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1 INTRODUCTION

This report presents the results of the hydrogeologic investigation per-
formed by Harding Lawson Associates (HLA) al Lhe Crown Zellerbach (CZ) Flex-
ible Packaging Division faeility (the facility) in San Leandro, Celifornia.
The facility is located at 2101 Williams Street, San Leandro, at the corner
of Doolittle Drive and Williams Street (Platc 1). On-site buildings include
the manufacturing facility and offices. Mosl of the remaining groundsg are
covered with asphaltic pavement. Adjacent to the Crown Zellerbach property
on the southeast is the AAAAA Rent-a- Space Self-Service Storage, and on the
northeast is a railroad right- of-way.

The purpose of this hydrogeologic invesiigation was to evaluate the
shallow hydrogeologic system beneath the facility and to evaluate the lateral
and vertical extent of chemicals in ground water resulting from leaks in
underground chemical storage tanks. The scope of the investigation included
drilling and monitoring well installation, ground-water sampling, water- level
measurement surveys, aquifer tests, chemical analyses, and preparation of

this report.

4. Physical Setting

The €Z facility is located on the San Leandro cone of the Easl Bay
Alluvial Plain. The East Bay Alluvial Plain is bounded on the easi by the
northwest- trending Hayward fault and East Bay hills, and on the west by the
San Francisco Bay shoreline. The plain consisis of alluvial gravels, sands,

silts, and clays of Pliocene to late Pleisiocenc age, ranging in thickness
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from 500 to 1000 feet. These sediments are derived from the bedrock hills
east of the historically active Hayward fault.

Within the San Leandro cone, two aquifer horizons are of immediate rele
vance to this investigation: 1) shallow, discontinuous, unconfined aguifers
within 50 feet of the ground surface, and 2) interfingering layers of con-
fined water-bearing units from 30 to 100 feet below ground surface, con-
sidered to be equivalent to the Newark Aquifer to the south. Regionally,

x
ground water in the aquifers flows toward San Francisco Bay.

B. Chronology of Events

Four underground solvent storage tanks are located at the facility in
the arez shown on Plates 1 and 2. Currently, one tank has not been in ser-
vice since 1983; ithe other three tanks contain ethyl alcohol, n-propyl alco-
hol, and n-propyl acetate. The type, volume, and chronology of solvent
slorage for each of the tanks is as follows:

1. 6000-gallon coated steel tank
Contents: Ethyl alcohol
Chronology: The tank was installed in 1953 and was pressure-tested
in 1983. No leaks were detected during the pressure test but, due
to the age of the tank, it was pumped dry and taken out of service
in 1983. -

i JJ[H—' .r"'. '\ U]E. S

2. Originally, a 3000-gsllon comted etepl tank:Vcurrently, a 5000-pallon
coated steel tank
Contents: Butyl acetate, then isopropyl acetate, and currently ethyl
2lcohol
Chronology: The tank was installed in 1967 for storing butyl ace
tate. The conversion date for removing the butyl acetate and stor-
ing isopropyl acetate is unknown. The tank was pressure tested on
Mzy 26, 1983, and no leaks were detected. The tank failed on
June 6, 1983 with a loss of approximately 2000 gallons of isopropy!l

*Haslonkowski, D. P., 1984, Ground Water in the San Leandro and San
Lorenzo Alluvial Cones of the East Bay Plain of Alameda County
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acetate. The tank was removed and replaced in December 1983 with a
5000-gallon coated steel tank. The new tank has been used to store
ethyl alcohol (until the present}. Iisopropyl acetate is no longer
stored underground (now a low-inventory item).

3000-gallon coated steel tank

Contents: W-propyl &lechol, then ethy! aleohol, and currenily
n-propyl alcohol

Chronology: The tank was installed in 1969 for storing n-propyl
aleohol. In mid- to late-1983, the tank was used for interim stor-
age of ethyl alcohol. From late 1983 until the present, the tank
has been used for storing n-propyl alcohol.

Originally, a 2000-gallon coated steel tank; currenily, a new 2000
gallon coated steel tank

Contents: Ethyl acetate; currently, n-propyl acetate

Chronology: The tank was installed in 1967 for storing ethyl ace-
tate. The conversion date for removing the ethyl acetate and stor-
ing n-propyl acetate is unknown. On July 5, 1982, the tank failed
with the loss of approximately 1500 gallons of n-propyl acetate. In
July 1982, the tank was removed and replaced with a new 2000-gallon
coated steel tank for continued storage of n-propyl acetate (until
the present).

L)
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II FIELD INVESTIGATION

Field activities for this investigation include subsurface utility loca
tion, borehole drilling, geophysical logging, A- and B-aquifer well instal
lation, well development, ground-water sampling, aquifer tests, and water-
level measurement surveys. The above tasks were conducted from January 15
to March 4, 1986.

