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San Francisco, California 94108 EMERYVILLE. CALIFORNIA
Dear Mr. Wren:

In accordance with your request, we have performed a soil and ground water
quality evaluaiion at the proposed Emeryville Postal facility. The scope of work
performed throughout this investigation was discussed with you and described in
our proposal dated May 7, 1993. The purpose of this investigation was to further
evaluate the extent of impacted soil and ground water as well as the need for and
polential effectiveness of remedial measures at the site.

Four forms of petroleum fuel hydrocarbons (gasoline, diesel, keros n

have been detected in the shallow on-site soils; mainly at 2 depth of greater than
approximately 3 feet. The impacted soil appears to be located within an
approximately 6- to 18-inch layer lying direcily above ground water in the southern
portion of the site.

Ground water was generally encountered at approximate depths of 4 to 9 feet
below grade. The highest diesel range hydrocarbon level (4,900 parts per billion
[ppbD) was detected near the down-gradient site boundary. The highest gasoline
range hydrocarbon level (1,500 ppb) was detected near the up-gradient site
boundary in the southeast corner of the property, suggesting that in addition to an
on-site source in the southeast comer of the site, an off-site source also could be
impacting the project site. Benzene at 3.2 ppb was the only compound detecied
exceeding drinking water standards.

Due to the low levels of petroleum hydrocarbons detected in the site's soil and
ground water and that these hydrocarbons are likely to be relatively immobile and
degrade over time, further remedial aclions are not warranted, in our opinion.
However, pericdic monitoring of the on-site ground water should be initiated to
monitor the migration and natural degradation of the petroleum fuel
hydrocarbons.

We recommend also that you seek legal counsel regarding contacting the former

on-site tenants and owners to evaluate responsible parties and to obtain financial
assistance with further remedial actions. Consideration also should be given to

Y 105¢C yor Avenue, Mourtain View Calror o GAGAS (215 067 2300 TAX A5 96,2785



United States Postal Service Proposed Emeryville Postal Facility

contacting Westinghouse regarding the soil with low levels of PCBs along the
western boundary of the site that may be off-hauled prior to construction.

We refer you to the text of the report for details regarding our investigation. If
you have any questions, please call.

Very truly yours,

LOWNEY ASSOCIATES
'::—:_ - = f?
N PO
Stason I. Foster
EnviEnmcnm_L.E{)%ineer

1/ /f: ) l\ \

b."L_“‘“ el . .'I""'I—'

Ron L. Helm C.E.G.
Environmental Geologist

RLH:SIF

Copies: Addressee (6)
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SOIL AND GROUND WATER QUALITY EVALUATION

PROPOSED EMERYVILLE POSTAL FACILITY

6121 HOLLIS STREET
EMERYVILLE, CALIFORNIA

1.0 INTRODUCTION

In this report, we present the resuits of our soil and
ground water quality evaluation for the referenced site
(Figures 1 and 2). The purpose of this work was to
further evaluate site conditions and the need for
remedial measures. The physical constraints affecting
remediation were evaluated also on a preliminary
basis. As you know, we recently performed a
preliminary soil quality evaluation at the site. Our
conclusions and recommendations were presented in
the April 16, 1993 report titled, “Preliminary Soil
Quality Evaluation, Proposed Emeryville Postal
Facility, Emeryville, California.”

The project site consists of approximately 1.7 acres
of undeveloped land in a primarily industrial area
bounded to the north by 62nd Street, to the south
by Westinghouse Corporation property, to the west
by Southern Pacific railroad tracks, and to the east by
a parking lot for the 6121 Hollis Street building.
Many of the buildings in the area date back to the
early 1920s. The proposed United States Postal
Service facility is expected to be developed by June
1994, and building foundations, asphaltic parking
areas, and drives are expected to cover 95 percent of
the native soil. Reportedly, only small strips of land,
primarily at the front entrance along 62nd Street, will

I.OVNE\'ASSOCIA ES

1.1 Purpose

1.2 Site/Project
Description
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be left uncapped to allow planting of decorative
landscaping.

Previous work to evaluate site conditions has included
a review of site history, coellection of numerous soil
samples, installation of one ground water monitoring
well, collection of ground water grab samples, and
the performance of a geophysical survey.

As discussed in detail in previous reports (referenced
below) for the site, the property has been used for a
variety of purposes by several tenants. Former
tenants include Thomas Rigging (a draying and rigging
company), ITT Grinnell (a plumbing supply
business), and U.C. Livermore Laboratory. A former
on-site warehouse was also reportedly used for
storage and repair of automobiles (Dames & Moore,
March 26, 1993),

A 1930 Sanborn Fire Insurance map shows the site to
have been used as an oil distribution facility operated
by both Shell and Guardian Oil companies (Dames &
Moore, March 26, 1993). Fourteen storage tanks,
presumably above ground, were used to store
petroleum fuels at the site. Four of the tanks,
located on the southeastern portion of the site, were
used to store gasoline. The ten remaining tanks were
located on a concrete pad near the southwestern
corner of the property; these tanks stored oil. Oil
pumps and a filling shed were also shown on the
Sanborn map. This distribution facility was
demolished sometime prior to 1949,

Polychlorinated biphenyl (PCB) contamination has
been detected in soil and ground water immediately

LOVYNEYASSOCIATES

1.3 Site Background
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south of the site on property owned by
Westinghouse (see section 1.4, following). In
response, this site was enclosed by an underground
slurry wall and capped. Several soil samples
collected on the adjacent site near the southern
boundary of the subject property were analyzed for
PCBs by the California Department of Health Services
in February 1981, and elevated pCB levels were
detected. The former owner of the site, I'TT Grinnell
Corporation, contracted CH2M Hill in 1981 to
evaluate shallow soil quality on the parcel immediately
east of the project site. Reportedly, PCBs were
detected along this property’s southern boundary,
with the highest concentrations (2,400 parts per
million [ppml) found adjacent to a railroad spur
which ran between the Grinnell and Westinghouse
properties.

To evaluate the potential impact of the Westinghouse
facility on soil quality at the project site, 41 shallow
soil samples were collected and analyzed for PCBs
(Harding Lawson Associates, September 1990).
Reportedly, only one sample contained PCBs (at 52

ppm) above 5 ppm. A secongd-saalysis) performed
on this sample detected PCBs

To further assess the concentration of PCBs and total
petroleum hydrocarbons (TPH) in subsurface soil and

ground water, additional sampling was conducted at
the site (Harding Lawson Associates 1992). Of the 22
soil samples analyzed, PCBs were detected only in
one sample (21 ppm) collected near the eastern
boundary of the property. TPH as diesel was
detected in three borings, with a maximum
concentration of 700 ppm near the western property

I.OVNE\'ASSOC!ATES
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boundary. TPH as kerosene was also detected in
three borings at concentrations ranging from 2 to 86
ppm. To evaluate ground water quality, one ground
water monitoring well was installed and sampled, and
two ground water grab samples were collected.
Analytical results indicated PCBs (up to 390 parts per
billion [ppbl), TPH as diesel (up to 22,000 ppb), and
TPH as$ kerosene (up to 870,000 ppb) in the ground
water (Harding Lawson Associates, April 1992).

During preliminary construction activities in January
and February 1993, several underground pipes and a
600-gallon underground storage tank were
encountered at the site. A geophysical survey was
subsequently performed to evaluate if additional
buried features were present (Dames & Moore,
March 5, 1993). This survey detected other
anomalies.

Fourteen soil samples were collected from five
trenches excavated at the site in February 1993
(Dames & Moare, March 16, 1993). Diesel fuel,
kerosene, petroleum oil, and PCB were detected
during this investigation at [c-w;"s T.J;'P_I.ﬂ.J O ppm, 56

ppm, 81 ppm, ﬂnc{ﬁ.[lij pp:‘.i", respectively

To_evaluate the unknown anomalies as well as soil
quality, 12 additional trenches were excavated in April
1993 (Lowney-Associates, April 1993). This work
indicated that several hundred feet of piping, most of
which appeared to be old utility lines, were present
on-site. In addition to the tank discovered during
previous construction activities, a second tank was
found to be located beneath the sidewalk along the
northern side of the property. Also, what appeared

OV/NEY/ASSOCIATES

Trnommeagl Gooiart S i

Page 4



United States Postal Service

Proposed Emeryville Postal Facility

to be globules of diesel fuel were observed floating
on the ground water in trenches located just south
and southeast of the existing ground water
monitoring well. This product ranged in thickness
from a2 sheen to approximately 1/8 inch and
appeared to be very weathered diesel.

Petroleum hydrocarbons, mainly diesel range
compounds, were detected in soil at concentrations
which generally near 1,000 ppm with 2 maximum of
2,900 ppm: The majority of the impacted soil
appeared to located directly above the ground water

table within the capillary fringe. Ground witer
below the site was typically encountered at depths of
between 4 and 6 feel.

On the southeast corner of the site, soil impacted
with petroleum oil (up do 13,000 pgu}? was
encouniered. This oil appéamﬁﬁh{gﬂgr than the
gasoline and diesel range hydrocarbons encountered
on other portions of the site.

Westinghouse Electrical Corporation facility began
operations in 1924 at a facility located immediately
southeast of the site. The property located directly
south of the site is also owned by Westinghouse.
This facility was used for maintenance and repair of
electrical transformers which contained PCBs, and has
a history of PCB contamination. Westinghouse was
formerly listed on the State Superfund List and is
currently on the California Regional Water Quality
Control Board (CRWQCE) North Bay Toxics list as well
as on the Division of Toxic Substance Control
Backlog Site Cleanup List. PCBs have been detected
in soil at the Westinghouse facility at levels up to

1.4 Westinghouse

Athid) o SRS, (B

Page 5



United States Postal Service

Proposed Emeryville Postal Facility

430,000 ppm and on the property directly south of
the project site at up to 130,000 ppm. Ground water
below the facility was also found to be impacted by
PCBs. Between 1985 and 1986, Westinghouse initiated
remedial measures including excavation and off-site
disposal of highly impacted soil, and on-site
encapsulation of soil containing lower PCB levels. As
mentioned previously, a bentonite and polymer
slurry wall was installed around the site to a depth of
30 to 35 feet to limit the off-site migration of PCBs.
The impacted soil was subsequently covered with a
clay and asphaltic concrete cap (Dames & Moore,
March 26, 1993).

The scope of work performed during this
investigation included the following:

* Performance of a soil vapor survey including
advancing 46 vapor probes and performance of a

vapor extraction feasibility evaluation.

= Collection and laboratory analysis of soil samples
from 25 exploratory borings.

* Conversion of four of the borings to “perma-
nent” ground water monitoring wells.

* Development, sampling, and surveying of the
four newly installed wells. The existing well was

also surveyed and sampled.

* Performance of slug tests on four wells to
evaluate aquifer parameters.

* Preparation of this report.

LOWNEY:SSOCES

1.5 Scope of Work

vrenmenel Gevatancy Ergre

Page 65



United States Postal Service

Proposed Emeryville Postal Facility

2.0 SITE INVESTIGATION

To help evaluate the distribution of volatile
petroleum hydrocarbons in soil at the site, a soil
vapor survey was performed on June 2 through June
4, 1993. This survey consisted of advancing 46 vapor
probes (vp-1 through vP-46) in a grid pattern with
spacings of approximately 30 feet. Probe locations
are shown on Figure 3. A copy of the soil vapor
survey report is presented in Appendix F.

Each of the vapor probes was constructed of 1/2-
inch diameter schedule 40 galvanized steel pipe with
a forged point at the lower end. To allow for vapor
extraction, the lower 2 feet of the probes were
perforated with 3/16-inch holes.

The probes were driven with a hand-held pneumatic
driver to depths between 3 and 5 feet based on the:
estimated depth to ground water at each location.
An electric hammer-drill was used to penetrate the

pavements where necessary. The goal was to drive

the probes to within approximately 1 foot of the-

ground water table which was estimated to range
from approximately 3 feet below low lying areas to
approximately 6 feet below locations with higher
surface elevations. Probe depths were also varied if
the permeabitity of the soil initially encountered was
insufficient to allow for adequate vapor sample
extraction.

After installation, soil gas was drawn from each
probe through teflon tubing using a vacuum pump.
Each sample was analyzed for total volatile
hydrocarbons using a Beckman 400 total hydro-

2.1 Soil Vapor Survey

2.1.1 Soil Vapor
Analyses

LOW/NEY/ASSOCIATES
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carbon analyzer equipped with a flame ionization
detector (FID).

As shown in Table 1, total hydrocarbon concen-
trations (up to 13,000 ppm) were detected in soil
vapor at various locations. These results are also
presented on Figure 3.

To further evaluate the constituents of the petroleum
vapors detected, a tedlar bag sample was collected
from well MwW-1, which was installed in the area
where the highest total hydrocarbon wvapor
concentration was detected. An organic and hydro-
gen sulfide-like odor was noted during collection of
the tedlar bag sample. The sample was analyzed for
total petroleum hydrocarbons as gasoline, BTEX, and
methane.  Analytical reports are presented in

Appendix D. TPH as gasoline was detected at 7.1 ~

mg/l (approximately 7,100 ppm). Benzene and
toluene were detected at 0.052 and 0.020 mg/l,
respectively. Ethylbenzene, xylenes, and methane
were not detected.

TABLE 1. Soil Vapor Sample Analysis for Total Hyvdrocarbons
6121 Hollis Street
Emervville, California
Sample Total
Location Date Depth (it) Vacuum (in.Hg) Hydrocarbons (ppm®)
VP-1 6-2-93 3.0 15 10,000
VP-2 6-2-93 3.0 2.0 20
VP-3 6-2-93 3.0 0.0 10
VP-4 6-2-93% 3.0 0.0 b
VP-5 6-2-93 3.0 0.0 4
VP-6 6-2-93 3.0 18 4,000
VP-7 6-2-93 3.5 4.5 5
VP-8 6-2-93 3.5 13 5
VP-9 6-2-93 3.5 5.0 210
continued
LOW/NEYASSOCIATES
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TABLE 1. il Vv r5is
6121 Hollis Street
Emeryville, Californja
(continued)
Sample Total
Location Date Depth (ft) Vacoum(in.Hg) Hydrocarbons (ppm?*)
VP-10 6-3-93 4.0 2.0 12
VE-11 6-2-93 5.0 2.5 9,400
VP-12 6-2-93 NS NS NS
VP-13 6-2-93 5.0 0.0 15
VP-14 6-2-93 5.0 4.0 2,500
VP-15 6-2-93 5.0 Not Available 1,500
VP-16 6-3-93 4.0 1.0 260
VP-17 6-3-93 4.0 10 37
VP-18 6-3-93 5.0 1.25 9
VP-19 6-3-93 5.0 4.5 28
VP-20 6-3-93 5.0 5.0 31
VP-21 6-3-93 4.0 3.5 16
Vp-22 6-3-93 4.0 4.0 17
VP-23 6-3-93 4.0 0.0 40
VP-24 6-3-93 4.5 1.0 1,500
VP-25 6-3-93 4.5 2.0 300
VP-26 6-3-93 4.5 0.0 8
Vp-27 6-3-93 4.5 3.0 12
VP-28 6-3-93 4.5 0.0 4
VP-29 6-3-93 4.0 4.0 1,300
VP-30 6-3-93 4.0 2.0 5
VP-31 6-3-93 3.5 4.0 15
VP-32 6-3-93 5.0 2.5 6
VP-33 6-3-93 5.0 4.0 19
VP-34 6-3-93 5.0 3.0 26
VP-35 6-3-93 4.5 1.5 9,200
VP-36 6-3-93 4.5 2.5 6,900
VP-37 6-3-93 4.0 0.0 5
VP-38 6-3-93 4.0 0.0 6
VP-39 6-4-93 3.0 4.5 30
VP-40 6-4-93 4.5 0.0 9,700
VP-41 6 4.5 4.5 AR
VP-42 .-5-4-93> 4.5. 4.5 13,000 .
VP-43 6-4-93 4.5 1.5 11,000
VP-44 6-4-93 5.0 4.5 19
VP-45 6-4-93 3.0 0.0 3
VP-46 6-4-93 4.0 0.0 3
NS Not Sampled- prebe could net be driven
* Ppm as propane in air
To evaluate soil quality at the site, soil samples were 2.2 Soil Quality
subsequently collected from 25 exploratory borings Evahmtion
(EB-1 through EB-21 and MW-1 through MWw-4).
LOV/NEYASSOCIATES ;
Ervironmenia » Geoteennical » Inginesing Senares PEE‘E :}



United States Postal Service

Proposed Emeryville Postal Facility

Borings Mw-1 through MW-4 were converted to
ground water monitoring wells as discussed below in
section 2.3. This work was performed on june 6 and
7, 1993. The boring locations are shown on Figure 4.

Exploratory borings EB-6 through EB-12 were drilled
near the southeastern corner of the site to evaluate
the extent of oil impacted soil that was previously
detected in shallow soil during trenching in this area.
Similarly, soil samples from exploratory borings EB-
18 through EB-21 were collected to evaluate the
extent of oil and PCBs that were previously detected
in the shallow gravelly fill located beneath the former
train track spur that ran along the western side of the
site (Lowney Associates, April 1993).

The remaining borings were located in areas at which
elevated total hydrocarbon levels were detected
during the soil vapor survey or in areas where
petroleum fuels were suspected to have been stored
during the time the site was used as an oil
distribution facility. Two additional borings, }313-13ﬁs
and Mw-3, were drilled through the water-bearing
zone into the underlying aquitard to help evaluate the
vertical extent of petroleum hydrocarbon
contamination in the southern portion of the site.

On June 7 and 8§, 1993, 25 exploratory borings were
drilled to depths of 5 to 15 feet at the locations
shown on Figure 4. At the time of drilling, ground
water was encountered at depths ranging from 3.5 to
9 feet below grade. ‘The upper-most stratum
(stratum Af) consisted of fill material ranging from
silty/sandy gravel to gravelly clay. Stratum Af was
encountered in all borings to depths of 2 to 7 feet.

2.2.1 Subsurface
Materials

LOWNEYASSOCIATES
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Stratum B, silty clay to clayey silt, was encountered
beneath the fill to a maximum depth of # feet in all

1o EIRARD b

borings except exploratory borings EB-5 and EB-l%.

Stratum C, the water-bearing zone, underlies stratum

B and consists of sandy clay to sandy gravel to a #

maximum depth of 13 feet. *

Stratum D was encountered beneath stratum C in
borings MW-3, EB-2, and EB-13 to the®maximum
depth explored of 15feet. Stratum D is a silty cldff
aquitard. Boring logs are presented in Appendix A.

Soil samples were collected from each boring at
depth intervals typically of 5 feet or less. The sail
samples collected were monitored for volatile
hydrocarbons using a portable organic vapor meter
(OVM). As shown on the attached boring logs (see
Appendix B), OvM readings ranged from 0 to >1,000
ppm, with the highest levels typically detected in soil
located just above the ground water table.

Based on the ovM data and field observations,
selected samples from the borings were analyzed for
TPH as gasoline and BTEX compounds (EPA Test
Method 8015/8020), diesel and kerosene range
hydrocarbons using a fuel fingerprint analysis (EPA
Test Method 8015M), and total petroleum oil
(Standard Method 5520EF). In addition, two
composite samples, EB-(6, 7, 10, 11) and EB-(18 to
21), collected from the oil and PCB impacted areas at
the southeast corner of the site and beneath the
former train track spur along the western site
boundary, respectively, were analyzed for 17
California Assessment Manual (CAM) metals;

2.2.2 Soil Analyses

OV/NEYSSOCIATES
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halogenated volatile organic compounds (VOCs) (EPA
Test Method 8010); reactivity, corrosivity, and
ignitability (RCI); and PCBs (EPA Test Method 8080).
These analyses are typically required by local landfills
prior to acceptance of soil. Analytical results are
presented in Tables 2 and 2A. Copies of all
laboratory reports are attached in Appendix D.

TABLE 2. Laboratory Results of Soil Samples for Petroleum Hydrocarbons

6121 Hollis Street

Emeryville, California
{concentrations in ppm)

Xylenes VOCs PCBs

Non-Gas
Mix
Extractable (<C8)
Sample Depth Hydrocarbons (gasoline Ethyl-
Location (fect) Oit {diescl range) range) Benzene Toluene Benzene
EB-1 2.5-3.0 -- = <1.0 <0.005 <0.005 <0.005 <0.005
4.0-4.5 <50 <1.0 ae = - - =
EB-2 2.5-3.0 - - <1.0  <0.005 <0.005 <0.005 <0.005
7.5-8.0¢ 740 1,500 570¢ <0.005  <0.005 <0.005 2.7
EB-3 70775 <50 <10 <1.0 <0.005 <0.005 <0.005 +<0.00%
EB-5 7.0-7.5 <50 <1.0 <1.0  <0.005 <0.005 <0.005 <0.005
EB-6 2.0-2.5 <50 & = = L == i
EB-7, 2025 70 -
EB-8  2.0-2.5 <50 = = -
EB-% 2.5-3.0 92 - .-
EB-10  2.5-3.0 530 -- .- -
EB-i1: 2.0-2.5 190
EB-12  43-5.0 <50 - o - - - -
EB-13 4.5-3.0 190 3901 52 <(1.005 0.038 <0.005 0.13
14.5-15.0 <50 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005
EB-14 5.0-5.% <50 <1.0 <1.0  <0.005 <¢.005 <0.005 <0Q.00%
EB-15 50-5.5 <50 1002 12 <0.005 0.017 0059  0.037
EB-16 €590 <50 <1.0 <1.0  <0.005 <0.005 <0.005 <0.005
EB-17 5.0-5.5 <50 25 19 <0.005 0.035 0.052 0.34
EB-18 0.5 51k .- .- . - .- .-
EB-19 0.5 <50 = .. = 8 :
EB-20 0.5 <50 e s - =
EB-21 0.5 <50 o - st -
EB-(6,7,10,11)° s - -- -- -- --
EB(18-21)* e <1'04 <1.0 <0.005 <0.005 <0.005 <0.005
MW-1 2530, ...160 5.3 <1.0 <0.005 <0.005 <0.005 <0.005
MW-2 ﬁ%‘&%ﬁ% ‘ ﬁ ¥ - - - - - .-
5.5-6.0 490 1005 330 <0.005  <0.005 <0.005  0.60
continued
I.O\INE\'ASSOCIATtS
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TABLE 2. Laboratory Results of Soil Samples for Petroleum Hydrocarbons
6121 Hollis Street
Em il aliforni
(concentrations in ppry

(continued)
Non-Gas
Mix
Extractable (<C6)
Sample  Depth Hydrocarbons (gasoline Ethyl-
Location (feet) 0il (diesel range) range) Benzene Toluene Benzene Xylenes VOCs PCBs
MW-3  7.0-7.57 <50 98% 420 ¥ <0005 1.0 2.3 1.0 5 &
12.5-13.0 2.30'* <1.0 " <1.0 <(}.005 <0.005 <0.005 <0.005 == -~
MW-4 6.0-6.5 180 ° 3 26 . <0.005 0.026 <0.005 <0.005

ND  Not Detected above laboratory detection imits
- Not Analyzed

* Composite sample
< Less than detection limit
1 Non-diesel mix (C-10 ro C22)
2 Motor oil
35 Gas
4 (>C18)
3> Kerosene and discrete peaks
TABLE 2A. Laboratory Results of Composite Soil Samples for Metals and RCI
6121 Hollis Street
Emervville, California
(concentrations in ppm)
TTLC
EB-(6,7,10,11) EB-(18-21) Maximum Limit
Metals
Antimony <5.0 <5.0 500
Arsenic <5.0 18 500
Barium 21Q 210 10,000
Beryllium <0.01 <0.01 75
Cadmium <0.01 31 100
Chromium 23 26 2,500
Cobalt 7.9 8.0 8,000
Copper 19 45 2,500
Lead 31 61 1,608
Mercury <1.0 0.17 20
Molybdenum <0.05 <0.05 3,500
Nickel <0.05 <0.05 2,000
Selenium <5.0 5.0 100
Silver <0.01 <0.01 500
Thallium <5.0 <5.0 760
continued
\/ 7
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TABLE 2A.

6121 Hollis Street
Emeryville, California

(concentrations in ppm)

EB-(6,7,10,11) EB-(18-21)

Vanadium 21 25
Zinc 59 220

Corrosivity (pH) 6.6 6.1

gnitability

Flashpoint >100°C >100°C

Reactivity

Sulfide <13 <13
Cyanide <0.50 <(.50
Reaction with Water Negative Negative

As shown in Table 2, a low concentration of PCBs
(0.45 ppm) was detected in the composite sample
collected near the former on-site railroad track spur.
However, PCBs were not detected in the composite
samples from the southeast corner of the site. VOCs
were not detected in the samples; the analyses also
indicated that the soil tested is not reactive,
corrosive, or ignitable.  Metal concentrations
detected in these composite soil samples are typical
of naturally occurring background levels.

To better evaluate ground water quality at the site, 23
exploratory borings MW-1, MW-2, MW-3 and MW-4
were converted to ground water monitoring wells.
Each well was permitted and installed in accordance
with Zone 7 Water Agency Guidelines. Well permits
are presented in Appendix A. Boring logs, well
construction details, and details regarding our field
investigation are included in Appendix B. Well

LOVVNEYASSOCIATES
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development and sampling protocols as well as field
data sheets are presented in Appendix C.

As shown on Figure 4, wells MW-1 and MW-4 were
installed near the western site boundary at locations
suspected to be down-gradient of the most highly
impacted areas and, in the case of Mw-1, where
elevated hydrocarbon levels were detected during the
soil vapor survey. Well MW-3 was centrally located
on-site. Well Mw-2 was located in the expected up-
gradient corner of the site, near the location where
oil impacted soil was previously detected. Elevated
hydrocarbon levels were also detected near MW-2
during our soil vapor survey. The previously cxisting
on-site well, MW-14, is located near the center of the
western property line.

Ground water samples collected from each of the
five wells were analyzed at a state certified laboratory
for TPH as gasoline and BTEX compounds (EPA Test
Method 8015/8020), diesel and kerosene range
extractable hydrocarbons using a fuel fingerprint
analysis (EPA Test Method 8015M), and total
petroleum oil (Standard Method 5520EF).

In addition, ground water samples from wells Mw-1
and MW-3 were analyzed for vOCs (EPA Test Method
8240), 13 priority pollutant metals, and PCBs (EPA
Test Method 8080). The ground water sampling
protocol is described in Appendix C.

As shown in Table 3, the highest petroleum
hydrocarbon levels were detected in ground water
samples from the previously existing well, MW-1A.
During sampling, a diesel-like sheen was observed on

LOWNEYASSOCIATE
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water sampled from this well. This product
appeared to be less than 1/8 inch thick. Only
relatively low concentrations of gasoline and diesel
range hydrocarbons were detected in wells Mw-2, 3,
and 4. Petroleum hydrocarbons were not detected
in well Mw-1, the northernmost well,

Benzene, at a concentration slightly above drinking
water standards, was detected only in ground water
from well MW-2 located near the up-gradient site
boundary. All other compounds detected in ground
water at the site were below established drinking
water standards. The low level of trichloroethene
(TCE) detected in ground water sampled from Mw-1
is likely due to an off-site, up-gradient source.

TABLE 3. Laboratory Results of Ground Water Samples

121 Hollis Street

Emeryville, California

(concentrations in ppb)

Extractable
Hydrocarbons

Sample Petrojeum (Diesel Ethyl-
Location ot range) Gasoline Benzene Toluene Benzene Xylenes
MW-1 <5.0 <50 <50 <0.50 <0.50 <0.50 <0.50
MW-2 <5.0 2401 25500 o 3.% 4.7 <0.50  <0.50
MW-3 <5.0 5302 - 180, <0.50 3.6 0.98 3.4
MW-4 <5.0 7303 1,200 <0.50 4.0 16 1.5
MW.-1A 8.0 49004 <50 <0.50  <0.50 7.7 <0.50
Drinking Water

Standards NE NE NE 1.0 1,000 680 1,750
ND  Not Detected above laboratory detection limits

NE Not Established

- Not Analyzed

1 01l and grease concentrations in ppm

1 Chromatogram pattern indicates kerosene + non-kerosene mix (C15-C22)

z Chromatogram pattern indicales non-diesel mix (C9-C20)

2 Chromatogram pattern indicates kerosene

Chromatogram pattern indicates diesel

LOV/NEYASSOCIATES
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Cavionmental s Geotechmea ¢ Erg resnng Seov ces

PCBs
ND

ND

0.5

Page 18



United States Postal Service

Proposed Emeryville Postal Facility

The analyses of ground water samples from wells
Mw-1 and MW-3 for metals detected only arsenic (44
ppb) and lead (7.9 ppb) in the MW-3 sample. These
concentrations are below drinking water standards
and likely represent natural background levels.

The shallow ground water-bearing zone appears to
be semi-confined and consists of heterogeneous
alluvial deposits including sandy clay, clayey gravel,
silty sand, and sandy gravel. The sands and graveﬁi
likely represent buried stream channe! deposits. The
total thickness of the shallow water-bearing zone
encountered in the borings ranged from
approximately 2 to 7 feet. §he water-bearing zone is
underlain by a silty clay aquitard which retards vertical
movement of ground water.

The expected regional grotind water flow direction at
the site is ypsiinmmagggoward the San Francisco Bay.
This corresponds to the ground water flow direction
measured by Lowney Associates at a site located
approximately 1/4 mile south of the subject site. It
is likely, in our opinion, that ground water flow at
the site is influenced by the slurry wall around the
adjacent property. The overall effect is two-fold:
first, the gradient across the southem part of the site
is likely steepened due to flow around the slurry wall;
second, ground water elevations in the southwest
portion of the site, in the wake of flow around the
slurry wall, are likely to be lower than otherwise
expected.

To establish the ground water gradient, the newly
installed ground water wells and the previously

LOY/NEY'2SSOCIATES
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existing well were surveyed. The top of casing
elevations as well as ground water elevations
measured on June 11, 1993 are presented in Table 4.
At that time, depth to water in the wells was
approximately 3 to 6 feet below ground surface.

TABLE 4. Ground Water Elevations
6121 Hollis Street

Emeryville, California

Ground Water Depth to Water

Top of Casing Ground Elevation* From Grade
well No. Elevation® Elevation® 6/11/93 6/11/93
MW-1A 19.21 17.24 11.31 5.93
MY -1 19.44 17.10 11.09 6.01
MwW-2 18.18 15.70 12.97 2,73
MW-3 20.00 16.93 11.27 5.66
MW -4 18.10 15.54 11.43 4.11

Elevations were surveyed relative to the top of casing
of well MW-3, which was assigned an elevation of 20
feet.

Based upon our evaluation of the measured ground
water elevations, the elevation data from Mw-3 appear
to be lower than expected, relative to its location and
the water elevations measured in the other on-site
wells. In our opinion, the anomalous elevation
measured in MW-3 may be a result of the slurry wall
located along the up-gradient property boundary
which may be affecting some of the strata within the
heterogeneous water-bearing zone more than others.
Thus, elevation data from MW-3 were discarded in
calculation of ground water gradient. The calculated
ground water gradient across the site is thus 0.007

f/ft to the west, which corresponds with the
\‘—_

regional flow direction.

