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Alameda, California 94502

Subject: Groundwater Monitoring Report
April 1996
Northwest Area
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Dear Ms. Shin:

On behalf of Alameda Marina Village Associates (AMVA), Geomatrix Consuitants, Inc.
(Geomatrix), is submitting the subject report. Based on the data presented in this report. we
recommend discontinuation of groundwater monitoring at the site, and consideration of the site
for closure according to Regional Water Quality Control Board Guidelines for Low Risk
Groundwater cases. We look forward to discussing site closure and discontinuation of
monitoring with you at our 18 September 1996 meeting.

Sincerely,
GEOMATRIX CONSULTANTS

i o Prree 7 | '
Yvonne G. Pierce, R.G. Elizabeth A. Nixon, P.E.
Senior Geologist Senior Engineer
YGMEAN: mdg
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GROUNDWATER MONITORING REPORT
APRIL 1996
Northwest Area
Marina Village
Alameda, California

1.0 INTRODUCTION AND OBJECTIVES

This report presents a summary of groundwater monitoring activities conducted by Geomatrix
Consultants, Inc. (Geomatrix) on behalf of the Alameda Marina Village Associates (AMVA) at
the Northwest Area of Marina Village in Alameda, California (Figure 1). The work was
performed in response to the 6 April 1995 letter from the Alameda County Health Care Services
Agency (ACHCSA) to the AMVA requesting additional soil and groundwater investigations at
the site. Work was conducted in accordance with the 13 June 1995 work plan prepared by

Geomatrix, which was approved by ACHCSA in a 22 June 1995 ietter to AMVA.,

The objective of this sampling event was to confirm the results of the July 1995 monitoring
event, including: (1) the possible presence of separate-phase hydrocarbons in wells at the site;
(2) the distribution of possible dissolved petroleum hydrocarbons and their constituents, benzene,
toluene, ethylbenzene, and xylenes (BTEX) in groundwater at the site; and (3) the direction of
the hydraulic gradient at the site. These data were subsequently used as a basis for recommen-

dations regarding the discontinuation of monitoring and the development of a management

program for closure of the site.

2.0 BACKGROUND

The site currently consists of undeveloped areas and paved parking lots. The site is bounded to
the east by Oakland Inner Harbor and boat docks, to the west by Marina Village Parkway, to the
south by four former shipways that currently are developed as office space, and to the north by
an adjacent property owned by Barnhill Construction Company (Figure 2). A sheet-pile walil

extends from the shipways westward and northward along the boat docks as shown on Figure 2,
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The historical direction of the hydraulic gradient at the site generally has been toward Qakland

[nner Harbor, and may be influenced by the presence of the sheet-pile wall and tidal fluctuations.

The extent of petroleum hydrocarbons in soil at the site and surrounding areas was characterized
during previous investigations performed by Levine*Fricke (1988, 1989, 1990) and Geomatrix
(1992). Based on the resuits of these investigations, medium- and high-boiling petroleum hydro-
carbons (crude oil, waste oil, diesel oil and fuel) were detected in shallow soil at concentrations
greater than 500 parts per million (ppm) beneath approximately 2.5 acres of the site. Residual
separate-phase high-boiling petroleum hydrocarbons, characterized as degraded crude oil, were
observed in the soil beneath an area of approximately 1.3 acres adjacent to the northwest
property boundary. The vertical extent of petroleum hydrocarbons in soil has been limited by the
occurrence of estuarine clay sediments, locally referred to as San Francisco Bay Mud. The Bay
Mud occurs at shallow depths (ranging from approximately 4 to 15 feet) below the ground
surface at the site. The source of petroleum hydrocarbons in soil at the site likely was a
combination of shipbuilding activities at and in the vicinity of the site that date back to the first
half of this century, and historical off-site sources to the northwest of Marina Village. Other
chemicals that have been detected in soil include lead, which was detected in two samples at

concentrations of 130 and 520 milligrams per kilogram (mg/kg), and toluene, concentrations up
to 0.7 mg/kg.

Since 1987, ten shallow groundwater monitoring wells have been installed at the Northwest Area
(Figure 2). Well construction details for these wells are summarized in Table 1. From 1988 to
1990, concentrations of medium and high boiling petroleum hydrocarbons detected in ground-
water were either in the range of several milligrams per liter (mg/1) or were not detected in
groundwater samples from wells located at the site downgradient perimeter (wells WC-3, LF-6,
LF-7,LF-11, LF-12, LF-13 and GMW-2). Separate-phase product or petroleum sheen were
observed in two of the wells, LF-8 and LF-9, located near the northwest property boundary. A
sheen was also observed in groundwater from well LF-10, which is located approximately
upgradient from the Northwest Area. TPH concentrations measured in Well LF-10 in 1990 were
17 mg/l. Very low concentrations of dissolved petroleum hydrocarbon constituents benzene,

toluene, ethylbenzene, and xylenes (BTEX) were detected in groundwater samples from wells
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LF-7, LF-9, and LF-13 during one sampling round in 1990. During a subsequent sampling event
(July 1995), total petroleum hydrocarbons as diesel (TPHA), total petroleum hydrocarbons as
motor oil (TPHmo), and BTEX were not detected in groundwater samples collected except for

low concentrations of TPHd (0.07 mg/l) in the sample from well LF-10.

In 1993 a 10,000 cubic yard soil stockpile was placed in the vicinity of monitoring well LF-9,
rendering this well inaccessible for sampling. As discussed in our previous groundwater
monitoring report dated December 1995, data that would be obtained from this well would not

provide additional information regarding site characterization or the potential for migration of

petroleum hydrocarbons towards Oakland Inner Harbor that is not already available.

