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1.0 INTRODUCTION AND BACKGROUND
1.1 ntr ion

This report describes the operation and monitoring of the in situ soil treatment
system at the Pacific Renaissance Plaza (PRP) site in Oakland, California, for the period
November 2 to December 6, 1989, and discusses the performance of the system during
the third quarter of operation, from September & to December 6, 1989. In response to
comments from the California Regional Water Quality Control Board, San Francisco Bay
Region (RWQCB), some discussion also pertains to the entire treatment system operating
period. The PRP site, part of the Oakland Chinatown Redevelopment Project Area, is
bounded by 9th, Franklin, and Webster streets and the East Bay Municipal Utility
District (EBMUD) property line approximately 100 feet north of the centerline of
10th Street (Plate 1). The soil treatment system is designed to remove petroleum
hydrocarbons from soil within the site boundaries before the soil is excavated during
construction of the complex. The system began operation on March 4, 1989. Recent
discussions with Pacific Renaissance Associates, the developer of the project, indicate
that construction is scheduled to begin in May 1990.

This report has been prepared by Harding Lawson Associates (HLA) on behalf of
the City of Ozkland Redevelopment Agency (Agency). It is submitted in accordance
with monitoring and reporting requirements set forth by the RWQCB, in a letter to the
City of Oakland dated February 22, 1989, and clarified in a letter dated March 17, 1989,

from HLA to the RWQCB.

1.2 revi Repor
Site history and characterization activities completed by HLA in 1988 are

reported in Site Characterization, Pacific Renaissance Plaza, Chinatown Redevelopment
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Project Area, Oakland, California (HLA, 1988). The site characterization report also
presents a preliminary screening of soil treatment alternatives and an evaluation of the
potential for effectively removing hydrocarbons from soil at the site using
biodegradation. The Report of Waste Discharge, Pacific Renaissance Plaza, Chinatown
Redevelopment Project Area, Oakland, California (HLA, 1989a), discusses the design of
the soil treatment system and presents the results of the biodegradation treatability study
and the proposed operations and monitoring plan for the system. Site background,
environmental setting, and previous investigations are also described in the report.
Characterization of the extent of soil contamination at the PRP site was updated
in the Report of System Monitoring: March 1989, Soil Treatment System, Pacific
Renaissance Plaza, Oakland, California (HLA, 1989b), using results of analyses of soil
samples collected during treatment system well installation activities. System operation
and monitoring from March through October are described in HLA, 1989b through i.
The objective of the system and a description of the process are presented in HLA,

1989,
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2.0 TREATMENT SYSTEM OPERATIONS - NOVEMBER 1989

System operational activities and adjustments made in November are summarized

below;

o Pumps in Extraction Wells EW-1, EW-2, EW-3, EW-7, EW-8, EW-9,
EW-18, and EW-21 were reconditioned; the pumps were removed from
the wells and run in a chlorine/soap bath. Flowmeters and water-level
probes for each of these wells were also cieaned. The probes and
flowmeter at EW-18 were replaced.

o The concentration of nutrients added in the injection water was
maintained at 60 parts per million (ppm).

o The sand filter at the influent of the carbon treatment system was
backwashed twice daily. The sand was changed on November 25. The
bag filters were changed approximately every two days.

o Infiltration Basin BA-10 was filled with water on November 5.

© Injection Wells IW-12, IW-13, and IW-14 began operation November
29,

D10667-H " Bof13
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3.0 TREATMENT SYSTEM MONITORING - NOVEMBER 1989
3.1 w_Rate, Water-Level Water Chemistry Monitorin

Flow rates, water levels, and water chemistry were monitored using procedures
described in HLA, 1989e. Water samples were collected from selected extraction wells,
injection wells, and monitoring wells and anatyzed for inorganic and organic constituents
and microbjal populations. For each well, Table 1 presents the sampling frequency,
analytical parameters, and EPA test methods used (for organic constituents). The
sampling schedule may be modified in subsequent months in response to the operation

and performance of the system.

3.2 Numerical Modeling of Ground-Water Flow

The numerical model of ground-water flow at the site, developed during the

design phase of the project, is described in the Report of Waste Discharge (HLA, 1 9894).
The model is based on the U.S. Geological Survey ground-water flow computer code
MODFLOW (McDonald and Harbaugh, 1984). Individual injection well, inf iltration
basin, and extraction well flow rates from November | to December 4 were averaged for
use as model input (Tables 2 and 3) for simulating ground-water elevations at the site

for November (Plate 2).

4 0of 18

D10667-H




Harding Lawson Associates

4.0 RESULTS
4.1 Hydraulic Analysis - November 1 to December 4, 1989

Flow rates for wells and infiltration basins installed by HLA were calculated

based on readings from the flowmeters or the wellheads. Average injection and
extraction rates for November are presented in Tables 2 and 3. From November 1 to
December 4, the total flow rate for all injection wells was about 17.8 gallons per minute
(gpm). The flow rate for injection wells located south of 10th Street, Wells IW-1
through IW-9 and IW-12 through IW-14, was about 16.3 gpm. The average flow rate
into Basins BA-1 through BA-7 was about 4.1 gpm from November 1 to December 4;
the average flow rate into Basins BA-8 and BA-9 was about 0.7 gpm and into

Basin BA-10 about 0.8 gpm (Table 2). Al the influent to these covered basins is
assumed to infittrate. Total flow into all injection wells and infiltration basins,
calculated as a monthly average, was about 23.4 gpm.

During this monitoring period, the total flow rate for all extraction wells was
24.3 gpm. The flow rate for Wells EW-1 through EW-20 was about 23.3 gpm, and for
Wells EW-2] and EW-22 was about 1.0 gpm (Table 3). The average extraction rates
exceeded the average injection/infiltration rates in November by about 0.9 gpm.

A summary of treatment system injection/infiltration and extraction rates
(including EBMUD dewatering wells) from system startup is presented in Table 4. This
summary indicates that total extraction rates have exceeded total injection/infiltration
rates in all months except March, September and October. Months in which there are
imbalances are associated with periods of increasing ground-water levels, when injection
water was going to ground-water storage. In March, startup of the system resulted in
increases in water levels as the ground-water mound in the vicinity of the injection

wells was established. In September and October, deactivation of the EBMUD
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dewatering wells resulted in increasing water levels in areas adjacent to these wells and
an imbalance between injection/infiltration and extraction flow rates.

Table 5 presents measurements of depth to water in monitoring wells and
calculated water-level elevations from January 3 to December 4, 1989. Ground-water
elevations on December 4, 1989, are shown on Plate 2 and represent conditions
approximately 275 days after system startup. Contours of ground-water elevations
simulated using the numerical model are also presented on Plate 2. In some cases,
locations of injection and extraction points used in the model differ slightly from actual
well locations because of the nature of discretization of the modeled area.

In general, the simulated water levels show good agreement with observed water-
level elevations measured at monitoring wells, The average difference between simulated
and observed water-leve! elevations is about 0.4 foot. To assess the effect of differences
between observed and simulated water levels on water-level contours, a second contour
map was prepared, using the simulated results as }a guide to produce contours that match
the observed water levels in the monitoring wells. This map is presented as Plate 3, and
indicates a larger core of depression in the vicinity of extraction wells at the western
end of the site. Contours in other portions of the modeled area are generally similar to
model results.

Water-level contours calculated using the site model can be used to assess the
hydraulic control of injected water. Plate 4 shows the approximate ground-water flow
paths in the vicinity of the PRP soil treatment system for December 4. The flow paths
indicate that although the capture zone of the well system is larger than the area
enclosed by the ring of extraction wells in the southern area of the site and extends
beyond the property boundaries of the PRP site, overall hydraulic control of

injection/infiltration water is maintained by the well system. Most injected water is
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recovered by the extraction wells without traveling off site. At the eastern and western
ends of the site, some of the injected water may travel off site as it moves toward the
extraction wells.

Plate 5 shows a cross-sectional representation of ground-water flow in the
vicinity of the BART tunnel near the western corner of the treatment system. The

potentiometric surface is shown to intersect the BART tunnel at about 10 feet above

-

mean sea level. Ground-water flows from south to north (from MW-18 toward EW-16)
with increased vertical components of flow near the BART tunnel. This flow net
analysis illustrates that the effects of tfxe BART tunnel are localized, and do not
significantly affect the use of the two-dimensional areal ground-water model to assess
ground-water levels and flow directions in a plan view.

4.2 Distribution of Inorganic Constituents and Microbial Populations in
Ground Water

Tables 6 and 7 present the inorganic che:lnical and microbiological analysis results
for the bioremediation treatment system from startup through December 4, 1989.
Nitrate concentrations in ground water at the site for the December 4 sampling round
are presented on Plate 6. The December 4 average nitrate concentration within the
treatment zone (Wells MW-9, MW-11, MW-15, MW-16, and MW-17) is
approximately 5 times higher than the average concentration outside the treatment zone
(Wells MW-7, MW-10, MW-12 and MW-18). Phosphate concentrations in ground
water at the site for the December 4, 1989, sampling round are presented on Plate 7.
The December 4 average phosphate concentration within the treatment zone is
approximately 5 times higher than the average concentration outside the treatment zone.

Plates 8 and 9 indicate that nitrate and phosphate concentrations at the western

end of the treatment system at MW-11, EW-15 and EW-16 (inside the treatment zone)
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are significantly higher than concentrations at MW-12 and MW-18 (outside the
treatment zone) from startup of the system in March through the third quarter of
operation. Plate 8 shows that nitrate concentrations are generally stable during the third
quarter of operation (September 7 to December 4), with average inside concentrations of
55 to 60 ppm and average outside concentrations from 5 to 20 ppm. Plate 9 shows that
during the third quarter average inside phosphate concentrations range from 20 to
40 ppm, while average outside concentrations range from 3 to 5 ppm.

Plate 10, showing nitrate concentrations as a function of time in the transect area
(Wells MW-15, MW-16 and MW-17), illustrates the rapid transport of nitrate through
the soil profile, with concentrations increasing from start-up through the first quarter at
similar rates for Well MW-14 (outside the treatment zone) and for transect wells (inside
the treatment zone). Concentrations during the third quarter are generally stable
(average concentrations about 60 ppm) with no apparent difference between the inside
transect wells and MW-14, Plate 11 shows that phosphate has been transported through
the soil profile more slowly than nitrate. Phosphate concentrations at MW-16 and MW-
17 (closest transect wells to the injection source) increased during the first quarter and
again early in the third quarter, whereas , concentrations at MW-15 and MW-14
(furthest from injection sources) do not start to increase until the second and third
quarters, respectively. During the third quarter, the average inside concentration was
about 35 ppm and the average outside concentration was about 10 ppm in this area. The
nitrate and phosphate concentration trends in this area indicate that nitrate is transported
more quickly through the soil profile. This is coﬁsistent with expected transport rates
based on adsorption and microbial utilization characteristics for these inorganic nutrients.

Plates 12 and 13 show the nitrate and phosphate concentrations as a function of

time for the southeastern corner of the treatment system at 9th and Webster streets.
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Nitrate concentrations are generally highest at EW-8, with concentrations increasing
from system startup through the first quarter, remaining elevated through the second
quarter, and declining in the third quarter (Plate 12). Nitrate concentrations at MW-10
(outside edge of extraction ring) are generally the lowest in the area with a pattern of
first quarter increase similar to but of lesser magnitude than EW-8. Nitrate
concentrations at EW-7 are generally between concentrations at EW-8 and MW-10.
Phosphate concentrations (Plate 13) show relationships similar to nitrate concentrations
(EW-8 - highest; MW-10 - lowest; EW-7 - intermediate). Concentrations at EW~8 begin
to increase in late April and at MW-10 in early September. This illustrates the slower
transport rate of phosphate through the soil profile as compared to nitrate.

Plate 14 shows a time concentration plot of microbial counts of hydrocarbon
utilizing bacteria for selected monitoring wells within the treatment zone (MW-11,
MW-15, MW-16, MW-17). The plot illustrates increases in populations from system
startup through the early part of the second quarter. The counts decreased slightly
during the second quarter and stabilized from the end of the second quarter through the
third quarter at around 10,000 colony-forming units per milliliter (CFU/ml). Total

microbial counts have also been stable during this period (Table 7).

4.3 istribution of roleum Hydrocarbons in Ground Wat

Results of organic analyses of ground-water samples are presented in Table 8.
Laboratory data sheets are presented in Appendix A. Petroleum hydrocarbon
concentrations as TPH (gasoline) for the December 4-6 sampling round are presented on
Plate 15.

Reported TPH values for samples from Monitoring Wells MW-14 and MW-15
for the December sampling round are similar to the November round. Reported TPH

values for the December round for remaining monitoring wells are less than values for
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November. Petroleum hydrocarbons were not detected at MW-18, located west of the
treatment area. December TPH values in ground-water samples from Extraction Wells
EW-1, EW-4, EW-6, EW-7, EW-8, EW-]2, and EW-16 decreased from the
November sampling round, while concentrations in samples from EW-15, EW-]9, and
EW-21 increased.

Plots of benzene concentrations as a function of time at selected welis are
presented in Plates 16, 17, and 18. The plots present results for three areas of the site:
the transect area (Wells MW-14, MW-15, MW-16, and MW-17), the southeastern area
(represented by Wells MW-10, EW-7, and EW-8) and the western area (represented by
Wells MW-11, MW-12, MW-18, EW-15, and EW-16). In the transect area, benzene
concentrations at MW-14 have generally been similar to or lower than concentrations at
any of the transect wells. Since deactivation of all EBMUD dewatering wells in
September, benzene concentrations at MW-14 have shown a declining trend. As noted
in previous reports, results of hydraulic analysis indicate the EBMUD dewatering
operations had induced flow to the north beyond PRP extraction wells. This
interpretation is supported by the peak petroleum hydrocarbon concentrations observed
at this location in samples collected during the July monitoring round prior to
deactivation of the EBMUD wells.

In the southeastern area of the site, benzene concentrations at Wells EW-7, EW-8§,
and MW-10 show a peak concentrations at each location in samples collected during the
October sampling round (Plate 17).

In the western area of the site, benzene concentrations at Wells MW-11, EW-15,
and EW-16 have showed an overall pattern of decline during the third quarter of
operation (Plate 18). At MW-12, benzene concentrations have been consistently two 1o

three orders of magnitude below concentrations at MW-11 (Table 8). Concentrations at
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MW-12 also declined during the quarter, from 59 ppb (maximum of two duplicate
sample results) in samples collected September 7 to 6.2 ppb in & sample collected

December 6. Benzene has never been detected in samples collected from MW-18.

D10667-H 11 of 13
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5.0 ACTIVITIES PLANNED FOR DECEMBER 1989 THROUGH FEBRUARY 1990
On the basis of observed performance, selected extraction wells will be
reconditioned to improve the extraction rate efficiency. Pumps and probes will be
cleaned using a chlorine/soap bath to remove silt and microbial mass.
Monitoring of water levels, flow rates, and inorganic and organic constituent

concentrations will continue,

Two additional monitoring wells, designated MW-19 and MW-20, were installed

%

and sampled in December. Boring logs and reports of analytical results will be presented
in the December monthly report,

An estimated five additional confirmation soil samples will be collected in late
January to assess the progress of soil treatment. Borings will be drilled and samples
collected, screened in the field for volatile organic components, and submitted to a

state-certified laboratory for TPH and BTEX analyses.
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Table 1.

Pacific Renaissance Plaza

Schedule for Sampling, Measurement, and Analysis
S0il Treatment System

Harding Lawson Associates

Sampling
Station

Flow/Water
Levels

Nitrate

Amnonia

Phasphate

Measurement/Analysis

Microbial
Enumeration

Dissolved
Iron

Dissolved
Oxygen

EPA BD1S
(TPH)

EPA 8020
EPA BO1D (BTEX)

Injection Wells
" Comosite
-1
-2
Iv-3
IwW-4
IW-5
1W-6
-7
IW-8
IW-9
¥-10
v-11

Extraction Wells

E11335-L

o o o 9 9 9 o O o 9 o9

o oo o

EIRTEM

x X2 X X
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Table 1.

Schedule for Sampling, Measurement, and Analysis (continued)

50i1 Treatment System Harding Lawson Associates
Pacific Renaissance Plaza
o Heasuremen:;;;alysis
Sampling Flow/Water -;;;;;;;;;----6;;;;;ved Dissolved [EPA 8015 EPA 8020
Station Levels NHitrate Ammonia Phosphate  Enumeration Iron Oxygen (TPH) EPA 8010 (BTEX)
Ev-6 b B B 8 - -- B M -- "
Ew-7 0 B 8 B B -- B Ll - M
£w-8 0 B B 8 B -- 8 M - M
Ew-9 0 8 B B -- - M 8 - B
Ew-10 D M N M 8 - B -- - --
Ew-11 D " M -- -- B - - -
EW-12 D M M M M - M M - M
EW-13 o -- - -- -- - M - - -
EV-14 D -- - -- - - -- - -- -
EW-15 D 8 B B B’ - B M -- |
EW-16 ] M M M -- -- - -- -- --
Ew-17 D -- -- -- -- - -- .- - --
Ew-18 D -- -- -- -- -- -- - -- -
Ew-19 ) M M M -- - M " - "
EW-20 1 - -- -- -- -- -- - - -
EW-21 b B B 8 - - B M - M
Ew-22 0 M M L -- - M M -= L]
£11335-L Page 2 of 3



Table 1.

