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1.0 INTRODUCTION AND BACKGROUND
1.1 Introduction

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
between December 4, 1989 and January 4, 1990. 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 center line 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, 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 Oakland Redevelopment Agency (Agency). It is submitted in accordance
with monitoring and reporting requirements set forth by the California Regional Water
Quality Control Board, San Francisco Bay Region (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 Previous Reports

Site history and characterization activities completed by HLA in 1988 are
reported in Site Characterization, Pacific Renaissance Plaza, Chinatown Redevelopment
Project Area, Oakland, California (HLA, 1988). The site characterization report aiso

presents a preliminary screening of soil treatment alternatives and an evaluation of the
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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 November are described in HLA 1989b through j.
The objective of the system and a description of the process are presented in HLA,

198%e.
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2.0 TREATMENT SYSTEM OPERATIONS
System operational activities and adjustments made in December are summarized
below:

. Pumps in Extraction Wells EW-1, EW-3, EW-9, EW-13, EW-15, and
EW-20 were reconditioned; the pumps were removed from the wells and
run in a chlorine/soap bath. Water-level probes for all of the wells were
also cleaned.

. The concentration of nutrients in the injection water was increased from
60 parts per million (ppm) to 80 ppm.

. Injection Well IW-9 was turned off on December 1 and Infiltration
Basins BA-5 and BA-6 were shut off on December 4 to maintain the
total extraction rate greater than the injection rate.

. The sand filter at the influent of the carbon treatment system was
backwashed twice daily. The sand was changed on December 1 and on
December 21. The bag filters were changed approximately every two
days. The carbon canisters were backwashed on December 12 and 14,

H11698-H Sof 13




Harding Lawson Associates

3.0 TREATMENT SYSTEM MONITORING
31 Flow Rate, Water-Lev nd Water Chemistry Monitorin

Flow rates, water levels, and water chemistry were monitored using procedures
described in HLA, 198%e. Water samples were collected from selected extraction wells,
injection wells, and monitoring wells and analyzed for inorganic and organic constituents
and microbial 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,

32 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, 1989a).
The model is based on the ground-water flow computer code MODFLOW developed by
U.S. Geological Survey (McDonald and Harbaugh, 1984). Individual injection well,
infiltration basin, and extraction well flow rates from December 4 to January 2 were
averaged for use as model input (Tables 2 and 3) for simulating ground-water elevations

at the site for January 2 (Plate 2).

33 Confirmation Borings - Soil Sampling and Analysis

Soil samples were collected and analyzed for petroleum hydrocarbons and volatile
organic constituents to assess the progress of soil treatment and to further characterize
chemicals in site soils. On December 11, 1989, four confirmation borings, designated
BC-17 through BC-20, were drilled and sampled (Plate 1). Drilling was performed by
Gregg Drilling and Testing, Inc., of Concord, California, using a CME-63 hollow-stem

auger rig. An HLA geologist supervised the drilling; performed health and safety
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monitoring; and collected samples for lithological characterization, for field screening of
volatile organic compounds (VOCs), and for chemical analyses. Soils were logged using
the Unified Classification System (USCS). Field screening for VOCs was performed
using a portable Century flame ionization organic vapor analyzer (OVA).

Soil samples were collected at 1.5-foot intervals from approximately 22 feet
below ground surface (bgs) to the total depth of the borings (28 feet bgs) using a
1.5-foot long modified California split-barrel sampler lined with three 6-inch long
2.5-inch diameter stainless steel tubes. This sampling scheme provided a 6-foot long
continuously sampled interval through the target zone of suspected scil contamination.
The bottom tube of each sample drive was sealed on both ends with aluminum foil,
plastic end caps, and electrician’s tape, labeled, and placed in an ice chest for cool
storage, Soil in the second tube was screened in the field for VOCs using an OVA and
checked for the presence of hydrocarbon odors and evidence of staining. The remaining
tube of soil was used for lithological logging.

Drilling and soil sampling equipment was decontaminated prior to and after use
according to standard HLA protocol. HLA employees performing field work were
safety trained and used Level D protective equipment. Soil cuttings were stockpiled on
site.

Soil samples were submitted to P;ce Laboratories, Inc., of Novato, California
under chain of custody for chemical analysis. Two samples from each boring (one
discrete sample and one composite from four sample depths) were analyzed for total
petroleum hydrocarbons (TPH) calibrated as gasoline and for benzene, toluene,
ethylbenzene, and xylenes (BTEX) using EPA Test Methods 8015 (modified) and 8020,

respectively,
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34 Monitoring Wells MW-19 and MW-20

3.4.1 Drilling Activities il Sampling and Analysi

Monitoring Wells MW-19 and MW-20 were installed on December 12 and 13,
1989. The boreholes were drilled to depths of 41 and 43 feet using a CME-63 hollow-
stem auger rig by Gregg Drilling and Testing, Inc., of Concord, California. An HLA
geologist supervised the drilling and well installation and collected soil samples for
chemical analysis. Locations of the wells are shown on Plate 1. Borings were logged
using the Unified Soi! Classification System (USCS) and the Munsell Color Index Chart.

To further characterize hydrocarbon distribution, soil samples were collected at
5-foot intervals from Monitoring Wells MW-19 and MW-20. Samples were collected
and handled as described in Section 3.3. Decontamination, safety procedures, and
handling of cutting were also performed as described in Section 3.3.

Soil samples for chemical analysis were submitted under chain of custody to Pace
Laboratories. The 20-, 25-, and 30-foot samples from MW-19 and the 21- and
26-foot samples from MW-20 were analyzed for total petroleum hydrocarbons (TPH) as
gasoline by EPA Test Method 8015 (modified) and for volatile organic compounds by
EPA Test Methods 8010 and 8020.

3.4.2 Well Installation

The monitoring wells were constructed of 4-inch-diameter Schedule 40 PVC
casing with 20 feet of 0.020-inch slotted screen. Screened intervals are from 18 to
38 feet below grade and from 19.6 to 39.6 feet below grade for MW-19 and MW-20,
respectively. The filter pack, consisting of #3 Monterey Sand, was placed from the
bottom of the borehole to approximately two feet above the top of the screen. A two

foot bentonite seal was placed above the sand and the remaining borehole annulus was
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sealed with cement grout. Both wells were completed in steel vaults below grade.
Bdring logs and well completion details of Monitoring Wells MW-19 and MW-20 are
presented in Appendix A.

Wells MW-19 and MW-20 were developed by bailing and surging until the

discharged water was clear. All development water was contained in a Baker tank. The

i
i
|
|
i
|

water was subsequently processed through the carbon treatment system before it was
l discharged to the storm drain under authority of NPDES permit CA 0029394.

Kister, Savio, and Rei, of El Cerrito, California, surveyed horizontal coordinates,

l top-of-casing, and ground surface elevations for wells MW-19 and MW-20 in January
l 1990.
|
B
|
|
|
|
|
|
|
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4.0 RESULTS
4.1  Hydraulic_Analysi

Flow rates for wells and infiltration basins installed by HLA were calculated
based on readings from the flowmeters on the wellheads. Average injection and
extraction rates for December are presented in Tables 2 and 3. From December 4 to
January 2, the total flow rate for all injection wells was about 13.5 gallons per minute
(gpm). The flow rate for injection wells located south of 10th Street, (Wells IW-1
to IW-9, and IW-12 to IW-14) was about 13.3 gpm. The average flow rate into Basins
BA-1 to BA-7 was about 2.0 gpm from December 4 to January 2; the average flow
rate into Basins BA-8 and BA-9 was about 0.6 gpm and into BA-10 about 0.8 gpm
(Table 2). All the influent to these covered basins is assumed to infiltrate. Total flow
into all injection wells and infiltration basins, calculated as a monthly average, was about
16.9 gpm,

During this monitoring period, the total flow rate for all extraction wells was
26.4 gpm. The flow rate for Wells EW-1 through EW-20 was about 25.5 gpm, and for
Well EW-21 and Well EW-22 was about 0.9 gpm (Table 3). The average extraction
rates exceeded the average injection/infiltration rates by about 9.5 gpm in December.

Table 4 presents measurements of depth to water in monitoring wells and
calculated water-level elevations from January 3, 1989 to January 2, 1990.
Ground-water elevations on January 2, 1990 are shown on Plate 2 and represent
conditions approximately 304 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.
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Water-level contours calculated using the site model can be used to assess the
hydraulic control of injected water. Simulated contours for January 2 (Plate 2) indicate
overall hydraulic control of injected water. Most injected water is 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.

In general, the simulated water levels show good agreement with water-level
elevations measured at monitoring wells. Plate 3 presents the results of a linear
regression analysis of observed versus simulated ground-water elevations. The
correlation coefficient, r, is the measure of least squares best fit straight line and was
calculated to have a value of 0.96 for the January 2 results, where r = 1.00 represents a
perfect match.

4.2 Distribution of Inorgani nstituents and Microbial Populations in

Ground Water

Tables 5 and 6 present the inorganic chemical and microbiological analysis results
for the bioremediation treatment system from startup through January 4, 1990. Nitrate
and phosphate concentrations in ground water at the site for the January 2-4 sampling

round are presented on Plate 4 and 5, respectively.

4.3 Distribution of Petroleum Hydrocarbons in Ground Water

Results of organic analyses of ground-water samples are preseanted in Table 7.
Laboratory data sheets are presented in Appendix B. Petroleum hydrocarbon
concentrations as TPH (gasoline) for the January 2-4 sampling round are presented on
Plate 6,

Reported TPH values for samples from Monitoring Wells MW-9, MW-12 and

MW-18 are higher for the January sampling round than for the December round.
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Reported January TPH values for remaining monitoring wells are similar to or less than
values for December. TPH values in samples from the transect wells, MW-15, MW-16,
and MW-17, showed declines from December to January. Petroleum hydrocarbons as
gasoline were detected at MW-12 and at MW-18, but were not detected at MW-20,
located west of Franklin Street.

TPH values in ground-water samples from Extraction Wells EW-1, EW-6,
EW-8, and EW-21 increased from the previous sampling round, while concentrations in
samples from EW-4, EW-7, EW-9, EW-12, EW-15, and EW-19 remained stable or
decreased.

Monitoring Wells MW-19 and MW-20 were sampled for TPH and BTEX on
December 15, 1989 and January 3, 1990. TPH was detected in samples from MW-19 at
12 and 13 mg/l. BTEX compounds were also detected in MW-19 samples (Table 7).
TPH was not detected in the samples from MW-20 for either sampling event. Low
concentrations of benzene, toluene, and xylenes were detected only in the January 3
sample from MW-20. The field blank collected January 3 also showed concentrations of

toluene (0.0006 mg/l) and xylenes {0.0017 mg/1).

4.4 Soil Analvysis

Lithologic characterization of soils from confirmation borings and monitoring
well borings indicated geologic materials similar to thaose observed and characterized
during previous soil boring and well installation activities at the site, as described in
HLA, 1988 and 1989b. Predominantly brown and yellowish brown silty ¢lay (CL), silty
sands (SM), poorly graded sands (SP), and clayey sands (SC} were encountered to the

total depths of the borings.
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Results of OVA headspace and laboratory analysis of soil samples from the
confirmation borings and Monitoring Wells MW-19 and MW-20 are presented in Table 8.
Locations of the confirmation borings and new monitoring wells are shown on Plate 1.
Laboratory data sheets for soil samples are presented in Appendix C.

Of the eight soil samples analyzed from the confirmation borings, cnly three had
TPH concentrations greater than 1,000 milligrams per kilogram (mg/kg), and one sample
had TPH concentrations less than 100 mg/kg. The highest measured TPH concentration
(as gasoline} was 4,500 mg/kg in the 24.5 to 25 foot sample from BC-18.

BTEX compounds were detected in confirmation boring scil samples, The
maximum concentrations of benzene, ethylbenzene, and xylenes were measured in the
composite sample {23-28 feet) from Boring BC-17 at 37 mg/kg benzene, 83 mg/kg
ethylbenzene, and 360 mg/kg xylenes. The maximum toluene concentration was detected
in the 24.5-25 foot sample from boring BC-18 at 260 mg/kg.

TPH was detected in the 25-25.5 foot sample from monitoring well boring
MW-19 at 28 mg/kg and in the 26-26.5 foot sample from monitoring well boring
MW-20 at 3.1 mg/kg. TPH was not detected in the other monitoring well soil samples.

Toluene was detected at 0.007 mg/kg in the 20-20.5 foot sample from MW-19
and the 25-25.5 foot sample had detectable concentrations of benzene (0.010 mg/kg),
toluene (0.49 mg/kg), ethylbenzene (0.43.mg/kg), and xylenes (2.3 mg/kg). BTEX
compounds were not detected in the 30-30.5 foot sample from MW-19. Benzene,
toluene, ethylbenzene, and xylenes were detected in the 21-21.5 foot sample from MW-
20 at 0,010, 0.041, 0.006, and 0.036 mg/kg, respectively. Toluene {0.007 mg/kg) and

xylenes (0.006 mg/kg) were detected in the 26-26.5 foot sample from MW-20.
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Tabte 1. Schedule for Sampling, Measurement, and Analysis
Soil Treatment System, Pacific Renaissance Plaza

Harding Lawson Associates

Measurement/Analysis
Ssampl ing Flow/Water m::r—'obl;iu-l;tséoived Dissolved EPA B015 EPA 8020
Station Levels Nitrate Ammonia Phosphate Erumeration Tron Oxygen (TPH) EPA 8010 (BTEX)
Injection Wells
" comosite D 8 B B . . . . - -
W1 D .. - - .- -- -- . -
IN-2 D .- -- -- -- - -- -- .- --
IN-3 D -- - - -~ -- -- -- -- --
IW-4 b -- -- .- -- -- -- -- -- -
IK-5 D -- -- -- .- -- -- -- -- -
IW-6 D -- - - -- .- - -- .- -
IW-7 ] - -- .- -~ .- -- -~ -- --
iN-8 D - -- - .- -- -- - - .
M-9 b - -- .- - -- -- -- -- --
1W-10 D -- -- -- -- -- .- -- -- .-
W-11 D - - -- "= - -- -- .- -
Extraction Wells
comesite o B B B - » - " N "
EW-1% [ ] M M - .- H M .- M
EW-2 h] -- -- -- - M -- - -
EW-3 D -- -- -- -- .- M -- . .-
EW-4 D M N M M -- M M -- M
EW-5 b .. - . -- -~ | .. . .-
E11335-L Page 1 of 3
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Schedule for Sampling, Measurement, and Analysis {continued)
Soil Treatment System, Pacific Renajissance Plaza

Sampling
Station

Measurement/Analysis

EW-6

EW-7

EW-8

Ew-9
EW-10
EW-11
EW-12
EW-13
EW-14
EW-15
EW-16
EW-17
EW-18
Ew-19
EW-20
EW-21
EW-22

E11335-L

Dissolved EPA BO15 EPA 8020
Oxygen {TPK) EPA 8010 (BTEX)
B ] -- M
B N - M
B N - M
L B -- 8
B - - .-

n - -a -

M M .- N
H . - -s
;] ] .- M
] ] .- ]

B M .- ]

M M .- ]
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Table 1. Schedule for Sampling, Measurement, and Analysis (continued)
Soil Treatment System, Pacific Renaissance Plaza
Measurement/Analysis
Sapling  Flow/Mater Microbial  Dissolved Dissolved EPA 8015 EPA 8020
Station Levels Nitrate Ammonia Phosphate Erwmeration Iron Oxygen {TPH) EPA 8010 (BTEX)
Monitoring Wells
""" w2 B . . . . . . . . .
'HH-S B - -- -- - . .- - . .-
MW-5 B - -- .- - - .. -- .- .-
-7 8 M L M - -- -- L] -- N
M-8 8 s .. . .- -- . . . -
M-@ 8 N M M - ] ® - M
M- 10 8 B 8 B a . B ] . M
MW- 11 B B B B .- B M -- M
MW-12 -] N N M - -- M M .- M
MW-13 8 M ] N - .- M ] - L]
M- 14 8 | N L] . - N M . L]
M- 15 8 N M M -- - M N .- M
MW- 16 8 B B B B - B M - M
NW-17 B B B B B - B M .. M
MJ-18 8 M N M -- -- M M .- M
MW- 19 B N N M .- - .- M - ]
Mid- 20 8 M N M - -- - M . N
Notes:
D = daily H = monthly
W = ueekly X = sampled this round but not scheduled for regular sampling
8 = biweekly -- = no analysis or measurement
E11335-L Page 3 of 3
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Table 2. Injection Well and Infiltration Basin Flow Rates - December 198%

Injection Well Flow Rates

02-Jan-90 04-Dec-89 Elapsed Average
Totalizer Totalizer “Time Flow Rate
Meter No. Reading Reading (win) {gpm)
-1 1483895 1403390 40340 2.00
-2 1402463 1314088 40340 2.19
-3 1189260 1113220 40340 1.88
I¥-4 1382119 1290757 40340 2.26
IW-5 444781 411668 40340 0.87
IW-6 657623 &22190 40340 0.88
IN-7 1578566 1472840 40340 2.62
InW-8 528229 502894 40340 0.63
-9 836858 8346898 40340 Q.00
1W-10 104914 104054 40340 0.02
1W-11 557179 551596 40340 0.14
M-12 143843 12365 40340 3.26
1w-13 119442 21030 40340 2.44
N-14 121807 23270 40340 2.44
Total ¢1-9,12-14) 9505834 BOATRLS 40340 13.33
Total ¢10,11) 652093 455650 40340 0.16
Total (1-14) 101467927 9623595 40340 13.4%9
Note: Totalizer readings in gallons.
Infiltration Basin Flow Rates
02-Jan-90 04-Dec-89 Elapsed Average
Totalizer Totalizer Time Flow Rate
Meter No. Reading Reading (min} (gpm)
BA-1 219990 201193 40340 0.47
8A-2 123442 106951 40340 0.41
8a-3 175619 157385 40340 0.45
BA-4 115548 103084 40340 0.31
BA-S 330205 380204 40340 0.00
BA-6 ** 2909 2909 40340 0.00
BA-7 143206 127161 40340 a.40
BA-B 136713 115453 40340 0.53
BA-% 53011 48856 40340 0.10
- BA-10 77731 40380 40340 0.78
Totat (1-7) 1160919 1073887 40340 2.03
Total (8,%) 189724 164309 40340 0.63
Total (1-10) 1422374 1283576 40340 3.44

Note: Totalizer readings in gallons.