3.0 SEPARATE-PHASE PRODUCT AND WATER-LEVEL
MEASUREMENTS

The presence of separate-phase petroleurn hydrocarbons was measured to the nearest 0.01 foot on
15 April 1996 using a Flexidip oil-water interface probe. Water levels were measured on

15 April 1996 using an electric well sounder. Measurement equipment was washed with a
detergent-watgr solution and rinsed with deionized water before each measurement was taken.

Separate-phase product and water-level measurements are summarized in Table 2; field records

for these measurements are included in Appendix A.

Approximately 2 inches of separate-phase product previously characterized as degraded crude oil
was measured on top of the water column in well LF-8, Separate-phase product was not mea-
sured nor sheen observed in the other wells tested. Water-level elevations across the site ranged
from -1.3 feet at well LF-13 to -5.26 feet at well WC-3 (relative to City of Alameda datum). The
horizontal hydraulic gradient direction at the site, although generally to the southeast toward
Oakland Inner Harbor, appears to be locally variable, with gradient directions ranging from
southeast in the northwestern portion to south in the southeastern portion. The potentiometric
surface map for 15 April 1996 is shown on Figure 3. This variable gradient direction is con-

sistent with measurements taken since monitoring was initiated in 1988. It is believed that the
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observed variability is a result of tidal influence and the presence of the sheet-pile wall that is

aligned along the shoreline.

4.0 GROUNDWATER SAMPLING

Before sample collection, the wells were purged with a diaphragm pump or disposable bailer
until a minimum of four casing volumes were removed and water quality parameters stabilized.
The purge water was collected in 55-gallon drums and stored temporarily on site pending
analysis. Groundwater samples were collected using disposable polyethylene bailers from
menitoring wells LF-6, LF-7, LF-10, LF-11, LF-12, LF-13, WC-3, and GMW-2 on 15 April
1996. No sample was collected from well LF-8 due to the presence of separate-phase product in

the well. Field records for sampling are included in Appendix A.

Samples to be analyzed for extractable petroleum hydrocarbons and lead were transferred to
1-liter amber bottles, and samples to be analyzed for BTEX were transferred to 40-milliliter
volatile organic analysis vials. Immediately after collection, samples were placed in an ice-
chilled cooler and transported under Geomatrix chain-of-custody procedures to Friedman and

Bruya, Inc., of Seattle, Washington, a California-certified laboratory.

5.0 LABORATORY ANALYTICAL PROGRAM AND RESULTS

The analytical program consisted of analyzing samples from eight wells by modified EPA
Method 8015 for TPHd and TPHmo. Samples from wells LF-7 and LF-13 additionally were
analyzed according to EPA Method 8020 for BTEX. As requested by the ACHCSA in a 2 May
1996 meeting, samples from wells LF-11 and LF-12 were analyzed for total lead by EPA
Method 6010 to evaluate the possible presence of lead in groundwater downgradient of the area,
where low concentrations of lead historically had been detected in shallow soil. One equipment
blank (identified as sample EBNT-41596) and one blind field duplicate from well LF-10
(identified as sample LF-14) were collected and analyzed for TPHd and TPHmo for quality
control purposes. Additionally, one equipment blank (identified as sample EBNT-41596) and

KAWPDOCS\I 736\GMR 1-TXT.DOC (WORD) 4
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one blind field duplicate from well LF-7 (identified as sample LF-15) were collected and
analyzed for BTEX for quality control purposes.

Samples for TPHd and TPHmo analysis were filtered by the laboratory prior to extraction with a
0.7-micron glass filter to remove nondissolved petroleum hydrocarbons associated with particu-
lates in the sample media that possibly can cause interference with the analysis. In addition, to

remove polar biogenic materials from the samples, a silica gel cleanup procedure was used in the

preparation of the sample extract,

Groundwater analytical results for samples collected to date from the monitoring weils are
summarized in Table 3. Analytical resuits from this latest sampling event are presented on
Figure 4. Analytical laboratory reports and chain-of-custody documentation for the samples

collected during this sampling event are presented in Appendix B.

No lead, TPHd, or TPHmo were detected in the groundwater samples. BTEX was not detected
in any samples except in one set of samples from well LF-7 (0.7 micrograms per liter (ug/1) of

benzene and 0.7 pg/l of toluene). BTEX was not detected in duplicate samples from this well.

Similar low concentrations of benzene and toluene historically have occurred sporadically in

some of the wells, and may be due to the proximity of the adjacent boat dock and Oakland Inner
Harbor.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on data obtained during this groundwater monitoring event, we conclude the following:

» The hydraulic gradient at the site generally appears to be to the east towards Oakland
Inner Harbor, Local variability in the gradient may be a result of tidal influence and
the presence of a shoreline sheet-pile wall.

e No lead was detected in groundwater samples coilected.

¢ No TPHd or TPHmo were detected in groundwater samples collected.
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Residual separate-phase crude oil was measured in well LF-8 and historically

observed in well LF-9 along the northern property boundary; however, TPHd and
TPHmo have not been detected in samples collected in 1995 and 1996 from wells
LF-13, LF-7, LF-12, and LF-6 located downgradient of wells LF-8 and LF-9.

* Benzene (0.7 pg/l) and toluene (0.7 ug/l) were detected in one of the samples (but not

the duplicate sample) from well LF-7. No BTEX was detected in the sample from
LF-13.

* DBased on the data, groundwater at the perimeter of the Northwest Area does not
contain dissolved petroleum hydrocarbons or significant concentrations of BTEX.
The data collected since 1988 indicate that residua] petroleum hydrocarbons in soil
beneath the Northwest Area are not a continuing source of petroleum hydrocarbons to

groundwater. Therefore, the potential for migration of these constituents toward
Oakland Inner Harbor is very low.

