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ARCADIS GERAGHTY & MILLER

Introduction
Groundwater Monitoring

This report presents the results of the
semi-annual groundwater sampling
activities performed by ARCADIS
Geraghty & Miller on February 2, 3,
and 4, 1999. The sampling activities
are conducted on behalf of Electro-
Coatings, Inc. (ECI) at the former
Electro-Coatings, Inc. facility at 1401
Park Avenue and at the 1421 Associ-
ates Property at 1421 Park Avenue (the
sites) in Emeryville, California
(Figure 1).

Groundwater monitoring wells at the
sites are sampled each quarter, as pro-

“posed by ECI and ARCADIS Geraghty

& Miller in our April 27, 1996 letter to
the Alameda County Health Care
Services Agency, Department of Envi-
ronmental Health (ACDEH). MW-18,
MW-18A, and MW-20 are monitored
semi-annually.

Remediation-in-Progress, Reductive Zone
Technology

In 1995 and 1596, ARCADIS Geraghty
& Miller conducted a six-month pilot
study at the site to evaluate a patented
ARCADIS Geraghty & Miller in-situ
Reductive Zone Technology. Based on
the successful results of this pilot
study, a full scale, on-site implementa-
tion of this remediation technology
was initiated in April 1997.

Quarterly
Groundwater
Sampling Results

Farmer Electra-Coatings,
Inc. Facility

1401 Park Avenue;

1421 Associates Property,
1421 Park Avenue,
Emeryville, California

ARCADIS Geraghty & Miller has
installed over 100 temporary injection
points throughout the sites. A proprie-
tary mixture has been injected into the
temporary injection points during two
discrete injection events. The proprie-
tary mixture includes non-petroleum
organic compounds, an engineered
’additive of bio-nutrients, and a micro-
bial inoculant. Two injection events
have been completed at the site to date.
The first event was completed in April
1997 and the second was completed in
Febrary 1998.

Data from the groundwater monitoring
program is being used to evaluate the
progress of the on-site remediation in
progress. These data are presented and
discussed below.

Field Activities and Laboratory
Analyses

The groundwater monitoring wells
sampled during this semi-annual
groundwater monitoring event include
MW-1, MW-3A, MW-3B, MW-4,
MW-5, MW-6, MW-9, MW-10,
MW-12 , MW-13, MW-14, MW-16,
MW-17, MW-18, MW-18A, and
MW-20.

Prior to sampling, depth-to-water
measurements were obtained from
each well.

The wells were then low-flow sampled
using an above-ground peristaltic
pump. The low-flow sampling proce-
dure was conducted in according to the
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ARCADIS GERAGHTY & MILLER

protocol described in the United States
Environmental Protection Agency
(EPA) publication entitled Ground
Water Issue, Low-Flow (Minimal
Drawdown) Ground-Water Sampling
Procedures (EPA/540/5-95/504). A
copy of this publication is attached in
Appendix B. In this publication, the
EPA presents theoretical and empirical
bases for low-flow sampling.

During the low-flow sampling proce-
dure, new polyethylene tubing was
used for each well. The intake of the
tubing was placed at approximately the
raiddle of the screened interval for
each well. During the sampling proc-
ess, gronndwater was extracted from
each well at approximately Y2 liter per
minute; groundwater quality parame-
ters (pH, specific conductance, tem-
perature, redox, and dissolved oxygen)
were monitored during the sampling
process (Table 2). Upon stabilization
of these groundwater quality parame-
ters, groundwater samples were col-
lected from the effluent port of the
low-flow sampling apparatus. The
samples were collected into USEPA-
approved containers, placed on ice, and
transpoited to Sequoia Analytical, a
State-certified laboratory, under chain-
of-custody documentation for analysis
by the methods indicated in Tabies 3
and 4.

Electro/Emeryville/1qtr99

Results & Discussion
Overview

The groundwater monitoring wells
which are sampled as part of the quar-
terly groundwater monitoring events
include both on-site and off-site wells.
To date, remediation activities have
‘been implemented only onsite at the
1401 and 1421 Park Avenue sites. The
groundwater monitoring wells, as pre-
sented in Tables 3 and 4 (analytical
results), are grouped by their location
{onsite versus offsite).

» Sampled on-site wells include
MW-1, MW-3A, MW-3B, MW,
MW-5, MW-9, MW-1{0, MW-12,
MW-13, MW-14, and MW-20.
MW-3A and MW-20 are deeper
wells and are screened below the
uppermost aquifer.

s Sampled off-site wells (wells not
within the on-site remediation
area) include MW-6 (the furthest
downgradient monitoring well),
MW-16 (the nearest off-site well),
MW-17, MW-18, and MW-18A.
MW-18 and MW-18A are cross-
gradient wells; MW-18A is a
deeper well and is screened below
the uppermost water-bearing zone.

Groundwater Elevations

Groundwaler elevations for the shai-
low-zone wells ranged from 10.87 feet
above mean sea level (msl) (MW-3B)
to 6.53 feet msl (MW-6). Historic and
cuirent depth-to-water measurements

Quarterly
Groundwater
Sampling Results

Former Electro-Coatings,
Inc. Facility

1401 Park Avenue;

1421 Associates Property,
1421 Park Avenue,
Emeryville, California
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ARCADIS GERAGHTY & MILLER

and calculated groundwater elevations
are presented in Table 1.

There are three locations at the site
where pairs of wells exist for which
one of the wells is screened in the
shallow, uppermost water-bearing
zone. This zone extends from first
encountered groundwater at approxi-
mately 10 feet bgs to approximately 25
feet bgs. The other well of the pair is

"screened below the shallow, uppermost

water-bearing zone from approxi-
mam() feet bgs. These pairs of
wells include MW-3A and MW-3B,
MW-10 and MW-20, and MW-18 and
MW-18A. MW-3A and MW-3B are ,

located near the upgradlent edge of the

near the downgradlent boundm’y of the
site. The calculated groundwater ele-
vation for MW-10 is 8.67 feet msl and

* for MW-20'is 12.70 feet mst. This

indicates that a the lower water-bearing
unit is (sexm-) confined, with a pie-.
zometric head greater than the upper _

"~ water-bearing zone (in this location, -

near the downgradient edge of the .

site ). The calculated groundwater ele-. .

vations for MW-3A and MW-3B are
similar, MW-18 and MW-18A are asd
located crossgradient of the ground- :
water flow direction from the site. The,
calculated groundwater elevations for
these wells do not indicate a significant /
difference in the piezometric head for

the two water-bearing units in this
location,

The groundwater elevations and
groundwater contours upper water-

Electro/Emeryville/1qtra9
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bearing zone for the February 1999
sampling event are presented in Figure
2. Based on the depth-to-water data
recorded on February 2, 1999, the di-
rection of groundwater flow is toward
the northwest, which is consistent with
the previous sampling event (October
8, 1998).

Low-Flow Sampling

Low-flow sampling was first imple-
mented at the site during the July 19938
sampling event. As described in the
attached EPA document, low-filow
sampling is likely to produce ground-
water samples which more accurately
reflect actual subsurtace conditions...
Low-flow samplmg also generates far .
less purge water than do conventional
purge-and-sample techniques. These
considerations prompted ARCADIS
Geraghty & Miller and ECI to imple-
ment the low-flow protocol for all
wells sampled both on- and off-site.

Low-flow sampling techniques which
use an above-ground peristaltic pump
necessarily place a negative gauge
pressure on the in-well sample tubing.
This condition has the potential to
voiau[lze HVOCs present in the water
column within the in-well tubmg,
thereby producing analytical results
which are not representative of actual
subsurfa_ce conditions (i.e., falsely
low).' v

To evaluate whether this sampling
technique has had a deleterious effect
on the groundwater samples which
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ARCADIS GERAGHTY & MILLER

have been collected, ARCADIS Ger-
aghty & Miller and ECI have com-
pared the data sets for two groups of
wells. The first group of wells includes
those wells within the remediation area

- {on-site), in which marked decreases in

the concentrations of HYQCs have
been recorded. The second group of

“wells includes those wells on- and off-

site which are not in the remedlatmn
area, specifically MW-1 (on—srte),
MW-6, MW-17, MW-18, and MW-

18A (all off-site). Both groups of wells

are sampled 1dent1cally However

" none of the wells in the second group

shows the HVOC-concentration trends
apparent in the wells of the first group.
Therefore, we conclude that the above-
ground peristaltic pumnp low-flow sam-
pling technique being used at the site
has produced representative ground-

water samples.
Laboratory Analytical Results
Chromium

Cumulative analytical results for hex-
avalent and total chromium are sum-
marized in Table 3;the current results
are presented in Figure 3. Trend analy-
ses of concentrations of hexavalent
chromium in on-site wells are pre-
sented in Chart 1.

Since the implementation of full-scale
on-site remediation activities for the
1401 and 1421 Park Avenue sites in
April 1997, the concentrations of total
and hexavalent chromium detected in
on-site groundwater monitoring wells

Efectro/Emenyville/ 1 qtrad

(within the remediation area) have
decreased dramatically.

» The average concentration of total
chromiom in these wells has de-
creased by approximately 99%
from 65,670 micrograms per hiter

(ug/L) (March 1996) to 860 pug/L
{February 1999},

« The average concentration of hex-
avalent chromium in these wells
has decreased by greater than
99.9% from 74,350 pug/L (March
1996) to 20 pg/L (February 1999).

= Two on-site groundwater moni-
toring wells with historic concen-
trations of hexavalent chromium in
excess of 100,000 pg/L (MW-13
and MW-14) are now non-detect

for hexavalent chromium (less than

5.0ug/L).

Errata

The analytical reported by the labora-

___tory for hexavalent chromium for the
sampling event conducted W
ber 1996 were unexpectedly low. The
laboratory reported values which were,

in most cases, one order of magnitude
lower than might have been expected

based on results obtained prior to and -
following the September 1996 event. -

The September 1996 data presented in
Table 3 are presented as they were
reported by the analytical laboratory.
However, the data have been corrected
by a factor of 10 for preparation of
Chart 1, Concentrations of Hexavalent
Chromium in On-Site Wells.

Quarterly
Groundwater
Sampling Results
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The reported concentrations of hex-
avalent chromium in off-site monitor-
ing wells MW-6 and MW-17 were two -
orders of magpitude fessfor theOcto
ber 1998 event, but have returned to

__historically-reported-valuesfor the—-
February 1999 event ARCADIS Ger-
aghty & Miller believes the data re-
ported for hexavalent chromium for e
‘these wells in October to be a labora-
tory error.

Halogenated Volatile Organic Com-
pounds

The cumulative analytical results for
halogenated volatile organic com-
pounds (HVOCs) are summarized in
Table 4; the current results for
trichloroethylens (TCE) are presented
in Figure 4. Trend analyses of concen-
trations of selected HYOCs in on-si

~ wells are presented in Chart 2. /

Since the implementation of full scale, -
on-site remediation for the 1401 and
1421 Park Avenue sites in April 1997,
the reported concentrations of HYOCs
in groundwater samples obtained from
the on-site wells have changed signifi-

cant?y/""

= The average concentration of TCE
in the on-site groundwater moni-
toring wells within the remediation
area has decreased by greater then
99.9% from 3,040 pg/L (April
1995) to 1 pug/L. (February 1999.

The average concentrations of biode-
gradation daughter products (t.e., cis-
1,2 DCE and vinyl chloride) initially

Electro/Emeryvitle/ iqtrdd
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increased following the initiation of the
remediation program and have subse-
quently shown decreasing trends.

The concentration trends for TCE, as 5 |
well as for PCE, cis-1,2-DCE, and j
vinyl chloride are graphically depicted

in Chart 2.

MW-6, the furthest down-gradient
groundwater monitoring well and
MW-17 show detections consistent
with previous groundwater analytical

results (October 1998).
Continuing Remediation Activities

A comprehensive review of the reme-
diation activities at the sites was pre-
sented in ARCADIS Geraghty &
Miller's Remediation Status Report
dated August 17, 1998,

ARCADIS Geraghty & Miller is con-
tinuing remediation activities at the
sites. A third injection event is cur-
rently being implemented. This injec-
tion event focuses on the suspected
former hexavalent chromium and TCE
source areas at the south end of the
1401 and 1421 Park Avenue structures,
respectively.

Upon completion of these on-site
remediation activities, ECI and
ARCADIS Geraghty & Miller will
propose an off-site remediation pro-
gram (o the RWQCB. This is pursuant
to a meeting between Mark Johnson
and Derek Lee of the RWQCB, Judy
Garvens of ECI, and Steven Brussee
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ARCADIS GERAGHTY & MILLER

and Gary Keyes of ARCADIS Ger-
aghty & Miller held at the site on Feb-

remediation work plan the week of
April 12, 1999.

ruary 3, 1999. We expect to submit a
work plan for this proposed off-site

Attachments
Tables:
Table 1
Table 2
Table 3

Table 4

Figures:
Figure 1
Figure 2
Figure 3

Figure 4
Figure 5

Charts:

Chart |
Chart 2
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ARCADIS GERAGHTY&MILLER

Table 1: Summary of Groundwater Elevation Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryvitle, California
Monitoring Date Screened Depth-to- Top of Groundwater
Well Sampled Interval Water Casing Elevation
(feet, bgs) (feet} (feet - MSL) (feat - MSL)
MW-1  19-Apr95 Not Located -
{on-site)  12-Sep-96 21.0-29.0 6.15 15.19 9.04
7-Apr-97 5.87 932
29-Sep-97 9.08 6.11
22-Apr-98 5.76 943
27-Jul-98 5.89 2.30
8-Oct-98 591 9.28
2-Feh-9% 537 9.82
MW-3A  19-Apr95 57.0-61.0 487 16.1 11.23
{on-site}  19-Sep-95 570 10.40
(deep well)  14-Dec-95 5.00 11.10
' 6-Mar-96 473 11.37
11-Jun-96 5.28 10.82
12-Sep-96 547 13,63
9-Dec-96 5.61 10.49
7-Apr-97 5.05 11.05
30-Jun-97 4.64 11.46
29-Sep-97 5.30 10.60
4-Dec-97 4.65 11.45
22-Apr-98 4.65 11.45
27-Jul-98 433 11.27
8-Oct-98 - 5.74 10.36
2-Feb-%9 5.59 10.51
MW-3B  19-Apr-95 16.0-18.0 6.76 16.3 9.54
{on-site)  22-Apr-98 5.75 10.55
' 27-Iul-98 6.08 10.22
8-Oct-98 6.55 9.75
2-Feb-99 543 10.87
MW-3C  19-Apr-95 11.0-14.0 6.19 16.21 10.02
(on-site)

OurRef:
ECREmeryville\Table\GW _clev.als
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[ ARCADIS GERAGHTY&MILLER
B Table 1: Summary of Groundwater Elevation Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
B 1421 Associates Property, 1421 Park Avenue
- : Emeryville, California
B Manitoring Date Screened Depth-to- Top of Groundwater
L Well Sampled Interval Water Casing Elevation
(feet, bgs) {feet) (feet - MSL) (feet - MSL)
‘“ MW-4  19-Apr-95 16.0-20.0 6.52 14,29 7.77
— (on-site)  19-Sep-95 6.50 7.79
_ 14-Dec-95 5.36 8.93
i 6-Mar-96 5.90 8.39
- 11-Jun-96 ’ 6.39 7.90
— 12-Sep-96 6.40 7.89
: 9-Dec-96 578 8.51
- 7-Apr-97 6.49 7.80
- 30-Jun-97 6.49 7.80
; 29-Sep-97 6.59 770
- _ 1-Dec-97 5.37 8.92
o 22-Apr-98 6.47 7.82
| 27-Jul-98 6.54 735
8-Oct-98 6.55 7.74
B 2-Feb-99 6.02 8.27
a MW-5  19-Apr-95 11.0-15.0 6.95 15.87 8.92
— (on-site)  30-Jun-97 6.84 9.03
29-Sep-97 7.82 8.05
- 22-Apr-98. 6.50 9.37
— 27-Jul-98 7.48 8.39
: 8-Oct-98 7.72 8.15
- 2-Feb-99 6.50 9.37
[ MW-9  19-Apr-95 17.5-24.5 6.67 16.03 9.36
- (on-site)  12-Sep-96 6.71 9.32
. 7-Apr-97 6.90 9.13
29-Scp-97 6.55 048
T 1-Dec-97 4,83 11.20
— 22-Apr-98 592 10.1t
f 27-Jul-98 6.13 9.90
- 8-Oct-98 6.50 9.53
— 2-Feb-99 5.36 10.67
- OurRef:
: ECREmeryville\Tables\GW _elev.xls




ARCADIS GERAGHTY &MILLER

Table 1: Summary of Groundwater Elevation Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
Monitoring  Date Screened Depth-to- Top of Groundwater
Well Sampled Interval Water Casing Elevation
(feet, bgs) (feet) (feet - MSL) (feet - MSL)

MW-10  19-Apr-95 17.5-24.5 6.94 15.1 8.16

(on-site)  29-Sep-97 7.10 8.00
1-Dec-97 5.50 9.60
22-Apr-93 6.62 8.48
27-Jul-58 6.95 8.15
8-Oct-98 710 8.00
2-Feh-99 6.43 8.67

MW-11  19-Apr-35 16.0-29.0 6.38 15.94 9.56

(on-site)  12-Sep-96 6.40 9.54
7-Apr-97 6.56 9.38
29-Sep-97 5.80 10.14

MW-12  19-Apr-95 17.5-28.5 6.52 16.04 a.52

{on-site}  19-Sep-95 6.61 9.43
14-Dec-95 502 10.92
6-Mar-96 3.61 10.43
H-Jun-96 6.46 9.58
12-5ep-96 6.53 951
9-Dec-96 5.76 10.28
7-Apr-97 6.67 .37
30-Jun-97 6,19 9.85
29-Sep-97 6.36 9.68
1-Dec-97 4.66 11.38
22-Apr-93 3.53 10.51
27-Jul-98 594 10.10
8-Oct-98 6.25 9.79
2-Feb-99 5.30 10.74

OurRef:
ECBREmeryville\Tables\GW _elev.xls
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Table 1: Summary of Groundwater Elevation Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
Monitoring Date Screened Depth-to- Top of Groundwater
Well Sampled Interval . Water Casing Elavation
{feet, bgs) (feet) {feet - MSL}) (feet - M5L)
MW-13  19-Apr-95 10.5-15.5 6.75 15.37 8.62
(on-site)  19-Sep-95 6.94 8.43
14-Dec-95 5.45 992
6-Mar-96 594 9.43
L1-Jun-96 6.75 8.62
12-Sep-96 6.30 3.57
9-Dec-96 6.02 9.33
7-Apr-97 6.92 8.45
30-Jun-97 6.66 8.71
29-5ep-97 6.87 8.50
I-Dec-97 5.15 10.22
22-Apr-98 6.31 9.06
27-Tul-98 6.58 8.79
§-Oct-98 7.00 8.37
2-Feb-99 6.03 9.34
MW-14  19-Apr-95 15.0-25.0 6.71 15.49 8.78
(on-site)  12-Sep-96 6.74 8.75
7-Apr-97 6.85 8.64
29-Sep-97 6.60 8.89
L 1-Dec-97 4.78 10.71
27-Jui-98 6.92 8.57
3-Oct-98 NM NM
2-Feb-9% 5.95 9.54
MW-20 19-Apr-95 31.0-51.0 2.78 14.93 1215
(on-site)  19-Sep-95 2.47 12.46
(deep well)  14-Dec-95 2.95 11.98
{semi annual) 6-Mar-96 1.43 13.50
11-Jun-96 229 12.64
12-8ep-%6 280 1203
7-Apr-97 2.63 12.30
29-Sep-97 2.90 12.03
22-Apr-98 1.77 13.16
27-Jul-93 2.63 12,30
2-Feb-99 2.23 12.70

QurRel:
ECPREmeryvilleTables\GW _elev.als
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: ARCADIS GERAGHTY&MILLER
& Table 1: Summary of Groundwater Elevation Data

Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
™ 1421 Associates Property, 1421 Park Avenue
L Emeryville, California
M Monitoring  Date Screened Depth-to- Topof Groundwater
L. Well  Sampled Interval Water Casing Elevation
{feet, bgs) (feet) {feet - MSL) {feet - MSL)
K MW-6 * 19-Apr-95 13.0-17.0 355 0.24 5.69
L (off-site)  19-Sep-95 372 5.52
. ‘ 14-Dec-95 301 6.23

. 6-Mar-96 331 5.93
— 11-Jun-96 ) 534 3.90
- 12-8ep-96 3.60 5.64

9.Dec-96 3.19 6.05
- 7-Apr-97 3.64 5.60
— 30-Jun-97 - 357 5.67
2 29-5ep-97 356 5.68

1-Dec-97 314 6.10
— 22-Apr-98 351 5.73
B 27-Jul-98 3.01 6.23

8-Oct-98 ' 3.34 5.90
B 2-Feb-99 271 6.53
— MW-8  19-Apr-95 16.0-22.0 5.50 16.42 10.92
— {off-site) NL
_ MW-15  19-Apr-95 15.0-25.0 7.94 17.26 9.32

(off-site}  19-Sep-93 NL --

ﬁ MW-16  19-Apr-95 12.0-22.0 457 12.08 751
- (off-site)  19-Sep-95 4.64 7.44
— 14-Dec-95 428 7.80

: ' 6-Mar-96 401 8.07
- 11-fun-96 4.50 7.58

; 12-Sep-96 4.55 7.53
l: 9-Dec-96 3.98 8.10

7-Apr-97 457 7.51

[ 30-Jun-97 4.55 7.53
L 29-Sep-97 | 463 7.45
1-Dec-97 351 8.57

B 22-Apr-98 440 7.68

- 27-Jul-98 449 7.59
. 8-Oct-98 4.62 7.46

2-Feb-99 4.49 7.68
— QurRef:

: ECTEmeryvill\TableAGW _clev. xls
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Table 1: Summary of Groundwater Elevation Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
Monitoring Date Screened Depth-to- Top of Groundwater
Well Sampiled Interval Water Casing Elevation
{feet, bgs) {feet) (feet - MSL) (feet - M5L)
MW-17  19-Apr-95 10.0-20.0 4.48 12,76 8.28
(off-site)  19-Sep-53 4.78 7.98
14-Dec-95 331 9.45
6-Mar-96 3.75 9.01
11-Jun-96 ' 4.55 8.21
12-Sep-96 4.61 8.15
9-Dec-96 3.89 8.87
7-Ape-97 4.71 8.05
30-Jun-97 4,55 8.21
29-Sep-97 4.66 8.10
1-Dec-97 349 9.27
22-Apr-98 4.10° 8.66
27-Jui-98 443 8.33
8-Oct-98 4,69 8.07
2-Feb-99 in 8.85
MW-18. 19-Apr-95 15.0-25.0 4.79 13.57 8.78
(off-site)  19-Sep-95 5.00 8.57
(semi-annual}  14-Dec-95 3.48 10.09
6-Mar-96 3.96 9.61
11-Jun-96 486 8.71
30-Jun-97 4.69 8.88
29-Sep-97 5.01 8.56
22-Apr-938 4.14 9.43
27-Jul-93 4.54 9.03
2-Feb-99 4.30 9.27
MW-18A  19-Apr-95 35.0-50.0 4.67 13.36 5.69
(off-site)  19-Sep-95 576 7.60
(deep well)  14-Dec-95 5.60 7.76
(semi-annual) 6-Mar-96 3.86 9.50
11-Jun-96 4.85 8.51
30-Jun-97 _ 5.08 8.28
29-Sep-97 5.26 8.10
22-Apr-98 4.15 921
27-Iul-98 4.86 8.50
2-Feb-99 4.05 931
OurRet:
ECREmenyville\Tablef\OW _elev.nls
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L ARCADIS GERAGHTY&MILLER
- Table 1: Summary of Groundwater Elevation Data
. Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
— ' Emeryville, California
[ Monitoring Date Screened Depth-to- Top of Groundwater
Well Sampled Interval Water Casing Eievation
{feet, bgs) {feet) (feet - M5L) {feet - MSL)
‘ MW.19  19-Apr-95 10.0-25.0 NL NL
a (off-site)
- MW-21  19-Apr-95 10.0-25.0 NL NL
- (off-site) .
R MW-2  19-Apr-95 14.0-21.0 NL NL
- MW-7  19-Apr-95 10.0-13.0 NL NL
! NL = Monitoring well has not been located by ARCADIS Geraghty & Miller.
‘ NM = Not measured
[ MSL = mean sea level
L bgs = below ground surface
[
Lo s
L
[ OurRef:
ECNEmeryville\Tablesh\GW_elev. xls
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Table 2:  Summary of Field Sampling Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property. 1421 Park Avenue
Emeryville, California
Monitoring Date Purge Volume = = -eemreroees Field Measurements-««--===---=-a-
Well Sampled Calc. (a) Actual pH SC Temp Temp DO Redox
(gallons) (gallons} (umhos/cm) Q) {*F) {mg/L) {mv)
MW-1  13-5ep-96 3% 45 6.0 570 18.0 64.4
{on-site) 8-Apr-97 45 23 6 730 14.3 57.7
30-Sep-97 39 11 8.0 590 19.4 67
22-Apr-98 46 17 (b) 7.6 660 26.2 79
27-Jul-98 NA 7 7.0 380 216 0.78 -4
8-Oct-98 NA 6.9 730 19.4 67 0.74 28
2-Feb-99 NA 6.4 NM 16.8 62 1.10 35
MW-3A  19-Sep-95 15 6 {c) 7.3 2,800 21.8 71.2
(on-site)  14-Dec-95 3 4 7.0 2,000 18.7 65.6
6-Mar-96 17 8 6.0 1,190 24.7 76.5
12-Jun-96 18 8 6.0 620 18.6 65.4
12-Sep-96 17 13 7.1 430 19.9 67.9
10-Dec-96 17 7 6.0 1,530 20.8 69.5
T-Apr-97 13 8 6.0 600 174 634
30-Jun-97 13 3 74 440 20.0 68.0
30-3ep-97 13 5 7.1 500 222 72
22-Apr-98 NP NP NP NP NP NP
27-}ul-9% NA 3 73 406 19.9 0.96 -17
8-Oct-98 NA 6.7 220 249 77 0.83 12
2-Feh-99 NA 3 7.7 510 18.6 66 1.30 41
MW-3B  22-Apr-98 3 3 6.9 1,500 19.6 67
(on-site)  27-Jul-98 NA 1 7.1 1,050 22.4 117 -5
{deep well) 8-Oct-y3 NA 1 6.8 1,200 28.6 83 079 -5
2-Feb-99 NA 1 6.3 800 18.7 66 1.25 41