*¥; Basin flow rate is included in BA-S




Teble 3. Extraction Well Flow Rates - December 1989 . .
Harding Lawson Associates

02-Jan-90 04-Dec-89 Elapsed Average

Totalizer Yotalizer Time Flow Rate

Meter No. feading Reading {min) {gpm)
EN-1 387287 357441 40340 0.74

EW-2 434551 389027 40340 1.13

EN-3 714218 639434 40340 1.85

EW-4 S07985 449111 40340 1.46

EW-5 526408 492936 40340 0.83

EW-6 186803 180186 40340 0.16

EwN-7 152792 143905 40340 0.22

EN-B 387079 35272 40340 0.85

EN-9 478496 424397 40340 1.34

EW-10 369951 335001 40340 0.87

EW-11 405076 359179 40340 1.14

EW-12 332962 294333 40340 0.9

EW-13 348982 L3R 100 40340 0.78

EwW-14 400115 364144 40340 0.a9

EW-15 643856 580316 40340 2.06

EW-16 1043499 936244 40340 2.66
EM-17 920690 814492 40340 2.63

En-18 897661 798303 40340 2.46

EW-19 495185 431705 40340 1.57

EW-20 355655 318902 40340 0.9

EW-21 126648 109494 40340 0.43
66582 47440 40340 0.47

Total (1-20) 10209251 Lalaes| 40340 25.52
Total (21-22) 193230 156934 40340 0.0
Total ¢1-22) 10402481 9334705 40340 26.42

Note: Totalizer readings in gallons.

' EW-22
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Table 4. HWater-Level Elevations - January through December 1989
Well No. Mw-2 Mw-3 Mu-5 MuW-6 Mi-7 M-8 M-
GROUND TOP OF GROUND TOP OF GROUND TOP OF GROUND TOP OF GROUND TOP OF GROUND TOP OF GROUND TOP OF
SURFACE CASING SURFACE  CASING SURFACE  CASING SURFACE CASING SURFACE CASING SURFACE  CASING SURFACE CASING
40.05 39.55 39.02 38.35 38.45 37.86 39.95 39.59 39.35 3%¢.10 40,63 40,47 38.65 38.50
Depth to Pepth to Depth to Depth to Depth to Depth to Depth to
DATE HWater Elevation Water Elevation Water Elevation Hater Elevation Water Elevation Water Elevation Water Elevation
03-Jan-B9 33.10 6.45 32.35 5.00 33.00 4. .86 30.22 9.37 31.15 7.95 32.78 7.689 30.58 7.92
05-tan-B9 - - 32.35 6.00 33.00 4.86 30.22 9.37 31.15 7.95 32.78 7.69 30.58 7.92
02-Feb-B89 33.05 6.50 33.01 5.34 31.82 6.04 30.23 9.36 30.51 8.59 32,62 7.85 31.67 6.83
08-Feb-89 35.83 5.72 32.21 6.14 32.02 5.84 31.05 8.54 31.44 7.566 33.03 T.44 30.65 7.85
15-Feb-89 - - - - - - - - - - - - - -
18-Feb-89 30.5% 8.96 29.26 9.09 31.90 5.96 30.05 9.54 30.21 8.8% 31.96 8.51 30.16 8.34
25-Feb-89 29.85 9.70 28.68 9.67 30.32 7.54 30.57 9.02 31.10 8.00 31.5%0 8.57 30.80 7.70
02-Mar-89 - - - - - - - - - - - 30.05 8.45
11-Mar-89 - - - - - - - - " - " 23.06 15.44
18-Mar-B9 - - 32.20 6.15 32.0% 5.85 - - 31.52 7.58 - - 22.45 16.05
25-Mar -89 - - 2r.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 11.5¢9 29.00 10.10 30,45 10.02 22.61 15.89
08-Apr-89 - - - - - - - - - - - - 23.12 15.38
11-Apr-89 - - - - - - - - - - - - 23.37 15.13
12-Apr-B9 28.59 10.96 27.63 10.72 - - 27.17 12.42 28.96 10.14% 30.45 10.02 - -
18-Apr-89 - - - - - - - - - - - - - -
19-Apr-89 - - - - - - - - 28.13 10.97 - - 23.36 15.14
25-Apr-89 - - - - - - - - - - - - 22.80 15.70
02-May-B9 28.71 10.84 26.84 11.51 - - 27.49 12.10 28.54 10.56 29.80 10.87 22.73 15.77
09-May-89 27.99 11.56 26.58 1".77 26.11 1.7 27.34 12.25 28.34 10.76 29.68 10.79 23.04 15,46
17-May-B9 27.80 1.75 26.62 11.73 - - 27. 41 12.48 28.16 10.94 29.27 11.20 23.33 15.17
22-May-B89 27.52 12.03 28.17 10.18 25.98 11.88 26.89 12.70 27.69 1M.41 28.68 11.79 23.9% 14,56
31-May-89 27.99 11.56 26.28 12.07 - - 27.11 12.48 28.28 10.82 29.31 11.16 24.17 14.33
05-Jun-89 27.60 11.95 25.583 12.52 24.96 12.90 27.00 12.59 28.18 10.92 29.41 11.08 19.72 18.78
t4-Jun-B9 27.58 11.97 26.00 12.35 25.52 12.34 26,88 12.71 28.09 1.01 29.20 1.27 20.53 17.97
19-Jun-89 - - - - - - - - - - - - 20.31 18.1¢9
28-Jun-89 - - 27.88 10.47 25,39 12,47 - - - - - - 21.26 17.24
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
21-Jul -89 - - 24.73 13.62 25.44 12.42 - - 27.60 11.50 - - 21.39 17.11
28-Jul -89 - - - - - - - - - - - - 21.36 17.14
01-Aug-8% 27.22 12.33 2667 11.68 25.36 12.50 26.61 12.98 27.44 11.66 28.79 11.68 21.60 16,90
09-Aug-8% 27.18 12.37 25.91 12.44 25.36 12.50 26.57 13.02 27.40 1.70 28.74 n.7m3 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 28.79 11.68 21.80 16.70
30-Aug-89 e7.2% 12.34 - - 25,69 12.17 26.60 12.99 27.52 11.58 28.66 11.81 22.98 15.52
06-Sep-8% 27.22 12.33 25.93 12.42 25.55 12.351% 26.6% 12.98 27.38 11.72 28.77 11.70 21.97 16.53
28-Sep-89 - - - - - - - - - - - - . 22.37 16.13
03-0ct-89 26.71 12.84 25.24 3.1 24.75 13.11 26.30 13.29 27.35 11.75 28.29 12.18 22.55 15.95
01-Nov-8% 26,49 13.06 25.07 13.28 24.55 13.31 25.12 13.47 26.96 12.14 28.14 12.33 22.33 16.17
20-Hov-89 26.28 13.27 24.91 13.44 - - 25.596 13.43 26.80 12.30 28.00 12.47 22.46 16.04
04-Dec-89 26.18 13.37 24.76 13.59 24.04 13.82 25.88 13.7 26.87 12.23 279N 12.56 22.22 16.28
21-Dec-8% 26,40 13.15 24.05 12.30 24.55 13.31 25.10 14.49 26.93 12.17 27.98 12.49 22.98 15.52
02-Jan-90 26.40 13.15 25.08 13.27 24.58 13.28 25.00 14.59 26.96 12.14 7., 12.56 23.38 15.12
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 4. Water-Level Elevations - January through December 1989
Well No. Mu-10 My-11 M-12 M-13 M- 14 Mu-15 Mi-16
GROUND TOP OF GROUND TOP OF GROUND TOP OF GROUND TOP OF GROUND TO0P OF GROUND TOP OF GROUND TOP OF
SURFACE  CASING SURFACE CASING SURFACE  CASING SURFACE  CASING SURFACE  CASING SURFACE CASING SURFACE  CASING
35.74 36.35 37.98 37.55 37.70 37.00 39.79 40.77 39.27 40.26 30.69 40,73 39.55 40.53
Depth to Depth to Depth to Depth to bepth to Depth to Depth to
DATE : Water Elevetion Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
03-Jan-89 27.34 2.01 30.30 7.25 - - - - - - - - - -
05-Jan-B9 27.34 9.01 30.30 7.25 - - - - - - - - - -
02-Feb-89 28.11 B.24 30.03 7.52 - - - - - - - - - -
08-Feb-89 27.65 8.70 29.52 8.03 - - - - - . - - - -
15-Feb-89 - - - - 28.89 8.1 - - - - - - - -
18-Feb-89 27.65 8.70 28.02 9.53 - - - - - - - - - -
25-Feb-89 27.12 9.23 29.05 8.50 30.87 6.13 32.63 8.14 31.07 9.19 32.83 7.90 32.43 8.10
02-Mar-89 er.23 e.12 28.98 8.57 28.46 8.54 32.79 7.98 32.28 7.98 32.40 8.33 32.50 8.03
11-Mar-89 23.59 12.76 28.93 8.62 28.22 8.78 30.12 10.65 28.64 11.62 27.10 13.63 25.564 14.89
18-Mar -89 23.17 13.18 2r. 7% 9.76 27.85 9.15 30.29 10.48 28.20 12.06 26.62 14.11 26.76 5.7
25-Mar-89 23.19 13.16 28.10 9.45 7.47 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 Q.07 27.43 9.57 30.12 10.45 27.99 12.27 26.50 14.23 25.48 15.05
D4~-Apr-89 23.34 13.01 28.61 8.94 28.44 8.56 29.60 1.7 27.84 12.42 26.84 13.89 25.53 15.00
08-Apr-89 23.50 12.85 29.31 8.24 - - 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 a.10 - - 30.52 10.15 28.04 12.22 er.21 13.52 26.24 15.29
12-Apr-8% - - - - 28.64 8.356 - - - - - - - .
18-Apr-89 - - - - - - - - - - 27.08 13.65 26.02 14.51
19-Apr-89 23.41 12.%4 26.77 10.78 26.98 10.02 30.19 10,58 27.13 13.13 - - - -
25-Apr-8% 23.39 12.96 29.18 8.37 2r.47 ¢.53 30.40 10.37 27.75 12.51 27.01 13.72 25.97 14.56
02-May-8% 23.5¢4 2.1 28.44 e.1 27.34 9.64 29.42 11.35 27.50 12.76 5.1 14.82 24.42 16.1
09-May-8%9 23.86 12.49 27.09 10.46 26.85 10.15 29.86 10.91 27.38 12.88 26.63 14.10 25.37 15.156
17-May-89 23.563 12.72 28.88 8.67 27.63 2.37 29.10 11.67 27.73 12.53 27.25 13.48 26.23 14.30
22-May-89 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 24.54 11.81 29.18 8.37 28.16 8.84 30.34 10.43 27.99 12.27 27.42 3.1 26.31 14.22
05-Jun-8¢9 23.22 13.13 28.92 8.63 28.08 a.92 29.88 10.89 26.18 14.08 25.83 14.90 24.67 15.86
14-Jun-89 22.66 13.69 28.66 8.89 27.97 ¢.03 29.31 11.46 26.54 13.72 24.54 16.19 24.73 15.80
19-Jun-89 22.74 13.61 28.20 9.35 27.47 9.53 29.06 11.7 26.21 14.05 261 16.62 22.06 18.47
28- Jun-8% 22.66 13.469 28.57 8.98 27.83 ¢.17 29.47 11.30 26.65 13.61 24,97 15.76 23.0% 17.52
05-Jul -89 23.41 12.94 27.61 9.94 27.10 2.90 29.15 11.62 26.78 13.48 25.23% 15.50 23.52 17.01
21-Jul -8% 23.04 13.3 27.58 e.97 27.03 Q.97 23.7 12.06 26.62 13.64 25.19 15.54 23.42 17.1
28-4ul-89 23.03 13.32 27.48 10.07 - . 28.61 12.16 26.38 13.88 26.32 16.41 22.29 18.24
01-Aug-89 23.19 13.16 26.64 10.91 26.35 10.565 28.74 12.03 26.43 13.83 24.78 15.95 22.94 17.59
09-Aug-89 21.77 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 22.85 13.49 27.16 10.39 26.98 10.02 29.42 11.35 26.97 13.29 2585 14.88 24.07 16.45
30-Aug-89 23.20 13.15 26.87 10.48 26,4k 10.56 29.17 11.60 27.42 12.84 26,24 14,49 24,86 15.67
06-Sep-89 23.78 12.57 26.92 10.43 26.33 10.67 28.88 11.89 2.7 13.09 26.00 14.73 24.45 16.08
28-5ep-B9 22.40 13.95 28.26 ¢.29 - - 29.83 10.94 26.75 13.51 256.28 14.45 24.93 15.60
03-0ct-89 21.560 14.75 27.30 10.25 26,85 10.15 29.53 11.24 26.85 13.41 26.50 14.23 25.19 15.34
01-Nov-E9 22.57 13.78 28.12 .43 27.28 9.72 29.27 11.50 26.97 13.29 26.55 14.18 25.39 15.14
20-Nov-89 22.30 14.05 27.43 10.12 26,73 10.27 20.18 11.59 26.68 13.58 26,45 14.28 25.31 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 14.81 24.83 15.70
21-Dec-89 22.07 14.28 26.38 11.17 26.36 10.64 29.15 11.62 26.84 13.42 26.33 14.40 25.09 15.44
02-Jan-90 22.32 14.03 26.63 10.92 26.79 10.21 29.32 11.45 26.94 13.32 26.15 14.58 25.22 15.31
Notes:

Elevations are in feet above mean sea level (MSL).
Pepth to water in feet measured from top of casing.
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Table 4. Water-Level Elevations - January through December 1989

Well No. MW-17 Mw-18 M-19 Mu-20
GROUND TOP OF GROUND TOP OF GROUND TOP OF GROUND TOP OF
SURFACE  CASING SURFACE  CASING SURFACE  CASING SURFACE  CASING
39.16 40.16 36.52 35.88 37.15 36.62 38.32 37.86

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

Depth to Depth to Depth to Depth to

DATE Water Elevation Water Elevation Water Elevation Water Elevation
03-Jan-89 - - - -
05-Jan-89 - - - -
02-Feb-89 - - - -
08-Feb-89 - - - -
15-Feb-89 - - 26.89 8.92
18-Feb-89 - - - -
25-Feb-89 32.02 8.14 26.90 8.98
02-Mar-89 - - 26.66 9.22
11-Mar-89 23.45 16.71 26.28 9.40
18-Mar-89 23.35 16.81 26.18 .70
25-Mar -8y 23.35 16.81 25.70 10.18
30-Mar-89 - - - -
04-~Apr-89 24.18 15.98 26.10 .78
0B-Apr-89 24.28 15.88 25.82 10.06
11-Apr-8% 24.83 15.33 - -
12-Apr-89 - - 26.16 .72
18-Apr-89 24 .64 15.52 - -
19-Apr-89 - - 25.89 9.99
25-Apr-89 24.57 15.59 27.M 7.97
D2-May-B9 22.7 17.45 25.76 10.12
09-May-89 23.89 15.27 25.38 10.50
17-May-89 24 .85 15.31 25.59 10.29
22-May-89 25.28 14 .88 25.27 10.61
31-May-89 26.91 15.25 26.04 9.84
05-Jun-89 22.62 17.54 25.98 9.90
14-Jun-89 20,44 19.72 25.89 9.99
19-Jun-89 19.72 20.44 25.91 9.97
28- jun-89 20.89 19.27 25.76 10.12
05-Jul -89 21.56 18.60 25.68 10.20
21-Jul -89 21.52 18.64 25.58 10.30
28-Jul -89 20.25 19.91 - -
01-Aug-89 21.15 19.01 25,32 10.56
09-Aug-E9 21.5¢% 18.57 25.51 10.57
15-Aug-89 21.21 18.95 25.4%9 10.39
30-Aug-89 23.24 16.92 25.37 10.51
06-Sep-89 22.75 17.41 25.24 10.64
28-Sep-89 23.34 16.82 - -
03-0ct-89 23.45 16.51 25.38 10.50
01-Nov-89 23.98 16.18 25.68 10.20
20-Nov-89 23.%1 16.25 25.46 10.42
04-Dec-89 23.1 16.85 25.45 10.43
21-Dec-89 23.53 16.63 25.32 10.56 22.32 14.30 26.63 11.23
02-Jan-90 23.85 16.1 25.37 10.51 22.60 14.02 26.80 11.06
Notes:

Elevations are in feet above mean sea level (MSL).
Depth to water in feet messured from top of casing.
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Table 5. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells

MICROBIAL
DISSOLVED DISSOLVED ENUMERATION
WELL DATE NITRATE PHOSPHATE OXYGEN IRON AMMONTA TC HCU
Loo 0.5(ppm)  0.5(ppm) 0.1(ppm) 0.1(ppm) 0.5{ppm) MA {(CFU/mlL) NA (CFU/ml)
Ew-1 :
15-Mar-89 17.6 ND NT ND ND 7.8E+6 1.2E+2
29-Mar-89 .7 3.5 NT NT ND 1.8E+4 3.8E+2
04 -Apr-89 13.2 3.8 NT ND ND 3.3E+5 2.2E+2
11-Apr-89 24.6 2.8 NT NT ND NT NT
18-Apr-89 30.8 1.0 4.1 ND ND 3.3E+3 7.8E+1
25-Apr-89 334 3.0 4.8 NT ND & BE+4 2.1E+1
02-May-89 37.0 5.0 4.9 NT ND 4 _5E+5 9.5E+1
09-May-89 22.9 2.5 9.8 KT ND 5.2E45 7.0E+2
17-May-8%9 37.0 1.5 7.5 KT ND 2.6E+5 1.4E+2
23-May-89 15.8 5.3 11.1 RT ND NT NT
3i-May-89 52.8 2.8 5.9 NT NO 7.GE+S 4. 6E+2
05-Jun-89 25.9 KD 14.5 NT KD NT L
14-Jun-89 17.6 2.3 12.6 NT ND NT NT
20-Jun-8% NT NT 19.3 RT NT NT KT
27-Jun-8% 52.8 NT 16.3 NT NT NT NT
06~ Jul -89 47.3 4.0 13.3 NT ND 9.3E+5 7.0E+3
22-Jul-8% 33.0 6.7 NT NT ND NT NT
03-Aug-89 8.2 7.8 NT NT KD NT NT
07-Sep-89 63.8 14.5 17.7 NT ND N7 NT
18-Sep-8% 74.8 17.0 12.2 NT ND NT NT
29-Sep-8% NT NT 17.3 NT NT NT NT
05-0ct-89 59.4 21.5 14.9 NT KO NT NT
02-Nov-89 59.4 24.0 16.2 NT ND NT NT
04-Dec-89 54.2 21.3 10.2 NT NO NT NT
21-Dec-89 NT NT »>20.0 NT NT NT NT
02-Jan-90 58.0 22.4 NT KT 0.7 NT NT
EW-2
23-May-89 NT NT 15.8 NT NT NT NT
31-May-89 NT NT 12.7 NT NT NT NT
05- Jun-89 NT NT 16.3 NT NT NT NT
14-Jun-89 NT NT 15.6 NT NT NT NT
20-dun-89 NT NT 19.6 NT NT NT NT
27-Jun-89 NT NT 18.9 NT NT NT NT
06~ Jult -89 NT NT 16.5 NT NT NT NT
21-Jul -89 NT NT 16.5 NT RT NT NT
07-Sep-89 NT NT »20.0 NT NT NT NT -
18-Sep-89 NT NT »20.0 NT 1) NT T
29-Sep-89 NT NT >20.0 NT RT NT NT
05-0ct-89 NT NT »>20.0 NT NT NT NT
04-Dec-89 NT NT 19.0 NT NT NT - NT
21-Dec-89 NT NT »>20.0 NT NT NT ‘ NT
02-Jan-90 NT NT >20.0 NT NT NT NT
EW-3
23-May-89 NT NT 20.0 NT NT NT NT
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I Table 5. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells
MICROBIAL
I DISSOLVED DISSOLVED ENUMERATION
WELL DATE NITRATE PHOSPHATE OXYGEN {RON AMMON A TC HCU
l ton 0.5¢(ppm} 0.5¢ppm)  O.1{ppm)  O0.1(ppm}  0.5{ppm) NA (CFU/mL) NA {CFU/ml)
31-May-89 NT NT 18.3 NT NT NT NT
05-Jun-89 NT NY >20.0 NT NT NT NT
I 14+ dun-89 NT NT >20.0 NT NT NT NT
20-Jun-89 NT RT 19.7 NT NT NT NT
27-Jun-29 NT NT NT NT NY NT NT
06- Jul -89 NT NT " 140 NT NT NT NT
I 21-Jul-89 NT NT >20.0 NT NT NT NT
07-Sep-89 NT NT »20.0 NT NT NT NT
18-5ep-89 NT NT 19.9 NT NT NT NT
29-8ep-89 NT NT 18.5 NT NT NT NT
l D5-0ct-89 NT NT »20.0 NT NT NT NT
04-Dec-89 RT NT 13.5 NT NT NT NT
21-Dec-89 NT NT 15.2 NT NT NT NT
02-Jan-90 NT NT 1.1 NT NT NT NT
I EW-4
15-Mar-89 16.7 0.6 NT ND ND 5.1E+4 F.5E+1
29-Mar-89 25.3 2.8 NT NT RD 5.3E+5 1.7TE+2
I 04-Apr-89 31.7 4.0 NT L] ND 2.5E+5 6.BE+]
11-Apr-89 341 3.3 NT NT ND 4. 3E+4 4.5E+1
18-Apr-89 43.6 5.3 7.9 ND ND 4.36+4 1.16+2
25-Apr-8% 49.3 5.0 4.8 NT ND 9.0E+4 1.7E+2
I 02-May-8% 48.4 9.0 4.9 NT ND 2.5E+5 2.0E+3
09-May-8% 70.4 1.8 9.8* NT ND NT NT
17-May-89 50.6 16.0 7.5 NT ND NT NT
23-May-89 52.8 17.0 NT NT ND 5.8E+6 7.8E+1
I 31-May-89 47.9 17.0 18.9 NT ND NT NT
05-Jun-89 491 16.6 >20.0 NT ND 1.3e+5 4.9E+2
14-Jun-89 271 17.0 14.5 NT ND 6.1E+5 2.4E+5
l 20-Jun-89 i8.4 17.0 18.5 NT ND 2.3e+6 2.2E+4
27~ Jun-8% NT 18.0 16.8 NT ND 8.0E+5 1,4E+4
06-dul -89 48.4 17.0 13.9 NT ND NT NT
22-Jul -89 45.1 20.5 NT NT ND NT NT
l 03-Aug-89 57.2 20.5 NT NY ND NT NT
17-Aug-89 &1.6 20.0 NT NT 0.7 NT NT
07-Sep-EB9 83.4 12.0 9.0 NT 1.3 NT NT
18-Sep-89 T.6 24.4 8.1 NT 1.2 NT NT
l 2%-Sep-89 NT NY 8.6 NT NT NT NT
05-0ct-89 NT NT 4.8 NT NT NT NT
23-0ct-89 70.4 17.0 9.1 NT 1.2 2.9E45 S.4E+3
I 02-Nov-89 69.5 18.0 4.7 N1 0.9 1.0+ 2.36+2
04-Dec-89% 78.5 20.3 »20.0 NT 1.6 NT NT
21-Dec-89 NT NT 4.1 NT NT NT NT
- 02-Jan-90 72.9 16.5 8.4 NT 1.8 NT NT
l EW-5
29-Mar-B9 28.0 3.3 NT NT ND NT NT
18-Apr-89 NT NT 8.6 NT NT Nt NT
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I Table 5. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells
. MICROBIAL
l DISSOLVED DISSOLVED ENUMERATION
WELL DATE NITRATE PHOSPHATE OXYGEN TRON AMMONTA 1C HCU
I LoD 0.5(ppm)  0.5{ppm) 0.1¢{ppm) 0. 1¢ppm) 0.5(ppm) WA (CFU/ml) NA {CFU/ml)
25-Apr-89 NT NT 12.8 NT NT NT NT
02-May-89 NT NT NT NT NT NT NT
I 09-May-89 NT NT 15.0% NT NT NT NT
17-May-89 NT NT NT NT NT NT NT
23-May-89 NT NT »20.0 NT NT NT NT
31-May-89 NT NT 17.8 NT NT NT NT
I 05-Jun-89 NT NT >20.0 NT NT NT NT
14-Jun-89 NT NT >20.0 NT NT NT NT
20-Jun-89 NT NT 19.9 NT NT NT NT
27-Jun-89 NT NT 19.6 NY NT NT NT
l 0&-Jul-89 NT NT 19.0 NT KT NT NT
18-Sep-89 NT NT 18.5 NT NT NT NT
29-Sep-89 NT NT 8.5 NT NT NT NY
05-0ct-89 NT NT 16.5 NT NT RT NT
I 04-Dec-89 NT NT 19.4 NT NT NT NT
21-Dec-89 NT NT 12.0 NT NT NT NT
02-Jan-90 NT NT 11.2 NT NT NT NT
I EW-6
23-May-89 NT NT 7.4 NT NT NT NT
31-May-89 NT NT 17.5 NT NT NT NT
05-Jun-89 KT NT 14.5 NT NT NT NT
I 14-Jun-89 NT NT 12.3 NT NT NT NT
20-Jun-89 NT NT 19.5 NT NT NT NT
27-Jun-B9 NT NT 12.0 NT NT NT NT
06-Jul -B9 NT NT 8.2 NT NT NT NT
l 18-Sep-89 NT NT 10.3 NT NT NT NT
29-Sep-89 NT NT 0.8 NT NT NT NT
. 05-Dct-B9 NT NT 0.3 NT NT NT NT
02-Nov-B9 3.8 11.0 2.6 NT ND 1.6E+T 3.5E+4
20-Nov-89 33.7 &.7 2.0 NT 0.5 2.5E+6 2.2E+4
04-Dec-89 29.9 6.4 1.1 NT 0.5 3.8E+6 7.9E+3
21-Dec-89 2.1 8.0 2.9 NT 0.9 1.5E+5 4. 8E+3
l 02- Jan-90 2.4 8.8 2.6 NT 1.1 .- --
EW-7
23-May-89 NT NT 1.8 NT NT NT NT
31-May-89 NT NT 1.2 NT NT NT NT
I 05-Jun-89 NT NT 5.3 NT NT NT NY
14-Jun-89 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 RT NT NT
' 06-Jul -89 37.4 3.3 6.2 NT KD NT NT
18-Sep-89 NT NT 1.5 NT T NT NT
29-5ep-89 NT NT 1.1 a7 NT NT NT
l 05-0ct-89 39.2 1.0 1.0 NT 0.6 2.2+ 7.9643
23-0ct-89 26.9 4.8 0.9 NT ND 3.5e+5 3.56+3
02-Nov-89 17.6 3.5 1.5 NT ND 1.4E+6 1.7€+4
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Teble 5. Results of Inorgenic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells

MWICROBIAL
DISSOLVED DISSOLVED ENUMERATION
WELL DATE NITRATE PHOSPHATE OXYGEN IRON . AMMONIA TC HCU
LoD 0.5¢ppm) D0.5(ppm)  O.1tppm}  0.1¢{ppm}  0.5(ppm) NA (CFU/ml) NA (CFU/ml}
20-Nov-89 29.9 1.6 2.9 NT ND 4. .SE+6 3.5E+4
04~Dec-8% 35.5 2.4 4.5 NT ND 9.36+6 1.36+4
21-Dec-89 41.5 1.6 NT 0.5 ND 5.2E+6 .-
02-Jan-90 7.3 4.3 NT ND ND -- -
EW-8
15-Mar-89 11.4 0.5 NT ND ND . NT NT
29-Mar-89 28.0 3.5 NT KT ND NT NT
04-Apr-89 33.0 3.8 NT KO ND 3. 1E+5 1.4E+2
11-Apr-89 37.8 2.8 NT NT ND 2.0E+4 4. 5E+1
18-Apr-89 33.4 3.8 4.0 NT ND 4 1E+5 1.4E+2
25-Apr-89 47.5 8.0 10.9 NT ND 3. 4E+S 9.5E+1
02-May-89 39.4 11.0 9.8 NT ND 6.BE+4 5.4E+2
09-May-89 39.4 15.5 12.1* NT ND 6.5E+5 1.8E+2
17-May-B9 57.2 14.3 8.9 NT ND NT NT
23-May-B9 47.5 13.3 14.9 NT ND NT NT
31-May-89 57.2 13.0 NT NT ND 2.5E+5 3.8E+2
05-Jun-89 57.2 15.8 15.9 NT ND NT NT
14-Jun-89 39.6 15.0 16.9 NT ND NT NT
20-Jun-89 NT NT >20.0 NT NT NT NT
27-Jun-89 55.0 15.5 15.56 NT 0.5 NT NT
06-Jul -89 36.4 16.4 10.7 NT 0.6 2.3E+6 4. 9E+k
22-Jul-8% 33.7 18.3 NT NT 0.8 6.4E+5 4, 9E+4
03-Aug-8% 46.2 25.5 NT NT 3.1 1.SE+7 1.2E+3
17-Aug-89 49.5 20.0 NT NT 1.3 2.9E+6 5.4E+3
07-Sep-89 2.7 20.0 4.3 NT 2.9 NT NT
18-Sep-89 9.6 21.0 14.4 KT 2.0 NT NT
29-5ep-89 NT NT 5.2 NT NT NT NT
05-0Dct-89 59.0 25.0 9.2 NT 2.0 6.3E+6 3.5E+4
23-0ct-B9 46.2 22.0 10.8 NT 1.9 1.2E+6 2.2E+4
02-Nov-89 40.7 19.6 9.7 NT 1.5 3.8E+4 1.1E+4
20-Nov-89 39.3 18.1 7o NT 2.9 4 1E+6 2.2E+4
04-Dec-B9 28.1 1.2 1.1 NT 5.6 T.1E+6 F.2E+s
21-Dec-B9 439 7.1 12.3 NT 2.9 3.TE+S NT
02-Jan-%0 45.8 18.1 11.8 NT &L.0 NT NT
EW-9
23-Kay-89 NT NT 11.9 NT NT NT NT
31-Mey-8% NT NT 17.2 NT NT NT NT
05-Jun-89 NT NT 12.7 NT NT NT NT
14~ Jun-89 NT NY 19.1 NT NT NT NT
20-Jjun-8% NT NT NT NT NT NT NT
27-Jun-89 NT NT 15.3 NT NT NT NT
06-Jul-89 NT NT 12.8 NT NT NT NT
18-Sep-8% NT NT 16.3 RT 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
0L4-Dec-B9 50.2 16.5 ¢.3 NT 2.6 NT NT
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Table S. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells

MICROBIAL
DISSOLVED DISSOLVED ENUMERAT LON
WELL DATE NITRATE PHOSPHATE OXYGEN TRON AMMONIA T1C HCU
LoD 0.5¢ppm) 0.5(ppm) 0.1(ppm} 0.1(ppm} 0.5¢ppm) MA (CFU/ml) NA (CFu/ml)
21-Dec-89 50.5 18.1 19.1 NT 3.6 NT NT
02-Jan-90 4#8.6 19.7 13.8 NT 1.8 NT NT
EW-10
23-May-89 NT NT 10.7 NT NT NT L34
31-May-89 NT NT 11.1 NT NT NT NT
05- Jun-89 NT RT 13.0 NT NT RT NT
14-Jun-89 NT NT 16.0 NT NT NT NT
20-Jun-89 NT NT NT NT NT NT NT
27-Jun-89 NT NT 16.4 NT NT KT NT
06~ Jul -89 NT NT 13.5 NT NT KT NT
07-Sep-89 42.9 15.5 4.6 NT ND NT NT
18-Sep-29 48.4 NT 17.2 NT NT 2.6E+7 2.2E+4
29-Sep-8%9 NT NT 7.2 NT NT NT NT
05-0ct-89 56.8 21.5 4.5 NT NT 3.5E+6 1.4E+%
23-0ct-89 55.0 21.6 14.9 NT ND 2.8E+6 1.86+4
02-Nov-89 51.7 22.6 15.8 NT 0.6 NT NT
20-Nov-8% 46.8 21.3 10.5 NT 1.2 7.6E+5 1.4E+4
04-Dec-89 NT NT 14.7 NT RT NT NT
21-Dec-89 46.8 17.1 15.4 NT 2.3 5.6E+6 9.2E+4
02-Jan-90 NT NT 9.3 NT NT .- --
Ew-11
23-May-89 NT NT 1.9 NT NT NT NT
31-May-89 NT NT 15.5 NT NT NT NT
05-Jun-89 NT NT 16.5 NT NT NT NT
14-Jun-89 NT NT 17.4 NT NT NT NT
20-Jun-89 NT NT 15.9 NT NT NT NT
27-Jun-89 NT NT 12.9 NT NT NT RT
06-Jul-89 NT NT 14.8 NT NT NT NT
07-5ep-89 49.9 14.3 18.1 NT ND RT NT
18-Sep-89 NT NT 18.4 NT NT NT NT
29-Sep-89 NT NT 17.7 NT NT NT NT
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 20.8 18.8 NT 1.2 NT NT
04-Dec-89 NT NT >20.0 NT NT NT NT
21-Dec-89 NT NT >20.0 NT ND NT NT
02-dan-90 NT NT »>20.0 NT ND NT NT
EW-12
15-Mar-E9 13.2 1.0 NT ND ND NT NT
29-Mar-89 22.0 3.3 NT NT ND NT NT
04-Apr-89 22.9 3.8 NT ND ND NT NT
11-Apr-89 20.2 3.8 NT NT ND NT NT
18-Apr-89 28.6 1.3 5.6 NT AD NT NT
25-Apr-29 39.2 2.8 2.6 NT ND NT NT
02-May-29 33.4 3.0 4.9 NT ND 1.0e+6 3.56+2
09-May-89 31.7 2.3 5.1* NT ND 4 .6E+5 2.4E+2
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Table 5. Results of Inorgenic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells

MICROBIAL
DISSOLVED  DISSOLVED ENUMERAT [ON
WELL  DATE NITRATE  PHOSPHATE  OXYGEN IRON AMMONIA 1c KCU
LoD 0.5¢ppm) 0.5¢ppm)  O0.t(ppm)  O.1(ppm)  0.5(ppm) NA (CFU/ml) NA (CFU/ml)
22-Jul -89 4.0 12.0 NT NT ND NT RT
07-Sep-B9 53.¢9 22.0 14.8 NT 1.1 NT NT
18-Sep-89 45.1 18.0 17.4 NT 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 1.9647 2.445
21-Dec-89 NT NT 10.6 NT NT -- --
02-Jan-50 NT NT 18.1 NT NT -- --
EW-15
18-Apr-89 NT NT Nt NT NT 1.1E+6 1.4E+2
25-Apr-89 45.8 23.0 1.1 ND NT 1.68+5 4. TE+2
02-May-89 NT NT NT NT NT Nt NT
09-May-89 58.1 26.5 »20.0% NT 1.2 1.86+6 1.6E+4
17-May-89 45.4 2.4 8.9 NT 1.8 3.96+6 3.56+3
23-Hay-89 41.0 19.1 >20.0 NT 2.7 1.38+7 1.36+4
31-May-89 63.8 21,5 >20.0 NT 3.5 8.6E+6 2.4E+5
05-Jun-89 43.6 28.1 >20.0 NT 3.7 6.4E+6 1.6E+5
14-Jun-89 48.4 15.8 18.2 NY 2.0 9.2E+6 2.4E+5
20-Jun-89 NT NT >20.0 NT NT NT NT
27-Jun-89 NT NT 18.5 NT NT NT NT
06-Jul -89 52.8 25.7 19.3 NT 2.5 4.9E+6 1.7E45
22-Jul-89 30.4 33.8 NT NT 3.4 2.4E+6 2.4E+4
03-Aug-89 50.6 33.8 NT NT 4.0 3.3E+5 1.86+3
07-Sep-89 56.8 85.8 >20.0 NT 7.2 NT NY
18-Sep-89 64.9 38.0 >20.0 NT 5.8 2.1E+7 5.4E+4
29-Sep-89 NT NT 14.5 NT NT NT NT
05-0ct-89 59.4 45.0 >20.0 NT 5.2 3.5E+6 5.4E+4
23-0ct-89 52.1 39.0 »20.0 NT 6.1 7.6E+6 4.9E+4H
02-Nov-89 46.9 36.3 >20.0 NT 7.7 1.4E+6 1.36+44
20-Nov-89 51.4 20.3 >20.0 NT 7.0 7.0E+6 2.4E+4
04-Dec-89 61.7 30.7 »20.0 NT a.0 4.1E+5 2.4E+4
21-Dec-89 68.3 29.3 16.9 NT 6.7 2.6E+6 2.8844
02-Jan-90 80.4 30.4 17.1 NT 6.8 -- --
EW-16
15-Mar-89 1.8 0.5 NT ND ND NT NT
29-Mar-89 18.4 3.0 NT NT ND NT NT
C4-Apr-89 n.7 5.0 NT ND ND 5.7E+5 3.9E+2
11-Apr-89 28.6 4.8 NT NT ND 1.26+5 2.2E+2
18-Apr-E9 37.8 14.0 1.0 ND 1.2 3.26+6 1.4E+3
25-Apr-89 47.5 11.0 NT NT ND B.4E+S 7.0E+2
02-May-89 46.2 15.0 9.3 NT ND 3.5E45 1.4E44
09-May-89 46.2 18.5 14.7# NT 0.6 2.26+6 1.3643
17-May-8% 36.3 13.3 3.7 NT ND 4. 4E+5 -2.2E+3
23-May-89 29.7 1.8 10.1 NT D 8.6E+5 1.4E+3
31-May-89 35.2 1.8 1.1 NT 0.7 5.9€+6 3.5E43
05- Jun-89 31.5 12.5 12.6 NT ND 1.8€+6 2.2643
14- Jun-89 2.7 13.3 11.8 NT D 3.76+7 2.4E+5
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Table 5. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Samples from System Wells