Based on these conclusions, we recommend discontinuation of groundwater monitoring at the
site. Sufficient data have been collected to establish site conditions and to provide the basis for
supporting a recommendation for site closure under the California Regional Water Quality

Control Board (RWQCB) Guidelines for Low Risk Groundwater Case Closure,
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TABLE 1

WELL CONSTRUCTION DETAILS
Northwest Area
Marina Village
Alameda, California

LF-6 3/88 5-15 3.30
LF-7 3/38 15 5-15 4.56
LF-8 3/88 15 5-15 4.84
LF-9 3/88 15 5-15 NA?
LF-10 3/88 15 5-15 3.95
LF-11 3/89 15 5-15 5.09
LF-12 3/89 15 5-15 7.19
LF-13 3/89 13 3-13 2.95
WC-3 1987 14 7-14 3.84
GMW-2 3/16/92 13.5 3-13 3.5

Notes:

Top of well casings were surveyed on 10 July 1995 by Luk, Milani & Associates of Walnut Creek, California, relative to an established City of Alameda datum.

2 Well LF-9 not accessible for surveying.
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WATER-LEVEL MEASUREMENTS
Northwest Area
Marina Village

Alameda, California

TABLE 2
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|

[ Lrs 4/15/96 33 | 5.74 2.44 0
LF-7 4/15/96 4.56 7.11 -2.55 0

LF-8 4/15/96 4.84 7.08* NA® 0.16
LF-10 4/15/96 3.95 7.52 -3.57 0
LF-11 4/15/96 5.09 8.13 -3.04 0
LF-12 4/15/96 7.19 10.50 -3.31 0
LF-13 4/15/96 2.95 4.25 -1.3 0
WC-3 4/15/96 3.84 9.10 -5.26 0
GMW-2 4/15/96 3.5 6.86 -3.36 0

Notes:

Top of well casings were surveyed on 10 July 1995 by Luk, Milani & Asscciates of Walnut Creek, California, relative to an established City of Alameda datum.
Water levels were measured with an electric sounder.

1
2
3 Thickness of separate-phase product measured with a Flexidip oil-water interface probe.
4
5

Measurement is approximate.
Water-level clevation not calculated due to the presence of separate-phase product.
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TABLE 3

HISTORICAL GROUNDWATER ANALYTICAL RESULTS'

Alameda, California

Northwest Area
Marina Village

Concentrations in milligrams per liter (mg/l)

7 t—

GEOMATRIX

Page 1 of 3

B i :
LF-6 3/29/88 <0.05 <0.05 <0.004 <0.006 <0.007 NA NA
3/28/89 <0.3 <0.5 <(.0005 <0.0005 <0.0005 <(.002 NA
8/3/89 <0.3 <0.5 NA NA NA NA NA
1/1/90 NA NA NA NA NA NA NA
7/12/95 <0.05 <02 NA NA NA NA NA
4/15/96 <0.05 <{.25 NA NA NA NA NA
LF-7 3/29/88 <0.05 <{0.05 <(.004 <0.006 <(.007 NA NA
3/28/89 <0.3 1.8 <0.0005 <(1.0005 <0.0005 <0.002 NA
8/3/39 <0.3 - <0.5 NA NA NA NA NA
1/31/90 <(.3 33 <0.0005 0.003 0.001 0.007 NA
7/13/95 <0.03 <0.2 <0.0005 <0.0005 <(.0005 <0.002 NA
4/15/96 <0.05 <(.25 0.0007/<0.0005 0.0007/<0.0005 <{0.0005/<0.0005 <0.0005/<0.0005 NA
LF-8 3/29/88 62.0 NQ <(.004 <0.006 <0.007 NA NA <0.1
3/28/89 NA NA <0,003 <0.003 <0.003 <0,010 NA Approx. 2
8/3/89 NA NA NA NA NA NA NA Approx. 5
1/31/90 NA NA NA NA NA NA NA Approx. 7
7/11/95 NA NA NA NA NA NA NA Approx. 6
4/15/96 NA NA NA NA NA NA NA Approx, 2
LF-9 3/29/88 54.0 NQ <0.004 <(.006 0.007 NA NA
3/28/89 12.0 6.0 <(.0005 <0.0005 <0.0005 <0.002 NA
8/3/89 79.0 67.0 NA NA NA NA NA
1/31/90 15.0/12.0 17.0/15.0 0.003/0.003 <0.0005/<0.0005 0.007/0.006 0.014/0.012 NA

KAWPDOCS\ 736\GMR1-TB3.DOC (WORD)



HISTORICAL GROUNDWATER ANALYTICAL RESULTS'

TABLE 3

=
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Page 2 of 3

LF-10 3/29/88 43.0 NQ <0.004 <0.007 NA NA
3/28/89 <0.2 7.8 <{.0005 <0.0005 <0.0005 <0.002 NA
8/3/89 <0.3/<0.3 8.3/7.6 NA/NA NA/NA NA/NA NA/NA NA
1/31/90 <0.3 17.0 <0.0005 <0.0005 <(.0005 <0.002 NA
7/14/95 0.06/0.06 <0.2/<0.2 NA/NA NA/NA NA/NA NA/NA NA
7/14/95 0.07 <0.2 NA NA NA NA NA
(filtered) NA
4/15/96 <0.05 <0.25 NA NA NA NA NA
LF-11 3/28/89 <0.3 1.0 <0.0005 <0.0005 <0.0005 <0.002 NA
8/3/89 <0.3 0.9 NA NA NA NA NA
1/31/90 <(0.3 1.2 <0.0005 <0.0005 <0.0005 <(0.002 NA
7/12/95 <0.05 <(.2 NA NA NA NA NA
4/15/96 <(.05 <0.25 NA NA NA NA <0.005
LF-12 3/28/89 <0.3 i.1 <(.0005 <0.0005 <0,0005 <0.002 NA
8/3/89 <0.3 20 NA NA NA NA NA
1/31/90 <0.3 1.4 <0.0005 <0.0005 <(.0005 <0.002 NA
7/13/95 <0.05 <0.2 NA NA NA NA NA
4/15/96 <0.05 <0.25 NA NA NA NA <0.005
LF-13 3/28/89 <0.3 4.4 <0.0005 <0.0005 <0.0005 <0.002 NA
8/3/89 <0.3 3.0 NA NA NA NA NA
1/31/90 <0.3 6.1 0.004 0.00!¢ <0.0005 <0.002 NA
7/14/95 NR NR <0.0005 <0.0005 <0.0005 <0.002 NA
7/14/95 <(.05 <0.2 NA NA NA NA NA
4/15/96 <0.05 <0.25 <(.0005 <0,0005 <0.0003 <{.0003 NA

KAWPDOCS\1 736\GMRI-TB3.DOC (WORD)



HISTORICAL GROUNDWATER ANALYTICAL RESULTS!