Our Ref;
ECNEmerylle\TabiesFielddat xls
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[ Table 2: Summary of Field Sampling Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
B 1421 Associates Property, 1421 Park Avenue
- Emeryville, California
- Monitoring Date Purge Volume ~  —oemeeeeemee Field Measurements-------=-------
— Well Sampled Calc. (a) Actual pH SC Temp Temp DO Redox
{gallons} (galions} {umhas/cm} *0) {°F) (mg/L) (mv)
MW-4  19-Sep-95 4 4 7.1 1,970 216 70.9
B (on-site)  15.Dec-95 4 5 6.0 2,350 18.8 65.8
- 6-Mar-96 4 5 NM 2050 207 69.3
- 11-Jun-96 4 5 6.0 1,030 215 70.7
; 12-Sep-96 4 4.5 7.3 710 21.8 71.2
- 10-Dec-96 4 5 6.5 2,110 16.1 60.9
—~ 8-Apr-97 3 3 6.0 850 17.9 64.2
B 30-Jun-97 3 3.1 6.3 1,700 21.0 69.8
1-0ct-97 3 3 7.3 1,400 222 72
[ 22-Apr-98 NM NM NM NM NM NM
L. - 27-Jul-98 NA 1 6.1 1,300 i7.5 0.73 21
”_ 8-Oct-98 NA ] 6.6 2,240 209 70 0.68 -59
2-Feb-99 NA 1 7.2 1,800 18.1 65 0.90 -18
MW-5  30-jun-97 2 18 56 2,100 200 69.8
B (on-site)  30-Sep-97 2 1.5 7.6 1,800 24,4 76
- 23-Apr-98 2 1.0 (b) 6.5 4,480 18.1 65
. 27-1ul-98 NA 1 6.8 2,530 21.1 0.75 12
‘ 8-Oct-98 NA 1 6.3 2,600 257 78 0.52 -137
- 2-Feb-99 NA 1 9.2 390 15.5 60 (.62 125
B MW-9  [3-5¢p-96 40 40 7.0 700 17.9 64.3
— (on-site)  7-Apr-97 29 30 6.0 1,020 18.1 65
— 30-Sep-97 34 32 7.0 790 21.1 70
B 22-Apr-98 36 36 49 5,030 19.8 0%
27-Jul-98 NA 6 5.8 2,300 226 0.50 73
[ 8-Oct-98 NA 6 6.3 2,600 26,6 80 0.76 -12
L 2-Feb-99 NA 6 9.6 80 16.8 62 1.88 264
Our Ref;
- ECKEmerylle\Tables\Figlddar. xls
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B ARCADIS GERAGHTY&MILLER
. . Table 2: Summary of Field Sampling Data _
_ Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
: 1421 Associates Property, 1421 Park Avenue
" Emeryviile, California
B Monitoring Date Purge Volume ---—--——-———Field Measurements------------=--
~ well Sampled Calc. (a) Actual pH sC Temp Temp DO Redox
._.. {gallons) (gallons) (umhosfcm) (°C} (°F) (mg/L) (V)
MW-10  30-Sep-97 32 7 6.4 2,700 233 74
B (on-site)  22-Apr-98 33 19 (b) 70 2810 188 66
o 27-Jul-98 NA 6 6.2 1,560 18.2 18 0.78 4
— 8-Oct-98 NA 6 6.5 2,330 22.5 73 0.77 -180
_: | 2-Feh-99 NA 6 8.6 2,800 17.8 64 0.47 93
- MW-11  12.Sep-96 122 125 6.3 650 18.4 65.2
; {on-site)  7-Apr-97 91 90 6.0 810 16.8 62.2
. 30-5ep-97 94 90 6.6 600 222 72
B Well is being used for injections and is no longer monitored.
— MW-12  19-Sep-95 39 40 6.2 2,320 217 711
. {on-site} 14-Dec-95 36 &0 6.0 2,180 20.6 69.1
| 6-Mar-96 55 55 6.0 2,570 22.2 719
- 12-Jun-96 53 55 60 1200 186 65.5
™ 12-5ep-96 52 55 6.4 980 18.7 65.7
__ 10-Dec-96 55 55 6.0 2,820 21.8 713
T-Apr-97 39 40 6.0 1,160 16.5 61.7
B 30-Jun-97 19 39 5.8 1,300 (9.0 66.2
s 30-Sep-97 39 35 6.4 1,150 217 71
. 22-Apr-98 40 40 6.1 i,400 191 GO
: 27-Jul-98 NA 7 5.2 1,490 22.1 0.82 105
= $-0ct1-98 NA 7 6.6 820 308 g7 0.91 k3|
B ' 2-Feb-99 . NA 7 13.0 3,430 18.2 65 0.60 -366

Our fief:
r ECREmerylle\Tables\Fislddat.als
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ARCADIS GERAGHTY&MILLER

Table 2:  Summary of Field Sampling Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California

Monitoring Date Purge Volume mmmeememmee—e=-Field Measurements---------------
‘ Well Sampled Cale. (a) Actual pH sC Temp Temp DO Redox
[ (gallons) (gallons) (umhos/cm) {°C) (°F} (mg/L) {mv)
. MW-13  19-Sep-95 36 35 6.4 2,610 20,9 69.6
B {on-site)  15-Dec-95 56 25 (b) 6.0 2990 203 68.6
- 6-Mar-96 51 " 30 (b) 6.0 2,120 219 71.4
— i1-Jun-96 49 30 (b) 6.0 1,500 23.3 74.0
8 13-Sep-96 47 45 6.0 980 18.7 65.7
10-Dec-96 53 55 6.0 2,570 20.6 69.1
[ 7-Apr-97 35 35 6.0 1,290 17.2 62.9
. 30-Jun-97 36 24 (b) 6.2 1,220 22.0 716
i 30-Sep-97 33 25 7.1 1,120 21.1 70
23-Apr-98 38 21 (b) 5.4 3,530 17.6 64
~ 27-Jul-98 NA 7 70 1920 204 0.70 0
- 8-Oct-98 NA 7 6.7 2,310 26.9 80 0.78 -187
8 2-Feb-99 NA 7 8.8 610 16.9 62 0.60 109
. MW-14  12-8ep-96 48 15 (b) 6.0 820 18.8 65.8
(on-site)  8-Apr-97 36 16 6.0 540 17.9 64.2
- 30-Sep-97 36 8 3.7 5,000 20.6 69
— 23-Apr-98 NM NM NM NM NM NM
B 27-Jul-98 NA 7 5.0 2,360 21.3 0.70 98
8-Oct-98 Not accessible
B 2-Feb-99 NA 7 9.1 800 18.3 65 0.53 117
- MW-20  19-Sep-95 89 90 6.9 2,530 20.2 68.4
T (on-site)  15-Dec-95 117 120 70 2,560 214 70.6
. (deep well)  6-Mar-96 121 125 6.0 950 211 69.9
{semi-annual) 1{-Jun-96 19 120 6.0 780 20.3 68.5
"’ 12-Sep-96 1i7 120 6.8 450 20.5 68.9
— - 7-Apt-97 188 90 6.0 750 18.3 64.9
— 1-0c1-97 88 80 7.8 490 20.6 64
B 22-Apr-98 NP NP NP NP NP NP 0.72 2
27-Jul-98 NA 15 - 6l 480 19.3
[ 2-Feb-99 NA 1S 55 NM 18.7 66 NM 87
Our Ref:
""‘ EChEmeryllexTablesiFielddat.xls
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B Table 21 Summary of Field Sampling Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
B 1421 Associates Property, 1421 Park Avenue
— Emeryville, California
- Monitoring Date Purge Volume = -mceeeeememoee- Field Measuremants---—-----------
B Well Sampled Calc. (a) Actual pH SC Temp Temp DO Redox
; {gallons) {gallons) (umhosfcm} °C) {°F) {mg/L) {mv)
MW-6  19-Sep-95 3 5 7.0 1,482 213 70.3
[ (off-site)  14-Dec-95 2 3 6.5 3,650 19.8 67.6
— 6-Mar-96 3 T3 6.0 3,750 219 715
- 11-Jun-96 2 2 6.5 1,500 22.6 72.1
u 12-Sep-96 4 4 73 1,550 21.8 713
10-Dec-96 4 6.5 6.5 3,780 19.4 66.9
B 8-Apr-97 3 3 6.0 1,530 17.1 62.8
.. 30-Jun-97 3 29 6.7 1,700 22.0 71.6
_ 30-Sep-97 3 2.5 7.6 1,750 217 7
; 22-Apr-98 3 3 7.0 1,890 22.3 72
— 27-Jul-98 NA 1 6.7 1,330 219 0.77 -14
- 8-Oct-98 NA 1 7.0 1,420 237 75 0.78 i16
B 2-Feb-99 NA 1 6.6 2,470 17.6 64 1.06 138
A MW-16  19-Sep-95 40 40 6.7 1,710 NM NM
(off-site)  14-Dec-95 54 55 6.5 2,750 180 © 644
e 6-Mar-96 55 55 60 1,800 154 59.8
JS . 11-3un-96 53 55 60 1370 253 77.5
! _ 12-Sep-96 53 55 7.2 980 20.5 68.9
10-Dec-96 54 55 6.5 2,730 19.5 67.1
B 8-Api-97 39 40 6.0 110 14.9 58.9
- 30-Jun-97 40 30 (b) 6.4 1,100 21.0 69.8
. 1-Oct-97 39 35 7.4 1,050 20.0 68
: 23-Apr-98 40 40 8.0 910 178 64
- , 27-Jul-98 NA 6 6.4 936 230 0.75 6
a 8-Oct-98 NA 6 6.6 970 i7.9 64 0.72 34
- 2-Feb-99 NA 6 6.6 290 17.2 63 0.63 193
Our Ref;
[ ECREmerylie\TablesFieiddat.xts
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[: Table 2:  Summary of Field Sampling Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
[: 1421 Associates Property, 1421 Park Avenue
Emeryville, California
[ Monitoring Date Purge Volume J— R Field Measurements--=--===-v--—-
— Well Sampled Calc. (a) Actual pH SC Temp Temp DG Redox
(gallons} {gallons) (urmhas/cm) {*C) (°F} (mgfl) (mv)
MW-17  19-Sep-95 39 40 6.3 2,410 22.3 72.1
B (off-site}  14-Dec-95 55 20 (b) 6.0 3,140 18.5 65.3
— 6-Mar-96 54 - 26 (b) 7.0 2,630 16.2 61.1
o 11-Iun-96 52 30 (b) 6.0 1,600 18.8 65.8
' 12-Sep-96 51 40 7.1 1,270 21.2 70.1
'“ 10-Dec-96 54 55 65 2000 208 69.4
B 8-Apr-97 38 25 6.0 1,370 15.9 60.6
n 30-Jun-97 39 38 6.4 1,400 200 68.0
1-Oct-97 39 35 7.2 1,300 222 72
[ 22-Apr-98 40 40 76 1430 237 75
s 27-Jul-98 NA 5 6.4 1,010 23.6 0.76 i
. 8-Oct-98 NA 5 6.7 1,030 226 73 0.76 252
2-Feb-99 NA 5 6.5 2,500 17.6 64 1.16 184
MW-18  19-Sep-95 40 20 (b) 4.1 1,920 23.1 73.6
B (off-site)  14-Dec-95 57 57 5.0 3,140 20.7 69.2
L {semi-annual) 6-Mar-96 56 55 5.0 2,480 20.6 69.0
~ ' 11-Jun-96 54 55 5.0 1,280 18.2 64.8
30-Jun-97 40 35 (b) 3.5 1,400 23.0 73.4
B 1-0ct-97 40 15 (b) 3.7 1310 20.6 69
. 22-Apr-98 41 41 4.0 1,340 227 73 0.78 182
[ 27-1ul-98 NA 7 4.2 1,110 18.8
2-Feb-99 NA 7 6.5 2,050 18.5 65 2.05 191
‘ [ MW-18A  19-Sep-95 68 20 (¢) 6.0 920 223 72.1
(off-site)  15-Dec-93 91 40 (b} 6.5 1,960 18.3 64.9
. (deep well)  6-Mar-96 96 80 6.0 810 19.9 67.8
— {semi-annual) 11-Jun-96 93 95 6.0 620 18.4 65.2
_ 30-Jun-97 70 69 7.6 500 21.0 69.8
f 1-0ct-97 69 69 138 490 217 7
C 22-Apr-98 NP NP NP NP NP NP 0.70 -39
- 27-Jul-98 NA 15 6.6 430 19.6
. 2-Feh-99 NA 15 5.1 1,900 17.8 64 1.40 348
Qur Ref:
= EChEmerylle\Tables\Fielddat.als
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ARCADIS GERAGHTY&MILLER

Table 2: Summary of Field Sampling Data
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
Monitoring Date Purge Valume amsmmeameemmee-Field Measurements------=ee=esu--
Well Sampled Calc. (a} Actual pH sC Temp Temp DO Redox
(gallans) {gallons) {pmhos/cm} °C) (°F) {mg/L} {mV}
MW-20  19-Sep-95 89 90 6.9 2,530 20.2 68.4
{on-site) 15-Dec-95 117 120 1.0 2,560 21.4 70.6
(deep well)  6-Mar-96 121 ©o125 6.0 950 21.1 69.9
(semi-annual)  11-Jun-9%6 119 120 6.0 780 203 68.5
12-Sep-96 117 120 6.8 450 20.5 68.9
7-Apr-97 188 90 6.0 750 18.3 64.9
1-Oct-97 88 80 7.8 490 20.6 69
22-Apr-98 NP NP NP NP NO NP
27-Jul-98 NA 15 6.1 480 19.3 0.72 -2
2-Feb-99 NA 15 55 NM 18.7 66 NM 87

{a)

{b)
{c)

NA
NM
NP
SC

Qur Ref:
EChEmerylle\Tables\Fielddat.xls

Based on three casing volumes,

Beginning July 1998, low-flow sampling methods were employed.

Purged dry.

Represents approximately one casing volume. Equipment prablems encountered during sampling.

Not Applicable

Not measured

Not purged

Specific Conductance



Qur Ref:

ARCADIS GERAGHTY&MILLER

Table3: Summary of Groundwater Analytical Data - Total and Hexavalent Chromium

former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue

Emeryville, California

Monitoring Screened Date Total Hexavalent
Well Interval  Sampied Chromium Chromium
{pg/L) (a) (ugfL} (b}
MW-1 21.0-29.0  24-Aug-77 200 NA
{on-site) 15-Sep-81 ND{<i) NA
11-Oct-81 | NA
24-Nov-81 2.3 NA
21-Dec-81 32 NA
26-Feb-85 ND(<20) ND(<20)
15-Nov-91 ND(<5Q} 50
20-Apr-95 NL NL
13-Sep-96 310 ND{<5.0)
8-Apr-97 320 ND{<5.0)
Apr-97 On-Site Remediation Injection Event
1-Oct-97 ND(<10) NI{<5.00
Feb-98 On-Site Remediation Injection Event
23-Apr-98 ND(<i0) NIN<5.0)
28-Jul-98 ND(<10) NI{<5.0)
8-Oct-98 ND(<10) NIH<5.00
3-Feb-99 ND{<10) ND{<5.0}
MW-3A 57.0-61.0  24-Aug-77 50 NA
(on-site) 15-Sep-81 ND (<1) NA
{deep well) 11-Qect-81 ND (<) MNA
24-Nov-81 230 MNA
21-Dec-81 14 NA
26-Feb-85 770 80
29-0ct-91 130 ND {<300)
20-Apr-95 36 ND (<5.0)
19-5ep-95 63 ND (<5.0)
14-Dec-93 L1 7.5
8-Mar-96 92 ND (<5.0)
11-Jun-96 51 ND {<5.0)
13-5ep-96 ND(<LO) ND (<5.0)
11-Dec-96 13d) ND {<5.0)
7-Apr-97 14 ND {<5.0)
Ape-97 On-Site Remediation Injection Event
30-Jun-97 67 5.0
1-Oct-97 3o ND{<5.0)
4-Dec-97 94 29
Feb-98 On-Site Remediation Injection Event
23-Apr-98 43 ND{<5.%)
28-Jul-98 210 62
8-Oct-98 ey} ND({<5.0)
2-Feb-92 120 ND{<5.0) (D

ECNEmeryville\Tables\Chrome.xls

Page 1 of 10
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Table 3:  Summary of Groundwater Analytical Data - Total and Hexavalent Chromium
- Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
- 1421 Associates Property, 1421 Park Avenue
Emeryvilie, California
) Monitoring Screened Date Total Hexavalent
— Well Interval  Sampled Chromium Chromium
: : (pa/L) (a) {pa/L) (b)
a Mw-38 16.0-18.0  24-Aug-77 &0 NA
(on-site) (c) 15-Sep-81 ND (<]) NA
— ‘ 11-Oct-81 430 NA
; 24-Nov-81 2,000 NA
hor 21-Dec-81 190 NA
. 29-0ct-91 110,000 100,000
- ’ 20-Apr-95 8,000 7.600
: 22-Aug-95 13,000 12,000
— 22-Aug-95 Pilot test ibjection event into MW 11,
20-0ct-95 180 ND(<5.0)
[ 22-Dec-95 Pilot test injection event into MW- 11,
; 4-Jan-96 Pilot test injection event into MW-11,
ot 19-Jan-96 Pilot test injection event into MW-1],
) 1-Feb-96 Pilat test injection event into MW-11.
[ 16-Feb-95 3,300 1,100
Ape-97 On-Site Remediation injection Event
— Feb-98 On-Site Remediation Injection Event
23-Apr-98 340 ND(<5.0}
[ 28-Jul-98 150 ND(<5.0}
8-0ct-98 45 ND(<5.0}
— 2-Feb-99 270 95 (0
T MW-3C 11.0-14.0  24-Aug-77 18.000 NA
! (on-site) 15-Sep-81 30,000 NA
- 11-Oct-81 28,000 NA
24-Nov-81 22,000 NA
”" . 21-Dec-81 17,000 NA
26-Feb-85 7.250 6,300
. 29-0ct-91 2,300 1.600
20-Apr-95 1.400 ND (<5.0)
— Apr-97 On-Site Remediation Injection Event
: Feb-98 On-Siwe Remediation Injection Event
L
=t
— Gur Ref:
ECNEmeryville\Tables\Chrame .xls
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i Table 3:  Summary of Groundwater Analytical Data - Total and Hexavalent Chromium
— Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
[ Emeryville, California
o Monitoring Screened Date Total Hexavalent
. Well Interval  Sampled Chromium Chromtium
_ . (pgAL) {a) {ug/L} (b)
L MW-4 16.0-20.0  24-Aug-77 90,000 67,000
{on-site) 15-Sep-81 57,000 NA
~ 1i-Oct-81 61,000 NA
: 24-Nov-81 56,000 NA
— 21-Dec-81 - 55,000 NA
26-Feb-85 59,000 59,000
r— 1-Jun-91 17,000 17.800
: 11-Oct-91 22,000 22,000
L 28-Jul-94 NA 6,300
21-Apr-95 16,000 17,000
- 19-Sep-95 14,000 15,000
. 15-Dec-93 16,000 16,000
s 8-Mar-96 16,000 23,000
11-Jun-26 5400 9,100
— 13-Sep-96 £4,000 1,400
11-Dec-96 17,000 (d) 47,000
L. §-Apr-97 13,000 16,000
Apr-97 On-Site Remediation Injection Event
= 30-Jun-97 200 ND(<50)
; 1.0ct-97 76 ND(<5.0)
b 2-Dec-87 170 ND(<5.0)
Feb-9% On-Site Remediation (njection Event
= 23-Apr-98 Access blocked by construction activity at 1421 Park Avenue.
‘ 28-Jul-98 110 ND{<5.0)
L 9-Oct-98 190 ND(<5.0)
3-Feb-99 ND{(1) ND(<5.0) ()
-
MW-5 C1L0-15.0  24-Aug-77 360,000 295,000
b (on-site) 11-Oct-81 880,000 2.240
24-Nov-81 610,000 NA
— 21-Dec-81 280,000 NA
: 26-Feb-85 480,000 480,000
L L-fun-81 390,000 NA
1 1-0¢1-91] 260,000 250,000
— 28-Jul-94 NA 454,000
i 21-Apr-95 140,000 160,000
- ; Apr-97 On-Site Remediation Injection Event
30-Jun-97 16,000 5,800
r—. 1-Oct-97 4,400 ND{<5.0)
Feb-98 On-Site Remediation Injection Event
o 23-Apr-93 Access blocked by construction activity at 1421 Park Avenue.
28-Jul-98 670 ND{<500)
— 9-Oct-98 540 38
. 2-Febh-99 260 ND(<5.0} (I}
-
— Qur Rel:
ECNEmeryville\Tables\Chrome.x1s
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Table 3:  Summary of Groundwater Analytical Data - Total and Hexavalent Chromium

Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Assaciates Property, 1421 Park Avenue
Emeryville, California

Monitoring Screened  Date Total Hexavalent
Well interval  Sampled Chromium Chromium
‘ {ua/L) () (ug/t) (b)
MW-9 17.5-24.5  15-Jan-81 258,000 185,000
(on-site) 26-Feb-85 892,000 877,000
11-Oct-91 140,000 130,000
21-Apr-95 66,000 70,000
13-Sep-96 56,000 5,800
7-Apr-97 74,000 76,600
Apr-97 On-Site Remediation [njection Event
1-Oct-97 67,000 44,000
2-Dec-97 5,900 6,800
Feb-98 On-8ite Remediation [njection Event
23-Apr-98 11,000 NE{<5.0)
28-Jul-98 3,900 ND(<500)
§-0ct-98 3,100 ND{<50)
2-Feb-99 3,000 ND{(<50) {e} ()
MW-10 17.5-24.5 15-]Jan-81 17,000 14,000
{on-site) {c} 26-Feb-83 746,000 740,000
11-0ct-21 490,000 450,000
21-Apr-95 160,000 170,000
21-Aug-95 Pilot test injection event into MW-11.
22-Aug-95 150,000 150,000
20-Oct-95 78,000 86,000
22-Dec-95 Pilot test injection event into MW-11.
16-Feb-96 16,000 23,000
14-Mar-96 Pilot test injection event inte MW-11,
9-May-96 11,000 ND(<30)
8-Apr-97 6,500 ND{<5.0}
Apr-97 On-Site Remediation Injection Event
1-0ct-97 644 14
2-Dec-97 510 ND(<5.0)
Feb-98 On-Site Remediation Injection Event
23-Apr-98 300 9
28-Jul-98 240 NE{<500)
9-Oct-98 250 12
2-Feb-99

Qur Rei:
ECREmeryville\Tables\Chrome.xls

77 ND(<5.0) (f)

Page 4 of 10
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ARCADIS GERAGHTY&MILLER

Table 3:  Summary of Groeundwater Analytical Data - Total and Hexavalent Chromium

Former Electro-Coatings, Inc. Facility, 1401 Park Avenue

1421 Associates Property, 1421 Park Avenue

Emeryville, California

Monitering Screened Date Total Hexavalent
Well Interval  Sampled Chromium Chromium
(pg/L) (a) {pgfL) (b)
MW-11 16.0-29.0 . 14-Jan-81 129,000 115,000
(on-site) (c} 21-Jul-81 340 34
' 26-Feb-85 2,440 2,410
11-0ct-91 470 410
20-Apr-95 420 950
22-Aug-95 360 220
22-Aug-93 Pilot test injection event into MW-11.
2¢-0ct-95 90 ND(<5.0)
22-Dec-95 Pilot test injection event into MW-11.
4-Jan-96 Pilot test injection event into MW-i1.
19-Jan-96 Pilot test injection event into MW-11,
1-Feh-96 Pilot test injection event info MW-11.
[6-Feb-96 430 NE{<5.0)
t3-Sep-96 170 6.0
7-Apr-97 630 NDH<5.0)
Apr-97 On-Site Remediation [njection Event
1-Oct-97 510 ND(<50)
2-Dec-97 720 400
Feb-98 On-Site Remediation Injection Event
MW-12 17.5-28.5 14-Jan-81 32,000 12,000
{on-site) (c) 26-Feb-85 240,000 240,000
1-Jun-91 38,000 29,700
11-Ocr-91 44,000 39,000
20-Apr-95 10,000 10,000
19-Sep-95 18,000 19,000
14-Dec-95 17.000 20,000
22-Dec-95 Pilot Test; 330 gallons innoc. 10: into OW-1.
16-Feb-96 16,000 £,300
L 1-Jun-96 130 16
13-5ep-96 260 ND(<5.0)
11-Dec-96 1,100 (d) 1,400
7-Apr-97 2,000 690
Apr-97 On-5Site Remediation [njection Event
30-Jun-97 440 26
1-Oct-97 170 ND(<3.0}
2-Dec-97 100 ND(<5.0)
Feb-98 On-Site Remediation Injection Event
23-Apr-98 150 ND(<5.0)
28-Jul-98 69 ND(<500)
8-Oct-98 91 ND(<5.00
2-Febh-99 3,300 NID{<50) (e) (D)

Our Relz
ECREmeryville\Tables\Chrome.xls
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Table3: Summary of Groundwater Analytical Data - Total and Hexavalent Chromium

Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue

Emeryville, California

ECREmeryville\Tables\Chrome xls

Monitoring Screened Date Total Hexavalent
Well Interval  Sampled Chromium Chromium
(pg/L) {a) {paiL) (b)
MW-13 10.5-15.5  14-Jan-81 381,000 325,000
(on-site) 26-Feb-85 676,000 676,000
[1-Oct-91 510,000 430,000
28-Jul-94 230,000 130,000
20-Apr-95 210,000 220,000
19-8ep-95 200,000 210,000
15-Dec-95 170,000 210,000
8-Mar-96 170,000 200,000
11-Jun-96 170,000 160,000
13-Sep-96 160,000 13,000
11-Dec-96 160,000 (d) 170,600
T-Apr97 150,000 160,000
Apr-97 On-Site Remediation Injection Event
30-Jun-97 92,000 69,000
1-Oct-97 63,000 40,000
2-Dec-97 33,000 28,000
Feb-98 On-Site Remediation Injection Event
23-Apr-98 7,900 2,500
28-Iul-98 1,800 NI{<500)
9-Oct-98 1,800 ND(<5.0)
2-Feb-99 370 ND(<5.0) ()
MW-14 15.0-25.0  26-Feb-85 6354.000 632,000
{on-site} 1-0ct-91 320,000 310,000
21-Apr-95 130,000 140,000
13-3ep-%6 100,000 9,700
§-Apr-97 93,000 100,000
Apr-97 On-Site Remediation Injection Event
1-Qct-97 9,100 NID<5.0)
2.Dec-97 1,400 NI{<5.0)
Feb-98 On-Site Remediation Injection Event
28-Jul-98 1,600 ND(<500)
26-Oct-98 970 52
2-Feb-99 480 ND{<50) (e) (f}
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Table3:  Summary of Groundwater Analytical Data - Total and Hexavalent Chromium

Former Electro-Coatings, Inc. Facility, 1401 Park Avenue

1421 Associates Property, 1421 Park Avenue

Emeryville, California

Maonitoring Screened Date Total Hexavalent
Well Interval  Sampled Chromium Chromium
(pg/L) (a) {pafL) (b)
MW-20 31.0-51.0  21-Jun-83 1,300 1,200
{on-site) 11-Aug-83 0 40
{deep well) 26-Feb-85 ND (<20) ND (<20}
11-0c¢t-91 ND (<30) 14
21-Apr-95 ND («<10) ND (<5.0}
. 19-Sep-95 ND {<10) ND (<5.0)
15-Dec-95 22 ND (<50}
3-Mar-96 22 ND (<5.0)
11-Jun-96 96 ND {<{.0050)
13-Sep-96 120 ND(5.0)
T-Apr-97 55 ND(<5.0)
Apr-97 On-Site Remediation [njection Event
1-Oct-97 ND(<10) ND(<5.0)
Feb-98 On-Site Remediation [njection Event
23-Apr-38 ND{<10) ND{«5.0)
28-Jul-98 ND(<1D ND(<5.0)
3-Feb-99 ND(<10} ND(<5.0)
Mw-6 13.0-17.0  15-Sep-81 630 NA
(off-site) 11-Dct-81 30 NA
24-Nov-81 790 NA
21-Dec-81 630 NA
26-Feb-85 3,330 3,300
11-0ct-91 31,000 25,000
28-Jul-94 NA 4,800
20-Apr-93 39,000 40,000
19-Sep-95 45,000 43,000
14-Dec-95 35,000 50,000
8-Mar-96 42000 50,000
i1-Jun-96 41,000 44,000
13-8ep-96 46,000 44,000
1 1-Dec-96 45,000 (d) 54,000
8-Apr-97 45,000 48,000
30-Jun-97 44,600 43,000
1-Oct-97 52,000 21,000
2-Dec-97 50,000 46,000
23-Apr-98 47,000 48,000
28-Jul-98 47,000 55,000
9-Oct-98 36,000 330
4.Feh-99 15,000 31,000

Our Bef:
ECHEmeryville\Tables\Chrome xls
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Table 3:  Summary of Groundwater Analyticai Data - Total and Hexavalent Chromium

Former Electro-Coatings, Inc. Facility, 1401 Park Avenue

1421 Associates Property, 1421 Park Avenue

Emeryville, California

Monitoring Screened Date Total Hexavalent
Well Interval  Sampled Chromium Chromium
(ugiL) (a) {pa/t) (b)
MW-8 16.0-22.0  15-Sep-81 ND (<) NA
{off-site) 11-Oct-81 2 NA
24-Nov-81 3 NA
21-Dec-81 70 NA
26-Feb-85 ND (<20) ND (<20)
1-Jun-9t NA NA
11-Qct-21 ND (<50) ND (<10)
21-Apr-95 33 ND (<5.0)
MW-15 15.0-250  26-Feb-83 ND {<20) ND {(<20)
(off-site} l-Jun-91 30 NA
1-Oct-91 ND (<50} ND {<I0)
28-Jul-94 NA ND {<10)
21-Apr-95 ND (<10} ND (<5.0)
MW-1& 12.0-22.0  26-Feb-83 460,000 460,000
{off-site) (c) 11-Oct-91 240,000 280,000
28-ful-94 120,000 320,000
20-Apr-95 100,000 100,000
19-Sep-95 83,000 87,000
14-Dec-95 57,000 74,000
8-Mar-96 73,000 83,000
11-jun-96 67.000 20,000
13-8ep-96 64,000 6,400
11-Dec-96 65,000 {d} 73,000
8-Apr-97 57,000 64,000
30-Jun-97 67,000 57,000
1-Oct-97 67,000 27,000
2-Dec-97 24,000 32,000
23-Apr-98 56,000 54,000
28-Jul-98 17,000 14,000
9-Oct-98 29,000 2,400
4-Feb-99 92,600 23,000
Mw-17 10.0-200  26-Feb-85 20,000 38,200
(off-site) 11-0ct-91 250,000 300,000
28-Jul-94 190,000 200,000
20-Apr-95 150,000 160,000
19-Sep-95 170,000 180,000
14-Dec-95 160,600 200,000
8-Mar-96 140,000 150,000
11-Jun-96 130,000 150,000
13-Sep-96 130,000 12,000
1 1-Drec-96 170,000 (d) 200,000
8-Apr-97 160,060 160,000
30-Jun-97 120,000 33,000
1-Oct-97 21,000 52,000
2-Dec-97 97,000 60,000
23-Apr-98 85,000 10,000
28-Jul-98 50,000 65,000
9-0ct-98 60,000 420
4-Feh-%Y 120,000 110,000

Qur Ref:
ECREmeryville\Tubles\Chrame. xls
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Table 3;  Summary of Groundwater Analytical Data - Total and Hexavalent Chromium

Former Electro-Coatings, Inc, Facility, 1401 Park Avenue

1421 Associates Property, 1421 Park Avenue

Emeryville, California

Monitoring Screened  Date Total Hexavalent
Wwell Interval  Sampled Chromium Chromium
{uofl) (a) {pafL} (b
MW-18 15.0.25.0  26-Feb-85 60,300 55,000
{off-site) 1-Jun-91 NA NA
11-Cect-91 31,000 24,000
28-Jul-94 NA MNA
22-Apr-95 24,000 23,000
{9-Sep-95 25,000 27,000
14-Dec-95 20,000 22,000
3-Mar-96 22,000 23,000
11-Jun-96 (9,000 17,000
30-Jun-97 16,000 11,000
1-0ct-97 20,000 14,000
24-Apr-98 11,000 9,400
28-Jul-98 12,000 5.000
4-Feb-99 16,000 50
MW-18A 35.0-50.0 22-Jun-83 20 ND (<20}
{off-site) 26-Feb-85 ND (<20) ND (<20}
11-Oct-91 ND (<50) ND (<10}
20-Apr-93 ND (<10) ND {<5.0)
19-Sep-25 ND (<10) ND (<5.0)
15-Dec-95 17 ND (<5.0)
8-Mar-96 ND (<50) ND (<5.0)
11-Jun-96 38 ND {<(.0050)
30-Jun-97 110G 840
1-0ct-97 490 430
23-Apr-98 64 52
28-Jul-98 59 55
4-Febh-99 ND (<10) 50
MW-2 14.0-21.0  24-Auwg-77 60 NA
15-Sep-81 NDi<l) NA
11-Oct-§1 4 NA
24-Nov-81 L.1 NA
21-Dec-81 2 NA
19-Apr-95 Not Located
MwW-7 10.0-13.0  19-Apr-95 Not Located
MwW-19 10.0-25.0  22-Jun-83 NA (<20) NA {<20)
26-Feb-85 20 20
19-Apr-95 Not Lecated
MwW-21 10.0-25.0  21-Jun-83 20 ND (<20}
26-Feb-85 40 ND (<20)
19-Apr-95 Not Located
Our Rel:

ECREmeryville\Tables\Chrome xls
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Table 3:  Summary of Groundwater Analytical Data - Total and Hexavalent Chromium

Former Electro-Coatings, In¢, Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California

Monitoring Screened Date Total Hexavalent
well Interval  Sampled Chromium Chromium
(ug/L) (a) {pgfL) (b)

Oow-1 5.0-20.0 22-Aug-95 19,000 22,000
22.Aug-95 Pilot test injection event into MW-11.