‘ MICROBIAL
DISSOLVED DISSOLVED ENUMERAT 10N
WELL DATE NITRATE PHOSPHATE OXYGEN IRON AMMONTA TC HEY
LOD 0.5¢ppm}  0.5(ppm} 0.1¢{ppm) 0.1{ppm) 0.5(ppm) NA (CFU/ml} NA (CFU/ml}
20-Jun-89 8.8 13.5 15.8 NT ND 2.0E+7 3.5E+4
27-Jun-89 42.9 13.3 19.7 NT ND 9.5E+5 2.4E+5
06-Jul -89 55.0 16.0 15.8 NT ND 9.IE+6 1.1E45
22-Jul -89 23.8 18.3 NT KT 1.4 NT NT
03-Aug-89 42.9 20.0 NT NT 2.1 NT NT
17-Aug-89 52.8 25.6 NT NT 2.3 B.OE+5 3.1E+3
07-Sep-89 55.0 25.0 18.8 NT 1.3 NT NT
18-Sep-89 NT NT 19.8 NT NT NT NT
29-Sep-89 NT NT 15.1 NT NT NT NT
05-0ct-69 55.0 25.8 14.0 NT 2.9 NT NT
02-Nov-8¢9 28.2 20.0 13.3 NT 2.2 NT NT
21-Dec-89 NT NT 16.7 NT NT NT NT
02-Jan-90 NT NT 19.2 NT NT NT NT
EW-17
18-Apr-89 NT NT 16.8 NT NT NT M
25-Apr-89 6.2 8.3 NT ND ND NT NT
02-May-8% NT NT NT NT NT NT NT
G9-May-89 66.0 19.8 18.0* NT ND 1.26+6 1.6E+4
17-May-89 45.2 15.8 7.8 NT ND B.5E+5 3.5€+3
23-May-8% 44.0 14.2 18.0 NT ND &.5E+5 9.5E+2
31-May-89 46.2 14.0 19.6 NT ND 6.5E+5 2.8E+3
05-Jun-89 52.8 13.2 18.2 NT ND NT NT
14- Jun-&9 45.1 14.2 17.0 NT WD NT NT
20- Jun-89 NT NT 18.5 NT NT NT NT
27-Jun-B9 NT NT 16.1 NT NT NT NT
0&-Jul -89 Lh NT 16.4 NT NT NT NT
18-Sep-89 NT NT >20.0 NT NT NT NT
29-Sep-89 NT NT »>20.0 NT NT NT KT
05-0ct-8% NT NT »20.0 NT NT NT NT
21-Dec-89 NT NT 19.3 NT NT NT NT
02-Jan-90 NT NT 16.9 NT NT NT NT
EW-18
18-Apr-89 NT NT 10.5 NT NT NT NT
25-Apr-89 6.2 RT 9.2 NY NT NT NT
02-May-89 NT NT NT NT NT NT NT
09-May-89 NT NT 18.2* NT NT NT NT
17-May-89 3B8.4 NT 8.0 NT ND NT NT
23-May-89 37.0 NT 17.8 NT ND 7.0E+5 NT
31-May-B9 46.2 NT 17.8 NT ND 5.4E+6 1.7E+3
05-Jun-89 NT NT 19.1 NT NT NT RT
14-Jun-89 42.9 NT 14.5 NT ND NT NT
20-Jun-8% NT NT »20.0 NT NT L1} NT
27-Jun-89 NT NT »20.0 NT NT NT NT
06-J4ut -89 NT NT >20.0 NT NT NT NT
18-Sep-89 NT NT »20.0 NT NT NT NT
29-Sep-89 NT NT »20.0 NT NT NT NT
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Table 5. Results of Inorganic Chemical and Microbial Analyses of
l Ground-Water Samples from System Wells
MICROBIAL
. DISSOLVED DISSOLVED ENUMERATION
WELL DATE NITRATE PHOSPHATE OXYGENR IRON AMMDN A TC HCU
! LOO 0.5(ppm)  0.5(ppm) 0.1{ppm) 0.1¢ppm) 0.5¢ppm) NA (CFU/ml) NA (CFU/ml)
. 31-May-89 17.6 5.0 NT NT ND 3.TE+G 2.4E+4
05-Jun-89 17.6 1.3 NT KT ND 9.3E+4 7.9E+3
14-Jun-89 26.0 1.0 NT NT ND 5.BE+4 2.4E+S
' 20-Jun-89 29.0 0.8 KT NT ND 1.56+5 T-0E+3
27-Jun-8% 7.1 0.8 KT NT ND NT NT
06-Jul -89 43.4 0.5 NT NT KD NT NT
22-Jul-8% 26.8 0.5 NT NT ND NT NT
03-Aug-8% 25.8 0.5 NT NT ND NT KT
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 D NT NT
l 18-Sep-89 39.2 9.5 9.4 NT ND NT NT
29-Sep-89 NT NT 7.9 NT NT NT NT
05-0ct-89 39.4 9.5 10.3 NT ND NT NT
23-0ct-B9 48.0 9.1 13.8 NT ND NT NT
l 02-Nov-B9 39.2 12.0 15.4 NT ND NT NT
20-Nov-B89 40,2 10.9 12.4 NT ND NT NT
05-Dec-89 29.9 8.8 12.6 NT ND 5.7E+5 1.1E+4
21-Dec-89 25.2 7.5 5.8 NT 0.5 5.1E+5 2.2E+3
.. 02-Jan-%0 27.1 6.9 6.7 NT ND -- -
EW-22
20-Nov-89 38.3 7.2 NT NT ND NT NT
l 21-Dec-89 NT NT 4.9 NT NT NT NT
02-Jan-90 21.5 4.0 4.5 NT ND NT NT
. Injection Composite
I 21-Mar-89 26.0 42.0 NT NT 15.0 NT NT
18-Apr-89 37.8 110.0 NT NT 37.4 NT NT
24-Apr-89 24.6 45.0 NT NT 22.0 NT NT
l 01-May-89 23.2 40.0 NT NT a.3 NT NT
09-May-89 29.9 13.5 NT NT 1.5 NT NT
17-May-89 24.6 17.5 NT NT 6.1 NT NT
l 23-May-89 3.7 42.5 NT NT 2.1 NT NT
31-May-89 45.1 50.0 NT NT 14.5 NT NT
0&-Jun-89 35.9 30.0 NT NT 10.2 NT NT
20~ Jun-89 35.9 35.0 NT NT 8.8 NT NT
l 27-Jun-89 26.4 29.0 NT NT 9.8 NT NT
06-Jul-89 34.8 42.5 NT NT 9.4 NT NT
22-Jul -89 23.8 42.5 NT NT 10.2 NT NT
L 03-Aug-89 231.8 38.5 NT NT 10.2 NT NT
l 17-Aug-89 17.6 30.0 NT NT 16.0 NT NT
07-Sep-89 35.0 50.0 NT NT 10.9 NT NT
18-5ep-89 55.0 58.0 NT NT 17.4 NT NT
05-0ct-89 48.4 35.0 NT NT 5.4 NT NT
l 23-0ct-89 33.4 40,5 NT NT 6.2 NT NT
02-Nov-29 18.7 39.0 RT NT 7.3 NY NT
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WELL

Ground-Water Samples from Monitoring Wells

NITRATE

PHOSPHATE

DISSOLVED
OXYGEN

Results of Inorganic Chemical and Microbial Analyses of

DISSOLVED
{RON (Fe)

Harding Lawson Associates

AMMONIA

MICROBIAL
ENUMERAT
TC

10N

....... N N L LT T R L L L L L L L T T T

0.5{ppm)

0.5(ppm)

0.5¢mg/1)

0.1¢ppm)

0.5(ppm)

NA (CFU/ml)

NA (CFU/ml)

------------------------------------------------------------------------------- T

M- 1

MH-5

My-7

M-8

M-

03-Aug-89

06-Jun-89
DA-Jul -89

06-Jun-8%
06-Jul -89
22-Jut-89
03-Aug-89
07-Sep-89
05-0ct-89
02-Kov-89
Dé6-Dec-89
02-Jan-90

0&-Jun-89
06-Jul -89
D2-Nov-8%

03-Mar-8%9
15-Mar-89
29-Mar-8%
04-Apr-8%
11-Apr-8¢9
18-Apr-2¢
25-Apr-8%
02-May-8%
09-May-89
17-May-29
23-May-3%
31-May-89
06-Jun-89
14~ Jun-8¢%
06-Jul -89
22-Jul -89
03-Aug-89
17-Aug-89
07-Sep-89
05-0ct-89
02-Nov-89
05-Dec-89
02-Jan-90

03-Mar-89

5.3

10.1
NT

ND
ND
ND
ND
ND
ND
ND
ND
ND

NT
NT
NT

37.0/32.0
6.0
37.0
41,8
42.1
56.3
as.0
7.8
44.0
41.0
54.1
NT

46.2
63.8
56.8
37.4
38.5
4.4
a83.6
105.6
78.3
9.6
87.9

8.4/5.5*

1.5

6.0
32.0
35.0
60.0
60.0
50.0
82.5
37.5
21.3
20.0

NT.
34.0
14.0
30.0
29.0
25.0
20.0
9.0
41.3
18.6
20.3
25.7

1.0

5.9

4.2
4.2
6.5

1_0tt
NT
NT
NT
NT
B.4
»20.0
18.2
16.6
B.5
NT
NT
NT
13.9
NT
NT
NT
NT
15.5
13.5
18.9
1.0
NT

40w

NT

NT
NT

KT
NT
NT
NT
NT
NT
KT
Nt
NT

NT
NT
NT

ND
ND
NT
ND
NT
ND
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
RT
NT
NT
NT

ND

ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

NT
NT
NT

ND
ND
ND
ND
ND
0.9
2.9
4.8
6.2
5.6
3.9
NT
10.8
3.3

4.4

NT

NT
NT

NT
NT
KT
NT
NT
NT
NT
NT
NT

NT
NT
NT

5.3E+5
5.9E+&
1.8E+6
3.6E+5
3.6E+5
1.2E+6
9.9E+5
3.5E+6
NT
NT
NT
NT
NT
NY
RT
NT
NT
NT
NT
RT
1.7TE+6
NT
NT

2.3E+5

NT

NT
KT

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT
NT
NT

Q.5E+2
1.8BE+2
2.1E+2
1.1e+2
1.4E+2
2.2E+2
3.5E+3
5.4E+3
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
7.0E+3
NT
NT

3.5e+2
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Table 6. Results of Inorganic Chemical snd Microbial Analyses of
Ground-Water Samples from Menitoring Wells

MICROBIAL
DISSOLVED D1SSOLVED ENUMERATION
WELL DATE RITRATE PHOSPHATE OXYGEN IRON (Fe) AMMONIA TC HCU
10O 0.5(ppm) 0.5({ppm} ¢c.5(mg/t) 0.1(ppm) 0.5(ppm) NA (CFU/ml) NA (CFU/mL)
15-Mar-89 5.5 1.2 NT ND ND NT NT
29-Mar-89 11.4 4.5 NT NT ND NT NT
04-Apr-89 15.0 1.3 NT ND ND Nt NT
11-Apr-89 16.5 2.3 NT NT ND NT NT
18-Apr-89 156.0 5.3 5.0 NT ND NT NT
25-Apr-89 14.1 2.0 2.2 NT ND NT Nt
02-May-89 19.4 6.5 2.6 NT ND NT NT
09-May-B9 17.6 1.8 3 NT ND NT NT
17-May-89 21.1 1.5 1.9 NT ND NT NT
23-May-89 17.6 1.3 NT NT ND NT NT
11-May-89 NT NT NT NT NT NT NT
06-Jun-89 17.6 2.3 2.0 NT ND NT NT
14- Jun-89 23.1 RO 2.1 NT NT NT NT
06~-Jul -89 20.9 RO NT NT NT NT NT
22-Jul -89 17.6 0.5 NT NT ND NT NT
03-Aug-89 23.8 RO NT NT ND NT NT
17-Aug-89 16.5 1.3 NT NT ND NT NT
07-Sep-89 18.0 1.5 6.2 NT ND NT NT
18-Sep-89 2.9 6.0 NT NT ND NT NT
05-0ct-89 21.8 11.0 6.1 NT 0.7 NT NT
23-0ct-39 23.8 3.0 6.5 NT ND 3.2E+6 7.0E+3
D2-Nov-8% 21.1 1.5 B.9 NT ND NT NT
20-Nov-8% 741 0.5 6.5 NT KD 1.9E+6 5.4E+4
05-0Dec-89 23.4 7.7 6.5 NT ND 1.1E+5 2.4E+4
02-Jan-%0 1.1 2.1 NT NT 0.5 -- --
MR-11
03-Mar-89 ND/ND* 0.8 2.0 NG ND 1.1E+& 2.8E+3
15-Mar-89 WD 1.0 NT KD ND NT NT
29-dar-89 31.7 4.3 NY NT ND NT NT
Dé-Apr-89 37.0 5.0 NT ND ND NT NT
11-Apr-8¢% 40.7 24.0 NT NT ND J.BE+5 1.1E+2
18-Apr-89 56.3 26.0 5.7 ND ND 1.2E+6 1.7E+2
23-Apr-39 446.0 29.7 11.8 NT ND 4. TE+S 1.1E+3
02-May-89 74.8 41.3 17.1 NT ND 2.4E+6 S.4E+3
09-May-89 57.2 29.7 12.5 NT ND 1.4E+6 S.4E+3
17-May-89 46,2 21.5 2.9 NT ND 3.5E+6 1.6E+4
23-May-89 52.8 15.8 NT NT ND 2.0E+4 3.3E+3
31-May-89 5B.3 29.7 »>20.0 NT ND 7.0E+5 2.4E+5
0&- Jun-89 &6.0 33.0 NT NT ND 5.0E+6 2.8E+4
14-Jun-89 52.8 25.7 14.9 NT 0.5 1.2E+7 2.4E+5
20-Jun-89 1.6 24.8 12.8 NT 0.9 T.1E+6 1.16+4
06-Jul -B9 56.8 32.8 NT NT NT B.5E+6 5.4E+S
22-Jul -89 330 27.2 NY NT 9.6 NT ) NT
03-Aug-89 52.8 19.% NT NT 4.3 1.9E+45 1. TE+4
17-Aug-89 58.3 38.9 NT NT 5.8 1.1E+6 1.8E+4
07-Sep-89 61.6 47.2 15.3 NT 7.4 1.3e+é 4.9E+3
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Table 6. Results of Inorganic Chemical and Microbial Analyses of
Ground-Water Samples from Monitoring Wells

. MICRCBIAL
DISSOLVED [1SSOLVED ENUMERATION
WELL DATE NITRATE PHOSPHATE QXYGEN IRON (Fe) AMMONTA TC HCUY
Lco 0.5(ppm) 0.5¢(ppm) 0.5(mg/1} 0.1¢ppm) 0.5¢ppm) NA (CFU/ml) NA {CFU/ml)
23-May-89 48.4 1.8 1.3 NT ND 1.0E+6 3.3E+2
06~ Jun-89 53.9 2.5 NT NT ND KT NT
06-Jul -89 46.9 7.5 NT NT ND 3. BE+& 3.3+
22- Jul -B9 28.2 10.3 NT NT ND 1.7E+6 2.26+3
03-Aug-89 38.5 10.8 NT NT ND NT NT
17-Aug-89 70.4 18.6 NT NT ND NT NT
07-Sep-89 56.8 29.0 16.5 NT 1.6 NT NT
18-Sep-89 56.8 32.0 NT NT 1.6 NT NT
05-0ct-89 70.0 29.0 »20.0 NT 1.5 NT NT
02-Nov-B9 £0.7 356.0 »20.0 NT 1.9 1.3E+5 4.9E+3
05-Dec-89 54.2 30.4 19.2 NT 3.2 NT NT
21-Dec-89 43.9 27.2 NT NT 2.3 1.2E+% NT
02-Jan-90 55.2 28.3 NT NT 6.7 NT NT
M-16
03-Nor-89 49.3/17.0 1.2 2.0%* ND ND 8.4E+5 1.4E+2
10-Mar-89 14.5 2.2 NT ND ND 1.4E+5 1.2E+3
15-Mar-8% 1.4 3.0 NT ND ND &.0E+6 1.1E+3
29-Mar-89 33.4 7.2 NT NT ND 1.6E+6 3.5E+3
04-Apr-89 39.6 1.5 NT 0.2 NT 2.2E+6 1.2643
11-Apr-8% 37.8 16.0 NT NT ND 6.7E+5 1.4E+3
18-Apr-8% 52.8 20.0 14.0 ND ND 1.3E+6 2.3E+2
25-Apr-89 49.3 22.0 >20.0 ND ND 5.1E+5 2.2E+2
D2-May-89 57.2 31.3 14.6 NT ND 2.2E+6 1.76+43
09-May- 8% 59.4 23.6 15.3 NT ND 4.0E+6 9.5E+2
17-May-8% 41.8 16.5 9.5 NT ND &.BE+S T.4E+3
23-May-8% 46.2 23.9 17.3 NT ND 1.0E+6 2.2E+3
31-May-8% 61.6 15.7 16.2 NT ND 4 4E+5 4. 9E+3
05+ Jun-89 43.6 18.2 NT NT ND 4.0E+6 2.BE+4
20- Jun-8% 61.6 7.6 5.3 NT ND 1.18+7 5.4E+4
06-Jul -89 55.4 23.1 NT NT 1.5 5.7E+6 4. 9E+4
22-Jul -89 55.0 10.7 NT NT ND NT NT
03-Aug-89 45.8 10.0 KT NT 1.3 1.1E+5 1.8E+3
17-Aug-89 74.8 19.0 KT NT 1.5 B.1E+S 1.4E+4
07-Sep-89 61.6 52.1 16.6 NT 3.7 8.2E+5 1.1E+4
18-Sep-89 28.2 42.9 NT NT 5.4 1.4E+6 S.4E+4
05-0ct-89 656.0 49.0 >20.0 NT 6.3 1.8E+$ 7.9E+3
23-0ct-89 48.4 36.5 >20.0 NT 4.7 NT NT
02-Nov-89 48.4 5.0 »>20.0 NT 5.5 NT NT
20-Nov-89 42.1 26.7 18.2 NT 4.1 & . 4E+5 1. 1E+4
05-Dec-89 55.2 32.0 >20.0 NT 5.8 9.2E+5 2.8E+4
02-Jan-50 &5.5 30.4 NT NT 3.8 - -
MW-17
03-mar-89 NT NT NT NT NT NT NT
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
2%-Mar-89 25.5 3.8 NT NT ND 2.6E+6 1.1E+3
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Table 6. Results of Inorganic Chemical and Microbial Analyses of
' Ground-Water Samples from Monitoring Wells
MICROBIAL
D1SSOLVED DISSOLVED ENUMERATION
. WELL DATE NITRATE PHOSPHATE OXYGEN ERON {Fe) AMMONIA TC HCUY
LOD 0.5¢ppm) 0.5¢{ppm) 0.5¢(mg/L) 0.1{ppm) 0.5¢ppm} NA (CFU/ml) WA (CFU/mi)
" 04-Apr-89 35.2 3.5 NT ND ND 3.3646 6.8E+2
11-Apr-89 49.4 a.0 NT NT KD 1.5E+6 3_9E+2
1B-Apr-89 52.8 16.0 11.8 ND ND 1.2E+6 1.4E+2
' 25-Apr-29 51.0 11,46 13.5 ND ND 6,0E+5 1.7E+2
02-May-89 s2.8 17.0 13.3 NT ND 5.1E+6 3.5E+2
09-May-87 4.9 5.0 4.6 NT ND 6.5E+6 9.5E+2
17-Hay-89 &7.7 17.6 8.4 NT ND 3.0E+5 5.4E+3
. 23-May-39 57.2 14.5 17.0 NT ND 1.1E+6 3.9e+42
0&-Jun-8%9 46,2 15.0 NT T ND 3.0E+6 3.56+4
14~ Jun-89 42.9 18.0 15.4 NT ND 3.0E+6 4.3E+4
27-Jun-89 56.8 11.0 NT NT ND 1.16+7 9.2E+4
l 06=-Jul -89 50.& 13.0 NT NT ND 7.2E+6 1.1E+45
22-Jul -89 45.8 20.0 NT NT ND 7.3E+5 7.9E+4
03-Aug-89 70.4 1%.0 NT NT t.0 B.3E+ 1.36+3
I 17-Aug-89 63.8 20.0 NT NT 1.7 2.3645 9.26+3
07-Sep-89 7.2 32.0 NT NT 1.4 9.2E+6 1.3e+4
18-Sep-89 71.5 24.6 NT NT 3.3 6.5E+5 1.TE+4
. 05-0ct-89 75.9 39.0 NT NT 5.8 9.3E45 2.4E+4
' 23-0ct-89 52.8 38.0 »>20.0 NT 4.7 8.4E+S 1.5E+5
i 02-Nov-89 57.2 35.0 »>20.0 NT 6.% NT NT
20-Nov-89 52.4 24.0 15.4 NT 4.8 NT NT
05-Dec-89 &5.5 28.8 19.4 NT 7.3 NT NT
I 02-Jan-90 53.3 30.4 NT NT 9.2 NT NT
MW-18
03-Mar-8% 15.4/9.3 0.5 2.9%x ND ND 1.3E+8 7.9E+1
l 15-Mar-89 4.0 1.1 NT ND ND NT NT
29-Mar-89 &.8 3.0 NT NT ND NT NT
04-Apr-89 6.6 2.8 NT ND ND NT NT
11-Apr-89 6.6 3.8 NT T ND NT NT
I 18-Apr-8¢ 6.6 5.8 5.0 NT ND NT NT
25-Apr-8% 2.2 1.3 3.0 NT ND NT NT
02-May-8% 8.8 4.5 3.4 NT ND NT NT
{ 09-May-8% 11.6 1.8 &.1 NT KD NT NT
' 17-May-89 5.8 1.8 3.3 NT ND NT NT
23-May-89 14.5 1.5 39 NT ND NT NT
31-May-89 NT NT NT NT NT NT NT
06~ Jun-89 17.1 1.3 NT NT ND NT NT
27-Jun-89 8.8 0.8 NT NT ND NT NT
06-Jul -89 15.7 ND NT NT NT NT KT
22-Jul-89 17.2 0.5 NT NT ND NT NT
l 03-Aug-89 11.0 0.5 NT NT ND NT NT
17-Aug-B9 16.5 1.3 NT NT ND HT NT
07-Sep-89 15.0 3.0 NT NT ND NT NT
05-0ct-89 22.0 6.0 NT NT ND NT NT
' 02-Nov-89 15.0 2.3 NT NT ND NT NT
04-Dec-89 13.5 5.9 6.1 NT ND NT NT
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Table 6. Results of Incrganic Chemical and Microbial Analyses of
Ground-Water Samples from Monitoring MWells