TABLE 3
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Page 3 of 3

WC-3 3/31/88 <0.05 <0.004 <0.006 <0.007 NA
3/28/89 <0.3 3.2 <(.0005 <0.0005 <0.0005 <(.002 NA
8/3/89 <0.3 1.0 NA NA NA NA NA
1/31/90 <0.3 57 <0.0005 <0.0005 <0.0005 <0.002 NA
7/14/95 <0.05 <0.2 NA NA NA NA NA
4/15/96 <0.05 <(.25 NA NA MA NA NA
GMW-2 4/29/92 0.2 04 NA NA NA NA NA
7/12/95 <0.05 <0.2 NA NA NA NA NA
4/15/96 <0.05 <0.25 NA NA NA NA NA
Notes:

/ Indicates duplicate sample.

' Samples analyzed for total petroleum hydrocarbons as diesel and motor oil by EPA Method 8015, and for benzene, toluene, ethyibenzene, and xylenes by EPA Method 602. In 1995, silica gel

cleanup was performed prior to all 8015 analyses, and samples from wells
was performed prior to 8013 analysis.

TPHd = total petroleum hydrocarbons as diesel.
TPHmo = total petrolevm hydrocarbons as motor oil.
Product characterized as crude oil.

NQ Indicates extractable TPH detected in samples was not quantified against motor oil standard.

NA Indicates not analyzed.

NR  Not reported due to insufficient silica gel cleanup on the sample.

KAWPDOCS\I736\GMR 1-TB3.DOC (WORD)
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[ . TPHmo <0.25 Northwe:st
i - -1 Pb <0.005 area

TPHmo =Total petroleum
tydrecarbons as
motor oil

Existing
storm
drain

Concrete slab

GIMW-2

- GMW-2 ? TPHd <0.05
TPHm? <0.25)

B =Benzene

T =Toluene

E = Ethylbenzene
X = Xylene
—————— 7] Pb =Lead

LEEETEETTTREEET
DT

—

Railroad spur —

Paved parkin —_—— F————

E Headhouse Headhouse
WwWC-3

Shipway Shipway

L
T

15.0 = Concentrations

in milli
Headhouse Headhouse :ite, [(n'%ﬁ;n S per

Duplicate
analyses also
Shipway Shipway are shown

1 2 3 4

\
\

M k10
AN

LF-10 \ | T

TPHd <0.05/<0.05\
TPHmo <0.25/<0.05

| : ¢

\ . , - GROUNDWATER ANALYTICAL RESULTS
e N AT T el
\ QGQ .TPHmo <0.25 Marina Village

\ Bidg. = Alameda, California

Northwest Area

Reference; Aerometric Surveys; Job #92733;
5/20/92; for Luk, Milani 2nd Associates.

\ - PARKWAY ﬁ Project No. Figure
\ — _""/,.——"'-— GEDMATRIX 173614 4



APPENDIX A

WATER LEVEL AND MONITORING
WELL SAMPLING RECORD FIELD SHEETS

/==

GEOMATRIX



Project Name: _Ma v/’ & Vr'llﬂd}’.L

Date: "// / 5/ 44

Note: For your convenience,

Measured by: AT/ Fil

WATER LEVEL MONITORING RECORD

/=

GECOMATRIX

Project and Task Number: __/Z 34, 1y

& Z
Instrument Used: £S5 / L P iy

the following abbreviations may be used.

P = Pumping I = Inaccessible D = Oedicated Pump
ST = Steel Tape ES = Electric Sounder MP = Measuring Point WL = Water Level
MP Water Level | Water Level | Previous
Well No. Time Elevation | Below MP Elevation | Water Level Remarks
(feet) {feet) {feet) Below MP
Here |gasd | 330 | S7¢ | a0d | apf |00 ac orr (i ERS
Nz o9y |45t | 2y [-AsS | .93
crs Lioos [H0d | g92=]o1e) BosTomded) O T
/ee-10 10939 | 395 | #52 |-3.5F | 553
s\ LE-N 91 |5.00 £./3 ~5.04 1.589 FLocped - SCALS aab
Aegri2 logqr- | F14 | d0.50 [ 3.3 [4.\ :
Alp-y3 | 09s2 [Ras | 4316 [-136 | 4438 | = .oneo _
A we-3 1291|380 | 90 |-s2b | 63 |9 gee i~
-1 | egae| 350 | £.8, |-3.2b | £.3F

Fofms(PF).007 (Pavised 12/95)

Page




/= Geomatrix Consuitants

Model or Unit No.:5

e

SPECIFIC CONDUCTANCE - CALIBRATION:

KCL Solution (umhos/cm at 20°C | 1409 12856
Temp. °C :
Instrument Reading | Bee i

