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August 10, 1994
92-1175306.15

Ms. Juliet Shin

Hazardous Materials Specialist

Alameda County Health Care Services Agency
80 Swan Way, Room 200

Oakland, California 94621

Subject: QUARTERLY GROUNDWATER
MONITORING PROGRAM, APRIL 1994 - South Shore Shopping
2375 Shoreline Drive
Alameda, California

Dear Ms. Shin:

The MARK Group, Inc, (MARK) has prepared this letter on behalf of Harsch, Kamur
and Texaco, to provide you with an update on the status of the groundwater monitoring program
currently being conducted at the South Shore Shopping Center in Alameda, California.

Firstly, you will find enclosed one copy of the April 1994 Quarterly Groundwater
Monitoring Report. This report summarizes the analytical results, notes changes in
concentrations from previous sampling events, and discusses program recommendations.

Secondly, because groundwater remediation is anticipated to commence during the 1994
calendar year, we are proposing modifications to the quarterly groundwater monitoring and
sampling program. During subsequent sampling events, we recommend that all site wells still
be monitored for groundwater elevations and free phase liquid hydrocarbons (FPLH). We
recommend quarterly sampling of six wells, four existing perimeter wells (MW-22, MW-16,
MW-18 and MW-23) and two new proposed wells. These new wells arc proposed along the
north-northwest portion of the site. Note that additional wells may be sampled and analyzed
during the groundwater remediation program to monitor progress. Please note, the next
sampling event will commence immediately following your awaited approval and comments.

Lastly, following discussions with parties from Harsch, Kamur, and Texaco, we feel since
there are several new people involved with this project. it would be prudent and beneficial on
all parts to meet with you in the next couple of weeks. Shortly following our mecting, we
anticipate providing you with a revised schedule for groundwater remcdiation to demonstrate
cur commitment to site restoration and regulatory compliance.

Hocksten Sguare, Scaite 120 » 3480 Buskrk Avenue ¢ Pleasant Hill. CA 94523 « (510) 54B-1055 « FAX (510) 946-3813
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If you have any questions, please call the undersigned at (510) 946-1035.
Sincerely,

The MARK Group, Inc.

Moty
Alan D R.G.

Associate
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Date Project
August 4, 1994 93-1185002
To Attention
Alameda County Health Care Services Agency Juliet Shin
80 Swan Way, RM 200 Hazardous Materials Specialist

Oakland, CA 94621

We are sending by T Regular Mail the foillowing X Enclosed
Special Delivery O Separately
Air Mail

Express Mail

Carrier

ooOoooE

Quantity Description

1 REPORT - Quarterly Groundwater Monitoring Program
April 1994

South Shore Shopping Center
2375 Shoreline Drive
Alameda, California

Comments

Ms. Shin: Please find enclosed the above referenced document. If you should
have any questions, please call the undersigned.

Sent by

KT E G
Alan D. Gibbs, R.G.
_A,ssociate_
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August 2, 1994
93-1185002.10

Mr. Harold McLoud
Vice President/Finance - T
Harsch Investment Corp. ey
1121 S. W. Salmon Street Y

Portland, Oregon 97208 .

Subject: REPORT - Quarterly Groundwater Monitoring Program
April 1994
South Shore Shopping Center
2375 Shoreline Drive
Alameda, California

Dear Mr., McLoud:

The MARK Group, Inc. is pleased to submit the enclosed Quarterly Monitoring Program
Report for work conducted at the South Shore Shopping Center. This work was conducted
pursuant to the requirements of the Alameda County Health Care Services Agency.

We appreciate the opportunity to be of continued service. Should you have any questions
or comments regarding this report, please contact Mr. Alan D. Gibbs, R.G. or the undersigned.

Sincerely,

The MARK Group, Inc.

David K. Rogers, PE., CE.G.
Principal

DKR:RSS:scd
QTLYJUN.LTR

Enclosure(s)
¥R Mr. Tom Hargett, Texaco
Mr. Murray Stevens, Kamur

Ms. Julict Shin, ACHCS
Mr. Frank Hamedi, Soil Tech

Foorsion Scauare, Suite 120 - 3480 Buskirk Avenue - Pleasant Hil, CA 94523 « (510) 848-1055 - FAX [510) 946-9813



PROFESSIONAL CERTIFICATION

QUARTERLY GROUNDWATER MONITORING PROGRAM
APRIL 1994
SOUTH SHORE SHOPPING CENTER
2375 SHORELINE DRIVE
ALAMEDA, CALIFORNIA

August 2, 1994

93-1185002.10

This report has been prepared by the staff of The MARK Group, Inc. under the
professional supervision of the Principal and senior staff whose seal(s) and signature(s)
appear hercon.

The findings, recommendations, specifications or professional opinions are presented,
within the limits prescribed by the client, after being prepared in accordance with generally
accepted professional engineering and geologic practice. There is no other warranty, either
expressed or implied.

N ki
Alan D. Gibbs, R.G.
Principal Associate

David K. Rogers, P.E,

QTLYJUN.CER
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1.0 INTRODUCTION

1.1 Obiective

This Quarterly Monitoring Program Report for April 1994 was prepared by The
MARK Group, Inc. (MARK) and summarizes the results of the groundwater sampling and
analysis conducted at the South Shore Shopping center, Alameda, California (Drawing 1-1).
This work is being conducted pursuant to the requirements established by the Alameda
County Health Care Services Agency (ACHCSA) and was conducted to (1) satisfy the
monitoring requirements of the ACHCSA and (2) to provide a baseline for identifying

groundwater impact at the subject site.

1.2 Scope of Work

The scope of work for the Quarterly Monitoring Program consisted of conducting
groundwater sampling for April 1994. The work was conducted utilizing sampling methods
and procedures specified in the Quality Assurance Project Plan (MARK, 1993) included
herein as Appendix A. The scope of work included the following eleﬁenté:

= Measuring static water levels in 22 monitoring wells and piezometers (refer
to Table 3-1). Two additional monitoring wells (MW-4 and MW-13) are
damaged and, therefore, were not monitored or sampled;

n Purging and sampling 17 monitoring wells associated with Harsch Investment
and Texaco;

u Collecting one duplicate sample from monitoring well MW-14;

n Recording groundwater field parameters (pH, temperature, specific
conductance and turbidity) from each of the 17 monitoring wells; and

L] Analyzing groundwater samples for the monitoring parameters specified in
Section 2; and

u Reporting the results of the groundwater samples collected from the 17
monitoring wells assoclated with Harsch Investment and Texaco and the
results of five monitering wells associated with Kamur Industries.

QTLYJUN.1 t-1 G3-1185002.10



2.0 IMPLEMENTATION OF FIELD ACTIVITIES
2.1 Field Activities and Procedures

2,1.1 Observations .

Static water levels in 22 wells and piezometers were measured to within 0.01 inch on
April 26, 1994, in accordance with the procedures described in the Quality Assurance Project
Plan ((QAPP) MARK, 1993). Water level measurement field logs are included as
Appendix B.  Groundwater elevation contour maps were constructed using linear
interpolation between wells from each water-bearing unit monitored. Water-level monitoring

results are summarized in Section 3.0.

212 Groundwater Sampling

For the April 1994 Quarterly Monitoring Program, groundwater was sampled between
April 27 and May 3, 1994 from 17 wells which currently make-up the Harsch and Texaco
monitoring network., These groundwater samples were collectedr in ;dccordancc with
procedures outlined in the water quality monitoring requirements of California Code of
Regulations, Title 23, Division 3, Chapter 15. Field forms documenting sampling and
purging activities are included in Appendix C. In addition, five monitoring wells identified
as MW-10, MW-11, MW-12, MW-24 and MW-25 and associated with Kamur’s monitoring
networks were sampled by Soil Tech Engineering. The analytical results for these wells have
been incorporated into this monitoring report.

Groundwater sampling and water level measurements were conducted by Mr. Thomas
C. Jones, Senior Technician under the direct supervision of Mr. Robert S. Spare, Project

Environmental Scientist. Mr. Spare has a bachelors degree in Environmental Science and

QTLYJUN.2 2-1 93-1185003.10



has over seven years experience. Mr. Jones has over three years experience with
groundwater sampling techniques. All employees involved in this project have completed

40 hours of health and safety training in accordance with 29CFR 1910.120, and are

experienced with generally used sampling protocols.

22 Analvtical Methods

Groundwater samples collected from the Harsch and Texaco monitoring wells were
submitted to Mobile Chem Laboratories, Inc., which is certified by the California
Department of Toxic Substances Control (DTSC) to conduct the required analyses. These

groundwater samples were analyzed for the following constituents:

u EPA Method 8015/8020, for total petroleum hydrocarbon as gasoline (TPH-g)
and benzene, toluene, ethylbenzene, and xylenes (BTEX),

" EPA Method 8015, for total petroleum hydrocarbons as diesel (TPH-d);
n EPA Method 601, for chlorinated hydrocarbons; and -

u EPA Method 160.1, for total dissolved solids (TDS).

Five groundwater samples collected from Kamur’s monitoring wells were handed over
to MARK personnel via chain-of-custody for EPA Method 601 analyses. The remaining
analyses for Kamur’s wells were conducted by Argon Mobile Labs. All laboratory test

reports are presented in Appendix D.

2.3 Cuality Assurance/Quality Control

The Quality Assurance and Quality Control (QA/QC) program utilized during this

monitoring program reporting period incorporated the following ficld and laboratory QA/QC

methods:

QTLYJUNZ2 2-2 03-1185003.10



| Chain-of-custody control of samples;

= Field methods:
- blind duplicate groundwater samples (MW-14B duplicates of MW-14);

and

= Laboratory methods: -
- matrix spikes;
- matrix spike duplicates;
- method blanks;
- QC spikes; and
- QC spike duplicates.

QA/QC laboratory reports are presented in Appendix D.

QTLYJUN.Z 2-3 63-1185003.10



3.0 RESULTS OF THE SELF-MONITORING PROGRAM

3.1 Groundwater Conditions

There are presently 22 monitoring wells being utilized to evaluate the groundwater
flow in the vicinity and beneath the South Shore Shopping Center. Based on the most
recent water clevation data collected during April 1994 (see Table 3-1), groundwater is
flowing in a north and northwest direction with a gradient averaging 0.0079 feet per foot.
Groundwater mounding was observed in the vicinity of monitoring well MW-7B. This may
be caused by irrigation or leaking water lines or surface infiltrations. Groundwater

elevations and flow are illustrated in Drawing 3-1.