A. Drilling Methods and Procedures

Three borings (W-7, W-8, and W-9} were drilled for the purpose of
A-aquifer monitoring well installation using a hollow-stem auger drill rig;
one pilot boring (PB-1) was drilled using a mud rotary drill rig for the
purpose of designing a B-aquifer monitoring well; and a fifth boring (B 1)}
was drilled using a mud rotary drill rig for the purpose of B-aguifer moni.
toring well installation. All borings were lithologically logged using the
Unified Soil Classification System. The logs were basecd on split- spoon sam-
ples and cuttings from the three A-aquifer borings and on continuous screen
samples, drilling rate variations, and geophysical logs for the two B-aquifer
borings. The locations of the berings are shown on Plate 2, and the litho
logic logs are shown on Plates 3 through 7.

The A-aquifer borings were drilled to depths ranging from 35 to 40 fect
on January 15, 16, and 17, 1986. The borings were drilled using a 12-inch
0.D., 6-inch-1.D., hollow-stem auger drill rig, and split-spoon samples were
collected at 5-foot intervals for lithologic description. Upon complelion

of drilling for each boring, monitoring wells were installed as described in
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Section II.B. Natural gamma geophysical logs were also run through the
A-aquifer well casing to supplement the lithologic logs (Plates 3, 4, and 5).

The B-aquifer borings were drilled to deplhs of 80 and 54 feet on
Janvary 15, 16, 17, 28, and 31, 1986. The borings were drilled using a mud
rotary drill rig, and cutting samples were continuously collected from each
boring for lithologic description. A pilot boring (PB-1) was drilled to a
depth of 80 feet with a 7-7/8-inch-diameter bit and, upon completion of
drilling, natural gamma and electrical resistivity geophysical logs were run
in the open, fluid-filled boring to supplement the lithologic log (Plate
6). FB-1 was then grouted to ground surface usingla tremie and bentonite-
cement grout.

Based on the stratigraphy encountered in PB-1, Boring B-1 was drilled
and logged in two stages, first to a 40-foot depth using a lé-inch-diameter
bit for the installation of a conductor casing, and then to a total boring
depth of 54 feet using an 8-inch-diameter bit for well installation. The
lithologic log for Well B-1 is shown on Plate 7.

Drilling equipment used during the investigation was steam cleaned prior
to drilling each of the five borings, and scil sampling equipment was cleancd
with an Alconox solution and rinsed with tap water following the collection
of each sample. All borehole cuttings and drilling fluids were placed in
plastic-lined 30- and S0-gallon drums provided by CZ, which were labcled and

stored on-site for disposal by CZ.
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B. Well Installation

wWell construction materials for the three A-aquifer wells (W-7, W-B, and
W-9) consisted of 4-inch-diameter, Schedule 40 PVC casing and screen (slot
cize of 0.02 inches). The casing and screen for each well were steam cleaned
prior to installation. Screen intervals were placed from approximately 20
feet below ground surface to total boring depth, depending on the thicknecs
of water-bearing sands. Each well's filter pack consisted of No. 3 Montercy
sand emplaced from the total depth of the boring to approximately 2 feetl
above the screened interval. A 2-foot-thick bentonite pellet seal was placed
on the filter pack in each of the wells, and the rémaining annular space was
grouted to approximately 1 foot below ground surface using a cement grout
with 5 percent bentonite. Surface completion for Wells W-7, W-8, and W-9
consisted of a watertight PVC slip cap, locking steel well cover, lock, and
Christy traffic box set in concrete to approximately 1/2 inch above grade.
Well construction detzils for wells W-7, W-8, and W-9 are shown on Plales 3,
4, and 5.

Well B-1 is double-cased and was constructed in two phases on Janusiy 28
and 31, 1986. A 10-inch-diameter, 4l-foot-long steel conductor casing was
installed in the 14-inch-diameter, 40-foot-deep borehole and was pushed
(utilizing drill rig hydraulics) 1 fool into the A-B agquitard. A cement
grout with 5 percent bentonite was then tremied into the annular space. A
66-hour set time was allowed prior to drilling into the B-aquifer, and
drilling fluids used during drilling for the conductor casing were removed

and replaced with clean drilling fluid. The B-aquifer well was screened
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between 44 and 52 feet below ground surface using 4-inch-diameter, Schedule
40 PVC with 0.02-inch slots. Blank casing was extended from 44 feet to 0.5
feet belpw grade. The well's filter pack consisted of No. 3 Monterey sand
which was placed from total boring depth to 2.5 feet above the screen inter-
val. A l-foot-thick bentonite pellet seal was placed above the filter pack,
and a cement grout with 5 percent bentonite was tremied from a depth of 40.5
feet (top of thé bentonite pellet seal) to 1 foot below grade. Surface well
completion for Well B-1 consists of a watertight PVC slip cap, 8B-inch-
diameter locking steel casing, lock, and Christy traffic box set in concrete
172 inch above grade. |

Upon completion of drilling, each well was surveyed for reference eleva-
tions using a Mean Sea Level datum. Each well was measured at three loca

tions: top of PVC, south side; top of steel casing, south side; and ground

surface, as shown in Table 1.