LOV/NEYASSOCIATES
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The average linear velocity of ground water
movement in the shallow water-bearing zone
beneath the site was estimated using Darcy’s Law with
the above calculated hydraulic gfadien[ and hydraulic
conductivity estimated by performing slug tests on
each of the four newly installed wells.

The Hvorslev method was used to evaluate slug test
results and estimate the hydraulic conductivity (Fetter
1988). Test procedures and calculations are
presented in Appendix E. An average soil hydraulic
conductivity of 7.3x10-3 cm/sec was estimated from
data obtained and ranged from 5.8x10*4 cm/sec for
the sandy clay strala o 1.5x10-2 cm/sec-for-the-—silty
sand strata. These results are in the high range of
published values of hydraulic conductivities for
similar soil types. Based on this data, the average
ground water velocity (specific. discharge} was
estimated at 4.1 feet per year for the silty clay strata
and 109 feet per year for the silty sand strata. The
avera;ge_g_rMater velocity for the-shallow waler-
bearing zone was esﬁmatedfﬁi 53 feet per year, °

As the above calculations are based on averaged
values of soil hydraulic conductivity, we expect that at
many locations ground water movement may actually
be faster or slower than stated above, corresponding
to natural variations in the hydraulic gradient and
permeability of the aquifer materials across the site.
In addition, hydraulic gradient across the site may
vary over time. Aquifer parameters for the wells
tested are listed in Table 9.

LOV/NEYASSOCIATES
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TABLE 5. Slug Test Datg for Selected Wells.
Sun Garden Facilit

San Jose, Californi

Saturated

Aquifer Well Hydraulic

Thickness Aquifer Diameter Conductivity
Well # (Feet) Material (Inches) (Cm/Sec)
MW-1 - Sandy Clay 4 0.00058
MW-2 e = Silty Clay 4 0.0016
MW-3 - Silty Sand 4 0.015
MW -4 __ Clayey Silt/ 4 0.012

Clayey Sand

Ground water pumping rates and resulting capture
zones were estimated using the hydraulic conduc-
tivities estimated from the slug tests following the
methods presented by\ rubb (19935?‘_/@5 method
assumes extraction rat&'ml’éﬁﬁ@fcorresponding
theoretical capture zones for the pumping wells.
Based on the observed aquifer characteristics, flow
rates were iteratively compared to resulting f:apture
zones until reasonable results were obtained. This
method, which assumes that the shallow aquifer is
homogeneous and isotropic in the vicinity of the
wells, was used to estimate theoretical capture zones
for the well locations. Calculations are presented in
Appendix E.
Y

To evaluate the air permeability of the soil as well as
the effectiveness of soil vapor extraction as a possible
remedial alternative (if warranted), a soil vapor
permeability study was conducted on-site. This study
consisted of applying a vacuum to a single vapor
probe and measuring the vacuum influence on

LOY/NEYASSOCIATES

Approximate
Estimated Up-gradient
Pumping Width of
Rate Capture Zone
(Gal/Min) (feet)
0.1 not calculated
0.1 94
0.25 78
0.5 62

2,5 Vapor Extraction
Feasibility Study
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surrounding probes. The probes were advanced to a
depth of 4.5 to 5.0 feet. The lower 2 feet of the
probes were perforated with 3/16-inch holes. The
vacuum was applied using a using a 3 horsepower
Sutorbilt ‘blower; Magnehelic gauges were used to
measure the vacuum influence at each selected
monitoring point.

This process was repeated at two on-site locations
using probes VP-11 and vP-35 as extraction points.
The vacuum influence was measured on each of the
four nearest probes to the extraction point as well as
from two additional probes driven at a distance of
approximately 15 feet.

Vacuum influence was measured after pumping for a
period of approximately 20 to 30 minutes, after
which steady state was assumed to have been
achieved. No vacuum influence was measured in the
probes located at a distance of 30 feet from the
extraction points. However, a vacuum influence of
between 0.01 and 0.04 inches of water was measured
at a distance of 15 feet.

This relatively low radius of influence is likely due to
the low permeability of silts and clays present

directly above the ground water table at the siie,
3.0 CONCLUSIONS

The purpose of this investigation was to evaluate soil
and ground water quality and the need for remedial
measures at the site. Physical characteristics that
could affect remediation were also evaluated on a
preliminary basis.

LOVWNEYASSOCIATES
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Historically, the site was used as an oil distribution
facility by both Shell and Guardian Qil companies.
This facility appears to have been in operation from
the 1920s through the 1940s. Fourteen storage tanks,
presumably above ground, were reportedly used to
store petroleum fuels. This facility is the suspected
source of petroleum hydrocarbons detected at the
site. There are currently two small underground
storage tanks on-site; however, these tanks are not
suspected to have contributed significantly to the
petroleum contamination. We understand that
removal of these tanks is scheduled for the end of
July/beginning of August 1993. {

The site is proposed to be developed as a United
States Postal Service facility by June 1994. The facility
is expected to cover approximately 95 percent of the
native soil. The cover cap will consist of the building
foundation, asphaltic parking areas, and drives.
Reportedly, only small strips of land, primarily at the
entrance along 62nd Street, will be left uncapped to
allow planting of decorative landscaping.

Generally, the petroleum impacted soil encountered
appeared to be located within an approximately 6 to
18-inch layer located directly above the ground water
table in the southern portion of the site. The upper

approximately 3 feet of soil at the site typically was
not found to be impacted. The impacted stratum is
likely within the capillary fringe of the semi-confined

shallow aquifer. Petroleum fuel hydrocarbons appear
to have been transported across the site via ground
water flow, subsequently impacting soil throughout
the capillary fringe.

I.O\INE\'ASSOCIATES
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3.2 Development
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3.3 Soil Quality
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The highest levels of purgeable (gasoline-range)
petroleum hydrocarbons, extractable petroleum
hydrocarbons (diesel-range), and petroleum oil
detected in soil were 570, 1,500, and 790 ppm,
respectively. Benzene was not detected in any of the
soil samples and only low levels of toluene,
ethylbenzene, and xylenes were detected.

Soil samples collected from the southeastern cornét
of the site (EB-[6 to 13] and MW-2) iridicate that the
extent of oil impacted soil previously detected in this
area is relatively limited. Previous sampling data
from this area indicated that oil concentrations up to
13,0600 ppm were present élowney Associates, April
1993), results of samples collected at nearby locations
surrounding this “het spot” were significantly lower
or below detection limits. Excavation and disposal of
the shallow. qil impacted soil in ihis area are currently
in progress. This work will be discussed in a
subsequent report,

Previous soil sampling data (Lowney Associates, April
1993) revealed PCBs (0.62 ppm)and elevated levels of
lead (520 ppm) and zinc (500 ppm) beneath the
railroad spur near the western property boundary.
Subsequent analysis of one composite of four soil
samples collected from 1 foot or less below the
former railroad track spur also detected low levels of
PCBs (0.45 ppm). Low levels of lead (31 to 61 ppm)
and zinc (59 to 220 ppm) were detected also. Based
on this and the previous sampling data (Lowney
Associates, April 1993), contamination in this area
appears to limited in extent and not a significant
concern, in our opinion.

LOV/NEYSSOCIATES
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Petroleum hydrocarbons were not detected in
ground water sampled from well Mw-1, located on
the northwestern portion of the site. However,
relatively low concentrations of gasoline and diesel
range hydrocarbons were detected in the remaining
four wells. Ground water was generally initially
encountered at depths of 4 to 9.5 feet below grade.

The highest diesel-range hydrocarbon concentration
(4,900 ppb) was detected in well MW-1A located
along the down-gradient site boundary. A diesel-like
product sheen (less that 1/8 inch in thickness) was
observed during sampling of this well and at previous
trench locations just to the south and southeast.
Since this sheen was not present in wells MW-4 or
MW-3, its lateral extent in a cross-gradient direction
appears relatively limited. The highest gasoline
concentration (1,500 ppb) was detected in well MW-2
located near the limited area of petroleum oil
impacted soil at the southeast corner near the up-
gradient site boundary. These data suggest that the
site’s ground water is being impacted by this area
and/or an up-gradient source!

Benzene, toluene, ethylbenzene, and xylene concen-
trations detected in ground water at the site are near
or below drinking water standards.

According to the analytical laboratory, the fuel
fingerprint scans detected a mixture of petroleum
hydrocarbon compounds including gasoline, diesel,
kerosene, and oil. These TPH mixtures were

characterized by comparing the gas chromatograms
obtained for the samples with a library of

OVWNEYASSOCIATES
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chromatograms typically associated with fresh
product. This comparison indicated that the TPH in
the site soil and ground water is 2 weathered mixture
of petroleum products, mainly consisting of heavier
diesels and oils. These weathered mixtures bear little
resemblance to fresh product. The large degree of
weathering or degradation is also evident in that no
benzene was detected in any of the soil samples and
detected only at a low level in one ground walter
sample. In addition, toluene, ethylbenzene, and
xylenes were detected only at very low levels. These

compounds are typically found at higher levels in
fresh fuels.

Considering that the petroleum hydrocarbons likely
have been present at the site for more than 60 years,
and the fact that they are present in relatively fine
grained sediments underlain by a silty clay aquitard,
the potential for additional significant migration is
very low, in our opinion.

The relatively low levels of weathered petroleum
hydrocarbons present at the site likely do not
present a significant threat to human health or the
environment, in our opinion. The site is located in
an industrial/commercial area and proposed for such
use in the future. After site development, there
would be no significant pathways for on-site
exposure to human receptors.

Sonvormen'at/ Geclecnnaal, Enn e g Sere ¢
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We understand that the Postal Service desires to
begin construction activities on-site in order for the
new facility to be completed by June 1994. Since
approximately 3 feet of non-impacted soil appear to
be present at the surface across much of the site, in
our opinion, construction activities would not be
impacted significantly. However, the potential exists
that impacted soil may be encountered during some
grading and trenching activities. Thus, we
recommend that an appropriate site specific health
and safety plan be prepared and followed during
construction activities. Care should be taken not to
unnecessarily disturb any impacted soil. In addition,
the off-site disposal of soil (if needed) should be
done at an appropriate facility.

4.0 RECOMMENDATIONS

Based on the data collected, natural degradation of
the petroleum hydrocarbons has been occurring in
soil and ground water at the site for more than 60
years. In our opinion, this degradation process will
continue to decrease the petroleum concentrations.

Due to the apparent high degree of degradation and
relatively low/limited concentrations of the detected
compounds (especially BTEX compounds), the
implementation of remedial measures is not needed,
in our opinion, for the following reasons:

s Darta obtained at the site indicate that only a low
potential exists for further significant migration of
the compounds within the same water-bearing
zone or 1o deeper water-bearing zones.

I.OVNE\'ASSOC ATES
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¢ The site is located in an industrial/commercial
area and is proposed for similar future use. The
planned development will effectively cap 95
percent of the site. Exposure pathways and
health/environmental risks likely will be minimal.

« Shallow ground water is generally not used {(not
suitable) for water supply purposes in the site.

* Implementing remedial technologies would be of
limited benefit since the detected compounds
appear to be confined and relatively immobile
and natural biodegradation appears to be
occurring. In addition, implementing ground
water extraction technology Cf}y‘lgi_emj\anger the
integrity of the Westmghousd grout wall !hat was
installed to limit off-site migration of PCH PCBs.

As an alternative to remedial measures, we

recommend that a periodic sampling program be
eslablished to monitor the migration and natural
degradation of the petroleum compounds present in
ground water on-site.

We also recommend contacting former on-site
tenants and owners 1o evaluate responsible parties
and to obtain financial assistance with further on-site
remedial actions. Consideration also should be given
to contacting an environmenial attorney (o help
evaluate responsible parties and reporting obligations
1o state and local agencies. These responsible parties

]

]

will likely be required by local and state regulatory

agencies to define the off-site extent of petroleum
fuel hydrocarbon contamination.
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Westinghouse should also be contacted regarding the
on-site soil impacted with low levels of pPCBs that may
be off-hauled from the site prior to construction.
We understand that the PCB contamination likely
came from the Westinghouse facility.

5.0 LIMITATIONS

Soil deposits and rock formations may vary in type,
strength, and many other important properties
across any geologic area. The study that we have
made assumes that the data obtained in the field and
laboratory are reasonably representative of field
conditions and that the subsurface conditions are
reasonably susceptible to interpolation and
extrapolation between sampling locations.

The accuracy and reliability of geo- or hydrochemical
studies are a reflection of the number and type of
samples taken and the extent of the analysis
conducted, and is thus inherently limited and
dependent upon the resources expended. OQur
sampling and analytical plan was designed using
accepted environmental engineering principles and
our judgement for the performance of a
reconnaissance soil quality investigation, and was
based on the degree of investigation desired by you.
It is possible to obtain a greater degree of certainty,
if desired, by implementing a more rigorous soil
sampling program or by installation of monitoring
wells to establish a baseline of ground water quality.

This report was prepared for the use of the United

States Postal Service in evaluating conditions at the
referenced site at the time of this study, We make

LOV/NEYASSOCIATES
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no warranty, expressed or implied, except that our
services have been performed in accordance with
environmental engineering principles generally
accepted at this time and location. The chemical and
other data presented in this report can change over
time and are applicable only to the time this study
was performed.
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l Emeryville, California

LOVVNEYASSOCIATES —

l Environmental/Geotechnical /Engineering Services 864-17A, July 1993




Approximate Direction
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APPENDIX A
MONITORING WELL CONSTRUCTION PERMITS
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1y 5897 PARKSIDE DRIVE

PLEASANTON, CALIFORNIA 84588

LUNE / WA ER AGCING T

VOIGE {510) 484-2600
FAX (510) 452.3914

DRILLING PERMIT APPLICATION
[FOR APPLICANT TO COMPLETE] [FOR OFFICE USE]

LOCATION OF PROJECT {2 | ]—\ 0’ { - ST[ZE?ET’ ‘ PERMIT NUMBER 93302
fw ER}/V}HE LOGATION NUMBER

TENT

UniTep States teema] Sewes PERMIT GONDITIONS
ess B eany AVE Prone(disy 742-413 7 .

Chy Sar Ragmo tA _ 7Zp 94089 Gircled Perit Requirements Apply

PLICANT
Name L Ow/mEY ﬁ SSetiaTES ENERAL

'dmass 405 CIY/DE AVE Pronddls Y967 - 2365

Ciy MM VIEW/ Ci Lp Gin ¥R
!«PE OF PROJECT
el Construstion Geotechnical Investigaiion
Cathodic Protection Generdl
Water Supply Contamination
Monitoring X Well Destruction
lRoposen WATER SUPPLY WELL USE
omestic . Industrial . Oiter
Muritipal irrigetion
'mu.ms METHOD:
Mud Rntary Alr Rotery __ Auger 5
ia:e Cther
LERsLCENSEND. (67 4 B4 2 ¢
L. PHOJECTS
Drii Hole Digmeter 172, in. Maxirmum
Casing Diamster Z in. Dapth 20 4
l Surface Seat Depth 5 f Number _&f
GEOTECHNICAL PROJECTS
Number of Borings Miendrmum
Hole Diamneter in. Depth fl.
STIMATED STARTINGDATE =~ 8-~8 -9 %

STIMATED COMPLETIONDATE &~ 4 - 9 3

1 hereby agree 1o comply with all requirements of this permit and Alamecia
umy Ordmanca No. 73-88,
FosTEr

L5 o)
APPLICANT‘S
lGNA( URE

©

—é_’- Dateé 9— ?3

1. Apermi apphication should be submitied &0 as o anive at the
Zone 7 office five days grior o proposed starting date,

2 Submitto Zong 7 within 80 days atter cormpletion of permitted
work the original Department of Water Rescurces Weter Wall
Drillers Report or equivalent for wall Projects, or drilling logs
and Ioestion sketch for gentachnical projects,

3. Ferratis void ff projact not begjun within 80 days of approval
date,

ATER WELLS, INCLUDING PIEZOMETERS

1. Misimum surtace ses) thickness Is two inches of camarnt groul
piaced by tremie.

2. Minimum seal dopth is 50 fest for municipal and industrial wells
or 20 feet for domesiic and frvigation wells unlees 2 lesser
depth is epecially approved. Mintmum seal dopin for
sonftoring welis is the maximum depth practicedle or 20 feet.

€. GEOTECHNICAL. Backiil bore hole with compacted cumings or

hmmmmdwmm%wmadmm In
areas of known or suspected contamination, tremied cemant grout
shall be used ih place of compacted cutlings.

D). CATHODIC. Fill hota above antde zone with conorete piesed by

fremis,

E. WELL DESTRUCTION. Ses antached.

Approvet
Wyman Hong

31992
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APPENDIX B

SUBSURFACE INVESTIGATION

A subsurface investigation was performed on June 7 .

and 8, 1993, using a portable drill rig equipped with
12-inch hollow stem augers. A total of 21 borings
were drilled on-site. Four of the borings, Mw-1,
Mw-2, MW-3, and MW-4 were completed as
monitoring wells. The soils encountered in the
borings were logged using the Unified Soil
Classification System (ASTM D-2487). The logs of the
borings, as well as a key to the classification of the
soil (Figure B-1), are included as part of this
appendix.

The exploratory borings were sampled at 2.5- to
5.0-foot intervals to the bottom of the borings.

All sampling equipment was thoroughly cleaned with
2 tri-sodium phosphate and distilled water solution or
steam cleaned. Soil samples were collected in clean
2.5-inch diameter brass liners using a California
Modified drive sampler. Upon collection from the
sampler, the ends of the brass liner were covered
with aluminum foil and then sealed with a plastic cap
at each end. The caps were taped zirtight and
labeled appropriately. These samples were then
immediately placed in a refrigerated ice chest for
transport to a certified analytical laboratory.

Standard penetration resistance blow counts were
obtained by dropping a 140-pound hammer through
2 30-inch free fall. The blows per foot recorded on
the boring logs represent the accumulated number of

LOVYNEYASSOCIATES

Snvitonmenial / Geotachnicol / Engmeenng Servicas

Page B-1
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United States Postal Service

Proposed Emeryville Postal Facility

blows required to drive the sampler the last 12 inches
of the interval indicated.

The attached boring logs and related information
depict subsurface conditions only at the locations
indicated and at the particular date designated on the
logs. Subsurface conditions at other locations may
differ from conditions occurring at these boring
locations. The passage of time may result in a change
in the subsurface conditions due to environmental
changes. In addition, any stratification lines on the
logs represent the approximate boundary between
soil types and the transition may be gradual.

Borings Mw-1, MW-2, MW-3, and MW-4 were advanced
into the uppermost water-bearing sediments and
converted to “permanent” monitoring wells with the
installation of 4-inch LD., threaded, flush-jointed,
Schedule 40 pvC casing with sections containing
petforated 0.02-inch slots installed in the lower
portion of the wells. After the casing was installed, 2
filter pack composed of Lone Star Number 3 sand
was placed in the annulus to approximately 0.5 to 1.0
foot above the slotted casing. A 0.5- to 1-foot seal
composed of bentonite pellets topped by 2 to 5 feet
of cement was placed in the annulus above the sand
pack to the surface, The wells were completed with
above-grade steel locked well covers fitted over the
PVC casing approximately 3 feet above the adjacent
grade. In addition, the PvC well casing was fitted
with a watertight seal. Well construction details are
shown on the boring logs.

LOV/NEYASSOCIATES

Environmenial / Gaotechmcol /Engineenng Sarvicas
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[ PRIMARY DIVISIONS

TOE SECONDARY DIVISIONS
J CLEAN | Gw *{ Well graded gravels, gravel-sand mixtures, little or no fines.
GRAVELS GRAVELS
< g MORE THAN HAZF ey GP [ Poorly graded gravels or gravel-sand mixtures, little or no fines.
OF COARSE FRACTION 5
% §§ T LARGER THAN GRAVEL GM ﬁ‘,, 1 n‘ Silty gravels, gravel-sand-silt mixtures, non-plastic fines.
= . WITH

I g é%ﬁ FINES GC /| Clayey gravels, gravel-sand-clay mixtures, plastic fines.

O ggé gLEAN sw .}:.,:Wellgmdedsands,gravellysands,lmleornoﬁnes.

3 SANDS (LBSS THAN 0%

|l g ga orl:msmmu =y sp F Poorly graded sands or gravelly sands, lintle or po fines.

8 B AL T sanDs  { sM  FI{EHHH sity sands, sand-sitt mixmres, non-plastic fines.

- WITH VeI ae
l FINES 5C "/ LA, Clayeyaands sand-clay mixures, plastic fines.
i fin

; s A Tl i 1 o ey o

o wxuld SILTS AND CLAYS CcL Inorganic clays of low to medium plasticity, gravelly clays, sandy

& g LIQUID LIMIT 18 LESS THAN $0% 4444 cla clays
l gzg A HHHHT Organicsmsandor@nicsﬂtyclaysoflowplasticﬁy.

gg: MH ﬂctssilts, micaceous or distomaceous fine sandy or silty soils,
% .
SILTS AND CLAYS

I B §§§ AU LIMIT 5 GHEATER THAN 506 CH Inorganic clays of high plasticity, fat clays.

a on (45427 organic days of medium o high plasticty, organic silts.
' HIGHLY ORGANIC SOILS Pt RAAARA Peat and other highly organic sofls.

DEFINITION OF TERMS
D 1.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS
200 40 10 4 3/4" 3 12
SAND GRAVEL

SILTS AND CLAY COBBLES [ BOULDERS
MEDIUM COARSE FINE COARSE

_
Z

g STANDARD PENETRATION

SAND AND GRAVEL |BLOWS/FOOT SILTS AND CLAYS | STRENGTH? |[BLOWS/FOOT"
VERY LOOSE 0-4 VERY SOFT 0-1/4 0-2
LOOSE 4-10 SOFT v4-172 2-4
MEDIUM DENSE 10 - 30 MEDIUM STIFF 1/72-1 4-8
DENSE 30 - 50 STIFF 1-2 8-16
VERY DENSE OVER 50 VERY STIFF 2-4 16 - 32
OVER 4 OVER 32

RELATIVE DENSITY CONSISTENCY

» Nmbmofbbwsofl%pmmdhnmwfﬁallmgaohﬂmmdﬁveazmo.n(l-%imhm.)splhspom(asmn-lis@.

1 Urconfined compressive sirength in tons/sq, f. as determined by laboratory tesiing or approximated by the standard penstration
test (ASTM D-1586), pocket penetrometer, torvane, of visual observation.

KEY TO EXPLORATORY BORING LOGS
Unified Soil Classification System (ASTM D - 2487)

EMERYVILLE POST OFFICE
Emeryville, California

LOVNEYASSOCIATES FIGURE A-1

Environmental/Geotechnical /Engineering Services 864-174A, July 1993
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lDRILL RIG: Mobile B-40 __ SURFACE ELEVATION: — LOGGED BY: TR

(e
DEPTH TO GROUNDWATER: E?‘O feet | BORING DIAMETER: 12 inches DATE DRILLED: 6/8/93
(From Surface Elevation) -
ey £ o
lgé gz o g E 8 g gét}ﬂum
DESCRIPTION % E £l& Egl EE %ngé
— 8 = % B 59 og
l . Silty gravel, minor sand Af G _
R Clayey sik fill, black, moist, trace coarse sand, glass and |Af| Very |ML
l wood bits stiff
L -
i silty clay, brown and light gray mottled, low plasticity, |B Hard |CL
l ....... moist, trace coarse sand and fine gravel I /
...... Minor gravel at 7.0 feet %
....... Sandy clay, brown, fine to medium grained sand, C| Hard CI.%
"""" moderate plasticity, moist to wet i /
A8 Morte coarse sand, wet 1o saturated at 9.0 feet é—
........ Interbedded layers of sandy silt, moist at 13.0 feet é
.‘-._ ] /
l&__ Bottom of Well = 14.0 feet
20
l 25
30 NOTE: The stratification lines represent
the approximate boundary between the
soil types. The transition may be gradual.

884-17A, 6720 TR'EB

EMERYVILLE POST OFFICE
Emeryville, California

LOV/NEYASSOCIATES e

Environmental /Geotechnical /Engineering Services T 864-17A, July 1993

I MONITORING WELL LOG - MW-1




l DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR

DEPTH TO GROUNDWATER: 4.0 feet BORING DIAMETER: 12 inches DATE DRILLED: 6/8/93
(From Surface Elevation)
TOP OF
STOVE PIPE B | &
88T u%
= B &
DESCRIPTION 2 E E % Egg EE gﬁééa
—TOP OF s EIRME]L S =t
CASTING 8 8 EE@ s
Gravelly sand, minor silt AF| SM :F _
GROUT Clayey silt fill, black, moist to wet Af| Suif (ML
BENTONITE L
SPAL i P90
emei | Saturated at 4.0 feet .1 4=
DIAMETER
PERFORATED | Moderate kerosene odor at 5.5 feet 12 10004
PVC CASING | Moist to wet at 6.0 feet +
FILL
Silty dlay to clayey silt, brown with light gray mottling, g Hard |CL/
SAND moderate plasticity, minor fine to coarse sand, trace fine ML} 37 NA
gravel, saturated
Less sand and no gravel at 11.0 feet, moist
5 5
Bottom of Well = 12.5 feet
15|
l 25 ___ 25
20 NOTE: The stratification lines represent 30
the approximate boundary between the
l soil types. The transition may be gradual.
864.174, 820 TR'ER
' MONITORING WELL LOG - MW-2
EMERYVILLE POST OFFICE

Emeryville, California

b LowNEYASSOCIATES -

' Environmental/Geotechnical /Engineering Services 864-17A, Jg? 1993




I DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR

DEPTH TO GROUNDWATER: 9.5 feet BORING DIAMETER: 12 inches DATE DRILLED: 6/8/93
(From Surface Elevation)
23 B3 -
fa
=& | B |2aleqoleianes
DESCRIPTION EE 9
— & 3| 8843 FEERSE:
o 8 BlE=% %
l Gravelly silt flll, dark gray with brown and reddish- Af| Hard ML _

brown mottling, minor coarse sand, slightly moist

------

b o

Clayey silt, greenish-gray, minor fine sand, moist to wet, | B Hard ML
moderate 10 strong petroleum odor

-------

------- More sand at 8.0 feet
l ------- Silty sand to sandy silt, fine grained sand, greenish-gray, | C} Hard 5.
i wet, moderate petrolenm odor, sand size increase to ML
........ coarse at 9.5 feet, saturated, trace gravel Wik
l ........ silty clay, brown, moderate to high plasticity, moist ~ (P| Hard |CL %
........ /7
' 5 ..... Bottom of Well = 13.5 feet
1

-------

-------

.......

.......

30 NOTE: The stratification lines represent
I the approximate boundary between the

soil types. The transition may be gradual.

884174, 628 TR'ER

' MONTTORING WELL LOG - M¥5~
EMERYVILLE POST OFFICE
Emeryville, California

b LOWNEYASSOCIATES -

l Environmental/Geotechnical/Engineering Services 864-17A, July 1993




.DRILL RIG: Mobile B-40

DEPTH TO GROUNDWATER:
{From Surface Elevation)

DEPTH
(feed)

ELEVATION
(fee))

-------

--------

.......

ooooooo

-------

-------

.......

.......