32 Monitoring Program

Analytical results for the monitoring network are presented in Tables 3-2 and
discussed below. Analytical results from previous sampling rounds are presented in

Table 3-3 and can be used for comparison.

u TDS concentrations were notably higher in monitoring wells MW-16 through
MW-21 compared to the remaining monitoring network wells. TDS detected
in wells MW-16 through MW-21 exceeded the California Secondary Maximum
Contaminant Level (SMCL) of 5,000 mg/L.. The remaining wells were below
the SMCL,

n The concentration of TPH-g ranged from just above the method detection
limit of 0.05 mg/L in wells MW-14 and MW-20 to a high of 160 mg/L in well
MW-12.  Approximately 0.06° of free liquid hydrocarbon (FPLH) was
observed in monitoring well MW-12. No drinking water standards have been
published for TPH-g. Drawing 3-2 presents isoconcentration contours for
TPH-g;

N TPH-d was not detected in any of the Harsch Investment or Texaco

monitoring wells.  Kamur wells were not analyzed for TPH-d during this
sampling event;

QTLYJUNS3 3-1 93-1185003.10
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The concentrations of benzene ranged from just above the detection limit of
0.0005 mg/L in monitoring well MW-14 to a high of 3.6 mg/L in monitoring
well MW-10. The California Primary Maximum Contaminant Level (PMCL)
for benzene is 0.001 mg/L. An isoconcentration plot for benzene is illustrated
on Drawing 3-3;

Concentrations of toluene were notably higher in monitoring wells MW-10,
MW-12, and MW-25 (32 mgL, 63 mgL and 12 mg/lL, respectively)
compared to the remaining monitoring network wells, The PMCL for toluene
is 1.0 mg/L;

Concentrations of xylenes and ethylbenzene were also significantly higher in
monitoring wells MW-10, MW-12, and MW-25 compared with any other
monitoring network well. The PMCL for xylenes and ethylbenzene are
1.75 mg/L and 0.68 mg/L, respectively,

The concentrations of 1,2-dichlorocthane was not detected in any of the
Harsch Investment monitoring wells, but exceeded the PMCL in two of
Texaco’s wells (MW-14 and MW-22) and three of Kamur’s wells (MW-10,
MW-24, and MW-25). Concentrations ranged from 0.0065 mg/L in well MW-
24 to 0.015 mg/L in well MW-22. The PMCL for 1,2-dichlorocthane is 0.0005
mgl. A concentration plot illustrating 1,2-dichlorocthane is shown on
Drawing 3-4;

Trans-1,2,-dichloroethene was not detected above the PMCL in any of the
monitoring network wells;

Tetracholoroethene (PCE) was detected in the western portion of the subject
site at concentrations just above the detection limit of 0.001 mg/L in
monitoring wells MW-5B, MW-18, and MW-19 to an clevated concentration
of 0.19 mg/L in monitoring well MW-7B. Two monitoring wells, MW-7B and
MW-20 exceeded the PMCL of 0.005 mg/L. An isoconcentration plot
iltlustrating PCE is shown on Drawing 3-5;

Trichlorocthene (TCE) was detected in two of Texaco wells, MW-3 and MW-
5B; three of Harsch’s wells, MW-7B, MW-8B and MW-=220; and one Kamur
well, MW-11. Concentrations of TCE ranged from 0.0014 mg/L in monitoring
well MW-3 to 0.05 mg/L in monitoring well MW-8B. Four wells, MW-5B,
MW-7B, MW-8B and MW-20 all exceeded the PMCL of 0.005 mg/L. An
isoconcentration plot for TCE is shown on Drawing 3-6.

A comparison of petroleum related compounds between this most recent

sampling round and February 1993 suggest that the vicinity of monitoring well
MW-12 is the primary source area;

3-2 93-1185003.10



= A comparison of chlorinated organic compounds as TCE and PCE are found
consistently in monitoring well MW-7B and vicinity with trace concentrations
of PCE being 1eported in monitoring well MW-5B during this sampling
round; and

u 1,2-dichloroethane is being found in the northern portions of the site and the
southern portion off site of the subject property.

33 Quality Assurance/Quality Control
The QA/QC program was designed to:

| Establish the necessary activities to control the quality of sample collection,
analysis, and data validations, and

| Guide assessment of the precision, accuracy, and completeness of data.
Sampling methods and protocols have been specified in the QAPP. Sections of the QAPP
specify methods and protocols for groundwater sample collection, handling and shipment;

water level measurements; purging; and analytical methods.

One duplicate sample was submitted to Mobile Chem Laboratory. Results of analysis

of the duplicate sample (MW-14B) are presented in Tables 3-2.

Laboratory in-house QA/QC results indicate that all matrix spikes, matrix spike
duplicates, method blanks, QC spike and QC spike duplicate results are within acceptable

laboratory limits.

QTLYJUN.3 3-3 03-1185003.10



Table 3-1:  Groundwater Elevations
South Shore Shopping Center
Texaco, Harsch, and Kamur
Measured Depth :
Well L.D. Date TOSC of Groundwater | Groundwater
Measured | Elevation below TOSC Elevatons ‘1
{feet) (feet) bgs {feet) ___:‘
Texaco Wells
MwW-2 04/26/94 7.44 5.77 +1.67
MW-3 04/26/94 6.78 5.395 +1.38
MW-5B 04/26/94 5.08 4.00 +1.08
MW-9 04/26/94 NA 5.365 NA
MW-14 04/26/94 576 5.065 +0.69
MW-15 04/26/94 4.47 346 +1.01
MW-22 04/26/94 7.81 7.57 +0.24
Harsch Wells
MW-7B 04/26/94 5.52 4.43 -1.09
MW-8B 04/26/94 6.15 6.335 -0.18
MW-16 04/26/94 3.52 2.93 0.59
MW-17 04/26/94 3.32 3.385 -0.06
MwW-18 04/26/24 4,72 4.84 -0.12
MW-19 04/26/94 5.28 5.09 0.19
MW-20 04/26/94 6.66 7.1 -0.45
MwW-21 04/26/94 6.48 6.6 -0.12
MW-23 04/26/94 7.09 445 2.64
Kamur Wells
MW-10 04/26/94 7.97 6.58 1.39
MW-11 04/26/94 696 554 142
MW-12 04/25194 g 21 641 19
MWV-24 04,26/54 915 8485 G71
MW-25 04-26:94 3941 815 026

Expianation

bgs = below ground surface
TOSC = top of steel casing
NA = Not Avallble



Table 3-2  Groundwaler Analylical Results - Apnl 1994
Souin Shore Shoppmg Center
Texaco, Harsch, and Kamur

e T TPH as TPH as Eihyl- Chioro-  1,2-Dighioro-  1,3-Dichioro-  irans-1,2-Di- Telra-  Trichloro-
ST T i s Diesel Gasolne Benzeng  Tolugne  Xylenes  benzene banzeng atpane gtheng chlorosthene  chioroethene athena

Texaco Wells

R NREALE! bt <005 <005 <00005 <00005 <QO005 <0 0005 <0 001 <0 002 <0.002 <0 001 <0.001 <0 002
PrA [IRYEIOE] £ <005 <005 <0.0005 <00005 <00005 <0 0005 <0 001 <0,002 <0002 <0 001 0.0082 0.0014
RN [IRTPARR| o < 05 <005 <DO0005  <0,0005 <0.0005  <00005 <0 001 <0.002 <0002 0.014 00012 001
TN Cy R .05 19 Q52 00028 <Q 0005 Q.038 < Q01 <Q 002 <0 Qa2 <0 001 <0 001 <Q 002
1 Dl At RO <0,05 0,053 000095 <0 0008 0015 0.0033 <0 001 00084 <0002 <0001 <0,001 <0 002
BRI I [EETPRIA IRENA <0 06 0,054  0.00008 <0 0005 0015 0.0034 <0 001 Qoca7 <0.002 <0 001 <0.001 <0 002
VIR IRTANERE A0 <0 06 <005 <QO0005 <D0005 <0QU05 <0 0005 <0 001 <0.002 <0,002 <0 001 <0.001 <0002
R EAFLIRR] 2000 <005 <005 <00005  <QO005  <00005 <0 0005 <0 001 0016 <0 002 <0031 <0.001 <0 002

Harsch Wolls

B 1 2000 1 <0 05 58 019 <0000  0.027  <0.0008 0031 <6 002 0.0058 0013 019 0012
YRR SR s P <0.05 0.14 00092 <0 0005 <00005 <0 Q005 <0 001 <0 002 <0 002 0023 0.07 0.057
P e IR PR <008 <Q05 <00006 <00005 <QQ005 <Q.000% <0 01 <(1 Q02 <,002 <Q 0N <0001 <Q 002
LR W, 2 A <005 <005 <00005 <QO0005 <00005 <0 Q005 <0 001 <(.002 <0 002 <Q.001 0.0024 <0,002
LIy 1 IEETRITSE HENATN] <005 <005 <000056 <00005 <00005 <G Q005 <0 001 <0 002 <(.002 <0,001 0.0014 <0 002
TR C AP0 sooun <0 05 <006  <00005 <0.0005 <00005 <0 0005 <0 001 <0 002 <(,002 <0.001 0 0011 <0 Q02
WA 2 A IR <0 05 0057 o021 <Q 0005 <00005 <0 Q005 <0001 <0.002 <0 002 0058 0.057 0.032
P RPN IOT PIRRUYS <0 05 <005 <0Q005 <0,0005 <00C05  <00005 <0 001 <0002 <0 002 <0001 <0.001 <0 002
SR REEEPIO R L4 <005 <005 <00005 <QQ005  <0Q005 <0 0005 <0 001 <(.002 <0 002 <0 001 <Q 001 <0 002

HRSE AT FRUN NT a0 18 32 53 12 <Q 001 012 <0 002 0002 00038 <0 002
R T ENERIat PR NT <050 <0Q005  <D0006  <QO005 <0 0005 <0 001 <0 002 <0 002 0.0015 0.0025 0.0042

tha s [RIPRART 18] NT 160 13 83 12 14 <0 001 <0002 <0 002 <0.001 0.0039 <0G 002
RN RN TR S NT <Q 050 <0 Q005 <QQ005 <00005 <0 0005 <0 001 0.0085 <Q 002 00018 0.0039 <0 002
T LR ARE] PN NT 38 30 12 20 . 07 <0 001 00093 <Q 002 <0 001 0.0039 <0 002