20-Oct-95 24,000 32,000

22-Dec-95 Pilot test injection event inte MW-11.
22-Dec-93 Pilot test injection event inte MW-11.

4-Jan-96 Pilot west injection event into MW-11,
19-Jan-96 Pilot test injection event into MW-11,
1-Feb-96 Pilot test injection event into MW-11.
16-Feb-96 4,800 ND(<5.0}
Oow-2 5.0-200  22-Aug-93 36,000 36,000
22-Aug-95 Pilot test injection event into MW-11,
18-Sep-95 70,000 77,000
20-Oct-95 51,000 58,000
22-Dec-95 Pilot test injection event into MW-11.
4-Jan-96 Pilot test injection event into MW-11.
19-Jan-96 Pilot test injection event into MW-11.
I-Feb-96 Pilot test injection event inta MW-11.
16-Feb-96 6.900 89
DP-1 MA 20-Oct-95 10,000 6.1

14-Wlar-96 Pilot test injection event inte MW-11,

{2) Analysis by USEPA Method 200.7.

()] Analysts by USEPA Method 7196.

(c) Denotes well that was part of the pilot study performed from August l995
through February 1996,

(d) Laboratory indicates resulis are questionable due to samples being macked
“preserved” which were not.

(e) Laboratory reports detection limits raised due to matrix interference.

() Laboratory reports samples were analyzed past EPA recommended holding time.

NID() Not detected; laboratory method detection limit in parentheses
pg/L  Micrograms per liter
NA Not applicable

Data from August 1977 through July 1994 taken from groundwater monitering reports by American
Environmental Management Corporation (January 27, 1992, and October 28, 1994).
Beginning April 20, 1995, laboratory analyses performed by Sequoia Analytical (Walnut Creek and

Redwood City, California).

ECNEmeryville\Tables\Chrome.ls
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
cis- trans- Vinyl Other
Monitoring Date PCE TCE 1.2-DCE 1,2-DCE 11-DCE  Chioride 1,%,1-TCA 1,1-DCA 1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled (pg/l) (@)  (ug/L) (@) (porl){a) (pg/L)(a)  (ugft) (a)  (po/l) (a) (pgA)(a) {(ug/L) (a) (ug/L) (a) (po/ly (pg/L} (pg/L) (pg/L)
MW-1  21-Mar-85 11 33 ND(<0.5) ND(<0.5) ND(<0.5} ND(<0.5) ND(<0.5)
{on-site) L5-Nov-9l 0o 11 4.8 0.5 ND{<1} ND(<0.5) 1.6
(S121,0-29.0)  13-8ep-h6 ND(<0.50) 14 1.9 M D <l).50) 0.63 ND(<1.0) ND(<0.50) ND(<iL.50) 078 -— - - .
8-Apr-97 ND{<D.50) 13 1.2 ND(<0.50) ND{<0.50) ND{<].0} ND{<0.50) ND(<0.50) ND(<0.50) - - --- --
Apr-97 On-site Remediation Injection Evens
1-Oet-97 ND({<0.50) la NMD(<0.50) ND{<G.50) ND{<0.50) ND(<l.0) ND(<0.50} ND(<Q.50) ND(<0.50) - -
Feb-08 On-site Renedhation lnjccli.on Event
24-Apr-98 e - 322 0.009 <005
19-May-98 N <0.50) 33 NIX<0.50) ND(<D.50) ND(<0.50) ND(<0.50) ND(<{.50) ND(<0.50) NE{<0.50) - - - .
28-Tul-v% NIX<!.0) e} 6.0 ND(<ID)  ND{<LO}  ND(<2.0) ND(<L0) ND(<lO) ND(<L®
29-Tul-u8 20.5 0.054 16.5
B-Ce1-98 ND{0.50) 17 1.7 ND{<0.50) ND(<D.50} ND{<1.0) ND(<0.50) ND{<(}.50) ND{(<0.50) - 13.7 0.057 0.042
3-Feh-99 ND(D.50) kL] ND{<0.50} ND{<0.50) ND{<0.50) ND(<1.0} ND{(<0.50) ND{<0.50) ND{<0.50) - - - -
MW-3A 29-Oct-%t ND{<0.5) ND(<0.5; s NDK<().5) ND(<0.5) ND(<1} WND{<0.5) ND<0.5) - . o -
{on-site) 20-Apr-95 ND(<0.5) ND{<0.3) ND(<0.5) NDM<0.5) ND{<0.5) ND{<l.0) ND{<0.5) ND(<0.5) ND(<0.5) -— - - -
{deep well) 19-Sep-95 ND(<0.5) 0.56 ND(<0.5) ND{<0.3} NIX<0.5) ND{<l.0) ND{<0.5) ND(<0.5) ND(<0.5) -- —- - -
(5157.0-61.0) [4-Dec-95 ND(<0.50) ND(<0.50) ND{<(.50) ND{<0.50) ND(<0.50) ND(<l.0) HND{<0.50) ND(<.50} ND¢<0.50) - —— - —
L1-Jun-96 ND{<0.50) ND{<0.500 ND{<(.50) ND{<0.50) ND{<0.50) ND(<l.0) HND{(<0.50) ND{<0.5() ND{<(.50) .- - - -
13-Sep-Y6 ND(<).50) ND{<050) ND(<0.50) ND(<0.50) ND(<0.50) NID{<1.0} ND{<0.50) ND{<0.50) ND(<0.50} --- - . -
[ 1-Dic-96 ND(<.50) ND{<0.50) ND(<0.50) ND{<(.50) ND{<D.50} ND{<1.0} NIN<0.50) NIH<0.50) ND(<0.50) - -
7-Apr-97 ND(<0.30) ND{<0.50) ND(<D.50) ND(<0.50) ND{<0.50) ND(<l.h ND(<0.50) ND{<0.50) ND{<0.50} - - . .
Apr-47 On-site Remediation Injection Event
30-Fun-%7 ND{<D.5¢) NDr<(.50} NiH<0.50) ND(<0.50) ND(<0.50) ND{<l.0) ND(<0.50) NDi(<0.50) ND(<0.50) - - - -
1-Oet-97 ND(<0,50) ND(<0.50) ND(<0.50) ND{<0.50} ND(<0.50) ND(<l.0) ND(<).50) ND(<0.50} ND(<D.50) - —— - -
4-Dec-97 ND(<0.50] ND{<0.50) ND(<0.50) ND{<0.50) ND(<0.50) ND(<l.0) ND{(<0.5() ND(<0.50) ND{(<«}.50) .- .- -
Feb-98 On-sile Remediation Injection Event
19-May-98 ND(<0.50} 1.2 .68 ND(=0.50) ND{<0.50) ND(<0.50) NID{<0.50) NID{<0.50) ND(<0.50} .- - -
24-Ful-9% NIH<(.50)  NDi<(L50) ND(<0.50) ND{<0.50) ND{<0.50) ND(<0.50) ND(<0.50) ND{<(.50) ND{<0.50) - - [ -
B-0e-Ug ND{<0.500 ND(<0.50) ND{<B.50) ND{(<D.507 ND(<0.50) ND(<0.50} ND(<0.50) ND(<0.50) ND(<(.50) --- - - .
2-Feh-9Y ND{<0.50) ND(<0,50) ND{<0.50) ND{<0.50) ND(<0.5¢) ND{<0.50) ND{<0.50) ND{<0.5¢) ND(<0.50) --- - - -

Qur Rt
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Farmer Electro-Coatings, inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
Ccis- trans- Vinyl Other
Monitoring Date PCE TCE 1,2-DCE 1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA  1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled (wg/t) {a)  (wo) (@) (po/L{a) (uo/L) (a)  {ugf) (@) (ugfl){a} {ugit}(a) (pot}{a) (pg/L}(a) (pg/L) {pg/l) {ug/L) (pg/L)
MW-3B  29-Oct-91 6.8 650 45 13 64 ND(<0.5) 1.2
{on-site) 20-Apr-43 ND{<t 0} 260 17 23 NDi{<10)  ND[<20) ND(<|0) ND(<{() ND{<10) - - - .-
(S1 16.0-18.0) Apr-97 On-site Remediation Injectivn Event
Feb-98 On-sile Remediation njection Event
19-May-48 ND{<{).5) 21 13 15 1.5 29 ND{(<0,50} 2.5 ND{<0.50) - - - -
I%-Jul-98 MD(<1.0) 8.2 58.0 5.8 16 4.8 1.0 8.4 1.2 . - -
B-Ool-9% ND(<2.5) 13 8O 9.6 23 16 ND(<2.5) 10 ND{<2.5) - e - -
2-Treh-99 NLH <(.50) 36 52 7.2 2.6 8.4 2.0 29 1.2 --- - - -
MW.3C  11-Jun-83 1.7 150 23 ND(<0.3) ND(<0.5) 24 ND(<(.5) -
{on-site) 21-Qct-9) 1.7 180 26 6l 18 34 5.4 - -
(81 11.0-14.0)  20-Apr-95 NIDH<(.5) 30 Il MND{(<0.5) 1.6 22 0.66 2.0 ND(<0.5)' - --- --- -
Apr-97 On-sile Remediation Injection Eveat
Feb-98 On-sile Remediation Injection Event
MW-4  4-Mov-9! 31 2,100 269 ND{<5) 10 ND(<S)  ND{<5) - - -
{on-site) 28-Jul-94 - 6,500 - — - -- - --- --- - -~ - -
{S1 16.0-20.0} 2 1-Apr-95 NIH<50) 4,400 430 ND{<50) ND(<50) ND{<I00) ND(<50y NE(<50) ND{<50) - .- — -
19-Sep-93 65 3,500 590 92 ND{<50) ND{<I00) ND{<530) ND{<50) ND{<50) .- - - --
15-Dec-95 27 2,900 330 44 ND{<10)  ND{<20} NIDX<!3) ND{<10} ND(<l0} - - - e
#-Mur-96 84 3,100 3an ND(<5() ND(<50) ND(<l00} NI{<50) ND{<50} ND{<5h e --- - --
1 1-Jun-96 ND{< ) 3,100 80 NDH{<100)  ND(<iD0) ND{<200} ND(<ID0) ND(<l00) ND{(<100) - - - .
1 }-Jep-vb 63 1,800 410 58 ND(<50)  ND(<lOC)  ND(<50)  ND(<50)  ND{<50) - —- - -
1 1-Dec-vé NIX <50) 1,600 260} NIK<50) MD(<30)  ND(<ID0)  ND{<50)  ND(<50)  KD{<50) - — —
B-Apr-97 ND{«<30) 4,000 410 ND{«50) ND(<50) ND{(<I00) ND(<50) ND(<SD)  ND{<50) .- - - R
Apr-97 On-site Remediation Injection Event
30-Jun-97 MND(<50) 4,000 2,800 NDi<50} NIN<S0)  ND(<100)  ND(<S0} ND(<30)  ND(<50) - - . -
1-Oet-97 ND(<25) ND{<25) 1,300 45 WD «25) 1,100 ND{<23) ND(<23) ND{<25) e - -
2-Dec-97 ND{<25) 120 120 29 ND{<25) 1,300 ND{<23) ND{«23) ND{«25} - - - -
Feh-98 On-site Remedistion Injection Event
P4-May-98 Access blocked by construction activity wt 1421 Park Avenue.
28-Jul-08 ND<1.) 12 17 13 ND{<1.0) 21 ND{<1.0) ND{<l.0) ND(<l.D) -
8-Ck1-98 ND(<0.5() 1.6 74 1 ND{<0.50; 19 ND(<0.50) ND(<0.50) ND{(<0.50) - - .- -
A-Feh-99 M <058 0.59 1.5 34 ND{<0.50) NID{<10} ND(<0.50) 1.6 .94 - - .

Our Ref’
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Table 4:

Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue "
1421 Assaciates Property, 1421 Park Avenue
Emeryville, California

Page 30 12

‘ cis- trans- Vinyl Other
Monitoring Date PCE TCE 1,2-DCE 1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA 1,2-DCA Analytes Methane FEthane Ethylene
Well Sampled (eg/L) {a}  (pofl) (@) (pa/L)fa) (pg/L}ia)  (po/L) () (ugfd{a) (poft)fa) (pg/L)(a) (ugiL)(a) (porL) {pg/L) {pg/L} tpg/t)
MW-5  4-Nov-91 8.9 410 120 4.2 54 1.3 42 . -
(on-site) Z21-Apr-95 i0 240 31 13 MD(<3) ND(<1{) NI[{<5) 13 ND(<5) -
(5111.0-15.8)  Apr-%7 On-site Remediation Injection Event
30-Jun-97 14 190 32 20 NDi{«5.0) ND(<I0) ND(<5.0) 82 ND{<5.0} — - - -
1-Oct-97 MND(<2.5) 36 210 19 ND(<2.5} 13 ND(<2.5) 9.1 2.7 - - - -
Feb-98 On-site Remediation Injection Event
1Y-May-98 ND(<2.5)  ND(<2.5} 11 1 NI¥<2.5) ND(<25) ND(<2.5) ND(<2.5) ND(<2.5) - - -
28-Jul-9% ND(<0.50) ND{<0.50) 31 5.0 ND(<0.50) ND(<L.0} ND{<}.50) ND{<0.50) ND(<0.50) - - -- -
9-0c1-98 ND{<0.50} 35 24 6.5 ND(<0.50) ND{<1.0y ND{<0.50) NIX{<0.50) ND(<0.50) - .
2-Febh-94% NEH<.50) 0.52 3.1 7.4 NI{<0.50} ND{<1.0}) ND(<0.50) 0.93 0.56 - - — E
MW-9  13-lun-85 26 700 il ND(<5)  ND{<5)  NID{<5)  ND(<5) -
(on-site} 30-Oc1-9! 11 200 13 ND(<0.5) ND(<]) ND{<0.5) 13 . -
{5117.5-24.5) 21-Apr-95 13 73 6.4 ND(<2) ND(<2) MD{<4) ND(<2) NIN<2) NE{<2} - - - e
13-Sep-96 75 ND{<30)  NDi{<50) ND(<50) ND{<50) ND(<JOD) ND{<50) ND{<50) ND(<50) - — -
| 1-Dec-%6 . -
7-Apr-97 15 5 8.2 25 NE{<2.5) = ND(<5.0 7.1 ND{<2.5) ND{(<2.5) - - - --
Apr-97 On-site Remediation Injection Event
1-Qut-97 9.6 57 8.8 25 ND{<1.2) ND(<2.5) 4.8 1.3 - - -- —
2-Dec-497 31 1 4.5 ND(<0.50) ND(<0.50) ND{<1.0} 2.5 2 ND(<0.50) - . .
Feb-98 On-sile Remediation Ljection Event
24-Apr-98 - 13,103 <1003 27
19-May-98 38 99 ND(<25) 680 ND<25) 1,700 150 190 ND{<25) -— -
28-Jul-98 ND(<iD) ND(<W00) 4,100 160 ND{(<1 003 320 NI{<100) ND{<100) ND(<|00) --
29-Jul-98 - - - - - 7.886 0.390 17.8
8-Qct-98 NDi<2§)  ND(<25) 1.400 74 ND(<25} £80 NDN<25) 34 ND(<25) 10,800 0.561 1.5
2-Feh-9 ND(<1.3) ND({<1.3) ) 8.7 NDi(<1.3) 17 ND(<1.3) 14 ND{<1.3) --- - - -
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Former Electro-Coatings, inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
cis- trans- Vinyl Other
Monitoring Date PCE TCE 1,2-DCE  1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA 1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled {wg/l) (8)  (woi) (@) (podl) (@) (pg/L)(a) (wo/l) @) {ugil) (a) (pg/l){a) (pa/l) (a) (ug/) (a) (uall) tpg/l) {pgiLl) {pg/l)
MW-10¢  12-Jun-85 3l 5,100 -~ ND(<50) NBD{<30) ND{<50) ND{<50) NID<50) .- . - -- .
{on-site} 12-Jun-85 NIM<S0) 12,000 - 600 ND(<50) ND{<50)  ND(<50) - -
(5117.5-24.5) 7-Nov-9! ND{<50) 14,000 - 644 3800 WD <100} 6,500 ND{<350) - -- -- -- -
21-Ape-95 ND(<10) 13,000 900 N (< 100) 1,200 MND{<200) 1,000 ND{<100) ND{<I00) .- - - -
Pilot Test: Spring 1998
B-Apr-47 ND(<500) 660 11,000 ND{ <500} 680 ND(<100() ND(<500) ND(<500) ND{<500) - - - --
Apr-97 On-site Remediation Injection Event —
1-Oc1-97 ND{<120} NDi<l20) 5,900 MD(<[20) 260 500 ND{<120) ND{<120) ND{(<|20) - - -- -
2-Dec-Y7 MDY ND(<t20) 6,600 ND(<120) 320 480 ND(<120) ND{<120} ND(<}20} - - - -
Feb-9g On-site Remediation [njection Event
24-Apr-98 - - - 2,363 1.70 138
19-May-498 Access blocked by construction activity ut 1421 Park Avenue.
28-Jul-98 ND(<10)  ND(<1) 390 17 ND{<10) 54 ND{<!0) ND{<If) ND(<iD) -
29-Jul-98 - - - -- - - - 6,805 5.5 82.1
9-0Oc1-98 ND(<1.2) 11 53 58 23 14 ND(}.2} 34 1.3 - 8,550 129 53.5
2-Feh-99 ND(<0.50) 3.9 6.4 ND{<0.50) 0.60 1.1 ND{<0.50) ND(<0.50} ND(<0.50} - - — —
MW-11  12-fun-83 53 19 -- 3.4 ND(<0.3) ND{<0.5) 1.3 ND{<D.5) - - - —— .
{on-site) |5-MNov-91 1.5 10 31 ND{<0.5)  ND{<l) ND(<0.5) ND{<0.5) - - — -
(51 16.0-29.0)  20-Ape-95 74 67 6.2 ND{<5) ND{<5) ND{<10) ND(<5) ND{<5) NIX<5) - - .- -
13-Sep-96 0.73 6.0 EX:] NIX<0.50) ND{<0.50) ND((].D} ND(<D,50) 0.6 1.0 --- - -
T-Apr-97 ND(<0.50) 1.1 9.7 4.1 ND{<0.50) 46 ND(<t.50) 073 ND(<0.50) -
Apr-97 Or-sile Remediation Injection Event
1-0c1-97 I DY <lh50) 8.4 5 83 ND(<0.50) 9.5 0.5l 26 1.6 - - -- -
2-Dee-97 ND<(.50) ND(<0.50) ND(<0.50) ND(<0.50} ND(<0.50) ND{<l.0) ND{<0.50) ND(<0.50) ND{<(.50} - — - -
Foeb-9% On-site Remediation Injection Event
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Former Electre-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
cis- trans- Vinyl Other
Monitoring Date PCE TCE 1,2-DCE 1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA  1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled {poi) {@)  (pg/L) () (pgil)(a} (pg/L) (@) {(ug)(a) (ugft}da) {ug/l)(a) (pg/L){a) (pg/L)(a} {Lgil) (pg/L) (pa/L) {pg/t)
MW-12  11-Nov-91 10 130 9 13 NIX<2) 46 1.3 - -
(on-site) 20-Apr-935 9.4 52 5.0 NI <2.5) 9.0 NIX<5) 1.9 MD(<2.5) ND{<2.5) . -
(5117.6-28.5)  19-5¢p-95 14 67 9.1 38 15 ND(<2.5) 72 1.6 2.9
15-Peg-93 ND{< 1) 79 ND{<10) ND{<I) ND{<10) ND(=20)  ND{<i0) ND(<10) NDK<ID) s - -
B-Mar-46 850) ND{<&h NID{<S  ND{<5D ND{<50) ND{(<I100) ND{<50} ND{<5)) ND{<50) - - - -
11-Jun-96 ND{<!.0) 2.7 39 14 39 13 26 1.6 1.4 - - - -
13-Sep-96 23 23 15 1.5 12 ND({<«1.0} 59 29 1.9 — --
11-Dee-96 5.0 58 11 0.83 6.2 NB{(<1.0) 4.9 1.4 ‘1.5 - e - -
7-Apr-97 6.2 65 17 ND(<5.0) i5 ND{<I10} ND{<5.0) 5.6 ND(<5.0) . ;
Apr-47 On-site Remedistion Injection Event
30-Jun-97 8.3 47 7.6 1.5 4.6 ND(<2.0) 1.9 1.5 1.6 - - - .
[-Oet-97 8.1 20 6.7 1.B ND{«(.50) i1 0.52 2.0 1.3 - - - .
2-Dee-97 19 5.6 0.97 NID{<0.50) ND{<0D.50)  ND(<1.0) ND{<0.50) 0.57 NDH{<0.50 .- - --- -
Feb-98 On-site Remediation Injection Event
24-Apr-98 - 1,904 230 1.20
19-May-98 ND{<0.50) 6.0 4.5 2.0 ND{<0.50) 24 ND(<0.50) 083 0.83 Ca: 1.2 --- -- -
28-Jul-98 ND(<0.50} 53 7.9 1.0 ND(<0).50) 1.2 ND(<0.50) G.65 0.83 - - - -
29-Jul-98 i,867 171 1.83
8-001-98 075 11 7.8 0.60 ND(<(h50)  ND{<[.0) - 0.64 .90 --- 270 l.a7 0. 190
2-Feh-99 ND{<1l.3) NIN<l.}) 25 1.2 NP(<1.3) ND(<1L3) ND(<l.3} ND{<L.3} ND(<L}) CA: 67 - --n -
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compaounds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
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Puge 6 of 12