MICROBIAL
DISSOLVED DISSOLVED ENUMERAT 10K

WELL DATE NITRATE PHOSPHATE QXYGEN IRON (Fe} AMMON A TC HCU
Lon 0.5¢ppm) 0.5¢ppm) 0.5¢(mg/L) 0.1¢(ppm) 0.5(ppm) NA (CFU/mL) NA (CFU/ml}

02-Jan-9%0 11.6 1.6 NT NT ND NT NT
MW-19

02-Jan-90 NG 2.4 NT NT WD NT - NT
Mu-20

02-Jan-90 10.1 2.1 NT NT ND NT NT
NOTES:

HCU: Hydrocarbon Utilizers -

TC: Total Count

LOD: Limit of Detection.

NA: Limit of Detection not applicable.
ND: Mot detected at or above LOD.

NT: Not tested.

* : First value from HLA laboratory

Second value from Pace Laboratories, Inc.

Results from Pace Laboratories, Inc.

Results npt available.

Inorganic constituents reported in parts per million (ppm).

Microbial comts?_é_ported in colony-forming units per miililiter of water (CFU/mL).
Analyses performed by HLA laboratory unless otherwise indicated.
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Table 7. Results of Organic Chemical Analyses of Ground-water Samples from Monitoring
l and System Wells
Purgeable Aromatics (EPA Method 8020)
' Petroleum Hydrocarbons (EPA Method 8015)
ETHYL XYLENES, TPH AS
WELL DATE BENZENE TOLUENE BENZENE TOTAL GASOL INE
l LoD (mg/Ll) 0.0005/0.0002 * 0.000570,0002 * 0.25/0.05**
' 07-Jun-89 0.082 0.097 0.045 0.167 12
] 0&-Jul-89 @ 2.172.3 2.5/2.8 0.14/0.156 2.6/3.0 15415
02-Aug-89 7.2 7.5 0.26 7.1 37
05-Sep-89 5.0 6.9 0.41 5.2 47
' 04-0ct-89 33 2.8 0.15 2.5 1
01-Nov-89 2.1 2.8 0.11 1.8 13
05-Dec-89 1.3 1.5 0.084 1.3 7.6
03-Jan-90 2.1 0.27 0.017 0.53 2.7
' MW-12
15-Feb-89 ND ND ND ND ND
03-Mar- 8% NT NT NT NT ND
05-Apr-8% 0.0014 0.0023 ND 0.0054 ND
02-May-39 0.026 0.0033 ND 0.0063 0.10
07- Jun-8% 0.034 0.0037 ND 0.012 0,18
06-Jul -89 0.029 0.0025 ND 0.0059 0.12
. 02-Aug-39 0.023 6.002 ND 0.005 ND
07-Sep-89 2 0.051/70.059 0.0016/0.0022 ND/KD 0.0049/0.0058 ND/ND
05-0ct-89 & 0.037/0.040 0.0032/0.0031 NO/ND 0.0086/0.0094 ND/ND
02-Nov-89 0.0055 0.0011 ND 0.0019 0.071
I 06-Dec-89 0.00562 0.0012 ND 0.0017 0.06
03-Jan-%0 0.0085 0.0010 ND g.0012 0.09
Mu-13
02-Mar-89 NT NT NT KT 1.4
04 -Apr-8%9 0.041 0.039 0.0038 0.28 0.71
01-May-89 0.048 0.049 0.013 0.13 0.34
07-Jun-B89 0.051 0.037 0.02 0,082 0.98
' 06- Jul -89 0.210 0.054 0.013 0.109 0.76
02-Aug-89 0.098 0.011 0.0005 0.031 0.27
07-Sep~-89 0.039 0.0020 ND 0.0050 ND
04-0ct-B9 4.0 1.6 0.20 1.5 9.2
l 01-Nov-£9 1.7 0.08%6 0.0 0.37 5.6
06-Dec-89 @ .2711.1 0.15/0.14 0.21/0.19 0.456/0.42 S.174.4
03-Jan-90 0.92 0.13 0.20 0.38 3.7
Mu-14
' 02-Mar-89 NT NT NT NT ND
04-Apr-89 0.44 0.063 ND 0.2?7 1.4
01-May-8%9 0.35 0.011 ND 0.0%4 0.94
l 07-Jun-8% & 0.057/ND 0.0022/ND 0.0005/ND 0.043/ND 1.1/0.564
0&-Jul -89 3.0 1.7 0.050 3.6 14
. 01-Aug-89 0.49 0,084 ND 0.84 4.5
06-Sep-89 1.0 0.090 ND 1.4 4.9
' 04-0ct-89 0.70 0.015 ND 0.75 3.1
01-Nov-89 0.36 0.0058 ND 0.24 1.4
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Table 7. Results of Organic Chemical Analyses of Ground-water Samples from Mcnitoring
l and System Wells
Purgeable Aromatics (EPA Method B020)
. Petroleum Hydrocarbons (EPA Method 8015)
ETHYL XYLERES, TPH AS
WELL DATE BENZENE TOLUENE BENZENE TOTAL GASOLIKE
l LoD (mg/1) 0.000570.0002 * 0.0005/0.0002 * 0.25/0.05%
' 05-Dec-89 0.35 0.0065 LT 0.0010 .25 1.3
02-Jan-90 0.080 0.0017 ND 0.091 0.53
Mu-15
03-Mar-89 NT NT NT NT 3.9
l 04-Apr-8% 0.88 ¢.97 6.1 0.93 3.7
02-May-89 1.5 1.1 0.086 0.74 2.7
07-Jun-29 5.7 4.3 0.3 2.4 22
05-Jul -89 2.0 3.0 0.26 2.0 12
03-Aug-89 2.6 2.8 0.75 3.8 24
06-Sep-89 1.1 1.4 0.23 1.3 7.3
04-0Oct-BY 0.59 1.1 0.074 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
02-Jan-90 0.37 0.65 0.053 0.35 2.6
MW-156
' 02-Mar-8% NT NT NT NT 2.1
04-Apr-89 2.1 2.2 0.18 1.4 6.7
02-May-89 0.74 0.94 o.M 0.95 2.7
07-Jun-89 0.37 0.56 0.51 .35 14
l 05-Jul -89 1.9 2.7 1.8 4.5 14
03-Aug-89 8 1.8/1.9 2.6/2.6 0.18/0.1% 5.7/6.0 1717
0&-Sep-89 D.%6 3.3 0.26 1.3 8.9
' D4-0ct-89 0.72 2.1 0.16 1.3 5.4
02-Nov-89 0.74 2.8 0.37 2.4 1"
05-Dec-89 0.38 0.79 0.087 0.75 3.6
02-dan-90 0.25 0.39 0.037 0.36 1.9
I Mu-17
C4-Apr-89 3.1 2.9 0,27 3.9 12
02-May-89 1.2 1.0 0.11 1.4 3.9
07-Jun-89 1.2 1.2 ND 1.3 6.3
. 05-Jul-89 3.0 3.3 2.7 3.9 18
02-Aug-89 4.8 9.5 0.63 14 &7
03-Aug-33 5.1 6.1 0.73 12 NT
06-Sep-89% 2.8 4.5 0.32 8.4 21
04-0ct-89 0.47 0.092 0.018 1.0 2.8
01-Nov-B9 0.19 0.011 0.1 .18 0.93
05-Dec-B9 0.16 0.036 0.0071 0.13 0.76
' 03-Jan-$0 0.056 0.0030 0.0010 0.022 0.25
Mi-18
15-Feb-89 ND ND ND ND KD
03-Mar-89 NT NT NT KT ND
' 05-Apr-389 ND ND ND ND ND
02-May-8%9 N ND KD ND ND
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Table 7. Results of Organic Chemical Analyses of Ground-water Samples from Monitoring
l and System Wells
Purgeable Aromatics (EPA Method 8020)
' Petroleum Hydrocarbons (EFA Method 8015)
ETHYL XYLENES, TPR AS
WELL DATE BENZENE TOLUENE BENZENE TOTAL GASOL INE
' LoD (mg/t) 0.0005/0.0002 * 0.0005/0.0002 * 0.25/0.05%*
l 07-Jun-39 ND ND ND ] KD
06~-Jul -89 ND ND ND ND )
02-Aug-8% NG ND ND ND ND
06-Sep-29 ND ND KD ND ND
l 05-0ct-89 ND ND ND ND ND
01-Nov-8% ND ND ND ND D
06-Dec-89 ND 0.0009 ND 0.0013 ND
02-Jan-%0 0.018 0.0080 0.0014 0.0098 0.10
MW-19
15-Dec-89 5.0 0.30 0.078 0.461 12
03-tan-90 3.0 0.46 0.12 1.1 13
l MW-20
15-Dec-89 ND ND ND ND ND
03-Jan-90 0.0004 0.0004 ND 0.0008 ND
EW-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 1.7 5.0 D.2 3.5 24
05~ Jul -89 4.4 5.1 0.32 3.8 24
l 02-Aug-39 3.1 4.0 0.4 2.9 23
05-Sep-8% 3.0 3.7 0.26 3.0 1
05-0ct-89 1.3 1.7 LT 0.10 0.3 7.3
l 02-Nov-89 2.4 4.0 0.23 r | 19
i 05-Dec-89 1.3 2.2 0,014 1.3 7.5
04-Jan-90 1.7 3.2 0.25 1.7 13.0
EW-4
I 04-Apr-89 NT NT NY NT 2.5
01-May-89 0.56 0.28 0.03& 0.72 2.0
05-Jun-89 0.4 0.2 ND 0.6 3
05-Jul-89 D.29 0.15 0.021 1.2 4.3
l 02-Aug-89 0.23 0.1 0.023 1.1 6.3
06-5ep-89 0.17 0.038 LT 0.0005 0.80 3.0
02-Kov-839 0.12 0.08% 0.009 0.48 5.3
' 05-Dec-89 0.17 0.029 0.011 0.62 3.5
04-Jan-%0 0.17/0.2 0.027/0.0085 0.0085/0.0027 0.19/0.21 1.4/1.7
EW-6
02-Nov-8% 20 22 0.54 12 100
' 05-Dec-8% 20 24 1.3 13 93
04-Jan-90 25 34 2.0 16 160
EW-7
05-Jul-89 . 18 16 0.67 10 74
' 05-0ct-89 38 46 LT 0.50 1" 210
02-Nov-E9 30 k14 1.8 15 170
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.......................................................

EW-8

EW-9

EW-10

Ew-11

Ew-12

EW-13

EW-14

EW-15

Harding Lawson Associates

Results of Organic Chemical Analyses of Ground-water Samples from Monitoring

and System Wells

Purgeable Aromatics (EPA Method 80202
Petroleun Hydrocarbons (EPA Method B015)

01-May-89
05-Jun-89
05-Jul-89
02-Aug-89
0&-Sep-89
05-0ct-89
02-Nov-89
05-Dec-89
04-Jan-90

21-Nov-8%
05-Dec-8%
04-Jan-90

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

07-Sep-89

01-May-89
05- Jun-89
05-Jul -89
02-Aug-89
07-5ep-89
05-0Oct-B9
05-Dec-89
04~ Jan-90

19-Apr-89
07-Sep-89

05-Jul-89
07-Sep-89
05-0ct-89

19-Apr-89 #

05-Jul-89
02-Aug-89
07-Sep-89

BENZENE

1.8
25
5.2
4.5
2.2
b.b
3.2
1.8

0.058
3.3

13080
2.0
1.7
8.4

TOLUENE

0.49
2.0
2.9
5.6
5.5
4.6
8.6
0.5
2.0

ND
6.7
3.5

8.0

0.66
20
5.6
5.4
1.8
5.5
4.7
2.4

D.0064
3.2

&1000
2.8
3.4
7.6

ETHYL
BENZENE

XYLENES,

TOTAL

0.0005/0.0002 *

1.9
0.3&

0.021
ND
0.22
0.33
0.19
LT 0.25
0.1
0.037
0.078

ND
0.35
0.17

0.80
0.20
0.048

0,52

0.043
0.8
0.38
0.39
0.05¢%
LT 0.10
0.20
0.10

ND
1.8

0.03
0.20
LT 0.10

16000
0.26
0.68
0.20

17
7.0

0.30
1.4
31
5.8
10
7.0
6.2
3.0
1.8

ND
5.7
2.9

9.2
7.0
3.3

1.1
3.7
0.74
140000
2.9

2.5
6.3

0.25/0,05%*

O L L T T S

59

2.3

8.3
19
37

Al

56
§.8

14

ND
27
17

42
19
14

25

3.6
n
25
25

9.9
21
17

2.1

0.7%
15

8.7
14
24

5460000
19
15
37



Page & of 7
l Harding Lawson Assaociates
Table 7. Results of Organic Chemical Analyses of Ground-water Semples from Monitoring
l and System Wells
Purgeeble Aromatics (EPA Method 85020)
. Petroleun Hydrocarbons (EPA Method 2015)
ETHYL XYLENES, TPH AS
WELL DATE BENZENE TOLUENE BENZENKE TOTAL GASOLINE
l LoD {my/L> 0.000550.0002 * 0.0005/0.0002 * 0.25/0.05%
' 05-0ct-8% 2.6 1.7 LT 0.10 0.62 12
02-Nov-89 ND 0.0014 ND 0.0029 0.16
05-Dec-89 3.1 4.1 . 0.32 3.0 19
04-Jan-90 0.72 0.49 0.026 0.43 3.5
l EW-16
D4-Apr-89 2 2.8/3.3 2.0/2.6 0.10/0.%4 0.99/1.2 8.9/8.8
19-Apr-89 0.002 0,0027 ND 0.0021 0.57
01-May-89 5.0 4.5 0.34 2.5 12
. 05~-Jun-89 2.5 2.6 ND 1.8 9.5
05-Jut -89 2.8 3.6 0.28 1.8 16
02-Aug-89 1.1 1.2 0.86 1.2 6.6
07-Sep-89 2.6 2.7 0.1 1.9 1
05-0ct-89 3.6 2.9 0.15 2.4 16
02-Nov-8%9 1.8 1.7 0.82 0.33 1"
EW-19
l 01-May-89 1.4 1.2 0.058 0.77 3.4
05-Jun-89 0.9 0.6 ND 0.6 2.9
05-Jul-89 a 2.2/1.4 0.42/0.7 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
l 07-Sep-89 2.5 2.1 0.15 1.5 9.1
05-0ct-89 5.1 3.7 0.048 3.0 13
D2-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
' 04-Jan-90 1.0 1.5 0.082 0.9 5.3
EW-21
05-Jun-89 ND ND ND 0.3 3.2
l 05- Jut -89 0.0026  0.015 0.017 0.095 1.1
02-Aug-89 0.0027 0.012 0.0054 0.031 0.48
07-Sep-89 0.0060 0.00%5 0.0020 0.0026 0.34
05-0ct-8¢9 0.0009 . 0.0098 0.0012 0.0093 0.50
l 02-Nov-89 0.002 0.028 0.00568 0.14 0.88
- 05-Dec-89 0.0034 0.054 0.019 0.14 0.57
04~-Jan-90 0.004 0.10 0.041 0.35 1.8
EW-22
21-Nov-89 0.056 0.0 LT 0.005 0.12 6.1
04 - Jan-90 1.3 11.0 0.83 B.4 36.0
BLARK
05-Apr-89 0.5 ND ND ND ND
01-May-89 ND ND ND ND ND
06-Jun-89 ND ND ND ND ND
0&-Jul -89 ND ND ND ND ND
01-Aug-89 ND ND ND ND D
02-Aug-&9 ND KD ND ND ND
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Table 7. Resuits of Organic Chemical Analyses of Ground-water Samples from Monitoring
and System Wells

Purgeable Aromatics (EPA Method 8020)
Petroleum Hydrocarbons (EPA Method 8015}

ETHYL XYLENES, TPH AS
WELL  DATE BENZENE TOLUENE BENZENE TOTAL GASOLINE
LoD (mg/1) 0.0005/0.0002 * 0.0005/0.0002 * 0.25/0.05%
03-Aug-89 ND ND ND ND . W
06-Sep-89 ND ND D ND D
07-5ep-89 ND ND ND ND ND
04-Dct-89 ND ND ND ND ND
02-Nov-89 ND ND ) ND ND
05-Dec-89 D ND ND ND ND
03-Jan-90 ND 0.0006 ND 0.0017 ND