Pacific Renaissance Plaza

Schedule for Sampling, Measurement, and Analysis (continued)
Soil Treatment System

Harding Lawson Associates

Sampling Flow/Water

Station Levels Nitrate

Ammonia

Phosphate

Measurement/Analysis

Microbial
Enumeration

Dissolved Dissolved

Iron

Oxygen

EPA 8015
{TPH)

EPA 8020
EPA 8010 (BTEX)

Monitoring Wells

Md-18

il
[
(=]
o o o © @ @ W w °o @ w o oo O O <@

fotes:

daily
weekly
biweekly
monthly

R IDES
R

no analysis or measyrement

E11335-L

=. = =] -] =

== @ w X

1
[}

r* o @ X XX EXT X © @ X

X @ o©® T X X X

sampled this round but not scheduled for regular sampling

x £ T X®* X E T X =xX X

1
1
X X ® X X X X2 X =X X

Page 3 of 3
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Table 2. Injection Well and Infiltration Basin Flow Rates - November 1989

Injection Well Flow Retes

04 -Dec-89 01-Nov-89 Elapsed Average
Totalizer Yotalizer Time Flow Rate
Meter No. Reading Reading {min) (gpm)
Iw-1 1403390 1292816 47705 2.32
-2 1314088 1204471 47705 2.30
IW-3 1113220 1012573 47705 2.1
IW-& 1290757 164095 LTT05 2.66
IW-5 411668 369764 L7705 0.88
IW-& 622190 579954 47705 0.89
IW-7 1472840 1335877 L7705 2.87
iw-8 502894 473991 47705 0.561
IN-9 836898 754607 47705 1.72
Iw-10 104054 101485 47705 0.0%
IW-11 551596 483897 47705 1.42
Iw-12 = 12365 11075 LT705 0.03
In-13 21030 3637 47705 0.3
IN-14 * 23270 179 47705 0.48
Total (1-9,12-14) 8967945 B183148 47705 16.35
Total €10,11) &55650 585582 47705 1.47
Totat (1-14) 9623595 8773730 47705 17.82

Note: Totalizer readings in gallons.

*: Flow meter fnstalled on November 29.

Infiltration Basin Flow Rates

04-Dec-89 01-Nov-89 Elepsed Average

Totalizer Totalizer Time Flow Rate
Meter No. Reading Reading (min) (gpm)
BA-1 201193 174761 L7705 0.55
BA-2 106951 B&296 47705 0.43
BA-3 157385 135521 LTTOS 0.46
BA-4 103084 87045 47705 0.34
BA-5 380204 291633 47705 1.86
BA-& *% 2009 2909 47705 0.00
BA-7 127181 105254 47705 0.46
BA-8 115453 87363 47705 0.59
BA-9 4BB56 42651 47705 0.13
BA-10 v 40380 2900 47705 0.79
Jotal (1-7) 1078887 883419 4LT705 4.10
Total (B,9) 16430% 130014 47705 0.72
Total (1-10} 12835756 10146333 47705 5.60

Note: Totalizer readings in gallons.

**: Basin flow rate is included in BA-S
*k%: Flow meter installed on November 9.




Teble 3. Extraction Well Flow Rates - Wovember 1989

01-Nov-89
Totalizer
Reading

Etapsed Aversge

Time

Flow Rate

-------------------------------------------------------------

04 -Dec-B89
Totalizer
Meter No. Reading

EW-1 357441
EwW-2 389027
Ew-3 639434
EN-4 449111
EW-5 492936
EW-6 1801856
EW-T 143905
£EW-8B 352712
EW-¢ 424397
EM-10 335001
EW-11 350179
Ew-12 294333
Ew-13 31750
EW-14 384164
EW-15 580816
EW-16 934246
Ew-17 814492
EW-18 798303
Ew-1% 631705
EW-20 318502
Ew-21 109494
EW-22 47440

Total (%-20) MToTT
Total (21-22> 156934
Total (1-22) 93346705

314T15
333653
535256
384568
448560
169047
134594
317940
353902
298490
nezn
258586
280410
9573
507813
836930
698568
211
555577
275210

86424

22528

8066034
108952
8174986

Note: Totalizer readings in pallons.
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Table 4. Suwmary of Treatment System Flow Rates

SOUTH
INJECTION/INFILTRATION
DATE W (1-9,12-14)
18¢1-9)
{gpm)
March 4-18 23.06
March 18-April & 21.97
April 4-May 2 19.70
May 2-June 5 2r.21
June 5-July 5 Nn.m
July 5-August 1 35,00 (3.27)**
August %-September 6 31.57 (6.7

September 6-Dctober 3 *** 26.20 (56.10)
October 3-November 1 **** 22.20 (5.12)
Wovember 1-December &4 **** 21 .17 (4.82)

SOUTH
EXTRATION
EW (1-20)

(gpm)

1.7

19.17

17.65

21.14

30.63

30.92

27.67

23.60

23.16

23.35

NORTH
INJECTION/INFILTRATION
M (10-11)
18¢10)
{gpm)
1.99
1.%0
0.98
1.38
2.24
2.07
1.42
1.20
2.29

2.26 (0.7

NORTH
EXTRATION
EW (21-22)

{gpm)

0.00

0.00

0.00

0.09

0.35

0.38

0.35

0.50

1.01

1.01

Harding Lawson Associates

DIFFERENCE BETWEEN INJECTION/
INJECTION AND EXTRACTION RATES

ALL
W/ EBMUD
(5 gpm)
8.3
-0.30
-1.97
-3.64
-1.99
-0.23
-0.03

2.05

0.32
-0.93

SOUTH

W/ EBMUD

(3 gpm)
8.32
-0.20
-0.95
-2.93
-1.88
0.08
0.90
1.85
-0.96
-2.18

RORTH
W/ EBMUD
(2 gpm)

-0.1

-0.1

-1.02

0.7

-0.11

-0.31

«0.93

0.2
1.28
1.25

NOTES:

*: Minus sign indicates extraction rate exceeds Injection rate; includes EBMUD extractration

until September 14 (3 gpm in south erea, 2 gpm in north area).
**: yalues in parntheses are infiltration basin flow rates,
s+ EEMD wells turned off on September 14 - Extraction rate as monthly average is 2.5 gpm.

txt%: ERMUD Extraction rate is 0.0 gpm.



Table 5. Water-Level Elevations - Jaruasry through November 1989

Harding Lawson Associates

A
H B O N Ay A G B N o B N A AT An B AR B

Page 1 of 3

Elevations are in feet above mean sea level (MSL).
Depth to water in feet measured from top of casing.

¥ell No. -2 -3 -5 m-6 -7 w-8 -9
GROUND TOP OF GROUND TOF OF GROUND TOP OF GROUND T0P OF GROUND TOP DF GROUND TOP OF GROUND TOP OF
SURFACE  CASING SURFACE CASING SURFACE CASING SURFACE  CASING SURFACE  CASING SURFACE  CASING SURFACE CASING
40.05 39.55 3902 38.35 38.45 37.B6 39.95 39.59 39.35 .10 40.63 40.47 38.65 38.50
Depth to Depth to Depth to Depth to Depth to Depth to Depth to
DATE Water Elevation Water Elevation Water Elevation Water Elevation \uater Elevation wWater Elevation WMater Elevation
03-Jan-89 33.10 6.45 32.3% 6.00 33.00 4.86 30.22 9.37 31.1% 7.95 32.78 7.69 30.58 T.92
05-Jen-89 - - 32.35 6.00 33.00 4. 86 30,22 e.37 31.15 7.95 32.78 7.69 30.58 1.92
02-Feb-89 33.05 6.50 3.0 5.3% 31.82 6.04 30.23 9.36 30.51 8.59 32.62 7.85 31.67 6.53
OB'Feb-gg 13.83 5.72 32.21 6.14 32.02 5.84 31,09 8.54 31.44 7.66 33.03 T.44 30.65 7.8%
15-Feb- - * - - - - - - - - - - - -
18-Feb-B% 30.59 8.96 29.26 9.09 31.90 5.96 30.05 9.54 30.21 8.89 31.96 8.5 .16 8.34
25-Feb-89 29.85 - 9.70 28.68 Q.67 30.32 7.54 30.57 9.02 .10 8.00 31.90 B.57 30.80 7.70
02-Mar-89 - . - - - - - - - - - 30.05 8.45
11-Mar-89 - - . - - - - - . - . 23.06 15.44
18-Mar- 89 - - 32.20 6.15 32.01 5.8% . . 31.52 7.58 - . 22.45 16.05
25-Mar-89 - - 27.76 10.59 27.53 10.33 - - 30.08 2.02 - . 22.62 15.88
30-Mar-89 - - - - - - - - - - . . 23.00 15.50
04-Apr-89 28.52 11.03 27.56 10.79 - - 28.00 11.59 29.00 10.%0 30.45 10,02 22.61 15.89
08-Apr-89 - - - . - - - - - . - . 23.12 15.38
11-Apr-89 - - . - - . - . - - - - 23.37 15.13
12-Apr-89 28.59 10,95 27.63 t0.72 . - 27.17 12.42 28.96 10.14 30.45 10.02 - -
18-Apr-B9 - - - - - . - . X - - . - -
19-Apr- B9 . - - - - - - . 28.13 10.97 - . 23.36 15.14
25-Apr-89 - - - - . - - - - - - - 22.80 15.70
02-May-89 . I 10.84 26.84 11.51 . - 27.49 12.10 28.54 10.56 29.80 10.67 22.73 15.77
09-May-89 27.99 11.56 26.58 11.77 26.11 11.75 27.34 12.25 £8.34 10.76 29.68 10.79 23.04 15.46
17-May-89 27.80 1.7 26.62 11.73 - - 7.1 12.48 2B.16 10.9% 29.27 $1.20 23,33 15.17
22-May-89 27.52 12.03 28.17 10.18 25.98 11.88 26.89 12.70 27.69 11.41 28.68 11.79 23.9% 14.56
31-May-89 27.99 11.56 26.28 12.07 - - 7.1 12.48 28.28 10.82 29.3 11.16 2617 16.33
05-Jun-89 27.60 11.95 25.83 12.52 24 .96 12.90 27.00 12.59 28.18 10.92 29.41 11.06 19.72 18.78
1%-Jun-B9 27.58 11.97 26.00 12.35 25.52 12.34 26.88 12.74 28.09 1.0 29.20 1".27 20.53 17.97
19-Jun-89 - - - - - - - . - - - - 0.3 18.19
28-Jun-29 - - 27.88 10.47 25.39 12.47 - - - - - - 21.26 17.25
05-Jul -89 27.34 12.21 25.92 12.43 25.50 12.36 26,66 12.93 27.68 11.42 28.99 11.48 21.88 16.62
2%1-Jul -89 - - 24.73 13.62 25.64 12.42 - - 27.60 11.50 - - 21.39 17.11
2B+ Jul-89 . - - - - - - - - - - - 21.356 17.14
01-Aug-89 27.22 12.33 26.67 11.68 25.36 12.50 26.81 12.98 27.44 11.66 28.79 11.68 21.80 16.90
09-Aug-89 27r.18 12.37 25.91 12.44 25.36 12.3%0 26.57 13.02 27.40 $1.70 28.74 11.73 21.66 16.84
15-Aug-89 27.24 12.3% 25.95 12.40 25.48 12.38 27.63 11.96 27.62 11.48 8.7 11.48 21.80 16.70
30-aug-89 7.2 12.34 - - 25.69 12.17 26.60 12.99 27.52 11.58 28.66 1.8 22.98 15.52
04-Sep-89 ar.22 12.33 25.93 V2,42 25.55 12.31 26.61 12.98 27.38 1n.n 28.77 11.70 21.97 16.53
28-Sep-B9 . - - - - . - - - - - - 22.37 16.13
-03-0ct -89 26.71 12.84 25.24 731N 26.75 131 26.30 13.29 27.35 1n.n 28.29 12.18 22.55 15.95
01-Nov-89 26.49 13.06 25.07 13.28 24.55 13.31 26.12 13.47 26.96 12.14 28. 14 12.33 22.33 16.17
20-Nov-89 26.28 13.27 25.M 13.44 - - 25.96 13.63 26.80 12.30 28.00 12.47 22.46 16.04
04-Dec-B9 26.18 13.37 26.76 13.59 24.04 13.82 25.88 13.M 26.87 12.23 27.91 12.56 22.22 16.28
Notes:
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January 03, 1990

Mr. David Leland
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RE: PACE Project No. 491206.501
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Dear Mr. Leland:

Enclosed is the report of laboratory analyses for samples received
December 06, 1989.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

Maockn laclocef
Stephen F. Nackord

Director, Sampling and Analytical Services
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QcCe.

boratories, nc

Harding Lawson Associates
00 Rush Landing Road
ovato, CA 94945

Attn: Mr. David Leland
RP

ate Collected:
ate Received:

iarameter
“MBRGANIC ANALYSIS

!ACE Sample Number:

URGEABLE FUELS AND AROMATICS
OTAL FUEL HYDROCARBONS, (LIGHT}:
Total Purgeable Fuels, as Gasoline
URGEABLE AROMATICS (BTXE BY EPA 8020):
!enzene

thytbenzene

iol uene
ylenes, Total

'DL Method Detection Limit
ND

REPORT OF LABORATORY ANALYSIS

January 03, 1990
PACE Project
Number: 491206501

Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralvilie, lowa

MNovato, C Iilq_inia

Leawood,

nsas

levine, California
Asheboro, North Carolina

mw-1% Mmw-i2 MW =)
800550 800560 800570
12/06/89 12/06/89 12/06/89
12/06/89 12/06/89 12/06/89
Units MDL 89490023 89490024 89490025
mg/L 0.05 ND 0.06 0.32
mg/L 0.0002 ND 0.0062 0.0006
mg/L 0.0002 ND ND 0.0059
mg/L 0.0002 00,0009 0.0012 0.0007
mg/L 0.0002 0.0013 0.0017 0.0036

Not detected at or above the MDL,

I‘

11 Digital Drive [J Novato, CA 94949 [0 Phone (415) 883-6100
an equal opportunity employsr




occ REPORT OF LABORATORY ANALYSIS
Oratores. nc
hl. David Leland January 03, 1990
Page 2 PACE Project '
: Number: 491206507
P
mw-%
CE Sample Number: 800580
te Collected: 12/06/89
Date Received: 12/06/89

Offices:
Minneapolis, Minnesola
TJampa, Florida
Coralville, lowa
Novato, Calitornia
Leawood, Karl%as
Irvine, California
Asheboro, North Carclina

mw-1d
800590
12/06/89
12/06/89
89490027

irameter Units MDL 89490026
ORGANIC ANALYSIS

RGEABLE FUELS AND AROMATICS
TAL FUEL HYDROCARBONS, (LIGHT):

Total Purgeable Fuels, as Gasoline mg/L 0.05 5.1
RGEABLE AROMATICS (BTXE BY EPA 8020}: -
nzene mg/L 0.0002 1.2

thylbenzene mg/L 0.0002 0. 21

H]uene mg/L 0.0002 0.15
Tenes, Totatl mg/L 0.0002 0.46

IL Method Detection Limit

e data contained in this report were obtained using EPA or other
proved methodologies. All analyses were performed by me or under
my direct supervision.

I
N %\
tug'las ECjoram, IEh ‘L%

ganic Chemistry Manager

11 Digital Drive [0 Novato, CA 94849 [0 Phone (415) 883-6100
an aqual opportunity employer

4.4
1.1
0.19
0.14

0.42




Ha"vg Lawaon Associates
Aot w—. -

e Hdall GleC mEORRFORY et oo s 7 i

X $10
Novato, California 04948
o vomom 4 Samplers: Ruu Ceivor Yo Audsrovi’ .. - ANALYSIS REQUESTED
Job Number: g - X2 2o o ARSI ot 1] \
- LIT LI w1k, W -
Name/Locatlon:_E£:2 12 : ‘ | iif K 1
Project Manager: g c&c 3.0 Recorder: .. — MEREEER
* {SignaturaBoquired) - 9 2 § p-d .
#CONTAINERS SAMPLE N ST v = g R 8 F U
MATRIX . T IR 2 L
& PRESERV..] . NUMBER pate . ||.. S¥ATION DESCRIPTION/ B 8| 2| E[é EE 3
w t s e ' ot i | o4l R"
4 § . “: LAB oo wotes HERREE ¢|
gwl |5|E §°"‘~ NUMBER 1l | o <l <l 5| & 3 %
28 5 BIE|= =‘?.cz"- E&Efgig\
98 !330 SiE|IT|X| Yr|Wk| Seq Yr|Mo|Dy| Time wif wi| wi wij & abj e}
34 Al 3 rf‘{‘{l*’oa shlalclelaliasT ] ot w 18 X i
23 3 | Hatdald Az lefol®izief L mw i3 X A
3 X et qalce sl =Ll g ool mw = £ A
24 1A AdAdddcl sl w2 [€liofF|a]] mw 2 A A i
22 A 2 Adul Aol Axlip el €l el |712] | Pop tw (2 jL {
LAB pertH jcoL| oA , . B
NUMBER | IN  |wTD| coDE MISCELLANEOUS CHAIN OF CUSTODY RECORD
Y Twel Sea | FEET cD .
RELINQUISHED BY: {Signature) RECEIVED 8Y: [Signature) DATE/TIME
RELINQUISHED BY: [Signature) AECEIVED 8Y: (Signeture) —‘vaE
" RE uuu@ BY: (Signaturol RECEIVED BY: (Signature) DATE/TIME
—
RELINQUISHED BY: /Signeturo) RECEIVED BY: {Signature] J)Tlll'r 1ME
DiSMHED BY: (Signature} DATE/TIME ] HFCEIVED FOR LAB BY: DATE/TIME -
‘- fs'lﬂ' M . .
METHOD OF SHIPMENT
T i I:“H,:f f“- ﬁA/é “2 ;2@—..._ J

tsboratory Copy ‘Proieci Office Copy Fisld or Office

White Yellow

Copy
Pink




1 copwy:

2 copies:

1 copw:

1 copy:

1 copy:

DISTRIBUTION
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California Regional Water Quality Control Board
San Francisco Bay Region

1111 Jackson Street, Room 6000

Oakland, California 94607

Attention: Mr. Don Dalke

City of Oakland Redevelopment Agency

One City Hall Plaza

QOakland, California 94612

Attention; Mr. Peter Chen

Alameda County Department of Environmental Health
80 Swan Way, Room 200

Qakland, California 94621

Attention: Mr. Lowell Miller
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Tamara L. Williams
Geologist - 3954
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Table 5. Vater-Level Elevations - Janvary through November 1989