cls- trans- Vinyl Other
Monitoring Date PCE TCE 1,2-DCE 1.2-DCE 1,1-BCE  Chloride 1,1,1-TCA 1,1-DCA  1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled (pg/L) (a)  {pg/L) (@) (uo/L){a) (pg/l) ()  (pg/l){a) (pg/L) (@) (pg/L) (3} (uo/l) (3) (ugfl) (a) {ug/t} (Wg/L) (ugiL) {pa/L)
MW-13  8-MNov-91 B9 630 89 6.8 20 ND(<5) 15 - - - - -
(on-site) 28-Jul-94 - 770 - - e - - --- - - -~ -- -
{51 10.5-15.5) 20-Apr-95 89 360 70 16 ND(<H 20 ND(<5) 14 ND{<5) . -
19-§ep-95 12.0 240 72 25 NDK<5) 42 ND(<5) 18 NDi<5) - :
15-Dec-95§ ND{<Ih) 380 i1 17 ND(<i) NID{<20) ND{<I0) ND(<I0} NID{<10) — - - -
3-Mar-96 NIK<50) 270 68 ND{<5 ND{<50) ND(<I100) ND{<50) ND{<50) ND(<50) - - - -
11-Jun-96 M <50) 250 ND{<5);  ND(<5h ND(<50) ND(<l00) ND{<50) ND(<530) ND{<50) -—- - - -
13-Sup-u6 NIX<50) 430 84 ND{<50) ND(<S0)  ND{<HK)  ND(=50)  ND(<50h  ND{<50) .- - -
1 1-Bec-96 ND(<50) 250 56 ND(<50) ND(<30)  ND{<100) NbB(<50} ND(<50) ND(<30} - - . -
T-Apr-i7 ND{<SH 280 62 ND(<50) ND(<50)  ND{<100) ND(<80) MND(<30)  ND{<50) - -- . .
Apr-97 On-site Remediation [njection Event
30-Jun-97 12 300 Gl 25 ND(<5.0) 30 ND(<5.0) 15 ND{<5.0) . - - -
1-0ct-97 15 250 100 24 NIX<5.0) 25 ND(<5.0) 13 ND{<5.0) - - - -
2-Dec-97 5.5 140 150 22 NIN<2.95) 35 ND{<2.5) 11 29 - -- .- -
Feb-98 On-site Remediation Injection Event
19-May-98 MD{<0.50) 1.2 29 4.4 ND{(<0.5) 34 ND{<0.5) 6.1 0.67 - - - -
28-Jul-98 ND(<0,50) 9.3 9 32 ND{<(.5) 4.4 ND{<(.5) 3l 0.90 CA: 32 e - --
29-Tul-98 7,935 0.214 270
9-Oct-98 ND{<.50) 4.4 2.7 39 ND(<0.50) 1.3 ND{<0.50} 0.96 ND(<0.50) -—-- 13,700 1.87 1.98
2-Fel-99 ND{<0.50) ND(;:U.SO) 0,55 0.96 ND{<0.50} ND(<1.0) ND{<0.50} 15 ND(«0.50) - - - -
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compouncds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Assaciates Property, 1421 Park Avenue
Emeryville, California
cis- trans- Vinyl Other
Monitoring Date PCE TCE 1,2-DCE  1,2-DCE 11-DCE  Chloride 1,1,1-TCA 11-DCA  1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled (ugil) (8)  (poity (3} {pg/L) (a} {ugrL) (@) (pg/t) {a)  (porl) {a) . tpo/l) () (pgil}(a) (pg/L) {a) {pa/l) {pg/L) {pgsL) {ug/t)
MW-14 2i-Mar-85 26 580 - ND{<0.5) ND(<0).5)  ND(<D.5) RD(<D.5y ND{<0.5} - - - ---
{on-site} 1i-Nov-9§ 13 4,300 --- 150 13 30 17 19 - —- - - ——
{5L15.0-25.0) 21-Apr-95 NEH<10) 8,100 36 NE{<1O) NDX{<t0}  NIX<2(0) ND{<]0) ND{<l0) NIX<1}) --- - -
13-Sep-96 M 100 4,700 NE{ <100 ND(<1000) NDX<I0M) ND(<2000) ND(<tOD}) ND{<I000} ND{<1000) - - - -
B-Apr97 ND(<SO0) 17,000 NDC<SOO)  ND(<S00)  ND(<500) ND{<i000) NIN<S500) NIN<500) ND(<500) - . .
Apr-97 On-site Remediation Injection Event
1-0ct-97 NDi(<25) 2,200 2,100 ND(<«15) ND{<25) ND(<50) ND(<23) ND{<25} ND(<25) .- - -- -
2-Dee-97 ND(<25}) G380 1,200 ND{<25} ND(<25) 110 ND{(<25) ND(<25) ND{<25) - - - -
Feb-98 On-site Remediation Injection Event
19-May-98 ND(<13) 1,300 4,600 39 13 860 NDi{<I3) ND<13) ND(<I3) - "
28-Jul-98 ND{< B 1,500 5,100 ND{<IO0)  NIX(<i00) 1,200 ND{<100) ND(<100; ND(<100) --- - - -
29-Jul-98 - 2,846 204 98.9
26-0ct-98 ND(<0.50) ND(<0.50) 350 13 ND{<0.50) ND{<50) ND{<0.50) ND(<0.50) ND{<0.50} --- 13,700 .87 298
2-Feh-99 ND{<0.50) 0.81 6.0 7.2 NDY{<0.50) 3.0 ND(<0.50} ND(<0.50) NI{<0.50} - -- - —
MW-20  [5-Nov-91 ND{<0.5) ND{<0.5) - ND(«.5) ND{<0.5) ND(<1} ND(<(.5) ND(<0.5} - . - - -
{an-site) 2I1-Apr-95 ND(<0.5) 4 ND(<0.5) NDX<0.5) ND(<0.5) ND{<1L® ND(<L5) ND{<0.5) ND{<0.5) - - - —
{deep well)  19-Sep-25 ND{<{).5) ND(<0.5) ND{<0.5} NID{<0.5) ND<0.5) ND{<l.0) ND{<0.5) ND(<0.5) NIX<0.5) - -
(S131.0-51.0)  15-Dec-93 NID{<0.50) ND(<0.50) ND{<0.30) ND(<0.50) ND(<0.50) ND(<].0) ND(<0.30) NIM<0.50) ND(<0.50) - -- = -
11-Jun-96 ND{<0.50) ND(<0.50) ND(<0.50) ND(<0,50) ND(<0.50) HND(<1.0) HND(<D.50) ND{<0.30) ND(<0.50) - - - -
13-Sep-96 ND{<D.50) ND{<0.50; ND{<0.50} ND{<(.50) ND{<0.50) ND(<1.0) ND{<0.50) ND{<0.50} ND{<0.50) - - - -
7-Apr-97 ND(<(.50) ND(<0,50) ND(<0.50) ND{<(150) ND{<0.50) ND(<l.0) ND(<0.50) 'ND[<0.50) ND{<0.30) - - - -
Apr-97 On-site Remediation Injection Event
{-0c1-97 NDi<0.50)  ND(<.50) ND(<0.50) ND{<0.50) ND(<0.30) ND(<L.0} ND{<0.50} ND{<0.50) ND{<0.50} - —- - -
Feb-98 On-site Remediation Injection Event
19-Muay-98 Access blocked by construction activity at 1421 Park Avenoe.
28-Jul-98 ND(<0.50) ND{<0.50) ND(<0.50} ND{<0.30) ND(<0.50} ND{(<I.0) ND(<0.50) ND(<0.30} ND(<0.50} - - - -
3-Feb-98 ND{<0.50) ND{<8.50) ND(<0.50) ND{<0.50) ND{<0.5¢) ND{<1.0) ND(<0.50) ND{<0.50} ND(<0.50) MC: 68 .- - .
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Table 4;: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
142t Associates Property, 1421 Park Avenue
Emeryville, California
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. cis- trans- Vinyl Other
Monitoring Date PCE TCE 1.2-DCE 1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA  1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled (g} (3} (pg/L) (a) (pg/l) (@) (pg/(a) (ugit) (@) (ug/l) (a) {pgil){a) (pol)(a) (pgil) {a) (pgfL) {pg/L) (ug/L} {pgy/l)
MW-6 1i-Jun-83 ND(<0.5) 220 - 54 ND{<5) ND(<5) 3.9 ND(<5) — - — - -
(off-site) 5-Nov-9 5.9 420 - 78 19 19 6.4 ND{<(}.5) - -
(5¢13.0-17.0)  28-Jul-94 - 790 --- - — - - - - - - - .
20-Apr-935 NIX<§n 320 55 ND(<10) 34 NIX<20) ND(<10) ND(<10)  ND{<10} -—- -- - -
14-Sep-v5 6.4 210 48 12 46 13 NIX{<5) ND(<§) NID{<5) CHz: 5.t - - —
14-Dec-95 MD{<10) 400 33 ND{(<10) 74 ND{<20} ND(<10) ND(<I}) ND{<10} . -- —
B-Mar-96 NI <5h 290 ND(<5))  NIN<50) NIX<50) ND(<|00) ND(<50} ND{<50) ND(<50} --- - — -
11-Jun-96 NID(<50) 300 ND(<50)  ND{<50)  ND{<H) ND(<IO)) ND(<50} ND<50) ND{<50) - -
13-8ep-96 ND{<50) 480 NE(<50)  ND(<50) o4 ND{<100} ND(<50) ND{<50) ND(<50) a— - - -
1t-Dec-Y0 NI{<50) 360 NIX<50) ND({<50) A9 ND{<I00)  ND(<30) ND{<50) ND(<50) - - - -
B-Apr-97 NI <3} 420 52 NID{<50} 73 ND{<iOD) ND(<S0  ND{<50) ND(<50) - - - -
30-Jun-97 8.1 330 47 11 51 12 ND(<5.0) ND{<5.0) ND(<5.0) Chiu: KY - - -e-
[-0ct-97 6.2 220 49 9.7 17 13 2.6 ND{(<2.5) ND(<2.5) CBx 64 ~ -
2-Dyec-97 6.4 260 44 1.6 43 ND{<10) ND(<5.0) ND(<5.0) ND(<5.0} CBz: 6.7 - e e
19-Muy-98 4.3 330 45 12 50 13 4.6 1.3 1.4 2-DCBz: U.56; CBa: 4.8; CFM: | -- ---
28-Ju1-98 ND{<5.0) 200 59 7.0 24 ND{(<10} ND{<5.0) ND(<5.0) NIX<3.0) - .- . -
9098 ND{<5.0) 200 42 6.8 23 ND(<I0} ND{<5.03 ND(<5.0) NIX{<3D - - - -
4-Feb-99 10,0 230 5.7 5.3 21 ND{<i0} ND{<5.00 ND(<5.0) ND{<5.0) Chz: 54 - -- -
MW-8  [0-Jun-85 18 46 - 19 ND(< ) 3 ND(<1) 1 - — .
{off-site) [1-Jun-83 35 93 - 12 | .- ND{<0.5) i -- e - -
(51 16,0-22.0) 5-Mov-91 35 i3 .- 23 0.4 4.9 ND(<0.5) 18 e .- —— - -
21-Apr-93 18 40 44 6.7 ND{<1.0) 16 ND(<1.0 1.2 5.6 - . R -
19-8ep-95 Not Located
MW-15  13-Jun-85 ND{<50) 1,200 - 410 ND(<50) ND{<50) ND(«<50) ND(<50} -- - .- — -
(off-site) 21-Nov-yl ND(<5) 630 - 220 ND(<5) ND{< 10} NIK<5) ND{<5) - - - -
(S115.0-25.0) 2 1-Apr-95 ND(<L} and 88 130 ND{<l) ND{<2() ND{<I{)}  ND(<1() ND<10) -— - - -

19-8ep-95

Qur Rel:
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compaunds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, Califarnia )
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cis- trans- Vinyl . Other
Manitoring Date PCE TCE 1,2-DCE 1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA  1,2-DCA Analytes Methane Ethane  Ethylene
well Sampled (po/L) (B)  (po/L) (a)  {pofL) (a) (pg/t) (8} (ug/L){a} (paL}fla) (wg/L)(a) (pol) (a} (ugil}(a) {pg/L) {ug/L) {pgi) tpail)
MW-16 21-Mar-83 42 360 NI¥<0.5) ND(<0.5) NIX<0.5} ND{<0.5) ND{<0.5) - - -
(off-site)  [9-Nov-91 ND(<3) 19,000 2299 1,200 420 1,300 NI¥<5) -
(5112.0-22.0)  28-Jul-94 22,000 - -
20-Apr-95 13 10,000 2.400 67 200 300 180 28 ND(<I () CBe 12 -
19-Sep-95 ND(<125) 7,800 2,500 190 590 730 190 NIH<125) ND{<125} - - -
14-Dec-45 ND(<D.503 11,000 2,300 100 620 460 140 26 ND(<D.50) - . -
8-Mur-96 ND(<21K) 9,900 2400 ND(<200) 460 ND(<400} ND(<Z00) NI{<200) ND{<200) - . .
I 1-Jun-96 ND(<204) 9,700 2000 ND(<2OU)  ND(<2UKY) 440 ND{<200) ND{<200) NIH{<200) - .
13-Sep-96 ND{<IOM) 11,000 22000 ND{<1G0D) ND(<1000) ND{<2000} ND(<1000) ND(<!000) ND(<1000} - -
E1-Phec-96 NDI000) 11000 2900 ND(=I000) ND(<IO00) NIH<2000r ND(<1000) ND(<10(0) ND(<1600) — - -
B-Apr-97 ND(<LO00} 15,000 2900  ND{<IODD) ND(<I0MB ND{<2000) ND(<I000) NIM<100() ND(<t000) - -
30-1an-97 ND{<S00) 24,000 4,100  ND(<S00} 780 ND(<1000) ND{<500) ND(<500) ND(<500) - -- -
1-0c1-97 ND(<120) 11,000 2200 ND(<i2d) 350 410 ND(<120} NI{<120} ND(<120) - - -
2-Dec-Y7 ND(<100) 5,300 LI00  NDI<IOn 160 ND(<200) ND(<100} ND(<100} ND({<100}
22.Apr-98 92.7 0.830 53
£9-May-98 4.5 3,900 1,800 40 230 L60 19 93 L9 -
28-Jul-98 NDH<100) 4,500 2,600 ND(<100) 270 ND(<200) ND{<i00) NDI<I00) ND(<I100)
29-Jul-98 — — 199 495 315
9.0c1-98 NDI<lOg) 2,700 [400  ND(<IOD) ND(<100) ND(<200) ND{<i00) ND(<l00) ND(<100) 410 6.06 30.4
4-Feb-99 ND(<25} 7,500 2,200 20 860 ND(<50} NI¥<23) NIN<25} ND{<25} .- -
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
cis- trans- Yinyl Other
Monitoring Date PCE TCE 1.2-DCE 1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA  1,2-DCA Anazlytes Methane Ethane  Ethylene
well Sampled {pg/L) {a)  (pg/l) (a) (pg/L){a} (po/L) {a)  {(po/){a} (pg/L){a) (upg/)(a) (po/L){a) (pg/L)(a) {pgrL) (pgsL) (ugrL) (vgrL)
MW-17  13-Jun-85 i8 200 23 46 NIN<5) 22 ND(<5) - - -
{off-site) 19-Nov-91 89 46() --- 54 54 420 G 7.8 - —— -- - -
(5110.0-20.0}  24-Iul-95 780 - - -
I0-Apr-93 NTK=< 14} 410 42 H 17 ND(<20) ND(<I0} ND{<10) ND(<I)) 1.2-DCBa 17 CBe; 31 - - E
1¥-Sep-43 9.8 260 k1] 23 42 ND(<10) 11 ND{«5) NIX<5) 1,2-DCBz: 28%; CBe: 52 -- -
13- Dee-95 13 360 24 ND(<10) 38 ND(<20) ND(<ih ND{<10) ND(<I0} 1,2-DCBx: 15;CBu: 27 - - -
8-Mar-96 NT(<(2. 51 310 ND(<.50) NDH<(L50) ND{<0.50) ND(<I0} NDK<0.50) ND{<0.50) NDi{<0.50) . - - - —
H-Jun-96 ND{(<0.50) 270 ND(<0.50) ND{<(L.50) NIN<0.50) ND(<!00} ND{<0.50) ND{<0.50) ND(<0).50) - - - -
13-Sep-96 ND(<200) 1,900 ND(<2Z00)  ND{<200) 410 ND(<400) HND(<200) ND(<200) NIN<200} -— -- - -
I t-Dec-96 ND{<200) 450 ND(<200) ND(<200) ND(<200) ND{<400y ND(<200) ND(<200) ND(<200} - - - -
B-Apr-47 ND{<200) 350 ND{<200)  NDI<I0N})  ND(<200)  ND<400) ND(<200) ND{<2(0) ND{<200) -— - - -
30-Jun-9? 6.3 260 27 L1 20 NIX{<10) NID{<5.0) ND{<5.0) ND(<5.0) 1,2-DCBz: 16; CBx: 24 - -
1-Oet-97 11 250 28 il 3 ND{<1.0} ND(<0.50) ND(<0.50) ND{<0.50) 1,2-DCBe 14, CBx 23 - — .
2-Dec-47 4.1 140 17 49 12 NID{<5.00 NIDN<2.5) ND{<2.5) ND(<2.5) 1,2-DCBz2: 9.5, CBz 14 -- -
{hy 19-May-98 .0 180 13 6.0 15 20 1.7 0.99 0.60 2-DCBz: 5.6, CBz: 1.7; CFM: | - - -
28-Jul-98 ND(<5.0) 170 17 ND{<5.0) 11 ND(<10} ND({<5.0) NDi{«50) ND{<3.0) 1} DCBa: 6.4; CBz 43 --- -—
249-Jul-98 - 93.2 4,19 0.996
#-Oct-9% ND¢<2.5) 110 13 33 7.1 ND{<5.0) MND(«<2.5) ND(«2.5) ND(<2.5) 1,2-DCB2: 4.8; CBe: 54) 115 9.37 0211
4-Felr-9 NIX<2.5) 220 21 4.7 21 ND(<5.0) ND(<2.5) ND(<2.5) ND(<2.5) Che: 11 .- - .-
MW-1B  12-Jun-83 32 430 --- 140 ND(<0.5) ND(<0.5) 52 NI <().5) - -- --
{off-site} 12-lun-43 MND(<50) 340 - ND(<50)  ND{<50) 66 ND(<50} - - -
(S115.0-25.0)  19-Mov-91 I 360 -- 160 ND{<3) 30 23 NIH<S) - -
22-Apr-95 NDi<I1Oy 330 15 i3 ND(<10} ND(<20) 1] ND(<D0) NIX<I0) - --
19-8¢p-93 L4 200 32 20 MND(<5)  ND{<I0) 16 ND(<5)  ND(<5} - - -
14-Dec-95 NI{<10} 280G 18 ND <10} ND(<!() MD(<20; NDi<10) ND{<i0) ND(<10) - -- - -
B-Mar-90 ND({<50) 200 NIK<50) NIY<50) ND{<50) “ND{<100) NDi{<50} ND(<50) ND{<50) - - - R
P1-Iun-96 ND(<5() 200 ND{<50)  NDi{<3h) ND{<50) ND(<100) ND(<50) NIX{<50) ND(<50) .- -- - -
30-Jun-47 9.0 210 21 12 NDK<5.0) NIX<I0) 8.6 ND(<5.0)  ND{<5.0) - - -
1-0et-97 Il 200 15 13 MIN<23)  ND(<5.0) 9.3 NDi(<2.5) ND(<2.5) - - - -
19-May -9 ND<.50) ND<0.50) ND(<0.530) ND{<.50) ND(<0.50) ND(<i.0) ND{<0.50 ND(<0.50) ND{<«{.50) -— - - P
8-Jul-49s 6.7 198 13 ND(S.0) 23 ND{<10) 6.2 NDB(«<5.0) ND(<5.0) - -
4-Yeb-Y 7.5 180 24 13 3 37 6.4 ND{<2.5) ND(<2.5)

Cur Rel:
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Table 4: Summary of Groundwater Analytical Data - Halogenated Volatile Organic Compounds
Former Electro-Coatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
cis- trans- Vinyl Other
Monitoring Date PCE TCE 1.2-DCE  1,2-DCE 1,1%-DCE  Chloride 1.1,1-TCA 1,3-DCA  1,2-DCA Analytes Methane Ethane  Ethylene
Well Sampled (Ug/L) (@) (po/L) () (poll) (a) (pg/L) (a)  (pgf)(a) (ugl)(a) (pg/ly{a) (pg/t)(a) (ug/L}(a) {pgrL) (pgrl) {pgrL) {ng/L)
MW-18A  13-Jun-§5 ND(<0.5) 10 ND(<0.5) ND{<0.5) ND{<0.5) ND{(<0.5) ND(<(.5) " - -
{off-site) 19-Nov-9] ND{<0.5) ND(<0.5} - ND(<0.5) ND(<0.5) ND(<!) ND(<0.5) ND(<0.5) - - - R
(5} 35,0-50.0) 20-Apr-95 NIN<,5)  ND(<0.5) ND{<0.5) ND(<0.353 ND(<0.5) ND(<l.0) NDi(<0.5) ND{(<0.5) ND{<0(.5) -—-- - ---
[4-Sep-v5 NDi<S)  ND(<B.5)  ND(<D.5) NIX<35  ND(<0.5) ND(<L0) ND(<Q05} ND(<0.5) ND{<0.5) — — - -
15-Dec-95 ND(<0.50) ND{<0.50) ND{<0.50) ND(<0.50) ND{<0.50) ND(<l{0) ND{<0.50) NIN<0.50) ND{<0.50) - .- - -
5-Mar-96 NDH<D.50) ND(<0.50) ND(<0.50) ND{<0.50) ND{<(.50) ND(<t.0) ND(<0.50) ND{<0.50) ND{<0.50} - - . .
| E-Jun-96 ND{<.50) ND(<0.50) ND{<B.50) ND(<0.50) ND(<0.50) ND(<L.0) ND{<0.50} ND(<0.50) ND{<{.50) - - - B
30-Jun-97 NDi<(}.50) 4.5 0.54 ND(<0.50)  ND(<0.50) NBD(<1.0) ND(<0.50} ND(<0.50) ND{<0.50) - - - -
-0e2-97 ND(<0.50} 30 ND(<0.50) ND(<(.50) ND(<0.50) ND{<1.0) ND(<0.50) ND(<0.50} ND{<0.50) CPM: LS - - -
14-Ful-98 ND(<0.50) i1 ND(<Q.50) ND(<0.50) ND(<0.50) NDN<1.0) ND{<0.50) ND(<D.50) ND(<0.50) aes - - .
4-Ieh-9 ND(<b.50) 13 2.7 ND{<0.50) 092 ND{<l1.0) ND{<0.50) ND({<0.50) ND{(<0.50) f— - - .-
MW-2  15-Nov-91 Not Localed
(5114.0-21.0)
MW-7  [9-Apr-95 Nat Located
{51 10.0-13.0)
MW-19  2[-Mur-B5 23 oy --- ND(<0.5) ND{<0.5) ND(<0.5) ND(<0.5) ND(<(0.5) - - - e
(51 10,0-25.0)  19-Apr-95 Not Located :
MW-21  [3-Jun-83 ND{<50) 2,200 - 200 NH <S5 ND(<50) 110 NIY <50) - —e- - -
(51 10.0-25.0)  [9-Apr-95 Not Located
TB-LB 2-Dec-97 ND{<0.50) NIM<0.50} ND{=0.50) ND{<0.50) ND{<0.30) NIX<1.0) ND(<0.50) ND(<0.50) ND{<0.50) - -
19-Muy-08 ND(<0.50) ND(<0.50) ND{<0.50) ND(<0.50) ND(<0.50p ND{<i0} ND{<0.50) ND{<(.50} ND(<(.50) - - -

Noles appear on the fellowing page.
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Table 4;: Summary of Groundwater Analyticat Data - Halogenated Volatile Organic Compounds
Farmer Electro-Ceatings, Inc. Facility, 1401 Park Avenue
1421 Associates Property, 1421 Park Avenue
Emeryville, California
cis- trans- Vinyl Other
Monitoring Date PCE TCE 1,2-DCE 1,2-DCE 1,1-DCE  Chloride 1,1,1-TCA 1,1-DCA  1,2-DCA Analytes Methane Ethane Ethylene
Well Sampled (oL} () (ug/l) {a) {pgil) (a) (uof)ta) (ug/l) (a) _(ug/L) (a) (pall) {a) {pg/L) {a) {ug/L} (a} {ugiL) {pg/L) {pa/L} (ugft)
{a) Analyzed by USEPA Method 8010.
(b} Denotes well that was part of the pilol siudy performed from August 1993 through February 1956.
PCE Tetrachloroethylene
TCE  Trichloroethylene

cis-1,2-DCE
trans- 1,2-DCE
1,1-DCE

1,1, I-TCA

1, 1-DCA
1,2-13CA
CBz
1.2-DCRz
CFM

CA

N1}
TB-LB
pe/l.

51

cis-1,2-Dichlorocthylene
trans- 1,2-Dichloroethylene
1, t-Dichloroethylen:
L.1,1-Trichloroethane

1, 1-Dichloraethane
1.2-Dichloroetbae
Clorobenzene
1,2-Dichlorobenzene
Chtornform

Chloroethane

Mot detected; laboratery method detection limit in parentheses
Trip blank-laboratery blank
Micrograms per liter

Not analyzed

Screened interval

Data from Angnst 1977 tough July 1994 taken from groundwater monitoring reporls by American
Environmental Management Corporation {January 27, 1992, and Cctober 28, 1994).

Beginning April 20, 1993, faboratory analyses performed by Sequoia Analytical (Walnul Creek and
Redwood City, California).

Methane, ethane, and ethylene analyses performed by Microseeps (Pittsburgh, Pennsylvania).
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Chart 2: HVOC Concentrations, Average_for On-Site Monitoring Wefls within Remediation Area
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Chart 1: Chromium Concentration, Average for On-Site Monitoring Wells within Remediation Area
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APPENDIX A

COPIES OF LABORATORY ANALYTICAL REPORTS AND
CHAIN-OF-CUSTODY DOCUMENTATION




— Se 1.1013 880 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 3649233
q 404 N. Wiget Lane Walnut Creek, CA 94598 {925) 988-9600 FAX {925) 9BB-9673
— - 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916)921-9600 FAX (916) 921 -0100
v Analytlcal 1455 McDoweil Bivd. North, Ste, 0 Petaluma, CA 94954 (707) 792-1865  FAX{70/) 792-0342
- g , Inc. : 8.4, ple "Feb 2, 1999
1 050 Marina Way South Sample Descript:  Water, MW-3A Received: Feb 2, 1599:
Lrlichmond, CA 94804 Analysis Methad: EPA 5030/8010 Analyzed:  Feb 9, 1999
. Attention: S. Brussee Lab Number: 902-0294 Reported:  Feb 16, 1999
A s I i
L}C Batch Number:  GC0209499801006A
Instrument ID: HP-6
5 HALOGENATED VOLATILE ORGANICS (EPA 8010)
nalyte Detection Limit Sampie Resuits
E\ Kg/L pa/L
Bromodichloromethane..........coornenncnnean 080 N.D.
111419115 11 11 SRS P TP RSSO 0.50 s N.D.
ITOMOMELRENE. . .ie et e 1.0 e N.D.
“Carbon 1trachlonide. ........co.ecreereereresenrereeeereerieinicinnes B.50 e e N.D.
_ChlorobenzZens.......cocmionmr e, 0.50 e N.D.
ShIOrOEthANE. ... eeee e 1.0 s N.D.
0 o1 [ 0 {1  THUOT OO 0.50 e N.D.
Chloromethane. ... e ccreen e e 1.0 e N.D.
rOibromochloromethane. ... 0.80 N.D.
,3-DiChiOrODBNZENE ..ov et es e ererserans 0.50 e N.D.
3, 4-DiChlOrODENZENE....cv e 0.50 e N.D.
_1,2-Dichlorobenzent.........iinimiic s 0.50 e N.D.
1-DichlOrOetNANe.....cve s 050 e N.D.
L, 2-Dichloroethan.......oecvncrrieni e 0.80 e e N.D.
1,1-Dichloroethene. ... 0.50 e e N.D.
r—is-1,2-Dichloroethene............ccoiciinninoen. 050 e, N.D.
rans-1,2-Dichloroethene...........cocvvnininnimsecineeens 0.50 eeveeeten et en et et ab e rar e N.D.
"1,2-DiChlOFOPIOPANE. .....ervveecveeeeeeeerierenecoriereenresieacserens 050 e N.D.
_GlIs-1,3-Dichloropropene...........ocneeee. 050 N.D.
rans-1,3-Dichloropropene.........cocccoevevciriereerinrcieec e 0.50 e N.D.
L Aethylene chioride........ooceiieeiic e B.0 e N.D.
1,1,2,2-Tetrachloroethane..........ccoeee e B850 e N.D.
M etrachlOrOBIIENG. . ettt e e 050 e N.D.
1, 1,1-Trichloroethane.. ... 050 N.D.
1,1,2-Trichloroethane............ceevieeieveee e 0.50 e N.D.
T AChlOrOetRENe. ...ceccvi i 050 e e N.D.
‘richlorofluoromethans. ... 050 s N.D.
L/Inyl chloride......oveererenncne. ettt 1.0 s N.D.
surrogates Control Limit % ‘ % Recovery
< dibromodiflucromethane......cccocce e s 50 1B0. e e 88
4-BromofluorobenzZene. ... 5¢ 150.cciicirin e 81

Analytes raported as N.D. were not present above the slated limit of detection.
‘;EOUOIA ANALYTICAL, #1271

; MW
Dimpie Sharma

roject Manager
9020294.GER <1>




— S equ Oi a 680 Chesapeake Drive Redwood Clty, CA 94063 (650) 364-9600 FAX (650) 364-9213
q 404 N. Wiget Lane Walnut Creek, CA 54598 (925) 983-9600 FAX (925) 988-9673
. R1% Seriker Avenue, Suite 8 Sacramentq, CA 95834 {916) 921-9600 FAX {916} 921-0100

w Analytlcal 1855 McDowell Bivd. Morth, Ste, B Petaluina, CA 84952 (7075 737-1885  TAX (707} 792-0342

"'R'CADISI‘;i:;G‘:eraghty & Miller, Inc. Client Project ID:  RC000304.8.4, ECl Emeryville Sampled Feb 2, 1999

1050 Marina Way South Sample Descript:  Water, MW-3B Received: Feb 2, 1999
TRichmond, CA 94804 Analysis Method:  EPA 5030/8010 Analyzed:  Feb 9, 1999
¢ Aftention: S. Brussee Lab Number: Reparted:

3C Batch Nuinber:  GCO20599801006A
Instrument ID: HP-&
[ HALOGENATED VOLATILE ORGANICS (EPA 8010)
nalyte Detection Limit ‘ Sample Results
[A Ha/L pg/L
Bromodichloromethane............ccermninnenrarsaesserecens 0.50 e N.D.
TEoT1 11911901 1 TOUUROUU U UU U UR TP RO 050 et N.D.
BrOMOMENANE. ..ot . 1.0 N.D.
Carbon tetrachloride. ... . Q.50 e N.D.
NOrODENZENG. .. .ee e rrver e e teenrn st r e 0.50 e N.D.
Ehloroethane ..................................................................... 10 e N.D.
o1 e] {a] 41 | PO OSSP OTPR 0.50 N.D,
ChloromMEthANE....v e ieerieiieeerecererrerimmeseeereccasienis e 1.0 e N.D.
MDibromochloromethane.......cvierimrni e rcsisseens 0.50 e N.D.
| 1,3-Dichlorobenzens..........ocoinimnnn s 0.50 s N.D.
1,4-DichlorabenZene. ....c.oceeiecveriini et 050 e N.D.
~—1,2-DichlorobeNZena. ..o 0.80 s N.D.
1,1-DIChlOrCethANE.........cevev et sanrarenseens 050 e 2.9
L1, 2-DHEHOrOEthANE.....cce e s .50 e 1.2
1,1-Dichloroethent.......cvrvivrec vt 0.50 e e 2.6
eis-1,2-Dichlorogthene. ..., 0.50 e 52
| trans-1 2-Dichloroethene..........ooveicrcrcmrcciiiienain, 050 e 7.2
1,2-DichlorQproPane. ... e 0.50 e N.D.
~£i5-1,3-DIGhlOrOProOpeNe.......ooivnnr e 0.50 s N.D.
trans-1,3-Dichloropropene.........ceceinininnns, S 050 s N.D.
—Methylene chloride...............cni 50 e N.D.
1,1,2,2-Tetrachloroethane. ... G50 e N.D.
TetrachlOrOetNeNE. ....u.vvvivrirsec e 0.50 et 3.1
E,i ,1-Trichloroethane. ... 0.50 e . 2.0
1,1,2-TrichlorGethane............coociiveeinerieresie e emcianenias 0.50 ereterenr e esanaaasaraenennes N.D.
TChIOTOBNENA. ...t 050 et 56
Trichlorofluoromethane. ... e 0.50 e N.D.
L-VIRY] CRIOFIE. oot 1.0 e 8.4
T Surrogates Control Limit % % Recovery
| _Dibromodifluoromethane...........c i, 50 L 50 S OO 113
4-BromofluorobeNZENE. ... 50 150, e erenraein s s 88