Notes

Product Tlac el Mo ogwiant U w\\\} ‘

reviuen) 981

100 Pine Street. 10th Floor MONITORING WELL SAMPLING RECORD
' San Franeisco. Calffornia 94111 AND WELL DEVELOPMENT DATA
(415) 434-8400
l wellD:___ £F—8 Initia! Depth to Water:— €= 72
Sample D ¥} DuplicateiD:_________ Depth to Water after Purging: prP= 4.0 &
Sampie Depth: sl Total Depth of Well:
I Project No: 1334 14 Well Diameter:
Project Name: W\‘QV‘ ve Ul aa 1 Casing Volume =
I Date: 4/r5) 44 4 Casing Volumes = 1
Sampied By: w4 Method of Purging: ;
Method of Sampling: .
l TME | INTAKE | RATE S| TEMe. H  |eonoucTviTy REMARKS
DEPTH { (gpm) (gal) *C) i anns) {umhos/am) (color, turdidity & sadiment)
] |
' l
l Ao | sAmpPY =
' Ph CALIBRATION (CHOOSE TWO) Model or Unit No.: 3
—— T R LT T N a— —— ‘ s
l Temp. °C - A e
Instrument Reading 5




-« W90

/== Geomatrix Consuitants

100 Pine Street, 10th Ficor
San Francisco, California 54111
{415) 434-8400

MONITORING WELL SAMPLING RECORD

AND WELL DEVELOPMENT DATA

Well ID;

L=l

Date:

Sample ID.._£F-6___
Sample Depth:
Project No:
Project Name:

Duplicate ID.;
/0

17%. 14

i, via L, Hﬁ!%

=4

4,//5’/ G4

I
Sampied By:__~A47/ ~re

Initial Depth to Water:—_S_c 7%
Depth to Water after Purging:
Total Depth of Well: ——lS
Weil Diameter: 2"

1 Casing Volume =_/- S 7 gal a
4 Casing Volumes = &.z9 grc.
Method of Purging: —Diapliveawm Pomp
Method of Sampling: —<0esable  Boiles |

T | INTAKE | RATE f,gt TEMP. M |conouctvry REMARKS
DEFTH | (gem) (gal) (*C) _anis) {wmnoesem) (color, turbidity & sedimant)

o0e | /¥ / /5-‘/ F.3 |{ 950 5&‘131:4&;_:.-%]‘9

(5| 1§ 2 (S8 | 2.4 |1tye0 o

/053 | 1y 3 15,5 | Zgq | 7%ve0 vy

ress | /s 5 /s ¢ | 2g¢ - /950 pultn TOC r S&ps
/240 | /s~ 6.5 (s v | /5¢o0 o ror
[lop | Samaly e, 7-5 | /S sov

Ph CALIBRATION (CHOOSE TWO) Model or Unit No.: 5

Butler Solution pH40 | pH7.0 | cH 10.0 SRR
Temp. °C GGeel| tF-10)
Instrument Reading

SPECIFIC CONDUCTANCE - CALI

BRATION:

KCL Solution (umhos/cm at 20°C | 1409 128558
Temp. °C
Instrument Reading |
Notes
2 Ambe  Lohys  He  TPH dJmz?




rovhed 91

/== Geomatrix Consultants
100 Pine Street, 10th Figor
San Francisco. California 94111
(415) 434.8400

MONITORING WELL SAMPLING RECORD

AND WELL DEVELOPMENT DATA

Well ID: LF-F

Initial Depth to Water: ? '

Sample ID.:_&_JDupiicate D _LF-/5 Depth to Water after Purging:
Sample Depth: 1o Total Depth of Well: —/>_
Project No: 73614 Well Diameter:
Project Name: Winvige Y. ““ﬂ 4 1 Casing Volume = /- 3uv
Date: U ss7] gk 4 Casing Volumes = —5:_J6
Samped By: 4T ) F1C Method of Purging: _LD'_“M'M_P_J’__
Method of Sampling: _Qii.onsala_c._l_dzL_
e |NTAKE | RaTE | SOV | TEMP. 3 |comoucTviry REMARKS
DEFPTH | (gpm) (gal) {*C) | .4nns) {(umnotrom) (coler, turbidity & sedimaent)
— - TEY
/139 1,5 ‘ Sege |+ TCC, Binik o poves
//S_S/ /S' / /5‘-.? l ;“/ /3‘700& O A u// It W e e, oRpA ]
L7857 1es” A5 s8¢ |2 | /9000 ' i "
73g | s Y0 | /58 | P2 (Ppeco |PC FEREED
IAvsS | is” g |60 1.3 11935, eeis i L Y
e 5 Stvwnle I'K] 2.3 \?U,CE() f ¥ tr
Ph CALIBRATION (CHOQSE TWQO) Model or Unit No.: 3
Butier Solution pH4.0 | pH7.0 | £H 10.0 e :
Temp. °C Se¢  eiF-10)
InstrumentReadingy | |  {  eesasiaess

SPECIFIC CONDUCTANCE - CALIBRATION:

Model or Unit No.: 3

KCL Solution (umhos/cm at 20°C | 1409 | 12856 | o
Temp. °C
instrurnent Reading B
Notes P P Y R VA ¥ [ N PV T
5 volys -2 v LE-F  BIEY  \ew S Wl
3 foy LF-15 (3TIBx Lm 1P Ns)
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/= Geomatrix Consuitants
San Francisco. Califormia 84111 AND WELL DEVELOPMENT DATA
(415) 434.9400
Well ID:__LF-/0 Initiai Depth to Water: 7. S Z
Sample iD..__=F 719 puplicate ID.: _L/"-1d_ Depth to Water after Purging:
Sample Depth: (Q Tetal Depth of Well: 1S
Project No: 1736 14 Well Diameter: 27
Project Name: _ Wavivigs  V:llade 1 Casing Volume = /- 2 7
Date: "’” 15~ Jab 4 Casing Volumes = 3. 2 & f
Sampled By: MAT IEIC Method of Purging: M’%m_ﬂim.p__
Method of Sampling: _x2oalolt  Boslew
e | NTAKE | RaTe | GO | TEMP. #H  |conouetmiry REMARKS
DEFTH | (gpm) (gal) (*C) I ,<nns) {(pmnossem) {coior, turbidity & sediment)
1 As \S \ 6. | 2 24,000 | Cleav w | Qigavic LHas.
W3 | v 2 las 133 [3auwe |eler W waane bns by
| 1
v | g 3 7.3 2.2 32¢c0 | {{¢pre “'f/ﬂ.r{,,gyvacs - DRy
fedz] /s v (72 % 135  gweoo | v .
[IE' (7‘&.- ‘ 5’, S /“) C/ ?"L{ w‘/t‘é’ Pt € I e
b6 |45 Sahwmple Ny 2.2 [2faw h .
Ph CALIBRATION (CHOOSE TWQ) Model or Unit No.: 5
Butier Solution pH40 | pH7.0 | pH10.0 FIep e Ry
Temp. °C 2a.2° | ax.3°
Instrument Reading 4.0 o | 1 RS o e
SPECIFIC CONDUCTANCE - CALIBRATION: Modelor Unit No.: &
KCL Solution (umhos/cm at 20°C | 1409 | 12856 -
Temp. °C 2.9° i
Instrument Reading 12800
Notes
‘i Aoy pibas v TRH 3. . _ _
A e he he Dup (Le-74) TP dwo v sviom
T/0 Shiw __ dvacwvik