C. Well Development and Sampling

Following well installation, all four wells were developed by purging a
minimum of five well volumes or by developing until ground water was not
turbid. A centrifugal pump and drill rip bailer were both utilized in
development of Wells W-7, W-§, and W-9. A submersible pump and drill rig
bailer were utilized in development of Weli B-1. During well development,
each of the wells was monitored for pH and conductivity. Developed ground

water was stored on site in 30- and 50-gallon drums provided by CZ.
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Table 1. Reference Elevations

Ground Top of Top of Size of

Well Surface Steel Casing PVC PVC
_No Elevation Elevation Elevation (inches)
B-1 21.52 20.88 20.59 4
W-1 21.58 20.84 20.67 4
W-2 21.50 20.1¢% 20.02 4
W-3 21.52 20.97 20.80 4
W-4& 21.55 21.14 21.00 4
W-5 22.45 21.82 21.64 2
W-6 22.20 15.81 21.05 2
W-7 21.11 20.77 20.41 4
wW-8 21.07 20.50 20.18 4
W-9 20.82 20.16 19.99 4
Notes:

1. Datum is Mean Sea Level.

[N

Representative ground surface elevations are at top of Christy box.
3. Elevations at top of PVC casing are on south side of well with cap

. removed. :
4. Elevations at top of protective steel casing are on south side with top

remaved.

On February 3 and 4, 1986, ground-water samples were collected from the
nine A-aquifer wells and the single B-aquifer well for chemical analyses.
Prior to sample collection, the water level was measured in each well and,
using a centrifugal pump, three well volumes were purged. Field measuremnnts
of pH ané conductivity were recorded periodically during purging. After
purging, a stainless steel bailer was used to collect ground-water samples
for chemical analyses. The samples were decanted from the bailer into

lzboratory-prepared 40 millimeter volatile organic analysis (VOA) bottles.

The VOA4 bottles were filled completely, capped and sezled
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with no head space using teflon-lined lids, labeled, and stored on ice in an
insulated container until delivery to the laboratory. Each sample was main-
tained under chain-of-custody during sampling and shipment. The samples
were shipped daily via Federal Express for overnight delivery to the CZ
chemical laboratory in Camas, Washington. Chemical anzlyses for the follow-
ing compounds were requested for all samples:

N-propyl acetate

Isopropyl acetate

Ethyl acetate

N-propyl alcohol

lsopreopyl alcohel

¥ethyl alecohol

Ethyl alcohol

Acetic acid

Propionic acid

Acetone

For purposes of quality assurance, the following samples were also sub:
mitted for chemical analyses:

- A split sample from Well W-4 was collected and delivered to Analyti-

cal Science Associates (ASA) laboratory in Emeryville, Califeornia,
for analyses for isopropyl acetate, isopropyl alcohol, and acetone.

- Field blanks were included with each sample shipment.

- A duplicate sample from Well W-8 was collected and submitted blind
to the CZ laboratory.

Prior to collecting each sample, all sampling and pumping equipment was
decontaminated with an Alconox solution and rinsed with tap water. The steel
water-level tape and water-guality meters were rinsed with deionized water

before use in each well.
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D. Aguifer Test Procedures

Two types of aquifer tests were performed during the field investigation
at the facility. Both tests were performed in Well W-4. A short-term vari-
sble discharge rate aquifer test was performed on January 5, 1886 to evaluate
the response of the shallow aquifer to various discharge rates and to deter-
mine the discharge rate for the second test. A constant discharge rate test
was performed on January 6 and 7, 1986, This test was performed to collect
data for evaluating and quantifying the aguifer's transmissivity and storage
coefficient, the radius of influence of ground-water pumping at a known dis-
charge rate, and the impact of ground-water pumpiné on water quality. The
procedures for each test are presented below. The results of the aquifer

tests are presented in Section III.

1. Variable Discharge Rate Aquifer Test

The procedures for performing the variable discharge rate aquifer
test were as follows:

- Decontaminate all pumping and water-level monitoring equipment
by washing with Alconox solultion and rinsing with tap water.

- Collect manual water-level measurements in Wells W-1, W-2, W-3,
W-5, W-6, W-7, W-8, and B-1 using a steel tape.

- Install a submersible pump in Well W-4 with the intake at
approximately 32 feet below ground surface, place a gate valve
in the discharge line to regulate the discharge rate, and extend
the discharge line to a 21,000-gallon Baker tank for temporary
ground-water storage.

- Install pressure transducers in Wells W-1 and W-4 for remole
monitoring and recording cof water-level variations during the
aguifer test.