Regulatory imits
A NA NA 0601 10 175 088 003 0.0005 o008 aav 0005 0005

b e e o ol d e e hbar

oy PR R NN
. b e s Hlathod 1601

PO e Comanne Lokl Petinionm Hydrocarbons as Gasoling analy zed using EPA methods 5030 and TPH LUFT

ot Toonene Xeloms o | lhylbenzene anaiyzed using method 802

OHas e 1ot 11 Petiosenm Hydrocarbons as Diesel analyzed using EPA method 3510 and TPH LUFT
Sty Puing ants malvzed vsing EPA methods 5030 and 601
R Loy Ry ramm U ostaminant Level
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Table 3-8 5

Analytical Summary for Groundwater Samples Collected in February 1993
Al Comeentrations in Micrograms per Liter (ugh)

S“ll.tll)}.) Ie PCE TCE 1,2-DCA | 1,2-DCE Benzene Toluene Xylenes Ethylbenzene Gas Diesel é)rle'a:e TDS DTW W.E. CE
MW-5B ND 34 0.4 50 210 42 20 19 640 2,400 NA 1,400 242 +2.66 | 5.08
MW.713 5800 540 ND 150 NA NA NA NA NA NA NA 1,100 333 +2.19 | 552
MW.81 50 14 ND 920 NA NA NA NA NA NA NA 930 492 +1.23 | 615
MW-10 NI 9.5 ND ND 210 480 1,200 510 66,000 NA NA NA 6.04 +2.06 8.10
MW 11 58 20 ND ND NA NA NA NA NA NA NA 630 4.95 +226 | 7.01
MW-12 ND 24 ND ND 620 1,900 6,000 2,200 330,000 NA 3,900 NA 592 +241 | 833
MW-13 NA NA NA NA NA NA NA NA NA NA NA NA 4.75 +2.70 | 745
MW-14 ND ND 3.4 ND ND ND ND ND ND 660 NA 2,000 342 | 4235 | 577
MW-15 NI ND ND ND ND ND ND ND ND 200 NA 880 3.50 +0.96 4.46
MW-16 NI? ND ND ND ND ND ND ND ND ND NA 24,000 | 042 +3.10 | 352
MW-17 ND ND ND NA NA NA NA NA NA NA NA 18,000 2.50 +0.82 332
MW-18 NI ND ND NA. NA NA NA NA NA, NA NA 19,000 438 +0.34 472
MW-19 ND ND ND NA NA NA NA NA. NA NA NA NA 4.46 +0.82 5.28
MW 20 NID ND ND NA NA NA NA NA NA NA NA NA 5 +0.95 6.66
MW-21 ND ND ND NA NA NA NA NA NA NA NA NA NA NA 6.48
MW.22 ND ND 22 ND ND ND ND ND ND 120 NA 2,100 6.33 NA NA '
MwW.23 ND ND ND ND ND ND ND ND ND ND ND 160 342 NA NA
MWw-24 N[> ND ND ND ND ND ND ND ND ND NA NA NA NA NA
MW.25 ND 11 ND ND 100 230 500 270 1000 | NA | na | Na | NA | NA | NA
i MCL 5 5 0.5 6.0 1.0 NP 1,750 680 NP NP NP - -
« NID Not detected at or above analyticat detection limits « DTW Depth to water

« NA  Not analyzed « W.E. Water clevation



40 RECOMMENDATION

4.1 Groundwater Impac:s

The petroleum hydrocarbon related compounds detected during this baseline
groundwatcr';tudy appear to be more widespread than previous sampling events and now
overlap the solvents in the vicinity of the former dry cleaners site.

As illustrated on Drawing 3-2 and 3-3, petroleum hydrocarbons in the groundwater
extend towards the north and northwest portions of the site, but has yet to be fully defined.
MARK recommends the installation of two to three groundwater monitoring wells in this
portion of the site to complete definition of the petroleurmn hydrocarbon extent.

Upon completion of the instailation of these groundwater monitoring wells, they will
be incorporated into the current groundwater monitoring program.

In future quarterly monitoring/sampling events, MARK will evaluate the monitoring
network to negotiate a reduction in the number of wells to be sampled. MARK

recommends continuing monitoring all existing wells, however, for water levels for

groundwater elevation contouring.

OTLYJUNA4 4-1 03-1185002.10
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3.0 PROJECT DESCRIPTION

3.1 Site Location

REFER TO SECTION ONE OF TEXT

3.2 Site Description

REFER TO SECTION ONE OF TEXT

3.3 Project Purpose
REFER TO SECTION ONE OF TEXT

' i
'



Section No. 4

Revision No. O

Date: September 5, 1991
Page 1 of 6

4.0 PROJECT ORGANIZATION AND MANAGEMENT

4.1 General Information

The purpose of the QAPP is to provide the guidelines and rules to be
followed to optimize the accuracy, precision and reliability of the data.
The success of the QAPP program depends on the awareness and cooperation of
each individual participating in the project.

Representatives of the client and The MARK Group, Engineers &
Geologists, Inc. (MARK) share responsibility for implementation of quality
assurance/quality control objectives and procedures presented in the Plan.

The primary chemical analytical laboratory for this project will be a
State of California-certified laboratory., Any required independent testing
for quality assurance/quality control will be performed by-a second State of
California-certified laboratory. Quality assurance officers for the
laboratories will be responsible for verifying that all samples are analyzed

in accordance with approved and properly documented procedures.

4.2 MARK Project Management

Project Management with The MARK Group is coordinated among various
individuals who are assigned specific project responmsibilities commensurate
with their experience and education. FKey functional positions on the MARK
Management Program include the Principal-in-Charge (PIC), Project HManager
(PM). Quality Control Officer (QCO), Health and Safety Officer (HSO), and
Task Leader (TL). A description of the general responsibilities of each

functional position fellows.
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4.2.1 Principal-in-Charge

On every project, a Principal of the firm is directly inveolved as the

primary executive contact with the client., The PIC is responsible for
insuring that contract obligations are met and that necessary resources are
available for completion of these obligations. The PIC is ultimately
responsible for the health and safety, quality control, and overall
performance of the project team. The PIC is an officer of the firm,
registered with the appropriate discipline in the state in which the work was

performed, and signs all proposals, major correspondence, reports, and

contracts relating to the work.

4.2.2 Project Manager

The day-to-day efforts and budget expenditures of the project team are
coordinated by the project manager in coopefation with the client's
representative, Briefly, the PM has the responsibility to monitor and
control the project scope, schedule, and costs and to advise the PIC and
client where changes in the scope and (or) budget may occur. The PM prepares
progress and status reports as necessary, conducts project progress revievs
and assists the client as needed. Requests for additional resources to
complete the work are made by the PM to the PIC. The PM is usually the main
cechnical representative of The MARK Group and the client during meetings

with vegulatory agencies.

i~
~o
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4.2.3 Quality Control Officer

During the proposal stage, as the work progresses, and prior to the

jssuance of reports, the QCO reviews the objectives and respective scope of
work for technical merit and completeness. The QGO is a senior officer of
the firm who acts as an advisor to the PIC. The responsibilities of the QGO
include developing and implementing chain-of-custody, field, and laboratory
Quality Assurance/Quality Control (QA/QC) programs. Along with the PIC, the
QCO insures that the work is completed in accordance with eriteria derived
from five sources: The Quality Assurance Project Plan (QAPP), MARK standard
procedures, generally accepted engineering and geologic practice, standards

of care required in the geographic area, and the limits prescribed by the

client and mutually agreed to in writing.

4.2.4 Health and Safety Officer

The responsibility of the HSO is to develop, implement, and enforce the
Standard Safety Operating Procedures (SSOP) in compliance with applicable
state and federal regulations, our corporate Safety Plan, and the client’'s
safety policies. The HSO conducts safety inspections during field operations
and "tailgate" safety meetings. The HSO is an officer of the firm. He works
clogsely with the company’s medical group and reports directly to the

Corporate Safety Officer (CS0).

Task Leader

I~
o
u

A Task Leader is assigned to the project based on his respective

expertise in a given discipline or level of experience. These preject
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personnel report directly to the PM and are responsible for supervising
subordinate staff and conducting the day-to-day work, These project workers
are all professionals with proven leadership abilities and specialized

experience to accomplish the assigned tasks. Many are registered

professionals within the states where the work is conducted.

4.3 MARK Project Personnel

The MARK personnel assigned to this project and their assignments are

listed in the Organization Chart.

4.4 Initiastion _and Implementation of Project Scope Modifications

At various points in the project, it may become necessary to modify
and/or change the project scope, based on unanticipated field conditions, new
data, regulatory requirements or other considerations. Tﬁe sécﬁioas which
follow outline the procedures which will be followed prior to the

implementation of any scope changes.

4.4,1 Flow of Information

The Project Manager has primary responsibility for the project scope.
As such, all project scope changes must be coordinated with the Project
Manager. It is the Project Manager's responsibility to obtain approval of
any scope changes from the client, and to coordinate the scope changes with
the Principal-in-Charge. With the exception of scope changes requested and
made on an “emergency” based on unanticipated field conditions, written
confirmation of any scope change should be obtained by project persomnel from

the Project Manager prior to fleld implementation of any scope

L-4,

'
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changes. For emergency situations, verbal authorization of the scope changes
by the Project Manager is a suitable basis for scope change implementation.
In these cases, it is the responsibility of the Project Manager to provide

written follow-up authorization of any verbally approved scope changes, both

to field personnel, the PIC, and the client.

4.4.2 Review and Approval of Methods

Scope changes may involve an extension of the work elements and
procedures previously authorized, the addition of new work elements or
procedures, or changes to the procedures originally envisioned to accomplish
a particular task. Scope changes involving new procedures and/or protocols
not incorporated into the QAPP or Sampling and Analysis Plan (SAAP) must be
accompanied by a detailed description of the procedures/protoecols to be
followed. Prior to implementation, the new procedures/protocols must be
approved by the Quality Control Officer, the Principal-in-Charge, the Project
Manager and the client. Following required approvals, the mnew procedures

will be incorporated into applicable sections of the QAPP and/or SAAP.