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

[:SEQUOIA ANALYTICAL, #1271

[ Alharncn

Dimple Sharma
[_Froject Manager

8020294 GER <2>




E S 3 680 Chesapeake Drive Redwood City. CA 92063 (650) 364-9600  FAX (650) 364-9233
equO]'a‘ 404 M. Wiget Lane Walnut Creek, CA 94598 {925} 988-9600 fAX (925) OB -9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834° {216} 221-9600 FAX (916) 921-0100

Ew Aﬂal‘f 1CAL (155 Mctowell b North. Se. 0 Petaluma, CA 94954 (707} 75I-1865  FAX {707} 792-0342

; y ient Project 10: 8.4, pled: eb 2,
050 Marina Way South Sample Descript:  Water, MW-5 Received: Feb 2,
- Richmond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed: Feb g,

;:;?[ettention' S. Brussee Lab Number: 902-0296 Reported: Feb 16
_C Batch Numper:  (3C020999801006A
Instrument I10: HP-&
E HALOGENATED VOLATILE ORGANICS (EPA 8010)
nalyte Detection Limit Sample Results
E ra/L _ pg/L
Bromadichloromethane..........cciiciniccin e 0.50 N.D.
EaT111o1 (37 U UOSOS Y IRIU SOOI PIePISTONS I | %<1 IS S S N.D.
TOMOMENANE. .covereeevvee s inree e ee e st ser e e . 1.0 e N.D.
Carbon tetrachlonide. ... e rners e eraecees : 050 e e N.D.
0P ODENZANEG. ..o c v vevvee e e e e ceiire s e e iersear s rareas ssrrnesranes 0.50  ceerivereermeeeee e N.D.
r}hloroethane ..................................................................... 10 e N.D.
(] 31 o] o) v ] 1 3 1 PR OO U SO U U USU OOV UPU TR UTRORPPE VRPN G50 e irerae e N.D.
ChlaromMeEtNaNE....coieeeveivirrr i res e e e nsecbeseesneniens 10 - N.D.
Pibromochloromethane .................................................... 050 e N.D.
L B-DiICh OrODENZENEG. e veeeeeeeeeeeceeescaeriniesarencenraresrenereens G50 e N.D.
1,4-Dichiorobenzene. ... iecrieserereceresiansarenrens . 050 e N.D.
. 2-DichiOrODBNZENEA. ...ee e carca e e an e G50 e N.D.
FJ w1 1] =11 1 =1 TSR 0.80 e 0.93
T,2-Dichloroethane...........cievimionicninis e rennens 080 e v e 0.56
1, 1-Dichloroethene. ..o 050 e s N.D.
[‘ :51,2-DIChIOTOBtNENE. ..covcceveer s eeeses e eeeeene 0 <70 SN 3.1
.ans-1,2-Dichlorgethene...........ccooicnvivioverinionirinnecenss 0.50 e 7.4
1,2-DichlOrOprOPaANE. ....c.oovv e re oo bacansans 050 e N.D.
r~is-1,3-Dichloropropene....... e, 050 e N.D.
ans-1,3-Dichloropropene.......... i 0.50 e N.D.
‘Methylena chloride............cccoiiinni s 5O e N.D.
11 ,2,2-Tetrachlorosthane...............co e inresieenien s 0.90 e N.D.
atrachloroethen. ... 050 e et N.D.
L1,1-Trichloroethane............cceeriiieeecesinierssieraseesrereneenne 0.50 ettt N.D.
1,1,2-Trichlorosthane........c.cccrierivvinnninnie e 080 e eeimrrr e N.D.
ArChloroethene. . .. 080 e 0.52
SChloroflUGIOMENANE. ... 050 et N.D.
vinyl chloride........ccvrveieeeaca et reeeteer et e ene et 1.0 e N.D.
urrogates Contro!l Limit % % Hecaovery
L ibromodifluoromethane..........coovivnivieinn st imrarrnesnes 5( L0 OO 115
4-BromofluarobBNZeNe. ... ievies i vniamrrr e 50 R £ TR PUPRUSOOIN 101

Analytes reported as N.D. were not present above the stated limit of detection.
SEQUOIA ANALYTICAL, #1271

{nias
Dimple Sharma

roject Manager
: 9020294.GEA <3>



- Se uoia 680 Chesapeake Drive Redwood Ciry, CA 94063 {650) 364-9600 FAX (650) 364-9233
q 404 N, Wiger Lane Walnut Creex, CA 94598 {925) 988-9600 FAX (925) 988-9673
[ B10 Swiker Avenue. Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916)921-0100

w Analytical 1455 McDowell Bivd. North, Ste. D Petaluma. (A 54954 (TO7; 72211865 £AX(707) 792-0342
S

ARCADIS Geraghty & Miller, Inc. -

lent Project |D: .8.4, :
!1 050 Marina Way South Sample Descript:  Water, MW-9 Received:
CA 94804 Analysis Method: EPA5030/8010 Analyzed:

Lab Number: 902-0297

: 5. Brussee

G Batch Number;  GC02099598010064

Instrument |D: HP-6
| HALOGENATED VOLATILE ORGANICS (EPA 8010)
—Analyte Detection Limit Sample Results
& pg/L pa/L
_ Bromodichloromethane.........c..ocommniiinnccees. 1.3 N.D.
[S1® R Lot e 11 2 IOOPU U U SPUT OO O 1.3 et N.D.
| B rOMOMENANG. e e ) 25 reaterbeas et et nanneennenns N.D.
Carbon tettachloride.. ..o v e - 1.3 v N.D.
rChlOTODENZENE....cocvcreecrnriet vt 1.3 e N.D.
ChIOr0EthaANE.....ecvr e v errrieeeecieeseresne s insenianines rrrreeneesies 2.5 N.D.
07 5[4 (o) (4 1 1 1 ERURUUOOUR U OO RU PO 1 < T U N.D.
_Chloromethane. ...t 25 s N.D.
Dibromochloromethans.......coveiie e ceeeereneneresscsrenenenes L < TN N.D.
L_1,3-Dichlorohenzent....... e 3 < U N.D.
1,4-DichlorobenzZene... ... veeeeinisie s e 1.3 i ———— N.D.
1,2-Dichlorobenzene. ... 1.3 s N.D.
11, 1-DichlorOethANe. ..ot 1.3 e 1.4
1,2-Dichloroethane...........ccceviericrrc e 1.3 SO DO N.D.
N ~DichloroetRene. ... 1.3 e s N.D.
‘cis-1,2-Dichlorogthene.. ... cvrev i 1.3 e 2.7
trans-1,2-Dichioroethene. ...c..c..veeveeeceiececn e 2 1 SO 8.7
1,2-DAchlOrOPIOPANE....ccvcre e, 1.3 e N.B.
—cis-1,3-Dichloropropene. ... 13— N.D.
trans-1,3-Dichloropropent............oooricnieicnen 1.3 N.D.
—Maethylene chloride..........coiieniennn. et T3 e N.D.
_1,1'2,2-Tetrachloroethane.‘............................._......_ ........... 1.3 e N.D.
Tetrachlor0etNeNe.......covvnncr i 13 N.D.
L_1,1,1-Trichlaroethane........c.ccovoecvccoimniiinnirne e 1.3 e N.D.
1,3,2-TrichlorQetRane......ccovvvrvecnreriiieiin i 1.3 e ——————— N.O.
rTriChiOrOBtHBNE. .ceee e, 1.3 s N.D.
Trichlorofluoromethane.......cccccviicneriee e 3 < TP N.D.
“TVinyl chloride.....ooe 25 e 17
‘Surrogates Controf Limit % % Recovery
Dibromodifluaromethane. ... v evier e ee e 50 L5 TSR 76
4-BromofluQrobeNZeNE. . ..o iaiirr e et rans 50 LT RO 82

i

Analytes reported as N.D. were not prasent abave the stated limit of detection. Because matrix effects and/or other factors
‘required additional sampie dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL, #1271

[ ,{M/@Mm
Dimple Sharma

‘Project Manager
‘ 9020294.GER <4>



I: S e UOi a 680 Chesapeake Drive Redwood City. CA 94063 (650) 364-9600  FAX (650) 364-9233
q 404 N. Wiget Lane Wainut Creek, CA 94598 {925} 9BB-9600 FAX (925) 988-9473
819 Striker Avenue, Suite 8 Sacramento. CA 95834 {916) 921-9600 FAX (916) 9210100

E w Ai-la].Ytlcal 1455 McDowell Bivd. North, Sce. D Petaluma, CA 34554 {707) 792-184a5 FAX (707) 792-0342

; éfé RC000304.8.4, ECl Emeryville Sample Feb 2, 1999
11050 Marina Way South Sampie Descript:  Water, MW-10 Received; Feb 2, 1999
Eﬂichmond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed: Feb 9, 1999

i Attention: S. Brussee Lab Number: 902-0298 Repaorted:  Feb 16, 1999
. {QC Batch Number:  GC020989801006A
Instrument 10:; HP-6
HALOGENATED VOLATILE ORGANICS (EPA 8010)
— Analyte Detection Limit _ Sampie Results
| pa/L pa/L
Bromadichloromethane.........oo v 0.50 e N.D.
[ BIOMIOFOMM. ocvevrereesnresecnresesesioncemsensrensesianiesintantasiasenssssanas 0.50 s N.D.
| BromomMEthane...........ceeven et . 1.0 e N.D.
Carbon tetrachloride..........cccvivcreinrincn i ressevaner 050 e N.D.
» Chlorobenzene............oeevvivieiicini e 0.50 e N.D.
EChIoroethane............................................................. 1.0 2.2 1
[ 3] Co T (ot T U USSR C0B0 N.L.
ChloromethianC.. . e ceeir et a i 1.0 N.D.
[ Dibromochloromethane. ..............c.oooeviivesisieecereee s 050 e N.D.
| ;1,3-Dichlorobenzens.............ccoooovvieoimnccvicciniececeeecn (8 0 N.D.
1,4-Dichlorobenzene................ ervereesre e vt inn st st aes 080 e N.D.
= 1,2-Dichlorgbenzene. ... ... 0.50 erteraeeen e e N.D.
11,1-Dichloroethane............coccecummmmirvsvarsinsrerenen i 0.50 e reesesne 2.2 ]
=1, 2-DIChIOroetnant............coooviieveiicverece et D.E0 e N.D. -
1,1-Dichloroethene..........cooiiicmreii s 0.50 et e 0.60
rcis-1,2-Dichloroethene...............cccrreecnnnene eeereee 0.50  eaeweesstseseensmnssasaesnesesenenn 6.4
| trans-1,2-Dichlorocethene........ e m e et nas 050 N.D.
1,2-Dichloropropane. ... oo ecvrrieeecerceee et e 050 e N.D.
y cis-1,3-Dichloropropene. ..., 0.50 e N.D.
[ trans-1,3-Dichloropropene. ... 050 N.D.
- Methylene Chlonide...........o..ocoroceceieeeeeeeee e E - X+ H OO N.D.
1,1,2,2-Tetrachloroathane..........cccceoveveeieceee e 0.50 s N.D.
i Tetrachloroethene. ... 050 N.D.
1,1,1-Trichloroethane............cccccviccnicc e, 050 e, N.D.
1,1,2-Trichloroethane. ........cccoemrieeeeeeec et 0.50 e N.D.
A Trichloroethene.....co o, 0.50 e 3.9 |
FTchloroiuorometnana.. ..o nncer s ience s e seee e 0.50 e N.D.
Vinyl chionide.................... eerreneerree e 1.0 e 1.1 |
iSurrogates Control Limit % % Recovery
. Dibromodiflucromethane............ccocevieecevenrieererens e 50 L 110 T 108
4-Bromofluorobenzene.........cciicieeenon. 50 2 110 OO 95

i

r_‘Analy‘tea’. reported as N.D. were not present above the stated limit of detectian.

T SEQUOIA ANALYTICAL, #1271

s

Dimple Sharma

B Project Manager
9020294.GEA <5>




Se u01a 580 Chesapeake Drive Redwoad City. CA 94063 (650} 364-9600 FAX (630) 364-9233
q 404 N, Wiget Lane Walnut Creek, CA 94598 {925} 588-5600 FAX (925) 988-9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921-9600 FAX (916) 921 -0100

I: w Analyti\.al 1455 McDowell Blvg, North, Ste. D Petaiuma, CA 84854 (7073 792-1865%  [AX (707} 792-034%

ARCADIS Geraghty & Miller, Inc. Client Project ID: ' RC000304.8.4, ECl Emeryville Sampled: )
E1050 Marina Way South Sample Descript:  Water, MW-12 Received: Feb 2, 1999
7Richmond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed: Feb g9,
: Attention: S. Brussee Lab Number: 902-0299 Reported:  Feb 16,

I:'OC Batch Number:  GC020999801006A
; Instrument ID: HP-6
[ HALOGENATED VOLATILE ORGANICS (EPA 8010)
-Analyte Detection Limnit Sample Results
i po/L | po/L.
Bromodichloromethane..........c.cceeivemvrvcvoveceionicnrenans 1.3 N.D.
[T BrOMOfO. vt s s 1.3 e e N.D.
BromOomMEtNaNe. ......ovveeereeeececeecicni e enscrrens s ) 25 s N.D.
T Carbon tetrACHIONTR. ..een oo snend . < H O N.D.
B o1 1e Y ol o] =) p =) L OO OO OOV O PO P UOR 1.3 s N.D.
SCHIOrOBINANE .o ecviveerrectre e nnene 25 e 6.7
S 0% 1175012 11 TR U PR OO UROUU SOOI B 5 SOOI N.D.
ChlOrOMEBINANE. e ciriere i er e e ninesean 25 e e, . N.D.
[ Dibromochloromethane........cccveericcmnien it 1.3 e N.D.
| -1,3-Dichlorobenzene..........oc e 1.3 e N.D.
1,4-Dichlorobenzens........ccccevrree et L 15 TS " N.D.
—1,2-DiIChlOrObENZENE.........coveeoerrceecscricsitn s ssessies 1.3 e, N.D.
i1,1-Dichloroethane.........ccev v, 1.3 e N.D.
1, 2-DiChlOroethane.. ... 1.3 e N.D.
1,1-Dichlorgethene.......o s 1 TS N.D.
[ gis-1,2-Dichlorgethene........cocceiincnereeccciiie 1 7 O 2.5
| -trans-1,2-Dichloroethene...........cooeon, T3 e 2.2
1,2-DichlOrOpropPane. ....coeveer et 1.3 i N.D.
¢is-1,3-Dichloropropens.. ..., 1.3 N.D.
.trans-1,3-Dichloropropene..............cciinnnn. 1.3 v N.D.
' Methylene chlonide. ... 13 e N.D.
1,1,2,2-Tetrachloroethane......cccocceeceieeieecicieenccerecnen 2 15 T SUPPTRO N.D.
[ Tetrachloroethene. ... armc s 2[5 T UTORPPTOTO N.D.
| 1,1,i-Trichloroethane................... et 1.3 i N.D.
1,1,2-Trichloroathane............ccvoecicciin e, 2 75 T OUP PPN N.D.
THCHIOrOETRENE. v v ceccree i tiee st e csree e st an e 1.3 e N.D.
Trchlorofluoromethane. . ..ot 1.3 e N.D.
VMY CRIOHIER. e 25 e e N.D.
T Surrogates ~ Control Limit % % Recovery
| Dibromodifluoromathane..........eoveevemcecererisennenisrreanns 50 S £<10 TR 86
4-BromofiuorabenzZena........coveereriiever e 50 150, e e 88

Anaiytes reparted as N.D. were not present above the stated limit of detection. Because matrix effects and/ar other factors
‘required additional sample dilution, detection limits far this sample have been raised.

SEQUOIA ANALYTICAL, #1271

Yoo

Dimple Sharma
1--Proje-c:t Manager

9020294.GER <G>




= Se quoi a 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364.9233
404 N, Wiget Lane Wainut Creek, CA 94598 {925) 983-9600 FAX (925) 988-9673
= * 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (2161 921-0100
w Analytical 1455 McDowell Biva, North, Ste. & Pezaluma, CA 94954 -;707; 792-1865  FAX Em?} 792-0342
. otlD: RCo , " Feb o,
11050 Marir]a Way South Sampie Descript:  Water, MW-13 Received: Feb 2, 1999
= Richmond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed: Feb 9, 1999
Attention: S. Brussee Lab Number: 902-0300 Reported:  Feb 16, 1999
GG atch Number:  GC0205395801006A
instrument 1D: HP-6 ] .
HALOGENATED VOLATILE ORGANICS (EPA 8010)
. Analyte Detection Limit Sample Resulis
pa/L Ha/L
Bromodichloramethane. .........o.cvvrevvceeccc v 0.50 N.D.
[ BIOMOFOMTL e D50 N.D.
:BromOmMEthane... ... . 1.0 N.D.
T Carbon tetrachlofide. ... e 050 e enaneas N.D.
. ChIOrOheNZene. ... e 0.50 e N.D.
FChIOTOBNANE. ....vvcverecae e senca b e e 1.0 e N.D.
By o Ty 0o 1o 12 (OO Q.50 e N.D.
ChlOFOMEINANE. .cceccee et rcrae e resseesren e nerrsmnesmenresessnesis 1.0 U N.D.
[ Dibromochloromethane..........cccnvnicnninnnins 080 v N.D.
| 1,3-DichlOrobenzene..........niiininnne. 080 e N.D.
1,4-Dichlorobenzens............cooo e 0.50 s N.D.
-~ 1,2-DiChiOrobenzene... ..., 050 e N.D.
11,1-Dichloroethane.............coivininiininnnnissnnnnnnsrsreenns 050 e eeeeneas 2.5
L 1, 2-DichlorOBthANE........coc e ererer e e e seremens 0.850 et N.D.
1,1-Dichlorgethene... ..o cr e, 050 e N.D.
[ cis-1,2-Dichloroethene.........coovvieevcicic 050 e 0.55
‘trans-1,2-Dichloroethene...........cooiiciiinnine, 050 e 0.96
T 1,2-DIChIOTOPIOPENS. ... eovev e esecseeeenaer e smbaese s e 050 e N.D.
£is-1,3-Dichloropropena.........i v ccroremieniencnnns 050 e N.D.
Etrans—1 ,3-Dichlaropropene.......c.c v 050 ) a N.D.
-Methylene chloride.........cooconini rerenranens B0 e N.D.
1,1,2,2-Tetrachloroethane.................. e 050 e N.D.
T etrachloroetReNe. ..ottt 0.50 e N.D.
E 1,1,1-Trichloroethane......c...cocoivinneinncees 050 1.3
1,1,2-Trichloroethane.........cccco i pnrercereerineeccrens 0.50 e N.D.
Trichloroethene.......omre e 050 i N.D.
r‘iTrichloroﬂuoromethane .................................................... 0.50 s N.D.
VA GRIOHAB oo S N.D.
[~ Surrogates Control Limit % % Recovery
| Dibromodifluoromethane............cccoveiiinnincicienn, 50 150, i 108
4-Bromofluorobenzeng.........ccooeeeeeeeeeeiceeeee reereieeians 50 150, e a5

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

";SEQUOIA ANALYTICAL, #1271

=

» HU~—
Dimple Sharma

~-Project Manager
: 9020294.GER «<7>




_.- Se U.Oi a 630 Chesapeake Drive Redwooad City. CA 94063 (650) 364-9600 FAX (650) 364-9233

q 404 N. Wiget Lane Wainut Creek, CA 94598 (925) 988-%600 FAX (925) 988-9673

: . B19 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-960G FAX (916) 921-0100

M‘! w An alYtlcal 1455 MeDowel Sivd. North, Ste. T Petaluma, TA 24952 {707} 7921885 FAX(TCT} 7020342
ARCADIS Geraghty & Miller, Inc. Client Project ID:  RC000304.8.4, ECIl Emeryville ampled:
1050 Marina Way South Sample Descript: Water, MW-14 Received:

L-Richmond, CA 94804 Analysis Methad: EPA 5030/8010 Analyzed:
: Attention: S. Brussee Number: 902-0301 Repaorted:

OC Batch Number:  GCG20999501006A

" Instrument ID: HP-G
: HALOGENATED VOLATILE ORGANICS (EPA 8010)

L.

_Analyte Detection Limit . Sample Resulls
§ pa/L pa/L
Bromodichloromethane........ .o 0.50 N.D.

BT OMIOION ML, e eveeeeeseseeseeesessensenesesenesersneeessssssesanssseseassase 0.50 N.D.
BrOMOMEIRANE....eciiierceiririerrsrrassrreraeee e eeesar e erentasrasans 1 10 T U N.D.

~Carbon tetrachlonide........cccoovee e . D.50 e N.D.

__Chlorobenzene........ e 0.850 e e inranaes N.D.
ChIOrOEthENA. .....coiicreiiiieeirir et eacieereerins e sanesr s simssts 1.0 e e N.D.

L _Chloroform.......ccvveriniccinnes e eiteeireereie it e s 0.80 e N.D.
ChlOTOMEINANE. ... e 1.0 e N.D,

‘r~Dibromochloromethane.........c..ccvenninnenn, et ranns 050 e N.D.

|;-I13,3-Dichlorobenzene ......................... ertesnirneaneerasaesaesteasaren 0.50 e N.D.

,4-DIchlorobenzene........vriciese s 0.50 s N.D.

_1,2-Dichlorobenzene...........cccirirnsrimineeenssssinn, 050 s N.D.
1,1-Dichloroethant.........nisinin e 0.50 e s N.D.

L1, 2-Dichloroethane... ...t 0850 e N.D.
1,1-Dichloroathene. ...t eenan 050 e N.D.

—cis-1,2-Dichloroethene............ocov e cvinnn e, 0.50 e 6.0
frans-1,2-Dichloroethene.. ..o 0.50 e 7.2

—1,2-Dichlofopropane. ... 0.0 e N.D.

__Cis-1,3-DIchloropropens. ... s 0B0 e N.D.
trans-1,3-Dichloropropene.... ... 0.50 rreeeire N.D.

| _Methylene chloride........o e 5.0 e N.D.
1,1,2,2-Tetrachloroethane..........ceceevrvricriceicsecsieiinnns 0.50 e N.D.

T etraChlOrOELNBMG. ... oot e 0.50 e N.D.
1,1,1-Trichloroethane.........c.coccoenieiniiiniec e 0.50 e N.D.

—",1,2-Trichloroethane. ... 0.50 e N.D.

_%Trlchloroethene ....... reheeebeeesesiesiaabieriereierineanteeiraseeeeeeranarans 0.50 e 0.81

“Trichlorofluoromethane. ... 0.50 e N.D.

|_Vinyl chlardg.... e 1.0 s 30

~Surrogates Control Limit % % Recovery
Dibromodiffucromethane. ... 50 L] TSSO 111

~4-Bromofluorobenzene..........occoveecevvin e 50 L 1510 VU PO PPOP PR 87
Analytes reported as N.D. were not present above the stated limit of detection.

--SEQUOIA ANALYTICAL, #1271

“Dimple Sharma - i

_Prof

9020294.GER <8



— S u Oi a 680 Chesapeake Drive Redwood City. CA 94063 (65Q) 364-9600 FAX (650) 364-9213
eq 404 N, Wiget Lane Walnut Creek, CA 94598 (925) $88-2600 fAX (925) 988-9673
[ 8t9 Striker Avenue, Suite 8 Sacramento, CA 95334 (916) 921-9600 FAX (916) 921- 0100

FAX (707) 792-0342

4

Anal}’tlcal 1455 McDoweil Bivd. North, Ste. & Petatumna, CA 84954

NG

1050 Marina Way South Sample Descript:  Water
Jichmond, CA 94804 Analysis for: Hexavalent Chromium **
& Attention: S. Brussee First Sample #:  902-0294 Analyzed:

LABORATORY ANALYSIS FOR: Hexavalent Chromium **

| - Sample Sample Sample : QC Batch Instrument
Number Description Detection Limit Result Number D

~ mg/L mg/L

: © 902-0294. MW-3A 0.0050 N.D. IN020399719613A INSPC-1
- 902-0295 MW-38 0.0050 - 0.095 ING20399719613A | INSPC-1
—  902-0296 MW-5 - 0.0050 N.D. [NO204997196I3A 7 INSPC-1
F: 902-0297 Mw-g* (.050 N.D. INO20499719613A INSPC-1
: 902-0298 MW-10 0.0050 N.D. IND20399719613A INSPC-1
m 902-0299 MW-12* 0.050 N.D. IN02049397196I3A [INSPCA
™ 902-0300 MW-13 0.0050 N.D. IND20499719613A INSPC-1
~ 802-0301 MW-14* 0.050 N.D. IND20499719613A INSPC-1

_Analytes reparted as N.0. were not present above the stated limit of detection,

"SEQUOIA ANALYTICAL, #1271 [Fleass Note:

— * Datection limit was raised due to matrix interference.
UL(/H R ** Samples were analyzed past EPA recornmended halding time,

Dimple Sharma
r?roject Manager

9020294.GER <9>




S e l.lOl a 680 Chesapeake Drive Redwoad City, CA 94063 (650) 364-9600  FAX (650) 364-9233
q 404 N. Wiget Lane Walnut Creek, CA 94598 (925) 988-9000 FAX (925) 988-9673
e B19 Strikar Avenue, Sitite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100
al} Llcai 1455 MeDoweii Bivd. North, Ste. D Fetaiuma, CA 94954 {707} 19L-1865 FAX (JU)) T792-0342
__ “Client Project iD: RC000304.8.4, ECI Emeryville Sampled: Feb 2, 1999;3%
1050 Marina Way South Sample Descript:  Water Received: Feb 2, :
|_lichmond, CA 94804 Analysis for: Chromium Digested: Feb 3,
- Attention: S. Brussee First Sample #:  902-0294 Analyzed:
Reported:
LABORATORY ANALYSIS FOR: Chromium
. Sample Sample Sample QC Batch . Instrument
Number Description Detection Limit Result Number D '
B mg/L mg/L
. 902-0294 MW-3A 0.010 0.12 ME(203992007MDA MV-3
902-0295 MW-38 0.010 - 0.27 ME(203992007MDA MV-3
9020296 MW-5 0.010 0.26 MEQ203992007MDA MV-3
—  902-0297 Mw-9 0.010 ‘ 3.0 ME0203392007MDA MV-3
_" 902-0298 MW-10 0.010 0.077 ME(203992007MDA MV-3
—ﬁ 9020299 Mw-12 0.010 3.3 MEG203392007MDA MV-3
~  902-0300 MW-13 0.010 0.37 MEQ203392007MDA MV-3
. 502-0301 MW-14 0.010 0.48 MED203392007MDA. MV-3

-
NN

_Analytes reported as N.D. were not present above the stated imit of detection.