Harding Lawson Associates

Page 2 of 3

Well No. m-10 Mi-11 - -2 Mu- 43 - 14 mi- 15 m-16
GROUND TOP OF GROUND TOP OF GROUND T0P OF GROUND T0P OF GROUND TOP OF GROUND TOP OF GROUND TOP OF
SURFACE CASING SURFACE  CASING SURFACE CASING SURFACE  CASING SURFACE CASING SURFACE CASING SURFACE  CASING
36.74 36.35 37.98 37.55 37.70 37.00 39.79 40,77 927 40.26 39.69 40.73 39.55 40.53
Depth to Depth to Depth to Depth to Depth to Depth to Depth to
DATE Vater Elevation Water Elevation Water Elevation Water Elevation Water Eleyation Vater Elevation Water Elevation
03-Jan-89 2T1.34 9.01 30.30 7.25 - - - - - - - . . -
05-Jan-89 27.34 2.0 30.30 7.25 - - - - - . - - . -
02-Feb-89 28.11 8.24 30.03 7.52 - - - - - - - . - -
08-Feb-89 27.65 B.70 29.52 B.03 - - - - . - . - - -
15-Feb-89 - - - - 28.89 8,1t - - . - . - - .
18- Feb-89 27.65 8.70 28.02 .53 - - - - - . - - . -
25-Feb-89 2r.12 .23 29.05 2.50 30.87 6.13 32.83 8.14 31.07 9.19 32.83 7.90 32.43 8.10
02-Mar-89 27.23 9.12 28.98 8.57 2B.46 8.5%4 32.79 7.98 32.28 7.98 312.40 8.33 32.50 8.03
11-Mar-B9 23.59 12.76 28.93 8.62 28.22 8.78 30.12 10.65 28.64 11.62 27.%0 13.63 25.64 14.89
18-Mar-89 23.17 13,18 27.79 9.76 27.85 9.15 50.29 10.48 28.20 12.06 26.62 1%.1 26.76 15.79
25-Mar-89 23.19 13.16 28.10 9.45 27.47 9.53 29.76 11.01 27.79 12.47 26.28 14.45 24.88 15.65
30-Mar -89 23.56 12.79 28.48 9.07 27.43 Q.57 30,12 10.65 27.99 12.27 26.50 14.23 25.48 15.05
04-Apr-89 23.34 13.0% 28.61 8.94 28.44 8.54 2%.60 1.7 27.84 12.42 26.84 13.89 25.93 15.00
08-Apr-89 23.50 12.85 29. 31 B.24 - . 30.49 10.28 27.81 12.45 26.81 13,92 25.74 14.79
11-Apr-89 23.64 12.71 29.45 8.10 - - 30.62 10.15 28.04 12.22 27.21 13.52 26.24 14.29
12-Apr-8% - - - - 28. 64 8.36 - . - - - - - -
18- Apr-89 - - - - - - - - - 27.08 13.65 26.02 14.51
19-Apr-89 23.61 12.94 26.77 10.78 26.98 10.02 30.19 10.58 2r.13 13.13 - - - -
25-Apr-89 23.39 12.96 29.18 B.37 2747 2.53 30,40 10.37 2r.75 12.51 27.o1 13.72 25.97 14.56
02-May- 89 23.5%4 12.81 28.44 2.11 27.36 Q.64 29.42 11.35 27.5%0 12.76 25.91 14.82 24.42 16.11
09-May-B9 23.86 12.49 27.09 10.46 26.85 10.15 29.86 10.91 27.38 12.88 26.63 146.10 25.37 15.16
17-May-89 23.63 12.72 28.88 8.67 27.63 9.37 29.10 11.67 7.73 12.53 27.25 13,48 26.23 14.30
22-May-B9 23.54 12.81 28.56 8.99 27.62 9.38 30.24 10.53 27.95 12.31 27.25 13.48 26.34 14,19
31-May-89 26.54 1.8 29.18 8.37 28.16 8.84 30.34 10.43 27.9% 12.27 27.42 13.11 26.31 16.22
05-Jun-8¢ 23.22 13.13 28.92 8.63 28.08 B.92 29.83 10.89 24,18 14.08 25.83 14.90 26.67 15.86
14- Jun-89 22.66 13.69 28.66 5.89 27.97 9.03 29.31 11.46 26.54 13.72 24.54 16,19 2L.73 15.80
19-Jun-89 22.74 13.61 28.20 9.35 2747 9.53 29.06 1.7 26.2% 14.05 2.1 16,62 22.06 18.47
28-Jun-89 22.55 13.69 28.57 8.98 27.83 ¢.A7 29.47 11.30 26.65 13.61 24.97 15.76 23.01 17.52
05-Jul-89 23.41 12.94 27.61 9.94 27.10 9.%0 29.15 11.62 26.78 13.48 25.23 15.50 23.52 17.01
21-Jul -89 23.04 13.3 27.58 9.97 27.03 .97 28.M 12.06 26.62 13.64 25.1¢ 15.54 23.42 7.1
8- Jul -89 23.03 13.32 27.48 10.07 - - 28.61 12.16 26.38 13.88 24.32 16,41 22.29 18.24
01-Aug-89 23.19 13.16 26.64 10.%1 26.35 10.65 28.74 12.03 26.43 13.83 26.78 15.95 22,9 17.59
09-Aug-89 1. 77 14.58 27.17 10,38 26.85 10.15 29.21 11.56 26.68 13.58 25.28 15,45 23.45 17.08
15-Aug- 89 22.86 1349 27.16 10.39 26.98 10.02 29.42 11.35 26.57 13.29 25.85 14.88 24.07 16.46
30-Aug-89 23.20 13.15 26.87 10.68 26.44 10.56 29.17 11.60 27.42 12.84 26.24 146.49 24.86 15.67
06-5ep-89 23.78 12.57 26,92 10.63 26.33 10.67 28.88 41.89 2. A7 13,09 26.00 1%.73 24 .45 16.08
2B-Sep-89 22.490 13,95 28.26 9.29 . - 29.83 10,94 26.75 13.51 26.28 14.45 24.93 15.60
03-0ct-89 21.60 14,75 27.30 10.25 26.85 10.15 29.53 11.24 26.85 13.4% 26.50 14.23 5.9 15.34
01-Nov-8% 22.57 13.78 28.12 9.43 27.2B 9.72 29.27 11.50 26.97 13.29 26.55 14.18 25.%9 15.14
20-Nov-89 22.30 14.05 27.43 10.12 26.73 10,27 29.18 11.59 26.68 13.58 26.45 14.28 5.3 15.22
04-Dec-89 20.89 15.46 27.59 9.96 26.82 10.18 29.16 11.61 26.20 14.06 25.92 16.81 24 .83 15.70
Notes:

Elevations are in feet above mean sea level (MSL).
Depth to water in feet measured from top of casing.
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Table 5. MWater-Level Elevations - January through November 1989

Well No. w-17 MY-18
GROUND TOP OF GROUND TOP OF
SURFACE CASING SURFACE  CASING
39.16 40.16 36.56 35.88
Depth to Depth to
DATE Water Elevation Water Elevation
03-Jan-89 - - - -
05-Jan-89 - - . -
02-Feb-89 - - - -
08- Feb-89 - - . -
15-Feb-B9 - - 26.89 8.99
18-Feb-89 - - - -
25-Feb-B9 32.02 8.14 26.%90 8.98
02-Mar-29 . - 26.66 9.22
11-Mar-89 23.45 15.71 26,28 9.60
18-Mar-89 23.35 16.81 26.18 9.70
29-Mar-89 23.35 15.81 25.70 10.18
30-Mar-89 - - . -
04 -Apr-89 2418 15,98 26.10 @.78
08-Apr-89 24.28 15.88 25.82 10.06
1-Apr-89 25,83 15.33 - -
12-Apr-89 . - 26.16 Q.72
18-Apr-89 26.84 15.52 - .
19-Apr-89 - . 25.89 .99
25-Apr-89 2457 15.59 7.9 7.97
02-May-89 22.71 17.45 25.76 10.12
09-May-89 23.89 16.27 25.38 10.50
17-Kay-89 24.85 15.31 25.59 10.29
22-May-89 25.28 14.88 25.27 10.61
31-May-89 24.91 15.25 26.04 .84
05-Jun-89 22.62 7.54 25,98 ?.90
14-Jun-89 20.44 1w.72 25.89 9.99
19-Jun-89 19.72 20.44 25.91 9.97
28- un-89 20.89 19.27 25.76 10.12
05-Jul -89 21.56 18.60 25.68 10.20
21-Jul -B9 21.52 18.64 23,58 10.30
28-Jul -89 20.25 19.91 - -
01-Aug-89 21.15 19.01 25.32 10.56
09-Aug-29 21.59 18.57 25.31 10.57
15-Aug-89 21.21 18.95 25.49 10,39
30-Aug-89 23.24 16.92 25.37 10.51
06-Sep-89 22.75 17.41 23.24 10.64
28-Sep-89 23.34 16.82 - -
03-0ct-89 23.65 16.51 25.38 10.50
01-Nav-89 23.98 16.18 25.68 10,20
20-Kov-89 23.91 16.25 25.46 10.42
04-Dec-89 21.3 16.85 25.45 10.43
Notes:

Elevations are in feet above mean sea level (MSL).
Depth to water in feet measured from top of casing.

Harding Lawson Associates
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Table 6. Results of Inorganic Chemical and Microbisl Analyses of
Ground-Water Samples from System Wells
l MICROBIAL
DISSOLVED  DISSOLVED ENUMERATION
MELL DATE NITRATE PHOSPHATE DXYGEN IRON AHMONTA T Hou
I Lob 0.5¢(ppm)  0.5(ppm) 0.1¢{ppm) 0.1¢ppm) 0.5¢ppm) HA (CFU/ml) NA (CFU/ml)
1 -
15-Mar-89 17.6 ND NT Np ND 7.8E+5 1.2E+2
29-Mar- 89 2.7 3.5 NT NT ND 1.BE+6 X.BE+2
l 04-Apr-89 13.2 3.8 NT ND ND 33645 2.2E42
11-Apr-B9 24.6 2.8 NT NT ND NT NT
18-Apt--89 30.8 1.0 4.1 KD ND 3.3E+5 7.8E+1
25-Apr-B9 33.4 3.0 4.8 NT KD &6.BE+4 2.1E+1
. 02-May-B9 37.0 5.0 4.9 NT ND &.5E+5 Q.56+
09-May-89 22.% 2.5 9.8 NT ND 5.2E+5 7.0E42
17-May-89 37.0 1.5 7.5 NT ND 2.6E+5 1.4E+2
23-May-89 15.8 5.3 1.1 NT ND NT NT
l 31-Mey-89 52.8 2.8 5.9 NT ND 7.6E+5 4. 6E+2
05-Jun-89 25.9 ND 14.5 NT KD NT NT
14-Jun- 89 17.6 2.3 12.6 NT ND NT NT
I 20-Jun-89 NT NT 19.3 NT NT NT NT
27-Jun-89 52.8 NT 16.5 NT 1) NT NT
06+ Jut -89 47.3 4.0 13.3 NT ND 93845 7.0E+3
22-Jul -89 33.0 6.7 NT NT ND NT NT
l 03-Aug-8% L6.2 7.8 NT NT RD NT NT
07-Sep-B9 63.8 14.5 17.7 NT ND NT NT
18-Sep-8% 74.8 17.0 12.2 NT ND NT NT
. 29-Sep-89 NT NT 17.3 NT NT NY NT
05-0Oct-89 59.4 21.5 4.9 NT ND NT NT
p2-Nov-89 59.4 24.0 i6.2 NT ND NT NT
04 -Dec-89 54.2 21.3 10.2 NT ND NT NT
' Eu-2
23-May-89 NT NT 15.8 NT NT NT NT
31-May-89 NT NY 12.7 NT NT NT NT
05- Jun-B9 NT NT 16.3 NT NT NT RT
' 14- Jun-89 NT L1 15.6 : NT NT NT NT
20- Jun-B9 NT NT 19.6 NT NT NT NT
27-Jun-89 NT NT 18.9 NT NT NT NT
. 06-Jul -89 NT NT 16.5 NT NT - NT NT
21-Jul -89 NT NT 16.5 NT NT NT NT
07-Sep-8% NT NT »>20.0 NT NT NT NT
18-Sep-29 NT NT »20.0 NT NT KT NT
' 29-Sep-29 NT NT »20.0 KT NT NT NT
05-0ct-89 NT NT »20.0 NT NT NT NT
04-Dec-39 NT NT 19.0 NT NT NT NT
EV-3
23-May-89 NT NT 20.9 RT NT NT NT
31-Moy-89 NT NT 15.3 NT NT NY NT
D5- Jun-89 NT NT *»20.0 NT NT NT NT
' 14-Jun-B9 NT NT »20.0 NT NT NY NT
20+ Jun-89 NT NT 19.7 NT NT NT NT
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I Harding Lawson Assoclates
Table 6. Results of Inorganic Chemical and Microbial Analyses of
l Ground-Water Samples from System Wells
MICROBIAL
DISSOLVED DISSOLVED ENUMERATION
. WELL DATE NITRATE PHOSPHATE OXYGEN IRON AMMON T A TC HCu
LOD 0.5(ppm) 0.5¢ppm)  0.1(ppmy  O.1¢ppm)  0.5({ppm) NA (CFU/mlY NA (CFU/ml}
. 27+ Jun-89 KT NT NT NT NT NT NT
06- Jul -89 NT NT 14.0 BT NT NT NT
21-Jul -8% NT NT »20.0 NT NT NT NT
07-Sep-8% NT NT »20.0 NT NT NT NT
. 18-Sep-B9 L ki NT 19.9 NT NT NT NT
29-Sep-89 NT NT 18.5 NT NT NY KT
05-0ct-89 NT NT »20.0 NT NT NT NT
. 04-Dec-89 N NT 13.5 NT NT NT NT
-4
15-Mar-89 16.7 0.6 NT ND ND 5.1E+5 9.56+1
Z29-Mar-89 25.5 2.8 NT NT ND 5.36+5 1.7TE+2
l 04 -Apr -89 3.7 4.0 NT ND NO 2.5E+5 &.8E+1
11-Apr-89 341 33 NT NT HD 4.3E+4 4,541
18-Apr-89 43.6 5.3 7.9 ND ND 4, 3Ev4 1.1E+2
25-Apr-89 49.3 5.0 4.8 NT ND @.0E+4 1.7E+2
. 02-May- 89 48.4 2.0 4.9 NT ND 2.5E+45 2.0E+3
09-May- 89 70.4 11.8 2.8* NT ND NT NT
17-May-B9 0.6 16.0 7.5 NY ND NT NT
l 23 -May-89 52.8 17.0 NT NT ND 5.8E+6 7.8E+1
X1-May-B9 47.9 17.0 18.9 NT ND RT NT
05- $un-89 49.1 16.6 »20.0 NT ND 1.3E45 4.9€+42
14-Jun-89 271 17.0 14.5 NT ND 6.1E+5 2.4E+5
l 20-Jun-89 484 17.0 i8.5 NT ND 2.3E+6 2.2E+4
27-Jun-89 NT 18.0 16.8 NT ND 8.DE+5 1.4E+4
04-Jul -89 48.4 i7.0 13.9 NT ND NT RT
22-Jul -89 45.1 20.5 NT NT ND NT NT
03-Aug-89 57.2 0.5 NT NT ND NT NT
17-Aug-B9 61.6 20.0 NT NT 0.7 NT NT
07-Sep-89 83.6 12.0 2.0 NT 1.3 NT NT
l 18-Sep-89 72.6 26.6 8.1 NT 1.2 NT NT
29-Sep-89 NT NT 8.5 NT RT NT NY
05-0ct-B9 NT NT {.8 NT NT NT NT
23-0ct-89 70.4 17.0 9.1 NT 1.2 2.9E+5 B.4E+3
l 02-Nov-B% 69.5 18.0 &.7 NT 0.9 .- --
04 -Dec-BY 78.5 20.3 0.5 NT 1.6 -- .-
EM-5
l 29-Mar-89 26.0 3.8 NT NT ND NT NT
18-Apr-89 NT NT 8.6 NT NT NT NT
25-Apr-89 NT NT 12.8 NT NT Nt NT
02-May-89 NT NT NT NT NT NT NT
' 0%-May- 89 NT NT 15.0* NT NT NT NT
17-May-89 NT NT NT NT NT NT NT
23-Moy- 89 NT T *»20.0 NT NT NT ')
31-Moy-89 NT N7 17.8 NT NT NT Nt
' 05- Jun-89 NT NT »20.0 NT NT NT NT
14 -Jun-89 NT NT »20.0 NT NT NT NT
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Table 6. Results of Inorganic Chemical and Ricrobisl Anslyses of
' Ground-Water Samples from System Wells
MICROBIAL
DISSOLVED DISSOLVED ENUMERAT ION
l WELL DATE NITRATE PHOSPHATE OXYGEN FRON AMMON A TC HCU
LoD 0.5¢pem) 0.5(ppmy}  D.V(ppm}  D.1(ppm)  O.5¢{ppm) NA (CFU/mLY WA (CFU/ml)
l 20- Jun-8% NY NY 19.9 (1) NT NY NT
27-Jun-8% NT NT 19.6 NT NY NY NT
06-Jul -89 RT NT 19.0 NT NT NT NT
18-Sep-89 HT NT 18.5 NT NT 4 wY
. 2%-Sep-89 N NT 8.5 NT NT L H NT
05-0ct-89 NY NT 16.5 NT NT NT NT
Di-Dec-89 NT Nt 19.4 NT NT NT NT
. EW-6
23-May-89 NT NT 7.6 NT NT NT NT
31-May-89 NT NT 17.5 NT NT RT NT
05-dun-8% NT NT 14,5 NT NT NT NT
' 14-Jun-8% NT NT 12.3 NT NT NT NY
20- Jun-8% NT NT 19.5 KT NT NY NT
27-Jun-89 NT NT 12.0 RT NT NT NT
06~ jul -8% NT NT 8.2 NT NT NT NT
I 18-Sep-89 NT NT 10.3 NT NT NT NT
29-Sep-89 NT NT 0.8 NT NT NT NT
05-0ct-89 NT NT 0.8 NT NT NT NT
l 02-Nov-89 3.8 1.0 2.6 NT o NT NT
20-Nov-&9 3.7 6.7 2.0 NT 0.5 NT NT
04-Dec-89 29.%9 &.4 2.1 NT 0.5 KT NT
EW-7
l 23-May-BY NY NT 1.8 NT NT NT NT
31-May-B% NT NT 11.2 NT NT NT NT
05+ Jun-89 NT NT 5.3 NT NT NT NT
14-Jun-8% NT NT 5.6 NT NT NT NT
20-Jun-89 NT NT 1.9 NT NT NT NT
27-Jun-89 NT NT 8.0 NT NT NT NT
0&-Jul -89 37.4 3.3 6.2 NT ND NT NT
. 18-Sep-89 NT NT 1.5 NT NT NT NT
29-Sep-89 NT NT 1.1 NT NT NT NT
05-Dct-B9 30.2 11.0 1.0 NT 0.6 2.2E+6 7.9E43
23-0ct-89 26.9 4.8 0.9 NT ND 3.5645 3.5E+3
. 02-Nov-89 7.6 3.5 1.5 NT . ND .- -
20-Nov-B% 29.9 1.6 2.9 Nt ND .- -
04-Dec-8% 35.5 2.4 4.5 NT ND .. --
. Ev-8
15-Mar-8% 11.4 0.5 NT ND ND NT NT
29-Mar-89 28.0 3.5 RT NT ND NT NT
04-Apr-89 33.¢ i.8 NT ND ND J.1E+S 1.4E+2
l 11-Apr-89 I7.8 2.8 NT NT ND 2.0E+4 4 . SE+1
18-Apr-89 33.4 3.8 4.0 NT WD 4. 1E+5 1.4E+2
25-Apr-89 7.5 8.0 10.9 NY ND 3.4E+4 9.5E+1
j 02-May-B9 39.6 11.0 ¢.8 NT ND 6.8BE+4 5.6E+2
l 09-May-B8% 9.6 15.5 12.1* NT ND 6.5E+5 1.8E+2
17-May-89 57.2 14.3 6.9 NT ND NY NT
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Harding Lawson Associates