10
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- Start pump and monitor water levels in Wells W-1 and W-4 using
the transducers, monitor water levels in the other wells using a
steel tape, monitor the discharge rate using a calibrated con:
tainer and stopwatch, and monitor the pH of the discharge water.
The variable discharge rate aquifer test was performed for approxi-
mately 3 hours. During the test, it was determined that the constant dis.
charge rate aquifer test would be performed at a discharge rate of 2.5 gal-
lons per minute (gpm). It was also determined that the submersible pump
created excessive drawdown in the pumped well and that a centrifugal pump
would be used for the constant rate test because of the smaller diameter of

the pump intake.

2. Constant Discharge Rate Aguifer Test

The procedures for performing the constant discharge rate aquifer

test were as follows:

- Decontaminate all pumping and water-level monitoring egquipment
by washing with Alconox sclution and rinsing with tap water.

- Collect manual water-level measurements in Wells W-1, W-2, W-3,
Wed, W-5, W-6, W-7, W-8, and B-1 using a steel tape.

- Install the suction line for a centrifugal pump in Well W-4 with
the intake approximately 1 foot above the bottom of the well,
place a gate valve in the discharge line to set the discharge
rate at 2.5 gallons per minute, and extend the discharge line to
a 21,000-gallon Baker tank for temporary ground-water storagc.

- Install pressure transducers in Wells W-1, W-2, and W-3 and con
nect to a data logger for remote monitoring and recording of
water—level variations during the aquifer test.

- Start pump and monitor water levels in Wells W-1, W-2, and W 3
using the transducers, monitor water levels in the other wells
using a steel tape, monitor the discharge rate using a calibrated
container and stopwatch, and monitor the pH of the discharge
water from Well W-4 as well as in situ monitoring of ground water
pH in Wells W-1, W-2, and W-3.

11
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- Collect three ground-water samples for chemical analyses as
described in Section I1.C. The samples were collected at the
start of the test, after 7 hours of pumping, and the end of the

test.

- Shut off pump and monitor water- level recovery.

The constant discharge rate aquifer test was performed for 16 hours
and 50 minutes out of the planned 24 hours. After 16 hours of pumping, the
water level was drawn down to the intake level of the pump, suction was lost,
and the test was halted by stopping the pump. Water- level recovery was mon-
itored for over two hours.

Upon completion of the tesi, the drawdown data were evalualed for
acceptibility and the Theis and Jacob methods* were used to calcula;e the
transmissivity and storage coefficient for observation Wells W-1 and W- 2.
11 was determined from the drawdown data from Well W-3 that no analyses
could be performed because the data were inconclusive (insufficient draw
down). Drawdown data from Wells W-1, W-2, W-5, W-7, and W-8 were used to
prepare a distance-drawdown plot for evaluating the radius of influence f{or

the aquifer test.

*Lohman, S.W., 1979, Ground-Water Hydraulics, U. S. Geological Survey
Professional Paper 708

12
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ITI RESULTS OF FIELD INVESTIGATION

This section presents the results of the field investigation at the

facility as they relate to site geology, hydrogeology, and water gquality.

A. Geolopy

The subsurface geology encountered in each of the borings drilled during
the field investigation is presented on Plates 3 through 7. 1In general, the
geology beneath the site is as follows:

- From ground surface to a depth of approximately 22 to 25 feet,
interbedded £ilts and clays were predominant. At some locations,
silty sand layers are alsc encountered, but these layers do not
appear to be continuous,

- The shallow aquifer (A-aguifer) was encountered from the basc of the
£ilts and clays to an approximate depth of 33 to 38 feel. The
A-aquifer consists of coarse-grained materials ranging from clean,
well sorted sand to sandy gravels. Average thickness of the agquifer
is 14 feet. The aquifer appears to dip gently toward San Francisco
Bay, but the data are insufficient to quantify the site- specific
direction and degree of the dip.

- Beneath the A-aguifer, interbedded clays (aquitard material) and
sands and gravels {(aquifer materials) were encountered to the total
exploration depth of 80 feet below ground surface. C(lays were pre
sent from approximately 37 to 43 feet, 50 to 52 feet, 54 to 62 feet,

and 74 to B0 feet. Sand was encountered {rom 43 to 50 feet, silty
sand from 52 to 54 feet, and sandy gravel from 62 to 74 feet.

BE. Hydrogeolopy

Site hydrogeclogical characteristics were determined from the results of
the water-level measurement survey (ground-waler movement} and the results

of the aquifer tests (aquifer parameters).

13
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1. Ground-Water Movement

The results of the water-level measurement survey performed on
March 4, 1986 are shown on Plate 8 and included in Tablé 2. Based on Lthe
the water-level elevation data, the direction of ground-water flow is geﬁer
ally toward the bay and ranges from 530°W to $75°W. The average hydraulic
gradient for the A-aquifer is approximately 0.002 foot per foot, and the

range is from 0.001 to 0.003 foot per foot.