“SEQUOIA ANALYTICAL, #1271

o

]

Dimple Sharma

Troject Manager
: 9020294.GER - 10>

-




Sequoia
| 'gF Analytical

680 Chesapeake Drive Redwood City, CA 94063 {653) 364-9600 FAX (650) 364-9233

404 N, Wiget Lane Walnut Creek, CA 94598 (925) 988-9600 FAX {§25) 988-9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834° (916) 921-9600 FAX (916) 921 - G100
1455 McDowell Bivd. Nait, Ste. O retatuma, CA 94954 FETYT2-1865 FAK (T0T} 792-0342

—ARCADIS Geragh

; ty & Miller, In
1050 Marina Way South
ichmond, CA 94804

Qacs

Client Project ID:
Matrix:

Grou

Liquid

: 9020294-301

RC000304.8.4, ECI Emeryville

QUALITY CONTROL DATA REPORT

B Analyte: 1,1-Dichloro- Trichlare- Chlero- Hexavalent  Hexavalent Chramium
l athene athens benzene Chromium Chromium
QC Batchs#: GC020999 GC020999 G£020999 IN020399 IND20499 MEQ20399
: BOT00BA BO1006A 801006A 7156134 719613A 2007MDA
Analy. Method: EPA 8010 EPA 8010 EPA 8010 EPA 7196 EPA7196 EPA 200.7
T Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA7196  EPA7196 EPA 200.7
Analyst:  P. Kosovskaya P. Kosovskaya P. Kosovskaya K. Anderson K, Anderson J. Kelly
| MS/MSD #: 9020294 9020294 . 9020294 9020289 9020445 50203G1
Sample Conc.: N.D. N.D. - N.D. N.D, N.D. 0.48 mg/L
— Prepared Date: 2/9/99 2/9/99 2/9/99 2/3/99 2/4/99 2/3/99
i Analyzed Date: 2/g9/%9 2/9/99 2/9/99 2/3/99 2/4/99 2/14/99
“instrument 1.D.#: HP-6 HP-5 HP-6 INSPC-1 INSPC-1 MV-3
Conc. Spiked: 20 ug/L 20 pg/Ll 20 ug/L 0.050 mg/L 0.050 mg/L 1.0 mg/L
L Result: 18 22 21 0.051 0.041 15
MS % Recovery: 90 110 105 102 82 102
Dup. Result: 17 21 20 0.054 0.041 15
~~ MSD % Recov.: 85 105 100 108 82’ 102
B RPD: 5.7 47 49 5.7 0.0 0.0
L APD Limit: 0-25 0-25 0-25 0-20 0-20 0-20

ke LCS #:  LCS020998 LCS020999 LCS020959 LCS020399  LCSC20499 LCS020399
- Prepared Date: 2/9/99 2/9/99 2/9/99 2/3/99 2/4/99 2/3/99
. Analyzed Date: 2/6/99 2/9/99 2/9/99 2/3/99 2/4/99 2/14/99
Instrument 1.D.#: HP-6 HP-6 HP-6 INSPC-1 INSPC-1 MV-3
— Cone. Spiked: 20 ug/L 20 ug/L 20 ug/L 0.050 mg/L 0,050 mg/L 1.0 mg/L
= LCS Result: 16 - 21 21 0.050 0.050 1.0
LCS % Recov.: 80 105 105 100 100 100
_L MS/MSD
LCS 65-135 70-130 70-130 80-120 80-120 80-120
. Control Limits
[ Please Note:

—

Dimple Sharma
—roject Manager

“SEQUOIA ANALYTICAL, #1271

The LCS is a contral sample of known, interferent-free matrix that is analyzed using the same reagents,
preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortifiad with known quantities of specific compounds and subjected to the entire analytical procedure. |f
the racovery of analytes from the matrix spike daes not fall within specified contral limits due to matrix
interference, the LCS recovary is to be used to validate the batch.

*% MS = Matrix Spike, MSD=MS Duplicate, RPD=PRelative % Difference

9020294.GER <11>




Saay , Y e R v RS s A svvs SN e N s R sy S i i '
‘ K;{%ADISGERAGHTY&MMER Laboratory Task Order No./P.0. No. LT A JF-CooTOL T RECCRD ™ bagl L L7

‘ Project Number/Name KC-GOD'SO"\\%.‘:\ [ ANALYSIS / METHOD / SIZE |
: Project Location EC.T/ M\/\l‘f 0\7
Laboratory %Qgiumu A (\}. /\ ; 9 9 0 2 0 6 6
| Project Manager % ) 6(\)5663 0 \Sf f\/(p
Sampler(s)/Affiliation DCG; [l\)(q AN AT &é& - STL 77*‘?’
w - IR
Date/Time W /® .
Sample ID/Location Matrix  Sampled Lab 1D v Remarks Total -
M) -3 L | 2[sf39 X 1 X X 9020?94 A-E <
M) - 36 | K [ X | X | 9020295 S
Pl .S || Y | X 1 X | 902p296 <
Mw -G | X | A [ A | gozqeo7 S
Mw-1o | 1] < | A T = 907p288 =
M- 12 f 1< A S 9020229 <
Mw -3 X T X 1 X 90201300 <
YYI(AJ«(S/ N ,>< P K 3020301 oY
P
sample Matrix: L = Liﬁui% ﬂsﬁ:d/Soiid; A = Air Total No'génBtgitrtwl:i "‘/O
Relinquished by: Nt X X ———Organization: /‘{‘EMD 1B Date 7. 12 / 97 Time /57K Seal Intact?
Received by:_m%tm Organization: . SER/ W .. Date 2=/ 2/ G99 Time 18114 __|Yes No N/A
Relinquished by: Organization: Date i / Time Seal Intact?
Received by: Organization: Date i / Time Yes No N/A
Special Instructions/Remarks:
Delivery Method: - []In Person O Common Carrier O Lab Courier OOther
SPECIFY SPECIFY

AG 05-0597



[ Se uoia 680 Chesapeake Drive Redwood Ciry, CA 94063 (650) 364-9600 FAX (650) 364-9233
q 404 M, Wiget Lane Walnut Creek. CA 94598 {925) 988-9600 FAX {925) 9B8-9673
819 Striker Avenue, Suite 8 Sacramentd, CA 95834~ (916) 921-9600 FAX [G1&) 921-Q100

[ w Ana}.Ytlcal 1455 McDowell Bivd. North, Ste. B Petaiurna, A 94554 {TGT 7IZ-1B6S EAR (70T} 792-0342

\RCADIS Geraghty & Miller, inc.  Client Project ID: RC000304.0003, ECl Emeryville Sampled: Febq 1999:;1:
050 Marina Way South Sample Descript:  Water, MW-6 Received: Feb 4, 1999:

ichmond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed: Feb 11, 1999;
: Attention: S. Brussee Lab Number: 90_ 0499 : 1999:

_‘;C Batch Number:  GCJ211598CG1C07A
Instrument 1D; HP-7
HALOGENATED VOLATILE ORGANICS (EPA 8010)
_Analyte _ Detection Limit Sample Resulls
o Ha/L ug/L
Bromodichlaromethane............ocvrnimi e 5.0 N.D.
P OMIOIOIN. 1 seceeer e ceeesicennenseereenresrensressansceseee semsmsssnsnsensensas 5.0 N.D.
FrOMOMETNANE. .- ev et e ses s rr e nenennees 10 s N.D.
“Carbon tetrachlonide. ... erssreane -+ RN N.D.
ChlOrODENZENG. ... eeverees e B0 e 5.9
ShIOroethane. ....ccceceeer et 10 N.D.
B0 1 (o7 e 10 £ 14 JEURRUU U OUU OSSOSO BO e N.D.
ChIOrOMBNANE. ... erceirr e eere st s e nes e rmeaenie s 10 e e N.D.
~ibromochioromethane. ... cove e 3 N.D.
L 3-DiIChiOroDENZONE......cveereeeevecrierenrer e rarie e rer s ererene BO i N.D.
1 4-DiIChIOrODENZENG. ..c..es et see i B0 e eanees N.D.
_1,2-Dichlorobenzeng. ... e ' 50 e N:D.
b L 1-DichlOrogthane... ... .cvoiimreeesciesiensesesesimsessssesssesens L o U N.D.
L, 2-DIChIOIOBtNANE. ...t air e aeens BO e N.D.
1,1-Dichloroethene........coevevvimrirrrmre e 5.0 e 21
is-1,2-Dichloroethene.........cecvie. 5.0 5.7
rans-1,2-Dichloroethene...........c.coovevvinviririnree s eceeeene B e 5.3
", 2-DiCh OrOPFORENE. ... cecveveravrransciiensinrn e eres e eeceeenen BO s N.D.
_Cis-1,3-Dichlorapropent... ... i, BO e N.D.
rans-1,3-Dichloropropene............ooinnn 5.0 e N.D.
L Aethylene chloride.........ooo BO e N.D.
1,1,2,2-Tetrachloroethane. ...........cocoeieeininn e seeenrnnes BO e N.D.
T etraChlOrORTRENG. ..o oottt rae e eeemnas B e, 10
“1,1-Trichloroethane..........cccoeeicvncinenenieens reierrereteaens B0 e N.D.
4,1, 2-TrChOrOBthaANE. ...ttt BO e N.D.
TrChiOroethEne. . ... B e rereerannens 230
‘richiorofluoromethane.........c...coooiveiciiiiireccnee e B.O i N.D.
~Jinyl chloride........ocorennneeoes O UUUUUOURUPI 10— N.D.
[TSurrogates Control Limit % % Recovery
| Jibromodifluoromeathane............ooreii 50 150 79
4-BromofluorobenzZens.. ..., 50 150 e 98

Anaiytes reported as N.D. were nat present above the stated limit of detection. Because matrix effects and/or other factors
Eequired additional sample dilution, detection timits for this sample have been raised.

SEQUOIA ANALYTICAL, #1271

" llasma

Dimple Sharma

2roject Manager
: 9020499 GER <1+



- @ S e qu 0 1 a 580 Chesapeake Drive Redwood City, CA 94063 {650) 363-9600  FAX (650) 363.9233
404 N, Wiget Lane Walnut Creek, CA 94598 {925) 988-9600 FAX {915) 988-9673
= . BI9 Striker Avenue. Suite 8 Sacramento, CA 95834 916) 921-9600 FAX (DE6) 921 -Q100
‘ w fal‘"ia}.}"tlcal 1455 McDoweil Bivd. North, 3ie. O Peialuina, CA 94954 fwi 7921865 FAX E?c?; 792-0342
. ghty & M Client Project ID: RC000304.0003, ECI Emeryville Sampled:
{ 1050 Marina Way South Sample Descript:  Water, MW-16 Received: Feb 4, 195
s Hichmond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed: Feb 11, 199
© Attention: S. Brussee Lab Number: 902-0500 Reported: Feb 19, 199
| 3G Batch Number:  GC021199801007A
Instrument 1D: HP-7
HALOGENATED VOLATILE ORGANICS (EPA 8010)
_Analyte ' Detection Limit : Sample Results
: pg/L rg/L
Bromodichloromethane.........cinrvcreissisassiinnnnes 25 s N.D.,
I LEo 0 111 1014 1 | RO PO PP U 2L U UUVUUUPTUTUPR N.D.
IrOMOMENANB. .....eeecriericrrerateeriarissirrresrnssresess o iessnssvamsas BO e anes N.DC.
CarDON tElTACHIONR. .coveoeee e eeeeeeiere e enseees s enansesl 721 SOOI N.D.
_Chlorobenzene......... s et 25 v N.D.
E0° 11 (2] (0 1= 1172 1 1= OO OO UO OO O RO SRR BO  rreenieresien s N.D,
g o1 o 0u' (o111 1 RURRRNRP R TSy PSSRSO P TR 25 rrereerreeee e N.D.
ChIOrOMIBLHANE. ... e iveee s eeneevesceeeinenreninnsnesrensensanssnnss B0 e N.D.
M Dibromochioromethane. ... 25 e N.D.
1,3-DIChIOrobBNZENE. ..o v L S UTON O OO N.D.
1,4-Dichlorobenzene..........ccoweeeeeeecneccn et 2B e N.D.
_1,2-Dichlorobenzens..... . e sisssnsseranenes L SO RO OUPURITO N.D.
1,1-Dichloroethane........ccocoveciceeisirssiinn 2 U UUPTO N.D.
_1,2-Dichloroethane..........oriicrrencinininieesisssneieres 21 S U RUPOTR RO N.D.
1,1-Dichloroethene..... i e 2E e e anneas 660
sis-1,2-Dichloroethene....... e, 2 OO 2,200
rans-1,2-Dichlaroethene.. ... e 2 SOOI 80
71, 2-DIChIOFOPTOPANE. ...cc.ccvesioeceemrernmiemenisassssssrsssasessanes 25 oo N.D.
_is-1,3-Dichloropropene......... e 25 e N.D.
rans-1,3-DIchlaropropene. ... 25 e N.D.
—vethylene chloride.. ... D50 et e N.D.
1,1,2,2-Tetrachlorogthane.........cocr v iecennreceienicnicnnnns BB et eaian e N.D.
T et rachIOrOEtNBNR, oo o L SOV OO O RTN N.D.
[,1,1-Trichloroethane..........ocoeecrnnicnineecc i 25 iereeeeeeree e N.D.
T1,1,2-TrichlOroethaNn... ..o e enrersermseneens. 25 e et N.D.
_TrehIOrOethene... ...t b2 SO 7,500
rrichlorofluoromethane. . .occcoe v e T e e N.D.
LIl CRIOMATE. ..cv et BO e e 280
3urrogates Control Limit % % Recovery
| Jibromodifiluoromethane. ... 50 180..ccieviremiens e 43*
4-BromofluorobENZeNe. ... vvierrree et rensrisias 50 180 icrierrrereeeeee e cerraeeniens 73
Analytes reported as N.D. were not present above the stated limit of detectian. Because matrix effects and/or other factors
—:equired additional sample dilution, detection limits for this sample have been raised.
“SEQUOIA ANALYTICAL, #1271 [Please Note:
. *Surrogate recovery for Dibromodifiuoromethane is below condrol limit, however the tertiary surrogate,
A%W Chioro-2-Flugrobenzene, was with in the contral limit at 85%,
“Dimple Sharma
—Project Manager
i 9020499.GER <2>




Se UOia 680 Chesapeake Drive Redwood City. CA 94063 (650) 364-9600 FAX (650) 364-9233
q 404 N. Wiget Lane Walnur Creek, CA 943598 (925) 988-9600 FAX (925) 988-9673
. riker Avenue, Suite B Sacramento, CA 95834° 916) 921-9600 FAX (916) 921 - Q00

4‘61na}.ytlcal ?lgb:?‘v‘.czc.vcii ETV?NU!'U"\. See. D Peralume, CA S4554 2737§ 732-1865 AX 5?071 7921.0142

" ARCADIS Geraghty & Miller, Inc. Client Project 1D:  RC000304.0003, ECl Emeryvilte Sampled:

§ 1050 Marina Way South Sample Descript: Water, MW-17 Received: Feb 4,

tichmond, CA 94804 Analysis Methad:  EPA 5030/8010 Analyzed: Feb 11,

- Attention: S. Brussee Lab Number: 902-0501 Reported:  Feb 19
IC Batoh Number:  GC021193601007A
Instrument 1Dz HP-7

HALOGENATED VOLATILE ORGANICS (EPA 8010)

_Anaiyte : Detection Limit Sample Results
“ Hg/L pa/L
Bromodichioromethane........ccu e - 25 N.D.

ORI . e erreirasaresessssssessrsessses s enisenransssessesssenoreseronce 3 - S N.D.
IOMOMEIRANE. ...ei e reerecevienieeeececias e st en e rnnte e aaas B0 e i N.D.

“Carbon tetraChloNde. ... .o ovcone e ea 25 e N.D.

_ChIOrObBNZENE....ncvevreverecerceci it 25 e, 11
ShlOroathans... et B0 eeenns s N.D.

L SR OTORO T ceaereresseerae v e sssesessnbsmssassensenseneassesuncssensecsis 25 e N.D.
Chlorometh@ne.......ocveeeeeeriniiice ettt e e eesaaes B e N.D.

—IbromochloromMethane...........c.ominnnisnees. 25 e N.D.
1,3-Dichlorobenzene............ce e 25 e N.D.

"1,4-DIChlOrobENZENG. ....ocorer e 25 e N.D.

_1,2-Dichlorobenzene.............ccoemcmsmnnsnnninnien 25 merer oo ansasr e e N.D.

1, 1-Dichlaroethane. ... et 25 et N.D.

1 2-DiChlOrOBthaANE. ... ..o eersees s 25 et nenniens N.D.
1,1-DichIOrOethBNG. ... ..o eerereeia e s s aa s 285 i e 21

~=is-1,2-Dichioroethene. ... 25 e 21
rans-1,2-Dichioroethene..........ccooieniniiiins - SO 4.7

1,2-DichlOrOProPaNe......ccoccvii i 25 s N.D.

_cis-1,3-Dichloropropene.........ovnnecnnciin 25 N.D.
rans-1,3-Dichloropropens..........ccconnineeees 25 i N.D.

[_Jethylene Chlonide.. .. ..o 25 e N.D.
1,1,2,2-Tetrachloroethane.. ... 25 it e N.D.

T etrachloroethene. ... 25 s 5.2
0.1,1-Trichlorosthane.. ... 285 e N.D.

“9,1,2-TrchlOroethang.........oc.cceeereeeienier e b 25 e N.D.

_Trichloroethene.. ... 28 e 220
Trichlorofluoromethane.. ... 25 e N.D.

L /inyl chioride..........ccivvievaene RSO OURURITOIOTO RPN 5.0 i N.D.

r-3urrogates Control Limit % % Recovery
Jibromodifilaromethane. ..o 50 150 s teraeter e 69

T A-BromofluorobenzZene.. . ... e 50 [ 1] O TP 113

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

SEQUOIA ANALYTICAL, #1271

imple Sharma

roject Manager
9020499.GER <3>



] 680 Chesapeake Drive Redwoad Ciry. CA 94063 (650) 364-9600 FAX (650) 364-9733

SeqUOla 204 N, Wiger Lane Walnut Creek, CA 94598 (925} 9B8-5600 FAX (925) 9B8-9673

'I : 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX {218} 921 -0100

zAxna ;}Ttlcal {455 McTiowell Bivd, Nort, Sie. O Petshena CA 54554 {I07) 102-1BAS FAX (T07) 792 0342
. ient Projec . . :

I050 Marina Way South Sample Descrlpt: Water, MW-18 Recewed Feb 4, 1999

k-dichmaond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed: Feb 11,

i Attention: S Brussee Lab Number: 902-0502 Reported:  Feb 19
1C Gatch Numher GCO21 199w 1007A
Instrument 1D: HP-7

HALOGENATED VOLATILE ORGANICS (EPA 8010)
_Analyte Detection Limit Sample Results
pg/L Hg/L
Bromodichloromethane.........ininn, 050 e e N.D.

1191 1100110] 1 1 YU UUE DR UPRUR OO 050 e N.D.
JEOMOMEIRANG. . evrvererreresrinsreesrreeeeeeereeramemesesserenasineneses 10— N.D.

“Carbon tetrachlonte. ... s - 0.50 s N.D.

_ChiorobenzZene............ovvrimniniincsmiss s 0.50 N.D.
SHIOrOBtHANG. ...cveviesirenrecnimie et 1.0 e N.D.

S 31 Lo f] {0 ¢ 1 TR O S ORISR UPPOOR 0.80 e e N.D.
CHIOrOMEtNENE. .ccoaeeeee ettt s 1.0 e ————- N.D.

~Sibromochloromethane. ..o 050 e N.D.
1,3-Dichlorobenzene........cccoo e verirvnieeesceisiaree i reeeeens 050 e N.D,

~1,4-Dichlorobenzent... ..., 0.50 s N.D.

_1,2-Dichlorobenzene............cvimiieeininiennnos e, 050 N.D.
S1-Dichloroethane.........coic e, 0.50 e N.D.

L, 2-Dichloroethane..........occccveiivcceceareee e 050 i N.D.
1,1-Dichlorgethene..... ... 050 e 0.92
ris-1,2-Dichloroethene..........c.coviveveiniincnen, 050 2.7

[}ans-1 ,2-Dichioroethene......cccciv i i e 050 e N.D.
1,2-Dichloropropane.....c..cov v ver e csrenr e eren s e sercias 0.50 s N.D.

_cis-1,3-Dichloropropent.. ... 050 N.D.
rans-1,3-Dichloropropens.........occcrn e, D.50 N.D.

L Aethylene chloride........cccinninin e 50 e N.D.
1,1,2,2-Tetrachlaroethane..............cocooeii el 0850 e N.D.

Fetrachloroethene...........ev e e 050 N.D.

L1, 1-Trichloroethane ... 0.50 e e eeee N.D.
—1,1,2-Trichloroethane......cccovoeverie e 0.50 e s N.D.
_Trichloroethene........ e 0.80 e 18

‘richloroflucromethane.........ccocconcc e, 0.50 e N.D.

LWL ChIOTIAE. ottt e T e N.D.

“urrogates Controf Limit % % Recovery

libromodifluogromethanea...........occoccnire e 50 150 e 58
“4-BromofluctobenZene.........cccee v 50 180 e 59

Analytes reported as N.O. were not present above the stated limit of detection.
~SEQUOIA ANALYTICAL, #1271
Ad/m
‘Uimple Sharma
Project Manager
9020499.GER <4>




L Se uoia 680 Chesapeake Drive Redwood City, CA 94063 {650) 364-9600 FAX (650} 364-9233
q 404 M, Wigert Lane Walnut Creek, CA 94598 {925) 988-9600 FAX (925) 988-9673
. i i X 95834 [916) 921-9600 FAX (916} 92! -0100

— A Icréim 819 Striker Avenue, Suite B Sacramento, CA
i %ﬁ nnal‘;y‘—‘l\-—al 1455 McUawell Biva, hicrth, 5te. D Petaluma, A S4504 (T TER- 1850 TAXITOTY 782-0342

LA : .0003,
1050 Marina Way South Sample Descript:  Water, MW-18A Received:
L-Aichmond, CA 94804 Analysis Method: EPA 5030/8010 Analyzed:

Attention: S. Brussee lLab Number 902-0503 Reported:

G Batch Nuinber: GC02119%801007A
Instrument |D: HP-7
HALOGENATED VOLATILE ORGANICS (EPA 8010)

_Analyte Detection Limit Sample Resuits
' Hg/L ug/L
Bromodichloromethane...........cocrvvec e 25 N.D.

—-_Bromoform....'...........; ........................................................ 25 b N.D.
BrOMOMETNANE. .ccceicr e svarsirt e s mrre e et eras st sen b anes BO e N.D.

—Carbon tetrachloride...........ocooveee oo - 25 e N.D.

 ChiorabenZene.... ..o s 25 S N.D.
SHIOEOB AN ..o vtertecsseasness s es e s ssesrenasameereenae B0 e N.D,

I OEO O e vevevesesresrrernmreeaeecesseasnnessresieesaneneessaranesrernsns 28 e N.D.
ChlorOmMEtHANG ... coeerer e oo vt st enae e sne s rerenesaas B0 e N.D.

ibromochloromethane... ... eeercerenienincncisissaeens 25 e N.D.

[—?,a-DichIorobenzene ......................................................... 28 s N.D.

1,4-Dichlorabenzene. ... 28 e N.D.

~1,2-Dichlorabenzene........ccvvievecinenssisisnsnsnsrsnsecens 25 N.D.
1,1-Dichlorgethane....... .o, 25 s N.D.

| 1,2-Dichloroethane.........ccievcevimeremmvesmescsseciciisenanesnnines 28 e N.D.
1,1-Dichlorogthene. .o 23 SOOI 3.0

—gis-1,2-Dichloroethene.........ccovv v, 25 e 24
trans-1,2-Dichloroethene...........cccoovivimiceiciicinn 25 e 13

~1,2-DichlOrOPIOPANE. ....coe et rsiniann 25 e N.D.

_Cis-1,3-Dichlorapropent....... s 285 e N.D.
trans-1,3-Dichloropropene.........cccovv e ccnccceecnacs 28 e N.D.

| Methylene chloride.........ooce i 25 e s N.D.
1,1,2,2-Tetrachloroethane..........cccovvievivn i eimesiccicniceiens 25 e N.D.

—T etrachloroethene...........oeeveeeve v 2.5 e 7.5
1,1,1-Trichloroethane..............ccccocoviiiiiens et ar e 2B s 6.8

~1,1,2-Trichlaroethane.......cccvevveerie e 25 e N.D.

_THChIONQEINENE.. .ceceeesri e 25 e 180
Trichlorofluoromethane... ... 25 e N.D.

| Vinyl chloride....ocveveerierene. et BO e 3.7

-Surrogates Control Limit % % Recovery
Dibromodifluoromsthane.............. eet e er e en 50 150, i e e 69

—4-Bromofluorchenzene...............cccoocviciiiiiciecinceisrneene 80 180 e rnenre s 114
Analytes reported as M.D. were not present above the stated limit of detection. Because matrix effects and /or other factors

—?equired additional sample dilution, detection limits for this sample have been raised.

--SEQUOIA ANALYTICAL, #1271

“"Dimpie Sharma

_Project Manager

9020499.GER <5>




L 1 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600  FAX {650) 364-9233
SeqUO1a 404 N. Wiget Lane Walnut Creek, CA 94508 (915) 9B8-9600  FAX{915) 988-9673
- . B19 Striker Avenue, Suite 8 Sacramento, CA 95834° {216) 921-9600 FAX {916) 921-0100
: w Aﬁ&l‘ftlcal 1455 McDowell Bivd. North, Ste. & Petaluma, CA 94954 (707) 752-1865  FAX (F07) 792-0342
“RC000304.0003, ECI' Emeryville Sampled 999
1050 Marina Way South Sarnpie Descript:  Water Received: Feb 4,
Richmond, CA 94804 Analysis for; Chromium Digested: Feb 5,
L-Attention. 5. Brussee First Sample #:  902-0489 Analyzed: Feb 17,

Reported:  Feb 18,

o LABORATORY ANALYSIS FOR: Chromium

: Sample Sample Sample ‘ QC Batch instrument
— Number Description Detection Limit Resulit Number ID ‘
- ' mg/L mg/L :

9020499 MW-6 0.010 15 ME0205992007MDA MV-4
"7 902-0500 MW-16 0.10 T2 MED205992007MDA MV-4
L. 802-0501 MW-17 0.10 120 MED205992007MDA MV-4

802-0502 MW-18 ¢.010 N.D. MED205992007 MDA MV-4
[ 902-0503 MW-18A 0.020 16 MED205992007MDA MV-4

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

~SEQUOIA ANALYTICAL, #1271

WEPTN

" Dimple Sharma

_.Project Manager
9020499.GER <6>




L— S 1 a 680 Chesapeake Drive Redwaod City. CA 94063 {650) 364-9600 FAX {650} 364-9233
eqUOI 404 N. Wiget Lane Watnut Creek, CA 94598 (925) DBB-9600  FAX (915} 988-9673
819 Srriker Avenue, Suite B Sacramento, CA 958347 (916) 921-9600 FAX {916} 921-01Q0

w Analytlcal (455 McDawel Bivd, iNurth, 50 O Saiainne, CA F4954 (707) 792-1865 FAX (707) 792-0342

ARCADIS Geraghty & Miller, Inc.  Client Project ID:  RC000304.0003, ECI Emeryville Sampled: Feb 4, 1909

1050 Marina Way South Sample Descript:  Water Received: Feb 4, 1999

| _Richmond, CA 94804 Analysis far: Hexavalent Chromium i

7 Attention: S. Brussee First Sample #:  902-0459 Analyzed:  Feb 5, 1999
Reported:

'LABORATORY ANALYSIS FOR: Hexavalent Chromium
[ Sample Sample Sample QC Batch Instrument
Number Description Detection Limnit Result Number 1D
— mg/L mg/L
. 902-0499 MW-6 0.0050 3 | IN020559719613A INSPC-1 -
h 902-0500 MW-16 0.0050 ’ a3 INO205997196I3A INSPC-1
— 902-0501 MW-17 0.0050 110 INO20599719613A INSPCA1
002-0502 MwW-18 0.0050 0.050 INO20539719613A INSPC-1
8020503 MW-18A 0.0050 16 IND205397196I3A INSPC-1

_Analytes reported as N.D. were not present above the stated Jimit of detection.