Table &. Results of Inorgenic Chemical and Microbiasl Analyses of
Ground-Water Samples from System Wells

MICROBIAL
DISSOLVED  DISSOLVED ENUMERAT ION
WELL  DATE NITRATE  PHOSPHATE  OXYGEN [RON AMMON A 1c Hey
LoD 0.5(ppm> O0.5¢ppm)  0.1¢(ppm)  O.1¢ppm}  0.5(ppm} NA (CFU/ml) WA (CFU/ml)
23-May-89 47.5 3.3 14.9 NT ND NT NT
31-May-89 57.2 13.0 Nt NT ND 2.5E45 3.8642
05- Jun-89 57.2 15.8 15.9 Nt ND NT NT
14- Jun-89 39.6 5.0 16.9 KT ND NT NT
_ 20- Jun-89 NT NT >20.0 NT NT NT NT
27-Jun-B9 55.0 15,5 15.6 N 0.5 N NT
06- Jul -89 36.4 16.4 10.7 NT 0.6 2.3E+6 4. 9E+4
. 22-Jul -89 3.7 18.3 NT NT 0.8 6.4E+5 4.9E+4
03-Aug-89 46.2 25.5 NT NT 3.1 1.5647 1.2E+3
17-Aug-8% 49.5 20.0 AT NT 1.3 2.9E+6 §,4E+3
O7-Sep-89 29.7 20.0 4.3 NT 2.9 NT NT
l 18-Sep-89 39.6 21.0 1%.4 NT 2.0 NT NT
29-Sep-89 NT NT 5.2 NT NT NT NT
05-0ct-89 59.0 25.0 9.2 NT 2.0 6.3E+6 3.5E+4
23-0ct-89 6.2 22.0 10.8 NT 1.9 1.2€+6 22644
02-Hov-89 40.7 19.6 9.7 NT 1.5 -- .
20-Nov-89 39.3 8.1 7.4 NT 2.9 .- .
04-Dec-89 28.1 1.2 1.1 NT 5.6 .- .-
' EW-9
23-May-89 NT NT 1.9 T NT NT NT
31-May- 89 NT NT 17,2 NT NT NT NT
05- Jun-B9 N NT 12.7 NT NT T NT
' 14- Jun-B9 AT NT 19.1 NT NT NT NT
20- Jun-89 NT NT NT NT NT NT NT
27-Jun-89 NT NT 15.3 NT NT NT NT
l 06- Jul -89 NT NT 12.8 NT NT NT KT
18-Sep-89 T NT 16.3 NT NT NT NT
29-Sep-89 NT NT 14.0 NT NT NT NT
05-0ct-89 NT NT 13.6 NT NT NT NT
. 04-Dec-89 40.2 16.5 9.3 NT 2.6 NT NT
' EW-10
23-May- 89 NT N 10.7 NT NT NT NT
31-May-89 NT NT 1.1 NT N NT NT
l 05- Jun-89 NT NT 13.0 NT NT NT NT
14- Jun-89 NT NT 16.0 NT NT NT NT
20- Jun-89 NT NT NT NT NT NT NT
. 27- Jun-B9 NT Nt 16.4 NT NT NT NT
06- Jul -89 Nt NT 13.5 NT NT T NT
07-Sep-89 42.9 15.5 4.6 NT ND N7 NT
18-Sep-B9 48.4 NT 17.2 NT NT 2.6E47 2.2844
' 29-Sep-89 NT NT 7.2 NT NT NT NT
05-0ct-89 56.8 21.5 4.5 NT NT 3.5E+6 1.4E+4
23-0ct-89 55.0 21.6 14.9 NT ND 2.BE+6 1.8E+4
. 02-Nov-89 51.7 22.6 15.8 KT 0.6 .. -
20-Nov-89 46.8 21.3 10.5 NT 1.2 - .-
04-Dec-89 NT Nt 4.7 NT NT .. .
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Table &. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Sampies from System Wells
' MICROBIAL
DISSOLVED  DISSOLVED EMUMERAT 10K
. WELL DATE NITRATE PHOSPHATE DXYGEN IRON AMMON 1A TC HCU
L)) 0.5(ppm) 0.5(ppm) 0.1(ppm} 0.1(ppm) 0.5¢ppm) HA (CFU/mt) NA (CFU/mL)
-1
2%-May-89 KT NY 11.9 NT NT NT NT
31-Nay-B89 N1 NT 15.5 N1 uT NT NT
05-Jun-89 NT NT 16.5 NT NT NT NT
l 14 -Jun-89 NT NT 17.4 NT NT NT NT
20- Jun-8&9 NT NT 15.9 NT NT NT NT
27-dun- 89 NT NTY 12.9 NT NT NT NT
D6- Jul -89 NT NT 14.8 NT KT NT NY
. 07-Sep-89 9.9 14.3 18.1 NT ND NT NT
18-Sep-89 L1} NT 18.4 NT NT NT NT
29-Sep-8% NT NY 17.7 NT NT NT NT
l 05-0ct-89 NT NT 15.1 NT NT NT NT
23-0ct-89 57.6 17.0 16.1 NT ND NT NT
20-Nov-89 43.9 ¢0.8 18.8 NT %.2 NT NT
04-Dec-89 NT NT >20.0 NT NT NT NT
' - EW-12
15-Mar-89 13.2 1.0 NT ND ND NT NT
29-Mar-89 22.0 3.3 NT NT KD NT NT
04-Apr-8% 22.9 3.8 AT ND ND NT NY
. 11-Apr-89 20.2 2.8 NT NT ND NT 1)
18-Apr-89 28.6 1.3 5.6 NT ND NT NT
25-Apr-89 39.2 2.8 2.5 NT ND NT NT
' 02-May-B9 3.4 3.0 4.9 NT ND 1.06+6 3.5E+2
09-May-89 31.7 2.3 5.1* NT ND &.6E45 2.4E+2
17-May-B9 52.0 1.0 3.5 NT ND NT NT
23-May-89 3.3 1.2 9.1 KT KD KT NT
' 31-May-29 30.3 2.5 1.3 NT ND NT NT
05-Jun-89 26.4 ND 13.6 RT ND NT NT
14- Jun-89 45.1 ND 14.1 NT ND 5.3E+6 2.4E45
20- Jun-89 9.2 1.3 16.3 NT ND NT NT
. 27-Jun-89 11.0 2.8 NT NT ND &.BE+6 1.TE+4
0&- Jul -89 41.8 3.8 NT NT ND 6.4E+5 4. QE+4
22-Jul -89 26.8 7.0 NT NT ND NT NT
l 03-Aug-89 48.4 8.5 NT NT ND 2.3E+5 2.1E+2
17-Aug-89 59.0 10.6 NT NT ND 1.2E+5 2.4E+3
07-Sep-89 58.3 17.0 3.8 NT ND NT NT
18-Sep-89 53.¢9 15.5 19.5 NT ND 1.8E+S 7.0E+3
. 29-Sep-89 NT RT 18.7 NT NT NT NT
05-0ct-89 58.3 21.5 18.3 NT KD KT BT
04 -Dec-8% 411 20.3 »20.0 NT ND NT NT
l EW-13
23-May-8%9 NT NT 14.6 NT NT NT NT
31-May-89 NT NT i6.4 NT NT NT NT
05-Jun-89 NT NT 17.9 KT NT NT NT
' 14+ Jun-89 NT NT 14.5 NT NT NT NT
20-Jun-89 KT NT »20.0 NT NT NT RT
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fable §. Results of Inorganic Chemical and Microbial Anslyses of
' Ground-Wnter Samples from System Weils
MICROBIAL
DISSOLVED  DISSOLVED ENUMERATION
. WELL DATE NITRATE PHOSPHATE OXYGEM 1RON AMMONIA TC HCU
LoD 0.5¢ppm) 0.5{ppm) 0.1(ppm) 0.1¢ppm) 0.5Cppm) NA (CFU/ml) KA C(CFU/ml)
‘ 27+ Jun-B¢ NT NT 14.5 NT NT NY NT
06-Jul -B% NT NT »20.0 NT NT NT NT
22-Jul - 8% 40.7 11.8 NT NT KD 4, 1E+S 1.4E+4
07-5ep-89 63.8 21.5 »20.0 NT NO NT NT
18-Sep-89 NT NT 19.0 NT KT NT NT
29-Sep-89 NT NT »20.0 NT NT NT NT
05-0ct-89 NT NT »20.0 NT NT NT NT
' EW-14
18-Apr-89 NT NT NT NT NT 1.1E+7 1.4E+3
25-Apr-89 NT NT 4.9 NT NT NT NT
02-May-89 NT NT NT NT NT NT NT
' 0% -May-89 NT NTY 9.6 NT NT NT NT
17-May-89 48.4 5.0 7.0 NT ND 2.5E+5 1.1E+3
23-May-89 39.2 5.8 1%.6 NT ND 3.3E45 7.9E+2
' 31-May-89 44.0 5.8 14.1 NT D NT NT
05-Jun-8% 46.2 4.8 14.3 NT ND 3.4E+6 3.5E+4
14-Jun-B9 48.4 5.8 14.3 NT ND 1.3E+47 1.8E+5
20- Jun-89 NT NT 12.¢ NT NT ' NY NT
. 27-dun-B9 NY NT 11.¢ KT NT RT NT
06- Jul -89 63.8 8.0 14.9 NT ND 8.9E+S 3.36+4%
22-Jul-89 44.0 12.0 RT NT ND NT NT
07-Sep-29 53.9 22.0 14.8 NT 1.% NT NT
l 18-Sep-29 45.1 18.0 17.4 HT 0.6 1.4E+7 1.1E+4
29-Sep-89 NT NT 18.0 NT NT NT NT
05-0ct-89 63.8 25.0 »20.0 NT ND 1.9E+7 2.445
. EW-15
18-Apr-89 NT NT NT NT NT 1.1E+6 1.4E+2
25-Apr-59 45.8 23.0 1.1 ND NT 1.6E+5 &, TE+2
02-May-B% NT NT NT NY | 31 [ 1) NT
. 09-May-8% 58.1 26.5 »20.0* NT 1.2 i.BE+6 1.6E+4
17-May-29 45.4 22.4 8.9 NT 1.8 3.9E+5 3.5£43
23-May-8% 41.0 19.1 »20.0 NT 2.7 1.3647 1.3E+4
' 31-May-89 63.8 21.5 »20.0 NT 3.5 6.6E+6 2.4E+5
05-Jun-89 43,6 28.1 »>20.0 NT : 3.7 6. LE+G 1.6E+5
14-Jun-89 48.4 15.8 18.2 NT 2.0 Q.2E+6 2.4E+S
20- Jun-B¢ NT NT »20,0 NT NT KT NT
. 27-dun-B9 NT NT 18.5 NT NT NT NT
06- Jusl -89 2.8 5.7 19.3 NT 2.5 4. 9E+& 1.7TE+S
22-Jul -8% 30.4 33.8 NT NT 3.4 2.4E+5 2.4E+4
' 05-Aug-8% 50.6 31.8 NT NT 4.0 3.3E+5 1.8E+3
' 07-Sep-29 56.8 85.8 »20.0 NT 7.2 NT NT
18-Sep-89 64.9 35.0 »20.0 NT 5.8 2.1E+7 S.4E+L
29-Sep-89 NT NT 14.5 NT NT NT NT
. 05-0ct-89 59.4 4£5.0 »20.0 NT 5.2 3.5E+6 5.4E+4
23-0ct-8% 52.1 39.0 »20.0 NT 6.1 7.6E+6 4. 9E+4
02-Nov-89 46.9 36.3 »20.0 NT 7.7 .. .-
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Table &. Results of Inorganic Chemical and Microbial Anslyses of
l Ground-Water Samples from System Wells
MICROBIAL
DISSOLVED  DISSOLVED ENUMERATION
l WELL DATE KITRATE PHOSPHATE OXYGEN T1RON AMMONTA TC =1}
LoD 0.5(ppm} 0.5(ppm) 0.1{ppm) 0.1¢ppm) C.5(ppm) NA (CFU/ml) WNA (CFU/ml)
. 20-Nov-89 51.4 20.3 »20.0 NT 7.0 .- .
30.7 »20.0 NT 8.0 - .
EM-16
15-Mar-8% 1.8 0.5 NT ND ND NT NT
. . 29-Mar-89 18.4 1.0 NT NT ND NT NT
G4 -Apr-89 n.7 5.0 NT ND HD 5.7E+S 3.9E+2
11-Apr-89 28.6 4.8 NT NT ND 1.2E45 2.2E+2
l 18-Apr-89 3r.8 14.0 1.0 ND 1.2 3.2E+6 1.4E+3
25-Apr-89 47.% 11.0 NT NT ND 8.4E+5 7.0E+2
02-May-8% 46.2 15.0 . 9.3 NT ND 3.5E+5 1.4E+&
09-May-89 46.2 18.5 14.7* NT G.6 2.2E+5 1.38+3
' 17-May-89 36.3 13.3 3.7 NT ND 4, LE+S 2.2E+3
23 -May- 89 2%.7 11.8 10.1 NT WD B.SE+S 1.4E+3
31 -May-89 35.2 11.8 11.1 NT 0.7 5.9E+6 3.5E+3
l 05- Jun-89 31.5 12.5 12.6 NT ND 1.86+6 2.2643
14 dun-B9 29.7 13.3 11.8 NT ND 3.7E+7 2.4E45
20-Jun-B% &.8 13.5 15.8 NT ND 2.0E+7 3.56+4
27-Jun-8%9 42.9 13.3 19.7 NT ND @.5E+5 2.4E+5
' 06-Jul -8% 55.0 16.0 15.8 NT ND $.1E+6 1.1E+5
22-Jul -89 23.8 18.3 NT . NT 1.4 NT NY
03-Aug-89 42.9 20.0 NT NY 2.1 NT NT
17-Aug-B89 52.8 25.6 NT NT 2.3 8.0E+5 31843
l 07-Sep-58% 55.0 25.0 18.8 NT 1.3 NT NT
18- Sep-89 NT NT 19.8 KT NT Nt NT
29-Sep-89 NT NT 15.1 NT NT NT NT
' 05-0ct-89 55.0 25.8 14.0 NT 2.9 NT NT
02-Nov-89 28.2 20.0 13.3 NT 2.2 NT NT
Ew-17
18- Apr-89 NT NT 16.8 NT NT KT NT
. 25-Apr-8% 6.2 8.3 HT ND KD NT NT
02-May-89 NT NT NY KT T NT NT
09-May-89 &5.0 19.8 18.0% NT ND 1.2E+6 1.6E+4
17-May-89 46.2 15.8 7.8 NT ND B.5E+5 3.5E+3
l 23-Moy-89 44,0 14.2 18.0 NT (5] 6.5E45 Q.5E+2
31-May-B9 46.2 14.0 1%.6 NT ND 6.5E+5 2.8E+3
05- Jun-B% 52.8 13.2 18.2 NT ND NT NT
' 14- Jun-B9 45.1 16,2 17.0 NT ND NT NT
20-Jun-B9 NT NT 18.5 NT NT NT NT
27-Jun- 89 NT NT 16.1 NT NT NT NT
06- Jul -89 NT NT 16.4 NT NT NT NT
. 18-Sep-89 NT NT »20.0 NT NT KT L1
29-Sep-89 NT NT »20.0 NT NT NT NT
05-0ct-89 L1} NT »20.0 NT NT NT RT
' EV-18
18-Apr-89 NT NT 10.% NT NT NT NT
25-Apr-89 6.2 NT §.2 NT NT NT NT
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Table 6. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells
l MICROBIAL
DISSOLVED DISSOLVED ENUMERATION
l WELL DATE NITRATE PHOSPHATE OXYGEN IRON AMMONT A TC HCL
Lo 0.5¢ppm)  0.5%(ppm) 0. 1¢ppm} 0.1¢ppm) 0.5(ppm} NA (CFU/ml)> NA (CFU/ml}
l 02-May-89 KT NT NT NT NT NT NT
09-May- 89 NT NT 18.2% NT NT NT NT
17-May-89 18.4 NT 8.0 NT ND Ny NT
2%-May-8% 37.0 NT 17.8 NTY ND 7.0E+5 NY
' 31-May-89 46.2 NT 17.8 NT ND S5.4E+6 1.7E+3
05-Jun-89 NT NT 191 NT NT NT NT
14- Jun-89 4£2.9 NT 14.5 NT ND NT NT
20-Jun-89 NT NT »20.0 NT NT NT NT
27+Jun-89 NT NT »>20.0 NT 1) NT NT
D&- Jut -89 NT KT >20.0 NT NY NT NT
18-Sep-89 NT NT »>20.0 NT NT NT NT
' 29-Sep-B9 NT RY >20.0 NT NT NT NT
05-0ct-8% BT NT »20.0 NT NT NT NT
EW-19
15-Nar-8% RT NT NT NT NT NT NT
l 29-Mar-89 NT NT NT NT NT NT NT
04 -Apr-8% 18.5 4.0 NY ND ND NT NT
11+-Apr-89 33.4 4.0 NY NT ND NT NT
l 1B-Apr-89 4.8 7.0 9.0 NT ND NT NT
25-Apr-89 NT NT 7.2 NT NT NT RT
02-May-89 50.6 2.5 7.2 NT ND NT N7
09-May-89 NT 6.8 13.5* NT NT NT NT
l 17-May- 89 38.4 3.3 8.3 NT KD 1.1E+6 1.6E+4
23-Moy- 89 37.0 2.5 16.5 NT tH ) NT Nt
31-May-B9 NT NT »>20.0 NT N7 NT NT
05- Jun-B9 46.2 3.5 18.5 NT ND 7.9E+5 1.1E+4
' 14- Jun-B9 NT NT >20.0 NT NT N1 NT
20- Jun-89 NT NT »>20.0 NT KT NT NT
27-Jun-8% NT NT 19.5 NT NT NT NT
l 06-Jul -89 56.8 8.5 »20.0 NT ND 2.5646 1.6E%6
22-Jul -89 44.0 1.0 NT NT ND NT NT
03-Aug-89 46,9 16.0 NT NT ND NT NT
17-Aug-89 61.6 7.2 NT NT NT 2.9E+4 1.7E+43
l 07-5ep-89 é1.6 24.6 »>20.0 NT »20.0 NT NT
18-5ep-B9 NT NT »20.0 NT NT NT NT
29-Sep-89 NT NT »20.0 NT NT NT NT
05-Dct-89 70.4 27.5 »20.0 NT ] NT NT
1 23-0ct-B9 59.4 27.0 »20.0 NT ND NT NT
02-Nov-B% 57.9 32.5 >20.0 NT ND NT NT
04 -Dec-B9 S$1.4 25.3 »20.0 NT ND NT NT
l EW-20
14~ Jun-8¢ NT NT 19.1 RT RT NT NT
20-Jun-B9 NT NT 17.9 NT NT NT NT
27-Jun-89 NT NT 17.5 NT NT NT Nt
l D&-Jul -89 NT NT 16.7 NT NT NY NT
22-Jul-89 NT N1 17.1 NT NT NT ~NT
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Table 6. Results of !norganic Chemical and Microbfal Analyses of
- Ground-Woter Samples from System Wells
l MICROBIAL
DISSOLVED  DISSOLVED ENUMERAT 1ON
l WELL DATE NITRATE PHOSPHATE OXYGEN 1RON AMMONIA TC HCU
Loo 0.5(ppm)  0.5(ppmy  O.%(ppm>  O.%(ppm)  0.5(ppm) NA (CFU/ml) NA (CFU/ml)
l 07-Sep-89 w1 NT >20.0 Nt NY NT NT
1 18-Sep-8% KT NT 19.9 NT NT Nt NT
29-Sep-89 NY NY 14,0 NT NT NT RT
05-0ct-8% NT NT »20.0 NT NT NT NT
. Ew-21
23 -May-B% NT NT NT NT NT NY NT
31-May-89 17.6 5.0 NT NT ND 3.TE+4 2. 4E+L
05-Jun-89 17.6 1.3 NT NT ND @.3E+4 7.9E+3
' 14+ Jun-89 26.0 1.0 NT NT ND 5.BE+4 2.4E+4
20-Jun-89 29.0 0.8 KT NT ND 1.5E+5 7.0E+3
27+ Jun-89 27.1 0.8 NT NT ND NT NT
l 0&-Jul -89 43.6 0.5 RT RT KD NT NT
22-Jul -89 25.8 0.5 NT NT ND NT NT
03-Aug- 89 26.8 0.5 KT NT ND NT NT
17-Aug- 89 48.0 3.0 NT NT ND 2.9E+4 1.7E+3
' 07-Sep-89 23.8 7.8 9.0 NT ND NT NT
18-Sep-89 30.2 9.5 9.4 NT ND NT NT
) 29-Sep-B9 NT NT 7.9 NT RT : NT NT
05-0Dct -89 39.4 9.5 10.3 NT KD NT NT
23-Dct-89 48.0 9.1 13.8 NT ND NT NT
02-Nov-89 39.2 12.0 15.4 NT ND NT NT
20-Nov-89 40.2 10.9 12.4 NT ND NT NT
' 05-Dec-B9 29.9 8.8 12.6 NT ND NT NT
EW-22
20-Nov-B9 38.3 7.2 NT NT 2.% NT NT
. injection
Composite
' 21-Mar-89 26.0 42.0 NT NT 15.0 NT NT
18-Apr-8% 37.8 110.0 NT NT 37.4 N1 NT
24-Apr-89 24.6 45.0 NT NT 22.0 NT KT
01-May-89 23.2 40.0 NT NT 8.3 NT NT
I 09-May-89 29.9 13.5 NT NT . 1.5 NT NT
17-May-89 24.6 37.5 NT NT 6.1 NT NT
23-May-89 3.7 42,5 KT NY 9.1 NT KT
31-May-89 45.1 50.0 NT NT 14.5 NT NT
. 0&-Jun-89 35.% 0.0 NT ' NT 10.2 NT NT
20- Jun-89 5.9 35.0 NT NT a.8 NT NT
27+ Jun-89 26.4 29.0 NT NT 2.8 NY KT
' 06-Jul -89 34.8 42.5 NT NT 9.4 NY NT
22-Jul -89 23.8 42.5 NT NT 10.2 NY NT
03-Aug-89 23.8 38.5 NT NT 10,2 NT NT
17- hug-89 17.6 80.0 NT NT 16.0 NT N
l 07-Sep-89 5.0 50.0 NT NT 10.9 NT NT
18-Sep-89 55.0 5B8.0 NT NT 17.4 NT NT
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Tabie 6. Results of Inorganic Chemical and Microbisl Analyses of
Ground-Water Samples from System Wells