-------

SURFACE ELEVATION: —~

LOGGED BY: TR

5.5 feet BORING DIAMETER: 12 inches DATE DRILLED: 6/8/93
5 CREN
-l =t
DESCRIPTION 2 E E % Eg EE EEEE
E Z 8 HqiA B E é e} g
8 8 [-H b=
Gravelly silt, dark gray, moist Af
Clayey silt, brown and light gray mottled, moist B| Hard s2 NA
z
Greenish-gray, moderate petroleum odor, saturated at 5.5 o
feet
More clay and sand at 6.5 feet 44 10004
Sandy silt, greenish-gray, fine to medium grained sand)
moderate leum odor C
fﬁtMﬁ Eyers of sandy clay, moist Hard £ 600
Coarse sand and gravel lense at 9.0 feet, saturated 3
Sandy clay, moist observed in cuttings z
Clayey sand, reddish-brown, fine to medfum grained
sand, trace fine gravel, saturated, no petroleum odor C s0for & 20
Bottom of Well = 12.5 feat
NOTE: The stratification lines represent
the approximate boundary between the
soil types. The transition may be gradual.
B64-17A, 620 TH'ER
MONITORING WELL LOG - MW-4
EMERYVILLE POST- OFFICE -
Emeryville, California
MW-4

LOVNEYASSOCIATES

Environmental/Geotechnical /Engineering Services

864-174A, July 1993
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® DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
DEPTH TO GROUNDWATER: 6.5 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
= 3 é o g
DESCRIPTION AND REMARKS g § é E EE g EE %% 555@5%
5 gle g El °§
Sandy gravel, reddish-brown, plastic fines, slightly moist Af % GC
Clayey silt fill, black, trace coarse sand, moist Af Very |ML
+ FILL siff 200
silty clay, light gray, high plasticity, moist to wet B Hard |CL
Light brown with gray mottling at 4.0 feet /
Minor gravel and sand at 6.0 feet /
% .
Sandy gravel, gray, well-graded, plastic fines, saturated £ /’ Very Deise | 6]
Bottom of Boring = 8.0 feet.
10—
15—
20 —
25
NOTE: The stratification lines represent
the approximate boundary between the n
soil types. The trausition may be gradual. |
30 —
864474, 6128 TH'ER EXPLORATORY BORING LOG - EB-1
EMERYVILLE POST OFFICE
Emeryville, California
\ \f
LOVVNEYASSOCIATES m1

Environmental/Geolechnical /Engineering Services

864-174, July 1993
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DRILL RIG: Mobile B-40
DEPTH TO GROUNDWATER: 8.0 feet

SURFACE ELEVATION: —
BORING DIAMETER: 8 Inches

LOGGED BY: TR

DATE DRILLED: 6/7/93

G = £ ~ g
+ o 153
DESCRIPTION AND REMARKS 8 £ E EE §E§ égﬁﬁ §§§
: 3 i HEL
§ 1%]° 8 B |°s
Sandy gravel, reddish-brown, plastic fines, slightly moist AT GC
Clayey silt fill, black, trace coarse sand, moist Af Very |ML
heterogeneous, clumps of sand, gray at 3.0 feet * stiff
FILL 250
silty clay, reddish-brown, high plasticity, moist to wet B / Hard |CL
Gray at 7.0 feet %
‘Wet pores and moderate pen'oleum odor at 7.5 feet A 800
Clayey gravel, gray, fine to coarse grained, minor sand, c y Very |GC
saturated, moderate petroleum odor % dense
. Y i
Silty clay, light brown, trace 10 minor coarse sand and fine D / Hard |CL -]
gravel, moist 1o wet, moderate plasticity /
7 47 NA
— ]
Bottom of Boring = 15.0 feet. |
20—
25—
NCTE: The stratification lines represent
the approximate boundary between the -
soll types, The transition may be gradual. |
30 —
84174, GRS THER EXPFLORATORY BORING LOG - EB-2
EMERYVILLE POST OFFICE
Emeryville, California
LOV/NEYASSOCIATES en2
Environmental/Geotechnical /Engineering Services 864-17A, July 1993
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DRILL RIG: Mobile B-40

DEPTH TO GROUNDWATER: 7.0 feet

SURFAGE ELEVATION: —
BORING DIAMETER: 8 inches

LOGGED BY: TR
DATE DRILLED: 6/7/93

3 & |= 2| Bogl e le
DESCRIPTION AND REMARKS 2 £ E g g 3258 %%
g = B =
. g 8| g & °§
Sandy gravel, reddish-brown, plastic fines, slightly moist A% GC
Clayey silt fill, black, trace coarse sand, moist Af Very |ML
stiff
* FILL 18 23
Silty clay, brown, moderate plasticity, moist B / Hard |CL
saturated rootlets and minor gravel at 7.0 feet %
// 43 5
Bottom of Boring = 8.0 feet.
10
15—
20—
25—
NOTE: The stratification lines represent
the approximate boundary between the -
sofl types. The transition may be gradual. |
30—
864174, 628 TR'ES EXPLORATORY BORING LOG - EB-3
EMERYVILLE POST OFFICE
Emeryville, California
LOVYNEYASSOCIATES B

Environmental/Geotechnical /Engineering Services

864-17A, July 1593
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DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
DEPTH TO GROUNDWATER: 7.5 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
G £ LZwmo
ol o g g
DESCRIPTION AND REMARKS % g E E EE B g% §§§E‘§§E
§ |23]° §| 628 Bz | °%
Gravelly sand, brown, slightly moist, well graded Af [ SM
Clayey silt fill, black, trace coarse sand, moist Af Very |ML
stiff
+ FILL 27 16
Silty clay, light brown, gray mottling, moderate to high B Hard CL N
plasticity, moist
5 o
Minor coarse sand and fine gravel, more silt at 7.0 feet
Saturated voids at 7.5 feet Y 68 3
Bottom of Boring = 8,0 feet.
10—
15—
20 —
25—
NOTE: The stratification lines represent
the approzimate boundary between the -
soll types. The transition may be gradual. |
30 e
80417A, 628 TH'ER EXPLORATORY BORING LOG - EB-4
EMERYVILLE POST OFFICE
Emeryville, California
\ /.
LOVNEYASSOCIATES s

Environmental/Geotechnical /Engineering Services

864-17A, July 1993




' DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
l DEPTH TO GROUNDWATER: 7.0 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
= e} m g Eno g v
£
DESCRIPTION AND REMARKS g E E g g% 2229 QEE
8 218 B E 1k 3 Z
Gravelly sand, brown, slightly moist, well graded Af HTHS M
Clayey silt fill, black, trace coarse sand, moist Af Stiff
Gravelly clay fill, minor sand, well-graded, wood, moist, low to | Af / Very |[CL 25 15
l moderate plasticity / stiff .
b | 7 N
' Clayey gravel, reddish-brown, minor sand, moist to wet Cc y Very 1GC
dense 7
Saturated at 7.0 feet %2 47 2
Bottom of Boring = 8.0 feet.
l 10 —
i
1 n
25—
NOTE: The stratification lines represent
l the approximate boundary between the -
sofl types. ‘The transition may be gradual. |
30 d—y
. So417A BB TRER EXPLORATORY BORING LOG - EB-5
EMERYVILLE POST OFFICE
I Emeryville, California

LOWNEYASSOCIATES -

‘ Environmental /Geotechnical /Engineering Services 864-17A, July 1993




l DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
l DEPTH TO GROUNDWATER: 3.5 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
o] = AR
i g 2
DESCRIPTION AND REMARKS % § g E EE g EE Eé% 3228 SEE
g 2|/ 8 g & °§
Sandy gravel, gray, dry to slightly moist Af G
: I Clayey silt fll, black, wet Af Very |
stiff , 20 2
l Saturated at 3.5 feet Medium ¥
| stiff
| + 6 80
| FILL 5
l Bottom of Bosing = 5.5 feet.
l 10—
i i5-
d
| ! 1
25—
NOTE: The stratification lines represent
l the approximate boundary between the -
soll types. The transition may be gradual. |
' BOLTTA. GRR THER EXPLORATORY BORING LOG - EB-6
EMERYVILLE POST QOFFICE
l Emeryville, California

LOVNEYASSOCIATES -

l Environmental/Geotechnical /Engineering Services | 864-17A, July 1993




DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
I DEPTH TO GROUNDWATER: 4.5 feet BORING DIAMETER: B inches DATE DRILLED: 6/7/93
1] £ Ene g
wd <] o
DESCRIPTION AND REMARKS % g E E EE g EE %E gggﬁ g%g
I o 8 2|8 8 Q% & °§
Gravelly sand, non-plastic fines Af BT SM
l Mixture of light gray silty clay and black clayey siit il, moist to | ATl very o/ ]
wet stiff |ML
17 70
l Clayey silt fill, black, wet to saturated, trace coarse sand, gravel Af Medium [ ML W ¥
stiff 9 20
FILL
l Bottom of Boring = 5.5 feet.
l 10—
i
l 20—
25—
NOTE: The stratification lines represent
l the approximate boundary between the -
soil types. The transition may be gradual.
30_
I 86¢-17A, 828 TR'ER EXPLORATORY BORING LOG - EB-7
EMERYVILLE POST OFFICE
I Emeryville, California
\/ \f
LOWNEYASSOCIATES £

l Envirenmental/Geotechnical /Engineering Services

864-17A, July 1953
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DRILL RIG: Mobile B-40 SURFACE ELEVATION: - LOGGED BY: TR
I DEPTH TO GROUNDWATER: 4.0 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
. 1] - AR
| orscRTION AND RENARE THE R Egs i
I 8 21" 8 g B °§
Gravelly sand, non-plastic fines Af [HE SM
l Clayey silt fil, black, wet Af SHE  |ML
13 9
Saturated at 4.0 feet Y
* - 9 7
Bottom of Boring = 5.5 feet.

N EE o I B - D S
]

NOTE: The stratification lines

represent
the approximate boundary between the =
soil types, The transition may be gradual.

| |

|
3
]

864-17A, 628 TR'ER EXPLORATORY BORING LOG - EB-8

EMERYVILLE POST OFFICE
Emeryville, California

LOVNEYASSOCIATES s

I Environmental/Geotechnical /Engineering Services 864-17A, July 1993
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SURFACE ELEVATION: —
BORING DIAMETER: 8 inches

DRILL RIG: Mobile B-40
DEPTH TO GROUNDWATER: 3.5 feet

LOGGED BY: TR
DATE DRILLED: 6/7/93

sle] B IE|esl o]t nltat
DESCRIPTION AND REMARKS é g E 5 EE g 2B EEEE FEH
8 RS 8 1. g & °§
Gravelly sand, non-plastic fines Af | SM
Clayey silt fill, black, wet Af ML
18 20
Saturated at 3.5 feet I ¥
* suff 5 200
FILL
Bottom of Boring = 5.5 feet.
10—
15—
20 —
25—
NOTE: The stratification lines represent.
the approximate boundary between the -
soil types. The transition may be gradual. _
30 —
B64-174, 628 TRER EXPLORATORY BORING LOG - EB-9
EMERYVILLE POST OFFICE
Emeryville, California
LOVYNEYASSOCIATES -

Environmental/Geotechnicol /Engineering Services

864-17A, July 1993



DRILL RIG: Mobile B-40 SURFACE ELEVATION: ~ LOGGED BY: TR
DEPTH TO GROUNDWATER: 4.0 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
3 w £ Bun g
d L
DESCRIPTION ANI REMARKS % % E E EE g EE Fgé §§§ g%g
-REG 8 B |°%
Silty gravel, minor fine sand, moist Af Very [GM
dense
48
Clayey silt fill, black, wet Af Medivm | ML »
stiff Y-
Saturated at 4.0 feet
+ - s 6 25
Bottom of Boring = 5.5 feet. .
10
15—
20—
25—
NOTE: The stratification lines represent .
the approximate boundary between the -
soil types. The transition may be gradual.
30 a—
Bo4-17A, 628 TR'ER EXPLORATORY BORING LOG - EB-10
EMERYVILLE POST QOFFICE

Emeryville, California

LOWNEYASSOCIATES en10

Environmental/Geotechnical /Engineering Services 864-17A, July 1993




i DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
l DEPTH TO GROUNDWATER: 4.5 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
B £ By 2
a £
DESCRIPTION AND REMARKS % % E ; EE g gE Egg %gﬁﬁ’égg
1 2 |3|8E] %5 g3l o
silty gravel, minor fine sand Af Very |G
l dense
42 550
I Clayey silt fill, black, wet Af Very |ML
stiff
Saturated at 4.5 feet | ¥
Slight petroleum odor * FILL s » 20 1000+
I Bottom of Boring = 5.5 feet.
l 10—
| 15
i .
25 —
NOTE: The stratification lines represent ,
l the approximate boundary between the -
soil types. The transition may be gradual. i
30 —
l 864175 628 TR'ER EXPLORATORY BORING LOG - EB-11
EMERYVILLE POST OFFICE
I Emeryville, California

LOVNEYASSOCIATES -

l Environmental/Geotechnical /Engineering Services 864-17A, July 1993
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DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
DEPTH TO GROUNDWATER: 5.5 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
o B 2| 8ug g u
B
DESCRIPTION AND REMARKS g é % E EE g Eé ggé Egg@ E%E
P 8 2|8 B ° &
Silty gravel, fine-grained, minor fine sand, some coarse gravel | Af
I and cobbles, moist
10
Sandy gravel, poorly-graded subangular coarse gravel, moist | Af [ <]
l Clayey silt fill, black, wet + Af
FILL
silty ¢lay, light brown, trace sand, low plasticity, wet B <1
I Bottom of Boring = 5.5 feet. 7
l 10—
)
i -
25—
NOTE: The stratification lines represent
u the approximate boundary between the -
soll types. The transition may be gradual. i
30 —
I 864-17A, 625 TR'ED EXPLORATORY BORING LOG - EB-12
EMERYVILLE POST OFFICE
! Emeryville, California

LOVNEYASSOCIATES ez

Environmental /Geotechnical /Engineering Services 864-17A, July 1993




L

DRILL RIG: Mobile B-40 SURFACE ELEVATION: ~ LOGGED BY: TR
l DEPTH TO GROUNDWATER: 5.5 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
B 1 g uo g
= £ o
DESCRIPTION AND REMARKS % el & E EE EE Eg% 5535 §§:‘§
Clayey silt fill, dark gray, high organics, moist Af very |ML
I * stiff
FILL
Clayey silt, light brown, moist A Very |ML 16 <1
ﬂ Minor coarse sand at 2.5 - 3.0 feet suiff
siity clay, greenish-gray, low plasticity, moist to wet, slight \ 19 400
petroleum odor 2 [ €]
l Bottom of Boring = 5.5 feet.
I 10—
1
-
25
NOTE: The stratification lines represent
l the approximate boundary between the -
soil types. The transition may be gradual. |
-
i 30 —
l 864-17A. 628 TR'ER EXPLORATORY BORING LOG - EB-14
EMERYVILLE POST OFFICE
l Emeryville, California
\/
LOVVNEYASSOCIATES EBa4

' Environmental/Geotechnical /Engineering Services

864-17A, July 1993
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DRILL RIG: Mobile B-40
DEPTH TO GROUNDWATER: 5.5 feet

SURFACE ELEVATION: —
BORING DIAMETER: 8 inches

LOGGED BY: TR
DATE DRILLED: 6/7/93

slel & |B HE AR
DESCRIPTION AND REMARKS E g - : i
g 5 : %E LH
g %% 8 B °%
Sandy gravel, minor siit, brown, slightly moist 10 moist Af
Clayey silt fill, dark gray, moist ‘ AF very
FILL stiff 20 %0
Clayey silt, greenish-gray, wet, mocderate petroleum odor B Hard
Trace coarse sand at 4.5 feet
Saturated at 5.5 feet v 56 1000+
Bottom of Boring = 5.5 feet.
16—
15—
20 —
25—
NOTE: The stratification lines represent
the approximate boundary between the -
soil types. The transition may be gradual. i
30 —
804175, 28 TH'ER EXPLORATORY BORING LOG - EB-15
EMERYVILLE POST OFFICE
Emeryville, California
f
LOVNEYASSOCIATES -

Environmental/Geotechnical /Engineering Services

864-17A, July 1993
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DRILL RIG: Mobile B-40 SURFACE ELEVATION: —~ LOGGED BY: TR
DEPTH TO GROUNDWATER: 9.0 feet BORING DIAMETER: 8 inches DATE DRILLED: 6/7/93
B - g E ol =8
[
DESCRIPTION AND REMARKS % § E E EE EE Eé% §E§ %EE
8 g1a g8 B °§
Gravelly sand, minor fines, slightly moist AF FIER SM
Clayey silt fill, dark gray, moist Af Very |M
* FILL stiff 19 15
Sandy silt, light brown, minor gravel, moist C Very
stiff
More clay at 4.0 feet
Clayey silt, brown, trace coarse sand, moist B Hard
| 50 for 4° NA
silty sand, brown, fine 1o coarse grained, well-graded trace \ '
gravel, wet % Very
, “J © T dense Y 6 8
Sandy silt, brown, poorly-graded fine grained sand, moist :
Bottom of Boring = 9.5 feet.
15—
20—
25
NOTE: The stratification lines represent
the approximate boundary between the -
soil types. The transition may be gradual. B
30 e
864-174, 628 TR'ES EXPLORATORY BORING LOG - EB-16
EMERYVILLE POST OFFICE
Emeryville, California
\/ f
LOWVNEYASSOCIATES —_y

Environmental/Gectechnical /Engineering Services

864-17A, July 1993
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=" DRILL RIG: Mobile B-40 SURFACE ELEVATION: — LOGGED BY: TR
ﬂ DEPTH TO GROUNDWATER: 6.0 feet BORING DIAMETER: 12 inches DATE DRILLED: 6/8/93
. ¢ gue|,z2 | o
2 g g E
, DESCRIPTION AND REMARKS % # é § EE § g g%ﬁ 2,‘3
1 & |88 "% ig § El8%
Clayey silt fill, black, trace coarse sand, moist slight petroleum | Af Very |ML
l odor Stiff
* 27 150
FILL
Clayey silt, greenish-gray, moist, moderate petroleum odor B Hard | ML
Silty clay, greenish-gray with brown mottling, low to moderate 51 1000+

plasticity, moist 10 wet, moderate petrolewn odor B Hard |CL
Bottom of Boring = 6.0 fect.

EA Il = e
5
|

r—
[y
\h

H

NOTE: The stratification lines represent
the approximate boundary between the -
soll types. The transition may be gradual.

+
1

&
i 1

[
i3
|

884-17A, 628 TR'ER EXPLORATORY BORING LOG - EB-17

EMERYVILLE POST OFFICE
Emeryville, California

- LOWNEYASSOCIATES w17

Environmental/Geotechnical /Engineering Services 864-17A, July 1993
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APPENDIX C

‘WELL DEVELOPMENT AND GROUND WATER SAMPLING

Each well was developed by pumping such that a
representative ground water sample was obtained and
fine-grained material was flushed from the well and
surrounding soil. Twenty-four hours after well
development, the static water level was measured.
An electric submersible pump was then used to
purge three well casing volumes of water from the
wells. Conductivity, pH, and temperature measure-
ments were recorded. Ground water was placed into
appropriate sample bottles, labeled, and immediately
refrigerated until delivered to an analytical laboratory
certified by the California Department of Health
Services for chemical analysis of drinking water and
hazardous waste. Carried along with the ground
water samples was a chain of custody form that was
mzintained for all well samples. All well developing
and sampling equipment was steam cleaned prior to
entering the well.

A well sampling record for each well was maintained

by Lowney Associates. A copy of this record is
attached.

LOVWNEYASSOCIATES

Ervironmenia!/ Geatechnical / Enginearmg Services

Page G-1



Project Number S -17h

Project Name Emﬁr)ﬁ//j& P 0
Field Geologisu/Engineer L {2 bl

Well Number M=} Boring Diameter 2 (inches)

Well Total Depth (completed) I (fee)  Casing Diameter 4 (inches)

f“ I
Development Date GA (7,/ 7z Method 61'“'*[‘99 Fin L Volume Produced A% (hter/@

SR L A AR

2-INCH CASING DIAMETER bt ® 4-INCH CASING DIAMETER

VOL (GALLONS) = FEET OF WATER x 0.17 VOL {GALLONS) = FEET OF WATER x 0.66
VOL (LITERS) = FEET OF WATER x 0.62 VOL (LITERS) = FEET OF WATER x 2.5

Sampling Date ["/”tq@ Time \:40 Method (roun pters (7‘»“*7
6.4

Staric Water Level Prior to Purging & 5%z {f) Waer Level Afier Recovery 4. 23 (O

(Measured from top of casing)
6 < 80 Percent Recharged  Yes M No [
Well Volume Ay Cliter/gal)

Three Well Volumes L 4 d g (liter/gz)

Total Produced 1S5S (er/gd

e | 12| ]
41l 1o | o7
A 10 | (e

Number of Well Volumes /s

Production Time (min)

Production Rate ) (_ /min)

A

i

Sample Description

v lo|w|onfjwn|e|w|w|=L

Laboratory

Deliver [} Pick-Up O Dpae

&
S

Comments




]

Project Number g4~ 174

Project Name Fmsryr fe Ep

-
Field Geologist/Engineer Jim M«Jn’lz

Well Number M2 Boring Diameter IZ (inches)
% (inches)

ai

l Well Total Depth (completed) f/ / (feed Casing Diameter

v —
Development Date AA 0/@ 3 Method & erblys £ ~f__ Volume Produced =2

2-INCH CASING DIAMETER 4-INCH CASING DIAMETER

VOL (GALLONS) = FEET OF WATER x 0.17 VOL (GALLONS) = FEET OF WATER x 0.6
VOL (LITERS) = FEET OF WATER x 0.62 VOL (LITERS) = FEET OF WATER x 2.5

w/“,/ﬁ?’ Time \\"z{? Method ol a2 Pw

Sampling Date

- LT . @15 etv
Staric Water Level Prior to Purging S.2q L ) (fd Water Level After Recovery %’ asT (fO
l (Measured from top of casing) 0P 2 "y o O]
: ercent Recharg, es o
Well Volume N e 2 6'1401'161’/ gah '
l Three Well Volumes T t@ ‘63'“@&:1’3@ Ty
Total Produced B vz O S 4’@:er/gal}
] . = : 1 |67 A | 6B
Number of Well Volumes ‘ 2 {;.6{ o0y L%
l Production Time . (min) 3 &.81 o. | &7
" Production Rate - - (_ /min) 4
5
| 6
- 7
l Sample Description
i 8
laboratory 5
Deliver L] pickUp [  Dae >

Comments




Project Number GEH - 1‘7,21
l Project Name . Eries W i 0.
- » ;
Field Geologist/Engineer Fimn e meS*)'t- _
! N2 - Iz .
Well Number Ml Boring Diameter (inches)
l WellTorsi Depth (completed) = (feed  Casing Diameter 24 (inches)
§ f
Development Date 6/ 10,/ 1% Method Grentys A 7=f . Volume Produced 0 (liter/gal)

2-INCH CASING DIAMETER 4INCH CASING DIAMETER

VOL (GALLONS) = FEET OF WATER x 0.17 VOL (GALLONS) = FEET OF WATER x 0.66
VOL (LITERS) = FEET OF WATER x 0.62 VOL (LITERS) = FEET OF WATER x 2.5

Sampling Date . ) Time -& Method
Static Water Level Prior to Purging A7 ()  Water Level After Recovery . 4 O
(Measured from top of casing)
4)/ 80 Percent Recharged  Yes 1 No [
well Volume 2 (iter/gal)
-~ :
Three Well Volumes 0. > (liter/gal)
T ced (0. iter/
Number of Well Volumes 2 £y A 0050 6‘6
Production Time . (min) 3 (0,80 % 26
Production Rate . (_ /min) 4
5
6
- 7
Sample Description
’ 8
Laboratory 9
Deliver ] Pick-Up D Date 10

Comments




Project Number <4t i7A
l Project Name En r AR A
- " : i
Field GeOlogiSthngineer firn hmm b0l
l Well Number A4 Boring Diameter fZ (inches)
Well Total Depth (completed) / / (feed Casing Diameter L/' (inches)

{:. ; i
Development Date & A o / 43 Method Crtmnd o3 fam P Volume Produced ._’3_5'4._(11@-@

-

2-INCH CASING DIAMETER 4.INCH CASING DIAMETER
“ VOL (GALLONS) = FEET OF WATER x 0.17 VOL (GALLONS) = FEET OF WATER x 0.66
VOL (LITERS) = FEET OF WATER x 0.62 VOL (LITERS) = FEET OF WATER x 2.5

Sampling Date QL l‘l'b Time A< Method C-IM.Oths QUMP

Static Water Level Prior to Purging L" : (ﬂ’{ (f) Water Level After Recovery .5 ()

(Measured from top of casing)

aay

4 80 Percent Recharged  Yes il No [
Weil Volume T i

Three Well Volumes - 4 ¥4
Total Produced V4 auer/@
Number of Well Volumes %

Production Time ] {min)

Production Rate (_ /min}

Sample Description

Laboratory

W i ~N{onjwv| M]WWR]|-=

Deliver O] Pick-Up O pae

[
o

Comments




EN GG N BN =N e

r R B

s e

P

pm;mm Ev-/@u/z[[é Yo .

5 C- 4
Field Geologist/Engineer

Well Number Nb/ /A angnmém T - {inches) -
Well Towal Depth {completed) _gL Cas:ﬁg Dxametcr ;& (inches)

Development Date Method Volume Produced —————_ (liter/gal)

2-INCH CASING DIAMETER 4-INCH CASING DIAMETER

VOL (GALLONS) = FEET OF WATER x 0.17 VOL (GALLONS) = FEET OF WATER x 0.66

VOL (LITERS) = FEET OF WATER x 0.62 VOL (LITERS) = FEET OF WATER x 2.5

(fi) Water Level Afier Recovery a Is (D
80 Percent Recharged  Yes B>  No L]

Static Water Level Prior 1o Purging 7‘ q 2
(Measured from top of casing)

Well Volume 7 ' i
Three Weil Volumes _2 5 ( b
‘Total Produced _&3_ @gﬂ)
Number of Well Volumes _\l__

Production Time (min)

6.8 | o110 |2/

6,69 | 2110 |70

Production Rate (_ /min)

-—

Sample Description

Laboratory

Deliver [J  PickUp L1 Date

KEeaFs Q&uic \ﬂ;/
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APPENDIX D
ANALYTICAL RESULTS

The refrigerated ground water and soil samples and
the chain of custody form were delivered to Sequoia
Analytical Laboratory, located in Redwood City,
California. Soil and ground water samples were
analyzed for TPH as gasoline plus BTEX (EPA Test
Method 8015/8020), fuel fingerprint (EPA Test Method
8015), total petroleum oil (BPA Test Method 5520 EF),
voCs (EPA Test Method 8240 for ground water, EPA
Test Method 8010 for soil), PCBs (EPA Test Method
8080), and priority pollutant metals. Two soil
samples were additionally analyzed for reactivity,
corrosivity, and ignitability. Attached are copies of
these results and the chain of custedy documentation.
Sequoia is certified by the State of California as
Hazardous Waste Testing Laboratories and as
Approved Water and Wastewater Laboratories.

Four soil samples were submitted to Cooper Testing
Labs of Mountain View, California. These samples
were tested for grain size distribution (sieve and
hydrometer, ASTM D-422).

LOVYNEYASSOCIATES

Environmental / Gaotechmics! / Engineering Servicas

Page D-1



SEQUOIA ANALYTICAL

580 Chesapsake Drive » Redwood City, CA 94083

l w (415) 364-0600 » FAX (415) 364-9233

B s %Sgﬁf? !3?.3- ;é” J-", A m ;_Zf{ e AR AT S %3{@3%2’;
Cowney Assoclates Glont Project ID: 854-17A .
405 Clyde Avenue Sample Descript: Soll Compositer88-t4- Jun 9 1993?%
Mountain View, CA 84043 EB(?B‘ZT) .

Lab Numbear: 3F4D116
o R R e S e S s s

B R AR R e SRR AT

Attention: Peter Langtt

R

Reported:  Jun 17, 1993

R e

SRR

INORGANIC PERSISTENT AND BIOACCUMULATIVE TOXIC SUBSTANCES

Soluble Threshold Limit Concentration Total Threshold Limit Concentration
Waste Extraction Test
STLC Detection Analysis TILC  Detection Analysis
Analyte Max. Limit Limit Result Max,. Limit  Limit Result
(mg/L) (mg/L} {mg/L) {mg/kg) {mg/kg) {mg/kg)
)

oyenum 350 0.050 - 3,500 0.050 N.D. |
Nickel ‘ 20 0.050 - 2,000 0.050 I}lD
Selenium 1.0 0.10 - 100 5.0 N.D.
Siiver 8.0 0.01G - 500 0.010 N.D.!
Thallium 7.0 0.10 - 700 5.0 .D.w

TTLG results are reported as myg kg of wet weight. Asbestos results are reported as fibers/g.
Analytes reported as N.D. wers not present above the stated limit of detection.

SEQUOIA ANALYTICAL

NS
Maile A. Springe;\

l Project Manager N 3F407118.0VL <1>



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

i SEQUOIA ANALYTICAL T I

W

ent'lf’roject B 864 17h o pled: '

405 Clyde Avenus Sample Descript: Soil Composite, EB-6, 7, 10, 11, Received: Jun 9 19938
Mouritain View, CA 94043 T «,..5
Lab Number

Fao12e

l INORGANIC PERSISTENT AND BIOACCUMULATIVE TOXIC SUBSTANCES
Soluble Threshold Limit Concentration Total Threshold Limit Concentration
Waste Extraction Test
STLC Detection Analysls TILC™ Delection Analysis
Analyte Max. Limit Limit Result Max. Limit  Limit Result
(mg/L) (mag/L) {mg/L) {mg/kg) (ma/kg) (mg/kg)
0.10 500 5.0 N.D.

Molybdenum
Nickel

TTLC results are reported as mg/kg of wet weight. Asbestos results are reported as fibers/g.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

VG s
Malle A. Springer

Project Manager SF40116.JVL <2>




oV
(4 SEQUOIA ANALYTICAL L
680 Chesapeake Drive » Redwood City, CA 94063 el 200 -

w (415) 364-9600 + FAX (415) 364-9233 o

405 Clyde Avenue Sample Descript: Soil Composite,-65-+4— bt
Mountain View, CA 94043 £g (18-21) Analyzed:
Attention: Peter Langtry Lab Number: 3F40116 Reported:  Jun 17, 189

SRR

CORROSIVITY, IGNITABILITY, AND REACTIVITY

Analyte Detection Limit Sample Results
Corrosivity:

PH e NA 6.1
Ignitability:

Flashpoint (Pensky-Martens), °C......c.cccconvnnrencnne. NLA. e > 100 °C
Reactivity:

Suffide, MG/KG. oo D £ SR N.D.

Cyanide, MG/ KG....ccrinriiniimiiinsns 0.50 N.D.

Reaction With water..........ccciveicneivcerccrecssnien s N.A. e Negative

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

SEGQUOIA ANALYTICAL

o~ N
NN S—

Maile A. Springer N :

l Project Manager J 3FADT1E.VL <3>
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SEQUOIA ANALYTICAL |
680 Chesapeake Drive = Redwood City, CA 94063 M =
(415) 364-9600 » FAX (415) 364-9233

405 Clyde Avenue Sample Descript: Soil Composite, EB-6, 7, 10, 11 Received:
ountain View, CA 94043 Analyzed:
Attention: Peter Langtry Lab Number: 3F40126 Reported

CORROSIVITY, IGNITABILITY, AND REACTIVITY

Analyte Detection Limit Sample Results
Corrosivity:

PH oottt e e e e NA 6.6
Ignitability: _

Flashpoint {Pensky-Martens), °C.........ccccicinininns NA. v > 100°C
Reactivity:

Sulfide, MG/ KD 18 et N.D.

Cyanide, MG/KG. ..o 050 e, N.D.

Reaction With WaLET...........c.ccvveerecrecnrinrisresreeresrnrrenns NA e Negative

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

SEQUOIA ANALYTICAL

N ——

Project Manager 3F4011B.JVL <4>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood GCity, CA 94063

w (415) 364-3600 » FAX (415) 364-9233

405 Clyde Avenue Sample Descript: Soil Composite838-t-4— Received: Jun 9, 193

Mountain View, CA 94043 Analysis Method: EPA 5030/8010 £13 ﬁB-—ZI) Analyzed: Jun 10, 189
Attention; PeterLangtry ~ Lab Number 3F40116 Reported:  Jun 17, 199

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
Ho/kg H9/kg
Bromodichloromethane.....ecces e B.O e N.D.
[S1 %11 470) 0] ¢ 11 OO OUR OO U SO 31 o 1ROV N.D.
BromomMEthane.. ... icvicrieiiireenririareresseereesreserressmneees 2 1 U OURURI N.D.
Carbon tetrachlonde. .. ...coveeeeeeeee e ceaiens B0 e N.D.
ChOTODENZENE. . .veee e eree e ere e e erees st s e e sanneaeens B e erieneas N.D.
CHIOTOBLNANIE. ..o ies b e s saas s ane s e ranbenen 8 {1 2 UURUPPTUPTRN N.D.
2-Chloroethyivinyl ethar. ... 10 - N.D.
0 310 01531 1 £ TEVUUUTOU OO B0 e N.D.
ChIoromethane..........ccoecoemecrvenrirecr e 10 N.D.
Dibromochioromethane.......coovcee e eecceeeee e iee e eceenes B0 et N.D.
1,3-DIchlorobDenzZene. ... cerre e cmeene e senne B0 i N.D.
1,4-Dichlorobenzene..........c.cccvvinirvesvnnsesmesnrisnns s ressens BUO s cmrennrnnnnns N.D.
1,2-DichlorobDenzZens............cccecicverenrenvesrencnesressensans 5.0 N.D.
1,1-Dichloroethane..........cccvicenrerensresrerrerrerreereesccnce X« H T N.D.
1,2-DichlOrosthane. ..o orvrvrrerrree e e 50 N.D.
1,1-DIChlOTOBtNENB. ...ttt 5.0 N.D.
cis-1,2-Dichioroethene..........cccivccecnrcenrenrerrecrenvcreacenas 5.0 N.D.
trans-1,2-Dichloroethens.........coreeeeee e L% o SRV N.D.
1,2-DichiorOPrOPaNE.... .o B0 s N.D.
¢is-1,3-DIChloropropene.........cvcmnneisins B0 s eenieneenes N.D.
trans-1,3-DichlOropropent.........c 50 N.D.
Methylene chlotide...........o e BO e N.D.
1,1,2,2-Tetrachloroethane...........ccoeevevvemvenrereccescciccceeas B.O s oo N.D.
Tetrachloroethene..........ccccociniinin i B0 it N.D.
1,1,1-Trichloroethane. ...t e 50 N.D.
1,1,2-Trichloroethane...........cooccccccrrcnveneninnenneessersarnns B0 e evrenren e N.D.
THCHIOTDEINENE. ... . icrieeri s ccrenrcenereaersr e s re e eennnns : B0 e N.D.
TrichloroRUOrOMELNANE. ... oottt B0 eererrrer e N.D.
Vinyl ChioHde.. ..o 10 e N.D.