NOTES:
LoD: Limit of Detection.
ND: Mot detected at or above LOD.
NT: Not tested.
*: LOD Changed to 0.0002 on 01-May-E9
**: LOD Changed to 0.05 on 01-May-89
@: Two values indicate results of duplicate analyses.
LT: Less than the concentration indicated.
#: Free product cbserved in well.
Organic constituents reported in milligrams per liter.
Analyses performed by PACE Laboratories, Inc.
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Table 8. Results of Organic Chemical Analyses of Soil Samples from
I Confirmation Borings and New Monitoring Wells
Purgeable Aromatics (EPA Method 8020) Petroleun Hydrocarbons (EPA Methed 8015)
l OVA ETHYL XYLENES, TPH as
LOCATION DEPTH (ft} HEADSPACE BENZENE TOLUENE BENZENE TOTAL GASOLINE
. LoD (ma/ky) 0,005 0.005 0.005 0.005 1.0
CONFIRMATION BORINGS
BC-17 * 23-23.5 800 NT NT NT NT NT
12711789 * 24-24.5 >1000 NT NT NT NT NT
264.5-25 >1000 5.6 21 20 51 1200
* 26-26.5 »>1000 NT NT NT NT NT
l * 27.5-28 >1000 NT NT NT NT NT
Composite (23-28 feet) 37 230 &3 360 2700
8c-18 * 23-23.5 80 NT KT NT NT NT
' 12/11/89 % 24-24.5 >1000 NT NT RT NT NT
26.5-25 >1000 1 260 LT 1.3 310 4500
* 26-26.5 >1000 NT NT NT NT NT
* 27.5-28 110 NT NT NT NT NT
Composite (23-28 feet) LT 0.63 5.0 3.9 25 290
BC-19 * 23-23.5 21 NT NT NT NT NT
. 12/11/89 * 24-26.5 >1000 NT NT NT NT NT
24.5-35 >1000 10 " T 1.3 13 310
26-26.5 >1000 NT NT NT NT NT
27.5-28 380 NT NT NT NT NT
l Composite (23-28 feet) 1.4 29 15 100 680
BC-20 * 23-23.5 0 NT NT NT NT NT
12/12/B9 * 24-24.5 0 NT NT NT NY NT
25.5-26 75 ND 0.022 ND 0.008 8.4
26-26.5 Q NT NT NT NT NT
27.5-28 0 NT NT NT NT NT
l Composite (23:28 feet) 1.4 4.4 18 22 710
NEW MONITORING WELLS
l Hu-19 20-20.5 220 ND ND ND 0.007 ND
13-Dec-B9 25-25.5 >1000 0.10 0.49 0.43 2.3 2B
30-30.5 200 ND ND HD ND ND
l Mu-20 21-21.5 0 0.010 0.041 0.006 a.035 ND
12-Dec-89 26-26.5 12 ND 0.007 ND 0.006 3.1
NOTES - L0OD: Limit of Detection unless otherwise noted
ND: Not detected at or ebove limit of detection (LOD)
NT: Not tested; *: Sample used in composite sample
LT: Hot detected at or above concentration shown
' Organic constituents reported in milligrams per kilogram (mg/kg)
Analyses performed by PACE Laboratories.
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LINEAR REGRESSION ANALYSIS
January 2, 1990
y = 093 x + 1.44
r = 0.96
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Simulated Ground—water Elevations (feet)
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| | LI | LI |

18 20

Linear Regression of Observed Versus Simulated pLaTE

Harding Lawson Assaclates Ground-Water Elevations-January 2, 1990
me——  ENgineeringand Soil Treatment System 3
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I B | Oakland, California
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of Gas Station
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. Approximate Former Location
4 Ir:g-T """ of Underground Fuel Tanks
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46.8 lewa S ’_EB-S Approximate Location of
= : A Previously Instafled Piezometer
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o o] MW-15 !IW-'? - br=de EW-5 HLA Monitoring Well
3 w13 WEWE'S | Pse2 [ i 3 EW 1|
8 421 2he & MW-16 sBA-T T = A ! Extraction Well
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& M4 HWs AT o™ approximate Location of
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10.1 IW-12_¢_ A Leg © d BNl L
- EW-8 |
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EW-16 1502 Ja ‘EW-13 o=y B . r 1.1 0.5 ppm]
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L_-1 L NO Not Detected at or
. A / - above LOD
oth Street
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“ ~
— 0 50 100 Q|
SCALE IN FEET \
Hardtng Lawson Assoclates Concentratrions of Nitrate in Aate
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Pacific Renaissance Plaza
: Qakland, California
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50 100 \\
SCALE IN FEET \
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Appendix A

BORING LOGS AND WELL COMPLETION DETAILS




I 8 g 2
’ Top of PV¥C Casin 3 = .
P 9 2 3 . B Equ]pment CME-63 HSA
Elevatign_36.62 ft - & a
. 5 «a I 85 Elevation <37.15ft Date 12/13/889
See below far o p=gi=
GROUND SURFACE Well Top Detatl
TOP OF CASING AT 0.5 ft T 0- 4" ASPHALT
I below ground level ] _;t CONCRETE
o+
3_;_‘- [ GRAVEL SUB-BASE (fill)
Ao o DARK BROWN SaND {SP) loose, woist, very fine
10 IN. OIA. BOREHOLE A _"_‘ 14 to fine gralned sands, trace clay
l 0 to 41 ft v [
S
4 TN. DIA. SCHEDULE 40 PVC v [
BLANK CASING i I
0.5 to 18 ft -1-_ '1'1
ol aX 45
BENTONITE-CEMENT SEAL [
0.5 to 14 ft il “_'""
'. v J color change to yellow-brown
Ly e
L ¥ YELLOW-BROWN CLAYEY SAND (SC} medium dense.
BENTONITE PELLET SEAL 27 moist, 60-70X very flne grained sands,
14 to 16 ft 30-40% clay, trace odor
: LONESTAR #3 SAND PACK YRE
16 to 40 ft AN
4 IN. DIA. SLOTTED SCREEN B
l {.020° slot size) 57 YELLOW-BADWN SILTY SAND (SM} loose to wedium
18 to 38 ft dense, moist, B0-90% fine grained sand,
10-20% silt, trace clay
l “|'~1)] becoming aiscolored — 1ight blue—green,
& N |l with tydrocarton odors
% 1000 25 becoming wet
| ¥ water level on 12/13/89
Sk saturated
I 86
I B85 .
' 4 TN, DIA. SCHEDULE 40 PVC  [] I: JEAE
BLANK SILT THAP z| e 0 A
38 to 40 ft A 40 LIGHT BAOWM SAMDY CLAY (CL) stiff, wet,
I BOTTOM HELL. CAP at 40 €t ’ 70-80X clay. 20-30X very fine to fine
HOLE CLEANED OUT grained sang
to 40 ft bottom of boring at 41.0 ft
l ﬁ-
50 -
] PLATE
S=—————== Harding Lawson Associates Log of Boring and Well Completion Detsil MM-19
S —————— Engineer‘m d .
S —— g an 3
FE o= Environmental Services Pacific Renaissance Plaza A_-l
S=2=_3 . Dakland, California
N S —
——___—_—___'-" DRAWN JOB NUMBER APPROVED DATE REVISED DATE
e ————
—— 9382,040.02 %0’7 1/90
W




l T f PVC Casi 5 g E
op 0 asin : -~ .
P ) 0 2 B PR Equipment_CME-63 HSA
Elevation_37.86 f1 - & g a
E = E g = Elevation 38.32 Date 12/412/8B3
; See below for P a—
GROUND SURFACE Well Top Detall
TOP OF CASING AT 0.5 ft T Oy p—— LT
below ground level o | <] DARK BROMN SAMD {SP)  loose. molist. very fine
l '—3— : to fine grained sands, trace gravels
| 5
s B
10 IN. DIA. BOREHOLE 1 :
I 0 to 43 ft o [ q
) [ L4
4 IN. DIA. SCHEDUWLE 40 pvC fo |~
BLANK CASING il
0.5 to 19.6 ft Wl
o |
. ;_. :f
el
BENTONITE-CEMENT SEAL '1'- -: 57
0.5 to 15.6 ft w ”f"
| T
b
] |o
Pl I S
+ [ .
. il ao YELLOW-BROWN CLAYEY SAND (SC) medium dense,
! BENTONITE PELLET SEaL % moist, 60-70X very fine to fine grained
15.6 to 17.6 it % sands, 30-40% clay, no hydrocarbon odor
=1 T
LONESTAR #3 SAND PACK AEE
17.6 to 41.6 ft -
; 4 IN. DIA. SLOTTED SCREEM 73 YELLOW-BROWN SAND (5P} 1nose to medium
(.020" slot size) dense, molst, very fine to fine grained
19.6 to 39.6 ft sand, trace fines
69 becoming wet
'l becoming saturated
¥ water level on 12/12/8%
LIGHT BRAOWN STLTY SAND (SM] loose to medium
I’ ' 98 dense, saturated, B0-90X% fine grained
sands, 10-20% silts
91
I 4 IN. DIA. SCHEDULE 40 PVC
BLANK SILT TRAP
39.6 to 41.6 ft Z2Bh 99 40
L] BOTTOM WELL CAP | F
at 41.6 ft = - LIGHT BROWN TO DARK BROWN SANDY CLAY (CL}
HOLE CLEAMED 0OUT medium stiff to stiff, wet, 70-80% clay,
to 41.6 1t 20-30X fine to medium grained sands, trace
gravels
l 454 bottcm of boring at 43.0 ft
m-u
| PLATE
— Engineering and s g :
e ——————
S = Enwwonmentai Services Pacific Renaissance Plaza A-2
T=EFis Oakland, California
i
I —— ORAWN 108 NUMSER APPAOVED CATE REVISED DATE
—_— 9382,040.02 3p5 1790
v
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Harding Lawson Associates

Appendix B

LABORATORY ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES




. Offices:
c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
°. Eﬂ“ﬂah:ﬁ:g:
. ralvitie,
IGbOFOTOﬂeS. nc. Novato, California
. Leawood, Kansas
Irvine, California

arding Lawson Associates January 17, 1990 Asheboro, North Carolina
00 Rush Landing Road PACE Project
ovato, CA 94945 Number: 400102504

'\ttn: Mr., David Leland

PRP Oakland
Mmw-ly  Mmw-9 Mw-1S
ACE Sample Number: 700300 700310 700320
Date Coliected: 01/02/90 01/02/90 01/02/390
ate Received: 01/02/90 01/02/90 01/02/90
arameter Units MDL 90010201 90010202 90010203
ORGANIC ANALYSIS
URGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - - . -
Total Purgeable Fuels, as Gasoline mg/L 0.05 0.63 2.2 2.6
PURGFABLE AROMATICS (BTXE BY EPA 8020): - - -
Benzene mg/L 0.0002 0.080 0.01 0.37
JEthylbenzene mg/L 0.0002 ND 0.0060 0.053
Toluene mg/L 0.0002 0.0017 0.041 0.65
Xylenes, Total mg/L 0.0002 0,091 0.22 0.35
MDL Method Detection Limit -
lND Not detected at or above the MDL.

11 Digital Drive [J Novate, CA 945849 [0 Phone (415) 883-6100
an equal cpportunity empioyer




. Offices:
e REPORT OF LABORATORY ANALYSIS Mimneapolis, Minnesota
® Tampa, Florida

. ) : Caoralville, lowa
B cboratories, ne Coraiile tow o
Leawood, Kansas

. Irvine, California
er. David Leland January 17, 1990 Asheboro, North Carolina

Page 2 PACE Project
Number: 400102504

PRP Oakland
MW=t pmw-N TAELE

PACE Sample Number: 700330 700340 700350

Date Coliected: 01/02/90 01/02/90 01/02/%0
Date Received: 01/02/90 01/02/90 01/02/90
Parameter Units MDL 90010204 90010205 90010206

l ORGANIC ANALYSIS

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

Total Purgeable Fuels, as Gasoline mg/L 0.05 1.9 0.25 3.7

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

Benzene mg/L 0.0002 0.25 0.056 - 0.92

Ethylbenzene mg/L (0.0002 0.037 0.0010 0.20

Toluene mg/L 0,0002 0.39 0.0030 0.13
'Xy'lenes, Total mg/L 0.0002 0.36 0.022 0.38
l MDL Method Detection Limit

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

Il )gijz;;/@ﬂézzuéii49ﬂz¢$’(,
Douglas E. Oram, Ph.D.
I Organic Chemistry Manager

11 Digital Drive [} Novato, CA 94949 (] Phone (415) §83-6100
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Harding Lawaon Anoclltes

E 200 Rush Landing Road

P.O. Box 6107

g Novato, California 94948
415/892-0821

CHAIN OF CUSTODY FORM

/A g L{'r—

Lab: Rw -

Telecopy: 415/892-1588 ! Samplers: ANALYSIS REQUESTED
Job Number: 2382 2727 2, Lo d  Juichrimau
Name/Location: £ P aw j:u- d ) ‘ |EE
Project Manager:_¢1 - 1. e de Recorder: o=z lmp, M2, L5 EES g
. N ) {Signature Required] f\ ﬁ g 'g\
HCONTAINERS SAMPLE ofalgle| <l §| |2
MATRIX g 22
& PRESERY. NUMBER DATE STATION DESCRIPTION/ 3§ 2| & =12 3| §)
w e : <| 2 7] 8| & 5l §
) € gl o LAB NOTES HEERERHE
cw| [z|E gl o NUMBER 2| 8l =l
28| |3l5l3l=] 828 AEREREEEN
88 (8|38 |5IE1E(R Yr [ Wk Seq Yr (Mo |[Dy]| Time wif wi wi w a) e s
3] IX sT 11910l loh lailglainl i lolaly ivle]| W1 w ~ 1 ¥
A3]_ X <71 1900l tely ol glcdel tied 1y | |4 ? Y
2=} |¥ sl Ialololilelil A 519lololi o)) |51 23" Y
a3 x 1 U ool o l2lolyi el ilol 41151R10 | X Y X
43 1Y 3] 9lole|t [el2[o|s1aleld] 1A At ]e|s 17 X Y
3] I/ 5 1ie | Hal dol 9ol Jrata= 13 Y Y
LAB DePTH fcoL| oa |
NUMBER IN |mMTD} coDE MISCE LLANEOUS CHAIN OF CUSTODY RECORD
| co '
Yr [Wk]| Seq | FEET
RELINQUISHED BY: {Signature) RECEIVED BY: {Signaturs) ) DATE/TIME
s———————— =
RELINGUISHED BY; {Signature) RECEWEDBY: fSignatgﬂ}_ DATE/TIME
§ "_—.—.,_-"H- ’-'___,..-w- -
o RELINQUISHED BY: (Signaturn) RECEIVED BY,; [Signature) DATE/TIME
RELINOUISHED BY: (Signaturc) RECEIVED BY: (Signaturg} DATEITIME
(_-'-#—'”-—-\ Jpa— -
i)
bISPATCHED BY: {Signatura) DATE/TIME (I.]SECEIVE}D FOR LAB BY: / DATEITIME
v Facly ignatyre
AT T it it N ] /2 ‘?0| / il
METHOD OF SHIPMENT Aj
7 i ga:Jr.- h\// ‘e 14 P t'g 2". r&’)
Laboratory Copy Project Qffice Copy. Field or Oftice Copy { 6533




“ Offices:
l o‘c Mci::fxeapolis_. Minnesota
® REPORT OF LABORATORY ANALYSIS Tampa, Florida

Coralville, lowa

Leawood, Kansas

I beFOTOFieS. nc. Novato, California

Irvine, California
Asheville, North Carolina
Charlotte, North Carolina

January 23, 1990

Mr. David Leland

Harding Lawson Associates

200 Rush Landing Road

Novato, CA 94945 ’

RE: PACE Project No. 400103.502
PRP Oakland

Dear Mr. Leland: K

Enclosed is the report of laboratory analyses for samples received
January 03, 1930,

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

Sincerely,

Mordore Ve chnef]

StepHen F. Nackord
Director, Sampling and Analytical Services

Enclosures

-

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




i

Offices:
c REPORT OF LABORATORY ANALYSIS * Minneapolis, Minnesota
® Tampa, Florida

J loboratories.inc Koo, Gt

Leawood, Kansas
lrving, California
Asheboro, North Carolina

l €y 9% 37

January 05, 1990

Mr. David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

RE: PACE Project No. 491215,.506
PRP - Oakiand

Dear Mr, Leland: T

Enclosed is the report of laboratory analyses for samples received
December 15, 1989,

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

2 actir =

Stephen F. Nackord
Director, Sampling and Ana]yt1ca1 Services

Sincerely,

Enclosures

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




Offices:
. ¢ REPORT OF LABORATORY ANALYSIS P Minneapolis, Minnesota
° " Coralville, lowa
l IObOfOTOﬂeS. nc. Novato, California

Tampa, Florida |

Leawood, Kansas
trving, California
Asheboro, North Carolina

' ¢y 9357

January 05, 1990

Mr. David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

RE: PACE Project No. 491215,506
PRP - Dakland

Dear Mr. Leland: f

Enclosed is the report of laboratory analyses for samples received
December 15, 1989,

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

Sincerely,

o Mactir”

Stephen F. Nackord
Director, Sampling and Analytical Services

Enclosures

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




e.
laboratories, nc

Harding Lawson Associates
200 Rush Landing Road

Novato, CA 94945 Number: 491215506

lAttn: Mr. David Leland
PRP - Oakland Mmw-19 MW-20

IPACE Sampte Number: 806320 806330
Date Collected: 12/15/89 12/15/89
Date Received: 12/15/89 12/15/89
Parameter Units MDL  # 89500001 # 89500002
ORGANIC ANALYSIS
HALOGENATED VOLATILE COMPOUNDS EPA 8010
Dichlorodifluoromethane ug/L 2,0 ND ND ’
Chloromethane ug/L 2.0 ND ND
Vinyl Chloride ug/L 2.0 ND ND
Bromomethane ug/L 2.0 ND ND
Chloroethane ug/L 2.0 ND ND

lTrich]oroﬂuoromethane (Freon 11) ug/L 2.0 ND ND
1,1-Dichloroethene ug/L 0.5 3.8 ND
Methylene Chloride ug/L 0.5 0.6 ND
trans-1,2-Dichloroethene ug/L 0.5 ND ND
1,1-Dichloroethane ug/L 0.5 0.8 ND
Chloroform ug/L 0.5 1.2 19
1,1,1-Trichloroethane {TCA) ug/L 0.5 ND ND
Carbon Tetrachloride ug/L 0.5 ND ND
1,2-Dichloroethane (EDC) ug/L 0.5 36 1.3
Trichloroethene (TCE) ug/L 0.5 46 ND
1,2-Dichloropropane ug/L 0.5 ND ND
Bromodichloromethane ug/L 0.5 ND ND
2-Chloroethylvinyl ether ug/L 0.5 ND ND -
trans-1,3-Dichtoropropene ug/L 0.5 ND ND

Ici s-1,3-Dichloropropene ug/L 0.5 ND ND
1,1,2-Trichloroethane ug/L 0.5 ND ND
Tetrachloroethene ug/L 0.5 ND ND
Dibromochloromethane ug/L 0.5 ND ND
Chlorobenzene ug/L 0.5 ND ND
Bromoform ug/L 0.5 ND ND
1,1,2,2-Tetrachloroethane ug/L 0.5 ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

' 11 Digital Drive O Novato, CA 94949 [ Phone (415) 883-6100

REPORT OF LABORATORY ANALYSIS

January 05, 1990

PACE Project

Offices:
Minneapolis, Minnesota
Tampa, Florida
Caoralville, lowa
MNovato, California
Leawcod, Kansas
irvine, California
Asheboro, North Carolina

&n equal opportunity employer




Offices:

c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
y Coranill, lowa
" ville,
lC]bOFOTOI’ IS nc. No:ito. California

Leawood, Kansas
Irvine, California .
Mr. David Leland January 05, 1990 Asheboro, North Carolina
Page 2 PACE Project
‘ Number: 491215506
PRP - QOakland

i - pw-q MW-20

PACE Sample Number: 806320 806330
Date Colliected: 12/15/89 12/15/89
Date Received: 12/15/89 12/15/89
Parameter Units MDL  # 89500001 # 89500002

l ORGANIC ANALYSIS
HALOGENATED VOLATILE COMPOUNDS EPA 8010

1,3-Dichlorobenzene ug/L 0.5 ND ND
1,4-Dichlorobenzene : ug/L 0.5 ND ND
1,2-Dichlorobenzene ug/L 0.5 ND ND
Bromochtoromethane (Surrogate Recovery) 92% 1102 .~
1,4-Dichlorobutane (Surrogate Recovery) 101% 108%
PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - -
Total Purgeable Fuels, as Gasoline mg/L 0.05 12 ND
PURGEABLE AROMATICS (BTXE BY EPA 8020): - -
Benzene mg/L 0.0002 5.0 ND
Ethylbenzene ] mg/L 0.0002 0.078 ND
Toluene . mg/L 0.0002 0.30 ND
l)(y1enes, Total . mg/L 0,0002 0.61 ND
MDL Method Detection Limit
ND Not detected at or above the MODL.