4.4.3 TImplementation

Implementation of all project scope changes is the responsibility of the
Project Manager. Project scope change implementation includes the follewing
elements:

= Discussion and concurrence of proposed change with Principal-in-
Charge, appropriate Task Leader, and client;

= Decumentation of client approval of scope change and associated
budget via a contract amendment, change order letter, or memo to
file:
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As appropriate, preparation of new or modified standard operating
procedures, to be incorporated into the QAPP or SAAP following the
approval of the QCO, PIC, PM and client; and

Written communication of the scope change from the PM to the
appropriate Task Leader and field personnel, including any changes
to the QAPP or SAAP.

=
(o))
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5.0 QUALITY ASSURANCE OBJEGTIVES

Quality assurance is the total integrated program for assuring the
reliability of monitoring and measdrement data. Quality Control is defined
as the methodology employed to assess the quality assurance program. For
air, soil, and groundwater sampling programs, quality assurance means that
all samples will be collected, analyzed and reported in accordance with a
well-defined set of procedures. In general terms, the quality assurance

objectives for this project are that:

» Data should be accurate in terms of their agreement with reference
or true values.

" Data should be precise in that there is agreement among individual
measurements made under similar conditions.

s Data should be comparable to prior relevant data for evaluation
purposes.

= Data should be reproducible under similar conditions.

-

= Data should be representative of the conditions actually present at
the site.

s Data should be sufficient for appropriate evaluation of the remedial
alternatives proposed for final remediation at the site.

Quality assurance objectives are often stated in terms of the precision,
accuracy, and completeness of the data generated. Precision is the degree of
agreement among individual measurements made under prescribed conditions.
Comparison of samples run in duplicate provides a good indication of
precision. Accuracy is the difference between an average value and true
value, when the latter is known or assumed. Accuracy for some methods is

determined by instrument specifications. Comparison of known concentrations
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and reported concentrations provides a good mechanism for evaluating
accuracy. Completeness is described as the ratio of acceptable laboratory

results to the total number of analyses performed. Methods for determining

accuracy, precision, and completeness are described in Section 14.
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6.0 SAMPLING PROCEDURES

6.1 General

This section describes the procedures that have and will be used by all
personnel to obtain field samples. The procedures presented in this section
are designed such that: 1) all samples collected at the sites are consistent
with project objectives; 2) samples are identified, preserved, and
transported in a manner such that data are representative of the actual site
conditions; 3) information is not lost in sawple transferral, and 4) data can
be used as evidence if litigation occurs. These data will ultimately be used
to evaluate the extent and nature of chemical compounds in the wastes, soils
and groundwater such that the project objectives may be met.

The field procedures described in the following sections provide either
specific protocols for performing the tests outlined in the sampling and
analysis plans or minimum general considerations and guidelines to be
followed for accomplishing goals or tasks which due to their nature will
require highly site specific equipment/procedures.

Sampling and analysis plans are prepared for each phase of work prior to
initiation of the work. At a minimum, these plans include the following:

=« objectives of the sampling effort;

] sample locations and selection criteria (including permission and
permits);

x required field instruments and sampling equipment;

L] sample locations and analytical procedures to be used;

= detailed site-specific sampling methodology, if not consistent with

QAPP procedures;
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] types of field measurements and sample screening procedures;

» well installation and developing methodology, as appropriate;

u decontamination procedures, if not consistent with QAFF procedures;

» disposal of drill cuttings, development and decontamination water;

n time schedule for completion of work.

Sampling activities for this project are varied and correspondingly
require a variety of sampling methods. Qutlined in this section are
procedures to be followed for the collection of soil vapor, air, water, and
soil samples in a variety of envirommental settings.

As required, additional sections will be added to the QAPP in the future
to describe sampling methodologies referenced in future sampling and analysis

plans.

6.2 Soil Vapor Sampling

On-site analysis of volatile organic compounds VOCs is Iincreasingly
important to environmental assessments. The ability to perform real-time
chemical analysis during investigations of potentially contaminated soils
allows field decisions to be made regarding the depth and areal.extent of the
investigation.

The applications of on-site VOC analysis include evaluation of
subsurface spills and leaking tanxs; evaluation of VOC emissions from
lardfills, contaminated soils, and industrial faciiitles: and ldentification
and definition of the vertical and areal extent of groundwater VOC plumes.

Because VOC’'s are readily transported in soils by diffusive and

adjective processes. soil gas surveys have proved to be a powerful technique
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to determine whether spills have taken place on the site, to locate these
spills, and, if subsurface conditions are favorable, to find and delineate
groundwater VOC plumes by the presence of VOC’s in overlying soils.

The analytical requirements for real-time mobile-laboratory analysis are
different than the conventional VOC analyses prescribed by EPA protocols.
The laboratory productivity, that is, the number of analyses required per
unit time, must be much greater for the mobile facility. Otherwise, the
value of using the data to modify the investigation is diminished.

Despite the mneed for greater productivity, the other analytical
requirements for detection limits, variety of analytes, and freedom from
laboratory contamination are if anything, more stringent than those of fixed
laboratory facilities.

The sampling methods included in the protocol havé beén Ae;igned to
allow accurate, contamination-free sampling of soil gas. These methods offer
a detection limit of 0.01 ug/l for many compounds. Additional, simultaneous
analysis is provided for total petroleum hydrocarbons, methane, and total

chlorinated hydrocarbons. . The following sections document the materials,

apparatus, and procedures used.
6.2.1 Sampling Equipment

6.2.1.1 Sampling Probes and Drive Point Rigs - Sampling probes consist
of 5 foot sections of 1 3/8" hardened EW drill rod with Acme threads. The
points are machined of high carbon steel and are left behind when the pipe is

hydraulically pulled back to expose the formation to pumping. The probes are
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driven to the sampling depth using a heavy duty hydraulic hammer mounted on
1988, Ford F-450 flat-bed duallys. These rigs are capable of driving
sampling pipe to a depth in excess of 50 feet under normal driving
conditions. The drive point rigs are alsc equipped with hydraulic
outriggers, pipe racks and steam cleamer. The probes are removed using a

hydraulically activated pulling dog. Latex gloves are worn during handling

and assembling of the sampling apparatus.

6.2.1.2 Sampling Adaptors - Soil gas samples are collected from the
probes via adaptors constructed of stainless steel pipe caps brazed to

stainless steel tubing connected to an inline stainless steel bellows valve.

6.2.1.3 Soil Gas Cartridges

Soil gas samples are collected in stainless steel ca%tridges housing a
glass tube (Supelco) filled with a three layer packing of various types of
adsorptive hydrophobic carbon. The soil gas is passed through these layers,
the first, Carbotrap, absorbing "heavy" volatiles such as dichlorobenzene,
the second, Carbopack B, the lighter volatiles such as TCE and DCE, and the
third, Carbosieve III, the ultralights such as methylene chloride or vinyl
chloride. Because the most mobile constituent, vinyl chloride, has a
breakthrough volume of 158 liters, these cartridges are rated to absorb at
least 158 liters of soil gas before breakthreugh of any of the priority
pollutants listed in EPA methed 601, 602, or 6Z4. Table 2 shows sonme
breakthrough volumes for the types of carbon sorbents making up the

adsorption cartridge. Thus the sampling capacity of this technique far
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exceeds that of syringe collection. The high capacity is necessary to meet

typical client specifications.

TABLE 6-1: Breakthrough Volumes (in Liters) for US EPA TO-1 Hydrocarbons
on the Carbosieve™ §-II1/Carbopack B/Carbotrap C Thermal
Desorption Tube

Hydrocarbon Carbosjeve S-III Carbopack B Carbotrap G
(125 ng) (200 mg) {300 mg)

Vinyl Chloride 158 1.1 -
Chloroform - 0.4 -
1,2-Dichloroethane - 2.7 -
1,1,1-Trichloroethane - 4.7 -
Carbon tetrachloride - 6.8 -
1,2-Dichloropropane - 2.5 -
Trichloroethylene - 1.7 -
Bromoform - 2.2 -
841

Tetrachloroethylene - 316 -
Chlorobenzene - 262 - - ee
n-Heptane - 284 -
Benzene - 2.3 -
Toluene - 130 -
Ethylbenzene - 4060 12.9
p-Xylene - - 11.2
m-Xylene - - i1.0
o-Xylene - - il.0
Cumene - - 27.8

6.2.2 Sample Collection

After purging 3 probe volumes from the sampling train, the bellows valve
on the adaptor is shut off and the stainless steel sample cartridge housing
is attached in line using Swagelok compression fittings to the adaptor and a
programmable mass flow controller equipped with a vacuum regulated oiless

diaphragm vacuum pump. The flow controller is typically programmed to pump
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200 ml of soil gas at a flow rate between 100 and 200 ml/min. When the total
flow volume has been obtained, a solenoid valve is automatically closed and
the sample collection is complete. The mass flow meter delivers sample

volumes between 20 and 5000 standard ml with less than 2 percent error

independent of temperature and vacuum conditions.

6.2.3 Decontamination of Equipment

Prior to each use and reuse, each stainless steel sleeve, sampling
probe, point and bailer are steam cleaned and stored in elean storage areas
on the drive point rigs. Care is taken with this equipment to eliminate both
soil-surface and cross-hole contamination. Vinyl or latex surgical gloves
are worn during handling and assembly of the sampling apparatus.

Adaptors and stainless steel bottles are heated to 120 degrees C using
a convection oven and held for 1 hour at that temperature. Carbon packed
desorption cartridges are purged at 400 degrees C with helium for 8 minutes.
Cartridge holders are heated and purged at >200 degrees C for 20 minutes.

Separate storage areas are provided for used and cleaned equipment. No

equipment is reused without cleaning.

6.3 Alr Sampling

6.3.1 General Considerations

Gas samples may be collected from a variety of environments and sources,
each of which require specific sampling techniques:

» Ambient Air Samples may be collected at stations near potential

omission Sources and located relative to wind direction, land use,
and topography as specified in the sampling and analysis plan.
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" Confined Space or Personnel Air Samples may be collected for purpose
of monitoring specific exposure of personnel. Sampling stations
will be located relative to potential emission sources, air flow
patterns, and personnel as described in the sampling and analysis
plan.

s Subsurface Air Samples may be collected from either temporary or
permanent subsurface monitors as specified in the sampling and
analysis plan.