“SEQUOIA ANALYTICAL, #1271

Dimple Sharma

—Project Manager
2020499,.GER <7 >




“ARCADIS Geraghty & Miller, Inc.
'1050 Marina Way South
Richmond, CA 94804

Sequoia
Analytical

680 Chesapeake Drive
434 N. Wiget Lane
B19 Striker Avenue, Suite 8

1455 McDowell Bivd. North, Ste. D

Matrix:

Client Project [0: RC000304.0003,
Liquid

Redweood City, CA 94063
Walnyt Creek, CA 94398
Sacramento, CA 95834

Petdiuma, CA 54954

"QC Sample Group: 9020499-503

{650) 36.4-9600
{925} 988-9600
(916) 921-9600
(787) 792-1B65

QUALITY CONTROL DATA REPORT

FAX (650) 364-9233
FAX (925) 988.9673
FAX (916) 921-0100
FAX (707) 792-0342

Analyte:  1,1-Dichioro- Trichlore- Chloro- Chromium Hexavalent
athene othene banzene Chramiurm
QC Batch#: GC021199 GCo21199 GCD21199 ME020599 INQ20599
801007A BO10OTA 801007A 2007MDA 719613A
“y Analy. Method: EPA 8010 EPA 8010 EPA 8010 EPA 200.7 EPA 7196
Prap. Method: EPA 5030 EPA 5030 EPA 5030 EPA 200.7 EPA 7196
Analyst; P, Kosovskaya P. Kosovskaya P, Kosovskaya J. Kelly K. Anderson
MS/MSD #: 9020502 9020502 9020502 9020499 9020502
Sampie Conc.: N.D. 18 pg/L N.O. 15 mg/L 0.050 mg/L
— Prepared Date: 2/11/99 2/11/99 2/11/99 2/5/99 2/5/99
i Analyzed Date: 2/11/99 2/11/99 2/11/99 2/10/99 2/5/99
—instrument L.D.#: HP-7 HP-7 HP-7 MVv-4 INSPC-
Conc. Spiked: 20ug/L 20 pg /L 20 g/l 0.50 mg/L 0.10 mg/L
» Result: 18 44 17 17 0.16
MS % Recovery: g0 130 85 - 110
Dup. Result: 17 47 18 18 0.15
-~ MSD % Recov.: a5 145 80 - 100
B RPD: 57 6.6 57 57 6.5
RPD Limit: 0-28 0-25 0-25 0-20 0-20

TR

" LCS # LCS021199 LCS021199 LCS021199 LCSG20599 LCSD20599
Prepared Date: 2/11/99 2/11/99 2/11/99 2/5/99 2/5/99
__ Analyzed Date: 2/11/99 2/11/99 2/14/99 2/17/99 2/5/99
Instrument 1.D.#: HP-7 HP-7 HP-7 MV-4 INSPC-1
~ Conc. Spiked: 20 ug/L 20 ug/L 20 ug/L 1.0 mg/L 0.050 mg/L
L.CS Result: 20- 21 18 1.2 0.051
LCS % Recov.: 100 105 30 120 102
J’ MS/M3SD
. LCS 65-135 70-130 70-130 80-120 80-120
Control Limits
. Please Note:

. /MWM
Dimple Sharma
—Project Manager

T SEQUOIA ANALYTICAL, #1271

The LCS is a control sample of known, interferent-free matrix that is analyzed using the sarne reagents,
preparation, and analytical methods employed for the sampies., The matiix spike is an aliquot of sample
fortified with knawn guantities of specific compounds and subjected to the entire analytical procedure. if
the recovery of analytes fram the matrix spike does nat fall within specified control limits due to matrix
interference, the LCS recovery is to be used to validate the bateh, ]

** MS =Matrix Spike, MSD =MS Duplicate, HPD = Relative % Ditference

9020499.GER <8



yo 1 Ty 31 T3 1 1 T . ;

T 111080 drl&ﬁ!]p&énu Jrive - whwobe Ly, GO0 Jog3T 30y @ 16007 (65 4-87°] [
@ SEQUOIA ANALY“CAL L) 819 Striker Ave.. Suite 8 » Sacramento, CA 95834 « (916) 921-9600 FAX (916) 921-0160 R
¥ CHAIN OF CUSTODY 0 404 N. Wiget Lane » Walnut Creek, CA 94598 « (926) 988-9600 FAX (925) 988-9673

01 1455 McDowell Blvd. North, Suite D « Petaluma, CA 94954 « (707) 792-1865 FAX (707) 792-0342

Pink - Client

Company Name:  ARCADNS  Gemeinty «Mi\lep ~ |Proleaions R 000304.0003 __ECT. Emenglle
Mailing Address: |OS—° f‘/laﬂ:.ic‘ ‘S)m Sbﬂt\ Billing Address (if different): 9
y. ‘C/ GL_IA tate- CA_ Z|p COde‘ ? /80 FalilV 4 U .ty o W | i
Telephone: \ FAX #: PO. #: JIUSLLS
Report To: R . 6“3 <csel Sampler: L )CG QC Data: [ Leve! D (Standard) QOlevelC O level B Olevel A
Turnaround \-,‘AIO Working Days (0 3 working Days Q2 -8 Hours ) Drinking Waler [Knalyses Hequestedl
Time: 0 7 Working Days 11 2 Working Days L1 Waste Waler 2~ /s
L 5 Working Days (1 24 Hours U Other o f"
T
Client Dale/Time | Malrix | #of | Cont. Sequoia's ‘ Ay
Sample 1.D. Sampled Desc. | Cont. | Type Sample # / sl Comments
L Moy G|l L5 9020499 F | x | X
' 0500
2. pAW-\ ] \ || §029 ¥l X X
3. pMw-t7 I | 3020504 || X| X K
) .
YR I : 9020502 ?< ¥ | X
5. M - 1SA \1/ V| Xy 9020503V % x| X
6
7.
8.
9.
10. /M
| v 7 1 4+ 4 . f
Relinquished By: 2& ! (//&/’Date:dﬁfm Time: 15377 Received By: /,..--—-—Bam‘/ Time:
Aelinquished By: ,’_W”ﬁme: F‘.ece‘[vég‘BT:/’/ Date: Time:
Relinquished By: — Date: Time: | Received By (SE 47 <. fertiss: DatZl /77 | time. 1537

Whars Qarnnlas Rereived in Good Condition?  YYes No Samples on lce? WYes 'JNo Meihod of Shipment Page __ of __

Yellow - Sequoia

White - Senuoia



680 Chesapeake Drive Redwood City. CA 94063 (650) 364-9600  FAX (650) 364-9233

404 N. Wiget Lane Walnut Creek, CA 94598 (923) 988-9600 FAX ($25) 98B-9673
BI9 Striker Avenue, Suite 8 Sacramento, CA 958347 (916) 921-9600 FAX (916) 921-01G0
1455 MuOoweli Bivd. Morth, Ste. © Petaluma, (A 94954 (7G7) 792-1865 FAX (707 792-0342

. Client Project ID: HC00030¢ Sampled:
1050 Marina Way South Sample Descript:  Water, MW-1 Received: Feb 3, 1959:
wRichmond, CA 94804 Analysis Methad: EPA 5030,/8010 Analyzed:  Feb 11, 1999:

: Attention: S. Brussee Lab Number: 902-0444 Reported: Feb 17, 1999:

rOC Batch Number:  GC021195801006A

Instrument |D: HP-6

[ HALOGENATED VOLATILE ORGANICS (EPA 8010)

__Analyte Detection Limit Sample Results
' Hg/L Ha/L
Bromodichloromethane........coeevierrincecniincincnninnnn 0.50 N.D.

B OIMIO O et e et ravreaeeeremne e esecinnees s rrenearanssrannerancesassnce B50 e N.D.
Bromomethane. ... e X 1.0 N.D.

TCarbon tetraChlonde. ......ccviver it o=+ J U N.D.

 ChlOrORBNZENE. ..o ceceerieerir s carisriensrrerasee e re e e e eescaseneaninas Q.50 ceeereeieriieranr it ey ane e eees N.D.
Chloroethane........coeeeiirieacccececer e cas et 1.0 N.D.

L NI OTOTOMT . e e eerenrreereeeeeinsesseneseaseaasssnssaesrasensenearieraraarans 050 et N.D.
ChIOFOMEINANG. ...t eeeei e st tenr s ser e 1.0 e N.D.

MDibromochloromethane..... oo, 050 s N.D.
1,3-Dichlorobenzene.......ccoveiescvcriereeresnraserereeeceneas 050 e N.D.

"1, 4-DiChlOrODENZENA. ... oot cenn 0.50 s eeeneenns N.D.

__1,2-DichlorobenzZensa.......covve e e 050 e N.D.
1,1-Dichloroethane.. ..o et 0.50  eevceeeeereeeeeme e N.D.

—1,2-Dichloroethane. ..o e e 0.50 e N.D.
1,1-0ichlorQethene.. ... e e 0.50 s N.D.

—cis-1,2-Dichloroathene........ccooo v rensi e 0.50 e N.D.
trans-1,2-Dichloroethene.........cccccer e, SN 0.80 e e N.D.

1,2-DichlOrOPrODANE. ..c.c.cocvrvraie e e s eseereees 0.50 ettt een N.D.

__cis-1,3-Dichloropropene.........ccccooiccicnn e 080 e N.D.
trans-1,3-Dichloroprapene.. ... 050 et N.D.

|_Methylene chlonide. ... .cveniericrnionies i B0 e N.D.
1,1,2,2-Tetrachloroethane..........c.ocoovv e iecie e 050 e N.D.

rTetrachIoroethene ............................................................. D80 i e N.D.
1,1,1-Trichlorgethane..........cccoervevcoreiorinconenierescsenenes .50 e N.D.

1,1, 2-Trichioroethane. ... e sesen e 0.50 e N.D.

__Trichloroethene......vinininiinsn 0.50 e e 38
TrichlorofluoTomMethane. ..o cris st v Q.80 e N.D.

-ViNYE Ghlaride. ..o ) 1.0 e, N.D.

[TSurrogates Control Limit % % Recovery

|_Jibromodifluoromethane...............cnnn 50 150 e evererem oo 112
4-BromofluorobenzZene. ... e 50 150 et 105
Analytes reportad as N.D. were not present above the stated limit of detection.

—

Lé‘;EGUQIA ANALYTICAL, #1271

A

Dimpie Sharma
_Project Manager

L.

9020444,.GER <1>



=

. @ Sequoia 680 Chesapeake Drive Redwood Ciry, CA 94063 (650) 364-9600  FAX (650) 364-9233
q 404 N. Wiget Lane Walnut Creek. CA 94598 (925) 9B8-5600  FAX (925) 988-9673

— A . 819 Striker Avenue, Suite 8 Sacramento. CA 95834 (916) 921-9600 FAX (916)921-0100 .
: w ﬂnalytlcal 1455 Mcowell Biva, Merm, ate. D Paraiuma, CA $§554 (707} 792-186G5 FAX (707} 792-0342

RCADIS Garaght Glient Project ID:  RCO00304.0008 T5, ECI Emenyvile  Sampled: — Feb 3. 1999
1050 Marina Way South Sample Descript:  Water, MW-4 Received:  Feb 3, 1999

L-Richmond, CA 84804 Analysis Method: EPA 5030,/8010 Analyzed: Feb 11,
ion: S. Brussee Lab Number: 902-0445 Reported: Feb 17

QC Bateh Numbei:

Instrument 10: HP-6
HALOGENATED VOLATILE ORGANICS (EPA 8010)
Analyte Detection Limit Sample Resuits
B pa/L pa/L
Bromadichloromethane..........cooovinrininncnserecssniinn 0.50 N.D.
O =] {0l paTa] (911 1. TSI 0.50 N.D.
Bromomethang... ..o rrre s s e e s e 1.0 et N.D.
b Carbon tetraChlORIA. ... oot eneseanaen D50 e N.D.
_Chlorobenzeng........ s 050 N.D.
NI OFOBIIANE «eeeree e eeeeeeeeereeeseemoraseesemerseereeees e 1.0 e N.D.
L ChlIOrOfOMML e st rriiinres s s e ecce e s e e e snce e e s e e s e s smn e sas 050 e N.D.
ChloromBthanE.......coivvirieir e ce e s aas 10— N.D.
~—Dibramochloromethane........covivviciccirreeceeenesiene 050 e N.D,
1,3-Dichiorobenzens.......c.ocvvemreeeeeeeneee e e 0.50 e N.D.
—1,4-Dichlorobenzene............ccccoviereeirrinecine et =70 0.54
1 ,2-DichlorobenZene........cecircicreennnncnierrenrarcesesrarene 0.50 e 3.8
1,1-Dichloroethan@.......covveeeiiiicie s 050 e 1.6
| 1,2-DichlOrOBtHANG. ..o oo r et eaessssassnne 050 s 0.94
1,3-Dichloroethene.. ..ot G50 e N.O.
—Ci5-1,2-Dichloroethene.........cococe i v 050 eirerirre e 15
trans-1,2-Dichlorosthena............covcimveniicrnnennsrrecnene 050 riirereries e ans 34
=1, 2-DIChIOrOPIOPANE. ..o eer oo 0.50 e N.D.
__Cis-1,3-Dichloropropene... ..., 080 s N.D.
trans-1,3-Dichloropropene...........coceeecricinvn e 050 e N.D.
| Methylene chloride.........oooocrii e 5O s N.D.
1,1,2,2-Tetrachloroathans............ocoooe oo 0.50 st N.D.
— T etraChlOrOBtHENE. .. v et ae s D50 e N.D.
1,1, 1-Trichloroethane. ... oo 0.80 e N.D.
=1, 2-Trichloroethane.. ..o 050 e N.D.
__TrchlOrO8tNeNe....ce. e 050 0.58
Trichiorofitoromethane..........vvvmeesierine s re s v e Q.80 e N.D.
_Vinyl chloride......cccccoierienren, e eartrriat it e i —e s renesneanns 1.0 e N.D.
—3Surrogates Control Limit % % Recovery
Dibromodifluoromethane...........coerici e 50 150 e 120
~4-Bromofluorobenzens...............c.coooieeviiiiein e 50 150 e, 101
Analytes reported as N.D. were not present above the stated limit of detection.

~-3EQUOIA ANALYTICAL, #1271

“Dimple Sharma
_ Project Manager

§020444.GER <2>




“— Se uoia 680 Chesapeake Drive Redwood City, CA 94063 {650) 364-9600 FAX (650) 364-9233
q 404 N, Wiget Lane Walnut Creek, CA 94598 (925) 988-9600 FAX (925) 988-9673

—— * 810 Seriker Avenue, Suite 8 Sacramento, CA 95834 {916)921-9600 FAX (916) 921-0100
w ‘Analytlcal 1455 McDowell Bive. North, 5te. O Pataiuma, TA 54534 {FG7) 752-1865 FAX (707) 792-0342

ARCA , Ine. : . pled: ,
11050 Marina Way South Sample Descript:  Water, MW-20 Received: Feb 3, 1999
L-Richmond, CA 34804 Analysis Method: EPA 5030/8010 Analyzed: Feb 11, 1699

Altention: S. Brussee Lab Number: 902-0446 Reported: Feb 17, 19499

.QC Batch Number:  GC021199801006A
o nstrurnent I1D: HP-6
HALOGENATED VOLATILE ORGANICS (EPA 8010)
_Analyte Detection Limit Sampie Results -
. Hg/L La/L
Bromodichioromethane..........uammnmee. 1< o N.D.
A T 0011113 L 1 1o VAT SRS SO STP OISR OTIOR 0.850 e N.D.
‘Bromomethana................ e eeeeeebe e an e niatnantinns e 1.0 s N.D.
“~Carbon tetrachlonde. ... s 050 s N.D.
_Chlorobenzene...... ..o, 050 e eae e N.D.
(005 1Te gu = LaF= 1 1= SRS U 10 e, N.D.
 ChIOFOfOP M. s canecsivircsreessavi s rares s et erssnens e i 050 e N.D.
ChlOrOMEthANE.....eei e srr e re e cee e enemnea e 1.0 s N.D.
— Dibromochloromethane.......o oo 0.50 et n e rrea e N.D.
1,3-Dichlorobenzent. ... e voeeveremeeeiee e 0.50 e e N.D.
1, 4-DichlOrObeNZEeNE. . aevee et Q.50 e N.D.
1,2-DichlorobeNZEN@.. .. e 0.50 e N.D.
7 1, 1-DiCHOrOGtNANG. ....e.e oo vanrnr e 080 e enesrenerianns N.D.
_1,2-Dichloroethane.........occoceoineciricviererininrs i varenn e 0.50 e enes N.D.
1,1-Dichloroethene.. ... e 0.80 et reeenrane e N.D.
—cis-1,2-Dichloroethene............ccooininimiminmi 0.50 e N.D.
trans-1,2-Dichlorosthene. ..o ieren e 0.50 e N.D.
-=1,2-DichlOropropan€.........coccni 050 e N.D.
_ cis-1,3-Dichloropropene...........ininnincns D80 N.D.
trans-1,3-Dichloropropen.........cvrennneorervercrcsinnens D80 e N.D.
|_Mathylene chloride.......cocniii B et 6.8
1,1,2,2-Tetrachloroathane........cooveeoeeieeccecee e 0.50 e N.D.
N =38 (i Lol e =1 1= - SO RO RRRUOT 0.50 e e N.D.
1,1,1-Trichloroethane..........oeoeeeoe e D50 s N.D.
1,1,2-Trichloroathane.......v e inisiarrereerinese e D80 e ererrene s N.D.
 Trichloro@thene. .. ... D050 it N.D.
Trichiorofluoromethane......cvvveeerieevoreeseie e sie e 0.50 e N.D.
_Vinyl chloride.......ccvveeinis e ieanterertie it r vt e e e e e nenneees 1.0 e N.D.
r~Surrogates Control Limit % % Recovery
Dibromodifluoromethane. ... vvier e 50 150, e vnr e 105
" 4-BramollLorobenzens.......... ..o 5@¢ ) 110 T 88
L.

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

L-SEQUOIA ANALYTICAL, #1271

AT
“Dimple Sharma
_Project Manager
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Se uoia 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
__ q 404 N. Wiget Lane Walnut Creek, CA 94598 {925)988-9600  FAX (925) 988-9673
. A wrdet B19 Striker Avenue, Suite 8 Sacramento. CA 95834 {916} 921-9600 FAX (916} 921-0100
: w hna].y Llcal 1455 McDowell Blvd, North, Ste. D Petaluma, CA 94954 (707) 792-1865  FAX {707) 792-0342

iy . RC Sampleg

1050 Marina Way South Sample Descript:  Water Received:
__Richmond, CA 94804 Analysis for: Chromium : Digested:
: Attention: S. Brussee First Sample #:  902-0444 Analyzed:
Reported:  Feb 17, 1999

LABORATORY ANALYSIS FOR: Chromium

Sample Sample ' Sample QC Batch Instrument
Number ‘Description Detection Limit Resuit Number 1D

B mg/L mg/L

— 902-0444 MW-1 0.010 N.D. MEG204892007MDA MV-4
902-0445 MwW-4 0.010 " N.D. . MEQ204992007MDA MV-4
902-0446 MW-20 0.010 N.D. MEQ204992007MDA Mv-4

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

SEQUOIA ANALYTICAL, #1271
8 A

Dimple Sharma
| Project Manager

9020444.GER <4 >




o Se uoia 680 Chesapeake Drive Redwoad City, CA 94063 {650} 364-9600 FAX (650) 364-9233
q 404 N. Wiger Lane Walnut Creek, CA 94598 {925) 988-9600 FAX (D25) 988-9673
B19 Striker Avenue, Suite 8 Sacramento. CA 95834 1916} 921-9600 FAX (216} 921-0100

<7t ')1 - mth ey ;
W Ana )f LlCu 1455 McDowell Bivd, North, Sie. © Petaluma, CA 94934 (707} 732-1865 fAX {7073 792.0342

i ARCADIS Geraghty & Miller, Inc.” Client Project ID: . Sampled: Feb '3 199g::
1050 Marina Way South Sample Descript:  Water Received: Feb 3, 1999

Aichmond, CA 94804 Analysis for: Hexavalent Chromium =
I Attention: S. Brussee First Sample #:  902-0444 Analyzed:  Feb 3-4, 1999

Reported: Feb 17, 1999

LABORATORY ANALYSIS FOR: Hexavalent Chromium

L Sample Sample Sample QC Batch Instrument
Number Description  Detection Limit  Result ‘ Number ID

= mg/L mg/L

_902-0444 MW-1 0.0050 N.D. [NO203997196I3A INSPC-1
902-0445 MwW-4* 0.0050 - N.D. INO20499719613A INSPC-1
902-0446 Mw-20 0.0060 N.D. INQ203997196I3A INSPC-1

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

TSEQUOIA ANALYTICAL, #1271 [Flease Note:

*Sample was analyzed past EPA recommended holding time.

—

G
Dimple Sharma
—Project Manager

9020444.GER <5>




Sequoia
Analytical

680 Chesapeake Drive
404 M. Wiget Lane
819 Seriker Avenue, Suite 8

1455 McDoweii Bivd. Noith, Ste. U

Redwood City, CA 94063
Walnut Creek, CA 94598
Sacramento, CA 95834
Petaluma, TA 94954

(650) 364-9600
(925] 98B-9600
{916) 921-96C0

(707 792-1868

FAX (650} 364.9233
FAX (925} OBS-9673
FAX (916) 921-0100
FAX (7075792 0342

RE000504 0008 T5, ECI Emeryville
Liguid

ARCADIS Geraghty & Mille
1050 Marina Way South
Richmond, CA 94804

Client Project ID:
Matrix:

r, Inc.

QC Sample Group: 9020444-446

QUALITY CONTROL DATA REPORT

Analyte: 1,1-Dichlore- Trichloro- Chloro- Hexavalent  Hexavalent Chromium
l‘ athene athene _ benzensa Chromium Chromium
QC Batch#: GCo21189 GC021149 (GCo21199 ING20399 INO20459 MEG20459
r ‘ B01006A 801006A © BO1008A 719613A 719613A 2007MDA
- Analy. Method: EPA BD10 EPA 8010 EPA 8010 EPA 7196 EPAT196 EPA 200.7
l Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 7196 EPA 7196 EPA 200.7
= Analyst:  P.Kosovskaya P. Kosovskaya P. Kasovskaya K.Anderson K, Anderson J. Kelty
MS/MSD #: 5020446 90204456 9020446 9020289 9020445 9020444
~ Sample Conc.. N.D. MN.D. .. ND. N.O. N.D. N.D.
. Prepared Date: 2/11/99 2/11/89 2/11/09 2/3/99 2/4/99 2/4/99
. Analyzed Date; 2/11/99 2/11/99 2/11/99 2/3/99 2/4/99 2/16/99
L.nstrument |.D.#: HP-6 HP-6 HP-6 INSPC-1 INSPC-1 MV-4
Conc. Spiked: 20 pg/L 20 ug/L 20 ug/L 0.05¢ mg/L  0.050 mg/L 1.0 mg/L
Result: 23 26 24 0.051 0.041 1.0
MS % Recovery: 115 130 120 102 82 100
l: Dup. Result: 22 25 23 0.054 0.041 1.0
MSD % Hecov.: 110 125 115 108 82 100
- RPD: 4.4 g 4.3 57 0.0 0.0
RPD Limit: 0-25 0-25 0-25 0-20 0-20 D-20
LCS #: LCS021199 LCS021198 LC5021199 LC8020399  LCS020499 LCS020499
~ Prepared Date: 2/11/99 2/11/99 2/11/99 2/3/99 2/4/99 2/4/99
B Analyzed Date: 2/11/99 2/11/99 2/11/99 2/3/99 2/4/99 2/16/99
nstrument |.D.#: HP-6 HP-6 HP-6 INSPC-1 INSPC-1 MV-4
_ Conc. Spiked: 20 ug/L 20 ug/L 20ug/L 0.050 mg/L  0.050 mg/L 1,0 mg/L
LCS Result: 16, 21 21 0.050 0.050 1.0
LCS % Recov.: 80 105 105 100 100 100
Ms/MSD
LCS 65-135 70-130 70-130 80-120 80-120 80-120
- Control Limits
[ Please Nota:
The LGS is a cantrol sample of known, interferent-free matrix that is analyzed using the same reagents,

LA_

‘Dimple Sharma
Froject Manager

“SEQUOIA ANALYTICAL, #1271

preparation, and analytical methods emplayed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compaounds and subjected ta the entire analytical procedure. If
the recavery of analytes from the matrix spike does not fall within specified contral limits due to matrix

interference, the LCS recovery is to he used to validate the batch,

** |15 = Matrix Spike, MSD=MS Duplicate, AFD = Relative % Difference

9020444.GER <B>




Wy~ 1 1 1 1 3 i1 T T : o :
'a Laboratory Task Order No./P.O. No 1 wilAL-OF-Co 3TC . T RECJRD T Pag - I A VO
ARCADIS GERAGHTY&MILLER :
Project Number/Name R(000804.0603 TS N ANALYSIS / METHOD / SIZE |
Project Location ECI Eﬂemw“t ; 9 9 0 2
Laboratory Seﬂc/alo\ L 0 9 9
Project Manager 3 (Qeussee QO A :
sampler{s)/Affiliation & -BReaADIS 6((]) R, ~ &é@/
‘ A
Date/Time N Y &0 Dr
sample ID/Location Matrix  Sampled Lab ID Remarks" _~ Total
M- | L |ofsh Y1 X | X 9020444 Vv | S
M -4 Wl X w | X 9020445 <
M) 20 W v KX X 9020446 \ S
I : Total No, of Bottles/
sample Matrix: /—%utdrj; solid; A = Air A o : Coontgin:rs IS
Relinquished b@ Q'SJ’D\‘AM Organization:_i—“LL_F\D\\ Date &~ /> |/ G Time _{ +0 > Seal Intact?
Received by: Organization: - Date s~ L Time_¥__ Yes No N/A
Relinquished by: \\ Organization: _ o~ Date N, Time _,_\_\“_f_ Seal Intact?
Received by: M/JJ&M Organization: sSEQluwc Date 2 /= 1 27 Time {22805 |Yes No N/A

Special Instructions/Remarks:

Delivery Method:  Elin Person

O Common Carrier

U Lab Courier O Other

SPECIFY

SPECIFY
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United States QOffice of Office of Solid Waste EPA/540/5-85/504
- Environmental Protection Research and and Emergency April 1996
Agency Development Response

<EPA

Ground Water Issue

LOW-FLOW (MINIMAL DRAWDOWN)
GROUND-WATER SAMPLING PROCEDURES

Background

The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA’s
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites. One of the major cancerns of the Forum is the
sampling of ground water to support site assessment and
remedial performance monitering objectives. This paper is
intended to provide background infermation on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA Regional personnel and
other snvironmental professionals engaged in ground-water
sampling.

For further information contact: Rober! Puls, 405-436-8543,
Subsurace Remediation and Protection Division, NRMRL,
Ada, Oklahorma.

1. Introduction

The methods and objectives of ground-water
sampling to assess water quality have evolved over tima.
Initially the emphasis was on the assessment of water quality
of aquifers as sources of drinking water. Large water-bearing

by Robert W. Puls' and Michael J. Barcelona?

units were identified and sampied in keeping with that
objective. These were highly preductive aquifers that
supplied drinking water via private wells or through public
water supply systems. Graduaily, with the increasing aware-
ness of subsurface pollution of these water resources, the

‘understanding of complex hydrogeochemical processes

which govern the fate and transport of contaminants in the
subsurface increased. This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quality investigations
where pollution was detected initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public heaith
practices. This included the materials and manner in which
monitoring wells were instailad and the way in which water
was brought to the surface, treated, preserved and analyzed.
The prevailing conceptual ideas included convenient generali-
zations of ground-water resources in terms of large and
relatively homogeneous hydrologic units. With {ima it became
apparent that conventional water supply generalizations of
homegensity did not adequately represent field data regard-
ing pollution of these subsurtace resources. The impartant
role of heterogeneity became increasingly clear not only in
geclogic terms, but also in terms of camplex physical,

National Risk Management Research Laboratory, U.S. EPA
2University of Michigan ’

3 Ground Water
fal

Ada, Oklahoma

Ay, Superfund Technalogy Support Center for

National Risk Management Research Laboratory
: _ Subsurface Protection and Remediation Division
Robert S. Kerr Environmental Research Center




chemical and biological subsurface processes. With greater
appreciation of the role of heterogeneity, it became evident
that subsurface pollution was ubiquitous and encompassed
the unsaturated zone to the deep subsurface and included
unconsolidated sediments, fractured rock, and aquitards or
low-yielding or impermeable formations. Small-scale pro-
cesses and helerogeneities were shown to be important in
identifying contaminant distributions and in contraiiing water

and contaminant flow paths.

It is beyond tha scope of this paper to summarize all
the advances in the fisld of ground-water quality investiga-
tions and remediation, but two particular issues have bearing
on ground-water sampling today: aquifer heterogeneity and
colloidal transport, Aguifer heterogeneities affect contaminant

' flow paths and include variations in geology, geochemistry,

hydrology and microbiology. As methods and the tools
available for subsuiface investigations have become increas-
ingly sophisticated and understanding of the subsurface
anvironment has advanced, there Is an awareness that in
most cases a primary concarn for site investigations is
characterization of contaminant flow paths rather than entira
aquifers. In fact, in many cases, plume thickness can be less
than well screen lengths (e.g., 3-6 m) typically installed at
hazardous waste sites to detect and monitor plume movement
over time. Small-scale differences have increasingly been
shown to be important and there is a general trend toward
smaller diameter wells and shorter screans.

The hydrogeochemical significance of coiloidal-size
particles in subsurface systemns has been realized during the

- past several years (Gschwend and Reynolds, 1987, McGarthy

and Zachara, 1989; Puls, 1990; Ryan and Gschwend, 1990},
This realization resulted from both field and laboratery studies
that showed faster contaminant migration over greater
distancas and at higher concentrations than flow and trans-
port model predictions would suggest {Buddemeier and Hunt,
1588; Enfield and Bangtsson, 1988; Penrose et al., 1990).
Such models typically account for interaction between the
mobile aqueous and immabile solid phases, but do not-allow
for a mobile, reactive solid phase. It is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attention to the manner in which samples
are collected and pracessed for analysis (Puls et al., 1990;
McCarthy and Degusidre, 1993; Backhus et al., 1993, U. 5.
EPA, 1895). If such a phase Is present in sufficient mass,
passesses high sorplion reactivity, large surface area, and
ramains stable in suspension, it can serve as an important
mechanism to facilitate contaminant transport in many types
of subsurface systems.

