 26.6

= DEPTH

4 (FT)
BLOWS
FOOT

. |
. F
SAMPLE

-
Ly L]

26

- L]
L] LN A
LV YV AN . .
0/ o

10

35

G

*
- »
L V4]

X

15—
31

20— A~ 27

25— 20
~R

a...%

35

404

couipment 8" Hollow Stem
oaTe oriLeo 6/23/88

ELEVATION  ~—

3" THICK CONCRETE
3" BASE ROCK

BROWN CLAYEY SAND (SC)

mediam dense to dense, moist

becomes mottled brown and gray
below 9'

BROWN SILTY SAND {SM)

dense, moist

interbedded with some clayey
sand

BROWN SILTY SAND (SM)

medium dense to dense., moist

groundwater level 30 minutes
after drilling

boring backfilled with cement/
bentonite grout uvon completion
of drilling

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, QAK]™-*'®

JOB NUMBER

430.002

DAYE APPRAVED 4
6/29/88 E%?)




1t

LOG OF

-4 >
2w E o
bEs? .25
LABORATORY TESTS £8 sag
%-200 = 37.3 12.9 118
%-200 = 18.3
%-200 = 13.5 17.0 105

TEST BORING 3

ecuipment 8" Hollow Stem

EL:. g‘ %m'é paTe pDRiLLep B/23/88
gn" 3 okl ELEVATION ——
3" CONCRETE
3" BASE ROCK
DARK BROWN SILTY SAND (SM)
loose, moist, with numerous
pieces of glass, brick, etc.
= “(fi11)
N BROWN CLAYEY SAND (SC)
\ dense, moist
Dad BROWN SILTY SAND  (SM)
10 | [o dense, moist
B[ 133
154 ||
=. . 24
20|
=a . 29
25— ’
=, J1 30
h ARNRL groundwater level 6/23/88
30— | boring backfilled with a cement/
F'“"' 16 bentonite grout upon compietion
of drilling
35—
40—

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, OAKJP-*"=

JOB NUMBER DATE APPHZVED 5

430.002 6/29/88

\v)
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LOG OF TEST BORING 4

ecuipment 8" Hollow Stem

égg éﬁ Ex é“ g 5 baTe oriLLep 0/23/88
LABORATORY TESTS gé Ege Hﬂ-‘i _a e ELEVATION ==
. : 4" ASPHALTIC CONCRETE
" 3" BASE ROCK
QN BROWN CLAYEY SAND (SC)
\i:\ medium dense, moist
5-' \§\<
>>\§ becomes mottled gray brown
N N below 8'
10— N
uc = 13,1 °
1329 123 N 0
R
h’>” o5 | GRAY BROWN SILTY SAND (St1)
" dense, moist
9 = 16.9 09 I
=200 = 22.5 . 49 = 25
s GRAY BROWN SAND (SP)
95 | o medium dense, saturated
lﬁo LY groundwater Tlevel 6/24/88
) -
Ii. J117 boring .backfilled with a cement/

35—

40

bentonite grout upon comnletion

of drilling

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, OAKJ'-ATE

JOB NUMBER

430.002

DATE PREVED 6
6/29/88 W)




i1

LOG OF TEST BORING 6

EE > T w
B .85 E 4
LABORATORY TESTS £3 guwg Q[IU & a8
N
5 zf\;
\\
\\
&s
10 §
F\g
Q
15 _.\__‘
y
20—
3>
: ! 2
25—
\ 4 o o
30
35—
40~

EQUIPMENT 8" Hollow Stem
pate oriep 6-24-35

ELEVATION

6" CONCRETE

3" BASE ROCK
NDARK BROMN SILTY SAMD (Sr1)

medium dense, moist with numerous
pieces of glass and brick {fill)
BROUN SILTY CLAYEY SAMD (SC)
medium dense, moist

color change to mottled brown ang
gray below 10 feet

RRAIY STLTY SAND (SM)
mediur dense, moist, fine
qrained

BROWH SAND (SP)
medium dense to dense, moist

AROUNDVATER LEYEL 6-24-35

boring backfilled with a cement/
bentonite grout unon comnletion
of drilling

Subsurface Consultants

1327 MARTIN LUTHER KING, JR. WAY, OAK

PLATE .

JOB NUMBER

436,002

DATE

7-11-83

APPEVED
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LOG OF TEST BORING 7

LABORATORY TESTS Eéa\ E§§ ggi E ggg
= |
N
N
10— §
N
15 s
N
4-200 = 25.5 14.4 183 N
%-200 = 5.6 12.4 104 .
25 [+ q
v -
- W
00—
35~
40

eauiement 5" Hollow Stem
DATE pRILLED 5-24-13

ELEVATION

' ASDHALTIC CANCRETE
&n BRSE RACK
BROWY SAMD (SP)

medium dense, moist (fill)

BRI CLAVEY SAND (SC)
medium dense, moist

color chanqe to mottled arav and
brown below 5 feet

nRPAY pRAUM STETY SANG (SH)
dense, moist, fine arained

BROIN SAND (SP)
dense, moist, fine arained

~ROMDVATER LEVEL 6-24-7139

horinn backfilled with a cement/
bentonite nrout unon comnletion
of drillinn

1320 MARTIN LUTHER KING, JR_MRY QAR JFLATE

Subsurface Consultants [ s

APPROVED

DATE
7-11-58




LOG OF TEST BORING 8

§5 r T 4w
Bt ,8E EBE § 3.
g9  EEs o~ 5 al
R - T D‘-W by .
,..-_:*U\HANHOLE COVER =
3N '
4] Rl “STEEL LOCKING CAP --
3" BOREMOLE 5 s
' — CEHENT/BENTONTTE N\
d orout §
2" DIA. SCH. 40 031U =6
SOLID PYC PIPE s
5 sg
20 |° A 30
BENTORITE SEAL . i
22,0 FEET :