MICROBIAL
DISSOLVED  DISSOLVED ENUMERAT 10N
WELL  DATE NITRATE  PHOSPHATE  OXYGEN TRON AMMORTA 1©t HCU
Loo 0.5¢(ppm) O0.5¢ppm}  O0.1(ppm}  O.1(ppm>  0.5(ppm) MA (CFU/mL) NA (CFU/ml)
05-0ct-BY 48.4 35,0 NT N7 5.4 NT NT
23-0ct-89 33.4 40.5 NT T 6.2 N7 NT
02-Nov-8% 18.7 39.0 N1 NT 7.3 NT )
20-Hov-89 33.7 40,0 NT NT 9.6 NT NT
04-Dec-89 271 36.0 NT NT 8.7 NT NT
Extraction
Composite
21-Mar-89 NT NT _NT NT N7 NT NT
18- Apr-89 NT NT NT N1 NT NT NT
24-Apr-89 55 6.8 N1 NT ND NT NT
01-May-89 NT NT N1 T NT NT NT
09-May-89 44.0 5.6 NT NT ND NT NT
17-May-89 44.0 13.0 NT NT 0.5 NT X7
23-Moy- 89 45.4 15.5 NT NT KD NT NT
31-May-B9 48.4 1.0 NT NT HD NT NT
06- Jun-B89 38.5 12.0 NT NT ND NT NT
20- Jun-89 27.1 14.0 NT NT D NT NT
27-Jun-89 50.56 13.6 NT N7 ND NT NT
06-Jul -89 66.0 16.6 NT ) 0.5 NT NT
27-Jul-89 37.4 18.0 NT NT c.8 NT NT
03-Aug-89 48.4 2t.4 N1 NT 1.4 NT NT
17-Aug-89 39.6 KT NT NT 1.7 NT NT
07-$ep-89 NT NT NT NT NT NT NT
18-Sep-B9 59.4 28.0 Nt NT 1.9 NT NT
05-Dct-B9 6%.6 27.5 NT KT 4.0 NT NT
23-0ct-85 57.2 26.0 NT NT 2.9 NT NT
02-Nov-8% NT NT NT NT NT NT NT
20-Mov-8% 46.8 21.9 NT NT 2.2 N1 NT
04-Dec-89 46,8 22.4 N1 NT 2.9 NT NT
NOTES:

HCU: #Hydrocarbon Utilizers
7C: Total Count
Lop: Limit of Detection.
MA: Limit of Detection not applicable.
§D: Not detected at or ebove LOD,
HT: Not tested.
*: pissolved oxygen samples collected on 5/12/89.
++: Results not evailable.
Inorganic constituents are reported in parts per mililion (ppm),
Microbial counts sre reported in colony-forming units per milliliter of water (CFU/ml).
Analysis performed by HLA Leboratory.
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Table 7. Results of Inorganic Chemical and Microbisl Anelyses of
Ground-Water Monitoring Well Samples
l RICROBIAL
DISSOLVED DISSOLVED ENUMERATION
WELL DATE HITRATE PHOSPHATE OXYGEN IRON (Fe) AMMON 1A Tc HCU
l Lop 0.5(ppm) 0.5Cppm) 0.5(mg/L) 0.1(ppm} 0.5(ppm) WA (CFU/ml) MA (CFU/ml)
1 .
03-Aug-89 5.3 ND NT NT ND NT NT
M5
' 04+ Jun-89 10.% 2.5 1.7 NT ND NT NT
& 06- Jul -89 NT 2.5 1.7 NT ND NT NT
-7
' 06- dun-89 ND 4.8 1.8 NT ND NT Nt
06- Jul -89 ND KD 1.8 NT ND KT NT
22-Jul-B9 ND 0.5 NT NT ND NT NT
03-Aug-89 ] 3.3 NT NT KD NT NY
' 07-Sep-89 ND e.0 NT NT ND NY NT
' 05-0ct-89 KD 8.0 N1 NT ND NT NT
02-Nov-89 RD ND 5.3 NT ND NT NT
06-Dec-B9 ND 5.3 22.3 NT ND NT NT
l Mu-8
06- Jun-89 NT NT 4.2 NT NT NT NT
06-Jul -89 NT NT 4.2 NT NT NT NT
. 02-Hov-89 NT NT 6.5 NT NT NT NT
-9
03-Mar-89 37.0/32.0 1.% 1.0%* ND ND 5_3E+5 9.5E+2
15-Mar-89 &.0 6.0 NT ND WD S5.9E+6 1.8E+2
' 29-Mar-89 37.0 32.0 NT NT ND 1.BE+b6 2.1E+2
04 -Apr- 8% 41.8 36.0 NT MD HO 3.6E+5 1.1E+2
11-Apr-89 42.1 0.0 NT NT ND 3.6E+S 1.4E+2
18-Apr-89 56.3 60.0 8.4 KD b.9 1.2E+6 2.2F+2
' 25-Apr-89 88.0 50.0 »>20.0 NT 2.9 9.9E+5 3.5E+3
02-May-89 74.8 &2.5 18.2 NT 4.8 3.5E+6 S5.4E+3
09-May-E9 44,0 375 6.6 NT 6.2 NT NT
l 17-May-B9 41.0 21.3 8.5 NT 5.6 NT NT
: 23-May-B9 54.1 20.0 NT NT 3.¢ NT NT
31-Moy-89 NT NT NT NT NT N1 NT
: 06~ Jun-8% 46.2 3.0 NT NTY 10.8 NT NT
l 14+ Jun-89 63.8 14.0 13.9 NY 33 NT NT
06- Jul -B% 56.8 30.0 NT NT NT NT NT
22- Jul -89 37.4 9.0 NT NT 4.4 NT NT
' 03-Aug-8% 38.5 25.0 NT NT 5.5 NT NY
17-Aug-B9 Té .4 20.0 NT NT 3.9 NT NY
) 07-5ep-89 83.6 39.0 15.5 NT 6.6 NT NT
05-0ct-89 105.6 41.3 13.5 NT 5.6 NT )
. 02-Nov-B% 78.3 18.6 18.9 NT 2.3 NT NT
05-Dec-89 91.6 20.3 11.0 NT 2.0 NT NT
w-10
03-Mar-89 8.4/5.5* 1.0 4. 0%~ ND WD 2.3E+5 3.56+2
. 15-Mar-89 5.5 1.2 NT ND ND NT NT
29-Mar- 89 11.4 4.5 KT NT ND NT NT
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Yabie 7. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Monitoring Well Samples
. MICROBIAL
DI1SSOLVED D1SSOLVED ENUMERAT[OM
WELL DATE NITRATE PHOSPHATE OXYGEN IRDN (Fe) AMMONTA IC HCU
I L00 0.5¢ppm)  0.5¢(ppm)  0.5(mgs)  O.1(ppm)  O.5(ppm} WA (CFU/ml) WA (CFUu/ml}
l 04 -Apr-89 15.0 1.3 NT ND ND NT NY
11-Apr-89 16.5 2.3 NT NT ND RT NY
18-Apr-89 16.0 5.3 . 5.0 ) ND NT NT
25-Apr-89 1%.1 2.0 2.2 NT ND NT NT
l 02-May-89 19.4 6.5 2.6 NT ND NY N7
. 09-May-89 17.6 1.8 3 NT ND NT NT
17-Nay-B9 211 1.% 1.9 NT ND NT NT
' 23-May-89 17.6 1.3 NT NT ND NT NT
31-May-89 NT NT NT NT NT NT NT
04&-Jun-89 17.6 2.3 2.0 NT ND NT NT
14-Jun-89 211 ND 2.1 NT NT NT NT
l 0&-Jul -89 20.9 ND NT NT NT NT NT
22-Jul -89 17.6 0.5 NT NT ND NT NT
03-Aug-89 23.8 ND NT NT ND NT NT
17-Aug-B9 16.% 1.3 Y NY ND NT NT
07-Sep-8% 18.0 1.5 6.2 NY ND NT NT
18- Sep-89 9.9 6.0 NT NT ND NT NT
05-0ct-89 21.8 11.0 6.1 NT 0.7 © AT NT
. 23-0ct-8% 235.8 3.0 6.5 NT ND 3.2E+6 7.0E+3
‘ 02-Nov-89 21.1 1.5 8.9 NT ND .- .-
20-Nov-89 7.1 0.5 5.5 NT ND .- .-
05-Dec-89 23.6 7.7 4.5 NT ND -- .-
| M- 11 :
D3-Mar-89 ND/ND* 0.8 Z2.0%* ND ND 1.1E+6 2.8E+3
15-Mar -89 ND 1.0 NT ND ND NT NY
l 29-Mar-89 31.7 4.3 NT NT ND NT NT
04-Apr-B% 37.0 5.0 NT ND ND NT NT
11-Apr-89 40.7 24.0 NT NT ND 3. BE+S 1.1E+2
18-Apr-89 56.3 26.0 5.7 ND ND 1.2E+6 1.7E+2
l 25-Apr-8% 44.0 29.7 11.8 NT ND 4.TE+S 11843
02-May-89 74.8 41.3 171 NT ND 2.4E+6 5.4E+3
07 -May- 89 57.2 29.7 12.% NT ND 1.4E+6 S.4E+3
17 -May- 89 46.2 21.5 9.9 NT ND 3.5E+4 1.6E+4
l 23-May-89 52.8 15.8 NT NT © WD 2.0E+6 33643
31-Moy-89 58.3 29.7 »20.0 NT ND 7.DE+S 2.4E+S
06- Jun-89 6.0 33.0 NT NT ND 5.0E+b 2.BE+4
' 14- Jun-89 52.8 25.7 14.9 NT 0.5 1.2E+47 2.4E45
X 20+ Jun-BY 61.6 26.8 12.8 NT 0.9 7. 148 198+
06-Jul-B% 56.8 32.8 NT NY NT B.SE+6 5.4E+S
22-Jul-B% 31,0 27.2 NT NT ¢.6 NY NT
. 03-Aug-89 S2.8 19.1 NT KT 4.3 1.9E+5 1.1E+4
' 17-Aug-89 S8.3 38.9 NT NT 5.8 1.3E+6 1.8E+4
07-Sep-89 61.6 47.2 15.3 NT 7.4 1.3E+6 4.9E+3
1E-Sep-89 54.8 40.6 NT NT 6.6 §.1E+6 9.5E+3
' 05-0ct-89 70.4 47.5 19.4 NT 7.5 2.1E+6 1. 1E+4
23-0ct-8% 50.6 41.3 1.4 NT 4.7 NT NT
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Table 7. Results of Ilnorganic Chemical snd Microbial Analyses of
Ground-Water Monitoring Well Samples
l MiCROBIAL
DISSOLVED D1SSOLVED ENUMERATION
WELL DATE NITRATE PHOSPHATE OXYGEN IRON {Fe} AMMONTA TC KCU
I LoD 0.5(ppm} 0.5(ppm) 0.5¢(ma/1) 0. 1¢{ppm} 0.5(ppm) NA (CFU/mL) WA (CFU/ml)
' 02-Nov-89 56.5 40.0 16.4 NT 6.1 - -
20-Wov-B9 52.4 28.0 16.1 NT 4.6 - --
05-Dec-89 5.2 33.6 14.0 NT 8.0 .- .-
Mi-12
B l 03-Kar-89 1M.476.2% 1.0 5.8%* ND ND 7. 1845 1.16+1
- 15-Mar-89 12.3 1.9 NT ND ND NT NT
27-Mar-89 13.6 4.B NT NT ND NT NT
04 - Apr-89 11.4 1.5 NT ND ND KT NT
! 11-Apr -89 7.5 5.0 NT NY ND NT NT
18-Apr-B9 9.2 6.8 2.1 ND ND NT NT
25-Apr-8% 1.5 1.8 1.4 NT ND RT N1
l 02-May-8% 2.3 5.0 2.3 NT ND NT NT
- 09-May-89 9.7 2.5 2.2 NT ND NT N1
17-May-8% 9.6 2.5 3.5 NT ND NT KT
25-May-8% 8.3 1.3 1.8 NT ND NT NT
l 31-May-8% 10.3 2.5 2.1 KT ND NT NT
06-Jun-89 9.2 2.8 NT NT ND NT NT
20-Jun-29 8.4 1.0 4.0 NT ND NT NT
l 06-Jul -89 4.8 ND NT NT NT NT NT
22-Jul -89 5.3 0.5 NT . NT ND NT NT
03-Aug-89 7.7 0.5 NT NT ND NT NT
17-Aug-89 2.0 1.3 NT NT D NY NT
' 07-Sep- 89 4.5 4.8 NT NT ND NT NT
18-Sep-B9 h.2 5.8 NT NT KD NT NT
05-0ct-89 3.4 5.3 NT NT ND NT NT
02-Nov-B9 7.0 2.3 4.9 NT ND NT NT
05-Dec-8% 2.6 5.3 5.5 NT ND NT NT
Hy-13
03-Mar-89 11.4/8.6% 1.0 2.,0%* 0.25 KD 4.1E+6 1.7E+2
' 15-Mar-89 9.2 1.1 NT ND ND NT NT
29-Mar-8% 8.8 6.3 NT NT ND NT NT
04-Apr-89 9.7 1.5 T ND ND NT KT
‘ 11-Apr-8% 13.2 2.8 NT NT ND NT NT
I 16-apr-89 15.0 8.5 6.0 NT ND NT NT
25-Apr-89 20.2 2.5 NT NT ND NT NT
02-May-89 7.8 2.3 &.8 NT ND N7 NT
-l 09-May-89 42.1 1.5 9.9 NT ND NT NT
| 17-May-89 37.0 1.5 10.3 NT D NT NT
23-May-89 33.4 1.3 NT NT ND NT NT
0&- Jun-89 40,5 3.0 NT NT ND NT NT
l 27-Jun-89 57.2 0.8 18.5 NT ND 5.9E+5 1.1E+3
06- Jul -89 36.5 ND NT NT NT 5.6E+5 7.8E+2
22-Jul -89 3.9 0.5 NT NT ND NT NT
03-Aug-89 56.3 3.0 NT NT ND NT NY
' 17-Aug-89 47.4 4.3 NT NT [ h] NT NT
07-Sep-89 5¢.8 10.0 NT NY ND NT NY
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Table 7. Results of Inorganic Chemical and Microbisl Analyses of
Ground-Water Monitoring Well Samples
' NICROBIAL
DISSOLVED DISSOLVED ENUMERAT JON
WELL DATE NITRATE PHOSPHATE OXYGEN IRON (Fe} AMMON] A Tc HCU
I LoD 0.5¢ppm} 0.5¢(ppm) 0.5¢(my/l) 0.1¢ppm) 0.5(ppm) NA (CFU/ml) KA (CFU/ml)
I 18-Sep-B9 NT NT NT NT NT NT NT
05-0ct-8%9 35.2 e.0 12.8 NT ND NY NT
02-Hov-B9 41,8 3.0 13.1 NT ND NT NT
05-Dec-89 3.6 6.7 12.6 NT ND NT NT
l M- 14
03-Mar-8% 37.0/22.07 0.8 3.0 ND ND 3.6E+5 2.2E+2
15-Nar-89 37.0 1.0 NT ND ND NT NT
29-Mar-B9 22.8 38 NT NT ND NT NT
04-Apr-8% 9.9 3.8 NT ND ND NT NT
11-Apr-B9 37.4 2.8 NT NT KD NT NT
18-Apr-8% 43,46 5.8 NT NT ND NT NT
l 25-Apr-B9 5.2 1.3 NT NT ND NT RT
. 02-May-8% 40.5 5.3 6.7 NT ND NT KT
09-May-8% 45.8 1.8 1".7 NT ND NT NT
17-May-89 51.0 1.5 ¢.2 NT ND Nt NT
I 23-May-8% 52.4 1.5 NT NT ND NT NT
31-May-8%9 70.4 2.5 16.2 NT ND 4,2E45 2.4E+5
06~ Jun-8% 44.7 2.0 NT NT ND KT NT
l 27-Jun-B9 48.4 0.8 12.0 NT ND 1.9E+6 2.4E+5
06- Jul -89 22.5 ND NT NT KT 2.5E+6 2.4E+5
22-Jul -8% 313.4 0.5 NT NT ND 3.8E+6 ©._5E+3
03-Aug-89 38.7 3.0 NT KT ND NT NT
I 17-Aug-8% 35.2 4.3 13.0 NT ND NT NT
07-Sep-8% 5¢.8 7.5 NT NT ND KT NT
05-0ct-89 63.8 14.8 »20.0 NT ND NT NT
02-Nov-89 T2.6 11.0 »20.0 NT KD NT NT
' 05-Dec-89 61.7 10.9 16.5 NT ND NT NT
M- 15
03-Mar-89 42.2/19.0 0.9 4, Qxn ND KD 4 .SE+5 2.BE+2
l 10-Mar-89 40.5 2.2 NTY NT NT 1.0E+6 2.8E+2
15-Mar-89 35.2 1.2 NT ND ND 6.9E+6 2.BE+2
29-Mar-8%9 20.2 4.2 NT NT ND 9.1E+5 2.1E+2
; 04-Apr-£9 24.6 5.3 NT ND ND 4, 4E+S 1.4E+2
l 11-Apr-89 23.1 4.0 NT NT HD 2.7E+6 1.76+2
' 18-Apr-B% 3.9 1.3 6.3 ND ND 3.1E+6 2.9E+1
25-Apr-89 42.2 1.8 9.6 KD ND 2.2E+5 4 . 6E+1
02-May-8% 50.6 3.5 1.4 NT ND 8.5E+5 1.2E+2
09-May-8%9 I13.0 1.8 e.6 NT ND 2.4E+6 2.4E+3
§7-May-89 48.4 2.3 121 NT ND &4 .GE+5S 2.BE+3
. 23 -May-8% 48.4 1.8 1.3 NT ND 1.0E+6 3.3e+42
I 06- jun-8%9 53.9 2.5 KT NT ND NT NT
06-Jul -89 46.9 7.5 NT NT ND 3.8E+6 J.3E+4
22-Jul -89 28.2 10.3 NT NT ND 1. 7E+6 2.2E+3
03-Aug-8% 38.5 10.8 NT NY ND NT NT
' 17-Aug-29 70.4 18.6 NT NY ND NT NT
07-Sep-8% 56.8 9.0 16.5 NT 1.& NT . NT