/= Geomatrix Consuitants
100 Pine Straet, 10th Floor
San Frangisco, Califernia 84111
{415) 434-8400

MONITORING WELL SAMPLING RECORD

AND WELL DEVELOPMENT DATA

well ID;:___LE-H

Sample 10.._L¥- "\ Duplicate ID.:
Sample Depth; 102

Project No: — 32611

Project Name: — Wlayiver V' P2

Date: fs4b

Sampied By: ~vaT ) 1l

Initial Depth to Water: g.13
Depth to Water after Purging:
Total Depth of Well: !

Well Diameter: A

1 Casing Volume = 776

4 Casing Volumes = % ﬁ'

Method of Purging: —{he ana b DUNAR

Method of Sampling: __Lp.o:mhué&@__

CuMm.
vOoL

{oah)

TEMP.
(*C) l

RATE
(opm)

INTAKE
DEFTH

H
LIANS)

REMARKS
(color, turbidity & sediment)

CONDUCTIVITY
(umrosscm)

()’ / /ét"f

| o

F{UGJ

/2000 | Atk sRecAHAvee

-

FA e -3

| 2. ¢

i e -

S ace o

/5" _/é-;;_, I

S

{odoom| &EAX “ ”

€L
Z
-4 26-0

/5

7.5

ITLACKE OR Gttt €
e S,

Jofoo |(eear U7

/6.2

2.3

0600 | bienp

Ph CALIBRATION (CHOOSE TWO)

Model or Unit No.: 3

Butter Solution pH 4.0 pH70 | pH 10

0

Temp. °C /s.w )

instrument Reading |

SPECIFIC CONDUCTANCE - CALIBRATION

KCL Solution (umhos/cm at 20°C | 1409

12856 |

Temp. °C

l

Instrument Reading

Notes
“h A by

quﬂe‘-‘g

“+ v~ THH d lwio

3
3
a
H




/= Geomatrix Consuitants
100 Pine Strest, 10th Fioor MONITORING WELL SAMPLING RECORD
San Franaisca. California 94111 AND WELL DEVELOPMENT DATA
(415) 4348400

well ID:__LF-I} initial Depth 1o Water: /.2 3

Sample ID.._LE-@ _ Duplicate ID.. .= Depth to Water after Purging:

Sample Depth: L0 Total Depth of Well: ——L9

Project No: A3 4 Well Diameter:

Project Name: Wlaviae Ve \\m& £ 1 Casing Volume = 2.7 X

Date: ——ul{ $14b 4 Casing Volumes = J-0&

Samoled By: /AT - FLC Method of Purging: DY) phved Powg |

Method of Sampling: _DQ_ML—_ L2

e | INTAKE | RATE GO | TEMR. H  |conouctivry REMARKS s

DEFTH | (gpm) (oal) C) Jnts) | (umnosom) {color, turbidity & sediment) !
— - e el “Crrgles LT W .

//3‘1 AN / /5-;", I ?'-_r' ?Z.b‘(-"ﬂ _‘;E(f"""; ,g;[ﬂ‘!.u.c t)“-’r:;:_
fi1p L (5 2 17y | F-4 | 2850 |Cuiis b e mediToes ™Y
VATTR I P J2 3 | 7.9 | 23keo | SN O sone mrmcd
/YY) 5T 2 2 ¢ | A5 Rieco |G Gired conducTTe Ty
F5¢Ce 31‘1’4‘(}’/{’, /6. F F ¢ 22¢¢0 JicAk ¥ Erves (f-’c' (- e o)

Ph CALIBRATION (CHOOSE TWO) ModelorUnitNo.: 5

Butfer Solution pH40 | pH70 [ Fr10.0 | [ = o
Temp.°C { $ee lLF-19
Instrument Reading s s e

SPECIFIC CONDUCTANCE - CALIBRATION: Model or Unit No.: 7

KCL Soiution (umhos/em at 20°C | 1409 | 12856 S5 v
Temo. °C | =
instrument Reading T L

Notes

A Al v L. hws 4y TPH dime \/)V\' B015 W)
H
3
[
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/== seomatrix Consuitants
100 Pine Streset, 10th Fioor
San Francisce. California 84111
(415) 434.8400

M

ONITORING WELL SAMPLING RECORD
AND WELL DEVELOPMENT DATA

Weil ID:_£E£-73

Sampie iD.:AE{E__ Duplicate {D.:
Sampte Depth: !
Project No: L7 F&.. 1f

Project Name: 222" VILLAGE
Date: )5 MR _"/'%6

Sampied By: AT /=L

Initial Depth to Water: o 28
Depth to Water after Purging:—
Total Depth of Well: _LL s
Well Diameter:
1 Casing Volume = / 37
4 Casing Volumes » —£- 2 7
Method of Purging: 2iALH2AGM