1 08,0 FEET :
H4—uo. 2 SAD v P2
= rFie ﬂ
Sf—2" 1A, SCH. 40 —h
=l PYC VELL SCREEN
= (0.7929" slot size) 30—
= ROTTOM CAP

35—
40

an

9" Hollow Stem

6-24-38

EQUIPMENT

DATE DRILLED

ELEVATION

6" CONCPETE
3" BASE ROCK
DARK BRMTL SILTY SAND (SM)
medium dense, moist with
numerous nieces of glass and
brick (fill)
RNOM CLAYEY SAND (SC)
medium dense, moist

(R

medium dense, moist, fine grained

PROUNDATER LEVEL 6-30-283

BRNIM SAND (SP)
medium dense to' dense, saturated,
fine grained

Subsurface Consultants

1330 ARTIM LUTHER KINZ, JR. HAY, QAK.

PLATE

JOB NUMBER

430.002

DATE

7-11-83

APPR%VED

NS




11

LOG OF TEST BORING 9 =i

w

I!E b
EE ° EE
&> k&Y
20 ca

|
|

e
S K- BENTONITE
2 GROUT
BENTONITE
PELLET
SEAL

RS E T

20 |,
| [4—NATIVE SOIL
w B
30— |-
&
e ] "-#\‘QJ: .
6:}( vt 3. /: o et 35—
~ihed 7. - 2
a cg,G_Z:(Q %’N’. i g T2k b gé, o
WP’AE . %j iw":( /Ot;c'”;& zb@ész
‘ﬁﬂwkifd;ag é&/ .
Sl 40—

w
E— d ¥

o
t'u_.' E 91:0
e~ & BEl
0=

ecurirMent 8" Hollow Stem
DATE DRILLED 6-30-88

ELEVATION =~

. o+« v |
w

. m v
¢

sl

« . v Y

15—

N

3" ASPHALT CONCRETE

3" BASE ROCK

BROWN SILTY SAND (SM)

medium dense to dense, moist,
fine grained

BROWN CLAYEY SAND (SC)

dense, moist

BROWN SAND (SP)
very dense, moist, fine
grained

GROUNDWATER LEVEL 6-30-88

Subsurface Consultants

1330 MARTIN

LUTHER KING Jr. WAY, OAKJ*°

JOB NUMBER

430,002

DATE APPROVED 10

7-28-88




LOG OF TEST BORING 10 "~~~

' EQUIPMENT " Hollow Stem

EE . En L~ ¢ - DATE DRILLED £-30-88
bEal 28 iy 3 0ub
£5 kas °n"_ 5 Bl ELEVATION —~
ool 37 ASPHALT CONCRETE
T 4" CONCRETE
1.1 BROWN SILTY SAND (SM)
mediun dense, moist, fine
— BENTONITE : grained
GROUT |-
- BROWN CLAYEY SAND (SC)
\ dense, moist, fine grained
BENTONITE 10 §
PELLET \
N SEAL \
- 15+ s
5 > BROWN SAND (SP)
L very dense, moist, fine
' grained
20—
%—NATIVE SOIL |
25— I - .
A B GROUNDWATER LEVEL 6~30-88
Rk o measured during drilling
C‘;:: v—"f’f‘“ i i ¢
Solonigd Sl prpe vty of
o (ff'z’zt' :‘>c:)! Lo~ ‘;Df V344 35—
-/ra‘/qﬂé MW‘E'..— ,-:"u?_d/) V" 5-/’ O”,C»T
= b orm - ‘7" d1 .
Lty ALl sk
40
b f C 1 1330 MARTIN LUTHER KING Jr. WAY, OAK ”““151
Sur ace Onsu tants JOB NUMBER DATE APPROVED
Subsu 430.002 7-28-88 %

\J
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LOG OF TEST BORING 11

ecurrment BY HoTllow stem

EE r T W, 6-30-98
EEaQ >§E EE ; 515 DATE DRILLED - a0 )=2)
88 Eua o= S 292 ELEVATION ~~
BROVH SILTY SAND (&%)
medium dense, moist (fill)
5—
0 T%;i MATTLED ARAY AND RROMY CLAYEY
W I3 16 | sAMD (sC)
-\ medium dense, moist
IR
MELL DETAILES: (SEE N
Lne 9T BORINA 3 §
>'H 23 | anAy BRAVN SAMD (SP)
. medium dense, moist, fine grain-
204, . ed
OB
125 114 4| W 7
A 4 . FROUNDUATER LEVEL 7-5-27
yE
30~ ’ . 23
15
35—
40

1330 MARTIN

PLATE

LUTHER KING, JR. HAY, OAK.

Subsurface Consultants [ v

430.002

7-11-88

DATE A%VED 1 2
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LOG OF TEST BORING 13

w EQUIPMENT
EEBQ EE E: g % - DATE DRILLED
LABORATORY TESTS §§ §§§ gu'lt_' b $§§ ELEVATION
3" CONCRETE
] 3" BASE ROCK
* DARK BROWN SILTY SAND (SM)
dL medium dense, moist, with
numerous bricks, pebbles and
5 — debris (fil1)
hit obstruction, boring
terminated at 4.0 feet
14~
15—
20—
25—
30—
35—
40~

PLATE

1330 MARTIN LUTHER KING, JR. WAY, OAK.

430.002 7/14/88

Subsurface Consultants s wwee @5 13
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LOG OF TEST BORING 14

43 >
SZ [ 3
b ,95 &L
LABORATORY TESTS §8 gya °u'
28—
%-200 = 7.2 10.8 106
%-200 = 5.9 25—
A A
30—
35—
40—