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

SEQUOIA ANALYTICAL

Maile A. Springer 3
Froject Manager 3F4D116.VL «5>




LOW™
@ SEQUOIA ANALYTICAL .

680 Chesapeake Drive « Redwood City, CA 94063 R

W (415) 364-9600 » FAX (415) 364-9233

Jun 8§,
405 Clyde Avenue Sample Descript: Soil Composite, EB-8, 7, 10, 11 = Jun 8,

Mountain View, CA 94043 Analysis Method: EPA 5030/8010 Analyzed:  Jun 10,
Attention: Peter Langtry ~Lab Number; 3F40126

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/xg pa/ka
Bromodichloromethane.......cceeereeeerrerenrineienmereesienaas B0 e N.D.
(5100 ]2 (0 1) 11 2 /PR VO OSSO SRRSO BO e inererreenansnenaaees N.D
BrOmMOMEIIANE. .1 ieiee e rrserrsreeesrsrmsees i sberenrrmnrreeas TO e N.D
Carbon tetrachlonide........oovcvevrieriere e e B.0 i eeanrrrae s N.D
ChlOrODENZENE. ... .o ieecrries e e e en e b e enn B0 e N.D
ChIOTOBRANE. .....ceeee et eeraras e erene e anas e sae 10 e N.D
2-Chloroethylvinyl ether.......cn, 10 i N.D
(0731 [0T0x (o) 11 1 TEOURR OO B.O  ereecrereer e N.D
O OTOMIEINANE. ..c.cecccerrierree e enr s e s e e e e enteeeescabbesn 2+ T UR OO N.D
Dibromochloromethane...........co. oo ec s msesie e =3 o J U PR N.D
1,3-DichiorobenzZene...........covvreviecirmiience s B0 et se e N.D
1,4-DichlOrobenNZens.. ... v ieerevcreernee e s B0 s N.D.
1,2-Dichlorobenzent..........coiiieeiicinccienerereesea e enreeen =3 0 LU PTUUTUP OIS N.D.
1,1-Dichloroethane.........c.ccccenvrinim s veresneenrasrerresccscss 2% o SRR N.D.
1,2-Dichloroathane........cooevvivererercre e eerene e seene s B0 e N.D
1,1-Dichioroethens.......cocoeoeeicier e erenesnsnrenns L3 o POV UUU ORI N.D.
cis-1,2-Dichloroethene............cccccvvcceinnicnenrnnrcsnsreneens 5.0 N.D.
trans-1,2-Dichloroethene..........ccvcvininrerevrreecnennees 5.0 eeeeressetersnrr e N.D.
1,2-Dichloropropane..........coveevnnrmevvniciicsinnis 5.0 N.D.
cis-1,3-Dichloropropent..........cvecvinrireen i, 5.0 N.D.
trans-1,3-Dichloropropene........ . BO e N.D.
Methylene Chlonide.. ... 50 N.D.
1,1,2,2-Tetrachloroethane.........c.ccvcerverecmensnrcnrrsrensenens 5.0 N.D.
Tetrachloroethene.. ... e B e N.D
1,1, 1-Trichloroethane........cooiereeveerinrreccces e e 5.0 e N.D
1,1,2-Trichloroethane. ...ocvveevre et e BO e ensa s N.D.
THCRIOIOBINENE. .. ..ciiiiiiieiie e cimes e e rassenreesrrrereseen 5.0 N.D.
TrichlorofiuoroMEthane. ... vecivvnreenie i neeereeee s B0 et N.D.
Vinyl CHIONAE. ..o et 21 o TR N.D

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

SEQUOIA ANALYTICAL

Maile A. Springer

Project Manager 3F40116.JVL <6>



Low ™

(4 SEQUOIA ANALYTICAL s

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

405 Clyde Avenue Sample Descript: Soil Composite,38=t-4—

Mountain View, CA 94043 Analysis Method: EPA 8080 ER (18- 2r) :

Attention: Peter Langtry Lab Number: 3F40116 Analyzed:
Reported:

POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte - Detection Limit Sample Results
pa/kg pa/kg

PCOB 1015 ..ottt e e msn e 100 e —— _ N.D.

POB 1227 et ene e 400 s N.D.

POB 1232, et en 100 e N.D.

POB 1242, ..o eerrecnererecnreneesiensresenrensenssesnesessnees 100 s N.D.

PCB 1248, ..o re et e ne e s 100 e N.D.

PCB 1254. 100

Anaiytes reported as N.D, were not present above the stated [imit of detection. Because matrix effects and/or other factors
required additional sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

O

Project Manager h 3F40116. VL <7 >



b 4

(1) SEQUOIA ANALYTICAL s

680 Chesapeake Drive » Redwood City, CA 84063
(415) 364-9600 « FAX (415) 364-9233 BE(JF

Attention: Peter Langtry Lab Number:

Lowney Assoclates Client Project ID: 864-17A )

405 Clyde Avenue Sampie Descript: Soll Composite, EB- 6, 7, 10, 11 : Jun 9, 1993
Mountain View, CA 94043 Analysis Method: EPA 8080 Extracted: Jun 11, 1893
3F40126 : Jun 11, 1993

Analyte

PCB 1016 . et s
[ 0= - O U

SEQUOIA ANALYTICAL

NG

Maile A, Springer
' Proiect Manager

POLYCHLORINATED BIPHENYLS (EPA 8080)

Detection Limit Sampie Results
pg/kg pa/ka
20 oo N.D.
BO e N.D.
20 e N.D.
20 e . N.D.
20 e N.D.
20 e N.D,

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

3F40116.JVL <8>



SEQUOIA ANALYTICAL

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

Sample Matrix;  Soil
Analysis Method: EPA 5030/8015/8020
First Sample #: 3F40104

405 Clyde Avenue
Mountain View, CA 94043
Attention: Peter Langtry

Reported: Jun 17, 199

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
l Analyte Limit LD. LD. L.D. 1.D. 1.D. 1.D.
mg/kg 3F40104 3F40105 3F40106 3F40107 3F40108 3F40120
EB-13 4.5-5.0 EB-13, EB-14, EB-15, EB-16, EB-1,
14.5-15.0 5.0-55 5055 8.5-9.0 2530
I Purgeable
Hydrocarbons 1.0 52 N.D. N.D. 12 N.D. N.D.
l Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
' Toluene 0.0050 0.038 N.D. N.D. 0.017 N.D. N.D.
l Ethyl Benzene 0.0050 N.D. N.D. N.D. 0.059 N.D. N.D.
l Total Xylenes 0.0050 "0.13 N.D. N.D. 0037 = ND N.D.
Chromatogram Pattern: Non-Gas Mix - - Non Gas Mix --
l > C6 > C6
I Quality Contro} Data
Report Limit
Multiplication Factor: 5.0 1.0 1.0 1.0 1.0 1.0
' Date Analyzed: 6/14/93 6/10/93  6/10/93 6/10/83  6/10/93 6/10,/93
Instrument ldentification: GCHP-1 GCHP-1  GCHP-18  GCHP-1 GCHP-1 GCHP-1
I Surrogate Recovery, %: 78 109 95 104 110 111
(QC Limits = 70-130%)
Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
l Analytes reported as N.D. were not detected above the stated reporting limit,

SEQUOIA ANALYTICAL

BroG 0
Maile A. Springer " .

' Project Manager - 3F40116.JVL <9>



SEQUOIA ANALYTICAL

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

05 Clyde Avenue Sample Matrbx: ~ Soll
Mountain View, CA 94043 Analysis Method: EPA 5030/8015/8020

Aftention: Peter

Langtry First Sample #: 3F40122

LOWNEY

¢
.
=
R
€t

Jun 9, 1993;

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit L.D. L.D, 1.D. L.D. I.D. L.D.
mg/kg 3F40122 3F40123  3F40124  3F40125
EB-2 2.5-3.0 EB-2, EB-3, EB-5,
7580 7.075 7.0-7.5
Purgeable
Hydrocarbons 1.0 N.D. 570 N.D. N.D.
Benzene 0.0050 N.D. N.D. N.D. N.D.
Toluene 0.0050 N.D. N.D. N.D. N.D.
Ethyl Benzene 0.0050 N.D. N.D. N.D. N.D.
Total Xylenes 0.0050 N.D. 27 N.D. N.D.
Chromatogram Pattern: -- Non Ges Mix
> C8
Quality Control Data
“Report Limit
Multiplication Factor: 1.0 20 1.0 1.0
Date Analyzed: 6/10/93 6/10/93 B8/10/93  6/11/93
Instrument Identification: GCHP-18 GCHP-1 GCHP-1  GCHP-18
Surrogate Recovery, %: 107 a3 111 88

(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

NS e

* S

' Maile A Springer )
Project Manager

3FA0116.0VL <10>




§ £4) SEQUOIA ANALYTICAL LowNE"
680 Chesapeake Drive » Redwood City, CA 84063 ) - 3
w (415) 364-9600 « FAX (415) 364-9233 UM 23

owney ssociates
405 Clyde Avenue

| :
Sample Matrixx ~ Soil
Analysis Method: EPA 5030/8015/8020

Mountain View, CA 94043

Attention: Peter Langtry First Sample #: 3F40109
I TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION
Reporting Sample Sample Sample Sample Sample Sample
' Analyte Limit LD, 1.D. 1.D. 1.D. L.D. 1.D.
mg/kg 3F40109 3F40110 3F40112 3F40113 3F40114 3F40115
EB-17, 5.0-5.5 MIW-1, MW-2, MW-3, MW-3, MW-4,
2530 5.56.0 7.0-7.5 12.5-13.0 6.0-6.5
Purgeable
Hydrocarbons 1.0 19 N.D. 330 420 N.D. 26
| Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
l Toluene 0.0050 0.035 N.D. N.D. 1.0 N.D. 0.026
l Ethyl Benzene 0.0050 0.052 N.D. N.D. 23 N.D. N.D.
l " Total Xylenes 0.0050 0.34 N.D. 0.60 1.0 N.D. N.D.
Chromatogram Pattern: Non-Gas Mix Non-Gas Mix  Non-Gas Mix - Non-Gas Mix
l > C§ > 6 > C6 > CB
l Quality Control Data
Report Limit . :
Multiplication Factor: 1.0 1.0 1.0 100 10 1.0
l Date Analyzed: 6/11/93 6/11/93 6/11/93 6/10/93  6/10/93 6/11/93
Instrument identification: GCHP-1 GCHP-18  GCHP-1  GCHP-1  GCHP-1 GCHP-1
' Surrogate Recovery, %: 77 88 89 101 29 100
{QC Limits = 70-130%)
Purgeable Hydrocarbons are quantitated against a fresh gasoline standard,
l Analytes reported as N.D, were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

\\ ‘_): - o . y
T et

l Project Manager \\)

3F40116.JVL < 11>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

QWP 415 3642600 + FAX (415) 364-9233

‘Lowney Associates ] :

:405 Clyde Avenue Sample Matrix:  Soil Received: Jun 9, 199
ountain View, CA 94043 Analysis Method: EPA 5030/8015/8020 Reported:  Jun 17, 199
ttention: Peter Langtry First Sample #: 3F40116

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit I.D. 1.D. 1.D. 1D, 1.D. 1.D.
mg/kg 3F40116
Cotmposite,
—S5t+4— £ p-(18-21)
Purgeable
Hydrocarbons 1.0 N.D.
Benzene 0.0050 N.D.
Toluene 0.0050 N.D.
Ethyl Benzene 0.0050 N.D.
Total Xylenes 0.0050 N.D.

Chromatogram Pattern: --

Quality Control Data

Aeport Limrt

Multiplication Factor: 1.0
Date Analyzed: 6/11/93
Instrument ldentification: GCHP-18
Surrogate Recovery, %: a3
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOGIA ANALYTICAL

I‘ \\)\—J —\\/

Maile A. Springer
l Project Manager 3F40116.JVL <12>



SEQUOIA ANALYTICAL | cownev assoc. |

680 Chesapeake Drive = Redwood City, CA 94063

(415) 364-9600 + FAX (415) 364-9233 i a2 epca
JUN 23 152

405 Clyde Avenue Sample Matrix:  Soll ¥
Mountain View, CA 94043 Analysis Method: EPA 3550/8015 Reported:  Jun 17, 199
Attention: Peter Langtry First Sample #:  3F40121

l FUEL FINGERPRINT
Reporting Sample Sample Sample Sample Sample Sample
l Analyte Limit 1.D. 1.D. 1.D. 1.D. 1.D. 1.D.
ma/kg 3F40121 3F40123  3F40124  3F40125
EB-1, EB-2, EB-3, EB-5,
4.045 7580 70-7.5 7.0-7.5
Extractable
Hydrocarbons 1.0 N.D. 1,500 N.D. N.D.
l Chromatogram Pattern: -- Non-Diesel - .-
Mix C10-C22

l Quality Control Data

l Report Limit Multiplication Factor: 1.0 100 1.0 1.0
Date Extracted: 6,/10/93 6/10/93  6/10/83  6/10/93

I Date Analyzed: 6/11/93 6/11/93 6/11/93  6/11/93
Instrument identification: GCHP-5 GCHP-5 GCHP-5 GCHP-5

Extractable Hydrocarbons are quantitated against a fresh diesel standard.
l Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

I

l Project Manager -3 3F40116.0VL <13>



680 Chesapeake Drive + Redwood City, CA 94063 : i

v (415) 364-9600 » FAX (415) 364-9233 % SN DG
E
|

@ SEQUOIA ANALYTICAL !—LOWNEY agenr

ient Project ID:  864-
05 Clyde Avenue Sample Matrix;  Soil
ountain View, CA 94043 Analysis Method: EPA 3550/8015
ttention: Peter Lan First Sample #: 3F40104

FUEL FINGERPRINT
Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit L.D. L.D. 1.D. L.D. L.D. i.D.
mg/kg 3F40104 3F40105  3F40106  3F40107  3F40108
EB-13, EB-13, EB-14, EB-15, EB-16,
4.5.5.0 14.5-15.0 5.0-5.5 5055 8.58.0
Extractable
Hydrocarbons 1.0 390 N.D. N.D. 100 N.D.
Chromatogram Pattern: Non-Diesel - -- Motor Oil
clo-Ce2
(Guality Control Data
Report Limit Multiplication Factor: 20 1.0 1.0 1.0 1.0
Date Extracted: 6/10/93 6/10/93  6/10/93 6/10/93  6/10/93
Date Analyzed: 6/14/93 6/11/93 6/11/93 6/15/93 6/11/83
instrument ldentification: GCHP-5 GCHP-5 GCHP-5 GCHP4  GCHP-5

Extractable Hydrocarbons are quantitated against a fresh diesel standard,
Analytes reported as N.D. were not detected above the stated reparting limit.

SEQUOIA ANALYTICAL

N

MalleA Springer \
Project Manager. \\J 3F40116.JVL <14>



LOWNEY ASE™™

IR Y B
680 Chesapeake Drive « Redwood City, CA 94063 cdM 23

v (415) 364-9600 « FAX (415) 364-9233

Lowney Assoclates Client Project iD: 864-17A p

]
- @ SEQUOIA ANALYTICAL
!

405 Clyde Avenue Sample Matrix:  Soill receved:
I ountain View, CA 94043 Analysis Method: EPA 35650/8015 Reported:
Attention: Peter Lan First Sample #: 3F40109
l FUEL FINGERPRINT
Reporting Sample Sample Sample Sample Sample Sample
. Analyte Limit 1.D. 1.D. I.D. LD. 1.D. I.D.
ma/kg 3F40109 3F40110 3F40112 3F40113 3F40114 3F40115
- EB-17,5.0-5.5 MW-1, MW-2, MW-3, MW.3, MwW-4,
2.53.0 5.56.0 7.07.5 125-13.0 6.0-6.5
Extractabie _
Hydrocarbons 1.0 25 53 - 100 98 N.D. 36
Chromatogram Pattern: Gas > C18 Kerosene &  Non-Diesel -- Gas
Discrete Mix C10-C16
Peaks

Quality Control Data

Report Limit Multiplication Factor: 1.0 1.0 20 50 1.0 1.0

Date Extracted: 6/10/93 6/10/93  6/10/93 6/10/93  6/10/93 6/10/93
Date Analyzed: 6/11/93 6/11/93 6/14/93  6/14/93  6/11/93 6/11/93
Instrument ldentification: GCHP-5 GCHP-5 GCHP-5 GCHP-5 GCHP-5 GCHP-5

Extractable Hydrocarbons are quantitated against a fresh diesel standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

Maile A, Springer i

Project Manager \J 3F40116.0VL <15>



1
i LOWNEY * 7~
1 £4) SEQUOIA ANALYTICAL s
680 Chesapeake Drive « Redwood City, CA 84063 fe 22 b -
w (415) 364-9600 » FAX (415) 364-9233
l s¢ “Client Project ID: 884-17A
405 Clyde Avenue Matrix Descript:  Saoll Received: Jun 9, 1993
Mountain View, CA 94043 Analysis Method: SM 5520 E&F (Gravimetric) Extracted:  Jun 10, 1993
l Aftention: Peter Langtry First Sample #:  3F40101 Analyzed: Jun 15, 1993
Reported:  Jun 17, 1893
' TOTAL RECOVERABLE PETROLEUM OIL
Sample Sample Oil & Grease
l Number Description ma/kg
l 3F40101 EB-102.5-3.0 530
' 3F40102 EB-11 2.0-2.5 190
l 3F40103 EB-12, 4.5-5.0 N.D.
l 3F40104 EB-13, 4.5-5.0 190
3F40105 - EB-13, 14.5-15.0 N.D.
I 3Fa0106 EB-14, 5.0-5.5 N.D.
l Detection Limits: 50
I Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYI\ICAL

. N,
N e
Maile A. Springer nJ
Project Manager 3FA0118.VL <16>



W

405 Clyde Avenue
Mountain View, CA 94043
Attention: Peter Langtry

wney AssO

~ Client Project II

@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84083
(415} 364-9600 « FAX {415) 364-9233

Matrix Descript:
Analysis Method:
First Sample #:

TOTAL RECOVERABLE PETROLEUM OIL

Sample Sample Qil & Grease
Number Description mg/kg
3r40107 EB-156.0-6.5 N.D.
3F40108 EB-16, 8.5-9.0 N.D.
3F40109 EB-17 5.0-5.5 N.D.
3F40110 MW-1 25-3.0 160
3F40117 MW-2, 3.0-3.5 - 140
3F40112 MW-2 556.0 450
3F40113 MW-3, 7.0-7.5 N.D.
3F40114 MW-3 12.5-13.0 230
3F40115 MW-4, 6.0-6.5 180
3F40116 -85+ E6~I1B 51
Detection Limits: 50

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

SEQUOIA ANALYTICAL

NS e

Maite A. Springer
Project Manager

A

~J

Jun 8, 1993
Jun 9, 1993
Jun 11, 1993:
Jun 15, 1993
Jun 47, 1983%

SM 5520 E&F (Gravimetric)

3F40M16.UVL <17 >



Lowney Associates .
405 Clyde Avenue Matrix Descript:  Soil Received: Jun 9, 1993
Mountain View, CA 94043 Analysis Method: SM 5520 E&F (Gravimetric) ed:  Jun 11, 1993
Attention: Peter Langtry

@ SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 940863
w (415) 364-9600 » FAX (415) 364-9233

Jun 8, 1993

Client Project ID: 864-17A

First Sample #: 3F40117 Analyzed:  Jun 15, 1933

TOTAL RECOVERABLE PETROLEUM OIL

Sample Sample Oil & Grease
Number Description mg/kg
3F40117 552 E8-19 N.D.
3F40118 -55-8~ gg-20  N.D.
3F40119 £54-¢£g-2! N.D.
Detection Limits: 50

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

SEQUOIA ANALYTICAL

Malle A. Springer
Project Manager 3F40116.VL <1B>



l qa0f
| £4) SEQUOIA ANALYTICAL oM
680 Chesapeake Drive » Redwood City, CA 94063 A
v (415) 3684-9600 » FAX (415) 364-9233
405 Clyde Avenue Matrix Descript:  Soil
Mountain View, CA 84043 Analysis Method: SM 5520 E&F (Gravimetric) :
I Attention: Peter Langtry First Sample #: 3F40121 Analyzed: .
Reported:  Jun 17,

' TOTAL RECOVERABLE PETROLEUM OIL

Sampie Sample Oil & Grease
l Number Description mg/kg
' 3F40121 EB-1, 4045 N.D.
I 3F40123 EB-2, 7.5-8.0 740
' 3F40124 EB-3, 7.0-7.5 N.D.
I 3F40125 EB-5, 7.0-7.5 N.D.

3Fa0126 EB-§, 2.0-25 N.D.
I 3F40127 EB-7, 20-25 790
I aF40128 EB-8, 2.0-25 N.D.
l 3F40129 EB-9, 2.53.0 92
' Detection Limits: 50
l Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

\ \(\Q/M \
Maile A. Springer
Project Manager 3F40116.JVL <189>

N



QC Sample Group: 3F40116, 26

ASSOC-
SEQUOIA ANALYTICAL | OWNEY |
680 Chesapeake Drive = Redwood City, CA 94063 e : \
v (415) 364-9600 « FAX (415) 364-9233 L 2

Client Project ID: 864-17A
Matrix: Soil

Reported: Jun 17, 1993

QUALITY CONTROL DATA REPORT

ANALYTE Mercury Mercury Beryllium Cadmium  Chromium Nickel
Method: EPA 245.1 EPA 7471 EPA 6010 EPA 6010 EPA 6010 EFA 6010
Analyst: A McDonald A. McDonaid C.Medefesser C.Medefesser C Medetesser C.Medefesser
Conc. Spiked: 0.0020 1.0 0.20 0.20 0.20 0.20
Units: mg/L mg;/L mg/kg mg/kg mg/kg mg/kg
LCS Batch#: BLKOG1193 BLKD51183 BLKO61193  BLK061193  BLKOG1183  BLKDG1193
| Date Prepared: 6711783 6/11/83 6/11/93 6/11/63 6/11/83 6/11/93
Date Analyzed: 6/11/83 6/11/83 6/14/93 §/14/93 6/14/93 6/14/93
Instrument L.D.#: MPE-2 MPE-2 MTJA-2 MTJA-2 MTJA-2 MTJA-2
l LCS %
Recovery: a8 108 o7 100 100 100
80-110 90-110 80-110 80-110 20-110 80-110

' Control Limits:

l MS/MSD
Batch #: 3F38303
l Date Prepared: 6/10/93
Date Analyzed; §/10/93
Instrument |.D.#: MPE-2
l Matrix Spike
% Recovery: 96
Matrix Spike
Duplicate %
Recovery: 102
l Relative %
Difference: 8.1

SEQUOIA ANALYTICAL

Maile A. Springer
l Project Manager

3F40116 3F51905 3F51905 3F51905 3F51905
6/10/93 6/11/983 6/11/83 6/11/93 6/11/93
6/10/93 6/14/93 6/14/93 6/14/93 6/14/93
MPE-2 MTJA-2 MTJA-2 MTJA-2 MTJA-2

100 83 o1 96 g2

118 80 72 77 BO

17 15 23 22 14

Please Mote:

The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
preparation and analytical methods employed tor the samples. The LCS % recovery data is used for
validation of sample batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only

and are not used to accept or reject batch results.

3F40116.JVL <203




680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

" 3ol

i
i @ SEQUOIA ANALYTICAL
]

405 Clyde Avenue Matrix:
Mountain View, CA 94043

Attention: Peter Langtry

QC Sample Group: 3F40116, 26 Reported: Jun 17, 1993

' QUALITY CONTROL DATA REPORT
' ANALYTE pH Flashpoint
l Method: EPA 9040 EFA 1010
Analyst: Y. Arteaga K. Newberry
Units: N.A. °C
l Date: 6/10/93 6/14/93
. Sample #:  3F40701 3F40126
Sample
l Concentration: 7.7 > 100
Sample
Duplicate
l Concentration: 7.8 > 100
% RPD: 1.3 0.0
l Control Limits: ~0-30 + 5.0
SEQUOIA ANALYTICAL
N DN OS N Y
Maile A. Springer s

Project Manager 3F40116.0VL <21>



" SEQUOIA ANALYTICAL

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

¢

y Associates | :
405 Clyde Avenue Matrix: Soil
Mountain View, CA 94043
Attention: Peter Langt QC Sample Group: 3F40116, 26 Reported: Jun 17, 1993

I QUALITY CONTROL DATA REPORT

ANALYTE Sulfide Cyanide

l Method: EPA 9030 EPA 8010

Analyst: K Newbery ASavva
Conc. Spiked: 1300 34
Units: mg/kg mg/kg
LCS Batch#: LCS061493 LCS061493
' Date Prepared: §/14/93 6/14/93
Date Analyzed: 6/14/83 6/14/83
Instrument LD #: N.A. N.A
l LCS %
Recovery: 83 107
' Control Limits: 80-120 B0-120
l MS/MSD
Batch #: 3F31601 3F18001
l Date Prepared: 5/8/93 6/9/53
Date Analyzed: 6/8/93 6/9/93
Instrument 1.D.3#: N.A N.A
l Matrix Spike
% Recovery: 81 100
Matrix Spike
Duplicate %
Recovery: 81 100
l Relative %
Difference: 0.0 0.0

SEQUOIA ANALYTICAL Please Note:
l The LCS is a control sample of known, interterent free ratrix that is analyzed using the same reagents,
~ - N ‘ ‘ preparation and analytical methods employed for the samples. The LCS % recovery data is used for
N \ w N Y a validation of sample batch results. Dus to matrix effects, the QC limits for MS/MSD's are advisory only
Malle A. Springer and are not used to accept or reject batch resutts.

l Project Manager 3F4D116. VL <225




680 Chesapeake Drive » Redwood City, CA 84063 co TR

W (415) 364-9600 « FAX (415) 364-9233 Lt

I

LOWNEY ASS™
g £4) SEQUOIA ANALYTICAL -
i

Lowney Associates
405 Clyde Avenue

Mountam View, CA 94043
: Peter La

QUALITY CONTROL DATA REPORT

LCS Batch#:  vBLK061093

I Date Prepared: 6/10/93
Date Analyzed: 6/10/93
Instrument L.D.#: GCHP-9

LCS %
Recovery: 108

l Control Limits: 59-172

l ANALYTE 1,1-Dichioroethene  Trichioroethene Ghioro- PCB 1260
g benzene
l Method: EPA 8010 EPA 8010 EPA 8010 EPA 8080
Analyst: B. Samra B. Samra B.Samra  LLaikhtman
Cone. Spiked: 25 25 25 500
l Units: ug /g pa/kg 1a/kg Ho/kg

VBLK0OE10493 VBLKOB1093 BLKO61193

6/10/93 6/10/93  6/11/93
6/10/93 6/10/93  6/11/93
GCHP-9 _GCHP8  GCHP-12
92 82 72
62-137 60-133  50-150

l MS/MSD
Batch #: V3F32705

I Date Prepared:; 6/10/93
Date Analyzed: 6/10/93
Instrument L.D.#: GCHP-9

l Matrix Spike
% Recovery: 100

I Matrix Spike

Duplicate %
Recovery: 88

I Relative %
Difference: 13

I * - Diluted Out.
SEQUOIA ANALYTICAL

VNS —L‘\‘T
Maile A. Springer T

Project Manager

V3F32705 V3F32705 F3F40010

6/10/93 6/10/93  6/11/93
6/10/93 6/10/93  6/11/93
GCHP-9 GCHP-9  GCHP-12
82 BO *
88 82 *
7.1 2.5 *
Please Note:

The LCS is a control sample of known, interferent free matrix that is anatyzed using the same reagents
preparation and analytical methods employed for the sarmples. The LGS % recovery datais used for
vaiidation of sample batch results. Due to matrix effects, the QC limits for MS/MSD s are advisory only

and are not used to acecept or reject batch results.

3F40116.JVL <23>




SEQUOIA ANALYTICAL

680 Chesapeake Drive = Redwood City, CA 34063

w (415) 364-9600 » FAX (415) 364-9233 . T

LO\NNEY pASSOC

owney Associates
405 Clyde Avenue
Mountain View, CA 94043
Attention. Peter Langtry

305

ient Froject

Matrix:

R orted'g‘u__rv\ 17, 1993

22,23, 25

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: R.Geclder R.Geckler R.Geckler R.Geckler
Conc. Spiked: 0.20 0.20 0.20 0.60
Units: ma/kg mg/kg mg/kg mg/kg
LCS Batch#:  GBLK0§1083 GBLKDE1093 GBLKOS1083 GBLKDE1093
Date Prepared: 6/10/93 6/10/93 £/10/93 6/10/93
Date Analyzed: 8/10/93 6/10/83 6/10/93 6/10/83
Instrument 1.D.#: GCHP-18 GCHP-18 GCHP-18 GCHP-18
LCS %
Recovery: 85 100 100 o8
Control Limits: 60-140 50-140 60-140 60-140

MS/MSD
Batch #: G3F34601
Date Prepared: 5/10/93
Date Analyzed: 6/10/93
Instrument £.D.#: GCHP-18
Matrix Spike
% Recovery: 90
Matrix Spike
Duplicate %
Recovery: 80
Relative %
Difference; 00
SEQUOIA ANALYTICAL

E\'\Q\L_/’t/v

~t

Malle A. Springer
Project Manager

(33F34601 G3F34601 G3F34501
6/10/93 6/10/93 6/10/93
6/10/93 6/10/83 6/10/83
GCHP-18 GCHP-18 GCHP-18

90 30 80

80 90 90

0.0 0.0 0.0
Please MNote;

The LCS is a control sampie of known, interferent free matrix that is analyzed using the same reagents,
preparation and analytical methods employed for the sampies. The LCS % recovery data is used for
validation of sample batch results. Due to matrix effects, the QC limits for M5/MSD's are advisory only
and are not used to accept or reject bateh results.