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

Douglas E. Oram, Ph.D.
Organfc Chemistry Manager

-

11 Digital Drive [1 MNovato, CA 94949 T Phone (415) 883-6100 .
an equal opportunity empioyer
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88 z|alalo| ISz RN™| | Yr:| Wk Seq Yr |Mo|Dy| Time wif W wi| ull & eo) = &
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[ occ Oﬂhj;i:gz;apolis. Minnesota
REPORT OF LABORATORY ANALYSIS Tampa, Florida

Coralville, lowa

DOFOTONGS nc. Novato, California

Leawood, Kansas

Irvine, California
Ashevilie, North Carolina
Charlotte, North Carolina

January 23, 1990

Mr. David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

RE: PACE Project No. 400104.501
PRP Qakland

Dear Mr. Leland:

Enclosed is the report of laboratory analyses for samples received
January 04, 1990,

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

Sincerely,
- . 2
o St

Stephen F. Nackord
Director, Sampling and Analytical Services

Enclosures

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




Irace.

§ \dboratories, ne

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

.Attn: Mr. David Leland
PRP Qakland
PACE Sample Number:
Date Collected:
Date Received:
Parameter

ORGANIC ANALYSIS

REPORT OF LABORATORY ANALYSIS

January 23, 1990

PACE Project

Oiffices:

Minneapelis, Minnesota
Tampa, Florida
Coralville, lowa

Novato, California
Leawood, Kansas

Irvine, California
Ashaeville, North Carclina
Charlotte, North Carolina

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

Total Purgeable Fuels, as Gasoline

PURGEABLE AROMATICS (BTXE BY EPA 8020):

Benzene
Ethylbenzene
Toluene

Xylenes, Total

MbL

Number: 400104501

Ew-4 Df !T.‘:.'}c ewW-b
700620 700630 700640
01/04/90  01/04/90  01/04/90
01/04/90 01704790  01/04/90

Units MDL 90070401 90010402 90010403

ma/L 0.05 1.4 1.7 160

mg/L 0.0002 0.17 0.2 25

mg/L 0.0002 0.0085  0.0027 2.0

mg/L 0.0002 0.027 0.0085 34

mg/L 0.0002 0.19 0.21 16

Method Detection Limit

an equal opportunity employer

11 Digital Drive [1 Novato, CA 94948 O Phone (415) BB3-6100




r Offices:

n‘c Minneapolis, Minnesota
® REPORT OF LABORATORY ANALYSIS Tampa, Florida
¥ ldboratories, inc Rorai. Sastomis
' ' Leawo&d. Kansas
trvine, Califomiac |
i Asheville, North Carolina
Mr. David Leland January 23, 1990 Aonerile hort Cerine
Number: 400104501
PRP Qakland
l ew-T1 ew-% ew-9
PACE Sample Number: 700650 700660 700670
Date Collected: 01/04/90 01/04/90 01/04/90
Date Recefived: 01/04/90 01/04/90 01/04/90
Parameter Units MDL 90010404 380010405 90010406
lORGANIC ANALYSIS .
PURGEARLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, {LIGHT): - - -
Total Purgeable Fuels, as Gasoline mg/L 0.05 59 14 17
PURGEABLE AROMATICS (BTXE BY EPA 8020): - - -
Benzene mg/L 0.0002 11 2.3 3.0
Ethylbenzene mg/L 0.0002 0.36 0.078 0.17
Toluene mg/L 0.0002 M 2.0 3.5
.Xy'lenes, Total mg/L 0.0002 7.0 1.8 2.9

Method Detection Limit

IIMDL

11 Digital Drive (] Novato, CA 94949 (0 Phone {415) 883-6100
 an equal opportunity empioyer




Inace.

1 laboratories, nc

Mr. David Leland
Page 3

PRP Dakland

IPACE Sample Number:
Date Collected:
Date Received:

I Parameter

ORGANIC ANALYSIS

IPURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT):
Total Purgeable Fuels, as Gasoline

PURGEABLE AROMATICS (BTXE BY EPA 8020):

Benzene
Ethyibenzene
Toluene

Xylenes, Total

MDL Method Detection Limit

L

l

REPORT OF LABORATORY ANALYSIS

January 23, 1990
PACE Project

Units

mg/L
mg/L
mg/L
mg/L

mg/L

Number:

Offices:

Minneapolis, Minnesota
Tampa, Florida
Covralville, lowa

Novato, California
Leawood, Kansas
Irvine, California
Ashaville, North Carolina
Charlotte, North Carolina

400104501

gew-12 EW-IS eEw-19

700680 700690 700700

01/04/90 01/04/90 01/04/90

01/04/90 01/04/90 01/04/90

MDL 90010407 50010408 90010409

0.05 9.1 3.5 5.3
0.0002 1.8 0.72 . 1?0
0.0002 0.10 0.026 0.082
0.0002 2.4 0.69 1.5
0.0002 1.7 0.43 0.9

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




Inace.

| laboratories, nc

Mr. David Leland
Page 4

PRP Qakland

PACE Samplie Number:
Date Collected:
Date Received:
Parameter

ORGANIC ANALYSIS

'PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT):
Total Purgeable Fuels, as Gasoline

PURGEABLE AROMATICS (BTXE BY EPA 8020):

Benzene
Ethylbenzene
Toluene

Xylenes, Total

MDL Method Detection Limit

January 23, 1990

PACE Project

Units

mg/L
mg/L
mg/L
mg/L

mg/L

Number:

REPORT OF LABORATORY ANALYSIS

Qffices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

Novato, Caiifornia
Leawood, Kansas

Irvine, California
Asheville, North Carclina
Charlotte, North Carolina

400104501

EW-2{ EW-17 EwW-1

700710 700720 700730

01/04/90  01/04/90 01/04/90

01/04/90 01/04/90 01/04/50
MDL 90010410 90010411 90010412
0.05 1.8 36.0 13.0
0.0002 0,004 1. 3 , 1.7
0.0002 0.041 0.83 0.25
0.0002 0.10 11.0 3.2
0.0002 0.35 8.4 1.7

lThe data contained in this report were obtained using EPA or other

approved methodologies.
lmy direct mervision.

rd—eg Msphid foe

Organic Chem1stry Manager

A1l analyses were performed by me or under

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




=t Harding Lawson Associlates

3 200 Rush Landing Road CHA|N OF CUSTODY FORM Lab: 'JQC '
= P.0. Box 6107 an:
2 Novato, Calilornia 94948 :
#Li.’??ﬁ;’ffémaz 1588 ifit Samplers: G Car L"’ T ANALYSIS REQUESTED
Job Number: Q St?; 039 G;\ C— —‘{‘ L.r'eLfrmaw
Name/Location: £RP __ Quklaw b ‘ P
Project Manager: O_zk ¢ laud Recorder: PR B - E: gﬁ
e . . {Signature Required) g 2 3|
HCONTAINERS SAMPLE SIQATIR = 3T
MATRIX , I
& PRESERV, NUMBER DATE STATION DESCRIPTION/ B\ef 2| 2| =/ 8| B
] £ ale - LAB NOTES Ec&&agﬁ
cwl =€ gl NUMBER : @l © o V.2 8 _;
50 g'ﬁ-:_ ale Qv N ERRNERE
281 I=[&1818] IS|IEI1E/H | | Yr{Wk| Seq | Yr|Mo|{Dy| Time wi wif wil wid| @)=
2[3] |Y 31 1 laigd ) cfyle1|9)alef/)o]Y e A o2 Euw/~ Y X
213] |¥ 311 |9ldgioll p Y el oY a1yl 1 " Dyp X
23| X 31| |9loiolslolrp|3lal2ial) |ol Yio)z| s|o A Tx
33| |X 301 7|90t A vel N atelel g ols|olo 7 )
FEVA: 3| 1 atalal i lolsdl<lal d a1 d vlcigla b * A
R 81X ? lalof ) lolAalel3 |alolt lolY 1215 |30 q X
alz X 31 18lolal 1ol a9l sl ) | a4iox| <] @ /2 Y
ald Iy 1 lalald t|elvlolglslolo| lel¢d dglr |5 1S5 b
213] X 3t | |3elaly oidie9ialololl |01 9] o2] 3]s |19
alal ix 131 | Ploldlelglrlolafalol [a4lofalsis]L  — 21 X
LAB DEPTH |coL| O©A
NUMBER IN |[MTD} CODE MISCELLANEOUS CHAIN OF CUSTODY RECORD
Yr | Wk Seq _FEET co
RELINQUISW RECEIVED BY: [Signature) . DATE/TIME
HT) . ."F e [ |
L aas RELINQUISHED BY: (Signatum)—— RECEIVED BY: {Signsturs} DATE/TIME
+ o ITR ! - ——
“‘ -: FIELINCIUI_SHED g]’,j_fSinnmm} RECEIVED BY: {Signature) DATE/TIME
af M
RELINDUISHED‘PX_:‘LSMDJ RECEIVED BY: lSiggal'urel DATEi’TIME
DISPATCHED BY: (Signaturs} DATE/TIME PS:ECEW EJD FOR LAB BY DATE/TIME-
- natlrs,
~—F e /] yiol} o, 4‘;;\,/2@
METHOD OF SHIPMENT [
At corer el yre PACE Lﬁg—g.
Laboratory Copy Project foice Copy Field or Office Copy / 6533




= Harding Lawson Assoclates
sk 200 Rush Landing Road CHA'N OF CUSTODY FORM Lab: yv,( e
% :% PO Box 6107 ap:
Eae—meork  Novalo, California 94548
R s Samplers:___G M _Carder ANALVSIS REGUESTED
Job Number: az 8,2 239 02 G A lavhecwon k:
Name/Location: PP Callo.d -1 15 g€
Project Manager: _D:) ¢ oy Recorder: .—2esr: 2y Coem——1{n | |51}
. . . . {Signature Required) 4+ £ ] 'g4
HCONTAINERS SAMPLE olelg(el ul 8 T
MATRIX Cl= =
& PRESERV. NUMBER DATE STATION DESCRIPTION/ RRRERE
w - OR - ;"’ | B -
W 3 il < . LAB NOTES o\g NS S
cw| |5|E Slolsd NUMBER b b B
281 1¥3lalz| {22y ' | FERRERE
281 |zl813168] |S|E]T|H Yr|Wk| Seq Yr|Mo|Dy| Time i'-m‘w, W) i ui| wif oc] @ =
2031 [¥ 3] laldallel il alob 1ol 2ol Ze- 26— 72 X
2] Y 3] I ololf eyl 2%[e1Plf lolY]r P 13]5] ' [ X
LAB DEPTH [COL| o0A
NUMBER IN IMTD} CODE MISCELLANEOUS CHAIN OF CUSTODY RECORD
.4 CD i
Yr |Wk| Seq FEET
RELINQUISHEO BY: {Signature) RECEIVED BY: (Signature) DATE/TIME
s i -
- RELINQUISHED BY: (Signature) RECEIVED BY: (Signaturs) DATE/TIME
"ﬂ ‘__'_._.--"‘"'“ . r |
: . RELINQUISHED BY: /Signature) AECEIVED 8Y: {Signatura) DATE/TIME
p : /'.,,,.—-"" f____.—-—-'h-.
RELINQUISHED BY: (Signatere}~ RECEIVED BY: (Signature) DATE/TIME
/ ”-__-,__— —
DISPATCHED BY: [Signature) DATE/TIME rl:lgECEIVE’D FOR LAB BY: ) ATE/TIME
ignatu, -
B _ 7ind 1390 St % Zes G| [ 20C
METHOD OF SHIPMENT _ . s
2 v ("Oo,r‘r \..// W A ,,-L, /AJ;;A—-
Laborstory Copy Project Office Copy  Field or Qffice Copy ’ 6533



H11698-H

Harding Lawson Associates

Appendix C

LABORATORY ANALYTICAL RESULTS FOR SOIL SAMPLES




Offices:
lmcc REPORT OF LABORATORY ANALYSIS ~ Minneapolis, Minnesota
® Tampa, Florida

o . X Caoralville, |
1 lobortiories, ne e o
Leawood, Kansas

Irvine, California
oy 23 Asheboro, North Carolina

)

w
‘o
'Y ]

e
l

January 10, 1990

Mr. David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

RE: PACE Project No. 491211.503
Oakland PRP

Dear Mr. Leland:

Enclosed is the report of laboratory analyses for samples received
December 11, 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 O Novato, CA 94949 [ Phone (415) 883-6100
an equal opportunity employer




Offi :
e REPORT OF LABORATORY ANALYSIS Minneapalis, Minnesota
o

. ‘(I;a;m;:a_."Flc;rida
i laboratories, inc o

Leawood, Kansas
Irvine, California

Harding Lawson Associates January 10, 1990 Ashebaro, North Carolina
200 Rush Landing Road PACE Project
Novato, CA 94945 Number: 491211503

lAttn: Mr. David Leland

Dakland PRP BC-1D Be-1g BC-1y

lPACE Sample Number: 803050 803060 803110
Date Collected: 12/11/89  12/11/89 12/11/89
Date Received: 12/11/89 12/11/89 12/11/89

l COMPOSITE COMPQSITE

8949180~ 8949190~
Parameter Units MDL 1424445 89491803 1+2+4+5
ORGANIC ANALYSIS Depth  (23-28) 245-25  (23-29)

PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT}:

Purgeable Fuels, as Gasoline (EPA 8015) mg/kg wet 1.0 290 4500 680

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

Benzene mg/kg wet 0.005 LT 0.63 n 1.4

Ethylbenzene mg/kg wet 0.005 3.9 LT 1.3 15

Toluene mg/kg wet 0.005 5.0 260 29
IXy]enes, Total mg/kg wet 0.005 25 310 100
IMDL Method Detection Limit

LT Less than.

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




pace.
I

Mr. David Leland
Page 2

lcboratories, ne

Qakland PRP

REPORT OF LABORATORY ANALYSIS

January 10, 1990
PACE Project
Number: 491211503

Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

Novato, California
Leawood, Kansas

Irvine, California
Asheborg, North Carolina

B(__lq BC—I-} 3(-!‘1
PACE Sample Number: 803120 803170 803180
Date Collected: 12/11/89  12/11/89  12/11/89
Date Received: 12/11/89  12/11/89  12/11/89
COMPQSITE
8949170-
Parameter Units MDL 89491903  1+2+4+5 89491703
IORGANIC ANALYSIS Depth 2s-25 (23-28) 24525
PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - - -
Purgeable Fuels, as Gasoline (EPA 8015) mg/kg wet 1.0 310 - 2700 1200
PURGEABLE AROMATICS (BTXE BY EPA 8020): - - -
Benzene mg/kg wet 0,005 10 37 5.6
Ethylbenzene mg/kg wet 0.005 LT 1.3 83 20
Toluene mg/kg wet 0.005 11 230 21
le]enes, Total mg/kg wet 0.005 13 360 51
MDL Method Detection Limit
LT Less than.

The data contained in this report were obtained using EPA or other

approved methodologies.
my direct supervision.

s sl

Douglas E. Oram, Ph.D.