Depending.-on: the .requirements .specified in the sampling and analysis
plan, gas samples may be collected by either active or passive means.
Collection of air samples by an active means depends on inducing a pressure
gradient between the sample source and the sample repository. This pressure
gradient will be induced positively by means of a pump or negatively by
cryogenic/evacuation techniques. Active air sampling will be performed at a
single point in time (grab) by releasing the pressure gradient, or over an
extended period of time (i.e., integrated) by maintaining the pressure
gradient for the specified period of time (i.e., 24 hours).

Collection of air samples by passive means depends upon ambient
pressures, primarily diffusion and dispersion. Passive air sampling methods
will be used to monitor personnel exposure by measuring time- averaged
concentrations. GCases present in the surrounding environment will be
collected by an adsorbent material at rates and quantities dependent upon the
process of diffusion.

8oth of these methods employ specific sampling egquipment requiring

specific handling procedures which are described separately in the following

sections.
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6.3.2 Sample Collection Equipment

The apparatus used variously for passive or active collection of gas

samples from subsurface, confined, or ambient environments will be
specified in the sampling and analysis plan, based on such factors as the

sampling environment, concentration and reactivity of the constituents, and

required accuracy, precision and detection limits. Equipment specifications.

are described below:
= Diaphragm Pump:

- 12 volt direct current with battery capable of 24-hour
continuous pumping;

- Diaphragm and valves constructed of non-lubricated Viton;

- Minimum adjustable flow rate of 1 milliliter per minute;

- Discharge pressure greater than 15 pounds per square inch gage
(psig);

- Ball check valve constructed of Teflon and responsive to
pressure differentials down to a maximum of 1 psig.

~ Flow Measurement:

- Extend bypass . variable-area flow meter constructed of
borosilicate glass;

- Scale is in milliliter (ml) of air per minute with major
graduations every 5 ml and minor graduations every 1 mi.

- Maximum unloaded flow rate of 2 liters per minute; l
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Flow Controller (when using stainless steel canisters):

- Maximum inlet pressure: 150 psig;

- Flow range ratio of maximum to minimum is 100 to 1 for any given
inlet pressure;

- Repeatability: Flow is stable within +2% of the flow value;
- Body: 316 stainless steel;

- Diaphragm: Viton;

- Seals: Viton "A* and Teflon.

Timet:

- MOS digital clock which is programmed for the pump duty period
with patch cords;

- Error less than 1%: #15 minutes per 24-hour period.
Probe:
- 316 stainless steel tubing for gas migration;

- Two 5-foot sections with male-threaded ends and female
couplings;

- All connections are Teflon wrapped;

- Retractable slotted tip or detachable tip.

Fittings, Tubing and Connectors:

- Constructed of stainless steel or Teflon.

Sample Containers:

- 2.8 to 6 liter stainless steel SIS (TM) Grab Sampler;

- 1 to 30 liter Tedlar (IM) polyvinyl flucride bags with stainless
steel fittings;

- 3M standard model 3500 organic vapor monitors (or equivalent).

6-9
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6.3.3 Sample Container Preparation

Depending on the requirements specified in the sampling and analysis
plan, samples will be collected and transported using three primary
containers: stainless steel canisters, polymeric film bags (i.e., Tedlar}),
and adsorbent cartidges (i.e., activated charcoal). To provide maximum
reliability and reproducibility of results, particularly with respect to
reactive constituents at trace levels, special precautions are prescribed for
the preparation of sample containers. The preparation process involves four

steps: (1) leak check; (2) conditioning; (3) quality control analysis;

and (4) documentation. Each step is described in the following sections:

6.3.3.1 Leak Check - All containers are leak-tested prior to
conditioning. Leak testing of bags is prescribed as follows:-

« Fully evacuate the bag. Take care not to crinkle the PVF plastic
film (especially next to the valve). Before complete evacuation
occurs, reinflate the bag slightly with zero air;

= Test the bag for leakage by fully inflating the bag to drum-
tightness with zero air (which normally contains about 0.1 ppm
hydrocarbon). Carefully store the bag being cautious about placing
undue stress on the Swagelok valve stem. If a mounting rack is
unavailable, inflated bags may be placed on a clean level surface in
an isolated area. If bag remains drum-tight for 16 hours, it can be
used for ambient air sampling applications;

s After 24 hours, bags should be at least 90% full to be acceptable.

Leak testing of stainless steel canisters is prescribed as follows:

x Test as above, excep: pressurize to maximum design specifications;
and then
= Evacuate canister to prescribed subatmospheric (negative) pressure

{cypically -25 psig);
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- Test the canister for maintained evacuation. After 24 hours,
canisters with 90% evacuation maintained will be accepted for
sampling.

All sample containers used for sample collection and quality assurance

testing are conditional prior to use in the field.

6.3.3.2 . Conditioning - Bag conditioning is described-as follows:

s Bags are temporarily stored (24 to 48 hours) and transported to the
field partially filled with gas;

= Quality control analysis determines background concentrations of the
analytes of interest;

« The bag is filled with gas once more after conditioning;

s It is stored for 24 hours, then analyzed as a normal sample.
Conditioning is accepted if background concentrations do not
interfere in attaining required detection limits.

Stainless steel canister conditioning is prescribed as follows:

u Careful selection of custom-made stainless steel hemispheres and use
of the highest quality components;

] *SUMMA" passivation of all sample contact surfaces;

» Argon shielded, 100% penetration TIG welding on a custom-built
rotary fixture employing latest advances in welding techniques and
equipment;

= Helium leak testing of all welds and fittings to 1 x 10-9 Std.

cc/sec;

s High temperature (5400°F) bake-out and pump-down to 1 x 10-5 torr w/
liquid N, trapped pumping system with diffusion pump and special
ionization/Pirani gauges,;

= Continuous Residual Gas Analvyzer (RGA) data/sectra throughout final
cleaning (bake-out/pump-out) of each Grab Sampler (TM) batch;

a Rackground (pre-delivery) analysis/blanking of each Grab Sampler

(TM) batch (or optionally each Grab Sampler (IM) by ECD/FID Cas
Chromatography (GC} );

6-11



Section No. 6

Revision No. 0

Date: September 5, 1991
Page 12 of 355

Conditioning is accepted if background concentrations do not interfere

with attaining required detection limits.

6.3.3.3 Quality Gontrol Analysis - QA analysis is performed on 10
percent of the conditioned containers or one bag per log, whichever is more.

If the QA analysis fails, the entire lot is reconditioned.

6.3.3.4 Documentation - A travel history is kept for each sample
container., The dates of leak checks, conditioning, and sampling are
documented. QA analyses for conditioning, sample type and sample analyses
are also documented. Each container is given an identification number to
facilitate travel history documentation. Containers are used for a similar

sample matrix throughout their sampling life.

6.3.4 Sample Equipment Decontamination
To minimize the potential of cross-contamirnation from one sample to the
next, the following decontamination procedures will be adhered to:

» Stainless steel sampling probes will be decontaminated by the
following procedure:

- Remove. entrained soil materials by brushing and rinsing with
water,;

- Wash with Liquinox and water or high-pressure steam;
- Rinse with water, then dry;

- Double rinmse with deionized water, then dry;

- Rinse with stream of zero-grade inert gas.

" Pump will be decontaminated by rinsing with a heated stream of
zerc-grade Inert gas;

6-12
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s Teflon tubing will be replaced.

6.3.5 Sample Collection

6.3.5.1 Integrated Air Sampling System - Integrated air sampling will
be utilized to assess impacts on ambient air quality, characterize emissions
from a source, or evaluate air quality in confined spaces. For integrated
air sampling, the following flow path will be established. A positive
pressure gradient between the specified sample source and sample container
will be induced by means of a Teflon- or Viton-lined diaphragm pump. Air
flow to the pump inlet will be unrestricted in an arc greater than 270
degrees with the predominant wind direction and away from wake-inducing
obstructions such as trees, shrubbery and buildings. Air flow from the pump
outlet will be discharged exclusively through Viton, feflon; of stainless
steel materials. Air flow will be controlled and measured downstream of the
pump using a constant upstream variable flow controller and a bypass
variable-area flowmeter, respectively. Subsequent to downstream air flow
control, air. flow will be discharged to an appropriate sample container
specified in the sampling and analysis plan.

Prior to collecting gas samples for laboratory analysis, the sampling
apparatus will be purged of stagnant gases according to the following
procedures:

" Set up sampling apparatus in accordance with specific testing
methodology except without sample container;

n Estimate internal gas volume of sampling apparatus;

6-13
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s Activate pump, adjusting flow rate to that required by test method
using flow control need valve;

» Purge a volume of gas equivalent to three times the estimated
internal volume based upon flow rate and duration.

Immediately after the sampling apparatus has been purged of stagnant
gases, attach the sample container and commence the sample collection for the
prescribed period. Set timer and assure that the sample container is
properly labeled. Record data as directed by Gas Purging and Sampling log.

Before terminating sample collection, monitor the final flow rate and
record. Remove the sample container from the sampler using the quick-

disconnect fitting.

6.3.5.2 Grab Air Sampling System - Grab air sampling will be utilized
to collect subsurface soil-gas samples or characterize source emissions.
For grab air sampling, a positive pressure gradient is induced between the
specified sample source and sample container by either of two means:
pumping or cryogenic/evacuation techniques.

Grab air samples will be collected by a pump with unrestricted air flow
to purge the sampling train and then to-collect the samples, alternatively
following purging by pumping. The sample will be "grabbed" by the pressure
differential established by canister evacuation and maintained by
condensation using a liguid nitrogen bath. The latter method allows
collection of & sample with minimasl exposure o sources of potential
cross-contamination.

Colleation of subsurface soil-gas samples by the grab method will employ

special techniques as described below.
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Soil-gas samples will be collected from predetermined locations via
hollow, stainless steel probes. The procedure is described below:

= Probes will be advanced vertically by hydraulic means to the

appropriate sampling depth. Placement of probes by this means in

undisturbed soils will provide an air-tight seal. Probes will be

designed to allow inlet air to enter only at the required sampling

depth and allow passage of the air to the sample container at the
surface;

= Soil-gas samples will be extracted from the subsurface by applying
sub-atmospheric pressure to the probe. This pressure gradient will
be established using a teflon-lined diaphragm pump connected to the
sampling probe by flexible tubing;

= The sampling apparatus (probe, tubing, and pump) will be completely
purged by evacuating a quantity of gas equivalent to three internal
volumes;

» Following complete purging of the sampling apparatus, a soil-gas
sample will be discharged from the teflon-lined diaphragm pump to a
ten-liter Tedlar bag, or directly sampled via a syringe sampler;

= Soil-gas samples contained in Tedlar bags will be handled,
transported and stored in a manner consistent with Section 6.5.