3Fa0116. VL <24>



680 Chesapeake Drive « Redwood City, CA 94063 .

w (415) 364-9600 + FAX (415) 364-9233 R

l |
1 @ SEQUOIA ANALYTICAL LOWNEY ASSO_.C
]

‘L owney Associates | :

:405 Clyde Avenue Matrix: Sail

‘Mountain View, CA 94043 L

: ion: Peter Langt QC Sample Group: 3F41014 - 10, 12-15, 21, 23, 25 Reported: Jun 17, 1993
l QUALITY CONTROL DATA REPORT
l ANALYTE Diesel

l Method: EPA 8015
Analyst: E. Cunanan
l Conc. Spiked: 15
Units: mg,/kg

l LCS Batch#:  DBLKOS1093
Date Prepared: 6/10/93

Date Analyzed: §/11/83
l Instrument L.D.#: GCHP-5

LCS %
Recovery: 80
I Control Limits: 50-150

' Date Prepared: €/10/93
Date Analyzed: 6/11/93
' Instrument 1.D.#: GCHP-5

MS/MSD
Batch #: 3F40105

Matrix Spike
% Recovery: 80

l Matrix Spike
Duplicate %
l Recovery: &7

Relative %
Difference: 8.4

l SEQUOIA ANALYTICAL Please Note:

The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,

F\’\Q\_/U_g\\':\ - " |preparation and analytical methods employed for the samples. The LGS % recavery data is used for
‘\ . \\"\

validation of sample batch results. Due to matrix effects, the QC timits for MS/MSD's are advisory only
and are not used to accept or reject batch results,

Maile A. Springer
l Project Manager  3FADIIBVL <25>



SEQUOIA ANALYTICAL LOWNEY 7

680 Chesapeake Drive » Redwood City, CA 84063 i J N
Nt

w (415) 364-9600 » FAX (415) 364-9233

05 Clyde Avenue

opuntain View, CA 94043
ttention: Peter Langtry

QUALITY CONTROL DATA REPORT

ANALYTE Oil &
Grease

Method: SM5520EF

Analyst: M.Shkidt
Conc. Spiked: 1,000
Units: mg/kg

LCS Batch#: BLKDE1033

Date Prepared: 6/10/93
Date Analyzed: 6/10/93
Instrument L.D.#: N.A.
LCS %
Recovery: 90
Control Limits: 70-110

MS/MSD
Batch #: 3F40106
Date Prepared: 6}10/93
Date Analyzed: 6/10/33
Instrument 1.D.#: N.AL
Matrix Spike
% Recovery: 93
Matrix Spike
Duplicate %
Recovery: 100
Relative % ,
Difference: 7.3
SEQUOIA ANALYTICAL Please Note:

The LCS is a control sampie of known, interferent free matrix that is analyzed using the same reagents,
. preparation and analytical methods employed for the sampies. The LCS % recovery data is used for
\ ) c e validation of sample batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only
‘\‘; ’E\-—» ™ u and are not used t¢ accept or reject batch results.

Malle A Springer
Project Manager 3F40116.VL <26>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

W (415) 364-3600 » FAX (415) 364-0233

owney Associates :
405 Clyde Avenue Matrix: Soil
ountain View, CA 94043

QUALITY CONTROL DATA REPORT

ANALYTE Ol &
Grease

Method: SM5520EF
Analyst: M.Shiidt
Conc. Spiked: 1,000
Units: mg kg

LCS Batch#: BLKOG1493

Date Prepared: 6/14/93

Date Analyzed: 1/6/00
Instrument 1.D.#: N.A.
LCS %
Recovery: 90
Control Limits: 70-110

MS/MSD
Batch #: BLK0O&1483

Date Prepared: 6/14/93
Date Analyzed: 6/15/93
instrument L.LD_#: N.A

Matrix Spike
% Recovery: 90

Matrix Spike
Duplicate %
Recovery: 84

Relative %
Difference: 69

SEQUOIA ANALYTICAL Piease Note: . . '

The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
preparation and analytical methods empioyed for the samples. The LCS % recovery data is used for
T e ‘ validation of sample bateh results. Due to matrix effects, the QC limits for M5/MSD's are advisory only

N Q_&‘...:’"_“\ : ~ 7~ |and are not used 1o accept or reject batch results.
Maile A. Springer
Project Manager AF40116.UVL <27 >

+

G N N I N B B O G T G 6 D TE BN G B B e
) _



v
&%
59\ o™l LOWNEYASSOCIATES
T S8 o CHAIN OF CUSTODY RECORD
ee,fl '
STNG. T [PROJECT TNAME/LOCATION NALYSIS REQUIRED SO ]
NO. — / '
%@LL'Z/_\ gME'WV'[/“‘ TO. e OF | LOWNILY ASSOCIATES
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LOWNEYASSOCIATES
CHAIN OF CUSTODY RECORD

JO18 NO.

864~1"?A

DATE FIMLL

) \Iun Aoty ny ol e uml

SERUOIA

PROJECT NAML

CM&VV.M: 7o

JI\M] PERCS): (Sig

“’J S /44‘- by

-
TIML SAMPLE DESCRIPTION

lhhmwtﬂay H;vmy ate | Thne
i
(Aw //Mi'/ //3(7

- ——"_‘_:"—’_’_'_'———_’——_1
JIOCATION |

yl c)
<y
e

ER L, 7,19, /1 C’ﬁ,ioﬁrr

e e i et T

ANALYSIS REQUIRED
NQO. —/ '
oY

CON-

TAINLERS

—— | —

T TReucive El‘h S

S i

3

Dt | T

_ﬂ_ﬁé

I

e

%

ﬁ!r_ﬂ_”_ Tehnau .:TLTI?Q_'(%?.T(IFHT)“— “Mawe [ Tane
lq fog 79 g/el;_;lm

D Laboraory 1y

SR V0.

LOWNLEY ASSOCIATES
405 Clyde Avenuc
Mouniain Vicew, CA 9A043
415-967-2365
415-967-2785 (FAX)

REMARKS

2 040

Meceved Ty Oigmun

PACE D oF 3



LOWNEYASSOCIATES
CHAIN OF CUSTODY RECORD
il
‘O NO. PROJECT NAME/LOCATION / WI'YSIS REQUIRED / SHIP TO:
. ; 3
BE4~1Th | EL16) ville V0. : '\(I;l) ¢ ogi" LOWNEY ASSOCIATES
AMPLER (S) (Signatur 'I'IC\:I(I?J[:;I‘S Qu& é‘ I{){ \@Q)U :f?(?u(l;lliifslt?/m(cl\ 94043
Jtm % / ﬂ Y ﬁ,"ﬂ‘? OO ﬁ V/ N5967-2365
YT YY ALY 415-967-2785_(FAX)
| WTE | TIME (/ SAMPLE DESCRIFTION [\%k 0\‘751:{\ & qu REMARICS
Vv £8-/0 2.5-3.0 Spil | | % 7206701 — 0
g@—rr ro-2.5 . ‘ X - -0
-1 4.5 -5.0 ' x _ L - \efEEr Tomoafoond 03
56~I% s -5.0 ‘ X% | X o<
14,5~ j&.0 ' XXX 0%
£8-14 5.0-5. L Ixlx|x Ok
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5.5-6.0 | ' x|l xlx (2.
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SEQUOIA ANALYTICAL

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

A Sampled:  Jun 11,
405 Clyde Avenue Sample Descript: Water, MW-1 Received: Jun 14, 199

Mountain View, CA 94043 Analyzed: 6/17-21/9
Attention: Stason Foster Lab Number: 3F62301 ' 24, 199

E.P.A. PRIORITY POLLUTANTS: METALS

Analyte Detection Limit Sample Results
pa/L (ppb) pa/L (ppb)

ANLIMONY....coiinmimimirrmrin s e e res e B.O e S N.D.
F N = 11 | LoTP O U U TSSOSO B0 e N.D.
Beryllium.......coiriisiin e 10 N.D.
(07:To 1. 11711 £ THOUNURT ORI USUUUPTOURt 10 e N.D.
CHEOMIUML..ceiivies it rerae e e tessssesesmaen s ae s e ar s b s ansmas 2 [ T U

=

Iy

=

@,

on

[an ]
zzzzZZZz2ZZ
wlvivivivivieRwlw

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

SEQUOIA ANALYTICAL
SO TN VP V. Ve
L L = L WA WLV PP
Maile A. Springer
Project Manager 3FE2301.JVL <1>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84063
(415) 364-9600 « FAX (415) 364-9233

an it

) :

405 Clyde Avenue Sample Descript: Water, MW-3 Received: Jun 14, 199

Mountain View, CA 94043 Analyzed: 6/17-21/9
3F62303 Reported:  Jun 24, 198

Attention: Stason Foster Lab Number:

E.P.A. PRIORITY POLLUTANTS: METALS

Analyte Detection Limit Sample Results
+8/L (ppb) pa/L (ppb)

N.D

5.0

‘Beryliium. .
(97 Te L1110 THROUUUOO U U UUU VU UUTURUUTOPTO 0 ¢ T O ROV,
L2V (o0 111101 1 VOO U VU UUUPTUURUURUTUPTOUINE 10 e vree e
Copper. 10

Doo

zzZAMzzZzZ

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

SEQUOIA ANALYTICAL

Y S

— i'u-—rk—/v TS . -‘-r’f}-«’:\v"—J—r-": e

Maile A. Springer

Project Manager 3F62301.0VL <2>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 24063
(415) 364-86800 » FAX (415) 364-9233

Lowney Associates ie : - : ,
405 Clyde Avenue Sample Matrix: Water Received: Jun 14, 1993

Mountain View, CA 94043 Analysis Method: EPA 5030,/8015/8020 Reported:  Jun 24, 1983:

Attention: Stason Foster First Sample #:  3F623D1

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit I.D. 1.D. L.D. 1.D. I.D. I.D.
ug/L 3F62301 3F62302 3F62303  3F62304  3F62305
MW-1 MW-2 MW-3 Mw-4 MW-1A
Purgeable

Hydrocarbons 50 N.D. 1,500 180 1,200 N.D.

Benzene 0.50 N.D. 3.2 N.D. N.D. N.D.

Toluens 0.50 N.D. 47 36 4.0 N.D.
Ethyl Benzene 0.50 N.D. N.D. 0.98 16 7.7
Total Xylenes 0.50 N.D. N.D. 3.4 1.8 N.D.

Chromatogram Pattern: . .- .-

Quality Control Data

Report Limit Multiplication Factor: 1.0 2.5 1.0 25 10
Date Analyzed: 6/17/93 6/18/93  6/18/93  6/18/93  6/18/93
Instrument |dentification: GCHP-2 GCHP3  GCHP-3 GCHP-3  GCHP-3
Surrogate Recovery, %: 103 a1 98 82

-~
—_
.~

(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard. Frii R
Analytes reported as N.D. were not detected above the stated reporting limit. AR
- -
SEQUOIA ANALYTICAL ~ECE: . |
f el A '_N_‘_____,_..--—""'—"
o : e

N RO T

[ WYV [Miﬂ)\.:.,u e

Maile A. Springer

Project Manager 3FE2301.0VL <35>




SEQUOIA ANALYTICAL

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

. “Jun 11,
405 Clyde Avenue Sample Matrix: Water Received: Jun 14, 1993
Mountain View, CA 84043 Analysis Method: EPA 3510/3520/8015 Reported:  Jun 24, 1993
Attention: Stason Foster First Sample # 3F62301
l FUEL FINGERPRINT
Reporting Sample Sample Sample Sample Sample Sample
I Analyte Limit 1.D. 1.D. L.D. 1.D. LD. 1.D.
ug/L 3F62301 3F62302 3F62303  3F62304  3F62305
MW-1 MW.-2 MW-3 Mw-4 MW-1A
Extractable
Hydrocarbons 50 N.D. 240 530 730 4,900
l Chromatogram Pattern: Kerosene +  Non-Diesel Kerosene Diesel
Non-Kerosene  Mix C8-C20
l Mix C15-C22
LOWNFY Acans
' JUN o8 E
l Quality Control Data
l Report Limit Multiplication Factor: 1.0 1.0 20 50 20
Date Extracted: 6/16/93 6/16/93  6/16/93 6/16/93  6/16/93
' Date Analyzed: 6/17/93 6/17/93 6/17/93 6/17/93  6/17/83
Instrument Identification: GCHP-5 GCHP-5  GCHP-5 GCHP-5 GCHP-5
Extractable Hydrocarbons are quantitated against a fresh diesel standard.
l Analytes reported as N.D. were not detected above the stated reporting limit.
SEQUOIA ANALYTICAL
l _ #.":,L¢7:_,¢‘Jl gé-'._u-'\';ri.fﬁ}v-w.-
Maile A. Springer
l Project Manager 3FE2301.0VL <4>




l 680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233
l owney Associates Client Project ID: 864-17A" Sampled:
405 Clyde Avenue Matrix Descript:  Water Received:  Jun 14,
Mountain View, CA 94043 Analysis Method: SM 5520 B&F (Gravimetric) Extracted: Jun 17,
l Attention: Stason Foster First Sample #:  3F62301 Analyzed:  Jun 17,
o ieported:
l TOTAL RECOVERABLE PETROLEUM OIL
Sample Sample Cil & Grease
l Number Description mg/L
' 3F62301 MW-1 N.D.
' 3F62302 MW-2 N.D.
l 3F62303 MW-3 N.D.
3F62304 MW-4 N.D.
3F62305 MW-1A 8.0
l LOWNEY ASSOC.
| CuN2g
I Detection Limits: 5.0
. Analytes reported as N.D. were not present above the stated limit of detection.
SEQUOIA ANALYTICAL
(NS A NPT, We B . S Ay
Malle A. Springer
I Project Manager 3FE2301.JVL <5




SEQUOIA ANALYTICAL

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

Lowney Associates Client Project ID:  864-17A Sampled:  Jun 11,
405 Clyde Avenue Sample Descript: Water, MW-1 Received:  Jun 14,

Mountain View, CA 94043 Analysis Method: EPA B080 Extracted: Jun 16,
Attention: Stason Foster Lab Number: 3F62301 Analyzed:  Jun 16,
Repc_:_r_;ed: Jun 24,

POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte Detection Limit Sample Results
pa/L pa/L

PCB 1016 D50 e N.D.

POB 1227 s eeerereeee e ee e sverasremsee et s rareserasnas 20 N.D.

PCOB 1232, vcr e e simreesee e s sessarsans e rnnes 050 e, N.D.

POB 1242 e e s 050 s N.D.

POB 1248t se e ss s e st aas s naca 050 e N.D.

POB 1254.......ooeeoecreecnreerene s e sems e sse s ssansrmreseneans 0.50 e N.D.

PCB 1260.......ececreererecreerneneesraes e seneresressersssermsassessensessene 0.50 N.D.

LOWNEY A~ ,

wUll 7 3 E
Analytes reported as N.D. were not present above the stated limit of detection.
SEQUOIA ANALYTICAL
— A L
Maile A. Springet
Project Manager 3F62301.0VL <6>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84083
{415) 364-9600 « FAX (415) 364-9233

: Cl Sampled:
405 Clyde Avenue Sample Descript: Water, MW-3 Received:  Jun
~Mountain View, CA 94043 Analysis Method: EPA 8080 Extracted: Jun

ttention: Stason Foster Lab Number: 3F62303 Analyzed:  Jun

Reported:

POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte Detection Limit Sample Results
pg/L ua/L
PCB 1016...icereeecrecreccms e enssesesrerssessressesrassrsrensessrnsons 050 s N.D.
POB 1221 ...t reas e e reesesesresseseescmmcmmemrans 2.0 N.D.
PCB 1282.....ceieeerenririer e srrsnssesemrea srmiees s sieciesmeessesins 050 e N.D.
POB 1242, ieee et ciac st ss s cbses s 050 e N.D.
POB 1248....ce v sttt et si s e 0.50 N.D.
PCB 1254ttt 050 e N.D.
PCOB 1260...c.ciiieieeiecccreeeec e s ensen s sessssesemssassenenns 0.50 N.D.
L OWNEY ASSOC.

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

SEQUOIA ANALYTICAL

P
Sk N P .
e ’LJ“{-_—{: b “ l‘ ..x‘_. W iel iy T

Maile A. Springer
Project Manager 3F6230T.MNL <7>



SEQUOIA ANALYTICAL LOWRE

680 Chesapeake Drive » Redwood City, CA 94063 freeag ~ 0
(415) 364-9600 « FAX (415) 364-9233 JUN © 2

owney Associates ent Project ID: - E pled: '
405 Clyde Avenue Sample Descript:  Water, MW-1 Received: Jun 14,

Mountain View, CA 94043 Analysis Method: EPA 8240 b Analyzed: Jun 16,
ftention; Stason Foster Lab Number: 3F62301 Reported:  Jun 24

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
pg/L po/L
F o= (o] 1= T TO e N.D.
B I ZE I ittt ettt e et e s ba e e 20 e ————— N.D.
Bromodichloromethane. ... e 2.0 e einesae s N.D.
BromMOROMTL et e e e 2.0 et N.D.
BromMOMENANE. ..ot rms e abe e aan 2.0 e N.D.
2 BUIANONE....c i re e s s 10 e N.D,
Carbon AisUlfide.........ooooveeeee e 20 e N.D.
Carbon tetrachlonide. ..o e p2 1 SRR N.D.
ChIOIODENZENE. ...t a s e 2.0 e N.D.
(031 Fo T u T3 71 L= TR UR TR 2.0 N.D.
2-Chloroethyl wnyi BERBT. ..ottt e T0 e e N.D.
Chloroform... 2.0 e —— N.D.
Chloromethane .................................................................. 2.0 et errsia s N.D.
Dibromochioromethane.. ...t 2.0 e nae e N.D.
1,1-Dichloroethane........covcieecicir e rerree st ranaes 2.0 e ——— N.D.
1,2-DIChlOrosthane........cocoiceveerii v rrer e e smreressies 20 e N.D.
1,1-Dichloroethene..........ccccvveervrssmrsrenrerresrrrsesserensnersnneas 20 e e N.D.
cis-1,2-Dichloroethene.......coovveecrivie e v 2.0 N.D.
trans-1,2-Dichioroethene.. ... e 20 e N.D.
1,2-Dichioropropane.......c.ecrvneesseercesensseerenianne 20 e s N.D,
cis-1,3-Dichloropropens..........cco v eevervsecnsirecsensanns 2.0 e N.D.
trans-1,3-Dichioropropene. ... enicscnsscssmeenes 2.0 N.D.
Ethylbenzene..........ccoo e 20 e N.D.
2-HEXANONE...c..cii i s 10 N.D.
Methylene chloride...........cocoveeev e renieneas 5.0 N.D.
4-Methyl-2-Pentanone. ........ccvvevreeeverrern e e crarsnnae M0 e N.D.
Styrene.... 2.0 e N.D.
1,1,2,2 Tetrachloroethane ................................................. 20 e N.D.
Tetrachloroethene ............................................................. 2.0 e N.D.
TOIUBNE....cee et an e et me s absaneas 2.0 e N.D.
1,1, 1-TrichlOTOBLNANE. ... ..o e e e rerre v rrrerrereserererererannees 20— N.D.

1,1 ,2-Tnchloroethane

2.0

Loro S~ X o OO N

Vinyl acetate...... ..o 0 e N.D.
Vinyl ChlOHAE. ... s D e N.D.
Total XYIENES ...coovcevveercevrsesemrricesrereeee 200 e N.D

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

SEQUOIA ANALYTICAL

__,‘”f‘!‘ ) -i—‘ _l)" 1

fee AL u\,rx,{,uum»

Maile A. Springer

Project Manager 3FE2301. VL <8>



SEQUOIA ANALYTICAL g

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

ney Associates : ,
405 Clyde Avenue Sample Descript:  Water, MW-3 ' Received: Jun 14,
Mountain View, CA 94043 Analysis Method: EPA 8240 Analyzed: Jun 16,
Attention: Stason Foster Lab Number: 3F62303 Reported:  Jun 24,

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
Ho/L pg/L

ACBLONB. ... creerrereccree e s rrarnn e e srrrasrenrrre s resrnsarassnsransns 10
B NIZENIE ettt s e ettt r e et e e e eaeeeann 2.0
Bromodichloromethane... ... eceeieieeeeeeee et s 2.0
=0T 1410 {01 1 1 1O URTR 2.0
BromOomMBLRaNE.........c. e ieveeere i e ra e s 2.0
2-BULANONE. ..ot s 10
Carbon disUfige........cccco o 2.0
Carbon tetrachlotide. ... ...t evirenene 20
ChIOrODENZENE. ...t e e s e eae e et 2.0
CHIOIOBLNANE. .. ..o erccreers e ererrirrssrareas e s ees e ease s nranas 2.0
2-Chloroethyt vinyl ether............cooiie e 10
Chioroform... 2.0
Chloromethane.................................................................. 2.0
Dibromochloromethane..........cvceminin e e 2.0
1,1-Dichloroethane...........ccovveiivrncienns e 2.0
1,2-DichloroBtRane. ........coecrvecvernerrrerrereererer s ressres srmnens 2.0
1,1-Dichlorogthene. ... e e 2.0
cis-1,2-Dichloroethene........cinicieienri i 2.0
trans-1,2-Dichloroethene..........cccoicncenccnnnnenis 2.0
1,2-DichlOroOpropanE.........ocreeiisevmvsssrensniesrcsnssseieens 2.0
cis-1,3-DichlorOpropene.........c..ccvrevnrreseeressrsssersereaneenn, 2.0
trans-1,3-DichlOropropent........cevenrrn e 2.0
Ethylbenzens. ... fevreareens 2.0
2-Hexanone... eeberesseterieressbbemeiEiesseerinsianbtesenastaeasenans 10
Methylene chioride... 5.0
4-Methy1-2—pentanone ....................................................... 10

.....................................

BIYIENEA. oot ccrecrrereererereernren s e s cmesmnenaeans treerreecresntaaeeens 20 e
1,1,2,2-Tetrachioroethane........cocccevveeecver e ercsnsessennenns 2.0
Tetrachloroethene 2.0

- nc oroethane .
1, 1 2-Tr|ch10roethane ........................................................ 2.0
Trlchloroethene 20
Trichloroﬂuoromethane .................................................... 2.0
VINY BCEIATE. ... e 2.0
Vinvl Chloride. ... ..o.oooee e 2.0
Total XYIENES ..ot 20

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

SEQUOIA ANALYTICAL

I - -
L . -
L }'-"i/(.—{it".z?,.k .. u_‘;:'hf\__i;;}z,.: —
Maile A, Springer :
Project Manager 3FE2301.VL <>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84063
(415) 364-9600 » FAX (415) 364-9233

owney Associates Client Project ID: 864-17A
5 Clyde Avenus Matrix: Water

ountain View, CA 94043
Hention: Stason Foster QC Sample Group: 3F62301 Reported: Jun 24, 1933

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene  Xylenes
l Method: EFA 8020 EFA 8020 EPA 8020 EPA 8020
Analyst: M.Nipp M.Nipp M.Nipp M.Nipp
l Conc. Spiked: 10 10 10 30
Units: Hg/L Ho/L Hg/L pg/L
l LCS Batch#:  GBLKDS1793 GBLKD61793 GBLKOB1793 GBLKDS1733
Date Prepared: N.A N.A. NA, N.A.
Date Analyzed: 6/17/93 6/17/93 6/17/93 6/17/93
l Instrument 1.D.#: GCHP-2 GCHP-2 GCHP-2 GCHP-2
LCS %
Recovery: 84 94 94 93
l Controfl Limits: 80-120 80-120 80-120 80-120
l MS/MSD :
Batch #: G3F75502 G3F75502 G3F75502  G3F75502
' Date Prepared: NA NA NA, N.A.
Date Analyzed: 6/17/93 6/17/93 §/17/93 6/17/93
I Instrument LD.#: GCHP-2 GCHP-2 GCHP-2 GCHP-2
Matrix Spike
% Recovery: o7 96 96 a7
l Matrix Spike
Duplicate %
Recovery: 82 82 80 80
I Relative %
Difference: 17 16 18 19
l SEQUOIA ANALYTICAL Please Note:
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagernts,
. S . preparation and analytical methods employed for the sarmples. The LGS 3% recovery data is used for
o 71/ .“;')'. S & validation of sample batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only
wka e LA LT and are not used to accept or reject bateh results,
Maile A. Springer
l Project Manager : 3F62301.JVL <10>



I LOW™
SEQUOIA ANALYTICAL T

B80 Chesapeake Drive » Redwood City, CA 84063
{415) 364-9600 « FAX (415) 364-9233

Client Project ID. 864-17A
Matrix: Water

owney Associates
05 Clyde Avenue

Mountain View, CA 94043
ttention: Stason Foster

Reported: Jun 24

QC Sample Group: 3F62302 - 05

' QUALITY CONTROL DATA REPORT
l ANALYTE Ethyi-
Benzene Toiuene Benzene  Xylenes
I Method: EFA 8020 EPA 8020 EPA 8020 EFA 8020
Analyst: JVvillar J.Villar J.Villar J.Villar
I Conc. Spiked: 10 10 10 30
Units: pg/L pa/L g/l ug/L
I LCS Batch#:  GBLKOs1833 GBLKO61833 GELKD61803 GBLKOG61883
Date Prepared: N.A. NA N.A N.A
Date Analyzed: 6/18/93 6/18/93 6/18/93 6/18/93
l Instrument 1.D.#: GCHP-3 GCHP-3 GCHP-3 GCHP-3
I.CS %
l Recovery: 94 9B a4 83
Control Limits: 80-120 80-120 80-120 80-120

MS/MSD
Batch #: G3F36206 (3F36206 G3F36208 (33F36206

Date Prepared: ‘NA NA N.A NA
Date Analyzed: 6/18/93 6/18/93 6/18/83 6/18/93
Instrument L.D.#: GCHP-3 GCHP-3 GCHP-3 GCHP-3

Matrix Spike
% Recovery: 80 . 82 81 80
Duplicate %

Recovery: g5 g7 [<]:] 87

Relative %
Difference: 17 i7 19 19

SEQUOIA ANALYTICAL Please Note;
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
preparation and analytical methods employed for the samples. The LCS % recovery data is used for
LT validation of sampie batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only
‘s i SV EIVS v and are not used to accept or reject batch results.
Maile A. Springer
Project Manager 3F62301. VL <11>
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SEQUOIA ANALYTICAL

880 Chesapeake Drive » Redwood City, CA 94083
{415) 364-9600 » FAX {(415) 364-9233

405 Clyde Avehue Water

Mountain View, CA 94043
Attention: S;gggfgg@g '3F4590j_. 05 Reported: Jun 24, 1883

QUALITY CONTROL DATA REPORT

I ANALYTE Qil & Grease Diesel
I Method: SMS520BF EPA B015
Analyst: M. Shkidt C.Lee
Conc. Spiked: a0 300
I Units: mg/L pg/L
L.CS Batch#: BLKO51593 DBLK0&1693
' Date Prepared: 6/15/93 6/16/93
Date Analyzed: 6/15/93 6/17/93
Instrument 1.D.#: N.A GCHP-5
I LCS %
Recovery: BO 60
l Control Limits: 70-110 50-150
I MS/MSD
Batch #: 3F45901 DBLK061693
' Date Prepared: 6/15/93 6/16/93
Date Analyzed: 6/15/93 6/17/93
Instrument L.D.#: N.A GCHP-5
I Matrix Spike
% Recovery: 77 60
Matrix Spike
Duplicate %
Recovery: 73 63
l Relative %
Ditference: 5.3 4.9
SEQUOIA ANALYTICAL Please Note:!
i _— The LCS is a contral sampie of known, interferent free matrix that is analyzed using the same reagents,
B e preparation and analytical methods employed for the samples. The LCS % recovery data is used for
e fAAA L U . Lot validation of sample bateh results. Due to matrix effects, the QU limits for MS/MSD's are advisory only
Maite A. Springer and are not used to accept or reject batch results.

l Project Manager 3F62301.0VL <12>



LOWNEY ASSOC. \

SEQUOIA ANALYTICAL Jun e

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

owney Ass s

05 Clyde Avenue
ountain View, CA 94043
ttention: Stason Fost

Client Project ID:  864-17A
Matrix: Water

QC Sample Group: 3F62301 - 05 Reported: Jun 24, 1993

QUALITY CONTROL DATA REPORT

ANALYTE Beryllium Chromium Nickel Lead Mercury Zinc
Method: EPA 2007 EPA 200.7 EPA 200.7 EPA 230.2 EPA 245.1 EPA 200.7
Analyst:  C.Medefesser C.Medefesser C.Medefesser §.Chin AMcDonald C.Medefesser
Conc. Spiked: 1.0 1.0 1.0 50 0.0020 10
Units: mg/L mg/L mg/L pg/L mg/L mg/L
LCS Batch#: BLKD61693 BLKDE1693 BLKDG1693  BLKOG1693  BLKOS1793  BLKO61693
Date Prepared: 6/16/93 6/16/93 6/16/93 6/15/93 8/17/93 6/16/93
Date Analyzed: 6/17/93 6/17/93 6/17/93 6/16/93 6/17/93 6/17/93
Instrument L.D.#: MTJA-2 MTJA-2 MTJA2 MV-1 MPE-2 MTJA-2
LCS %
Hecovery: o7 96 98 89 102 95
Control Limits: 90-110 80-110 80-110 75-125 90-110 90-110

MS/MSD
Batch #: 3F65813

Date Prepared: 6/16/93
Date Analyzed: 6/17/93
Instrument .D.#: MTJA-2

Matrix Spike
% Recovery: 95

Matrix Spike
Duplicate %
Recovery: 94

Relative %
Difference: 11

SEQUOIA ANALYTICAL

; 3\ 1 ; \“\/i . P
— I'L. G AR u ftwutlk,u*—
Maile A. Springer

Project Manager

3FE5B13 3FB5813 3FE7301 3F67401 3F65813
6/16/93 6/16/93 6/15/93 6/17/93 6/16/93
6/17/93 &/17/93 6/17/93 6/17/93 6/17/93
MTJA-2 MTJA-2 MV-1 MPE-2 MTJA-2
a5 96 B0 117 g4
o4 o4 60 105 83
1.1 21 0.0 56 1
Please Note:

The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
preparation and analytical methods empioyed for the sampies. The LGS % recovery data is used for
vaiidation of sample batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only
and are not used to accept or reject batch results.

3FB23.JVL <13>
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SEQUOIA ANALYTICAL |

680 Chesapeake Drive + Redwood City, CA 94063 A

(415) 364-9600 » FAX (415) 364-9233

owney Associates Client Project ID: 864-17A
5 Clyde Avenue Matrbx: Water

ountain View, CA 94043
ttention: Stason Foster QC Sample Group: Reported: Jun 24, 1993

QUALITY CONTROL DATA REPORT

ANALYTE Arsenic Selenium Antimony Thallium 1242 PCB
Method: EPA 206.2 EPA270.2 EPA2042  EPA279.2 EPA 8080
Analyst: F.Contreras . F.Contreras W.Thant W.Thant  LLaikhtman
Conc. Spiked: 50 50 50 50 1000
Units: ug/L ug/L ug/L Hg/L Hg/L
LCS Batch#: BLK0O61693 BLK0OS1693 BLK0OS1593  BLKO61693  BLK061193
Date Prepared: 6/16/93 6/16/93 6/16/93 6/16/93 6/11/93
Date Analyzed: 6/21/93 6/21/93 6/18/93 6/21/93 6/14/83
Instrument 1.D.#: TJA-3 TJA-3 MTJA-1 MTJA-1 GCHP-12
LCS % _
Recovery: 100 o8 120 95 81
Control Limits: 75-125 75125 75125 75-125 50-150

MS/MSD
Batch #: 3FE7301 3F67301 3F67301 3FE7301 BLK061193
Date Prepared: 6/16/93 6/16/83 6/16/93 6/16/93 6/11/83
Date Analyzed: §/21/93 6/21/93 6/18/93 6/21/93 6/11/93
Instrument 1.D.#: TIA-3 TJIA-Z MTJA-1 MTJA-1 GCHP-12
Matrix Spike
% Recovery: g6 82 103 93 a1
Matrix Spike
Duplicate %
Recovery: g2 80 108 95 88
Relative %
Difference; 43 9.3 47 2.1 3.4
SEQUOIA ANALYTICAL Please Note: ]
. P The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,

; L } ! \"\\ AR ) preparation and analytical methods employed for the samples. The LCS % recovery data is used for
L/%‘L.\L,&'/&.ﬂ;:\ i '.J mu’ L Aiq.. [|vatidation of sample batch results. Due to matrix effects, the QC limits for M3/MSD's are advisory only
Maile A. Springer and are not used to accept or reject batch results,

Project Manager

3F62301.JVL <14>
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LOWNEY ASSOC.

SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063 JUN 28 153
(415) 364-9600 « FAX (415) 364-0233

ountain View, CA 94043
Attention: Stas Foster

Reported: Jun 24, 1993

: 3F62301, 03

QUALITY CONTROL DATA REPORT

ANALYTE: 1,1-Dichioro- Trichioroethene Benzene Toluene Chioro-
ethene benzene
Method: EPA 8240 EPA 8240 EPA 8240 EPA B240 EPA 8240
Analyst: M. Williams M. Williams M. Williams M. Williams M. Williams
Conc. Spiked: 50 50 50 50 50
Units: po/l. Hg/L Hg/L Hg/L wg/L
LCS Batch#:  vBLK061693 VBLKDG1693 VBLK061693 VBLKDS1693  VBLKOS1683
Date Prepared: 6/16/93 6/16/83 £/16/93 6/16/93 6/16/93
Date Analyzed: 6/16/93 6/16/93 6/16/93 6/16/93 6/16/93
Instrument 1.D.#: MSHP-6 MSHP-6 MSHP-6 MSHP-8  MSHP-6
LCS %
Recovery: o8 96 104 o8 g4
Control Limits: 61-145 71-120 76-127 76-125 75130

MS/MSD

Batch #: V3F4g703 V3F49703 V3F49708  V3F40703  VaF49703
Date Prepared: 6/16/93 6/16/93 6/16/93 6/16/93 6/16/93
Date Analyzed: 6/16/93 6/16/93 6/16/93 6/16/93 6/16/93
instrument L.D.#: MSHP-6 MSHP-6 MSHP-6 MSHP-& MSHP-6
Matrix Spike
% Recovery: 106 98 100 100 96
Matrix Spike
Duplicate %
Recovery: 104 98 104 102 o8
Relative %
Difference: 1.8 0.0 39 20 0.0
Please Note:
The LCS is a controt sample of known, interferent free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples. The LCS % recovery data is used for
. — A validation of sample batch results. Due to matrix effects, the QG limits for M5/MSD's are advisory anly
Ty J/ \ , L and are not used 1o accep! or reject batch results.
AL L e i

Maile A. Springer

Project Manager IFE2301.MVL <15



LOWNEYASSOCIATLES
CHAIN OF CUSTODY RECORD

JOI NO. PROJECT NAMIE/LOCATION

SITPTO:

ANALYSIS REQUIRED

027
A

' *FUEL_ PG E 2o Ryadl - O E"JEL,/ id—Ezof A

sAf-
o S

ged-tTh | Emerfui€ T O | i2)(;) LOWNEY ASSOCIATES
('/\M]‘H n (5) (‘)Ij"n.llll ¢ C()N- 4(}5 CIY(I(? Avenue
) TAINKRS Mountiin View, CA 94045
B 4 C& ﬁ e < A15-967-2365
415-967-2785 (FAX)
Tpat | M SAMPLE DESCRIPFION REMARKS
(p( 11/5177 Vo Ml -1 Gresion dor 4 | onE wEEK chiern/-’!’é (/5‘5%&25 -0 4
A IR Ml -2 Gaspos el s
G’(H/ﬁ'”’ Hrey fal:m. Grogerwibigt 1
(.f/ (l fn tieg” &\uj e I CY RPN, 5. S le L Erport 10 __<2rscnd F“-;r/fﬁ,ﬁ:
Cf}l‘:}/{l'ﬁ -\\"'73‘3 M "\A'r G A IS TER . Le o _
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Jul. 27 ’S3 11:15 Baad COOPER TESTING LAB TEL 415-8653-4228 P2

o

UNIFIED SOIL CLASSIFICATION
CRAVEL SAND B

SILT OR CLAY !

COBBLES -
GOARSE | TNt |coams] MWEDIUM |  rwE | ;

U.5. BIEVE S14E IN INCHEBS - (1.5, STANDARD SIEVE No. HYDROKETER

3 3/4 3/8 4 10 2D 4D 80 140 200

= ra — [

100 —=-

TEELS
NI

B(} s

: TR .
|

1
| N
BG . - "

PERCENT PASSING BY WEIGHT
PERCENT RETAINED BY WEIGHT

—e——

ﬂrl'l'f"!"l"‘f’"l""'r""’" Lol i e e ey | TTYTT T T T 7 TY T T 1T T T "“1
10° 16° 10 i 10 10 1o
GRAIN 3IZE TN MILLIMETER

DEPTH ,
SYMBOL BORING (i) (léﬁ &I) DESCRIPTION
W2 85-50 brown sandy clayey Silt

ww—3 9.0-49.5 groy sondy St w/cloy
MW BU-US gray sitty Sond w/grovel

<P U Of

£EB-13 - 9.3--10 gray clayey Sond w/gravel

Remark :

Project No.0203- 098 Lowney B&4-174

Cooper Tesling .
lLebs GRAIN SIZE DISTRIBUTION  Figure No.

Mountlain Yiew CA




Jul. 27 'S3 11:13

B2 COOPER TESTING LAB

TEL 415-963-4220

Cooper Testing lLaboratories

Project No.028-098

Lowney
Figure No.
% % 3 ¥ 3 ¥
BORING DEPTH COBBLES GRAVEL SAND PINF BILT CLAY Cu Cc
W2 8.85-8.0 Q.00 2.94 42.77 28.19 46,10
B=3 9.0-%.5 0.00 0.20 34.64 41.82 23.44
w-4 9.0-0.5 0.09 17.22 80,34 8.82 7.91 1314.4 1.6
B-13 9.5-10 ¢.00 38.80 35.358 11.97 10.88 809.2 4.1
MW-2 MW-3 MW-4 EB=13
8.5-9.0 9.0-9.5 2.0~9.58 5.5=-10
Grain % Grain % Grain : 1 Grain %

iize (mm) Finer Size (mm) Finer Bige (mm) Finer Size (wm) Finer
0.0012 21.66 0.0013 i1s8.02 0.Q013 5.867 0.0013 7.98
G.QD21 21.1311 0.0021 17.37 0.0022 5.37 0.0021 8.21
0.0030 24.73 0.0027 18.43 0.0031 6.90 ¢.0030 10.05
D.0042 26.10 0.0043 22,86 0.0044 7.67 0.0044 10.69
{.0060 26,10 D.0062 24.37 {.,0063 .43 0.0062 1l1.28
0.0084 28.24 0.008% 27.30 ¢.o08e 8.93 0.Dho8s 11l.88
0.0118 3l.02 0,0120 29,36 0.0125 9.43 0.0123 13.08
8.0203 33.68 0.0206 33.17 0.0215 6.93 0.0213 13.67
0.0318 36.35 0.0320 38.05 0.033%9 10.42 0.0335 14.87
0.04a42 40.79 0.0442 44.90 D.0475 11.92 0.0471 l6.086
0.0612 46.12 0.0608 b2,72 0.0659 14.5]1 0.0655 1%.04
0.0750 54,29 0.0750 65.26 0.0750 16.74 0.0750 22.85
0.1500 65.16 0.1500 82.95 0.1500 20,74 0.1500 27.89
0,3000 77.48 0.3000 86.31 0.3000 28.75 0.3000 3B.56
J. 6000 80.69 0.6000 97.69 0.6000 34.46 0.68000 44.43
2. D000 88.55 2.0000 89,65 2.0000 49,78 2.0000 59.66
i1,.7500 97.06 4.7800 299,90 4.7500 842.08 4.7500 61.20
1.5250 88,04 9.5250 109.00 9.5250 B82.56 8.5250 B86.56
1.0500 100.00 18,0500 96.42 13.0%00 24.61

25,4000 100.00 25.4000 100,00



APPENDIX E

BAIL-DOWN TEST PROCEDURES AND AQUIFER CALCULATIONS

Aquifer testing was performed on June 11, 1993 on
monitoring wells Mw-1, MW-2, Mw-3, and MW-4. The
tests were performed by removing a “slug” of water
from the monitoring wells using a Teflon bailer. ‘The
recovery of the water level within the well was then
recorded using a Hermit 1000C data logger produced
by In-Situ, Inc. The aquifer hydraulic conductivity
was then calculated using the Hvorslev method
(Fetter 1988). The recorded data and calculations are
presented in this appendix. The slug test method
measures hydraulic conductivity only immediately
around the test well. Therefore, the resulting values
of hydraulic conductivity are typically accurate to
within an order of magnitude.

Theoretical capture zones were calculated using the
methods presented by Grubb (1993). Assumptions
for the capture zone calculations are that 1) uniform
flow conditions exist, 2) a confined aquifer has a
uniform transmissivity and no leakage through the
upper of lower confining layers, 3) vertical gradients
are negligible, and 4) the well is fully penetrating.

LOV/NEYASSOCIATES

Envirenmenial / Geotechnical / Engineering Services

Page E-1
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EMERYMW1.XL
0 99.993
0.0033 100
0.0066 100
0.01 100
0.0133 100
0.0166 100
0.02 100
0.0233 100
0.0266 100
0.03 100
0.0333 100
0.0366 90.523
0.04 96.883
0.0433 95.912
0.0466 96.147
0.05 97.562
0.0533 97.149
change in
field time (sec)ldepth to |water level In(h/ho)
recording|x water h h/ho y Xy ¥N2 yA2
0.0566 O 95414 4.386 1| -1.00E-15 0 0| 1.00E-30
0.06 0.204] 96.032 3.968] 0.9047] -0.10016] -0.02043{ 0.041616]| 0.010032
0.0633 0.402 97.01 2,99 0.68172] -0.38314| -0.15402| 0.161604| 0.146796
0.0666 0.6] 96324 3.676| 083812 -0.1765%9| -0.10595 0.36] 0.031184

0.07 0.804| 96.534 3.466| 0.79024| -0.23542| -0.18928| 0.646416] 0.055423
0.0733 1.002)  96.673 3.327!1 0.75855| -0.27635/ -0.2769| 1.004004| 0.076369
0.0766 1.2 96.54 3.46] 0.78887| -0.23715] -0.28458 1.44] 0.05624

0.08 1.404] 96.642 3.358| 0.765620 -0.26707| -0.37497| 1.971216| 0.071326
0.0833 1.602] 96.667 3.333| 0.75992| -0.27454| -0.43981) 2.566404| 0.075372
0.0866 1.8 96.648 3.352] 0.76425] -0.26886] -0.48395 3.24| 0.072286

0.09 2004)  96.692 3.308] 0.75422| -0.28207| -0.56527| 4.016016| 0.079563
0.0933 2202| 96724 3.276| 0.74692| -0.29179| -0.64252| 4.848804; 0.085141
0.0966 24| 96718 3.282¢ 0.74829| -0.28996] -0.6959 5.76| 0.084077

0.1 2.604) 96775 3.225] 0.73529] -0.30748] -0.80068| 6.780816| 0.094544
0.1033 2.802 96,756 3.244| 0.73963] -0.30161| -0.84511] 7.851204| 0.090969

0.1066 3| 96794 3.206| 073096 -0.31339| -0.94017 Q1 0.098213

0.11 3.204 26.8 3.2] 072059 -0.31527 -1.01013| 10.26562; 0.099395
0.1133 3402 96.825 3,175 0.72389| -0.32311} -1.09922| 11.5736| 0.1044
0.1166 3.6 96838 3.162] 0.72093| 0.32721| -1.177%96 12.96| 0.107066

0.12 3.804} 96,851 3.149| 071797 -0.33133] -1.26038| 14.47042| 0.10978
0.1233 4002 96876 3.124| 0.71227| -0.3393| -1.35788 16.016! 0.115124
0.1266 4.2 96.87 3.13] 0.71363| -D0.33738 -1.417 17.64] 0.113825

0.13 4404| 96.895 305! 0.70793| -0.3454] -1.52114| 19.39522) 0.119301
0.1333 4602 96902 3.098] 0.70634| 0.34766] -1.50993] 21.1784| 0.120867
0.1366 48| 96914 3.086| 070361 -0.35154| -1.68739 23.04| 0.12358

0.14 S5.004] 96933 3.067] 0.69927| -0.35772| -1.79003| 2504002 0.127964
0.1433 5.202 96,94 3.06{ 0.69767 0.36] -1.87272| 27.0608; 0.1296
0.1466 54| 96965 3035, 0.69197| -0.36821] -1.98833 29.16| 0.13567¢9

0.15 5604 96971 3029 0.49061| -0.37019 -2.07454! 31.40482| 0.137041
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EMERYMW1.XL
0.1533 5802 96,984 3.016] 0.68764| -0.37449| -2.17279] 33.6632| 0.140243
0.1566 6|  97.003 2.997| 0.68331| -0.38081| -2.28486 36| 0.145016
0.6 6204  97.003 2997 0.68331] -0.38081] -2.36255| 38.48962| 0.145016
0.1633 6402 97.016 2984] 0.68035| -0.38515| -2.46573| 40.9856] 0.14834]
0.1666 66| 97035 20651 067602 0.39154| -2.58416 43.56] 0.153304
0.17 6.804! 97.035 2.965| 0.67602| -0.39154] -2.66404| 46.29442) 0,153304
0.1733 70021 97.041 2959 0.67465| -0.39357| -2.75578] 49.028| 0.154897
0.1766 7.2  97.048 2.952| 0.67305! -0.39593| -2.8507 51.84} 0.156761
0.18 7.404 §7.06 294] 047032] -0.40001| -2.96167| 54.81922! 0.160008
0.1833 7.602 97.06 294| 0.67032| -0.40001| -3.04088| 57.7904| 0.160008
0.1866 7.8 97.067 2.9331 0.66872| -0.40239| -3.13864 60.84! 0,161918
0.19 B.O04; 97.073 2.927| 0.66735| -0.40444| -3.23714] 64.06402| 0.163572
0.1933 8202| 97.079 2,921 0.66598| -0.40649; -3.33403| 67.2728| 0.165234
0.1966 84| 97.086 2.914] 066439} -0.40889; -3.43468 70.56| 0.167191
0.2 8.604| 97092 2908 066302 -0.41095| -3.53581| 74.02882] 0.16888
0.2033 8.802; 97.0¢8 2002| 046165 -041302| -3.6354] 77.4752| 0.170586
0.2066 9l 97.098 2902] 0.66165| 041302 -3.71718 81| 0.170586
0.21 9.204] 97.105 2.895] 0.66006! -0.41543! -3.82362| 84.71362| 0.172582
0.2133 2402 97111 2.889] 0.65869| 0.41751] -3.92543| 88.3976] 0.174315
0.2166 96 97111 2.889| 0.6586%9| -0.417561| -4.0081 92.16] 0.174315
Q.22 9804 97117 2883 0.65732] 0.41959; -4.11366| 96.11842| 0.176056
0.2233 10.002] 97.117 2.883) 0.65732{ -0.41959| -4.19674 100.04} 0.176056
0.2266 10.2] 97.124 2.876| 0.65572| -0.42202| -4.3046 104.04| 0.178101
0.23 10404 97.124 2.876] 0.65572] 0.42202| -4.3907] 108.2432| 0.178101
0.2333 10.602 97.13 2.87| 0.65436| -0.42411} -4.49641| 112.4024| 0.179869
0.2366 10.8 97.13 2.870 0.654356| -0.42411| -4.58039 116641 0.17986%
0.24 1N.004] 97136 28641 0.65299] -04262] -4.6899 121.088] 0.181646
0.2433 11.202]  97.136 2864 065299 -0.4262| -4.77429| 1254848| 0.181646
0.2466 114 97.143 2.857| 0.65139| -0.42865| -4.88661 129.96] 0.183741
0.25 11.604;  97.143 2.857| 0.65139| -0.42865! -4.97405| 134.6528| 0.183741
0.2533 11.802] 97.149 2851 0.65002| -0.43075] -5.08371| 139.2872| 0.185546
0.2566 12 97.149 2.851] 0.65002{ -0.43075 -5.169 1441 0.185546
0.26 12.204| 97.149 2.851| 0.65002| 0.43075| -5.25687| 148.9376| 0.185546
0.2633 12402 97.155 2.845| 0.64866| -0.43285| -5.36821| 153.8096| 0.187359
0.2666 1261 97.1556 2.845| 0.64866| -0.43285{ -5.45391 158.76| 0.187359
0.27 12.804| 97.155 2.845] 0.64866| -0.43285| -5.54221| 163.9424; 0.187359
0.2733 13.002] 97.162 2.838] 0.64706] 0.43532| -5.66003] 169.052| 0.189504
0.2766 132 97162 2.838| 0.64706] -0.43532| -5.74622 174.24| 0.189504
0.28 13.404| 97162 2.838| 0.64706| -0.43532| -5.83503] 179.6672| 0.189504
0.2833 13.602]  97.162 2.838] 0.64706| 0.43532| -5.92122| 185.0144} 0.189504
0.2866 13.8] 97.168 2832 0.64569| -0.43743| -6.03653 190.44| 0.191345
0.29 14.004| 97.168 2832] 0.64569| -0.43743| -6.12577| 196.112| 0.191345
0.2933 14.202] 97.175 2.825| 0.6441] 043991 -6.2476| 201.6968| 0.193521
0.2966 144 97.175 2825 0.6441] 043991 -6.3347| 207.36] 0.193521
0.3 14604 97175 2825 0.6441] -0.43991]| -6.42445( 213.2768| 0.19352]
0.3033 14.802| 97175 2.825| 0.6441] -0.43991| -6.51155] 219.0992| 0.193521
0.3066 15| 97175 2.825| 06441 -0.43991| -6.59865 225! 0.193521
0.31 15.204| 97.181 2.819] 0.64273| -0.44204| -6.72078| 231.1616| 0.1953%9
0.3133 154021  97.181 2.819| 0.64273] -0.44204] -6.8083| 237.2216] 0.1953%¢
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EMERYMWI1.XL
0.3166 15.6 Q7181 2.819| 064273| -0.44204| 6.89582 243.35| 0.195399
0.32 15.804 97.181 2.819| 064273 -0.44204 -5.986] 249.7664| 0.1953%9
0.3233 16.002 Q7.187 2.813| 064136 -0.44417| -7.10761| 256.064| 0.197287
0.3266 16.2 97.187 2.813] 0.641360 044417] -7.19555 262.44| 0.197287
0.33 16.404 97.187 2813 0.64136] 044417 -7.28616| 269.0912) 0.197287
0.3333 16.602 97.187 2.813] 0.641386| 044417 -7.37411| 275.6264] 0197287
0.35 17.604 97.194 2.8058| 0.63976| -0.44666 -7.8463| 309.9008] 0.199505
0.3666 18.6 97.2 2.8 0.6384| -0.4488! -8.34768 345.96| 0.201421
0.3833 19.602 97.205 2794 063703 -0.45094| -8.83933| 384.2384| 0.203347
04 20,604 97.213 2.787| 063543| -0.45345| -9.34288| 424.5248| 0.205617
D.4166 21.6 97.213 2.787| 0.63543| -0.45345| -9.79452 A66.56| 0.205617
- 04333 22.602 97.219 2.7811 0434060 0.45561| -10.2977] 510.8504| 0.20758
0.45 23.604 97.225 2.775 0.63271 0.45777! -10.8052| 557.1488; 0.209553}
0.4666 24.6 Q7.232 2,768 046311 0.46029| -11.3231 605.16] 0.211867
0.4833 25.602 97.232 2.768 0.6311] -0.46029| -11.7843| 6554624 0.211867
0.5 26.604 97.238 2762 062973 -D.446245| -12,3033| 707.7728| 0.213869
0.5166 27.6 97.244 2.756| 0.62836| -0.46464| -12.8241 761.786] 0.21589
0.56333 28.602 97.244 2756 0628361 -0.46464| -13.2896] 818.0744| 0.21589
0.55 29.604 97.251 2749 0.62677] 046718} -13.8304| 876.3968| 0.218257
0.5666 30.6 97.251 2749 0.62677! 0.46718| -14.2957 936.36| D.218257
0.5833 31.602 97.257 2.743 0.6254| -0.46937| -14.833| 998.6864| 0.220308
0.6 32.604 97.263 2737 062403 0.47156| -153747} 1063.021| 0.222369
D.6166 33.6 §97.263 27371 0462403} 047156 -15.8444] 1128.96| 0.222369
0.6333 34.602 97.27 2731 0.62244] 047412 -16.4055| 1197.298| 0.22479
0.65 35.604 97.27 273! 042244 047412 -16.8806] 1267.645] 0.22479
0.6666 6.6 Q7.276 2.724] 0.62107| -0.47632| -17.4333| 1339.56{ 0.226881
0.6833 37.602 97.276 2.724] 0462107 -0.47632| -17.9106| 1413.91] 0.226881
0.7 38.604 97.282 2.718 0.6197| -0.47852| -18.4728| 1490.269| 0.228981
0.7166 39.6 97.282 2.718 0.6197| -0.47852| -18.9494| 1568.16]| 0.228981
0.7333 40.602 97.282 2718 0.6197| -0.47852] -19.4289} 1648.522| 0.228981
0.75 41.604 97.289 2.711 0.61811 -D.4811} -20.01571 1730.893| 0.231457
0.7666 42,6 ©7.289 2711 06181 -04811] -204949] 1814.76| 0.231457
0.7833 43,602 Q7.295 2.705] 0.61674| -0.48332{ -21.0737| 1901.134| 0.233598
0.8 44.604 97.295 2.705] 0.61674] -0.48332| -21.558| 1989.517{ 0.233598
0.8166 45.6 97.301 2.699| 061537| -0.48554| -22.1406| 2079.36| 0.23574%
0.8333 46,6027  97.301 2699 0.61537| -D.4AB5SS4| -22.6271 2171.746] 0.235749
0.85 47.604 $7.308 26921 0.61377] -0.48813| -23.2369| 2266.141; 0.238271
0.8666 48.6 ¢7.308 2692 0.461377| 0488131 -23.7231] 2361.96| 0.238271
0.8833 49.602 §7.308 26921 0.61377| -0.48813] -24.2122| 2460.358 0.238271
0.9 50.604 97.314 2.686 0.6124| -0.49036] -24.8142| 2560.765| 0.240453
0.9166 51.6 97.314 2.686 0.6124| -0.49036| -25.3026| 2662.56| 0.240453
0.9333 52.602 97.32 268 061104 -04926| -25.9117] 2766.97) 0.242655
0.95 53.604 97.32 2468 04611041 -049261 -26.4053| 2873.389| 0.242655
0.9666 84.6 §97.32 268 061104 -04926| -26.896| 2981.16] 0.242655
0.20833 55.602 Q7.327 2,673 0.60944| -0.49522| -27.5352| 3091.582| 0.245243
1 56.604 97.327 2.673| 060944 -0.49522| -28.0314| 3204.013] 0.245243
1.2 68.604 97.359 2.641 040214 -0.50726| -34.8001| 4706.509| 0.257313
1.4 80.604 97.384 2616 0.59644| 051677 -41.6537| 6497.005| 0.26705]
1.6 Q2.604 97.409 2591 059074 052637 -48.744, 8575.501| 0.277065
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18] 104.604 97.428 25721 0.58641] 053373 -55.8303 10942| 0.284868
2 116.604 97.447 2553 0.58208| -0.54115| -63.1003| 135946.49( 0.292843
22| 128.604 97.473 25271 057615 -0.55138; -70.9097| 16538.9%¢| 0.30402
24| 140.604 97.511 2.489| 056749 -0.56654| -79.6578] 19769.48| 0.320968
26| 152.604] 97.549 2.451| 0.55882| -0.58192| -88.8033| 23287.98| 0.338631
2.8] 164.604 97.587 2.A13| 0.55016! -0.59755| -98.3591| 27094.48] 0.357066
3| 176.604 97.625 2.375 0.5415] -0.61342| -108.332| 31188.,97| 0.376284
3.2] 188.604 97.663 2.337| 0.53283| -0.62955| -118.736] 35571.47] 0.396333
34| 200.604] 97.695 2.305( 0.52554| -0.64334| -129.057| 40241.96| 0.413886
36| 212604 97.733 2.267] 051687| -0.65996! -140.31| 45200.46] 0.435547
3.8| 224604 97.765 2.235| 0.50958| -0.67418f -151.424| 50446.96| 0.454519
4] 236604 97.797 2203 050228| -0.46886| -162.926; 5598145 047417
A2] 248.604 97.828 2.172| 0.49521| 0.70277| -174.711] 61803.95; 0.493886
440 260.604 97.86 2.14| 0.487921 -0.71761| -187.012| 67914.44] 0.514964
46| 272.604 97.892 2.108| 0.48062| -0.73268| -199.731| 74312.94; 0.53682
48| 284.604 97.923 2077 0.47355| -0.74749] -212.739| 80999.44| 0.558741]
5| 296.604] 97.949 2051 046762 -0.76009! -225.446| 87973.93| 0.577737
5.2] 308.604 97.974 2.026| 046192 0.77235| -238.35] 95236.43| 0.596525|
54| 3204604 28.006 1.994] 0.45463| -0.78827| -252.723| 1027869 0.62137
5.6/ 332.604 28.031 1.969| 0.44893| -0.80089| -266.379| 110625.4] 0.641425
58| 344.604 28.063 1.937] 0.44163| -0.81728| -281.638| 118751.9| 0.667947
& 356604 28.088 1.912| 0.43593| -0.83027| -206.078! 127166.4| 0.689348
6.2] 368,604 98.114 1.886| 043001] -0.84396| -311.087] 135868.9| 0.712268
64| 380.604| 98.139 1.861| 0.42431] -0.8573| -326.292| 1448594/ 0.734963
66| 392.604] 98165 1.835{ 0.41838| -0.87137| -342.103| 154137.91 0.759286
68| 404.604] 98.184 1.816] 0.41405| -0.88178| -354.772| 163704.4| 0.777536
7 416.604] 98209 1.791] 0.40835| -0.89564| -373.127| 173568.9{ 0.802171
7.2] 428.604 @8.235 1.765| 0.40242| -0.91027| -390.145! 183701.4| 0.828591
7.4} 440.604 ©8.254 1.746| 0.39809| -0.92109| -405.836] 194131.9| 0.848407
7.6] 452.604 98.279 1.721] 0.39239} -0.93551| -423.416| 204850.4| 0.875179
7.8 464.604| 98.298 1.702] 0.38805] -0.94661| -439.79%9| 215856.9] 0.89607
8| 476.604] 98317 1.683; 0.38372| -0.95784| -456.51| 227151.4{ 0.917457
8.2| 488.604 %8.336 1.664] 0.3793%] -0.96919| -473.55| 238733.9| 0.939329
84| 500604 98.361 1.639| 0.37369| -0.98433] -492.76| 250604.4| 0.9689%06
8.6| 512.604 28.381 1.619| 0.36913] -0.99661| -510.866! 262762.9| 0.993231
‘B.8] 524.604 98.4 1.6 0.3648; -1.00841| -520.016| 275200.4| 1.016891
Q?l 536.604 98.419 1581 0.36047] -1.02036| -547.52%| 287943.9] 1.041135
9.2 548.604| 98.438 1.562] 0.35613] -1.03245| -566.406| 300966.3| 1065953
24| 560604 98.457 1.543 0.3518| -1.04469! -585.657| 314276.8| 1.091377
2.6 572.604 98.46% 1.531] 0.34907| -1.0625| -602.666{ 327875.3| 1.107756
2.8] 584.604 98.488 1.512| 0.34473} -1.06498| -622.592| 341761.8| 1.134182
10{ 596.604 98.507 1.493 0.3404| -1.07763| -642.918| 355936.3] 1.161286
11 656.604 $8.59 C1.41] 0.32148| -1.13483| -745.134| 431128.8] 1.287839
12| 716.604 98.66 1.3} 0.30552| -1.18575] -849.713| 513521.3| 1.406003
13| 776.604 98.736 1.264| 0.28819| -1.24414| -966.204) 603113.8| 1.547884
14 836.604 ©8.793 1.207| 0.27519| -1.29028! -1079.45| 699906.3| 1.664822
15| 896.604 ©8.85 1.15 0.26221 -1.33866| -1200.25! 803898.71 1.792011
16| 956,604 98.901 1099 0.25057| -1.38402| -1323.96| 915091.2) 19158511
17: 1016.604 0R.952 1.048] 0.23894] -1.43153| -1455.3| 1033484 2.049278
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23004.86 -G.BAE+01| -21746.7| 11139405] 62.96803
xbar= 130.7094
ybar= -0.54205
= -0.00114
b= -0.39294
= -0.94959