Method of Sampting: MZ_E.___—

e | INTAKE | RATE CM- | TEMP. oM conoucTvmy REMARKS
DEFTH | (gpm) (gal *C) ‘ _Jnas) {umnosam) {color, turbidity & sediment)
sy | 7Y / TEETIEEZE IGldhiiiaiitisnitid
ey 175 2 | s | 73 | 900 |PLERD T
[4i2 | 15 4.0 (S b | P2 Foo | TP (LedR & St OREdapcs
xainzs D7 Bl N A T Seo i
/Y2 | samAle G.7 (5.9 | 7.3 Sor| @LEAR
Ph CALIBRATION (CHOOSE TWO) Model or Unit No.: =
Butler Solution pH40 | pH7.0 | £ 10.0 N '
Temp. °C [Seel LF~ J'a\ “Z
Instrument Reagiing { | g T R L
SPECIFIC CONDUCTANCE - CALIBRATION: Model or Unit NO.:‘ 3

KCL Solution (umhos/em at 20°C | 1409 | 12856 |

Temp. °C ]

Instrument Reading

TrH -A kg BS

Notes
Amber Lo beed

Vol wlhel Hwv DBIEX

Lﬂ:} <0




= Geomatrix Consuitants
100 Pine Street, 10th Floor MONITORING WELL SAMPLING RECORD
San Francisco, California 94111 AND WELL DEVELOPMENT DATA
(415) 434-8400
WellID:__¥¢- 3 Initial Depth to Water: 9. 0
Sampie lD.:ﬂﬁ...,.. DupticateID.. __— ____ Depth to Water after Purging:
Sample Depth: ze! Total Depth of Well: '/ o5/
Project No: /73 e . /Y Well Diarmeter:
Project Name; Z2A-K it X ELAGE 1 Casing Volume = AL
Date: S~ APR(L (54 4 Casing Volumes = _7- 0/ .’
Sampred By: AET L/ /e € Method of Purging: A/F-P4 24 647 P“"*P,
Method of Sampling: A28 £23ABLE  Bu11eR
mve |NTAKE | RATE | S| TEMP. oW [conoucrvy REMARKS
DEFTH | (gpm (gal {*C) | ,Jnis) gamnosem) (color, turbidity & sadimant)
% p_;;____.: _'.r] /‘b .‘7—=ﬁ7——l W%‘W - g F‘C—
T ivinis / So- 7 l 2.8 /000 féean “/6(.#&&' Frues,
[ 5 s 1 It.c 1.# Q400 (Veav  wilsome blnb Hines
/5sul iy 3 [F 0 . 80 TR AT tr y
(587 T f 1/t 7 VZp | Fgeo| |

) V- Vi
[55¢ Lt 2€- ¥ | e Fueo | L 0N

Ph CALIBRATION (CHOOSE TWQO)
Butter Solution pH40 | pH7.0 | pH 100
Temo. °C [ Sseel i7-/D)
Instrument Reading b

SPECIFIC CONDUCTANCE - CALIBRATION: Modeti or Unit No.: 3

KCL Solution (umhos/em at 20°C | 1409 12856
Temp. °C
instrument Reading

Notes

Z  Awbey LS By —7PH OUMD

revised B94




100 Pine Street, 10th Fioor

(415) 434.9400

/== Geomatrix Consuitants

San Francisco. Califorma 94111

MONITORING WELL SAMPLING RECORD

AND WELL DEVELOPMENT DATA

Well ID:__&M W/ ~2-

Sampie Depth: A=k

Sample ID.:QMi_ Duplicate ID.: .44

Project No:— /# 36 I¥

Project Name: ARG 7L AL E

Dae: _L5_AHFRiL (996

Sampied By: ”‘47:///5’0’

Initial Depth to Water:_&_-8&
Depth to Water atter Purging:
Total Depth of Well; —2:5~”
Weli Diameter: 2"
1 Casing Volume = 2+ 338
4 Casing Volumes m 5~ S ¢

Adre o=

Method of Purging: LI RBEREm—

Method of Sampting: Sarcer
nve |NTAKE | RATE | SUM- 1 tEMp, sH  |conoucTviTy REMARKS
OEFTH | (gpmi (gah {*C} ’ .4nns) | mnosem) (cotor, turbidity & sediment)
/ﬁ’/] i5 i /.}1’ ' ;"_5' ! ¢ ige o @,Ldﬂ( TARY
1205 iy A | -d | Fe | rvses | Cleng
P IS Iy 3 lo.5 | 2| /Hree| Ctessw
,2as| /s o l6-2. | 7§ [/ P8oo| Hyepm
r7vel 1 S | Zg 2 | F. ol I990e| eccennp
/7495 dpdAgple ‘.2 | F. [ 7HSor | riesr
Ph CALIBRATION (CHOOSE TWO) Modelor UnitNo.: 5
Y — 40 | pri7o [ 5i100 ey S~
Temp. °C ( S¢84 Lr- ub')
Instrument Reading Sk

SPECIFIC CONDUCTANCE - CALIBRATION: .

KCL Solution (umhossem at 20°C

1409

12856 |

Modet or Unit No.: 3

L

Temp. °C

Instrument Reading

Notes

Z Awhﬂ.’ L ko fzv  TPL

STy

Clz!‘f&—{,' !MU

By
[

tavived 91




APPENDIX B

ANALYTICAL LABORATORY REPORTS
AND CHAIN-OF-CUSTODY DOCUMENTATION

/=

GEOMATRIX



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Andrew John Friedman 3012 16th Avenue West

James E. Bruya, Ph.D. Seattle, WA 98119-2029

(206) 285-8282 FAX: (206) 283-5044
April 22, 1996

Yvonne Pierce, Project Manager
Geomatrix Consultants, Inc.
100 Pine Street, Suite 1000

San Francisco, CA 94111-5112

Dear Ms. Pierce:

Enclosed are the results from the testing of material submitted on April 17,
1996 from your 1736.14 project.