A1l analyses were performed by me or under

Organic Chemistry Manager

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




. E}grmmw

HE R BN PR DFSBsTUDy TR m R mm

P

7] 2,
égé g P.0. Box 6107 Lab: ¢
Novato, California 94948
#Lfégg;?ffgmsmsas , . Samplers:___ (- A L berman ANA]LVS'S REQUESTED
Job Number: _¢ah luad PALN ‘V ti
Name/Location:—_ G 3% 039 ¢y . gld
_ T T ) i\ R 2> g
Project Manager: D L oleind Recorder: Jg‘b CAAe  od rpdim e 2% ¢
{Signature Redirired) § R
H#CONTAINERS SAMPLE ARSI« 8=
MATRIX ElZ| 2
& PRESERV. NUMBER DATE STATION DESCRIPTION/ 8| 8|23 =| 213
g £ ; NOTES S EREREE
g : ilg Bt CEEEERE
cal s eold NUMBER b b B
=lgi=]_ - -
281 12131318] |5|=F Yr|Wk| Seq |Yr|[Mo|Dy| Time il & W 5] & &l 2
slo AL ol SELDNDLIITRB |G £ 330~233¢ ““3
~h N thk] BB 7l \ 2 bo~db.5 He-peral
Il 111/ an RIS Do -26¢ ]
¥ (LY ' 2l AL Rl a5 ~a80 LS
* ~). ) ) o3 \l)_x R« 2.6 — 3¢ 0 XX
LAB DEPTH JCOL| o0A
NUMBER IN MTD} CODE MISCELLANEOUS CHAIN OF CUSTODY RECORD
co
Yr | Wk Seq FEET
RELINQUISHED BY: [Signature) RECEIVED BY: (Signature) DATE/TIME
~ R = . [ . ,J‘a' R o } I =,
Comptive Wy aned o 0 {0, S R N s
Pre by phal neuuad’lsuso av ISignature) RECEIVED BY: {Signature) DATE/TIME
g ] f s e
RELINQUISHED BY: (Signatura) RECEIVED BY: {Signature) DATE/TIME .
RELINQUISHED BY: {Signature) RECEIVED BY: (Signature) DATE/TIME
(. . e s e - o
'?] {(;;1 ; LI IR N R J' k“"“'—'"""‘"‘""‘"“""‘_'""'—_‘_.F’ \\
DISPATCHED BY : (Signatura) DATE/TIME | RECEWVED FOR LABBY:  DATE/TIME
U ‘..r..._a...__,___,__i__'___;; {Stgnatunf} f‘
- ,f' 9/15?:;,“!(,14:1//??’/&
METHOD OF SHIPMENT 5

Laboratory Copy Project Office Copy
White Yeltow

Field or Offica Copy

Pink

R S e

6533




——_——

B MR
oAU . . RHARSOFISYSTEDYRDRAE Sm BE W
F’O Box 6107 . :
2 Movalc::| ’Ealll‘omia 94948 : ( .
#nggsyogfgmgz 68 ' : Samplers: - A L 1o fiermaas ANALYSIS REQUESTED
Job Number: = 9?2 Je9 0D .::
. [ 1P
Name/Location:_Cufilund P R . - HE:
Project Manager: =S N Jeluad Recorder: _Sheeag, S grfoee €| X g
. . {Signature ReGuired) ) § 2| 7|
#CONTAINERS SAMPLE o e lglel < slx
M El3l=
ATRIX | & PRESERV. NUMBER DATE STATION DESCRIPTION/ SEEEEN 3l
s £ g LAB NOTES T ERHEEE
2ul |5/E 8ol NUMBER a| <l a| <! Bl | E
38| [21313]5] |5|=|% Yr{Wk| Seq ] Yr|Mo|Dy| Time ) ] | &) &f & 2
NEAEEREER SN MASESNPNAE N /330-33¢ I
Se NN N ST —h (G s D \_dboang || gf dal (X (X
T Iy VX Miklsllac & J Seo-aec 11 5
] / ‘1’ Al VRS - TS Vos g ) 372530
b \ X ’ AER 2R v T s C 24620 AX o[- >
{ THEN l 123! 1)y [a / 23.g-33f )“
\ ANNY. NCL Ol PN D fufe (_duoug _
\ N Mo b i lulélf Rc g \ 6o ~2. < PUT [y
1HE)) N Dfaldsl T 0T TEhede] hsa SEESTE
‘j J_ “/:r Helols N~ e B L 232 0-3%s X [ %
v T t Ly
LAB DEPTH ,cou. QA ,
NUMBER v |mMTD| CcoDE MISCELLANEOUS CHAIN OF CUSTODY RECORD
D
Yr | Wk| Seq FEET | ¢C
" RELINQUISHED BY: fSignature} RECEIVED BY: (Sugnamre) DATE/TIME
("’M UL TRIS 150 L, 1802 DA j Y /&J‘;u o i /‘117 P - --J‘/-#l‘-;’;
LR 04 1209 HELIN}OUISHEB BY: foynature) RECEIVED BY: (Signature) DATE/TIME
p o -, : -
| L e T
(,qo.’rm«a«.. ke .-’faol_, 1902 neuuumsuen BY: (Signature} RECEIVED BY: !s:gnarurg; . DATE/TIME
. ;’1‘0‘:‘{ }705 e e e e I
' RELINQUISHED BY: fSlgnal‘urol RECEIVEQ_B_Y:L[S”{?_QQQWQF___'_ DATE/TIME
: Y e "“"“|""—--h,,v
Bironas
}. i N L N DISPATCHED BY rSrgnature! DATE/TIME RECEIVED FOR LAB BY: DATEITIME
VRS s wosen s e T T e ey (S:dnawrei /‘ 0 Je
J.'( J_.J L2 5 e " ’l 4 AT -';
METHOOD OF SHIPMENT

Laboratory CDPV Project Otfice Copy  Fietd or Office Copy

White

Yellow Pink

6533




C€a. REPORT OF LABORATORY ANALYSIS
laboratories, nc

'N o) 9223

January 08, 1990

Mr, David Leland

Harding Lawson Associates
200 Rush Landing Road
Novato, CA 94945

RE: PACE Project No. 491213,504
Oakland PRP

Dear Mr. Leland:

Enclosed is the report of laboratory analyses for samples received
December 13, 1989,

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

Sincerely,

StepE%n F. Nackord gf%i -

Director, Sampling and Analytical Services

Enclosures

—

11 Digital Drive T Novato, CA 94549 O Phone {415) 883-6100
an equal opportunity empioyer

Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

Navato, Catifornia
Leawood, Kansas

Irvine, California
Ashebcro, North Carolina




45:!!:? REPORT Of LABORATORY ANALYSIS
] laboratories. nc

Harding Lawson Associates January 08, 1990
200 Rush Landing Road PACE Project
Novato, CA 94945 Number: 491213504

Attn: Mr, David Leland
Oakland PRP

Offices:

. Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
MNovato, California
Leawood, Kansas
Irvine, California
Asheboro, North Carolina

BC-20 Be-20
IPACE Sample Number: 805540 805550
Date Collected: 12/12/89 12/12/89
Date Received: 12/13/8% 12/13/89
l Composite ’
8949200~
Parameter Units MDL  1+2+4+5 89492003
I ORGANIC ANALYSIS Depkha (23-28)  255-2¢
PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - -
Purgeable Fuels, as Gasoline (EPA 8015) mg/kg wet 1.0 710 8.4
PURGEABLE AROMATICS (BTXE BY EPA 8020): - -
Benzene mg/kg wet 0,005 1.4 ND
Ethylbenzene mg/kg wet 0,005 18 ND
Toluene mg/kg wet 0.005 4.4 0.022
.Xy1enes, Total mg/kg wet 0,005 22 0.008
MOL Method Detection Limit -
ND Not detected at or above the MDL.

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

lWMW

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

11 Digital Drive 0 Novato, CA 94943 {0 Phone (415) 883-6100
an equal opportunity employer
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'}mq REPORT OF LABORATORY ANALYSIS O ransspotis, Minnesota
i Eﬁﬁﬁh&“ﬁﬁ:
Jcboratories, e ovato. Gaptomia
) Leawood, Kansas

trving, California
Ashsboro, Narth Carolina

January 08, 1990

Mr. David Leland

Harding Lawson Associates

200 Rush Landing Road .
Novato, CA 94945

RE: PACE Project No. 491213.505
Qakland PRP

Dear Mr, Leland:

Enclosed 1s the report of laboratory analyses for samples recefved
December 13, 1989,

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

Sincerely, _
3 jofla HecAer?”

Stephen F., Nackord
Directer, Sampling and Analytical Services

K

Enclosures

1t Digital Drive [ Novate, CA 94949 LI Phone (415) 883-6100




Otlices:
5@(@ REPORT OF LABORATORY ANALYSIS M?::eamiis_. Minnesota
® Tampa, Florida

y ' . . Coralville, fowa
.
'ObOFOforleS. nc. ?;):awt:éd (?1(232::
Irving, California
arding Lawson Associates January 08, 1990 Asheboro, Narth Carolina
loo Rush Landing Road PACE Project
ovato, CA 94945 SEUEEE Number: 491213505

lttn: Mr. David Leland
Jakland PRP

Mw-19 MW-19  mw-19
IACE Sample Number: 805560 805570 805580
Jate Collected: 12/13/83 12713789  12/13/89
ate Recefved: 12/13/89 12/13/89 12/13/89
arameter Units MDL  8949MWO1  8949MuD2  8949MWO3
iRGAMIC ANALYSIS Dep¥n 20-205  29-25.5  30-30.5
URGEABLE FUELS AND AROMATICS )

TOTAL FUEL HYDROCARBONS, (LIGHT):

- - -

urgeable Fuels, as Gasoline (EPA 8015) mg/kg wet 1.0 ND 28 - ND
URGEABLE AROMATICS (BTXE BY EPA 8020}: - - -
3enzene mg/kg wet 0.005 ND 0.10 ND
£ thylbenzene mg/kg wet 0.005 NOD 0.43 ND
'oluene mg/kg wet 0.005 ND 0.4% ND
Xylenes, Total ’ mg/kg wet 0.005 0.007 2.3 ND
lALOGENATED YOLATILE COMPOUNDS EPA 8010 -
Jichlorodi fluoromethane — ug/kg 20 ND ND ND o
hloromethane i ug/kg 20 KD ND ND .-
inyl Chlor{de - ug/kg 20 ND ND ND
adromomethane ug/kg 20 ND ND ND
rhloroethane ug/kg 20 ND ND ND
lrich]orofiuoromethane ug/kg 20 ND ND WD
1,1-Dichloroethene ug/kg 5.0 ND ND ND
ethylene Chloride ug/kg 5.0 ND ND ND
rans-1,2-Dichloroethene ug/kg 5.0 ND ND ND
1,1-Dichloroethane ug/kg 5.0 ND ND ND
hloroform ug/kg 5.0 ND ND ND
.1, 1-Trichloroethane (TCA) ug/kg 5.0 ND ND ND
arbon Tetrachloride ug/kg 5.0 ND ND ND
‘,Z—Dichloroethane (EDC} ug/kg 5.0 ND ND ND
richloroethene (TCE) ug/kg 5.0 ND ND ND
],2-Dichloropropane ug/kg 5.0 ND ND ND
lmmOdi chloromethane ug/kg 5.0 ND ND ND
~Chloroethylvinyl ether ug/kg 5.0 ND ND ND
lﬂDL Method Detection Limit
ND

Not detected at or above the MDL.

11 Digital Drive [ | Novato, CA 94949 = Phone (415) 853-6100
an emal opportunity amolover




. Offices:
&ﬁ{@ REPORT OF LABORATORY ANALYSIS Minnoapolis, Minnesota
L Tampa, Florida

: Coralviile, towa
'Z]bOFCI’fOFIeS. nC Novato, California
: ‘ Leawood, Kansas
lrvine, California
. David Leland January 08, 1990 Asheboro, North Cerolina
ge 2 PACE Project

Number: 491213505

kland PRP | ST
‘c -9 Mo -9 w4
E Sample Number: 805560 805570 805580
ate Collected: 12/13/89  12/13/89 12/13/89
te Received: 12/13/89 12/13/89 12/13/89
rameter Units MDL  8949MWO1  B949MW02  B949MWO3
Z20-20. - -3D.
'GANIC ANALYSIS Peptt 285 25-wW S Fe-3eS
ALOGENATED VOLATILE COMPOUNDS EPA 8010 ’ X
ans-1,3-Dichloropropene ug/kg 5.0 ND ND . KD
'l-s-l .3-Dichloropropene ug/kg 5.0 ND ND ND
,1,2-Trichioroethane ug/kg 5.0 ND ND ND
etrachloroethene ug/kg 5.0 ND ND . ND
i bromochloromethane ug/kg 5.0 ND N - ND
lorobenzene ug/kg 5.0 ND ND ND
omo form ug/kg 5.0 ND ND ND
1,2,2-Tetrachloroethane ug/kg 5.0 ND ND ND
,3-Dichlorobenzene ug/kg 5.0 ND ND ND
4-p0ichlorobenzene ug/kg 5.0 ND ND ND
[2-Dichlorobenzene ug/kg 5.0 ND ND ND
omochloromethane (Surrogate Recovery) 85% 79% 98% -
l,4-01ch1or'obdtane (Surrogate Recovery) 85% 85% 100
L Method Detection Limit
Not detected at or above the MDL.

proved methodologies., All analyses were performed by me or under

Ge data contained in this report were obtained using EPA or other I
direct supervision. !

l)d;z;r&&« ekt o |

uglas E. Oram, Ph,D.
ganic Chemistry Manager

11 Digital Drdve 1 Novato, CA 94949 1 Phone (415) 883-68100



' Officos:
'S'MQ REPORT OF LABORATORY ANALYSIS Minnespois, Minnesota
® Tampa, Florida

I Coralville, lowa
Fboratories. ne i
. ' Leawood, Kansas
Irvine, Califomia
. David Leland January 08, 1990 Asheborg, North Carolina
‘ge ra PACE Project
| | Number: 491213505 . o
PRP ,
(Z]a"d : pmw-9 VL | w9
E Sample Number: 805560 805570 805580
ate Collected: 12/13/89 12/13/89 12/13/89
ite Received: 12/13/89 12/13/89 12/13/89
rameter Units MDL  8%49MWOT  8949MW02  B949MWO3
20-20. - -30.
GANIC ANALYSTS Pepth 022§ 25-2%C  3e-30-5
ALOGENATED VOLATILE COMPOUNDS EPA 8010
ans-1,3-Dichioropropene uq/kg 5.0 ND ND - ND
‘s-‘l .3-Dichloropropene ug/kg 5.0 ND ND ND
,1,2-Trichloroethane ug/kg 5.0 ND ND ND
etrachloroethene ug/kg 5.0 ND ND . ND
bromochloromethane ug/kg 5.0 ND ND - ND
lorobenzene ug/kg 5.0 ND ND ND
omoform ug/kg 5.0 ND ND ND
1,2,2-Tetrachloroethane ug/kg 5.0 ND ND ND
,3-Dichlorobenzene ug/kg 5.0 ND ND ND
4-Dichlorobenzene ug/kg 5.0 ND ND ND
EZ-Dicmorobenzene ug/kg 5.0 ND ND ND
omochloromethane (Surrogate Recovery) 85% 79% 98% _
',4-Dich1orobutane (Surroga_tg_ﬁecovery) 85% 85% 100% ) N
L Method Detection Limit
Not detected at or above the MDL,

proved methodologies. All analyses were performed by me or under

‘e data contained in this report were obtained using EPA or other l
direct supervision. -‘

I)dZZ/L&—u 77«4@/’?42 l

uglas E. Oram, Ph.D.
gani¢ Chemistry Manager

11 Digttal Drive [ Novato, CA 84949 M Phone {415) 883-8100
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Offices:
Qce REPORT OF LABORATORY ANALYSIS ~ Minneapolis, Minnesota

Tampa, Florida

' . Coralville, lowa
1 laboratories, nc Coraile lowa
tLeawood, Kansas
frvine, California

Asheboro, North Carolina

January 10, 1990

Mr. David Leland

Harding Lawson Associates

200 Rush Landing Road

Novato, CA 94945 :

RE: PACE Project No. 491212.505
Oakland PRP

Dear Mr. Leland: =

Enclosed is the report of laboratory analyses for samples received
December 12, 1989.

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

Sincerely,

sdezbe Hotocd

Stephen F, Nackord
Director, Sampling and Analytical Services

Enclosures

11 Digital Drive OO Novato, CA 94949 [0 Phone (415) 883-6100
an squal opportunity empiloyer




Offices:
REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
boroforles. Ko, o
Irvine, California

Hard1ng Lawson Associates January 10, 1990 Asheboro, North Carolina
200 Rush Landing Road PACE Project
Novato, CA 94945 _ Number: 491212505

lAttn: Mr. David Leland
OakTand PRP

Mmw-ao Mmw-20

lPACE Sample Number: 804370 804380
Date Collected: 12/12/89 12/12/89
Date Received: 12/12/89 12/12/89%
Parameter Units MDL  8949MW04  8949MW05
ORGANIC ANALYSIS Depth 21205 36-26:5

IHALOGENATED VOLATILE COMPOUNDS EPA 8010
Dichlorodifluoromethane ug/kg 20 ND ND >
Chloromethane ug/kg 20 ND ND
Vinyl Chloride ug/kg 20 ND ND
Bromomethane ug/kg 20 ND ND
Chloroethane ug/kg 20 ND ND
Trichlorofluoromethane ug/kg 20 ND ND
1,1-Dichloroethene ug/kg 5.0 ND ND
Methylene Chloride ug/kg 5.0 ND 1R
trans-1,2-Dichloroethene - ug/kg 5.0 ND ND
1,1-Dichloroethane = ug/kg 5.0 ND ND
Chloroform ug/kg 5.0 ND ND
1,1,1-Trichloroethane (TCA) ug/kg 5.0 ND ND
Carbon Tetrachloride ug/kg 5.0 ND ND
1,2-Dichloroethane (EDC) ug/kg 5.0 ND ND
Trichloroethene (TCE) ug/kg 5.0 ND ND
1,2-Dichloropropane ug/kg 5.0 ND ND
Bromodichloromethane ug/kg 5.0 ND ND
2-Chloroethylvinyl ether ug/kg 5.0 ND ND
trans-1,3-Dichloropropene ug/kg 5.0 ND ND
cis-1,3-Dichloropropene ug/kg 5.0 ND ND
1,1,2-Trichloroethane ug/kg 5.0 ND ND
Tetrachloroethene ug/kg 5.0 ND ND
Dibromochloromethane ug/kg 5.0 ND ND
Chlorobenzene ug/kg 5.0 ND ND
Bromoform ug/kg 5.0 ND ND
1,1,2,2-Tetrachloroethane ug/kg 5.0 ND ND

IMDL Method Detection Limit

Not detected at or above the MDL.

' 11 Digital Drive [0 Novato, CA 94943 [ Phone (415) 883-6100
an equal opportunity empioysr




Offices:
lpacc REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
® Tampa, Florida
Coralville, lowa

l IODOFOTOFIG‘S. nc. Novato, California

Leawood, Kansas
Irvine, California

Mr. David Leland January 10, 1990 Asheboro, North Carolina
Page 2 PACE Project
Number: 491212505

Oakland PRP
MW-20  mw-2o

l PACE Sample Number: 804370 804380
Date Collected: 12/12/89 12/12/89
Date Received: 12/12/89 12/12/89

l Parameter Units MDL  8949MWO4  8949MWO5
ORGANIC ANALYSIS Dept 21-215 26-26

l HALOGENATED VOLATILE COMPOUNDS EPA 8010
1,3-Dichlorobenzene ug/kg 5.0 ND ND
1,4-Dichlorobenzene ug/kg 5.0 ND ND
1,2-Dichlorobenzene ug/kg 5.0 ND ND
Bromochloromethane {Surrogate Recovery) 87% 8927 .
1,4-Dichlorobutane (Surrogate Recovery) 86% 87%

' PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - -
Purgeable Fuels, as Gasoline (EPA 8015) mg/kg wet 1.0 ND 3.1
PURGEABLE AROMATICS (BTXE BY EPA 8020): - -
Benzene ' mg/kg wet 0.005 0.010 ND
Ethylbenzene mg/kg wet 0.005 0,006 ND
Toluene mg/kg wet 0,005 0.041 0.007
Xylenes, Total mg/kg wet 0.005 0.036 0.006 ' |
MDL Method Detection Limit
ND Not detected at or above the MDL.

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

1D fer G

Douglas E. Oram, Ph,D,
I Organic Chemistry Manager

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

2 copies:

1 copy:
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1 copy:

DISTRIBUTION

REPORT OF SYSTEM MONITORING
DECEMBER 1989
SOIL TREATMENT SYSTEM
PACIFIC RENAISSANCE PLAZA
OAKLAND, CALIFORNIA
February 1, 1990

Copy No. l‘f_

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

Oakland, California 94612

Attention: Mr. Peter Chen

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

QOakland, California 94621

Attention; Mr. Lowell Miller
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QC/Bound Report File
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jmmftﬁiﬂlhm—u

Tamara L. Williams
Geologist - 3954
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