"] SBAMPLE
BLOWS

ecuipment 3" Hollow Stem
DATE DRILLED 7-1-05

ELEVATION ~

4% ASOHALTIC CONCRETE

4" BASE ROCK

DARK BROWN SILTY SAND {S!1)
medium dense, moist (fil1)

MOTTLED QLIVE ~REEW AND PRIV
CLAVEY SAMD (SC)
medium dense, moist

RROKM CLAYEY SAND (SC)
medium dense, moist

PROV SARD (SP)
dense, moist, fine grained

color change to gray brown below
20 feet

GROUNDUATER LEYEL 7-1-3%2

boring backfilled with a cement/
bentonite arout ubon comnletion
of driltlinn

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. VAY, OAKYPLATE

JOB NUMBER

430.002

7-11-28

DATE A%IED 14




t1

LOG OF TEST BORING 15

-
[ EEPO 5 o
LABORATORY TESTS g§ E E‘ g
%-200 = 7.2
12.5 114
A 4

= DEPTH
| {FT)

20—

25

30—

35=-

SAMPLE
BLOWS

. . B
...'..‘..
i
k%]
Yo

(58]
o

40

cauipment S Hollow Stem
pate paies  /-1-53

ELEVATION

4" ASPHALTIC CONCRETE

4" BASE ROCK

BROI SILTY SAND (SI1)
medium dense, moist (fill}

APAY RROMN SAND (SP)
medium dense, moist, fine grained

DARK NRAY RROWN CLAYEY SAND (SC)
medium dense, moist
color channe to brown below 10
feet

BROUN SAfID (SP)
dense, moist, fine grained

color change to gray brown
below 29 feet

CONNDYATER LEVEL 7-1-32
color change to brown below 2C
feet

boring backfilled with a cement/
bentonite grout unon comnletion
of drilling

Subsurface Consultants [z

1330 MARTIN LUTHER KING, JR. WAY, OAK.]™*T

B NUMBER

DATE APP vED
7-11-89 ?@ 15




1%

w

5% £ z_
he.o T EF
88> &g 4t
20 cag 0—

+A

.‘...,r
P
Kok g

AR e

e NS iy A A T A
- " 4 .'P;!‘,‘h R Y o o K UK

b BT

IR

B

@
i 10
.

Pk s D R

3CH :
it YN
SR oA
b R

Vi R VLN
\”d

WELL DETAILES: (SEE
LOA OF PORINA 8)

R

AR TN TR

AT

¥
L

20

25—

30—

35—

e

40—

w
e
&
=z
-
4]

(A
o

LOG OF TEST BORING 16

coupment 8" Hollow Stem
DATE DRILLED  7.1.30

ELEVATION

4% ASPHALT CONCRETE

3" RASE ROCK

DARK BROUM SILTY SAND (Sit)
medium dense, moist (fill)

BROVM SAND (SP)
medium dense, moist
fine grained

RROMM CLAVEY SAND (SC)
medium dense, moist

becomes mottled gray and brown
below 12 feet

5RAY BROMN SAND (SP)
dense, moist, fine grained

SR0UIDYATER LEVEL MEAS'RED 7-1-33

1330 MARTIN LUTHER KING, JR. MAY, 0A&K.{°4™®

Subsurface Consultants wox wowaen

7-11-33

DATE APPROVED 16




GENERAL SOIL CATEGORIES

SYMBOLS

TYPICAL SOIL TYPES

Clean Gravel with
little or no fines

GRAVEL

More than hatf |
coarse fraction
is larger than
No. 4 sieve size Gravel with more
than 12% fines

Clean sand with little
or no fines

SAND

More than half

COARSE GRAINED SOILS
More than half is larger than No. 200 sieve

is smalfer than |

No. 4 sieve size |
Sand with more

than 12% fines

coarse fraction - — - S

GW |

GP

GM

i R

GC
sw [+ .
sp | °

SM

SC

Well Graded Gravel, Gravel-Sand Mixiures

Poorly Graded Gravel, Gravel-Sand Mixtures

Silty Gravel, Poorty Graded Gravel-Sand-Sili Mixtures

Clayey Gravel, Poorly Graded Gravel-Sand-Clay
Mixtures

Well Graded Sand, Gravelly Sand

Poorly Graded Sand, Gravelly Sand

Silty Sand, Poorly Graded Sand-Silt Mixtures

Clayey Sand. Poorly Graded Sand-Clay Mixtures

SILT AND CLAY

Liquid Limit Less than 50%

SILT AND CLAY

Liquid Limit Greater than 50%

FINE GRAINED SOILS
More than half is smaller than No. 200 sieve

ML

//_

Z

CL

oL

MH

CH

CH

rd 4
Fardd
’ /’
s Vi

I
’
/

Inorganic Silt and Very Fine Sand. Rock Flour. Sitty or
Clayey Fine Sand, or Clayey Silt with Slight Piasticity

Inorganic Clay of Low to Medium Plasticity,
Gravelly Clay. Sandy Clay. Silty Clay. Lean Clay

Organic Clay ang Organic Siity Clay of
Low Plasticity

Inorganic Silt. Micacecus or Diatomaceous
Fine Sandy or Silty Soils, Elastic Silt

Inorganic Clay of High Plasticity, Fat Clay

Organic Clay of Medium to High Plasticity, Organic Silt

HIGHLY ORGANIC SOILS

PT

it

Peat and Other Highly Organic Soils

UNIFIED SOIL CLASSIFICATION SYSTEM

Subsurface Consultants

1330 MARTIN LUTHER KING, JR. WAY, OAK.

PLATE

JOEBE NUMBER

430,002

6/29/88

DATE APPROVED 1 ?
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U.S. Standard
Sieve Size (in)
3 1We 34 3