I Page 5 of 7
' Harding Lawson Associates
Table 7. Results of Inorganic Chemical and Microbial Amalyses of
Ground-Water Monitoring Well Semples
I MICROBIAL
D1550LVED D1SSOLVED ENUMERAT 1ON
WELL DATE NITRATE PROSPHATE OXYGEN IRON (Fe) AMMONTI A 1Cc HCU
' LoD C.5(ppm) 0.5(ppm) 0.5(mg/1) 0.1¢(ppm) 0.5¢ppm) NA (CFU/ml) NA (CFU/ml)
l 18-Sep-89 56.8 32.0 NT NT 1.6 NT aY
05-0ct-8% 70.0 29.0 >20.0 NT 1.5 NT NT
02-Nov-B9 60.7 36.0 >20.0 NT 1.9 NT NT
05-Dec-B% 54,2 30.4 1.2 NT 3.2 NT Y
I Mi-16
03-Mar-89 49.3/17.0 1.2 2.0%~ WD ND B.4E+S 1.4E+2
10-Mar-39 14.5 2.2 NT ND ND 1.4E+S 1.26+3
. 15-Mar-89 1.4 3.0 NT ND ND 6.0E+6 1.1E+3
I 29-Mar -89 33.4 7.2 NT NT ND 1.6E+6 3.56+3
04-Apr-89 3%.6 1.5 NT 0.2 NT 2.28+6 1.26+3
11+-Apr-B9 37.8 16.0 NT MY KD 6.TE+5 1.4E+3
I 18- Apr-B9 52.8 20.0 14.0 ND ND 13646 2.3842
i 25-Apr-8% 49.3 22.0 >20.0 ND ND S5.1E+5 2.2E42
02-May-89 57.2 31.3 14.6 NT ND 2.2E+6 1.7E+3
0% -May-8%9 59.4 23.6 15.3 NT ND 4.0E+6 9.5e+2
l 17-Mey-89 41.8 16.5 9.5 NT ND 6.BE+S 1.4E43
23-May-89 45,2 23.9 17.3 NT WD 1.0E+6 2.2E+43
31-May-89 61.6 15.7 16.2 NT ND &.4E+5 4. 9E+3
. 06-Jun-89 43,6 18.2 NT NT ND 4.0E+6 2.BE+4
20-Jun-8¢9 £1.4 7.6 5.3 NT ND 1.1E+7 5.4E+h
06-Jul -89 55.4 23.1 NT NT 1.5 5.7E+6 & . 9E+4
‘ 22-Jul-89 55.0 10.7 NT NT ND NT NT
I, 03-Aug-B9 45.8 10.0 NT HT 1.3 1.16+5 1.6E+3
_ 17-Aug-8% 74.8 19.0 NT NT 1.5 8.1E+5 1.4E+4
07-Sep-89 61.6 52.1 16.6 NT 3.7 8.2E+S 1.1£+4
18-Sep-89 28.2 L2.9 NT NT 5.4 1.4E+8 5.4E+4
l 05-Oct -89 66.0 £9.0 »20.0 NT 6.3 1.8E+& 7.9E+3
23-0ct-89 4B.6 36.5 »20.0 NT 4.7 NT NT
62-Nov-89 4B.L 35.0 »>20.0 NT 5.5 .- -
l 20-Nov-89 42.1 26.7 18.2 NT 4.1 . .-
_ 05-Dec-89 55.2 32.0 *>20.0 NT 5.8 -- s
MW-17
03-Mar-89 NT RT NT NT 3] NT NT
l 10-Mar-89 12.3 0.8 NT ND _ ND 1.6E+5 1.1E+3
15-Mar- 89 7.5 3.1 NT ND ND 1.1E+7 3.5E+3
29-Mar-8% 25.5% 3.8 NT NT ND 2.6E+6 1.1E+3
04-Apr-B%9 35.2 3.5 NT ND ND 33646 6.8E+42
_. 11-Apr-8% 49.4 8.0 T NT ND 1.5E+4 3.96+2
‘ 48-Apr-8% 52.8 16.0 11.8 ND ND 1.2E+6 1.4E+2
25-Apr-8% 51.0 11.6 15.5 ND ND &.0E+5 1.7E+2
l 02-May-89 52.8 17.0 13.3 KT ND 5.1E+6 3.5E+2
09-May-2% 4.9 5.0 6.6 NT ND 6.5E+6 9.5E+2
17-May-89 47T.7 17.6 B.4 NT ND 1.0E+6 5.4E+3
23-May-89 57.2 14.5 17.0 NT ND 1.1E+6 3.9E+2
' 0&-Jun-89 5.2 16.0 NT NT ND 3.0E+6 3.5E+4
14- Jun- 89 42.9 18.0 15.4 NT ND 3.0E+6 4 3E+4
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Table 7. Results of Lnerganic Chemical and Microbial Analyses of
Ground-Water Monitoring Weti Samples

I MICROBIAL
DISSOLVED DISSOLVED ENUMERATION
MELL DATE NITRATE PHROSPHATE OXYGEN IRON (Fe) AMMONIA 7Cc HCUY
l LOD 0.5(ppm) 0.5(pom) 0.5(mg/1) 0. 1(ppm) 0.5(ppm) NA (CFU/ml) NA (CFU/ml)
I 27-Jun-8% 56.8 1.0 NT NT ND 1.AE+T 9.2E+4
06-dul -8% 50.6 13.0 NT NT ND 7.2E+4 1,.1E+5
22-Jul -89 45.8 20.0 NT NT ND 7.35E+5 7.9E+4
! 03-Aug-B9? 70.4 14.0 NT NT 1.0 8.3E+4 1.36+3
Il 17-Aug-89 63.8 20.0 NT NT 1.7 2.3E+5 9.2E+3
07-Sep-89 79.2 32.0 L) NT 1.4 9.2E+6 1.3E+4
18-5ep-89 .5 24.6 NT NT 3.3 6.5E+5 1.7E+4
l 05-0ct-89 5.9 39.0 NT NT 5.8 9.3E45 2.4E+4
23-0ct-B9 52.8 38.0 *20.0 NT 4.7 7.5E+5 2.4E+3
02-Nov-89 57.2 36.0 >20.D NT 6.9 - .
20-Nov- 89 52.4 24.0 15.4 NT 4.8 .. .-
I 05-Dec-89 £5.5 25.8 19.4 NT 7.3 .- .-
M- 18
03-Mar-59 15.4/9.3* 0.5 2,54 aD ND 1.3E+6 7.9E+1
) 15-Mar-89 4.0 1.1 NT ND ND NT N¥
I 29-Mar-89 8.8 3.0 NY NT ND NT NT
04 - Apr-89 6.6 2.8 NT ND ND NT NT
. 11-Apr-89 6.6 3.8 NT NY ND NT NT
. 18-Apr-89 6.6 5.8 $.0 NT ND NT NT
] 25-Apr-8% 2.2 1.3 3.0 NT ND Nt NT
02-May-89 8.8 4.5 3.4 N1 ND NT NT
; 09-May-8% 11.6 1.8 4.1 NT ND NT NT
l.’ 17-May-89 5.8 1.8 3.3 NT NP NT NT
23-May-89 14.5 1.5 19 RY ND NT NT
31-May-89 NT NT NT NT NT NT NT
] 0&-Jun-89 171 1.3 NT NT ND NT NT
l 27-Jun-89 B.8 0.8 NT NT ND NT NT
06~ Jul -89 15.7 ND NT NT NT NT NT
22-Jul -89 17.2 0.5 NT NT ND NT NT
l 03-Aug-89 1.0 0.5 NT NT KD NT NT
i 17-Aug-B% 16.5 1.3 NT NT ND NT NT
07-Sep-8% 15.0 3.0 NT NT WD NT NT
05-0ct-89 22.0 6.0 NT NT KD NT NT
I 02-Nov-8%9 15.0 2.3 NT NT ND NT NT
06-Dec-89 $3.5 5.9 6.1 NT ND NT NT
' NOTES:
HCU: Hydrocarbon Utilizers
TC: Total Count
I LOD: Limit of Detection.
NA: Limit of Detection not mppliceble.
ND: Not detected at or above LOD.
NT: Not tested,
I ® :+ First value from HLA laboratory
Second value from Pace Laboratories, Inc.
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Table 7. Results of Inorganic Chemicat and Microbial Analyses of
Ground-Weter Monitoring Well Samples

NICROBIAL
D1SSOLVED DISSOLVED ENUMERATION
MELL DATE NITRATE PROSPHATE OXYGEN IRON (Fe} AMMON 1A TC HEU
Loo 0.5(ppm) 0.5{ppm) 0.5¢(mg/L) 0. 1(ppm) 0.5(ppm) NA (CFU/ml) NA (CFU/ml)

sersesepne e wrnn O L L L L T N e P R RN ] arvisssssssmmmmmnmnm Y L L R T

**: Results from Pace Leboretories, Inc.
-=; Results not aveilable.

Inorganic constituents reported in parts per million (ppm).