Table 2. Water-Level Elevations
{feet above Mean Sez Level)

1

Date W-1 W-2 W-3 W=-4 W-5 W-6 w-7 W-8 W-9 B-1
08/15/84 6.B5 6.78 6.72 6£.93 NA NA NA HA NA N&
06/17/84 6.67 6.57 6.58 £.65 NA NA RA NA WA NA
10/18/84 7.34 7.23 7.23 7.33 NA RA NA NA NA NA
11/15/8B4 B.43 B.28 B.24 B.42 NA NA NA NA NA RA
12/1z/84 8.99 B.85 9.40 B.9> NA NA NA NA NA NA
01/22/85% 7.74 7.55 7.59 7.70 7.78 7.76 NA NA NA NA
03/06/85 7.57 7.60 7.38 7.51 7.60 7.60 NA NA NA NA
©?7/31/85 6.88 6.75 6.74 6.81 6 .88 6.86 NA NA NA NA
02/03/B6 B.82 B.37 8.56 8.69 B.79 B.74 B.11 8.40 B.19 B.25
02/04/86 8.67 B.50 B.50 8.60 NA NA NA 8.3% NA .64
02/05/86 B.61 B.&% B.48 HA B.64 g8.61 B.07 B.33 NA B8.58
p2/06/86 8.35 B.4a4 B.45 B.Z6 B.57 8.56 B.03 B8.29 NA 9.62
03/04/86 9.65 9.50 9.48 g.55 9.67 9.67 g.03 9.33 ¢.11 G.62

KA = Not available because no measurement wags performed.

i4
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Water-level variations also occur seasonally at the facility.
Hydrographs for Wells W-1, W-2, and W-3 are shown on Plate 9. The lowest
water-level elevations were recorded in July 1985; the highest, in March
1986. The variations in water-level elevations for the site coincide with
the seasonal variations observed in other alluvial aquifers in the Bay Area:
the highest elevations occur in the winter and spring because of precipita-
tion and aquifer recharge, and the lowest elevations occur during the dry
summer and fall seasons.

2. Agquifer Parameters

'

The results of the constant discharge rate aquifer test are sum-
marized in Table 3. Agquifer parameters are presented for only wgllSVW—l and
W-2 because the drawdown in Well W-3 was insufficient to serve as input to
any of the analytical methods. 1In general, the transmissivity of the
A-Aguifer ranged from 460 to 2100 square feet per day (ftzld) with s mean
of 1270 ftzld. Transmissivity in Well W-1 is apparently higher than in
Well W-2. The storage coeffient for the A-aquifer ranged from 0.03 to 0.06
(dimensionless) with a mean of 0‘54. The storage coefficient for Wells W-1
and W-2 is approximately equivalent.

When plotted on a distance-drawdown graph (Plate 11), drawdown data
from the aquifer test are not adequate to calculate the radius of influence.
However, qualitatively, the radius of influence from the aquifer test is
estimated to be from 70 to 100 feet. There will also be some direciional
var;ations in the radius of influence related to the water-level gradient
and the apparent anisotropy indicated from the calculated aquifer parameters,

but these variations cannot be estimated from the existing data.

15
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Table 3. Summary of Constant Discharge Rate Agquifer Test - Well W-4

Distance
from Pumped Transmis- Storage
Observation well (W-4) sivit Coefficient Type of
Well No. (feet) (feet” /day) (dimensionless) Analysis
W-1 40 1419 0.03 Theis
1630 0.03 Jacob
2100 0.05 Recovery
W-2 33 460 0.06 Theis
' 767 0.03 Jacob
1258 0.05 Recovery
W-3 41 NA NA None

1l

Discharge Rate = 2.5 gallons per minute (Plate 10)

Length of Test = 1010 minutes (16 hours, 50 minutes)

NA = None available because drawdown data from W-3 were inconclusive and not
acceptable for performing aquifer parameter analyses.

C. Water Quality

This section presents the results of the field investigation related to
water quality in the shallow aquifer. The results have been separated into
data from field measurements and data from laberatory analyses.

1. Tield Measurements

Field measurements for the water-quality indicators of pH and speci:
fic conductivity were obtained during ground-water sampling in all monitor-
ing wells (Table 4). During the constant discharge rate aquifer tesi, pH

was monitored in Wells W-1, W-2, W-3, and W-4 (Plate 12).

16
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Table 4. Field Measurements During Sampling

_ Gallons

Well No. Purged
W-1 15
g5

W-2 15
15

W-3 15
75

W-4 15
75

W-5 10
75

W-6 10
75

W-7 15
90

W-8 15
S0

W-9 15
a0

B-1 20
120

b b L oen L ;oo

~ o~ N ] o Lo e o] Lo a T = o] [=a T « ]

AT
.39

.87
.22

.26
.78

.58
.55

.84
.79

.66
.82

.B4
.84

.63
.64

.27
.11

.45
.24

Specific
Conductivity
{uymhos/cm)

1025
2000

5000
3100

3000
1375

5800
£500

810
B10

680
560

820
940

1020
1016

720
720

710
€50

" During ground-water sampling, pH values ranged from a high of over

7.0 iti Wells W-9 and B-1 to less than 5.0 in Well W-4.