100 7

i
|

{
i
+—

——>-|<—— U.S. Standard Sieve Numbers —514——

- Hydrometer
3040 50 100 200
H 38 : FEM T L

Reterence: ASTM D 422

L H : 1 TEL oG
IR
i

90

PRI sl M St

80

70

ORI S . ,
P gumm.“ummm",/#/
) .
O S ;4 - ot S -
U SRS SUVUPI SR
T Brteaeer e el TS

80

50

40

PERCENT FINER BY WEIGHT

30

20

10

H H
-

0 -—
100 50

10

1 05

0.1 0.05

GRAIN SIZE IN MILLIMETERS

? +
B i : :
: . . :
Pl H . o H i o
H i i H i
| ; -‘ - : i
; : + :
Con : P : : : :
: 3 ; pon 4 : P : : :
o S . i : ‘ :
i I H : 1 : [ i -
! f; ; IR ; : : i i
| ! LI ;e - i ’
R H H s i ' T ? ; ™ t
: ; i j ! . : |
SE I : BEN Sl H ’ it t
B - b . i \E L EE o4 e, AN i
: R |
i i ; :
. o : bt + +
1N § Hi i : H H
: i K ¥ Py H : 5 :
H ) o R H i N i . .
§ H i i ¢ H H : i
Ly : A . : Sl : : P
i I : : : :
: : coardog . L .
: i Lot N i S
Lot : . : S
L Tz . T i L H T H
TR SR N
- R I SRR A S
o H : P : . H
! | oo b H [ IR \}és ;
; H H $ HE ¥ e -
; oo i : : : .
| SIS [ 3 i H LoEie D e e
R ; i
[ i : %
N ! ; H :
ool . i | : : .
R R L § o - ceee b : S e
O P
4 E [, ¢

0.01 0.005

0.001

COBBLES

COARSE | FINE

COARSE] MEDIUM |

FINE

GRAVEL

SILT OR CLAY

SAND

Symbol

Sample Source

Classification

&}

TA

BORING 3 @ 15.5
BORING 4 @ 20.5

BROWN SILTY SAND (SM)
GRAY SILTY SAND (SM)

PARTICLE SIZE ANALYSIS

Subsurface Consultants

1330 MARTIN LUTHER KING jr. WAY, OAK,

PLATE

JOB NUMBER

430.002

DATE

7-28-88

18

APP?OVED




Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
200 Division Street, San Francisco, CA 94103, Phone (415) 864-1863

LABORATORY NUMBER: 14984A DATE RECEIVED: 06-27-88
CLIENT: SUBSUFACE CONSULTANTS DATE ANALYZED: 07-12-88
JOB NUMBER: 430.002 DATE REPORTED: 07-12-88
PROJECT: ML KING JR. WAY FUEL TANK PAGE 1 OF 2
Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap
LAB ID CLIENT ID TVH BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
14984-1 1 @ 16.0 ND{10) ND(0.1) ND(0.1) ND(0.1) ND(O0.1l)
14984-2 1 @ 21.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
14984-3 1 @ 25.0 ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O.1)
14984-4 2 @ 16.0 ND(10) ND(0.1) ND(0.1) ND(0.1l) ND(0.1)
14984-5 2 @ 21.0 1,810 26.3 42.5 154 24.8
14984-6 2 @& 25.5 7,530 25.5 447 752 87.9
14984-7 3 @ 16.0 ND(10) ND(0.l1l) ND{0.1) ND(0.i) ND(O0.1)
14984-8 3 € 21.0 2,370 15.9 39.2 199 31.0
14984-9 3 @ 25.5 ND(10) ND(0.1l) ND{(0.1) ND(0.1) ND{(0.1)
ND = None Detected; Limit of Detection is Indicated in Parentheses.

QA/QC SUMMARY

%RPD $RECOVERY
TVH 9 84
TOLUENE 9 75
TOTAIL: XYLENES 7 73
ETHYI. BENZENE 6 72

LABORATORY DIREETOR

San francisco Wilmington Los Angeles




Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878

LABORATORY NUMBER:
CLIENT: SUBSUFACE CONSULTANTS

JOB NUMBER:

430.002

PROJECT: ML KING JR. WAY FUEL TANK

250 Division Street, San Francisco, CA 94103, Phone (415) 864-1863

DATE RECEIVED: 06-27-88
DATE ANALYZED: 07-12-88
DATE REPORTED: 07-12-88
PAGE 2 OF 2

Total Volatile Hydrocarbons (TVH) by EPA 8015

Benzene, Toluene, Ethyl Benzene, Xylenes by

Extraction by EPA 5030 Purge and Trap

BENZENE TOLUENE

EPA 8020

TOTAL
XYLENES
(mg/kg)

ETHYL
BENZENE
(mg/kqg)

14984-10
14984-11
14984-12

14984-13
14984-14
14984-15

14984-16
14984-17

14984-18

14984-19
14584-20

ND =

TVH
TOLUENE

CLIENT ID
4 @ 16.0
4 @ 21.0
4 @ 26.0
6 @ 17.5
6 @ 23.0
6 @ 27.0
7@ 19.0
7 @& 28.5
8 @ 16.0
8 @ 21.0
B @ 26.0

TOTAL XYLENES
ETHYL BENZENE

e e e e Al S P o —— - T Rk e o S . A S e M RA T A e = o e o e W S S M B T e e e A R W s e e e e s e

San Francisco

ND(10)
ND(10)
ND(10)

ND(10)
2,020

ND(10)
ND(10)
ND(10)

(ng/kg)  (mg/kg)
ND(0.1) ND(O0.1)

21.9 158
ND(0.1) 0.2
ND{0.1) ND(0.1)
ND(0.1) ND(O0.1)
ND(0.1) ND(O0.1)
ND(0.1) ND(O0.1)

32.8 74.6
ND(0.1) ND(0.1)
ND(0.1) ND(0.1)
ND(0.1) ND(0.1l)

QA/QC SUMMARY

Wilmington

ND(0.1)

ND(0.1)
ND(0.1)
ND(0.1)

ND(0.1)
152

ND(0.1)
ND{0.1)
ND(0.1)

%RECOVERY

94
75
73
72

Los Angeles

ND(0.1)

ND(0.1)
ND(0.1)
ND(0.1)

ND(0.1)
ND(0.1)

ND(0.1)
ND(0.1)

None Detected; Limit of Detection is Indicated in Parentheses.