Colioids are particles that are sufficiently small so
that the surface free snergy of the particle dominates the bulk
free energy. Typically, in ground water, this includes particles
with diameters between 1 and 1000 nm. The mast commonly
observed mobile particles include: secondary clay minerals,
hydrous iron, aluminum, and manganese oxides: dissalved
and particulate organic materials, and viruses and bacteria.

These reaclive particles have been shown to be mebile under
a variety of conditions in both field studies and laboratery
column experiments, and as such need to be included in
monitoring pragrams where ideniification of the tatal mebile
contaminant loading (dissolved + naturally suspended
particles) at a site is an objective. To that end, sampling
methodologies must be used which do not artificially bias
nalurally suspended particle concentrations.

Currently the most carmman ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing valumes followed
by sample collection. This method can cause adverse impacts
on sample quality through collection of samples with high
levels of turbidity. This results in the inclusion of otherwise
immobile artifactual particles which produce an overastima- |
tion of certain analytes of interest {e.g., metals or hydrophobic
arganic compounds). Numerous documented problems
associated with filtration {Danielsson, 1982; Laxen and
Chandler, 1982; Horowitz ot al., 1992) make this an undesir-
abla method of rectifying the turbidity problem, and include
the removal of potentially mobile (contaminant-associated)
particles during filtration, thus artificially biasing contaminant
concentrations low. Sampling-induced turbidity problems can
often be mitigated by using low-flow purging and sampling
technigues.

Current subsurface conceptual models have under-
gone considerable refinement due to the recent development
and increased use of field screening tools. So-called
hydraulic push technologies (e.g., cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network. Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The uitimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectives.

It the sampling program objectives include accurale
assessment of the magnitude and extent of subsurface
contarnination over time and/or accurate assessment of
subsequent remedial performance, then some information
regarding piume dalineation in three-dimensional space is
necsssary prior to manitoring well network design and
installation. This can be accomplished with a variety of
different tocls and equipment ranging from hand-cperated
augers to screening tools mentioned above and large drilling
rigs. Detailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements. Detailed soil and geologic data
are required prior to and during the installation of sampling
points. This includes historical as well as detailed soil and
geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques is ajso recom-
mended. With this information (together with other site
characterizalion data) and a clear understanding of sampiing
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objactives, then appropriate location, screen length, well
diameter, slot sizs, etc. for the monitoring well network can be
decided. This is especially critical for new in silu remedial
approaches or natural attenuation assessmenls al hazardous
waste sites.

In ganeral, the overall goal of any ground-water
sampling program is to collect water samples with no aiter-
ation in water chemistry; analytical data thus obtained may be
used for a variety of specific monitoring programs depending
on the regulatory requirements. The sarmpling methodology
describad in this paper assumes that the monitoring goal is to
sample monitoring wells for the presence of contaminants and
it is applicable whether mebile colloids are a concern or not
and whether the analytes of concern are metals {and metal-
loids) or organic compounds.

L Monitoring Objectives and Design .

Considerations -

The following issues are important to consider prior
to the dasign and implementation of any ground-water
manitoring program, including those which anticipate using
low-flow purging and sampling procedures.

A. Data Quality Objectives (DQOs)

_ Monitaring objectives include four main typas:
detection, assessment, comective-action evaluation and
resource evaluation, along with hybrid variations such as site-
assessments for property transfers and waler availability
investigations. Monitoring objectives may change as contami-
nation or water quality problems are discovered. However,
there are a numbar of common components of monitoring
programs which should be recognized as important regard-
less of initial objectives. These components include:

1) Development of a conceptual model that incorporates
slements of the regional geology to the lacal geologic
framewark. The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;

2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and reproduc-
ible techniques; and

3) Refinement of the conceptual model based on
supplementary data collection and analysis.

These fundamental components serve many types of monitor-
ing programs and provide a basis for future efforts that evolve
in complexity and level of spatial detail as purposes and
objectives expand. High quality, reproducible data collection
is a common goal regardless of program objectives.

High quality data coilection implies data of sufficient
accuracy, precision, and completeness (i.e., ratio of valid
analytical resulis to the minimum sample number called for by
the program design) to meet the program objectives. Accu-
racy depends on the correct choice of monitaring tools and
procedures to minimize sample and subsurface disturbance
fram collection to analysis. Precision depends on the
repeatability of sampling and anaiytical protecols. It can be
assured or improved by replication of sample analyses

including blanks, field/lab standards and reference standards.

B. Sample Represenlativeness

An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativenass applies to chemical and
hydrogeolagic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurface physical proper-
ties, and contaminant or major ion concentration levels, while
explaining extreme values, Subsurface temporal and spatial
variability are facts. Good professional practice seaks to
maxirmize representativeness by using proven accurate and
reproducible techniques to define fimits on the distribution of
measurements collected at a site. However, measures of

. representativeness are dynamic and are controlled by

evolving site characterization and monitoring objectives. An
evolutionary site characterization model, as shown in Fig-
ure 1, provides a systematic approach to the goal of consis-
tent data collection.

g — i Dating Prograen Goinitives
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Figure 1. Evolutionary Site Characterization Model

The model emphasizes a recognition of the causes of the
variability (2.9., use of inappropriate technology such as using
bailers to purge wells; imprecise or operator-dependent
methods) and the need to control avoidable errors.
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1) Questions of Scale

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and lime as well as
the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e., aquifer) and chesnical properties over time or
space are not statistically independent. In fact, samples
taken in close proximity {i.e., within distances of a few meters)
or within short time periods (i.a., more frequently than
monthly) are highly auto-correlated. This means that designs
employing high-sampling frequency (e.g., monthly) or dense
spatial ronitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren't statistically valid. In practice, contaminant
detection and assessment monitaring programs rarely suffar
these avar-sampling concerns. In corrective-action evaluation
pragrams, it is also possible that too little data may be _
collectad over space or time. In these cases, false intarprela-
tion of the spatial extent of contamination or underestimation
of temporal concentration variability may result.

2) Target Parameters

Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents, purging
indicator parameters, and contaminants, all reprasent targets
for data collection pragrams. The tools and procedures used
in these programs should be equally rigorous and applicable '
to all categories of data, since all may be needed to deter-
mine or support regulatory action.

C. Sam,bh‘ng Point Design and Construction

Detailed site characterization is central ta all
decision-making purposes and the basis for this characteriza-
tion resides in identification of the geoclogic framework and
major hydro-stratigraphic units. Fundamental data for sample
point location include: subsurface lithology, head-differences
and background geochemical conditions. Each sampling point
has a proper use or uses which should be documented at a
level which is appropriate for the prograrm’s data quality
objectives. Individual sampling points may not always be
able to fulfill multiple monitoring objectives (e.g., detection,
assessmenl, carrective action).

1) Compatibility with Monitoring Program and Data
Quality Objectives

Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions. It
should be noted that, regardless of the ground-water sam-
pling approach, few sampling points (e.g., wells, drive-points,
scresned augers) have zonas of influence in excess of a few

feet. Therefare, the spatial frequency of sampling paints
should be carefully selected and designed.

2) Flexibility of Sampling Point Design

In most cases well-point diameters in excess of 1 7/8
inchas will permit the use of most types of submersible
pumping devices for low-flow {minimal drawdown) sarmpling.
It is suggested that short {e.g., less than 1.6 m} screens be
incorporated into the monitoring design where possible so
that comparable results from one device to another might be
expected. Shor, of course, is relative to the degree of vertical
water quality variability expected al a site. :

3) Equilibration of Sampling Point

Time should be allowed for equilibration of the wall
or sampling point with the formation after installation. Place-
ment of well or sampling points in the subsurface produces
some disturbance of ambient conditions. Drilling techniques
(e.g., auger, rotary, etc.) are generally considered to cause
more disturbance than direct-push technologies. In either
case, there may be a period (i.e., days to months) during
which water quality near the point may be distinctly different
trom that in the formation. Proper development of the sam-

~ pling point and adjacent formation to remave fines created

during emplacement will shorten this water quality recovery
period.

Ill. Definition of Low-Flow Purging and Sampling

|t is generally accepted that water in the well casing
is non-represantative of the formation water and needs to be
purged prior to collection of ground-water samples. However,
the water in the screened interval may indeed be representa-
live of the formation, depending upon well construction and
site hydrogeology. Wells are purged to some extent for the
following reasons: the presence of the air interface at the top
of the water column resulting in an axygen concentration
gradient with depth, loss of volatiles up the water colurmn,
leaching from or sorption to the casing or filter pack, chemicai
changes due to clay seals or backfill, and surtace infiltration.

Low-flow purging, whether using portable or dedi-
cated systems, should be dons using pump-intake located in
the middle or slightly above the middle of the screened
interval. Placement of the pump toa close to the bottam of the
well will cause increased entrainment of solids which have
collectad in the well over time. These particles are present as
a result of well development, prier purging and sampling
avents, and natural colloidal transport and deposition.
Therefore, placement of the pump in the middle or toward the
top of the screened interval is suggested. Placement of the
pump at the top of the water calumn for sampling is only
recommended in uncontined aguifers, screened across the
water table, whera this is the desired sampling point, Low-
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{low purging has the advantage of minimizing mixing between
the overlying stagnant casing water and walter within the
screened interval,

A. Low-Flow Purging and Sampling

Low-flow rafers to the velocity with which water
antcrs the pump intake and that is imparted to the fermation
pore watar in the immediate vicinity of the well screen. It
does not necessarily refer to the flow rate of water discharged
at the surface which can be affectsd by flow regulators or
restrictions. Water level drawdown provides the best indica-
tion of the stress imparted by a given flow-rate for a given
hydrological situation. The objective is to pump in a manner
that minimizes stress (drawdown) to the system to the extent
practical taking into account established site sampling
objactives. Typically, flow rates on the order of 0.1 - 0.5 L/min
are used, however this is dependent on site-specific
hydrogeology. Some extramely coarse-textured formations
have been successfully sampled in this manner at flow rates
to 1 L/min. The sffectivenass of using low-flow purging is
intimately finked with proper screen location, screen length,
and well construction and development techniquas. The
reastablishment of natural flow paths in both the vertical and
horizontal directions is important for correct interpretation of
the data. For high resalution sampling needs, screens less
than 1 m should be used. Most of the need for purging has
been found to be due to passing the sampling device through
the overlying casing water which causes mixing of these
stagnant watars and the dynamic waters within the screened
interval. Additionally, there is disturbance to suspended
sediment collected in the battem ol the casing and the
displacement of water out into the formation immediately
adjacent to the well screen. These disturbances and impacts
can be avoided using dedicated sampling equipment, which
precludes the need to insert the sampling davice prior to
purging and sampling.

Isolation of the screened interval water from the
overlying stagnant casing water may be accompiished using
low-flow minimal drawdown techniques. If the pump intake is
located within the screened interval, most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbances to the sampling zone.
Howaever, if the wells are not constructed and developed
properly, zenes other than those intended may be sampled.
At some sitas where geclogic heterogeneities are sufficiently
differant within the screenad interval, higher conductivity
zonss may be prefsrentially sampled. This is another reason
to usae shorter screened intervals, especially where high
spatial resolution is a sampling objective.

B. Water Quality Indicator Parameters

It is recommended that water quality indicator
parameters be used to detarmine purging needs prior to
sample collection in each well. Stabilization of parameters
such as pH, specific conductance, dissolved oxygen, oxida-

tion-reduction potential, temperature and turbidity should be
used to determine when formation water is accessed during
purging. In general, the order of stabilization is pH, tempera-
ture, and specific conductance, followed by oxidation-
reduction potential, dissolved oxygen and turbidity. Tempera-
ture and pH, while commonly used as purging indicators, are
actually quite insensitive in distinguishing between formation
water and stagnant casing water; nevertheless, these are
important parameters for data interpretation purposes and
should also be measured. Perfarmancae criteria tor determi-
nation of stabilization should ba based on water-level draw-
down, pumping rate and equipment specifications for measur-
ing indicator parameters. [nstruments are available which
utilize in-line flow cells to continuously measure the above
patameters. :

It is important to establish specific well stabilization
critaria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device. Generally, the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes. Dependent variables are well diam-
eter, sampling device, hydrogeochemistry, purmp flow rate,
and whether the devices are used in a portable or dedicated
rmanner. If the sampling device is already in place (i.e.,
dedicated sampling systams), then the time and purge
volurne needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge waler
for waste disposal, much less decontamination of equipment,
less lime spent in preparation of sampling as well as time in
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results. The use of dedicated equipment is strongly recom-
mended at wells which will undargo routine sampling aver
time,

It parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operalions to become unnecessarily protracted. it
should also be noted that turbidity is a very conservative
pararmeter in terms of stabilization. Turbidity is atways the
last parameter to stabilize. Excessive puige times are
invariably related to the estabiishment of too stringent urbidity
stabilization criteria. 1t should be noted that natural turbidity
levels in ground water may exceed 10 nephelometric turbidity
units (NTU).

C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging

In general, the advantages of low-flow purging

include:
« samples which are representative of the mobile load of

contaminants present (dissolved and colicid-associ-
ated);

« minimal disturbance of the sampling point thereby
minimizing sampling artifacts;

« lass operator variability, greater operator contral;



» reduced stress on the farmation (minimal drawdawn);

» lass mixing of stagnant casing water with formation
waler;

« reduced nead for filtration and, therefore, less time
required for sampling;

» smaller purging volume which decreases waste
disposal costs and sampling lime;

» better sample consistency; reduced artificial sample
variability.

Some disadvantages of low-fiow purging are:

» higher initial capital costs,

+ greater set-up time in tha lieid,

» nead to transport additional equipment to and from the
site,

+ increased training needs,

« resistance to change on the part of sampling practitio-
‘ners,

« concern that new data will indicate a change in
conditions and trigger an action, -

IV. Low-Flow (Minimal Drawdown} Sampling
Protocols

The following ground-water sampling procedure has
evolved over many years of exparience in ground-water
sampling for organic and inorganic compound determinations
and as such summarizes the authors’ (and others] experi-
ences to date (Barcelona et al., 1984, 1994; Barcelona and
Helfrich, 1986; Puls and Barcelona, 1989; Puls e, al. 1990,
1992: Puls and Powell, 1992; Puls and Paul, 1995). High-
quality chemical data collection is essential in ground-water
monitoring and site characterization. The primary limitations
to the collection of representative ground-water samples
include: mixing of the stagnant casing and fresfr screen
waters during insertion of the sampling device or ground-
water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer: introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or inappropri-
ate use of vacuurn sampling device, ete.

A. Sampling Recommendations

Watar samples should not be taken immediately
following well development. Sufficient time should be allowed
tor the ground-water flow regime in the vicinity of the menitor-
ing well to stabilize and to approach chemical equilibrium with
the well construction materials. This lag time wili depend on
site conditions and methods of ingtallation but often exceeds
one week.

Wael! purging is nearly aiways necessary to obtain
samples of water flowing through the geolagic formations in
the screened interval. Rather than using a general but
arbitrary guideline of purging three casing volumas prior to

sarnpling, it is recommendead that an in-line water quality
measurement davice {e.qg., flow-through cell} be used to
establish the stabilization time for several parameters (e.g. ,
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.

The following are recommendations to be considered
before, during and after sampling:

+ use low-flow rates (<0.5 L/min), during both purging
and sampling to maintain minimal drawdown in the
well; .

» maximize tubing wall thicknass, minimize tubing
length;

» place the sampling device intake at the desired
sampling point;

» minimize disturbances of the stagnant water column
above the screened interval during water lavel
measurement and sampling device insertion;

+ make proper adjustments to stabilize the flow rate as
s00n as possible;

« monitor water quality indicators during purging;

« collect unfiltered samples to estimate contaminant
loading and transport patential in the subsurface
system.

B. Equipment Calibration

Prior to sampling, all sampling device and monitoring
equipment should be calibrated according to manufacturer's
recammendations and the site Quality Assurance Project Plan
(QAPP) and Field Sampling Plan (FSP). Calibration of pH
should be performed with at least two buffers which bracket
the expected range. Dissolved oxygen calibration must be
corrected for local barometric pressure readings and eleva-
tion. ‘

C. Water Level Measurement and Monitoring

It is recammended that a device be used which will
least disturb the water surface in the casing. Well depth
shouid be obtained from the well logs.. Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration. Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
refative to ground elevation.

D. Pump Type

The use of low-flow (e.g., 0.1-0.5 L/min) pumps is
suggested for purging and sampiing all types of analytes, All
pumps have some limitation and these should be investigated
with respect to application at a particular site. Bailers are
inappropriate devices for low-flow sampling.



i V I H

1} General Considerations

Thete are ne unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques. The major cancern is that the device give
cansistent results and minimal disturbance of the sample

‘across a range of fow flow rates (i.e., < 0.5 Limin). Clearly,

pumping rates that cause minimal to no drawdown in cne waell
could easily cause significant drawdown in another well
finished in a Isss transmissive formation. In this sense, the
pump should not cause undue pressure or temperaturg
changes or physical disturbance on the water sample over a
reasonable sampling range. Consistency in operation is
critical to mest accuracy and pracision goals. -

2) Advantages and Disadvantages of Sampling Devices

- Avariety of sampling devices are available for low-
flow {minimal drawdown) purging and sampling and include
petistaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend them-
selves to both dedication and consistent operation at defin-
able low-flow rates are preferred. ltis desirable that the pump
be easily adjustable and operate reliably at thesa lower llow
rates. The peristaltic pump is limited to shallow applications
and can cause degassing resulting in alteration of pH,
alkalinity, and some volatiles loss. Gas-driven pumps should
be of a type that does not allow the gas to be in direct contact
with the sampled fluid. :

Clearly, bailars and other grab type samplers are ll-
suited for low-flow sampling since they will cause repeated
disturbance and mixing of stagnant water in the casing and
the dynamic water in the screened interval. Similarly, the use
of inertial lift foot-valve typa samplars may cause too much
disturbance at the point of sampling. Use of these devices
also tends o introduce uncontrolled and unacceptable
operator variability.

Summaries of advantages and disadvantages of
various sampling devices ara listed in Herzog et al. {1991),
U. S. EPA (1992), Parker (1994) and Thurnblad (1994).

E. Pump Installation

Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over any other type of
device. Any portable sampling device should be slowly and
carefully lowerad to the middle of the scresned interval or
slightly above the middle (e.g., 1-1.5 m below the top ofa3m
screen). This is to minimize excessive mixing of the stagnant
watar in the casing above the screen with the screened
interval zone water, and to minimize resuspension of solids
which will have collected at the bottom of the weil. Thesa two
disturbance sffects have been shawn to directly affect the
time required for purging. There also appears to be a direct
correlation between size of portable sampling devices relative
to the well bore and resulting purge valumes and times. The
key is to minimize disturbance of water and solids in the well
casing.

F. Filtration

Decisions to filter samples should be dictated by
sampling objectives rather than as a fix for poor sampling
practices, and field-filtering of certain constituents should not
be the default. Consideration should be given as to what the
application of field-filtration is trying to accomplish. For
assessment of truly dissolved {as opposed to operationally
dissolved [i.e., samples filtered with 0.45 pm filters]} concen-
trations of major ions and trace metals, 0.1 pm filters are
recormmendad although 0.45 pm filters are normally used for
most regulatory programs. Alkalinity samples must also be
fitared if significant particulate calcium carbonate is sus-
pected, since this material is likely to impact alkalinity titration
results (although filtration itself may alter the CO, composition
of the sample and, thersfore, affact the rasults).

Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the results.
Some of these unintanded changes may be unavoidable but
the factors leading to them must be recognized. Deieterious
affects can be minimized by consistent application of certain
filtration guidelines. Guidelines should address selection of
fitter type, media, pore size, etc. in order to identify and
minimize potential sources of uncertainty when filtering
samples.

In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere. In-line filters
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 pm}. Disposable fiiter
cartridges have the advantage of greater sedimant handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed fallowing manufacturer's recem-
mendaltions. If there are no recommendations for rinsing,
pass through a minimum of 1 L of ground water following
purging and prior to sampling. Once filtration has begun, a
filter cake may develop as particies larger than the pore size
accumulate on the filter membrane. The result is that the
effactive pore diameter of the membrane is reduced and
particles smaller than the stated pore size are excluded from
the filtrate. Possible corrective measures include prefiltering
(with larger pore size filters), minimizing particle loads to
begin with, and reducing sample valume.

G. Monitoring of Water Level and Water Quality
indicator Parametlers

Check water level periadically to monitor drawdown
in the well as a guide ta flow rate adjustment. The goalis
rinimal drawdown {<0.1 m) during purging. This goal may be
difficult to achieve under some circumstances due to geologic
heterageneities within the screened interval, and rmay require
adjustment based on site-specitic conditions and personal
experience. In-line water quality indicator parameters shouid
be continuously monitered during purging. The water quality



indicator parameters monitored can include pH, redox
potential, conductivity, dissolved oxygen (DQ) and turbidity.
The last three parameters are often most sensitive. Pumping
rate, drawdown, and the time or velume required to obtain
stabilization of parameter readings can be used as a future
guide 10 purge the well. Measurements should be taken
avery three to five minutes if the above suggested rates are
used. Stabilization is achieved after ali parareters have
stabilized for three successiva readings. In lieu of measuring
all five parameters, a minimum subset would include pH,
conductivity, and turbidity or DO. Three successive readings
should bs within + 0.1 for pH, = 3% for conductivity, + 10 mv
for redox potential, and  10% for turbidity and DO. Stabilized
purge indicator parameter trends are ganerally obvious and
follow either an exponantial or asymptotic change to stable
values during purging. Dissolved oxygen and turbidity usually
require the longest time for stabilization. The above stabiliza-
tion guidalines are provided for rough estimates based on
expearience.

H. Sampling, Sample Containers, Preservaﬁc;n and
Decontamination

- Upon parameter stabilization, sampling can be
initiated. If an in-line device is used to monitor water quality
pararqgeters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain al estab-
lished purge rate or may be adjusted slightly to minimize
aeration, bubble formation, turbulent filling of sample bottles,
or loss of volatiles dus to extended residence time in tubing.
Typically, flow rates less than 0.5 L/min are appropriate. The
same device should be used for sampling as was used for
purging. Sampling should occur in a progression from least 1o
most contaminated well, if this is known. Ganerally, volatile
(e.g., solvants and fusl constituents) and gas sansitive (e.g.,
Fe*, CH,, H,5/HS, alkalinity) parameters should be sampled
first. The sequence in which samples for most inorganic
parameters are collected is immaterial unless fittered (dis-
solved) samples are desired. Filtering should be dons last
and in-line filters should be used as discussed above. During
both well purging and sampling, proper protective clathing
and equipment must be used based upon the type and level
of contaminants present. :

The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
frorm the pump tubing.

Immediately after a sampie bottle has been filled, it
must be preserved as specified in the site (QAPP). Sample
preservation requirements are based on the analyses being
performed (use site QAPP, FSP, RCRA guidance document
{U. S. EPA, 1992] or EPA SW-846 [U. S. EPA, 1982]). It
may be advisable to add preservatives to sample bottles in a
controlled setting prior to entering the field in order to reduce
the chances of improperly preserving sample botties ar

introducing field contaminants into a sample bottle while
adding the preservatives.

The preservatives sheould be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used
only once and then discarded.

Aftar a sample container has been filled with ground
water, a Teflon™ ({or tin)-lined cap is screwed on tightly to
prevent the container from lgaking. A sample label is fillad
out as specified in the FSP. The samples should be stored
inverted at 4°C,

Specific decontamination protocols for sampling
devices are dependent to some axtent on the type of device
used and the typs of contaminants encountered. Refer to the
sita QAPP and FSP for specific requirements.

|. Blanks
The following blanks should be collected:

(1) field blank: one field blank should be collectad from
each source water (distilled/deionized water) used for
sampling equipment decontamination or iar assisting
well development procedures.

(2) equipment blank: ane equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific require-
ments.

(3) trip blank: a trip blank is required to accompany each
volatile sample shipment. These blanks are prepared
in the labaratory by filling a 40-mL. volatile organic
analysis (VOA) botile with distilled/deionized water.

V. Low-Permeability Formations and Fractured
Rock '

The ovarall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device. Likewise, site-
specific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unigue modnitor-
ing approach. Unlike water supply wells, wells installed for
ground-water quality assessment and restaration programs
are often installed in low water-yielding settings (e.g.. clays,
silts). Alternative types of sampling points and sampfing
methods are often needed in these types of environments,
because low-parmeability settings may require extremely low-
flow purging (<0.1 L/min) and may be technology-limited.
Whera devices are not readily available te pump at such low
flow rates, the primary consideration is to aveid dewatering of




the well screen. This rmay require repeated recovery of the
water during purging while leaving the pump in place within

the well screen,

Use of low-flow techniques may be impractical in
thess sattings, depanding upon the water recharge rates.
The sampler and the end-user of data collected from such
wells need to understand tha limilations of the data collected;
i.e., a strong potential for underestimation of actual contami-
nant concentrations for volatile organics, potential false
negatives for filttered metals and potential false positives for
unfiltered matals. It is suggested that comparisans be made
between samples recovered using low-flow purging tech-
niques and samples recovered using passive sampling
techniques (.., two sets of samples). Passive sample
collaction would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or 2 passive
sample collection device. .

A. Low-Permeability Formations (<0.1 L/min
recharge)

1. Low-Flow Purging and Sampling with Pumps

a. “portable or non-dedicated mode” - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volums requirements). After 48
hours, usa procedures listed in Part |V above regard-
ing monitoring water quality parameters for stabiliza-
‘tion, elc., but do not dewater the screen. If excessive
drawdown and slow recovery is a problem, then
_altetnate approaches such as thosa listed below may
be better.

b. “dedicaled mode” - Set the pump as above at least a
week prior to sarnpling; that is, operate in a dedicated
pump mode. With this approach significant reductions
in purge volume should be realized. Water quality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zone.

2. Passive Sample Collection

Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period ta
allow-flow and sarrple equilibration betore extraction for
analysis. Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of water
trom the unsaturated zone and passive sampling technigues
may be more appropriate in terms of obtaining “representa-
tive” samples. Satisfying usual sample volume requirements
is typically a problem with this approach and some latitude will
be needed on the part of regulatory entities to achieve
sarnpling objectives.

B. Fractured Rock

In fractured rock formations, a low-flow t¢ zero
purging approach using pumps in conjunction with packers to
isolata the sampling zone in the berehele is suggested.
Passive multi-layer sampling devices may also provide the
most “representative” samples. It is imperative in these
seltings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tocls.

After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in “dedicated mods” or use a passive
sampling device which can isolate the identified water-bearing
fractures.

VI. Documentation

The usual practices for documenting the sampling

_event should be used for low-flow purging and sampling

techniques. This should include, at a minimum: information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), liekd instrument calibration data, water
sampling torms and chain of custody forms. See Figures 2
and 3 and “Ground Water Sampling Workshop -- A Workshop
Summary” {U. S. EPA, 1995) for example forms and other
docurmentation suggestions and information. This information
coupled with laboratory analytical data and validation data are
needed to judge the “useability” of the sampling data.

VII. Notice

The U.S. Environmental Protection Agency through its Office
of Research and Development funded and managed the
research described herein as part of its in-house research
program and under Contract No. 68-C4-0031 to Dynamac
Comoration. It has been subjected to the Agency's peer and
administrative review and has been approved for publication
as an EPA document. Mention of trade names or commercial
products does not constitute endorsement ar recommenda-
tion for use.
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Figure 2. Ground Water Sampling Log

Project ‘ Site Well No. Date

Well Depth Screen Length Well Diameter Casing Type __
Sampling Device Tubing type Water Level
Measuring Point Other Infor '

Sampling Personnel

Time | pH | Temp | Cond. | Dis.0, | Turb. | [ Conc

Notes

Type of Samples Collected

Information: 2 in = 617 mlft, 4in = 2470 mUft: Vol_, =nrh, Vol , = &3nr

11




Figure 3. Ground Water Sampling Log (with automatic data logging for most water quality

parameters)
Project Site Well No. Date
Well Depth Screen Length Well Diameter Casing Type
Sampling Device Tubing type Water Level
Measuring Point Other Infor
Sampling Personnel
Time Pump Hate Turbidity Alkalinity [ ]Conc Notes

Type of Samples Collected

information: 2 in =617 mifft, 4in = 2470 mlt: Vol = arth, Vol = 43mr*
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