Specific conductiv

ity data ranged from a less than 1000 micromhos per centimeter {pmhos/cm)

in Wells W-5, W-6, W-7, W-9, and B-1 to over 5000 pmhos/cm in Wells W-2

and W-4.

Using pH and specific conductivity as water-quality indicators

during pumping, it is significant that water quality decreased in Wells W-1

and W-4 during pumping, water gquality improved in Wells W-2 and

17
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W-3 during pumping, and no substantial changes in water gquality occurred in
the other wells during pumping.

pH values in all four wells generally increased during the aquifer
test. Two slight decreases in pH were recorded in Well W-4 and one slight
decrease was recorded in Well W-3 (Plate 12).

2. Laboratory Data

The results of the chemical analyses performed on ground-water sam-
ples colle;ted during the investigataion are presented in Table 5. The dis-
tribution of the chemicals in the A-aguifer is presented on Plates 13, 14,
15, and 16 for acetates, alcohols, acids, and acetone, respectively. Table
S also includes the results of chemical analyses of three time-series ground-
water samples during the aquifer test, as well as the results of chemical
analyses of two Quality Control (QC) samples

Analyses were performed by the CZ laboratory on duplicate samples
from Well W-8, for which the duplicate was submitted blind from the field.
The second QC sample represented a duplicate sample from Well W-4: one sam-
ple was submitted to the CZ laboratory for a complete suite of analyses,
and, in compliance wih the RWQCE request, the duplicate sample was submitted
for analysis for only isppropyl acetate, isopropyl alcohol, and acetone.

The results of both types of duplicate analyses indicate accpetable data
quality.

The results of chemical analyses of the blank samples submitted to
the CZ laboratery indicate that no chemicals were present in either blank

sample submitted (one per day). The results of chemical analyses of blank

18




N-propyl

[-propyl

N-propyl

Table 5.

Ground-Water Chemical Data -

(milligrams per liter)

I-propyl

Noetic*er

Harding Lawson Associates

Propionic*** Methyl Ethyl Ethyl

MO Date Aceltate Acetate Alcohol Alcohol Acetone Acid Acid Alcchol Alcohol Acetate Toluene
wW-1l 2/05/86 ND MO ND 1800 1500 1600 1100 ND ND MO HE}
W-2 2/05/86 Zh 320 510 4800 400 4600 1300 30 1600 B0 D
W-3 2/05/86 MD ND 4i 2500 980 240G 4100 MD R ND MO
W-4 2/05/86 240 5070 1100 18,000 610 13,600 490 500 8900 1080 NO
W-aD* 2/05/86 NA 3€00 MA 18,000 440 NA NA NA HA NA NA
W yew 2/06/86 NA 2100 NA 12,000 460 NA NA NA NA NA NI
Welie® 2/06/86 MA 1700 HA 14,000 160 NGy MA NA NA NA, NA
Wl 2/07/86 MA 1500 A 9,600 420 NA NA NA NA MR MA
W-5 Z2/04786 hs] m MO ™ TR 20 MO ND 10 MO ND
Yi-6 2/ 04a/ 86 D ND MDY NO ND ND ND nND ND MO ND
W=7 /06728 HD ND ND ND NO ND D ND NO N0 D
vi-3 2/05/86 ND NO HD &0 120 &) NO ND ND ND HD
W-20 2/05%/ 86 t0 ND ND art la0 80 ND D 4] 0] 0
W-9 U EL NO NO ND ND N ND O 0 MO =] k)
B-1 2/05/85 MD ND ) ND N ND M Xl ND 10 ]
Notes:

# %

xR

in]
LA
R

1w

Groung-water samples analyzed by Crown 7ellerbach Chemical Laboratory unless otherwise noted.
Groung-water samale analyzed by Analytical Science Associates (RASA).

Pouifer test sample analyzed by ASA.
MD, None oetected, estimated oztection limit less than 30 mg/l.

Dupticate sample.

tone detected, estimated detection 1limit less than 10 mg/l,

tot analyzed,

Trace detected, less than estimated detaction limit, identity not confirmed.
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samples submitted to ASA indicate that low levels (at or just above the
detection limit) of acetone and isopropyl alcchol may have been present in
both blank samples. No isopropyl acetate was detected in the blank samples.
Because the detected chemical concentration levels in the field samples
ranged from 3 to 5 orders of magnitude above ASA's analytical deteclion
limits, the potential concentrations in the blank samples have no bearing on
data interpretation because no lpw—c.oncentration samples were analyzed by

ASA.
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IV CORCLUSIONS

Having evaluated the results of the hydrogeological investigation, we
conclude that adequate ground-water flow and water-quality data have been
collected to assess contamination mitigation options for the CZ facility.
Oour conclusions regarding the extent of ground-water contamination and the
hydrogeological characteristies that control ground-water movement are dis-
cussed below.