B
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
290 Division Street, San Francisco, CA 94103, Phone (415) 861-1863

LABORATORY NUMBER: 14983 DATE RECEIVED: 06-27-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-28-88
JOB NUMBER: 430.002 DATE REPORTED: 06-29-88

JOB LOCATION: ML KING JR. WAY FUEL TANK

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH BENZENE TOCLUENE TOTAL ETHYL
XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kqg)

L —— " T T W= e e e e ok Ale AR S A v e A A W R A e e e e LS I S S VS S M M S Gt Ged M R W W W by e S A Al SLE W S e A S S SR e W e W

14983-1 7 @ 24.0 987 ND(1) 16 64 12

QA/QC SUMMARY

%RPD <1
$RECOVERY g1

. s A Al A S S S SR R e e . A Mt A W TR T e e e Al L S e M St S T RR M 7 e ) e wme e M e o e el BEE S W G e el e e e e

LABORATORY#DIR iii//

San francisco Wilmington Los Angeles




Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878
290 Division Street, San Francisco, CA 94103, Phone (415) 864-1863

LABORATORY NUMBER: 15050 DATE RECEIVED: 07/05/88
CLIENT: SUBSURFACE CONSULTANTS DATE EXTRACTED: 07/12/88
JOB NUMBER: 430.002 DATE ANALYZED: 07/15/88
JOB LOCATION: ML KING JR. WAY, FUEL TANK DATE REPORTED: (7/18/88

Total Volatile Hydrocarbons (TVH)} by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE TOTAL ETHYL
GASOLINE XYLENES BENZENE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

— . M . ! T o o i M AP W SAm NS PR S M S e R M R R W W T T e e Ak Ak A A AR W e G M S W e ek S S S W S S W et S SR M M R Fme s e e

15050-1 11@ 25.0° ND(10) ND(0.1) ND(0.l) ND(0.1) ND(0.1)
15050-2 12@ 23.0° ND(10) ND(0.1) ND(0.l) ND(0.1) ND(0.1)
15050~3 148 19.0° ND(10) ND(0.1) ND(0.1) ND(0.1) ND(O.1)
15050-4 14@ 22.0’ ND(10) ND(0.1) ND({0.1) ND(0.1) ND(O0.1)
15050-5 14@ 25.0° 6,710 38.9 324 735 122

15050-6 15@ 25.0° ND(10) ND(0.1) ND(0.1) ND(0.1) ND(0.1)
15050-7 168 25.0° 7,660 39.3 257 719 117

ND = NONE DETECTED. LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY

ot e b A . S S A AR W W Er s o b W b s GRS B ST S M P e e e AR R S W e e e e el ek M G ) S SR M e St G M R4 TEP T e e el s e

%$RPD 4 - 3 1 1
$RECOVERY - 83 96 85 91

P —— i S T T T S em M= Smm M N P MMM ERE FET W T e e e e Al A M A S S e W S G e e et e e A S S P ma) e e e A AP M SMA S M e e R A M e e s S e

LABORATORY %EC?R
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Curtis & Tompkins, Ltd., Anaiytical taboratories, Since 1878

290 Division Street. San Francisco, CA 94403, Phone (415) 861-1863

LARBORATORY NUMBER: 15066 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-08-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 1 OF 4

Total Petroleum Hydrocarbons in Agueous Solutions
EPA 8015 (Modified)
Extraction Method: EPA 3510

LAB ID CLIENT 1D GASOLINE KEROSINE
(mg/L) (mg/L)
15066-1 WELL #8 TRACE ND(0.05)
15066-2 WELL #11 10 ND(0.05)
150663 WELL #16 90 ND(0.05)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

Duplicate: Relative % Difference
Spike: % Recovery 11

DIESEL
(mg/L)

ND(0.05)
ND(0.05)

ND(0.05)

7

C ‘
LABORATORY DJIRECTAR

San francisco Wilmingfon Los Angeles




Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
290 Division Street, San Francisco, CA 94103, Phone (415} 864-1863

LABORATORY NUMBER: 15066-1 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: (07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 2 OF 4

CLIENT ID: WELL #8

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPQOUND ug/L LIMIT

ug/L
Bl 2T . v v e s st s t s s st s s s s aansansesstststaos s ND 1
Toluene. . ..o ivesasen ettt i s ND 1
Ethyl BenRZene......ccessetosotsstsasssoasanosonns ND 1
Total Xylenes. .. i eieriirertsssseaentiononsoesnans ND 1
ChlorObenzZene. . « v v ot tvsssecatsattosroanseneserssans ND 1
l1,4~Dichlorobenzene...... e e et e ND 1
1,3-Dichlorobenzene. .. ... iinit e snonaens ND 1
1,2-DichlorObEenzZene. « . in e svstessansonoonas ND 1
ND = None Detected

QA/QC SUMMARY
spike RECOVERY ® i
San Francisco Wilmington los Angeles




Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
290 Duwvision Street, San Francisco, CA 94103, Phone (415) 861-1863

LABORATORY NUMBER: 15066-2 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #11