We appreciate this opportunity to be of service to you and hope you will call if
you should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

oo ctber e

Beth Albertson
Chemist

keh

Enclosures
GMC0422R DOC



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: April 22, 1996

Date Received: April 17, 1996

Project: 1736.14

Date Samples Extracted: April 17, 1996

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE AND THE XYLLENES
USING METHOD 8020

Samples Processed Using Method 5030
Results Reported as pg/L (ppb)

Ethyl- Total Surrogate
Sample ID Benzene  Toluene benzene Xylenes % Recovery
LF-7 0.7 0.7 <0.5 <0.5 94
LF-13 <0.5 <0.5 <0.5 <0.5 95
LF-15 Duplicate LF -7 <0.5 <0.5 <0.5 <0.5 93
EBNT-41596 <0.5 0.6 <0.5 05 95
Method Blank <0.5 <0.5 <0.5 <0.5 98




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: April 22, 1996
Date Received: April 17, 1996
Project: 1736.14

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF WATER SAMPLES FOR BENZENE, TOLUENE,
ETHYLBENZENE, AND THE XYLENES

USING EPA METHOD 8020
Laboratory Code: 67978 (Duplicate)
Relative
Reporting Sample Duplicate Percent Acceptance
Analyte: Units Result Result Difference Criteria
Benzene ug/L {ppb) <0.5 <0.5 nm 0-20
Toluene ug/L (ppb) <0.5 <0.5 nm 0-20
Ethylbenzene ug/L (ppb) <0.5 <0.5 nm 0-20
Xylenes ug/L (ppb) <0.5 <0.5 nm 0-20
Laboratory Code: 67979 (Matrix Spike)
Reporting Spike Sample % Recovery Acceptance

Analyte: Units Level Result MS Criteria

Benzene Cug/L ppb) 100 <0.5 98 87-106

Toluene ug/L (ppb) 100 <0.5 100 74-109
Ethylbenzene ug/L (ppb) 100 <0.5 - 100 72-111

Xylenes ug/L (ppb) 300 <(.5 102 66-114

Laboratory Code: Spike Blank

Relative
Reporting Spike % Recovery Acceptance  Percent

Analyte: Units Level MS MSD Criteria Difference
Benzene ug/L {ppb) 100 103 102 79-113 1

Toluene ug/L (ppb) 100 i0b 104 77-117 1.
Ethylbenzene ug/L (ppb) 100 106 104 77-121 2

Xylenes ug/L. {ppb) 300 106 105 79-123 1

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of
the RPD is not applicabie.



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: April 22, 1996

Date Received: April 17, 1996

Project: 1736.14

Date Samples Extracted: Apnl 17, 1996

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL RANGE AND MOTOR OIL RANGE ORGANICS
BY GC/FID (Modified 8015)

Samples Processed Using Method 3510
Results Reported as pg/L (ppb)

Sample ID Diesel Motor Oil Surrogate
(% Recovery)
LF-6 <50 <250 99
LF-7 <50 <250 86
LF-10 : <50 <250 108
LF-11 <50 <250 92
LF-12 <50 <250 110
LF-13 <50 <250 : 90
LF-14 Duplicaie LF-I0 <50 <250 91
WC-3 | <560 <250 103
GMW-2 <50 <250 106
EBNT-41596 <50 <250 94
Method Blank <50 <250 103



FRIEDMAN & BRUYA, INC.,
ENVIRONMENTAL CHEMISTS

Date of Report: April 22, 1996
Date Received: April 17, 1996
Project: 1736.14

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF WATER SAMPLES FOR TOTAL PETROLEUM
HYDROCARBONS AS DIESEL RANGE AND MOTOR OIL RANGE ORGANICS
BY GC/FID (Modified 8015)

Laboratory Code: 68028 (Duplicate)

Relative
Reporting Sample Duplicate Percent Acceptance

Analyte; Units Resulk Result Difference Criteria
Diesel ug/L (ppb) <5{ <50 nm 0-20
Motor Oil ug/L {pph) <250 <250 nm 0-20
Laboratory Code: 68030 (Matrix Spike)

Reporting Spike Sample % Recovery Acceptance
Analyte: Units Level Result M8 Criteria
Diesel ug/L (ppby 2500 <50 94 Hh-145
Laboratory Code: Spike Blank

Relative

Reporting Spike % Recovery Acceptance Percent
Analyte: Units Level MS MSD Criteria Difference
Diesel ug/L (ppby 2500 89 89 55-145 0

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of
the RPD is not applicable.




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: June 26, 1996

Date Received: April 17, 1996

Project: 1736.14

Date Samples Extracted: June 19, 199G
Date Extracts Analyzed: June 20, 1996

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
: FOR TOTAL LEAD BY
INDUCTIVELY COUPLED PLASMA (ICP)

(METHOD 6010)
Results Reported as pg/L (ppb)

Sample ID Lead
LF-11 : <5
LF-12 <5
Method Blank <5



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: June 26, 1996
Date Received: April 17, 1996
Project: 1736.14

QUALITY ASSURANCE RESULTS
FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL LEAD BY
INDUCTIVELY COUPLED PLASMA (ICP)
(METHOD 6010)

Laboratory Code: 69749 (Duplicate)

Relative
Reporting Sample Duplicate Percent Acceptance
Analyte: Units Result. Result Difference Criteria
Lead ug/L (pph) <h <5 nm 0-20
Laboratory Code: Spike Blank
Relative

Reporting Spike % Recovery Acceptance Percent

Analyte: Units Level M3 MSD Criteria Difference

Lead ug/L {pph) 500 108 106 80-120 2

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of
the RPD is not applicable.
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