Based on the water-quality data shown on Plates 13 through 16 and in
Table 5, the downgradient lateral extent of chemicals in ground water has
been determined for the A-aquifer. Vertically, no chemicals are present
beneath the A-aquifer (Well B-1). It appears that no chemicals have nigrated
beyond the current downgradient areal limits of ground-water monitoring.

The distribution of the four classes of organic compounds are discussed
below.

Acetates (Plate 13) appear to be limited to the immediate vicinity of
the underground tanks and have not migrated downgradient to Well W-8. Most
2lcohols (Plate 14) are limited to the immediate vicinity of the tanks. The
exception is isopropyl alcohol, which is present in low concentrations in
Well W-8 but not in Well W-7 or W-9. The distribution of acids (Plate 15)
is similar to the distribution of alechels, in that the propionic acid is
limited to the vicinity of the tanks and acetic acid has migrated to Well
W-8, but no further. The distribution of acetone is somewhat unusual; it is

found at a higher concentration upgradient from the tanks in Well W-1 than

21
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in Well W-2, W-3, or W-4. Acetone apparently has not migrated beyond Well
W-8 in the downgradient direction. CZ chemical use records (Section I1.B) do
not indicate that acetone has ever been stored in the underground tanks or
even used at the facility. Therefore, the reason for its presence and dis-
tribution is unknown. This question is under further investigation by CZ.
Based on the results of the water-level survey (Plate B8) and the aguifer
test, ground water is moving toward the south-southwest in the A-aquifer
under a low hydraulic gradient. Pumping the aquifer at a discharge rate of
2.5 gpm produces an apparent radius of influence of 70 to 100 feet. We note
that the monitoring wells at the site were not designed for continuous
ground-water production and, therefore, a properly designed and installed
production well would probably produce greater discharge and a larger radius
of influence. There is some anisotropy associated with the A-aquifer mater-
ials beneath the facility, and actual radius of influence from any pumping
scheme would not be a true circle. However, the duration of the data from
the aquifer test are sufficient to provide technical input to preliminary
remedial alternative evaluations and cost estimates for potential ground-

water removal schemes.
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Equipment 12* Hollow Stem Auger

WELL COMPLETION DETAIL

K NATURAL GAMMA
L1
| & 8 INCH DIAMETER STEEL 5
. g a COUNTS PER MINUTE 100 a
Eievation _~ 21.11 Date _1-15-86 a3 8 WELL HOUSING WITH LOCKING P‘ '*'I 2
R —— COVER
0 —0
ASPRAIT [ <— CHRISTY BOX L—:;»—
BLACK SILTY CLAY (CL) - moist u — C
«———— CEMENT/BENTONITE SEAL
BROWN SILTY CLAY (CL) - moist, stiff 1t013 fe{et —5
same «————12 INCH DIAMETER BORE-
HOLE 0 to 37.5 feet
4 INCH DIAMETER SCHEDULE —10
. 40 PVC BLANK CASING 0.5 10
BROWN SANDY SILT {ML) - maist, soft 17 feet ;
3 Hi——— BENTONITE PELLET SEAL
drillar reports SAND (SM) 13 1015 feet =15
BROWN SANDY SILT (ML) - saturated, —
soft - :
BLUE-GRAY SILTY CLAY (CL) - very — al —20
stiff, rootlets | 4¢—— SAND FILTER PACK
_ MONTEREY NO. 3
—_ 15 to 37.5 feat
SROWN GRAVELLY SAND (SP) - dense, - 4 INCH DIAMETER SLOTTED - 25
saturated —_— (0.02 inch) SCREEN 17 10 37
- feet
"“lE30 —
» B -_— b 30
2] -
BROWN SAND {SP)} - loose, saturated PR -
1L — BOTTOM WELL CAP
+e 35 _ /| 37.5 feet — 35
BROWN SILTY CLAY (CL} - stiff, moist r———L—‘—h—_é «—— HOLE CLEANED OUT TO
BLUE-GRAY CLAY (CL] - very stiff, : 375 faet
maist — 40 \ —
bottom of hole at 39.0 fr. gg;?;?m OF BOREHOLE a0
NOTE: Geophysically Logged through the Casing
- 45 — 45
— 50 — B0
— 55 — 65
_
60 — 860
E====== HardingL A t PLATE
e e Looon $2soctates Log and Well Completion Detai! for Well 7
. 0gists .
m & Gaophysicists Crown Zeilerbach .
_— San Leandro, California
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Equipment 12" Hollow Stem Auger

Elevation __21.07 Date _1-16-86

ASPHALT
GRAVEL FILL
BROWN SILTY CLAY {CL) - soft, moist

same

BROWN SILTY CLAY (CL) - very soft,
moist, rootlets

BLACK SILTY CLAY (CL) - medium
stiff, saturated

GRAY-BROWN SANDY CLAY [CL)
trace gravel, soft, saturated

GRAY GRAVELLY SAND (SP] - loose,
saturated

GRAY SAND (SP) - medium - grained
loose, saturated

BROWN SILTY CLAY [CL) - stiff,
saturated _

bottom of hole at 38.5 ft.