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

ug/L
BENZENE. . v o s o e e e et e et 1,800 100
o 3 - Y = 2 ND 100
Ethyl BenzZene.. ...ttt roneracrssctosssassrans ND 100
Total Xylenes..... et Ch e et 1,200 100
ChlorobDENZeNe. ¢ i vttt ctatassatotsssssnsesacansnsess ND 100
l,4-Dichlorchenzene........... . ND 100
1,3-Dichlorobenzene. . vs e it onetaanssassroeessss ‘ ND 100
1,2-Dichlorcbenzene. ... ..ot esaastsancscns ND 100
ND = None Detected

QA/QC SUMMARY

SPIKE RECOVERY & 106

i S R P R T W ETE W e o v s G AR AN LS A M A S S R G S S Gue e e P S Gt G MU e W MR FER W e i A e A S SE A B S s M S G wer e S S RS M Wt mne v e L AL am e

San Francisco Wilmington Los Angeles




Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
290 Division Street, San Francisco, CA 94103, Phone (415) 861-1863

LABORATORY NUMBER: 15066-3 DATE RECEIVED: 07-06-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 07-19-88
JOB #: 430.002 DATE REPORTED: 07-20-88
PROJECT: ML, KING JR. WAY TANK PAGE 3 OF 4

CLIENT ID: WELL #16

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

ug/L
2T 5= Y= 1 3,100 100
PO Lt TIE e v v v v v v s e o s st e seascsasssssasotosnnosenenss 2,700 100
Ethyl Benzene.. ...t tennnsreenristrssssnnsss ND 100
Total Xylenes. ..o iierisrenrsaneenieinronnssanss 5,500 100
ChlorObeNZEeNe . « v v vt i v i st ssar st sosasseannsnanaasoas ND 100
1,4-Dichlorobenzene. .. ... oottt itorasaaeses ND 100
1,3-Dichloxobenzene. . ...ttt iinitinnssesons ND 100
1,2-Dichlorobenzeng. . . vttt ieransesrssaansan ND 100
ND = None Detected

QA/QC SUMMARY

SPIKE RECOVERY % 106

e (L EE GA S G e e ¢ MR A R EEP RS M EE U R E e W i b S e P M M ML AR A S R MR M SR P A e G S R M D S e b G d e AL A AL L S S T M e s e W e

San Francisco Wilmington Los Angeles




Curtis & Tompkins, Ltd., Analvtical Laboratories, Since 1878
290 Division Street, San Francisco, CA 94103, Phone (415) 861-1863

JOB NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-22-88
JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PAGE 1 OF 2

SAMPLE ID: FILL END OF TANK

Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Methed References: TPH: Total Petroleum Hydrocarbons, EPA 3550/8015

LAB ID GASQOLINE KERQSINE DIESEL
(mg/Kq) (mg/Kg) (mg/Kg)
14932-1 1,000 ND(10) ND(10)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

o e A L A B T A R T e A M e e e T —— - T W E M e e feb SRS S L S s

Duplicate: Relative % Difference 21
Spike: % Recovery 87

ALl TS

Laborf&tory DipgtCtor

San Francisco Wilmington los Angeles




‘ b Curtis & Tompkins, Lic.

LABORATORY NUMBER: 14932 DATE RECEIVED: 06-20-88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06-30-88
JOB #: 430.001 DATE REPORTED: 07-01-88
PROJECT: MLK JR. TANK PAGE 2z OF 2

SAMPLE ID: FILL END OF TANK

EPA 8020: Volatile Aromatic Hydrocarbons in Soils & Wastes
Extraction Method: EPA 5030 - Purge & Trap

Result LOD
COMPOUND ug/Kg ug/Kg
BENZENE. 4 e ootonsnnesos et e aa s e ettt 790 100
Toluene..... G ee et Gt et e e et 1,200 500
Ethyl BeNzene......cottciosonssssscnsons et e e 7,300 100
Total XYlenesS. ....oeiieiereniitososstosnssansaoanesas dinggg 100
ChlOrObENZEeNE. « vttt s st es s st estsanassaarsoacsssrn ND 100
1,4-DiChlOrObeNZeNE. s ettt snasassonesssssanis ND 100
1,3-Dichlorobenzene. ......c.ve.. e e st et ND 100
1,2-Dichlorobenzene......... e aserseeees s e e ND 100

ND = None Detected. Limit of detection (LOD) in last column.

QA/QC:

Duplicate: Relative % Difference )
Average Spike Recovery % 89




290 Division Street, San Francisco. CA 94103, Phone (415) 861-1863

JOBR NUMBER: 14810 DATE RECEIVED: 06/07/88
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88

PAGE 1 OF 2
Results of Analysis for Petroleum Hydrocarbons in Soils and Wastes

Method References: TPH: Total Petroleum Hydrocarbons, EPA 3550/8015

LAB ID SAMPLE ID GASCLINE KEROSINE DIESEL
(mg/Kg) (mg/Kg) (mg/Kg)

e A L U . g e . T e ity AN NS W M S S S M M M e Gy A AR A S S T AL M e T e e Ak S EE S s e e e A8 L SUS A e Al e S

Sample. 1A

14810-1 1@ 16’ ND(10) ND(10) ND(10)
14810-2 1@ 21’ 3,700 ND(10) ND(10)
GASQOLINE KEROSINE DIESEL

(mg/L) (mg /L) (mg/L)

14810-3 BORING 1 68 ND{10) ND(10)

ND = NONE DETECTED. LIMIT OF DETECTION IS INDICATED IN PARENTHESES.

QA/QC SUMMARY

Duplicate: Relative % Difference 4
Spike: % Recovery 112

Laboratory Di}S’ecto

San Fancisco Wilrnington Los Angeles




Cb Cunris & Tompkins, Lid.