6.3.5.3 Continuous Air Sampling - Continuous air sampling will be

utilized to monitor air quality for specific health and safety requirements
Continuous monitoring will be performed using portable photo-or flame-

ionization detection equipment with internal pumping systems. Sampling and

analysis plan will specify purpose and consideration for such monitoring.
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6.4 Croundwater Sampling

6.4.1 General Considerations
There are numerous designs of monitoring wells and purging and sampling
equipment. Consequently, all the combinations will not be addressed herein.

However, general procedures common to all techniques will. be presented.

6.4.2 Purging and Sampling Equipment

Purging is typically conducted with a pump capable of pumping several
gallons per minute. This may be a centrifugal surface pump, a submersible
pump, a surface diaphragm pump, or a submersible gas displacement pump. For
low-yielding wells, either a bailer or a bladder pump may be used. Under mo
circumstances should the water in the well be aerated.

Sampling may be conducted with either a dedicated‘bladdef éump or a
bailer. A bailer can be either a decontaminated Teflon bailer or a dedicated

single-use disposable bailer.

6.4.3 Sample Container Preparation
Sample container preparation will be in accordance with SW-846 and is

the responsibility of the laboratory.
.4 4 Equipment Decontamination

6.4 4.1 General - All equipment used to measure and sample the
groundwater system (e.g.. pumps. discharge hose. water level meters) must be

cleaned before use in each well to prevent cross-contamination between wells.

b
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A spill containment areg_will be established at each sampling area.
This area will protect the site from possible contamination from accidental
groundwater spills, and will also protect sampling equipment from ground
contamination.

Well discharge will be pumped directly into a 55-gallon metal DOT-
approved drum: which. will .be-stored on-site for eventual disposal. Solid
waste will also be stored in 55-gallon metal drums. All waste materials

generated during purging and sampling procedures will remain the property of

the client, who will retain the responsibility for disposal.

6.4.4.2 Decontamination Procedures - All equipment decontamination
activities will take place within a designated decontamination area, which
will be floored with plastic sheeting in such a way that rinsate may be
contained and collected.

All nondisposable sampling equipment will be cleaned using either a
steam cleaner or a detergent solution alone.

Decontamination procedures using a steam cleaner are as follows:

1. Lay equipment to be decontaminated on racks in the decontamination
area;

2. Inspect equipment for adhering sediments or any other condition
which may require scrubbing or other more rigorous cleaning methods;

3. Connect the steam cleaner to the water supply, turn on the water,
and turn on the steam cleaner. Turn the cleaner mode switch to the

"steam" setting. Allow time for the water to heat.

4. Thoroughly rinse the equipment with the steam cleaner nozzle
attachment.

5. Apply a small amount of liquid detergent or detergent solution to
the outside of each piece of equipment.
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Rinse again with the steam cleaner nozzle, scrubbing equipment if
necessary. This second rinse should first distribute the detergent
solution over the inside and outside surfaces of the equipment.
Continued rinsing will remove the detergent.

While equipment is still wet, use a Hudson-type sprayer containing
organic-free deionized or distilled water to thoroughly rinse the
equipment.

Remove- the equipment to the transport vehicle or to the sampling
site. - The requipment should be placed on new 6-mil PVC plastic
sheeting. It is advisable, whenever practicable, to loosely wrap
equipment with plastic sheeting to help prevent contamination during
transport. Personnel handling equipment shall do so only when
wearing clean latex or plastic gloves.

Transfer rinsate to a 55-gallon metal drum for storage.

Decontamination procedures using a detergent solution alone are as

follows:

1. Lay equipment to be decontaminated on plastic sheeting in the
decontamination area. - T ’

2. If visible dirt is observed on the equipment, rinse and scrub with
tap water.

3. Wash equipment in an Alconox or Liquinox (detergent) solution and
rinse thoroughly with tap water.

4, Twice-rinse equipment with distilled or deionized water, using a
Hudson-type sprayer.

S. Remove the equipment to the transport vehicle or to the sampling
site,placing on new 6-mil PVC plastic sheeting, and loosely wrapping
equipment, where practicable, with plastic sheeting. Equipment will
be handled only by persommel wearing clean latex or plastic gloves.

6. Transfer rinsate to a 535-gallon metal drum for storage.

6.4.4.3 Work Area Procedures - A spill containment aresa will be

established at each sampling site. A new, clean length of é-mil PVC plastic

sheeting will be placed on the ground in each area, immedlately surrounding

s
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the monitoring well. A 15 foot x 15 foot square of plastic will generally be
adequate to cover the well area. the sides of the spill control area will be
raised, typically by placing 2 x 4 boards under the edges of the plastic
sheeting. this will provide containment in the event of accidental leaks,
spills, or splashing of groundwater.

Care during purging and. sampling operations should minimize the
likelihood of spilling or splashing purged fluids. If spills occur on the
plastic sheeting, they should be contained on the plastic and wiped with an
absorbent material as soon as reasonably possible after spillage. All used
absorbent material and used plastic sheeting shall be treated as contaminated
waste and disposed as described in the following section.

Disposable latex or plastic gloves will be used by all personnel
involved in sampling of groundwater and handling of sampling equipment.

Waste containment bags will be maintained in the sampling area. One bag
will contain potentially hazardous materials, i.e., any material that comes
into contact with groundwatery. A second bag will contain non-hazardous
waste materials, i.e., paper towels used for washing hands, scrap paper, etc.
This bag will be disposed as regular trash, The bag holding potentially
hazardous waste will be disposed as described in the following section.

The guidelines and procedures set forth in the Site Health and Safety
Plan shall be followed at all times. Emergency procedures for situations

such as personal injury or spillage of contaminated materials are covered in

detail in the Health and Safety Plan.
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The On-site Health and Safety Coordinmator will be primarily responsible
for the health and safety aspects of sampling, including monitoring air
quality in the sampling area, and establishing and coordinating emergency
procedures for situations such as personal injury or spillage of contaminated
materials.

Sampling, team personnel. will .have on hand personal protection equipment
including respirator, protective clothing, gloves, and eye protection. Eye
protection and gloves will be worn by all sampling team persomnnel during
purging and sampling activities. Need for additional protective clothing

and/or equipment will be determined by the On-site Health and Safety

Coordinator.

6.4.4.4 Waste Management - Water discharged during well purging and
sampling will be discharged into a 55-gallon metal DOT-approved drum or other
suitable storage container. After completion of purging and sampling, drums
will be transported to an on-site holding area and stored for eventual
disposal by the Client. Closed containers for liquid waste shall be filled
to no greater than 95 percent capacity to allow for temperature-related
expansion of liquid materials.

An open 55-gallon metal DOT-approved drum, or other suitable container,
will be used during filling of sample containers to contain waste water
discharged. Immediately after sampling, this water will be transferred to

metal storage drums.
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Solid, potentially hazardous waste will be transported to the
decontamination/staging area where it sill be stored in sealed, 55-gallon
metal DOT-approved drums.
All containers of potentially hazardous materials generated by purging
and sampling activities will be labeled according to federal, state and local

regulations. These materials shall remain the property of the Client, who

will retain responsibility for proper disposal.

6.4.5 Water Level and FPLH Layer Thickness Measurements

Water levels and Floating Petroleum Liquid Hydrocarbon (FPLH) layer
thickness measurements are to be recorded in a field notebook or on the
appropriate pre-printed MARK field form. Specific procedures follow:

1. Record the pertinent heading information, if necessary.

2. For each well, record the time and ambient weather data.

3. Unlock the well cover and prepare to measure water levels and FFLH

layer thickness, where appropriate, with an electronic water level

meter (sounder) or with a weighted steel tape.

4. Note the location of the reference notch or marking on the top of
the casing, if any.

5. Measure the water level with an electronic water level meter or with
a weighted steel tape and water finding paste. Measure the FPLH
layer thickness, where appropriate, with a weighted steel tape and
water-finding and gas-gauging pastes. Repeat the procedure used to
check for error.

6. Record the data on the form.
7. Decontaminate the instrument used by wiping the tape with

disposable, ink-free paper towels, and then according to procedures
described in Section 6.4.4.2,
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6.4.6 Purging

Purging will be conducted immediately before sampling. The volume of

well water to be purged from each well or screened well interval sampled will

be determined as follows:

At least three times. the volume of water in the well casing will be
removed.

Readings of temperature, pH, and specific conductivity will be taken
for at least every casing volume removed. Purging will not be
terminated until values for each of these parameters have stabilized
to within ten percent.

For purging wells, the following procedures apply:

1.

2.

9.

Measure and tecord water levels before pumping.
Measure and record the depth to the bottom of the well.
Follow the pﬁmp installation and operating procedures.

Use the above guidelines to calculate the minimum volume of water to
be purged form the well to be sampled.

Record the time that purging is started.

The pumping discharge rate should be carefully monitored and
recorded periodically so that the volume of water purged can be
accurately calculated.

Measure and record temperature, pH, and specific conductivity
parameters at intervals which correspond to no more than one casing
volume. Continue to purge until the readings stabilize to +10
percent and the minimum water volume calculated has been removed.
Other observable water parameters should be noted and recorded, such
as water color, turbidity, clarity. and odors observed.

Measure and record water level in the well periocdically during
purging. Lower the pumping rate if excessive drawdown of water

level is observed.

Record the time that purging is stopped.

10. Record water levels after purging.

v
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11. Remove the pump and discharge base from the well.

12, Start the sampling.
6.4.7 Sampling

6.4.7.1 .Before-sampling Activities - After purging and before sampling,
general "housekeeping” should be conducted. These activities include:
1. Wiping spilled groundwater from all equipment.

2. Changing disposable gloves, clothing or other articles that may
contact sample containers.

3. Preparing chain-of-custody records, sample labels, and other
paperwork.

4. Organizing sample containers to facilitate accurate, yet efficient,
sampling. Place sample containers in ice chest for pre-cooling.

5. Removing the pump and discharge hose from the well.

6. Preparing a thoroughly decontaminated Teflon bailer, with stopcock
and new polypropylene line.

Sample labeling, packaging, storage, shipping, as well as preparation of
field blanks, duplicate samples, and chain-of-custody procedures are

described in Section 7.0.