LINEST(F21:F196,.B21.B196)
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0 100
0.0033 100
0.0066 100
0.01 100
0.0133 100
00166 100
0.02 100
0.0233 100
0.0266 100
0.03 100
0.0333 100
0.0366 100
0.04; 99.047
0.0433 97.27
0.0466] 96.046
0.05| 97.118
0.0533| 97.194
0.0566| 96839
change in
field time (sec){depth to twater level In (h/ho)
recording|x water h h/no Vi X"y *Ah2 yA2
0.06 D 96718 3.282 1| -1.10E-15 0 Ol 1.23E-30
0.0633 0.198] 96.909 3.091| 0.941804! -0.05996! -0.01187| 0.039204] 0.003595
0.0666 0.396| ©6.921 3.079| 0.938147| -0.06385] -0.02528] 0.156816| 0.004077
Q.07 0.6 96928 3072 0.936015] -0.06612] -0.03967 0.36| £.004372
0.0733 07981 97.016 2984 0.909202| -0.09519| -0.07596| 0.636804| 0.009061
0.0766 0.996| 97.055 2.945] 0.897319! -0.10834| -0.10791| 0.992016| 0.011738
0.08 1.2| 97.074 2.926| 0.89153| -0.11482] -0.13778 1.44| 0.013183
0.0833 1.398 97.15 2.85! 0.868373| -0.14113] -0.19731] 1.954404| 0.019919
0.0866 1.5961 97.16% 2831] 0.862584| -0.14782] -D.23593| 2.547216| 0021852
0.09 1.8 97.22 2.78| 0.847044 -0.1661  -0.2988 3.24| 0.027557
0.0933 1.908| 97.251 2.749] 0.837599| -0.17722] -0.35408| 3.992004| 0.031405
0.0966 2196 97.289 27111 0.826021] -0.19114] -0.41973| 4.822416; 0.036533
- Q4 24 97.327 2.673] 0.814442| -0.20525| -0.4926 5.76| 0.042128
0.1033 2598 97.378 2.622] 0.798903] 0.22452] -0.58329| 6.749604| 0.050407
0.1066 2.796 $7.41 2591 0.789153] -0.2368| -0.66208| 7.817616! 0.056072
011 3f 97435 2565 0.781536] -0.24649| -0.73948 9l 006076
0.1133 3.198 97.48 252| 0.767824] -0.26419] -0.84489| 10.2272 0.069799
0.1166 3.396 Q7.53 2.47| 075259 -0.28423| -0.96526] 11.53282| 0.080789
0.12 3.6] 97556 2.444; 0.744668| -0.29482| -1.06134 12.96] 0.086917
01233 3.798| 97.588 2412} 0.734918 -0.308! -1.16977| 14.4248| 0.094862
0.1266 3996| 97.626 2.374] 0.72333¢| -0.32388| -1.29421! 15.96802| 0.104896
0.13 421  97.651 2.349| 0.715722| -0.33446| -1.40475 17.641 0.111866
0.1333 4.398| 97.689 2311 0.704144| -0.35077| -1.5427| 19.3424| 0.123041
0.1366 4596 97.721 2279| 0.694394| -0.36472| -1.67624| 21.12322| 0.133018
0.14 48| 97753 2.247| 0.684644} -0.37886 -1.81851 23.04| 0.143533
0.1433 4,998 97.784 2.216| 0.675198| -0.39275| -1.96296 24.98| 0.154252
0.1466 5196 97.816 2184] 0.665448| 040729 -2.1163| 26.99842! 0.165889
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0.15 54|  97.841 2.159| 0.657831| -0.41881| -2.26156 29160 0.1754
0.1533 5508 97.873 2127 0.64808] 0.43374! -2.42808| 31.3374] 0.18813]
0.1566 5796 97.898 2.102| 0.640463| -0.44556| -2.58249| 33.59362| 0.198527
0.16 6 97.924 2.076| 0.632541} -0.45801] -2.74806 35| 0.209773
0.1633 6.198]  97.949 2.051] 0.624924] -0.47013] -2.91384] 38.4152| 0.221018
0.1666 6.396)  97.975 2.025| 0.617002| -0.48288| -3.08852| 40.90882| 0.233176
0.17 6.6 98 2| 0.609385| -0.49531] -3.26902 43.56| 0.245328
0.1733 6.798] 98.019 1.981] 0.603595| -0.50485] -3.43198| 46.2128! 0.254875
0.1766 6996  98.044 1.956| 0.595978| -0.51755| -3.62079| 48.94402| 0.26785%
0.18 72| 98063 1.937| 0.590189 -0.52731] -3.79665 51.84] 0.278059
0.1833 7.398] 98.083 1.917| 0.584095! -0.53749| -3.97784) 54.7304| 0.289112
0.1866 7.596] 98.095 1.905| 0.580439| -0.54397| -4.132] 57.649922| 0.295904
0.19 '7.8] 98114 1.886] 0.57465] -0.55399| -4.32116 60.84] 0.30691
0.1933 7.998| 98.133 1.867| 056886 -0.56412| -451183] 63.968] 0.318232
0.1966 8.196| 98.146 1.854] 0.564899| -0.57111] -4.6808| 67.17442} 0.326164
0.2 8.4l 98159 1.841] 0.560938] -0.57814| -4.85641 70.56] 0.334251
0.2033 8.598| 98.171 1.829] 0.557282| -0.58468| -5.02711| 73.9256| 0.341855
0.2066 B.796] 98.184 1.816| 0.553321| -0.59182| -5.20562| 77.36962| 0.350247
0.2 9 98.19 1.81] 0.551493| -0.59513| -5.35614 81| 0.354175]
0.2133 9.198| 98.203 1.797| 05475320 -0.60233| -5.54027| 84.6032| 0.362807
0.2164 9.396] 98.216 1.784| 0543571 -0.60959| -5.72775! 88.28482| 0.371606
0.22 96 98222 1.778] 0.541743] 0.61296| -5.88445 02.16| 0.375725
0.2233 $.798| 98.228 1.772] 0539915] -0.61634] -6.03894] 96.0008] 0.37988
0.2266 9.996] 98.24) 1.759] 0.535954| -0.62371| -6.23458| 99.92002| 0.38%011
0.23 102] 98.247 1.753| 0534126] 0.62712] -6.39667] 104.04| 0.393285
0.2333] 10.398] 98.254 1.746| 0531993 0.63113] -6.56244| 108,1184| 0.398319
02364 10.596 98.26 1.74] 0.530165| -0.63457| -6.72388] 112.2752| 0.402476
0.24 108 98.267 1.733| 0.528032] -0.6386] -6.89687] 116.64| 0.407809
0.2433] 10998] 98.273 1.727] 0526204| 0.64207] -7.06145] 120956 0.41225
02466 11.196] 98.279 1.721] 0.524375| -0.64555| -7.22755| 125.3504| 0.416732
0.25 11.4] 98.286 1.714] 0522243 -0.64962] -7.4057] 120.96] 0.42201
0.2533] 11598 98.292 1.708| 0520414] 0.65313] -7.575| 134.5136| 0.426579
0.2566] 11796 98.292 1.708] 0.520414] 0.65313| -7.70432} 139.1456| 0.426579
0.26 2| 98298 1.7021 0.518586| -0.65665| -7.87979 144| 0.431188
02633 12198 98.305 1.695] 0.516453] -0.66077] -8.06008] 148.7912! 0.436617
02666] 12396  98.311 1.689| 0.514525| -0.66432] -8.23487| 153.6608| 0441316
0.27 126]  98.311 1.689| 0.514625, -0.66432] -8.37039] 158.76| 0.441316
02733] 12.798] 98.317 1.683] 0.512797| 0.64788| -8.54747| 163.7888| 0.446057
02766 12996 98.324 1.676] 0510664] -0.67204| -8.73387| 168.896| 0.451642
0.28 13.2]  98.324 1.676] 0.510664] -0.67204| -8.87007| 174.24] 0.451642
0.2833] 13.398 98.33 1.67] 0.508836| -0.67563] -9.05208| 179.5064| 0.456475
02866] 13.596] 98.336 1.664] 05070080 -0.67923| -9.23479| 184.8512| 0.461352
0.29 13.8]  98.336 1.664| 0.507008] -0.67923| -9.37336]  190.44| 0.461352
0.2933] 13.998] 98,343 1.657| 0.504875| -0.68344] -9.56685| 195.944| 0.467096
0.2966] 14.196] 98.343 1.657| 0.504875| -0.68344| -9.70217| 201.5264| 0.467096
0.3 14.4] 98349 1.651] 0.503047| -0.68707| -9.89383] 207.36] 0.472068
0.3033] 14598] 98.349 1.651| 0.503047| -0.68707] -10.029%| 213.1016| 0.472068
03066, 14796 98.355 1.645| 0.501219| -0.69071F -10.2198] 218.9216] 0.477084
0.31 15| 98.355 1.645] 0.501219] -0.69071] -10.3607 225| 0.477084
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0.3133 15.198] 98.355 1.645] 0.501219] 0.69071| -10.4975| 230.9792! 0.477084
0.3166 15.396] 98.362 1.638| 0.499086] -0.69498| -10.6999| 237.0368] 0.482993
0.32 166  98.362 1.638| 0.499086| -0.69498| -10.8416| 243.36| 0.482993
0.3233 15.798{ 98.368 1.632| 0.497258| -0.69865| -11.0372| 249.5768| 0.488107
0.3266 15.996] 98.368 1.632| 0.497258| -0.69865| -11.1756f 255.872| 0.488107
0.33 162 98.368 1.632] 0.497258] -0.49865| -11.3181 262.44| 0.488107
0.3333 16.398] 98.374 1.626] 0.49543| -0.70233| -11.5168] 268.8944| 0.493267
0.35 17.4] 98.381 1,619 0.493297| -0.70664| -12.2056] 302.76| 0499346
0.3666 18.396| 98.393 1.607{ 0.48964| -0.71408| -13.1363| 338.4128| 0.509916
0.3833 19.398| 98.406 1.594| 0.485679| -0.72221] -14.0094] 376.2824| 0.521582
04 204, 98419 1.581] 0.481718| -0.7304] -14.92001 416.16| 0.533477
0.4166) 21.396] 98425 1.575| 047989, -0.7342| -15.708%| 457.7888| 0.539046
04333} 22.398| 98.432 1568} 0.4777571 -0.73865| -16.5443| 501.6704) 0.545607
0.45 234| 98.444 1.556) 0.474101| -0.74633| -17.4642} 547.56| 0.557015
04666 243946 98451 1.549( 0.471968| -0.75084| -18.3176] 595.1648| 0.563766
0.4833] 25398 98.457 15431 0.47014| -0.75472| -19.1685| 645.0584| 0.569609
0.5 264] 98.463 1.537| 0.468312] -0.75862] -20.0276| 696.96| 0.575505
05166 27.396 98.47 1.53| 0.466179: -0.76319| -20.9082| 750.5408| 0.582452
0.53331 28.398| 98.482 1.518] 0.462523| -0.77106] -21.8965| 806.4464; 0.504532
0.55 2904 98.489 15111 046039 -0.77568| -22.805] 864.36| 0.601681
0.5666| 30.396| 98.495 1.505| 0.458562| -0.77966| -23.6985| 923.9168| 0.60787
0.5833] 31.398] 98.501 1.499] 0.456734| -0.78365| -24.6052| 985.8344| 0.614115
0.6 324 98.501 1.499| 0.456734| -0.78365] -25.3904| 1049.76| 0.514115
0.6166] 33.396] 98.508 1.492| 0454601 -0.78834| -26.3273| 1115.293| 0.621473
0.6333] 343981 98514 1.486| 0.452773| -0.79237] -27.2558| 1183.222| 0.627842
0.65 354 98.52 1.48| 0.450945! -0.79641| -28.1929| 1253.16] 0.63427
0.6666F 363%96] 98.527 1.473| 0.448812] -0.80115| -29.1587| 1324.669; 0.641844|
0.6833] 37.398] 98533 1.467! 0.446984] -0.80523| -30.1141| 1398.61| 0.648401
0.7 38.4| 98.539 1.461] 0.445155] -0.80933| -31.0783} 1474.56| 0.655018
0.7166] 39396 98.539 1.4561| 0.445155| -0.80933| -31.8844| 1552.045| 0.655018
0.7333] 40398 98.546 1.454| 0443023 -0.81413} -32.8894| 1631.998| 0.662815
0.75 414 98.552 1.448| 0.441194| -0.81827| -33.8764| 1713.96| 0.669565
0.7666| 42396 98552 1.448| 0441194} -0.81827| -34.6914| 1797.421| 0.669565
0.7833] 43.398{ 98.559 1.441| 0.439062] -0.82312| -35.7216| 1883.3861 0.677519
0.8 444 98.565 1.435{ 0.437233| -0.82729| -36.73161 1971.36| 0.684406
0.8166] 45396 98.565 1.435| 0.437233| -0.82729| -37.5556| 2060.797| 0.684406
0.8333| 46.398| 98.571 1.429| 0.435405| -0.83148] -38.5789| 2152.774| 0.691356
0.85 4741 98.571 1.429| 0.435406| -0.83148| -39.4121| 2246.76| 0.691356
0.8666| 48.396| 98.578 1.422| 0.433272] -0.83639| -40.4779| 2342.173; 0.699546
0.8833] 49.398; ¢8.584 1.416| 0.431444| -0.84062| -41.5248| 2440.162| 0.706637
0.9 504, 98584 1.416] 0.431444| -0.84062| -42.3671] 2540.16| 0.706637
0.9166!  51.3%6 98.59 1.471] 0.429616] -0.84486| -43.4226| 2641.549| 0.713794}f
09333 52.398 98.59 1.41] 0.429616| -0.84486| -44.2691] 2745.55| 0.713794
0.95 534| - 98.597 1.403| 0.427483| -0.84984! -45.3815] 2851.56| 0.722228
09666 54.396| 98.597 1.403| 0.427483| -0.84984! -46.2279| 2958.925| 0.722228
0.9833| 55.398| 98.603 1.397| 0.425655| -0.85413] -47.316%| 3068.938| 0.729631
1 564 98.603 1.397| 0.425655| -0.85413| -48.1727| 3180.96| 0.729531

1.2 684 98454 1.346| 0.410116] -0.89132| -60.966| 44678.56| 0.794444
1.4 804, 98.685 1.315| 0.40067! -0.91462| -73.5352; 6464.16] 0.836523
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1.6 924 98.711 1.289| 0.392748| -0.93459; -86.3558| 8537.76| 0.873451
1.8 1044 98.736 1.264| 0.385131] -0.95417| -99.6155! 10899.36| 0.910444
2 1164] 98.762 1.238] 0.377200| -0.97496| -113.485| 13548.96| 0.950539F= Te
2.2 1284 98.787 1.213]| 0.369592| 0.99536| -127.804| 16486.56| 0.990734
24 1404 98.806 1.194! 0.363803| -1.01114| -141.965| 19712.16] 1.022412
2.6 1524 98.825 1.175] 0.358013| -1.02718| -156.543| 23225.76| 1.055109
2.8 164.4;  98.844 1.156| 0.352224) -1.04349! -171.549| 27027.36| 1.088866
3 17641  98.857 1.143] 0.348263| -1.0548| -186.066; 31116.96] 1.11289%
3.2 188.4] 98.876 1.124| 0.342474] -1.07156] -201.882| 35494.56| 1.148239
3.4 2004| 98895 1.105| 0.336685| -1.08861| -218.157] 40160.16| 1.185067
3.6 2124 98908 1.092| 0.332724] -1.10044| -233.734| 45113.76] 1.210973
3.8 2244 98.927 1.073] 0.326935] -1.11799{ -250.878| 50355.36| 1.249912
4 236.4| 98.939 1.0611 0.323278| -1.12924| -266.953] 55884.96| 1.275186
4.2 2484 98.958 1.042| 0.317489| -1.14731] -284.992| 61702.56| 1.316323
4.4 2604 98.971 1.029| 0.313528| -1.15987| -302.029| 67808.16] 1.345288
4.6 2724 98.977 1.023]  0.3117] -1.16571] -317.54( 74201.76| 1.358888
4.8 284.4) 98.996 1.004) 0.305911] -1.18446| -336.861| 80883.36| 1.402948
5 2964, 99000 0991 0.30195| -1.19749| -354.937| 87852.96; 1.433991
5.2 308.4] 99.022 0.978! 0297989 -1.2107| -373.379| 95110.56| 1.465791
54 3204 99.035 0.965| 0.294028| -1.22408| -392.195] 102656.2| 1.498372
5.6 3324 99.047 0.953] 0.290372| -1.23659| -411.044| 110489.8| 1.529163
5.8 344.4 99206 0.94| 0.286411] -1.25033| -430.613| 118611.4; 1.563321
6 3564 99.066 0.934| 0.284583] -1.25673| -447.899| 127021]| 1.579375
6.2 3684 99.079 0.921] 0.280622] -1.27075| -468.144| 135718.6| 1.614801
64 3804 99.092 0.908| 0.276661| -1.28496 -488.8] 144704.2| 1.651132
6.6 3924 99.098 0.902] 0.274832| -1.29159| -506.821| 153977.8| 1.668214
6.8 4044 99111 0.889] 0.270871| -1.30611] -528.191| 163539.4| 1.705926
7 4164] 99123 0.877] 0.267215; -1.3197{ -549.524| 173389| 1.741611
7.2 428.4 22.13 0.87] 0.265082] -1.32772| -568.793; 183526.6| 1.762827
7.4 4404 99.142 0.858| 0.261426] -1.3416] -590.842| 193952.2| 1.799902
7.6 452.4; 99.149 0.851] 0.250293| -1.3498| -610.648| 204665.8| 1.82195
7.8 464.4] 99.162 0.838| 0.255332| -1.36519| -633.994| 215667 4| 1.863744
8 47641 99.181 0.819] 0.249543| -1.38812| -661.302| 226957| 1.920889
8.2 488.4 9.2 0.8] 0.243754| -1.4116] -689.424| 238534.6| 1.992605
8.4 50041 99.225 0.775| 0.236137] -1.44335| -722.25| 250400.2] 2.083245
8.6 5124 99.244 0.756) 0.230347] -1.46817] -752.289| 262553.8| 2.155514
8.8 5244 99.257 0.743] 0.226386] -1.48551] -779.003] 274995.4| 2.206747]
Q 536.4| 99276 0.724| 0.220597| -1.51142| -810.724| 287725 2.284381
9.2 5484 99.288 0.712] 0.216941] -1.52813] -838.027| 300742.6| 2.335182
e4 5604 99308 0.692] 0.210847| -1.55662| -872.331| 314048.2| 2.423073
9.6 572.4 99.32 0.68] 0.207191| -157412| -901.024| 327641.8| 247784
9.8 5844 99.333 0.667| 0.20323] -1.59342| -931.194| 341523.4] 2.538982
10 5064 99.346 0.654] 0.199269] -1.613) -962.053| 355693| 2.602095
11 656.4|  99.409 0.591! 0.1800731 -1.71439| -1125.33| 430861} 2.93914]
12 7164 99.454 0.546] 0.166362] -1.79359| -1284.93] 513229 3.216963
13 7764 99.492 0.508| 0.154784| -1.86573| -1448.55| 602797 3.480937
14 836.4] 99.523 0477] 0.145338| -1.92869| -1613.16| 699565 3.719852
15 89641  99.555 0.445| 0.135588] -1.99813 -1791.13| 803533 3.992539
16 9564 99.587 0413 0.125838] -2.07276, -1982.39. 914701] 4296337
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17 10164 90.606 0.394] 0.120049] -2.11986| -2154.62| 1033069| 4.493795
18 10764 92.631 0.369] 0.112431| -2.18541] -2352.38| 1158637| 4.776024
19 11364 99.65 0.35] 0.106642| -2.23828] -2543.58| 1291405 5.000876
20 1196.4 99.663 0.337] 0.102681] -2.27613| -2723.16| 14313734 5.180747
21 1256.4 09.682 0.318] 0.096892 -2.33416| -2032.63| 1578541] 5.448288
22 1316.4 90.701 0.299| 0.091103| -2.39576| -3153.781 173290%| 5.739688
28951.16 -152.876] -46614.1] 18322891 171.6851
xbar= 160.8398
yoar= 0.84931
m= £.00161
= -0.59009
= FNUM!
0.00161
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0/ 98908
0.0033] 98.914
0.0066 98914
0.01 28.914
00133] 98914
00166 98914
0.02; 98914
0.0233 98914
0.0266| 98914
0.03 98.914
0.0333; 98914
0.0366| 98914
0.04| 98.654
0.0433 06.433
0.0466; 96.135
change in
field time (sec) depth 1o |water level In (h/ho)
recordingix water h h/ho y X'y XN2 yAZ
0.05 0 94701 4213 1} 2.00E-15 0 0| 3.99E-30
0.0533 0.198 95.773 3,141} 0.745549| -0.29363| -0.05814! 0.039204| 0.086221
0.0566 0.396] 95.158 3.756| 0.891526| -0.11482| -0.04547| 0.156816| 0.013184
0.06 0.6 95291 3.623| 0.859957| -0.15087 -0.09052 0.361 0.022763
0.0633 0.798{ 95.354 3.56| 0.845004] -0.16841] -0.13439| 0.636804| 0028363
0.0666 0.996 05.386 3.528] 0.837408| -0.17744| -0.17673| 0.992016| 0.031486
Q.07 1.2 95.431 3.483| 0.826727] 0.19028| -0.22834 1.44| 0.036207
00733 1.398; 95475 3.439| 0.816283| -0.20299| -0.28379] 1.954404| 0.041207
00766 1.506] 95513 3.401] 0.807263| -0.21411} -0.34171] 2.547216| 0.045841
0.08 1.8] 95557 3.357: 0.796819| -0.22713| -0.40883 3.24| 0.051587
0.0833 1.998 95.602 3.312| 0.786138] -0.24062| -0.48076| 3.992004| 0.057899
0.0866 2196 95.634 3.28| 0.778543| -0.25033| -0.54973| 4.822416| 0.062666
0.09 24! 95478 3.236| D.768099| -0.26384| -0.63321 5.761 0.06961
0.0933 2.598 95.722 3.192| 0.757655 -0.27753| -0.72102| 6.749604| 0077021
0.0966 2.796 95.729 3.185] 0.755993| -0.27972| -D.7821| 7.817616| 0.078245
0.1 3| 95545 3.369| 0.799668| -0.22356| -0.67068 @ 0.049979
0.1033 3.198 05,272 3.642| 0.864467| -0.14564| -0.46576| 10.2272) 0021212
0.1066 3.396 95.19 3.724| 0.883931] -0.12338] -0.41899| 11.53282| 0.015222
0.11 3.6 95.202 3712} 0.881082| -0.1266| -0.45578 12.96| 0.016029
0.1133 3.798 95.329 3,585| 0.850938| -0.16142| -0.61306] 14.4248| 0.026055
0.1166 39961 95431 3.483| 0.826727| -0.19028| -0.76036| 15.96802| 0.036207
0.12 4.2 ¢5.488 3.426| 0.813197| -0.20678] -0.86848 17.64| 0.042759
0.1233 4.398 25.634 328! 0.778543] -0.25033| -1.10096| 19.3424| 0.062666
0.1266 4.596 26.059 2.855| 0.677664] -0.3891| -1,78832! 21.12322! 0.151401
0.13 48| 96274 264 0.626632| -0.4674) -2.2435 23.04| 0.218459
D.1333 4,998 96.325 2.589| 0.614526| -0.4869| -2.43354 24,981 0.237075
0.1366 5196 96.325 2589 0.614526| -0.4869 -2.52995| 26.99842| 0.237075
014 5.4 ©6.331 25831 0.613102! -0.48622) -2.64181 29.16| 023934
£.1433 5.598 96.35 2.564] 0.608592) -0.49661 -2.78| 31,3376 0.246618
0.1466 5.796 96.369 2,545 0.604083] -0.50404| -2.92144] 33.59362| 0.254061
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0.15 6| 96.395 25191 0.597911] -0.51431] -3.08588 36| 0.264518
0.1533 6.198 @642 2.494| 0591977| -0.52429| -3.24953] 38.4152| 0.274877
0.1566 6.396 26.445 2.469| 0.586043| -0.53436| -3.41778| 40.90882| 0.285543
016 6.6 96.471 2.443| 0.579872| -0.54495| -3,59666 43.56| 0.296969
0.1633 6.798 96.496 2.418| 0.573938! 055523| -3.77448| 46.2128; 0.308285
0.1666 6.996 96.522 2.392| 0.567766] -0.56605] -3.96005| 48.94402| 0.320407
0.17 7.2 96.5647 2.367{ 0.561832| -0.57655| -4.15117 51.84| 0.332412
0.1733 7.398| 96579 2.335| 0.554237| -0.50016| -4.36603! 54.7304| 0.348292
0.1766 7.596 96.598 2.316| 0.549727| 0.59833| -4.54494| 57.69922| 0.358003
0.18 7.8 96.642 2.272| 0.539283! -0.61751! -4.81661 60.84| 0.381324
0.1833 7.998 96.674 2.24; 0531688 -0.6317| -5.05233 63.968| 0.399044
0.1866 8.196| 96,706 2.208| 0524002] -0.64609| -5.20534} 67.17442| 041743
0.19 8.4 $6.813 2.101| 0.498695| -0.69576| -5.8444 70.56| 0.484084
0.1933 8.598 96.832 2082| 0.494185| -0.70485| -6.06027| 73.9256! 0.496808
0.1966 8.796 6.864 2.05] 0.486589| -0.72034] -6.33607| 77.36962| 0.518883
0.2 @ 96.90% 2.005| 0.475908| -0.74253| -6.68278 81| 0.551352
0.2033 2.198 26.966 1.948| 0.462378| 0.77137| -7.09508{ 84.6032| 0.595014
0.2066 2.396 97.023 1.891} 0.448849| -0.80107| -7.52685| 88.28482| 0.641712
0.21 9.6 97.023 1.891] 0.448849] -0.80107] -7.69026 92.16] 0.641712
0.2133 9.798 97.042 1.872| 0.444339| 0.81117] -7.94782| 96.0008| 0.657993|
0.2166 9.996 @7.055 1.859| 0.441253] -0.81814| -8.17809| 99.92002| 0.66934/
0.22 10.2 ©7.067 1.8471 0.438405| -0.82461| -8.41105 104.04| 0.679985
0.2233 10.398 G7.086 1.828] 0.433895| -0.83495] -8.68184| 108.1184| 0.697146
0.2266 10.596| ©97.099 1.815| 0.430809| -0.84209{ -8.92278| 112.2752] 0.709115
0.23 10.8 97.112 1.802| 0.427724] -0.84928| -9.1722 116.64| 0.721273
0.2333 10.998 ©7.124 1.79| 0.424875| -0.85506( -9.41384; 120.956| 0.732666
0.2366 11.196 97.137 1.777| 042179] -0.86325| -9.66493| 125.3504| 0.745198
0.24 11.4 @7.15 1.764} 0.418704| -0.87059| -9.92474 129.96| 0.757929
0.2433 11.598 97.169 1.745| 0.414194] -0.88142{ -10.2227| 134.5136] 0.776902
0.2466 11.796| 97181 1.733| 0.4113456| -0.88832| -10.4786| 139.1456| 0.789114
0.25 12 97.188 1.726| 0.400684| -0.89237| -10.7084 144| 0.796321
0.2533 12.198 97.2 1.714] 0.406836| -0.89935| -10.9702{ 148.7912| 0.808822
0.2566 12.396 97.207 1.707] 0.405174} -0.90344 -11.199| 153.6608! 0.816199
0.26 126 07.22 1.694] 0.402089| -0.91108| -11.4796 158.76] 0.830071
0.2633 12.798 97.232 1.682| 0.39924] -0.91819| -11.751} 163.7888| 0.843075
0.2666 12.996 97.25] 1.663] 0.394731| -0.92955| -12.0805] 168.896| 0.864067
0.27 13.2 97.258 1.656] 0.393069| -0.93377! -12.3258 174.24] 0.871926
0.2733 13.398 97.264 1.65] 0.391645] -0.9374| -12.5593| 179.5064] 0.878718
0.2766 13.596 97.277 1.637| 0.388559| -0.94531| -12.8524} 184.8512| 0.89361
0.28 13.8 97.308 1.606| 0.381201] -0.96443| -13.3091 190.44| 0.930122
0.2833 13.998 97.321 1593 0.378115] -0.97256| -13.6138| 195.944| 0.945865
0.2866 14.196 97.321 1.593| 0.378115] -0.97256! -13.8064| 201.5264| 0.945865
0.29 14.4 97.327 1.587| 0.376691| -0.97633] -14.0591 207.36| 0.953219
0.2933 14.598| . 97.334 1.58| 0.37503] -0.98075] -14.317| 213.1016| 0.961871
0.2966 14,796 ©97.346 1.568| 0.372181] -0.98837| -14.624! 218.9216
0.3 15 97.404 1.51| 0.358414| -1.02607| -15.391 225 1.056281
0.3033 15.198 97.435 1.47¢! 0.351054| -1.046811 -15.9094| 230.9792] 1.09580%
0.3066 15.396 97.442 1,472 0.349395] -1.05155 -16.1897| 237.0368, 1.105764
0.31 15.6 97.448 1.466] 0.347971] -1.05564| -16.4679 243.36| 1.11437
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0.3133 15.798| 97.448 1.466] 0.347971] -1.05664] -16.6771 249.5768| 1.11437
0.3166 15.996| 97.454 1.461 0.346546] -1.05974| -16.9516| 255.872| 1.123046
0.32 1627 97.454 1.46| 0.346546] -1.05974| -17.1678| 262.44| 1.123046
0.3233 16.398] 97.454 146| 0.346546| -1.05974| -17.3776| 268.8944| 1.123046
0.3266 16.596| 97.461 1.453] 0.344885| -1.06454| -17.6672| 275.4272| 1.133255
0.33 16.8]  97.461 1.453] 0.344885| -1.06454| -17.8843| 282.24| 1.133265
0.3333 16.998]  97.461 1.453] 0.344885| -1.06454] -18.0951] 288.932| 1.133255
0.35 18] 97.473 1.441| 0.342037| -1.07284| -19.3111 324| 1.150981
0.3666 18.996| 97.486 1.428] 0.338951| -1.0819} -20.5518] 360.848, 1.170508
0.3833 19.998!  97.49%9 1.415] 0.335865| -1.09105| -21.8187} 399.92] 1.19038
04 21 @7.511 1.403| 0.333017| -1.09956| -23.0908 441] 1.209037
04166 21.996| 97.524 1.39| 0.329931| -1.10887| -24.3907| 483.824( 1.229595
0.4333| 22.998| 97.543 1.3711 0.325421| -1.12263] -25.8184] 528.908] 1.260308
045 24| 97.54% 1.365| 0.323997) -1.12702| -27.0485 576| 1.270175
04666 24996 97.556 1.358| 0.322336] -1.13216| -28.2995 624.8| 1.281791
0.4833| 25998 97.562 1.352 0.320911] -1.13659| -20.5491| 675.896] 1.291837
05 27 97.56% 1.345| 0.31925{ -1.14178| -30.8281 729| 1.303664
0.5166| 27.996| 97.575 1.339 0.317826] -1.14625| -32.0905| 783.776| 1.313893
0.5333| 28.998, 97.588 1.326] 0.31474] -1.15601] -33.5219| 840.884] 1.336355
0.55 | 97.594 1.32| 0.313316 -1.16054| -34.8163 900] 1.346861
0.5666] 30.996| 97.607 13070 0.31023] -1.17044| -36.279| 960.752| 1.369931
0.5833] 31.998| 97.613 1.301| 0.308806| -1.17504] -37.599| 1023.872| 1.380723
0.6 331 97619 1.205| 0.307382| -1.17966| -38.9289 1089 1.391608
06166 33.996] 97.626 1288 0.30572| -1.18508| -40.2881] 1155.728| 1.404425
0.6333] 34998] 97.632 1.282! 0.304296| -1.18975| -41.639| 1224.86| 1415514
0.65 3| 97632 1.282| 0.304296] -1.18975| -42.831] 1296 1.415514
0.6666] 36996  97.638| 1.276] 0.302872| -1.19444] -44.1897| 1368.704] 1.426698
0.6833] 37.998] 97.645 1.269] 0.301211] -1.19995| -45.5955{ 1443.848] 1.43987
0.7 32| 97.645 1.2691 0.301211] -1.19995| -46.797% 1521] 1.43987
07166| 39.996] 976511  1.263] 0.299786| -1.20469| -48.1826| 1599.68 1.451266
0.7333] 40998] 97.657 1.257] 0.208362] -1.20945| -49.5849} 1680.836| 1.462762
0.75 42| 97.664 1.25! 0.296701| -1.21503| -51.0313 1764| 1.47630]
0.7666] 429956 97.664 1.25| 0.296701] -1.21503 -52.2415| 1848.656| 1.476301
0.7833] 43.998 97.67 1.244] 0205277| -1.21984| -53.6707| 1935.824{ 1.48801/
08 45 97.676 1.238| 0.293852| -1.22468| -55.1105 2025| 1.499836
0.8166! 45996 97676 1.238] 0.293852| -1.22468| -56.3303| 2115.632| 1.499836
0.8333] 46998, 97.683 1.231| 02921911 -1.23035| -57.8239! 2208.812 1.513757
0.85 48| . 97.683 1.231] 0292191] -1.23035| -59.0567 2304| 1.513757
0.8666] 48996 97.689 1.225] 0.290767| -1.23523| -60.5215| 2400.608| 1.525803
0.8833| 49.998| 97.689 1.225] 0.290767| -1.23523] -61.7592| 2499.8] 1.525803
0.9 51 97.695 1.219| 0.2893431 -1.24014| -63.2474 2601] 1537957
0.9166! 51.996| 97.702 1.2121 0.287681] -1.2459| -64.782| 2703.584| 1.552275
0.9333| 52.998| 97.702 1212] 0.287681] -1.2459| -66.0304| 2808.788| 1.552275
0.95 54| 97.708 1.206| 0.286257| -1.25087; -67.5468 29161 1.564665
0.9666| 549961 97.708 1.206| 0.286257] -1.25087| -68.7926, 3024.56| 1.564665
0.9833] 55998 97.714 1.2| 0.284833] -1.25585| -70.3253| 3135.776| 1.577168
1 57 $7.714 1.2} 0.284833| -1.265685| -71.5836 3249| 1.577168