Kicrobial counts reported in colony-forming units per milliliter of water (CFU/ml).
Analyses psrformed by HLA laboratory unless otherwise indicated.
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Table B, Results of Organic Chemical Analyces of Monitoring and System Well Samples
' Purgeable Aromatics (EPA Method BO20)
Petroleun Hydrocarbons (EPA Method B015)
ETHYL XYLENES, TPH AS
l WELL DATE BENZENE TOLUENE BENZENE TOTAL GASOL INE
LoD {mg/1) 0.0005/0,0002 * 0.0005/0.0002 * 0.2570,05%
P
03-May-8¢ ND ND ND 0.02¢ ND
l 06- Jun-B% ND ND ND ND KD
Nw-7
04-Apr-8% ND 0.0007 0.0010 0.0012 ND
03-May-89 ND 0.0012 0.0018 0.0048 0.27
l 06- Jun-89 0.0Mm .00 0.0022 0.0011 0.4
07-Jul -89 0.0002 0.001 0.00034 0.0059 0.54
02-Aug-89 ND 0.00152 D.0054 0.0059 0.7
l 07-Sep-89 ND ND ND 0.00152 0.59
05-0Dct-89 ND 0.00%1 0.0006 0.0013 0.73
02-Nov-B9 0.0002 0.001 0.0055 0,0036 0.63
06-Dec-8% 0.0006 0.0007 0.005% 0.0036 c.32
i s
5 02-Mar-89 NT NT NT NT 1.2
04-Apr-89 0.1% 0.3% 0.041 0.34 1.5
01-May-89 0.43 0.50 0.033 0.64 4.5
I’ 0&- Jun-89 0.36 0. 104 0.110 0.10 1.6
06- Jul -89 0.16 C.084 0.052 1.8 5.2
02-Aug-89 0.032 0.034 0.012 1.6 4.9
I 06-Sep-89 0.007 0.022 ND 6.36 1.5
G4-0ct-89 LY 0.025 0.08 LT 0.025 1.3 41
01-Nov-B% £.0012/0,0007 0.014/0.015  ND/ND 0.6770.69 3.172.9
05-Dec-89 LT 0.0010 D.004% LT 0.0010 0.3¢9 1.9
l MW-10
02-Mar-89 NT NT NT NY 2.8
04-Apr-89 1.6 0.7% 0.13 0.68 4.2
01-May-89 1.2 0.67 0.16 0.67 3.4
0&-Jun-89 @ 0.66/0.64 0.14/0.14 0.1170.10 0.24/0.14 4.8/4.3
06-Jul -89 2.0 2.2 0.54 1.8 12
02-Aug-8% @ B.8/8.6 1.7/1.7 D.36/0.34 1.5/1.5 19720
I 04-Sep-89 & 8.1/ 5.2/6.3 0.82/0.93 5.5/6.1 35/34
. D4-0ct-89 40 v 1 94 620
01-Nov-B9 21 10 2.0 12 95
05-Dec-89 21 14 2.6 7 90
l M- 11
02-Mar-8% NT NT NT NT 15
04 -Apr-BY 2.5 1.8 0.17 2.4 10
I 19-Apr-89 3.8 2.8 ND 5.7 1%
01-May-8%9 1.3 1.7 0.069 1.7 5.2
07-Jun-89 0.082 0.097 0.045 0.167 12
. 06-Jul -89 3 2.172.3 2.5/2.8 0,14/0.16 2.6/3.0 15713
I 02-Aug- &9 7.2 7.5 0.26 7.1 k14
06-Sep-89 5.0 6.5 0.41 5.2 47
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Results of Organic Chemical Analyses of Monitoring end System uWell Samples

Purgeable Aromatics (EPA Method B020)

Petroleum Hydrocarbons (EPA Method BO15)

DATE

(mg/1)

04-0ct-89
01-Nov-8¢
05-Dec-89

15-Feb-B9
03-Mar-89
05-Apr-89
02-May-5%
07-Jun-89
06-Jul -8%
02-Aug-89
07-5ep-89
05-0ct-29
02-Nov-89
06-Dec-89

02-Mar-89
04-Apr-89
01-May-89
07~ Jun-89
06- Jul -89
02-Aug-89
07-Sep-89
04-0ct-89
01-Nov-89
06-Dec-89

02-Mar-8¢
04&-Apr-89
01-May-89
07-Jun-89
06- Jul -89
01-Aug-8%
06-Sep-B9
04-Det-89
01-Nov-89
05-Dec-8%

03-Mar-B8%
04 -Apr-89
02-May-89
07-Jun-89
05-Jul -89
03-Aug-89

]

a

BENZENE

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

TOLUENE

0.0005/0.0002 *

ND

NT
0.0014
0.026
0.034
0.029
0.023

0.051/0.05% 0.0016/0.0022
0.037/0.040 0.0032/0.0031

0.0056
0.0062

NT
€.041
0.048
0.051
0.210
0.0%8
0.039
4.0
1.7
1.2/1.1

NT
0.44
0.35

0.057/ND

3.0
0.49
1.0
0.70
0.36
0.35

ND

NT
0.0023
0.0033
0.0037
0.0025
0.002

€.0011
0.0012

NT
0.039
0.04%
0.037
0.054
0.0M
0.0020
1.6
0.08%

0.15/0.14

NT
G.063
0.011

0.0022/ND

1.7
0.084
0.0%0
0.015
0.0058
0.0065

LT

ETHYL
BENZENE

ND/KD

HD/ND
ND
ND

NT
0.0038
0.013
0.02
0.013
0.0005

WD
0.20
0.0

0.21/0.19

NT

ND

ND

D.0D005/ND

0.050

RD

ND

ND

ND
0.0010

NT
0.11
0.0B6
0.3
0.26
0.75

NYLENES, TPH AS
TOTAL GASOLINE
0.25/0.05%~
2.% 11
1.8 13
1.3 7.6
ND ND
NT ND
0.0054 ND
0.0063 0.10
0.012 0.18
0.005%9 0.12
0.005 ND
0.0049/0.0058 ND/ND
0.0084/0.0094 ND/ND
0.0019 0.071
0.0017 0.056
NT 1.4
0.28 o.M
0.13 0.34
0.082 0.98
0.109 0.76
0.031 0.27
0.0050 L
1.5 9.2
0.37 5.6
0.46/0.42 B.1/6.4
NT KD
0.27 1.4
0.0%94 0.%4
0.043/ND 1.1/0.64
3.6 14
0.84 4.5
1.4 4.9
0.7 3
0.24 1.4
0.25 1.3
NT 3.9
0.93 3.7
0.74 2.7
2.4 22
2.0 12
3.8 24
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Table 8. Results of Organic Chemical Analyses of Monitering and System Well Samples

Purgeable Aromatice (EPA Method 8020)
Petroleum Hydrocarbons (EPA Method 8015)

ETHYL XYLENES, TPH AS
WELL DATE BENZENE TYOLUENE SENZENE TOTAL GASOLTNE
LoD (mg/L) 0.0005/0.0002 * 0.0005/0.0002 * 0.25/0.05%*
0&-Sep-89 11 1.4 0.23 1.3 7.3
04-0ct-89 0.5¢9 1.1 0.076 0.59 3.7
01-Nov-89 1.6 2.3 0.23 1.7 9.7
05-Dec-89 1.7 2.6 0.22 1.3 10
M- 15
D2+Mar-89 NT NT NT NT 2.1
04-Apr-B9 2.1 2.2 0.18 1.4 6.7
02-Moy-89 0.74 0.94 0.11 0.95 2.7
07-Jun-8% 0.37 0.56 0.51 0.35 14
05-Jul -89 1.9 2.7 1.8 4.5 14
03-Aug-89 @ 1.8/1.9 2.6/2.6 0.18/0.1% 5.7/6.0 17/17
06-5ep-89 0.95 3.3 0.26 1.3 8.9
04-0ct -8% 0.72 2.1 0.16 1.3 5.4
02-Nov-8%9 0.74 2.8 0.37 2.4 1"
05-Dec-8%9 0.38 0.79 0,087 0.75 3.6
MW-17
04-Apr-B% 3.1 2.9 0.27 39 12
02-May-8% 1.2 1.0 0.1 1.4 1.9
07- lun-89 .2 1.2 ND 1.3 6.3
05-Jul-8% 3.0 3.3 2.7 1.9 18
02-Aug-8%9 4.B 9.5 0.63 14 47
03-Aug-89 5.1 6.1 0.73 12 NT
05-Sep- 89 2.8 4.5 0.32 8.4 21
04-0ct-89 0.47 0.0%2 0.018 1.0 2.8
01-Nov-89 D.19 0.011 e.1 0.18 0.93
D5-Dec-89 0.1 0.03% 0.0071 0.13 0.76
Me-18
15-Feb-B% KD ND ND ND ND
03-Mar-89 NT NT NT NT ND
05-Apr-8% ND ND ND KD ND
02-May-89 ND ND ND ND ND
D7 - Jun-8%9 ND ND ND ND RO
06-Jul -89 ND ND ND HD ND
D2-Aug-89 ND ND ND ND ND
06-Sep-89 ND ND ND ND ND
Q5-Qct-89 HD HD ND ND ND
01-Nov-B9 ND ND ND WD ND
06-Dec-8% ND 0.000%9 ND 0.0013 ND
Eu-1
04-Apr-89 1.6 1.0 0.087 1.8 5.9
01-May-89 3.2 1.2 0.15 1.4 6.3
05-Jun-89 7.7 5.0 0.2 3.5 24
05-Jul -89 &b 5.1 0.32 3.8 24
02-Aug-89 31 4,0 0.4 2.9 23
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Results of Organic Chemical Analyses of Monitering and System Well Ssmples

Purgesble Aromatics (EPA Method 8020)

Petroleum Hydrocarbons (EPA Method BO15)

BENZENE

YOLUENE

ETHYL
BENZENE

XYLENES,
TOTAL

TPH AS
GASOLINE

-----------------------------------------------------------------------------------------------

EW-4

EwW-&

EN-7

EW-B

Ew-9

Ew-10

EW-11

EW-12

D6-Sep- 89
05-0ct-89
02-Nov-5%
04-Dec-89

04-Apr-89
01-May-89
05-Jun-89
05-Jul -89
02-Aug-89
06-Sep-89
02-Nov-89
04-Dec-89

02-Nov-B9
04 -Dec-8%

05-Jul -89
05-0ct-89
02-Nov-89
04-Dec-89

01-May-89
05-Jun-8%
05-Jul -89
02-Aug-89
06-Sep-89
05-0ct-89
02-Nov-89
D4 -Dec-89

21-Nov-89
G4-Dec-B%

07-Sep-B9
05-0ct-89
02-Nov-8%

07-Sep-89

01-May-89
05-Jun-89
05-Jul -89
02+Aug-B%

« .o
= =~ W

-l
[+ BT RNV Y, B PR 8 R

A
0.62

ND
4.5

7.7

1.8
25

5.2

4.5

16
46
39
36

a.

0

20

0.49
2.0
2.9
5.6
5.5
4.6
6
51

ND
6.7

LT

LT

LT

LT

0.26
0.10
0.23
0.014

NT
0.034

ND
0.021
0.023
0.0005
0.00%
0.0M

0.67
0.50
1.8
1.9

0.02%
KD
0.22
0.33
.19
0.25
0.2%
0.037

ND
0.35

0.80
0.20
0.048

0.52

0,048
0.8
0.38
0.39

10
1
15
17

0.30
1.4
3
5.8
10
7.0
6.2
3.0

WD
5.7

9.2
7.0
3.3

5.3

0.62
1"

3.4

3.3

1"
7.3

-
~ 0
un

-

Vil O W IW oW

-

W WM

0-.
Q
W o

Té
210
170 .
130

2.3

2.3
19
37
38
A}
56

8.8

ND
27

42
19
14

25
3.6

n
25
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Table 8. Results of Organic Chemical Analyses of Monitoring and System Well Samples
l Purgeable Aromatics (EPA Method B020)
Petroleum Hydrocarbons (EPA Method BO15)
ETHYL XYLENES, TPH AS
' WELL DATE BENZENE TOLUENE BENZENE TOTAL GASOLINE
l LoD Cmg/ L) 0.0005/0.0002 « 0.0005/0.0002 * 0.25/0.05%
07-Sep-B9 2.2 1.8 0.059 2.2 9.
05-0ct-89 &4 5.5 LT 0.10 2.0 21
,l 04-Dec-B% 3.2 4.7 0.20 2.3 17
Ew-13
19-Apr-89 D.0s8 0.0084 ND 0.20 0.79
07-Sep-89 3.3 3.2 1.8 0.026 15
l EW- 14
05-Jul -89 1.8 1.7 o.o8 1.1 8.7
07-Sep-89 4.1 3.5 0.20 3.7 16
. 05-0ct-89 4.3 5.2 LT 0.10 0.74 24
EM-15
1¢-Apr-89 # 13080 61000 16000 140000 &50000
05-Jul - &9 2.0 2.8 0.26 2.9 1%
I 02-Aug-89 1.7 3.4 D.&8 2.5 15
07-Sep-B9 8.4 7.6 0.20 6.3 k14
05-Dct-89 2.6 1.7 LT 0.10 D.62 12
l 02-Nov-89 ND 0.0014 ND 0.0029 0.16
05-Dec-89 1A 4.1 0.32 3.0 19
EW-16
04-Apr-89 B 2.8/3.3 2.0/2.6 0.10/0.14 0.99/1.2 8.9/8.8
l 19-Apr-E9 0.002 0.0027 ND 0.0021 0.57
01-May-B% S.0 4.8 0.34 2.5 12
05-Jun-B%¢ 2.5 2.6 ND 1.8 9.5
05- Jul -B9 2.8 3.6 0.28 1.8 16
I 02-Aug-8% 1.1 1.2 0.84 1.2 6.6
07-Sep-89 2.6 2.7 0.2t 1.9 "
05-0ct-89 3.6 2.9 D.15 2.4 16
I 02-Nov-8% 1.8 1.7 0.82 0.33 11
EW-19
01-May-B% 1.4 1.2 0.068 0.77 3.4
05-Jun-89 0.9 0.6 ND 0.6 2.9
l 05-Jul-8% @ 2.2/1.4 0.62/0.71 0.041/0.043  0.72/0.8 4.8/5.3
02-Aug-89 1.7 1.1 0.039 0.95 7.4
07-Sep-8% 2.5 2.1 0.15% 1.5 9.1
l 05-0ct-89 5.1 3.7 0.048 3.0 13
02-Nov-89 0.35 0.29 0.028 0.31 3.2
05-Dec-89 1.2 0.84 0.092 0.92 5.3
EW-21
l 05- Jun-B89 KD ND ND 0.3 3.2
05-Jul-8¢% D.002& 0.015 c.017 0.095 1.1
02-Aug-89 0.0027 0.012 ¢.0054 0.031 0.48
07-Sep-89 0.00560 0.0095 0.0020 0.0026 0.34
l 05-0ct-89 0.000% 0.0098 0.0012 0.00%3 0.50
02-Nov- 89 0.002 0.028 0.0068 0.14 0.88
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Table B. Resuits of Organic Chemical Analyses of Monitoring snd System Well Samples

Purgeable Aromatics (EPA Method B020)
Petroleun Hydrocarbons (EPA Method 8015)

ETHYL XYLENES, TPH AS
WELL DATE BENZENE TOLUENE BENZENE TOTAL GASOL INE
LoD {mg/l) 0.0005/0.0002 * 0.0005/0.0002 * 0.2570,05%
05-Dec-89 0.0034 0.064 D.01¢ 0.14 0.97
EW-22
21-Nov-89 0.056 0.015 LY 0.005 0.12 é6.1
BLANK
05-Apr-89 0.5 ND ND ND L]
01-May-8% ND ND ND ND ND
06- Jun-8% NO ND ND ND ND
06- Jul-B9 ND ND HD KD ND
01-Aug-8% ND ND ND ND ND
02-Aug-89 ND ND ND ND ND
03-Aug-89 ND ND ND ND ND
05-Sep-89 D D D KD ND
07-Sep-89 RD ND ND ND KD
04-Dct-89 ’ ND ND ND ND ND
02-Nov-89 ND HD ND ND ND
05-Dec-89 ND ND ND ND ND
NOTES:

Lop: Limit of Detection,

KD: MNot detected at or sbove LOD.

HT: Not tested.

*: LOD Changed to 0.0002 on D1-May-8%

w&: LOD Changed to 0.03 on D1-May-89

: Two values indicate results of duplicate analyses.

LT: Less Than

#: Free product observed in well,
Organic constituents reported in milligrams per liter.
Analyses performed by PACE Laboratories, Inc.
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& MW-3
EM-13 EM-12
EW-22 o EXPLANATION .
A ———, -
T
LBa10 | ®mm-10 4 p \
o DW-1 ¢- ... Approximate Former Location
N MW-5 o of Gas Statlon
EW-21 w-11
¢P 10th Street Approximate Former Locatlon
""" of Underground Fuel Tanks
I [
( . *EB':’ Approximate Location of
4| Mw-7 Previously Installed Plezometer
I. B | _¢_MW-5 Approxdmate Location of
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. EW-4 A Extraction Well
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ﬂ“gu . ] : HLA Monitoring Well
N EW. / AEBW-T pyraction Wel
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—~— ] . A : / ™1 injection Wel
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; | |BA-1 forf Basi
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{contour interval 0.5 feet)
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0 5C 100 ‘\
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Harding Lawson Assoclates Elevations - December 4, 1989
Engineers and Geoscientists Soil Treatmert System
Pacific Renaissance Plaza 2
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Harding Lawson Assoclates
H‘ Engineers and Geoscentists

Water Levels and Simutation - December 4, 1989

Soif Treatment System
Pacific Renaissance Plaza
Qakland, California
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) ¢ @ & .10
-9 1546
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\11 9th Street \
\ \ \ . ¢
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HLA Monitoring Well
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EM-12
© Approximate Location of
EBMUD Dewatering Well
T
{ _} BA-1  Infitratios Basin

37.4 Nitrate Concentration (ppm)
[limit of detection LOD) =
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LABORATORY ANALYTICAL RESULTS FOR WATER SAMPLES




Offices:
ce REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
et ki
oratores, nc. Novato, Caiforaia

Leawood, Kansas
Irvine, California
Ashsbore, North Carolina
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December 19, 1989

Mr. David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

RE: PACE Project No. 491121,505
PRP /OAKLAND

Dear Mr. Leland:

Enclosed is the report of laboratory analyses for samples received
November 21, 1989,

If you have any questions concerning this report, please feel free
to contact us. '

Sincerely,

Stepheﬁ F. Nackord T

Director, Sampling and Analytical Services

Enclosures

; G We BN e AR am N GO A AR ST BN e a B et

11 Digital Drive 0 Novato, CA 94949 [0 Phone (415) 883-6100
an equal opportunity employsr




Offices:
c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
[ ]

gaom:?a.' Florida
. . aiville, |
oratories, nc. Novato, Caliormia
Leawood, Kansas
. Irvine, California
Harding Lawson Associates December 19, 1989 Asheboro, North Carolina
0 Rush Landing Road PACE Project '
vato, CA 94945 Number: 491121505
itn: Mr. David Leland
P/OAKLAND
/ ew-A4 cw-2-2
E Sample Number: 796010 796020
Collected: . _ 11/21/89  11/21/89
Date Received: 11/21/89 11/21/89

arameter‘ Units MDL  B947001- B8947002-
GANIC ANALYSIS

GEABLE FUELS AND AROMATICS
AL FUEL HYDROCARBONS, (LIGHT):

Total Purgeable Fuels, as Gasoline mg/L 0.05 ND 6.1
RGEABLE AROMATICS (BTXE BY EPA B020): - -
nzene mg/L 0.0002 ND 0.056
Ethylbenzene mg/L 0.0002 ND LT 0.005
Tuene mg/L 0.0002 ND 0.015
lenes, Total mg/L 0.0002 ND 0.12
!L Method Detection Limit ) -
ND Not detected at or above the MDL.
Less than.