@ué A )
LABORATORY NUMBER: 14810-3 DATE RECEIVED: 06/08/8B8
CLIENT: SUBSURFACE CONSULTANTS DATE ANALYZED: 06/07/88
JOB #: 430.001, BRAMALEA PACIFIC TANK DATE REPORTED: 06/13/88
SAMPLE ID: BORING 1 PAGE 2 OF 2
EPA 602: Volatile Aromatic Hydrocarbons in Water
RESULT DETECTION
COMPQUND ug/L LIMIT
ug/L
BENZENE. «vsetrsonrssences et e et st et 4,200 100
ToOlUANE . s v e e v v svessassnsnssons Ceraraeen Ce e e e 4,800 500
Ethyl BeNzZeNe. ... ..ot eetonasssosononssesnssssses 1,700 100
Total XyleneS...n .t teesasorassssasssnsossnsasas 12,000 100
ChlorObenzZene. . v v v vt vttt v sssasmectonsasassnssasas ND 100
l,4-Dichlorobenzene........ccoeeenerrieonannanens ND 100
1,3-Dichloxrobenzene..... Gt e ca s et e e . ND 100
1,2-Dichlorobenzene. . ..o tviicnatainsanesseresrs ND 100

ND = None Detected

QA/QC SUMMARY

e e . — - A —— e Al S S S o e S L U W b AL S - AL M S S S s g e S S S e e e s 8 S

$RPD 4
$RECOVERY 118
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SITE SAFETY PLAN

TANK REMOVAL

1330 MARTIN LUTHER KING JR. WAY
OAKLAND, CALIFORNIA

SCI 430.001

Prepared for:

Ms. Lois Parr

City of Oakland

Office of Economic Development
and Employment

1417 Clay Street, 2nd floor

Oakland, California 94612

By:

Sy ] o

James P. Bowers
Gegtechnical Engineer 157 (expires 3/31/91)

ﬂWWW

R. William Rudolph
Geotechnical Engineer 741 (Pxplres 12/31/88)

=
Ne. GE 000741
12/31/88

Subsurface Consultants, Inc.
171 12th Street, Suite 201
Oakland, California 94607
(415) 268-0461

June 14, 1988



I INTRODUCTION

This Site Safety Plan has been prepared to outline the
minimum standards regarding hazardous conditions which should be
applied to the site. This plan will be followed by the City of
Oakland during their involvement in the project. The contractor
will be responsible for the preparation and implementation of a
Health and Safety Plan for his/her own personnel.

One underground gasoline storage tank is currently situated
below the sidewalk adjacent to the west side of Martin Luther
King Jr. Way, between 13th and 14th Streets, in Oakland,
California. The tank is reportediy 8 feet long and 4 feet in
diameter, and has a capacity of 550 gallons. The bottom of the
tank is approximately 7 feet below the sidewalk grade.

A preliminary investigation of the tank site was conducted
by Subsurface Consultants, Inc. (SCI) on June 6, 1988. The

investigation consisted of drilling and sampling one test boring
adjacent to the tank. Two samples and a grab groundwater sample
from the test boring were analyzed for total petroleum
hydrocarbons (TPH); the groundwater sample was also analyzed for
benzene, toluene, =xvlene and ethylbenzene (BTXE). The analyses
indicated that soil and water near the tank contain significant
concentrations of TPH and BTXE.

Presently, an adjacent building is being demolished and the

property owner, Oakland Redevelopment Agency, is requesting that

the tank be removed. Sinée the contractor has demolition crews



o
and equipment currently on-site it would be most cost effective ?wbﬁ'
YV
SCI gy
will characterize the site by identifying the horizontal anda}?t%@‘
fank

lateral extent of contamination and the impact of contaminationdﬂym%ﬂz

to remove the tank and backfill the excavation at this time.

on the groundwater after demolition activities have ceased.

Analytical tests will be performed to monitor the remediation

during a subseguent phase of work.
Thigs plan outlines a personnel and work site safety program

to minimize the risks of endangering surrounding personnel and/or

property.

II HEALTH AND SAFETY CONSIDERATIONS

A. Key Personnel

Health and Safety Officer

SCI will designate a Health and Safety Officer who will be
responsible for planning, implementing and auditing the health
and safety program for the project.

B. Hazardous Substance Description

Light petroleum hydrocarbens {(gasoline)}, including BTX&E
have been detected in the so0il and groundwater at the site. The
range of concentrations that have been measured at the site is

presented in the following table.



Material Concentration (ppm=mg/L)

Soil:
TPH(as gasoline) 0 - 3700
Water:
Benzene 4.2
Toluene 4.8
Ethylbenzene 1.7
Xylene 12
TPH (as gasoline) 68

C. Chemical Distribution

Gasoline was encountered by SCI in the socil above the
groundwater level. The gasoline concentrations are likely to be
greatest adjacent to the existing tanks, becoming less with
distance from the tanks.

D. Chemical Hazards

Potential chemical hazards include skin and eye contact and
inhalation or exposure to potentially toxic concentrations of
chemical wvapors. The identified toxic compounds that exist at
the site are listed below with descriptions of specific effects
of each. The list includes +the main toxic¢ constituents of
gasoline (Benzene, Toluene, Xylene and Ethylbenzene).