1.2 69 97.759 1.155| 0.274151| -1.29407| -89.2912 4761, 1.674629
1.4 81 §7.791 1.123| 0.266556| -1.32217| -107.096 6561 1.748137
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1.6 93 97.822 1.092| 0.259198] -1.35016] -125.565 8649| 1.822943
1.8 105 97.848 1.066| 0.253026) -1.37426| -144.297 11025 1,888595
Z 117 97.867 1.047 0.248516| -1.39225| -162.893 13689| 1.938349
2.2 129 97.892 1.022| 0.242582) -1.41641; -182.717 16641| 2.006227
24 141 97.911 1.003] 0.238073| -1.43518] -202.36 19881 205974
2.6 163 97.93 0.984) 0.233563| -1.4543| -222.509 23409 2.115001
2.8 165] 97.949 0.965| 0229053 -1.4738; -243.177 27225| 2.172093
3 177 97.962 0.952| 0.225967| -1.48737| -263.264 31329 2.2122655
3.2 189 97.981 0933} 0.221457| -1.50753| -284.922 35721| 2.272632
3.4 201 98 0.914| 0.216948! -1.5281] -307.148 40401| 2.33508¢9
3.6 213 98.013 0.901] 0.213862] -1.54243| -328.537 45369| 2.379075
3.8 225] 98.025 0.889| 0.211014| -1.56583] -350.062 50625| 2.420616
4 237 $8.038 0.876! 0.207928] -1.57056| -372.224 54169] 2.466672
4.2 249! 98.05) 0.8631 0.204842] -1.58552| -394.793 62001] 2.51386
4.4 261 98.063 0.851| 0.201994] -1.59952 -417.474 68121] 2.558458
4.6 273 98.076 0.838] 0.198908| -1.61491| -440.871 74529 2.607941
4.8 285] 98.089 0.825] 0.195822| -1.63055| -464.706 81225] 2.658683
5 297 $8.102 0.812] 0.192737] -1.64643| -488.59 88209 2.710731
5.2 3090 96.114 0.8] 0.189888| -1.66132| -513.347 Q5481 2.769979
5.4 321 98.127 0.787| 0.186803| -1.6777| -538.542| 103041| 2.814684
5.6 333 ©8.133 0.781] 0.185379| -1.68536] -561.223] 110889| 2.840422
5.8 3451 98.146 0.768] 0.182293| -1.70214| -587.238| 119025 2897282
o) 357 98.159 0.755] 0.179207] -1.71921] -613.759 127449| 2965692
62 360| 98.165 0.749] 0.177783] -1.72719| -637.334] 136161 2.98319
64 38] 98.171 0.743] 0.176359] -1.73523| -661.124| 145161 3.011038]
6.6 393; 98.184 0.73| 0.173273| -1.75289] -688.884| 154449| 3.072608
6.8 405 98.19 0.724] 0.171849| -1.76114] -713.261] 164025| 3.10161
7 417 98.203 0.711] 0.168763| -1.77926| -741.951| 173889 3.165758
7.2 429|  98.209 0.705 01673391 -1.78773] -766937| 184041| 3.195987
7.4 441 98.216 0.698] 0.165678| -1.79771] -792.791] 194481} 3.231765
7.6 4531 98.228 0.686] 0.162829| -1.81505 -822.219| 205209| 3.294416
7.8 465 98.235 0.679] 0.161168] -1.82531| -848.7691 216225| 3.331753
8 477 98.241 0.673] 0.159744] -1.83418] -874.906| 227529 3.364234
8.2 489 98.247 0.667] 0.158319] -1.84314] -901.296| 239121 3.397166
84 501 98.254 0.66] 0.156658] -1.85369| -928.699] 251001| 3.436168
8.6 513 @B8.26 0.654| 0.155234| -1.86282] -955.628| 263169 3.470109
8.8 525| 98.267 0.647! 0.153572} -1.87358] -983.6321 275625 3.510317
9 537 98.279 0.635| 0.150724| -1.89231] -1016.17| 288369| 3.580819
9.2 549!  98.286 0.628] 0.129062| -1.90339! -1044.96] 301401| 3.622894
4 561 98.292 0622] 0.147638] -1.91299| -1073.19] 31472] 3.659531
9.6 5731  98.298 0616] 0.146214] -1.92268] -1101.7| 328329| 3.696711
5.8 585 98.30% 0.609] 0.144553] -1.934111 -1131.46! 342225| 3.740789
10 597 ©8.311 0.603] 0.143128| -1.94401| -1160.58| 356409 3.779187
11 657 98.343 0571| 0.135533| -1.99854| -1313.04| 431649 3994166
12 717 98.362 0552| 0.131023] -2.03238! -1457.22] 51408%| 4.130577
13 777| = 98.387 0527 0.125089] -2.07873] -1615.17| 603729| 4.321117
14 837 98.413 0501] 0.118918| -2.12932| -1782.24| 700569| 4.534021
15 897 98.432 0.482| 0.114408] -2.16799! -1944.68] 804609 4700164
16 57 98.451 0463] 0.109898] -2.2082| -2113.25| 915849 4876161
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17 1017 98.47 0.444] 0.105388| -2.268011 -2288.36| 1034289

18 1077 98.489 0.425] 0.100878! -2.29384 2470.47| 1159929

19 1137 98.508 0.406] 0.096368] -2.33958 -2660.1) 1292769

20 1197 98,52 0.394] 0.09352| -2.36958 -2836.39| 1432809

21 1257 98,533 0.381] 0.090434| -2.40313 -3020.74] 1580049

22 1317 28.546 0.368| 0.087349| -2.43785 -3210.64| 1734489

23 1377 98.55¢ 0.355] 0.084263| -2.47381 -3406.44| 1896129

24 1437 98.571 0.343| 0081415 -2.5082 -3604.28] 2064969

25 1497 8.584 0.33] 0078329 -2.54684 -3812.62| 2241009

26 1557 8.59 0.324! 0076905 -2.56519 -3994| 2424249

27 1617 98.603 0.311] 0.073819] -2.60614 -4214.12] 2614689

28 1677 98.60% 0.305| 0.072395] -2.62562 -4403.16) 2812329

38221.75 2.19E+02] -78802.9{ 32411072
xbar= 203,3072
ybar= -1.16746
= -0.00139
= -0.88543
= 0.82616
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0 100
0.0033 100
0.0066 100
0.0 100
0.0133 0
0.0166 100
0.02 100
0.0233 100
0.0266 100
0.03 100
0.0333 100
0.0366 100
004l  99.815
0.0433| 98.121
0.0466 06.96
change in
field fime (sec)|depth to (water level In (h/ho)
recordingix water n h/ho ¥ XY w2 yA2 ]
0.05 0 06.44 3.56 1| 6.66E-16 0 0] A.44E-31
0.0533 0.198| 97.797 5003 0.61882] -0.47994] -0.09503| 0.039204 0.230343
0.0566 0.396]  96.865 3.135] 0.680618| -0.12713] -0.05034} 0.156816 0.016162
0.06 0.6 96.51 3.49] 0.980337| 001986 -0.01192 0.36] 0.0003%4
0.0633 0.798] 96.364 3636 1.021348] 0.021124) 0016857 0.636804| 0.000446
0.0666 0.996] 96.459 3541] 0.994663] -0.00535] -0.00533 0.992016 2.86E-05
0.07 1.2] 96516 3.484] 0978652 -0.02158| -0.0259| . 1.44| 0.000466
0.0733 1.398 96,56 3.44] 0.966292] -0.03429] -0.04794} 1.954404 0.001176
0.0766 1.596]  96.605 3.395] 0.953652] -0.04746] -0.07574} 2.547216 0.002252
0.08 18] 96.643 3357| 0942978] -0.05871| -0.10568 3.24] 0.003447
0.0833 1.998 96.7 33| 0.026966] -0.07584] -0.15152| 3.992004 0.005751
0.0866 2 106]  96.744] _ 3.256] 0914607 -0.08926 019602 4822416 0.007968
0.09 24| 96789 3911] 0.901966] -0.10318| -0.24763 5.76| 0.010646
0.0933 2.598 96.82 3.18] 0.803258] -0.11288] -0.29326] 6.749604 0.012742
0.0966 2796  96.858 3.142] 0.882584] -0.1249| -0.34922) 7.817616 0.0156
0.1 3l 96.903 3.007| 0.869944] -0.13933| -0.41798 9| 0.019412
0.1033 3.198| 96.922 3078| 0.864607| -0.14548] -0.46525 10.2272| 0.021165
0.1066 3.396]  96.979 3021 0.848596| -0.16417; -0.55753 11.53282] 0.026953
0.11 36| 97.017 5083 08379211 0.17683| -0.63659 12.96| 0.031269
0.1133 3.798]  97.055 5085 0.827247| -0.18965] -0.7203| 14.4248 0.035948
0.1166 3996 97.087 2013] 0.818258] -0.20058 -0.80151 15.96802! 0.04023)
0.12 420 97131 2 B69| 0.805899] -0.2158] -0.90635 ~ 17.04 0.046568
0.1233 4.398]  97.163 5 837] 0.79691] -0.22701] -0.9984] 19.3424 0.051535]
0.1266 4506 97.195 5 805| 0.787921] -0.23836! -1.09549 21.12322| 0.056814
0.13 48]  97.239 2761| 0.775562| -0.256417 -1.22 23.04] 0.064601
0.1333 4998] 97.271 5 700! 0.766573] -0.26583| -1.32859 24.98! 0.070663
01366 5196 97309 5 &01] 0.755809] -0.27985] -1.45409) 26.99842 0.078315
0.14] 5.4l 97.347 > &53] 0.745225] -0.29407| -1.58798 26.16| 0.086477
014331 5598] 97.379] 2421 0736236 03062 -1.71413]_31.3376] 0.093761
01266] 5796 _ 97.404] 2.506] 0.729213] -0.31579] 183031, 33.59362| 0.099723
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0.15 6| 97.442 2.558] 0.718539] -0.33053| -1.98321 36| 0.109253
0.1533 6,198 97.474 25260 0.700551] -0.34312| -2.12668| 384152 0.117734
0.1566 6.396| . 97.506 2 404] 0.700562| -0.35587| -2.27616| 40.90882 0.126645
0.16 6.6 97.537 2.463] 0691854 -0.36838| -2.43131 43.56| 0.135704
0.1633 6798 97.569 2431| 0682865 0.38146) -2.59315| 46.2128 0.14551
0.1666 6.996| 97.607 0393] 0.672191] -0.39721] -2.7789| 48.94402 0.157778
017 7.2 97.632 2.368] 0.665169| 0.40771| -2.93555 51.84; 0.166231
0.1733 7.398| 97.664 2336 065618 042132 -3.11693| 54.7304 0.17751)
0.1766 7.596] 97.689 23111 0.649157| -0.43208| -3.28208| 57.69922 0.186693
0.18 7.8| 67.721 2.279] 0640169 -0.44602| -3.47899 60.84| 0.198937
0.1833 7.9981 97.747 2253] 0.632865] -0.4575| -3.65907| 63.968 0.209304
0.1866 8.196| 97.772 2.278] 0.625843] -0.46866] -3.84111} 67.17442 0.219639
0.19 8.4 97.804 2.196] 0.616854| -0.48312| -4.05823 70.56| 0.233408
0.1933 §.508| 97.829 21711 0.609831| -0.49457| -4.25234} 73.9256 0.244802
0.1966 8.796| 97.854 2146] 0.602809] -0.50615] -4.45214| 77.36962 0.256193
02 @ 97.88 2121 0.505506! -0.51834] -4.6651 81] 0.268681
0.2033 Q.198] 97.905 2095 0.588483] -0.53021| -4.87684| 84.6032 0.281119
0.2066 0.396| 97.931 2060 058118 -05427] -5.09916| 88.28482 0.204518
0.21 Q.6] 97.95 2044| 0.574157] 0.55485| -5.32658 02,16| 0.307861
0.2133 Q.798| 97.975 2025 0.56882| 0.56419] -5.52794| 96.0008 0.318311
0.2166 9.996 98 2] 0.561798] -0.57661| -5.76383| 99.92002| 0.332483
0.22 102 98.026 1974| 0.554494] -0.5897 -6.01493| 104.04 0.347744
0.2233]  10.398| 98.045 1.955! 0.549157] -0.59937| -6.23225 108,1184| 0.359245
0.2266 10.596 98.07 193] 0542135 -0.61224| -6.4873| 112,2752 0.374838
0.23 10.8| 98.089 1.911] 0.536798] 0.62213] -6.71905| 116.64 (0.387051
0.2333 10998 98.115 1885 0.529494| 0.63583| 6992891 120,956 0.404283
02366 11196 98.134 1.866] 0.524157] -0.64596] -7.23221| 125.3504 0.417269
0.24 11.4]  98.183 1847] 051882] -0.6562| -7.48066] 129.96 0.430596
0.2433 11.698| 98.172 1.828] 0.513483| -0.66654{ -7.73051| 1345136 0.444273
02466 11.796]  98.191 T809| 0.508146] -0.67699| -7.98573| 139.1456 0.458311
0.25 12 28.21 1.79] 0.502809] -0.68754| -8.25054 144! 0.472718
0.2533 12.198] 98,235 1.765! 0.495787| -0.70161| -8.55824| 148.7912 0.492256
0.25661 12.396| 98.248 1.752| 0.492135 0709 -8.7888| 153.6608] 0.502685
0.26 12.6]  98.267 1.733] 0486798 -0.71991| -907082{ 158.76 0.518265
0.2633 12,798 98.286 1.714] 0.481461| -0.73093| -9.35445| 163.7888 0.53426
0.2666 12.996] 98.299 1.701] 0.477809| -0.73854| -9.50812] 168.896 0.545448
0.27 13.2] 98318 1682| 0.472472] 0.74978) -9.89706| 174.24 0.562166
0.2733 13.398 98.33 1.671 0469101 -0.75694] -10.1414) 179.5064 0.572953
02766 13.596| 98.349 1651] 0.463764] -0.76838| -10.446%| 184.8512 0.590407
0.28 13.8] 98.362 16381 0.460112| -0.77628| -10.7127 190.44| 0.602618
0.2833 13.998| 98.375 1.025] 0456461 -0.78425] -10.978] 195.944 0.615052
0.2866] 14.196| 98.3%94 1.606! 0.4511240 -0.79601] -11.3002| 201.5264 0.633638
0.29 144 98.406 1504] 0.447753| -0.80351| -11.5706| 207.36 0.645635
0.2933 14,598| 98.419 1581] 0.42410) -0.8117] -11.8492| 213.101¢6 0.658862
0.2066 14.796]  98.432 1.568| 0.440449| 0.81996] -12.1321) 218.9216 0.672334
0.3 15| 98.438 1.562| 0.438764| -0.82379) -12.3569 225] 0.678636
0.3033 15198  98.451 1549] 0.435112] -0.83215| -12.647| 230.9792 0.692475
0.3066 15.396|  98.464 1536| 0.431461] -0.84058| -12.9416] 237.0368 0.706573
031, 15.6; 98476 1504] 042809, -0.84842] -13.2354| 243.36 0.71982
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0.3133 15.798 98.489 15111 0.424438] -0.85699] -13.5387| 249.5768 0.73443
0.3166 15996 98.502 14981 0.420787| -0.86563| -13.84661 255.872 0.749315
0.32 162] 98.508 1.492] 0.419101| -0.86964| -14.0882 262.44| 0.756279
0.3233 16.398 ¢8.521 1.479] 0.415449] -0.87839| -14.403%| 268.8944 0.771677
0.3266 16.596|  98.533 1.4671 0.412079] -0.88654] -14.713} 275.4272 0.785955
0.33 16.8 Q854 1.46| 0.410112] -0.89132| -14.9742] 28224 0.794459
0.3333 16.998 $98.552 1.448| 0.406742] -0.89958| -15.291| 288.932 0.80923%
0.35 18 98.597 1.403] 0.394101| 093115 -16.7607 324| 0.867036
0.3666 18.996 98.635 1.365 0.383427} 0.95861] -18.2097| 360.848 0.918926
0.3833 19.998 8.673 1.327] 0.372753] 0.98684] -19.7348! 399.92 0.973853!-‘.—'“ To
0.4 21 98.705 1.295] 0.363764| -1.01125| -21.2362 441 1.022626
0.4166 21.996 98.73 1271 0.356742| -1.03074] -22.6722| 483.824 1062432
0.4333 22998, 98.7% 1.244] 0349438 -1.05143] -24.1808] 528.908| 1.105502
0.45 24 98.775 1.225) 0.344101] -1.06682] -25.6037 576] 1.138104
0.4666 24996 98.794 1.206| 0.338764| -1.08245| -27.057 624.8| 1.171701
04833 25998 98.813 1.187] 0.333427} -1.09833) -28.5544| 675.896 1.206332
0.5 27 98.832 1.168] 0.32809]| -1.11447| -30.0906 729] 1.242038
05166 279961 68.844 1.156] 0.324719] -1.12479| -31.4898| 783.776 1.265163
053331 28.998 98.857 1.143] 0.321067] -1.1361] -32.9447| 840.884 1.290733
0.55 30| 98.876 1.124| 0.31573| -1.15287| -34.586 o00| 1.329102]
0.5666| 30.996 98.889 10111 0.3120791  -1.1645] -36.0948] 960.752 1.35606]
0.5833 31.998 28.895 1.105] 0310393 -1.16992] -37.4349| 1023.872 1.368702
0.6 33| 98.908 1.092| 0.306742| -1.18175| -38.9977 1089 1.396532
06166 33.996 98,921 10791 0.30309! -1.19373| -40.5819| 1155.728 1.424981
0.6333 34.998 98.927 1.073] 0.301404] -1.1993| -41.9732] 1224.86 1.438325
0.65 36 98.94 1.06| 0.207753] -1.21149| -43.6137 1206| 1.467712
0.6666 36996 98.952 1.048] 0.294382] -1.22288| -45.2416| 1368.704 1.495426
0.6833 37.998 98.959 1.041] 0292416 -1.22958| -46.7215] 1443.848 1.511864
0.7 39 98.965 1035/ 0.29073] -1.23536| -48.179 1521| 1.526112
0.7166 30996 98.971 1.029] 0.289045| -1.24117] -49.642] 1599.68 1.540511
0.7333| 40.998{ 98984 1.016| 0285393] -1.25389| -51.4069| 1680.836 1.572233
0.75 42 98.99 1.01] 0.283708| -1.25981] -52912 1764| 1.587122
07666 42996 98997 1.003| 0.281742] -1.26677| -54.4658| 1848.656 1.604694
0.7833] 43.998 99.003 0.997] 0.280056] -1.27277] -55.9991| 1935.824 1.619931
0.8 45 99.009 0991] 0.278371| -1.2788| -57.5461 2025| 1635333
0.8166| 45996 99.016 0084 0.276404] -1.28589! -59.1458| 2115.632 1.653513
0.8333; 46.998 99.022 0.978] 0.274716] -1.29201] -60.7217| 2208.812 1.66928
0.85 48! 99035 0.965| 0.271067| -1.30539| -62.6586 2304| 1.704037
0.8666| 48.996 92.035 0965 0.271067] -1.30539| -63.9588 2400.608] 1.704037
0.8833] 49.998 92.041 0059 0.269382| -1.31162] -65.5786) 2499.8 1.720359
0.9 51 92.047 0.953| 0267697 -1.3179| 672129 26011 1.736863
0.2166| 51.996 92.054 00461 0.26573] -1.32527| -68.9089| 2703.584 1.756349]
0.9333 52.998 99.06 0.94] 0.264045] -1.33164| -70.574} 2808.788 1.773254
0.95 & 99.067 0.933! 0.262079] -1.33911! -72312 29161 1.793217
0.9666| 54996 99.073 0.027] 0.260393| -1.34556| -74.0005| 3024.56 1.810538
0.9833 55.998 99.079 0921] 0.258708] -1.35206| -75.7124; 3135.776 1.828085
1 57 99.086 0914 0.256742] -1.35969| -77.5021 3249} 1.848744
1.2 o9 99.155 0.845] 0.23736| -1.43818| -99.2344| 4761] 2.068359
1.4 81 99.212 0.788| 0.221348] -1.50802 -122.149, 65611 2274117
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1.6 93|  99.257 0.743] 0.208708| -1.56682} -145.714 B8649| 2.454924
1.8 105] 99295 0.705] 0.198034] -1.61932] -170.028 11025] 2.622191
2 117 99.327 0673 0.189045] -1.66577! -194.895 13689| 2.774791
2.2 129 $9.358 0.642] 0.180337] -1.71293| -220.968 166411 2934121
2.4 141 99.384 0.616] 0.173034] -1.75427! -247.352 19881 3.077459
2.6 153 99.409 0591] 0.166011] -1.7957| -274.742 23409! 3.224538
2.8 165]  99.435 0.565] 0.158708] -1.840691 -303.714 27225 3.38814
3 177| 99454 0.646] 0.153371] -1.8749| -331.857 31329) 3.515238
3.2 189 92.473 0.527] 0.148034| -1.91032) -361.05 35721] 3.649304
3.4 201 99.492 0.508] 0.142697| -1.94703| -391.354 40401] 3.790943
3.6 213]  99.511 0489 0.13736] -1.98515| -422.838 4536%| 3.940834
3.8 205  99.523 0.4771 0.133989 201 -452.25 50625| 4.040097
4 237| 99.543 0.457| 0.128371] -2.05283| -486.521 56169 4214121
42 249] 99.562 0.438] 0.123034] -2.0053| -521.729 62001 4.39026%
4.4 261 99.581 04191 0.117607] -2.13964| -558.447 68121 4.57808
A 273 99.593 0.407| 0114326 -2.1687; -592.056 74529 4.703271
4.8 285 994612 0.388] 0.108989| -2.21651| -631.705 81225{ 4.912919
5 297] 99.619 0.381| 0.107022| -2.23472 -663.711 88209| 4.993958
5.2 3091 99631 0.369| 0103652 -2.26672| -700.416 95481] 5.138016
54 321 99.644 0.356 011 -2.30259] -739.13] 103041) 5.301898
5.6 333 99.65 0.35! 0.098315] -2.31958| -772.421| 110889 5.380464
58 345  99.663 0.337] 0.094663| -2.35743] -813.314; 119025 555749
6 357]  99.669 0.331] 0.092978] -2.3754] -848.017| 127449 5.642513
6.2 369  99.682 0.318] 0.089326] -2.41546] -891.306) 136161 5.834468
6.4 381] 99.688 0.312] 0.08764] -2.43451] -927.549| 145161 5.926852
b.6 93|  99.695 0.305| 0085674] -2.4572] -965.681) 154449 6.037852
6.8 050 99.701 0.299| 0.083989] -2.47707| -1003.21 164025] 6.135887
7 417|  99.708 0.202] 0.082022] -2.50076| -1042.82 173889 6.253811
7.2 429 99.72 0.28| 0078652 -2.54273| -1090.83| 184041 6465457
7.4 441 99.72 028! 0.078652] -2.54273] -1121.34] 19448} 6.465457
76 453 99.733 0.267 0.075] -2.59027| -1173.39| 205209 6.709484
7.8 465 99733 0.267 0075 -2.59027| -1204.47| 216225| 6.709484
8 A77] 99739 0.261] 0.073315{ -2.613] -12464 227529| 6.827745
8.2 489 99.746 02541 0071348] -2.64018] -1291.05| 239121 6.970559
8.4 501  99.752 0.248] 0.069663| -2.66400| -1334.71] 251001 7.09736
8.6 513 99.758 0.242| 0.067978| -2.648858| -1379.24 263169] 7.228452
8.8 525! 99.765 0.235] 0066011 -2.71793] -1426.91 275625 7.387145
Q 5371 99771 0.229] 0.064326| -2.74379| -1473.42 288369| 7.528405
9.2 549 99777 0.223{ 0.06264| -2.77034 2152092 301401 7.674806
9.4 561 99777 0.223| 0.06264] 277034 -1554.16] 31472] 7.674806
9.6 573 99.784 0.216| 0.060674] -2.80224] -1605.68 328329 7.852535
9.8 585 99.79 0721] 0.058989| -2.83041] -1655.79| 342225 8011211
10 597 99.79 021! 0.058989| -2.83041| -1689.75 356409 8.011211
11 657  99.809 0.191] 0.053652| -2.92524| -1921.88 431649| 8557043
12 717 99.822 0.178 005 -299573] -2147.94] 514089 8974412
13 777 99.841 0.159| 0.044463| -3.10861! -2415.39 603729| 9.663466

19366.75 -199.635 -454’45.':3.11 7702337 348.764

I
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Disclaimer

This report was furnished to Lowney Associates by Plan B Environmental. The contents of
this report were produced solely for the use of Lowney Associates. Any and all data
generated by this operation is considered confidential and shall not be released to a
third party without the written consent of an authorized representative of Lowney
Associates.
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SECTION 1
Introduction

At the request of Lowney Associates, Plan B Environmental performed a soil gas survey.
The survey was performed on 6/2-4/93 at a site located adjacent to 6121 Hollis Street,
Emeryville, California. The operation consisted of the installation of 45 temporary
exploratory probes to various depths, and the subsequent analysis of the extracted soil
gases. Soil gases were analyzed for total hydrocarbons employing a Beckman 400
Hydrocarbon Analyzer equipped with a flame ionization detector (FID). The Beckman
400 Hydrocarbon Analyzer was calibrated with propane in air standards.

A summary of Analytical Results can be found in Section 2. Section 3 contains the
Site Plan. Discussions are contained in Section 4. Section 5 describes the
Equipment and Procedures used in the operation. Quality Assurance and
Quality Control efforts are listed in Section 6.
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SECTION 2




Date : 6-2-93
Location : 6121 Hollis Street, Emeryville, California

Analytical Equipment : Beckman 400 Hydrocarbon Analyzer (FID)

E

PEM*
10,0600
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* PPM as propane in air.
** Vacuum taken at the probe head.

15
9.0
0.0
0.0
0.0

18
4.5

13
5.0
2.5
0.0
4.0
N/A
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Date : 6-3-93 V
Location : 6121 Hollis Street, Emeryville, California
Analytical Equipment : Beckman 400 Hydrocarbon Analyzer (FID)

Locaton PEM* Depth (ft.) Yacuum (in HgY**
VP - 10 12 4 2.0
VP - 16 260 4 1.0
VP -17 37 4 10
VP - 18 9 5 1.25
VP-19 28 5 4.5
VP - 20 31 5 5.0
VP-21 16 4 3.5
VP-22 17 4 4.0
VP-23 40 4 c.0
VP - 24 1,500 4.5 1.0
VP - 25 300 4.5 2.0
VP - 26 8 4.5 0.0
VP-27 12 4.5 3.0
VP -28 ' 4 4.5 0.0
VP - 29 1,300 4 4.0
VP - 30 S 4.0 2.0
VP - 31 ‘ 15 3.5 4.0
VP - 32 6 5 2.5
VP-33 _ 19 5 4.0
VP - 34 26 5 3.0
VP - 35 9,200 4.5 1.5
VP - 36 6,900 4.5 2.5
VP - 37 5 4 0.0
VP - 38 6 4 0.0

* PPM as propane in air,
** Vacuum taken at the probe head.
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Date : 6-4-93
Location : 6121 Hollis Street, Emeryville, California

Analytical Equipment : Beckman 400 Hydrocarbon Analyzer (FID)

Location PEM* Depth (ft.} Vacuum (in Hg)**
VP - 39 30 3 4.5
VP - 40 9,700 4.5 0.0
VP - 41 9,700 4.5 4,5
VP - 42 13,000 4.5 4.5
VP - 43 11,000 4.5 1.5
VP - 44 19 5 4.5
VP - 45 3 3 0.0
VP - 46 3 0.0

* PPM as propane in air.
** Vacuum taken at the probe head.
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SECTION 4
Discussion

In order to clarify the significance of "vacuum"”, and "depth" as included in the data
summary, the following explanations are included:

1) Vadose probe installation depths: The 45 probes employed in this operation were
driven to depths of between three and five feet below grade. The reason for the varied
depths was two-fold. Itwas estimated that groundwater on the site was between three
and six feet below grade, depending upon the location. Consequently, the probes were
driven to a depth in accordance with an estimation, based on relative elevation, of
groundwater depth at each location. Sei:ondly, the amount of air permeability
demonstrated by the soil was at times insufficient for the acquisition of a soil vapor
sample. Therefore the probe had to be raised to a depth where soil air permeability was
sufficient enough to allow for the acquisition of a soil gas sample.

2) Vacuum at the probe head: The degree of vacuum measured at the probe head is
generally an indication of the air permeability of soils adjacent to the vadose probe.
Knowledge of air permeability, used in conjunction with other site information can help
to better interpret and understand the data provided by the soil gas survey, and thus
better comprehend the site conditions.
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SECTION 5

Equipment & Procedures
The procedures for the soil gas survey are as follows:

1) Sampling Point Location: Sampling point locations were chosen exclusively by Lowney
Associates.

2) Probe Construction: Each vadose probe was constructed of 1/2" 40 galvanized steel
pipe. A point is forged at one end of the pipe and the last 24" screened with 203/16"
holes.

3) Probe Installation: A hammer drill was employed to drill a hole through surface
materials (blacktop, concrete). Probes were installed using a pneumatic driver. Probes
were driven to various depths, depending on the air permeability of the soil and
groundwater depth.

4) Soil Gas Sampling and Analysis: A "probe head T" fitting is attached at the surface to
each of the probes. One side of the "T" is closed off with a Teflon faced silicon septum.
The other side of the fitting is hooked up (via Teflon hose and a pump) to the Beckman
400 Hydrocarbon Analyzer. The pump applies a vacuum to the top of the probe,
extracting and transporting soil gases to the Beckman 400 for total hydrocarbon analysis.
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SECTION 6

Quality Assurance/Quality Control

Quality assurance/quality control for the soil gas sampling and analysis operation was

maintained as follows:
1) Leak tests were made on the sample lines prior to performing any sampling.

2) All components of the sampling and analysis system which come into contact with the
sample are composed of inert, non-reactive materials such as Teflon and stainless steel.
This minimizes sample compromise through adsorption.

3) All Teflon tubing underwent a thorough cleaning prior to use. The tubing was cleaned
twice with acetone and completely air purged. B

4) All vadose probes were thoroughly cleaned with Alconox and tap water and air dried

prior to installation.

5) It is the opinion of Plan B Environmental that all quality assurance/quality control '
efforts were successful, and at no time during the operation was the quality or integrity

~ of the samples, or sample analysis compromised.

7) Field calibrations for all analytical equipment were run prior to performing any
analysis, and periodically throughout the test days. The Beckman 400 Hydrocarbon
Analyzer is calibrated with propane in air standards.
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