The data contained in this report were obtained using EPA or other
proved methodologies. A1l analyses were performed by me or under
direct supervision.

lizz,,fWﬂ

Douglas E. Oram, Ph.D.
'ganic Chemistry Manager

11 Digital Drive [0 Novato, CA 94949 [1 Phone (415) 883-6100
an equal opportunity employer :




Novato, California 94948
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_____ iy 17NN VPE (;_ Sampler: ANALYSIS REQUESTED
Job Number: 2.039.02 a—u:d.
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Offices:
occ REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
® Tampa, Florida

i)bor@’rories. e e Y
Leawood, Kansas

irvine, California

2. 133 ot Asheboro, North Carolina

December 22, 1989

Mr. David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

RE: PACE Project No. 491204.504
PRP

Dear Mr. Leland:

Enclosed is the report of laboratory analyses for samples received
December 04, 1989.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

: 1.«-—71404/4/

Step en F. Nackord
Director, Sampiing and Analytical Services

i
‘-

Enclosures

11 Digital Drive O Novato, CA 94945 [J Phone (415) 863-6100
an equal opportunity employer ’




Q‘Q REPORT OF LABORATORY ANALYSIS
&
*Jboro’rones. nc
Harding Lawson Associates December 22, 1989
0 Rush Landing Road PACE Project
vato, CA 94945 Number: 491204504

l{tn:
P

Mr. Bavid Leland

Offices

Minneapolis, Minnasota
Tampa, Florida
Coralvilie, lowa

Novato, CdlifoMia
Leawood, Kansas

lrving, California
Ashaboro, North Carolina

Ew-1 cw-4

799640 799650

12/04/89 12/04/89
12/04/89 12/04/89
89490002 89490003

ew .
Componte
Ce Sample Number: 799630
te Collected: 12/04/89
Date Received: 12/04/89
hrameter Units MDL 89490001
ORGANIC ANALYSIS
%RGEABLE FUELS AND AROMATICS
TAL FUEL HYDROCARBONS, (LIGHT):

tal P
RGEAB
nzene

Ethylbe
Tuene

Xylenes

. !

urgeable Fuels, as Gasoline mg/L 0.05 4.0
LE AROMATICS (BTXE BY EPA 8020): -
mg/L 0.0002 0.9
nzene mg/L 0.0002 0.016
ma/L 0.0002 0.68
., total mg/L 0.0002 1.1

Method Detection Limit

11 Digltal Drive O Movato, CA 94949 O Phone (415) 883-6100
an equal opportunity empioyer
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0.011
0.029
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Offices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
° Eg?ngqu;
. amnvilie,
‘]bOFCﬂOI'IeS. nc. Novato, CdlifoMia
. Leawood, Kansas
lrving, California
Mr. David Leland December 22, 1989 _ Asheboro, North Carotina
'age 2 PACE Project
Number: 491204504
PRP
Ew-b ew-1 ew-9
’CE Sample Number: 799660 799670 799680
ate Collected: 12/04/89 12/04/89 12/04/89%
iEte Received: 12/04/89 12/04/89 12/04/89
rameter Units MDL  £9490004 89490005 89490006

ORGANIC ANALYSIS

IJRGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT):

tal Purgeable Fuels, as Gasoline mg/L 0.05 93 130 27

RGEABLE AROMATICS (BTXE BY EPA 8020): - - -

nzene mg/L 0.0002 20 27 4.5
thylbenzene mg/L 0.0002 1.3 1.9 0.35

Tuene mg/L 0.0002 24 36 6.7
Xylenes, Total mg/L 0.0002 13 17 5.7
MDL Method Detection Limit

#

11 Digital Drive [0 Novato, CA 94949 O Phone (415) 883-6100
an equal opporiunity ampioyer




Offices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
" gﬂﬁﬁﬁﬁ“ﬁia
bOI'CITOFIes. nc. Novato, Ca ila?l'-‘nia
Leawood, Kansas
lrvine, California
. David Leland December 22, 1989 _ Ashaboro, North Carolina
#ge 3 PACE Project
Number: 491204504
PRP
‘ ew- ¢ ew-ILT
CE Sample Number: 799690 799700
Date Collected: 12/04/89 12/04/89
te Received: 12/04/89 12/04/89
Erameter Units MDL 89490007 89490008
EGANIC ANALYSIS
RGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - -
tal Purgeable Fuels, as Gasoline mg/L 0.05 8.8 17
ERGEABLE AROMATICS (BTXE BY EPA 8020): - -
Benzene mg/L 0.0002 0.62 3.2
hylbenzene mg/L 0.0002 0,037 0.20
tuene mg/L 0.0002 0.51 4.7
iﬂenes, Total mg/L 0.0002 3.0 2.3
MDL Method Detection Limit

e data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
'y direct supervision.

rd@»ﬂw@f//z :

ouglas E. Oram, Ph.D.
Organic Chemistry Manager

1 Digitat Drive [0 Novato, CA 94949 [0 Phone (415) 863-6100
an aqual opportunity employer
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Offi :
’“(c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
o

Tampa, Florida
Coralville, lowa

bOrOTOl'IeS. nc Novato, Califocnia

Leawood, Kansas
levine, California
Asheboro, North Carolina

January 03, 1990

Mr. David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

A

RE: PACE Project No. 491205,503
PRP

Dear Mr. Leland:

Enclosed is the report of laboratory analyses for samples received
December 05, 1989,

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

Stephen F. Nackord
Director, Sampling and Analytical Services

Enclosures

11 Digital Drive 5 Novato, CA 54945 O Phone (415) 883-6100
an equal opportunity empioyer




Offices:

_ s, M
occ REPORT OF LABORATORY ANALYSIS %&%&;pﬁ:‘;wa innesota
: Coralvm%, I?:va ia
I , Lall
CDﬂ:ﬂC)FEES.rm; ﬁg?m 'Kéﬁgs

lrvine, California
Asheboro, North Carolina

Harding Lawson Assocfates January 03, 1990
00 Rush Landing Road PACE Project
ovato, CA 94945 Number: 491205503
!ttn: Mr. David Leland
RP
EwW-15 EwW-19 ewW-2|
'ACE Sample Number: 800310 800320 800330
ate Collected: 12/05/89 12/05/89 12/05/89
Date Received: 12/05/89 12/05/89 12/05/89
rameter Units MDL 89490009 894900710 89490011

ORGANIC ANALYSIS

'URGEABLE FUELS AND AROMATICS
OTAL FUEL HYDROCARBONS, (LIGHT):

otal Purgeable Fuels, as Gasoline mg/L 0.05 19 5.3 0.97
RGEABLE AROMATICS (BTXE BY EPA 8020): - - -
nzene mg/L 0.0002 3.1 1.2 0.0034
Ethylbenzene mg/L 0.0002 0,32 0.092 0.019

luene mg/L 0.0002 4.1 0.84 0.064
Xylenes, Total mg/L 0.0002 3.0 0.92 0.14
!DL Method Detection Limit

11 Digital Drive O Novato, CA 94949 O Phone (415) 883-6100
an equsal opportunity employer




Dtices:
Qce REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
L]

Tampa, Florida

Coralville, lowa

bOrOTOfies. ne. Novato, Califogpia

Leawood, Kansas
Irvine, California

Mr. David Leland January 03, 1990 Asheboro, North Carolina
ge 2 PACE Project '
E Number: 491205503
P
mw-14 Mw-9 mw-15
CE Sample Number: 800340 800350 800360
te Collected: 12/05/89 12/05/89 12/05/89
Date Received: 12/05/89 12/05/89 12/05/89
rameter Units MDL 89490012 89490013 89490014

ORGANIC ANALYSIS

- *RGEABLE FUELS AND AROMATICS
TAL FUEL HYDROCARBONS, (LIGHT): -
Etal Purgeable Fuels, as Gasoline mg/L 0.05 1.3 1.9 10

RGEABLE AROMATICS (BTXE BY EPA 8020):

nzene mg/L 0.0002 0.35 LT 0.0010 1.7
Ethylbenzene mg/L 0.0002 LT 0.001C LT 0.0010 0.22

luene mg/L 0.0002 0.0065 0.0044 2.6
Xylenes, Total mg/L 0.0002 0.25 0.39 1.3
!DL Method Detection Limit

T Less than,

-

11 Digital Drive [ Novato, CA 84949 O Phone (415) 883-6100
an equal cpportunity employer




Offices:

ncc REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
®

Tampa, Florida
Coralvilie, lowa

i]bOrOTOFIeS, nc. Novato, Califoggia

Leawooed, Kansas
lrvine, California
Asheboro, North Carolina

Mr. David Leland January 03, 1990
tge 3 PACE Project
- Number: 491205503
PRP
Mmw-{b Mw-17 Mw-Lo

lCE Sample Number: _ 800370 800380 800390
Date Collected: 12/05/8% 12/05/89 12/05/89

te Received: 12/05/89 12/05/89 12/05/89
irameter Units MDL 89490015 89490016 8949002)

ORGANIC ANALYSIS

RGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT):

tal Purgeable Fuels, as Gasoline mg/L 0,05 3.6 0.76 90

RGEABLE AROMATICS (BTXE BY EPA 8020): - - -
Benzene mg/L 0.0002 0,38 0.16 21

hylbenzene mg/L 0.0002 0,087 0.00N 2.6

luene mg/L 0.0002 0.79 0.036 14
)(iienes, Total mg/L 0.0002 0.75 0.13 17
MDL Method Detection Limit

11 Digital Drive [T Novato, CA 84349 [ Phone (415) B83-8100
an equal opportunity empioyer




Offices:
occ REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesola
' ®

Tampa, Florida

. Coralville, lowa
aliforni
‘ObOI’OTOHeS. nc. Noveto, (?'ka ognia
. frvine, California
Mr. David Leland January 03, 1990 Asheboro, North Carolina
.age 4 PACE Project '
Number: 491205503
RP
mw-iy tndluent Tuttrmedinte
IACE Sample Number: 800400 800410 800420
Mate Collected: 12/05/89 12/05/89 12/05/89
Date Received: 12/05/89 12/05/89 12/05/89
arameter Units MDL 89490022 89490017 89490018

INORGANIC ANALYSIS
!ND IVIDUAL PARAMETERS
h

lorine, Total Residual mg/L 0.05 - ND
ixygen, Dissolved mg/L 0.1 - 5.6
RGANIC ANALYSIS

ﬂRGEABLE FUELS AND AROMATICS
TAL FUEL HYDROCARBONS, (LIGHT): - -
0.05 ND

Total Purgeable Fuels, as Gasoline mg/t 0.05 7.6
URGEABLE AROMATICS (BTXE BY EPA 8020): - - -
‘enzene mg/L 0.0002 1.3 0.0037 ND
thylbenzene mg/L 0.0002 0,084 ND ND
io]uene mg/L 0.0002 1.5 0.000 0.0018
ylenes, Total mg/L 0.0002 1.3 - 0.025 ND =
ALOGENATED YOLATILE COMPOUNDS EPA 8010 SF
ichlorodifluoromethane ug/L 2.0 - ND ND
Chloromethane ug/L 2.0 - ND ND
inyl Chloride ug/L 2.0 - ND ND
‘romomethane ug/L 2.0 - ND ND
“Chloroethane ug/L 2.0 - ND ND
iricmoroﬂuoramethane (Freon 11) ug/L 2.0 - ND ND
,1-Dichloroethene ug/L 0.5 - ND ND
Methylene Chloride ug/L 0.5 - ND ND
rans-1,2-Dichloroethene ug/L 0.5 - ND ND
!,1—Dichloroethane ug/L 0.5 - ND ND
hloroform ug/L 0.5 - 3.3 3.8
‘,I,I-Trichloroethane (TCA) ug/L 0.5 - ND ND
-arbon Tetrachloride ug/L 0.5 - ND ND
1,2-Dichloroethane (EDC} ug/L 0.5 - 7.1 6.6
lrich]oroethene (TCE) ug/L 0.5 ND ND
DL Method Detectien Limit
'D Not detected at or above the MDL.

l 11 Digital Drive O Novato, CA 84948 [0 Phone (415) 883-6100
an aqual opportunity employer




Offices:

Qcc REPORT OF LABORATORY ANALYSIS Minneapotis, Minnesota
Tampa, Florida
ioboro’rones Corape lowz
' NC. Leawood, Kart®as
trvine, California )
Mr. David Leland January 03, 1990 Ashaboro, North Carolina
ge 5 PACE Project
| Number: 491205503
RP
mw -t badiucat \wievmediode
!ncs Sample Number: 800400 800410 800420
Pate Collected: 12/05/89 12/05/89 12/05/89
Date Received: 12/05/89 12/05/89 12/05/89
rameter Units MDL 89490022 89490017 89490018

ORGANIC ANALYSIS

!QLOGENATED VOLATILE COMPOUNDS EPA 8010

,2-Dichloropropane ug/L 0.5 - ND ND
omodichloromethane ug/L 0.5 - ND ND
EChloroethy]vinyT ether ug/L 0.5 - ND ND
rans-1,3-Dichloropropene ug/L 0.5 - ND ND
¢is~1,3-Dichloropropene ug/L 0.5 - ND ND
s1,2=Trichloroethane ug/L 0.5 - ND ND
Tetrachloroethene ug/L 0.5 - ND ND
ibromochloromethane ug/L 0.5 - .63 ND
’:ﬂ orobenzene ug/L 0.5 - ND ND
romoform ug/L 0.5 - ND ND
1,2,2-Tetrachloroethane ug/L 0.5 - ND ND
i3-Dichlorohenzene ug/L 0.5 - ND ND
1,4-Dichlorobenzene ug/L 0.5 - ND ND
2-Dichlorobenzene ug/L 0.5 - ND ND
romochloromethane (Surrogate Recovery) - 85% 97%
1,4-Dichlorobutane (Surrogate Recovery) - 85% 91%
.,Z-DIBROMOETHANE (EDB) EPA METHOD 504
s2~Dibromoethane ug/L 0.02 - LT 4.0
iate Extracted - 12/19/89

Method Detection Limit
Not detected at or above the MDL.
Less than.

P
'
|
r
i
'

11 Digital Drive [0 Novato, CA 94949 O Phone (415} 883-6100
an equal opportunity employer




Offices:

ncc REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
® Tampa, Florida
. Coralvilie, lowa
Novato, Calif
‘Gborofones. nc Koo Caions
7 Irvine, California _
Mr. David Leland January 03, 1990 Asheboro, North Carclina
ge 6 PACE Project
Number: 497205503
P
effluent  TripBleak !
CE Sample Number: 800430 800440
te Collected: 12/05/89  12/05/89
- Date Received: 12/05/89 12/05/89
rameter Units MDL 89490019 89490020

INORGANIC ANALYSIS

,!:DI YIDUAL PARAMETERS

lorine, Total Residual mg/L 0.05 ND
tygen, Dissolved mg/L 0.1 5.3
GANIC ANALYSIS .
RGEABLE FUELS AND AROMATICS
PP TAL FUEL HYDROCARBONS, (LIGHT): - -
Total Purgeable Fuels, as Gasoline mg/L 0.05 ND ND
RGEABLE AROMATICS (BTXE BY EPA 8020): - - |
nzene mg/L 0.0002 ND ND i
hylbenzene mg/L 0.0002 ND ND :
iﬂuene mg/L 0.0002 0,0012 ND
Wlenes, Total mg/L - 0.0002 ND ND
\LOGENATED VOLATILE COMPOUNDS EPA 8010 j
chlorodi fluoromethane ug/L 2.0 ND - :
Chloromethane ug/L 2.0 ND -
inyl Chloride ug/L 2.0 ND - :
omome thane ug/L 2.0 ND - :
loroethane ug/L 2.0 ND - f
Trichlorofluoromethane (Freon 11) ug/L 2.0 ND - '
B, 1-Dichloroethene ug/L 0.5 ND -
Methylene Chloride ug/L 0.5 0.53 -
ans-1,2-Dichloroethene ug/L 0.5 ND -
!1—Dich1oroethane ug/L 0.5 ND -
hloroform ug/L 0.5 1.6 -
1,1-Trichloroethane (TCA) ug/L 0.5 ND -
rbon Tetrachloride ug/L 0.5 ND - i
1,2-Dichloroethane (EDC) ug/L 0.5 3.0 -
ichloroethene (TCE) ug/L 0.5 ND
t
pL Method Detection Limit
Not detected at or above the MDL.

| 11 Digital Drive ] Novato, CA 84949 [ Phone (415) 883-6100
an squal opportunity emplqaar




Tampa, Florida

b Coralville, lowa
OIOTOFIeS. ) Novato, California
Leawood, Kan3as

levine, California

Offi .
%ncc REPORT OF LABORATORY ANALYSIS Minsapolis, Minnesota

. David Leland January 03, 1990 Asheboro, North Carofina
Page 7 PACE Project
Number: 491205503
P
Cilluent  Trip Bland

?CE Sample Number: 800430 800440

te Collected: 12/05/89 12/05/89

ate Received: 12/05/8% 12/05/89

rameter Units MDL 85490019 89490020

[GANIC ANALYSIS

| OGENATED VOLATILE COMPOUNDS EPA 8010

2-Dichloropropane ug/L 0.5 ND -
Bromodichloromethane ug/L 0.5 ND -
Chloroethylvinyl ether ug/L 0.5 ND -
ans-1,3-Dichloropropene ug/L 0.5 ND -
ci1s-1,3-Dichloropropene ug/L 0.5 ND -
1.1,2- ‘Trichloroethane ug/L 0.5 ND -
[trachIoroethene ug/L 0.5 ND -
pibromochloromethane ug/t 0.5 ND -
lorobenzene ug/L 0.5 ND -
omoform ug/L 0.5 ND -
1,1,2,2-Tetrachloroethane ug/L 0.5 ND -
'3-D1‘ch10r‘obenzene ug/L 0.5 ND -
4-Dichlorobenzene ug/L 0.5 ND -
‘,2-Dichlorobenzene ug/L 0.5 ND -
romochloromethane (Surrogate Recovery) 94% -
,4-Dichlorobutane (Surrogate Recovery) 98% -
. 2-DIBROMOETHANE (EDB) EPA METHOD 504
2-Dibromoethane ug/L 0.02 ND -
Date Extracted 12/19/89 -

!IDL Method Detection Limit
0 Not detected at or above the MDL.

11 Digital Drive &1 Novato, CA 54949 [i Phone (415} 883-6100
an equal opportunity employsr