6.4.7.1 Sampling Procedures - samples will be collected from wells
immediately following purging using a Teflon bailer which has been
decontaminated according to the procedures described in Section 6.4.4.2 or a
dedicated disposable bailer.

The following guidelines apply to sampling from a Teflon bailer:

" Sampling personnel shall wear new plastic or latex gloves when
handling the bailer, line, or sample containers.
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« The bailer should be lowered into the well, allowed to completely
fi1l with water, be raised from the well and then emptied into the
container used to contain waste sampling water. Bailer should be
rinsed three times in this manner before collecting the sample.

w When the bailer is drawn from the well for sampling, 2 steady stream
of water, suitable for sampling, is released by pouring from the
top.

The containers.needed for sampling will be specified by the laboratory.

Once opened, a container must be used at once for storage of a particular
sample. Unused but opened containers are to be considered contaminated and
must be discarded. Because of the potential for introduction of
contamination they cannot be reclosed and saved for later use. Likewise, any
unused containers which appear contaminated upon receipt, or which are found
to have loose caps or missing Teflon liners (if required for that container)
should be discarded or returned, unused, to the vendor. -The following
specific guidelines for filling water sample containers are given. Specific
analyses to be performed on samples provided by MARK will be specified by
MARK to the chemical laboratory:

an Volatile Organic Constituents (VOCs)

- Samples for VOCs.are.collected in 40-ml glass vials equipped with
Teflon-backed septum screw caps.

- When sampling for volatiles, the 40-ml sample vials should have
no headspace or bubbles. Aeration or agitation of the sample
should be avoided to the greatest possible extent. To avoid
aeration, the glass vial should be held at an angle so that the
stream of water flows down the side. fill the wvial until it
overflows %o eliminate any zir bubbles and replace the Teflon-
lined cap.

- Turn the vial upside down and tap it to check for alr bubbles.
1f any air bubbles are observed, empty and refill the wvial and
check for air bubbles again. Repeat this procedure until an
acceptable sample is obtainad.

6-28
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- The sample should be labeled, packaged, and placed immediately
into iced sample containers.
» Other Constituents

- Water samples for constituents other than volatile organics will
be collected in bottles specified by the laboratory.

- The sample bottle is filled, capped, labeled, and placed into
iced sample transport containers.
6.4.8 Post-sampling Activities
Post-sampling procedures should include completion of all field forms,
labels, and chain-of-custody documents. All sampling equipment to be used at
other sites should be decontaminated. The sampling site should be cleaned

and the wells covered and locked before leaving the vicinity.

6.4.9 Temporary Probes

Temporary probes are utilized for the one-time sampling of groundwater
following the advancement of a hollow, small diameter tube or probe into the
saturated zone. The probe is equipped with a detachable or retractable tip
which when advanced to the desired depth can be "opened" to allow water to
enter the probe -and sampling chamber. When groundwater is within
approximately 22 feet of the surface, a peristaltic suction pump may be used
to pump the water to the surface. When groundwater is deeper than 22 feet or
when the water level inside the borehcle is above the top of the probe, a
tube is used to vent the sampling chamber for atmospheric pressure. General
procedures and protocols to be followed when using temporary probes to

characterize groundwater guality are as follows:
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All sampling equipment which contacts or may contact the sample
prior to analysis shall consist of previously unused dedicated
equipment or equipment which has been thoroughly decontaminated
prior to use;

Equipment decontamination at a minimum shall consist of a thorough
steam cleaning followed by a triple deionized water rinse or a
thorough cleaning using a Liquinox soap solution followed by a
triple-deionized water rinse;

Additional equipment.decontaminatien or use of dedicated sampling
equipment may be implemented based on the results of quality control
checks (in field blanks) as described in Section 11.0;

Prior to advancement of any subsurface probes, all underground
conduits should be located by contacting Underground Service Alert
(USA) and the owners of the property under investigatiom,

The probe shall be advanced vertically to the desired sampling depth
using hydraulic pressure or percussion methods;

The probe shall be withdrawn slightly to allow groundwater to enter
the bottom of the problem (i.e., detachable or retractable probe
point); - -

A peristaltic pump or venting tube shall be connected to the top of
the probe and activated;

For shallow applications, a water sample shall be collected from the
discharge of the pump, appropriately labeled and placed in
refrigerated storage;

For deep applications, a water sample shall be collected by
withdrawing the .probe. to the. surface (water is held iIn sampling
chamber by one-way valves) and transferring the water to the
appropriate bottles, appropriately 1labeled and placed in
refrigerated storage;

Following each collection, the probe shall be withdrawn and if
deeper samples are required, the borehole shall be advanced to the
desired depth and the sampling process re-initiaced. 1f deeper
samples are not required, the probe hole shall be filled with a
cement or bentonite mixture to grade;

(o)
'

(g

[oh)
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6.5 So0il Sampling

Soil samples are generally collected for chemical analyses, physical
testing for geotechnical parameters, and lithologic description. Methods
developed to collect representative soil samples, are outlined for the
sampling methods listed below:
Hollow-stem auger drilling;
Rotary-wash drilling;

Test pit exploration; and
Hand sampling methods.

Office preparation and preliminary field reconnaissance are essential
prior to executing sampling tasks. Existing reports, well logs, aerial
photographs, and other relevant information will be reviewed prior to
initiation of the fieldwork. Project background information will be
congidered in the selection of sampling methods, equipment, subcontractors,
and safety protocol.

A preliminary reconnaissance of the site will be performed as an aid in
planning the field operations. During the reconnaissance, each sampling
location will be checked for accessibility, surficial conditions, and
overhead and- subsurface obstructions (e.g., powerlines and pipelines). At
this time project personnel will locate decontamination areas, water sources,
and telephones. All necessary work permits, drilling permits, clearances and
fees (if any) will be filed with the appropriate agencies prior to field
mobilization.

All sampling personnel will be familiarized with the project safety

protocol. Prior to and between sampling all sampling equipment will be
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thoroughly steam-cleaned followed by a triple distilled water rinse. All
decontamination procedures will be documented in the Daily Report Form.

All drilling and sampling tasks will be completed under the supervision
of a MARK geologist/hydrogeologist, who in turn is supervised by a Certified
Engineering Geologist. Lithologic logs will be prepared and submitted using
the Unified-Soil Classification System for soils and unconsolidated materials
and in accordance with ASTM D 2487-83. The appropriate soil descriptioms,
stratigraphic changes, geologic notation, sampling intervals, recoveries,
blow counts, drilling conditions, groundwater levels and other pertinent data
will be recorded on the field logs. All borings not completed as monitoring
wells will be backfilled with cement or cement/bentonite mixture to grade,
according to county well sealing standards. Drill cuttings and other
materials generated during sampling activities will be collected, stored,

tested, and disposed of in accordance with applicable state and federal

regulations, as described in the sampling and analysis plan.

6.5.1 Hollow-Stem Auger Drilling

Hollow-stem auger drilling methods will be implemented to collect
representative undisturbed soil samples from depths less than 70 to 80 feet
below land surface. This method is generally preferred since the boreholes
are advanced without the addition of driiling fluids and the augers are left
in place during sampling which prevents the caving of the borehole and
downhole slough from the overlying zones. To obtain samples from depths
greater than 70 to 80 feet, rotary-wash drilling methods (described in

Section 6.4 2) are usually required

'

'
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Prior to and between use, all drilling an@_sampling equipment will be
thoroughly steam-cleaned to ensure sample integrity and to prevent cross-
contamination between sampling points.

All borehole so0il samples for chemical analyses will be collected using
a modified Diedrich. 3-inch.0.D. (2.5 inch I.D.) by 18-inch long split barrel
sampler. The sampler.will be lined with special 6-inch.long aluminum liners
which become the sample containers. The aluminum liners will be prepared in
advance using the procedures outlined in Section 6.5.

Soil samples will be collected using the following protocols:

s The hollow-stem auger will be advanced to a point immediately above
the desired sample interval depth;

s The modified Diedrich sampler, equipped with clean aluminum tubes,
will be driven by the 140-pound cat-head hammer or hydraullcally
advanced into the undisturbed materials;

s The Diedrich sampler will be retrieved from the borehole, dis-
assembled, and the aluminum tube sleeves will be removed from the
sampler;

s The sample interval(s) to be retained for chemical analyses will be
briefly inspected for lithology and then capped with teflon- lined
plastic lids. The lids will then be secured with adhesiveless tape.
(NOTE: Shallow tubes will be used for sample submittal only if
recovery from the deepest tube is insufficient.};

= Following sample collection, all sample containers will be stored,
labeled, and transported to the analytical laboratory in accordance
with the procedures in Sections 6.6 and 7.0;

- Organic vapor readings of the headspace above all tubes not packaged
fer analysis will be measured using a Foxboro OVA, Photovac TIP, or
equivalent instrument calibrated per manufacturer’s instructions, if
specified in the sampling and analysis plan;

" The soil sample will be logged inte the field sample control book
and pertinent information recorded as described in Section 10.
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6.5.2 Rotary-wash Drilling
Rotary-wash drilling methods will be implemented to collect disturbed

and undisturbed soil samples when:

s« hollow-stem continuous-flight augers cannot be used because of
heaving sands and coarse gravels;

s solid-stem continuous-flight augers camnot be used because the
boreholes will not stay open below the water table because of
heaving sand deposits and coarse gravels which collapse the hole;

s cable tool drilling is excessively slow and casing must be driven as
the hole advances thus precluding the use of geophysical logging, a
critical tool required for proper placement of well screens to
monitor discrete zones;

s air rotary and down-the-hole hammers with casing hammers are not
suited for relatively fine-grained deposits below the water table
and the casing would preclude the use of geophysical logging;

= reverse circulation rotary requires special sampling devices, causes
erosion of the boring walls, and requires large volumes of high
velocity circulation water; this method is not well suited for
installing relatively small diameter monitoring wells.

When possible, formation water will be used as the drilling fluid.
Fully expanded, sodium-free bentonite will be added to the drilling fluid
only in amounts to stabilize the borehole. Drilling fluids will be contained
in approved holding bins. Specific drilling and sampling details including
the borehole diameter, sampling intervals, and other pertinent information
will be addressed in the Work Plan for each given task.

Pricr to drilling/sampling, the drill rods and bit(s) will be measured
and recorded by the proiect geologist.