Sample
< Depth

10

— 15

— 20

' 25

30

ry 0
. .«
T : I !

35

- 40

- 45

— 50

— 60

WELL COMPLETION DETAIL

8 INCH DIAMETER STEEL
WELL HOUSING WITH LCCKING
COVER

|«— CHRISTY BOX

¢—— 12 INCH DIAMETER BORE-
HOLE 0 to 37.5 feet

.3 4 INCH DIAMETER SCHEDULE
40 PVC BLANK CASING 05 to
22 fest
J&—— CEMENT/BENTONITE SEAL

1 to 18 feet

ey rvive|

s BENTONITE PELLET SEAL

i 3333) 18 to 20 feet

—-—— SAND FILTER PACK
MONTEREY NO. 2
20 to 37 feet

4 INCH DIAMETER SLOTTED
{0.02 inch) SCREEN 22 to 37
feet

8OTTOM WELL CAP
37 feet

<

[menmllll ]

" HOLE CLEANED QUT TO
37 feet

8OTTOM OF BOREHOQLE
38.5 feet

COUNTS PER MINUTE

NATURAL GAMMA

e~ 100 -]

o Depth

—10

—1b

- 20

—25

- 30

— 35

NOTE: Geophysically Logged through the Casing

— 40

— 45

- 50

— 55

— 60
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PLATE

i Crown Zellerbach .
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cophysicists San Leandro, California 4
JOB NUMBER APFROVED DATE REVISED DATE
1189,012,02 Qbul 3/86
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a
| £ 8 INCH DIAMETER STEEL . £
Eievation - 20.82 Date 11786 & 2 WELL HOUSING WITH LOCKING COUNTSPER MINUTE  |<-100 —»] &
—_— COVER o
e 0 - - 0
gg':g‘éﬂ% LL ' |_ «— CHRISTY BOX
BLACK SILTY CLAY (CL) ' B
BROWN SILTY CLAY (CL) - moist, stiff - 5 -5
| «——— 12 INCH DIAMETER BORE-
same HOLE 0 to 32.5 feet
—~10 - < 4 INCH DIAMETER SCHEDULE . —10
40 PVC BLANK CASING 0.5 to
same . 22 feet
e <+——— CEMENT/BENTONITE SEAL
1to 18 feet ﬁ‘——-“\x_‘ —156
=
BROWN CLAY (CH) - saturated, soft o Tide——— BENTONITE PELLET SEAL
L 20 ii: +HE 18 to 20 feet — 20
“«———— SAND FILTER PACK
GRAY SILTY CLAY (CL) - stiff, saturated — MONTEREY NO.3
BROWN GRAVELLY SAND {SP) - loose,  |* * — 20 to 32 fest
saturated ..l 25 —_ 4 INCH DIAMETER SLOTTED - 25
—_ {0.02 inch) SCREEN 2210 32
MR N — feet
L. | L p— HOLE CLEANED OUT TO -
30 — 37 feet —30
T —1- ] BOTTOM WELL CAP
BROWN SILTY CLAY (CL) - soft, 32 feet
saturated
| a5 T~ BOTTOM OF BOREHOLE ‘ _
bottom of hole at 33.5 ft. 35
33.5 feet .
NOTE: Geophysically Logged through the Casing
— 40 . — 40
_ 45 — 45
— B0 — 50
- 55 - hh
— 60 — 80
Harding Lawson Associates L . . PLATE
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Equipment _7-7/8" Rotary Wash

Elevation _21.5 %

Date

1-27-86

ASPHALT
8ROWN SILTY CLAY (CL)

driller reported SAND {SM?)

DARK BROWN SILTY CLAY (CL)

GRAVELLY SAND {SP}

BROWN SILTY CLAY (CL)

GRAVELLY SAND {SP) -

driller reported CLAY (CL.?)
BROWN SILTY SAND (SM)

GRAY SILTY CLAY (CL)

SANDY GRAVEL {GP)

GREEN SANDY CLAY (CL)

bottom of hole at 80.0 ft.

NN

3

© Depth

- 20

- 25

- 30

- 35

- 40

45

~ 50

- 556

— 65

ELECTRICAL RESISTIVITY

COUNTS PER MINUTE

NATURAL GAMMA

f-to0->{

< Depth

- 50

~10

-15

- 20

- 25

~30

~ 35

—-40

~ 45

~50

~75

- 80
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WELL COMPLETION DETAIL

Equipmen 147 and 7-7/8" Rotary Wash e
£ E & INCH DIAMETER STEEL
Elevation 2152 Date 1-28/3186 3 & WELL HOUSING WITH LOCKING
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s
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%
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EROWN SILTY SANDY CLAY (CL) HOLE 3810 54 feer

/ — 40 -
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54 1eet
— 60
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Acids in Ground Water February 1988

Crown Zellerbach
San Leandro, Calitornia
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01198,012.02
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