1. Benzene

a. Characteristics:

Clear, colorless, highly flammable 1liquid with
characteristic ocdor



b. High exposure levels may cause:
Acute restlessness, convulsions, depression,
respiratory failure, suspected carcinogen

. Permissible exposure level in air (PEL) for a time
weighted average (TWA) over an eight hour period:

Ti: 10 m PR = f

F Pp (rEJH {ﬁpﬂpfﬁ

Toluene

a. Characteristics:
Fefractive, flammable 1liguid with benzene-like
odor

b. High exposure levels may cause:
Headache, nausea, eye irritation, mild macrocytic
anemia, but not leukopenia (less toxic than
benzene)

C. PEL for an 8-hour TWA:

FEL:ZOO ppm Tiid= lao

Xylene

a. Characteristics: Clear, mobile, flammable liquid

b. High exposure levels may cause: severe eye
irritation, skin irritation, narcosis

cC. PEL for an 8-hour TWA: 100 ppm T = /0 d

Ethylbenzene

a. Characteristics:
Colorless liquid, aromatic odor, highly flammable

b. High exposure levels may cause:
Skin, nose and eye irritation, dizziness, ataxia,
loss of consciousness and respiratory failure

c. PEL for and 8-hour TWA: 100 ppm
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E. Physical Hazards

Other on-site hazards may include physical injuries due to
the proximity of workers to engine-driven heavy equipment and
tools. Heavy equipment used during excavation will 1likely
include a backhoe. Only trained personnel will operate machines,
tools, and equipment; .all of which will be kept clean and in good
repair. Safety apparel required around heavy egquipment will
include a hard hat and hard tip shoes.

The perimeter of the excavation will be shored and/or sloped
to create acceptable stable temporary cut slopes. All work will

be performed in accordance with OSHA guidelines.

IIX WORK PLAN INSTRUCTIONS

A. Level of Protection

Regular surveys of the site and knowledge of the anticipated
hazards will determine the level of protection and the proper
safety procedures to be employed. The workers coming into
contact with the excavated materials will wear hard tip beoots,
disposable latex gloves and a hard hat. G&mmﬂ£j>

The level of protection for personnel working in the area
will be upgraded if organic wvapor levels exceed 0.5 ppm above
background levels continuously for more than 5 minutes. In this

event, personnel protective eqguipment will include double

Jjcartridge respirators for organic vapors, tyvex coveralls,

‘gloves, hard hat with safety shield or safety glasses and hard
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tip boots.

BE. Combustible Gas and Organic Vapor Monitoring

SCI will monitor ambient levels of combustible gas wvapors
using a Gastech Hydrocarbon Supersurveyor, Model 1314 and a
portable Photo-Ionization Detector (PID). The Health and Safety
Cfficer will be notified if combustible gas wvapor levels exceed
ambient concentrations in the =samples. Excavation will cease,
equipment will be shut down, and personnel will withdraw from the
area if either (1) the organlc vapor concen on in the

— :foﬂ" ;: *f\d ez IREQ. r’AN'
operators' breathing =zone exceedé\s ppm/pr (2) the combustible

gas vapor concentration twc feet above the excavation exceeds

-~

iom ) [o

‘\5000 ﬁ%m/Or‘5U percent of the lower explosive limit, The Health

and Safety Officer will determine when personnel may return to
the work area.

In the event low levels of organic vapors are detected,
personnel will wear appropriate respirators (using NIOSH approved
combination cartridges for organic vapors and dusts).

C. Site Entry Procedures

The tank area is shown on the Site Plan. Access to the site
will be controlled with barricades. All personnel entering the
work zone will be qualified field personnel wearing the proper
level of protection. Eating, drinking, smoking and any other
practices which increase the probability of combustion or hand-~
to-mouth transfer will be prohibited in the work =zone. A first
aid kit and a 20-pound ABC fire extinguisher and potable water

will be available at the site.

6
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D. Decontamination Procedures and Disposal

All disposable protective clothing will be put into plastic
bags and disposed of in a garbage receptacle. In the event of a
medical emergency, the injured party will be taken through
decontamination procedures, if possible. However, the procedures
will be omitted when it may aggravate or cause more harm to the
injured party. A member of the work team will accompany the
injured party to the medical facility to advise on matters

concerning chemical exposure.

Iv EMERGENCY MEDICAL CARE

In the event of an injury or suspected chemical exposure,
the first responsibility of the Health and Safety Officer will be
to prevent further injury. This objective will normally require
an immediate end to work until the situation is rectified. The
Health and Safety Officer may order an evacuation of the work
party.

The Health and Safety Officer's primary responsibility in
the event of an accident will be evacuation, £first aid, and
decontamination of injured team members. The Health and Safety

Officer will determine safe evacuation areas and begin first aid.

7



A.

v EMERGENCY PROCEDURES

Response to Emergency

In case of an injury, the Health and Safety Officer will use

the appropriate first aid kit and contact off-site medical help,

if appropriate.

H.

Emergency Contacts

Ambulance, Fire, Police: 911

Hospital - Peralta Hospital
450 30th Street
Qakland, California
(415) 451-4900

Chemical Spills: National Response Center (24 hours)
{800) 424-3300

Chemtrec: Chemical Releases (24 hours)
(800) 424-9300

Environmental Protection Agency
Emergency Response Section:
(415) 974-7511

Poison Control Center (24 hours)
(415) 428-3248

Cal-OSHA District Office: /'ﬁ;) 056,
Occupational Injuries
(415) 557-1677
Regional Water Quality Conticl Board:
(415) 464-1255
Acute Exposure Symptoms and First Aid
Exposure Route Symptoms First Aid
Skin Dermatitis Wash immediately with

soap and water, contact
ambulance if evacuation
is necessary
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Eye Irritated eyes Flush eyes with water,
contact ambulance

Inhalation Vertigo, tremor Move perscon to fresh air,
cover source of chemicals

Ingestion Nausea, vomiting Call Poison Control
Center

Contingency Plan

The following procedures will be used in case of an
unpredictable event:

Fire: Use fire extinguisher if localized and
call the fire department if uncontrolled

Chemical Exposure: Follow first aid treatment specified
previocusly

Physical Injury: Provide First aid treatment and contact
ambulance for evacuation, if appropriate



0

NOTE: Groundwater was encountered at a depth
of 29.5 feet below the sidewalk during
drilling. This does not represent a
stabilized condition.
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