Disturbed samples will be collected as the drill rods are advanced by

sieving the drilling fluids with a fine mesh screen as the fluids are forced

from the beorehole, As the sample is collected, the geologist will note the

6-30
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interval at which the drill rods are advanced while the sample is cellected,
and note this information in the borehole log. The viscosity of the drilling
fluid, penetration rates, drilling characteristics, and sample "lag-time"
will also be noted in the log. Composite samples representing 5-foot sample
intervals will be bagged for future study.

Undisturbed samples. may be collected using the Diedrich sampler and
related techniques described in Section 6.5.1. The Diedrich sampler is
fastened to the lead drill rod, lowered to the bottom of the borehcle and
hydraulically pushed or hammered into the undisturbed soils in a manner
similar to the hollow-stem auger (HSA) method.

Following completion of the borehole, the lithology may be

electronically logged using the geophysical methods described in Section

6.10.3,

6.5.3 Test Pit Exploration

For many engineering investigations, backhoe equipment is used for
excavation. The locations of test pits are specific to each given task and
will be described .in the Work Plan for each given task. Trenching locations
will be determined on the basis of field reconnaissance completed by field
personnel with the approval of the group leader. Trenching locations will be
free of any overhead or subsurface cbstructions. The process of selecting
the trench lecations will be documented.

Selection of the excavation equipment to be used and dimensions of the
test pit are dependent on the project objectives and will be defined in the

Work Plan for each given task. I1f over 5 feet deep, the test pit will be
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_shored in compliance with the California Division of Industrial Safety
Requirements and the U.S. Department of Labor’s Construction Safety and
Health Regulations. No one will enter deep trenches (greater than 5 feet
deep) without the trenches being adequately shored, braced, or sloped.
The test pit log will include the following information:
- trench dimensions, elevations, and locations,

u lithologic description,

» description of stratigraphic, structural, and lithologic
varjiations;

= depths of contacts, marker beds, groundwater, capillary fringe;

. sample locations and elevations;

n other information specific to the given sampling task.

Logging procedures will include making a vertical profile parallel with
the trench wall using a natural scale; no vertical exaggeration.

Samples to be collected from the test pit will be obtained using the
manual sampling techniques described in Section 6.5.4, or by placing
representative samples into a wide-mouth sample container using a clean hand
trowel. Specific sampling procedures and safety protocol will be outlined in
the Work Plan for each given task.

After the trench is logged and sampling has been completed, the shoring
will be removed and the trench may be photographed to provide a complete
permanent record of the trench Photographs will show or will be located
with reference to bench log stationing and/or baseline elevations. A record
of the photographs taken will be logged, which will describe the subject,

time, date, depth, and other pertinent infermation.

[on}
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6.5.4 Near Surface Soil Samples

Near surface soil samples will be obtained by manually driving an Arts
core sampler with a 6-inch long by 2-inch diameter aluminum liner tube. The
sampler will be driven into undisturbed materials using a 10-pound slide
hammer. Between sampling intervals, the borehole will be advanced using a
3-1/4 diameter hand auger.

Upon removal of the drive sampler from the borehole, the ends of the
aluminum tubes will be briefly inspected in the field to identify lithology.
Soil descriptions will be prepared and submitted using the Unified Soil
Classification (USC) for soils and unconsclidated materials. All sampling
will be completed by the project geologist/hydrogeologist. The appropriate
soil description, stratigraphic changes, geologic mnotation, sampling
intervals and recoveries, blow counts, and other relevant data will be
recorded on the field logs.

Immediately following visual inspection, the ends of the sampling tubes
will be covered with Teflon sheeting and plastic caps. The caps will be
fastened onto-the aluminum tubes .using. adhesiveless silicon tape to provide
an airfight seal. Each sample will be appropriately labeled showing the
date, job number, borehole number, sample interval, and analyses to be
completed. All samples will be stored and transported in accordance with
Section 6.6,

All sampling equipment will be washed with a laboratory trade detergent,

and then double rinsed with deionized water prior to and hetween uses to
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ensure sample integrity. Sample liners will be prepared implementing the
protocols outlined in Section 6.6 prior to arrival at the site.
Upon completion of the hand augering and soil sampling, the shallow
boreholes will be sealed with a bentonite grout to ground surface. All auger
cuttings and residual sample materials will be shoveled into .55-gallon drums.

Final deposition of the cuttings will depend upon the results of chemical

analysis performed on the retained samples.

6.6 Sample Storage and Transport

6.6.1 Sample Containers/Preservation and Holding Times

All soil vapor, air, soil, and water samples for this project will be
collected, stored, and preserved in accordance with the requirements outlined
in SY-846. “ -

Containers used for sample storage will generally be obtained from the
laboratory performing the analysis. Air sample containers will be prepared
as described in Section 6.3 Water sample containers will be prepared as
described in SW-846. Aluminum sleeves for soil sampling using the Diedrich
soil sampler will be prepared as follows:

» methanol wash to remcve residual machine oil;

» wash in hot soapy water with Liquinox (or equivalent) non- phosphate
detergent;

a ringe with tap water,
a air-dry at least one hour:
. double rinse with organic-free distilled water and drain;

» air dry 2 to 4 hours and/or heat to 140 deg.F in oven; cecol and

'
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= place 1iIn polyethylene plastic bags to minimize atmospheric
contamination.

6.6.2 Sample Transportation

DOT (Department of Transportation) regulations will be strictly adhered
to when commercial-carriers.are used to transport samples. All samples will
be properly .packed and maintained at proper temperatures-(e.g., iced cooler)
during transport. Sample packaging and shipping requirements are outlined
below:

s Add correct preservatives as necessary. Generally, the laboratory
will add preservatives when the containers are prepared. Do not
rinse out preservatives in the field;

s Print clearly in waterproof ink on the proper sample stickers sample
identification data and the preservatives, if any, that have been
added to each aliquot;

. Cover the sample labels with one layer of adhesiveless silicon tape
if it appears that adhesion to the sample container may be a

problem;

s Glass bottles are to be rolled in bubblepack and placed upright in
the ice chest. Polyethylene bottles are to be enclosed 1iIn
protective sealed plastic bags and then placed upright in the ice
chest, Pack enough dry ice in the ice chest to last until the
laboratory receives it. For overnight delivery, 2-4 lbs. of dry ice
per chest should be adequate;

= Shipments containing VOA samples should also be packed with
activated charcoal;

= Asgipgn airbills to coolers and compile the Chain-of-Custody Record
using the correct alrbill numbers. Use one Chain-of-Custody Record

per cooler;

0 Place samples into coolers according to lab destination. Each
loaded cooler must weigh less than 150 lbs.;

. Seal a copy of each Chain-of-Custody Record inside a ziplock bag;
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" Seal cooler with strapping tape. Several 12-inch strips are enough
to do the job. Place two custody seals on each cooler;

w Coolers must be labeled correctly. "Fragile" and "This-end-up”
labels go on all four sides of each cooler. These labels must be
completely uncovered and clearly 100% visible;

s Ship samples. Be sure to keep coolers and airbills organized so
that shipping destinations are correct;

s Telephone the analytical laboratory immediately or at the begimming

of the next working day with the airbill numbers, method of
shipment, and the date the samples are shipped.

6.7 Piezometer and Monitoring Well Construction

6.7.1 General Design Considerations
General design considerations including well location, approximate

depths, well materials, installation methods, will be specified in the Work

Plan for each given task. Several considerations dictate the construction
methods and materials used for the construction of monitoring wells and
piezometers. These considerations include:

project objectives;

depth of installation;

characteristics of the water-bearing unit;

the presence of chemicals in the subsurface;

the secondary use of the monitering well and piezometer.

6.7.2 Casing Size, Material, and Installation

Specific well construction details including well casing diameters,
selected casing materials, installation metheds and other pertinent well
construction information will be specified in the Work Plan for each given
task. Selections of well casing diameters, casing string lengths, casing

wall thickness, and selection of casing materials will depend on:
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depth of installation;

the presence of chemicals in the subsufface;
the method of installation;

the primary and secondary use of the well.

Prior to installation, all well casing string and caps will be
thoroughly steam-cleaned. The well casing materials will be inspected by the
field geologist to ensure that the casing is free of grease, paint, tape,
glue, and other foreign materials. All casing strings and caps will be
measured prior to installation. Casing string lengths will be recorded in
the well construction 1log. When possible, flush threaded well casing
materials will be used to facilitate field assembly. No glues or solvents
shall be used to comnect the casing strings. Prior to installation, the
field geologist will review the available lithologic data and determine the
interval within the water-bearing unit to be screened. The total-depth of
the borehole and water level measurements will be measured and recorded prior
to installing the casing. The slot size for the well screen will be selected
after the gravel pack is specified from field sieve analyses (described
below). The slot size will be small enough to hold out between 80% and 90%
of the gravel pack, depending on the uniformity of the gravel pack.

For wells constructed using HSA drilling methods, 2-inch casing will be
constructed in HSA of at least 6-inches I1.D., and 3- to 4-inch casing will be
constructed in an HSA of at least 8-inches 1.D. Wells with a diameter
greater than & inches will be constructed using rotary wash methods. The
screen and casing will be suspended from the ground surface such that the

screen interval is adjacent to the desired interval to be monitored. The use

6-37



Section No. 6
Revision No. 1
Date: January 13, 1992
Page 38 of 55
of centralizers is not required because the HSA will sufficiently center the
casing strings in the hole.

For wells constructed using rotary wash methods, the annular space will
be no less than 2-inches or the radius of the casing, whichever is greater.
The borehole will be lightly reamed to remove "mud cake" on the borehole
walls prior to.casing installation.  The casing string will be suspended from
the ground surface. Centralizers will be placed from the bottom of every 20
feet on the well screen greater than 20 feet long. Centralizers will be
placed every 40 feet on the blank casing. Casing guides will be kept in a
straight line so as not to interfere with the intersection of tremie lines
for grouting and placing filter material.

Overlying water-bearing units will be isolated by installing a conductor
or surface casing. The conductor casing will be driven into a ;oﬁpetent clay
layer of thickness no less than 5 feet. Conductor casing shall have a wall
thickness of at least 1/4-inch and be made from corrosion-resistant steel.
Sections of casing will be joined by welding and will be fitted with welding
collars. The casing will be set into a borehole which provides at least four
inches of annulus; it must be free in the borehole. Once the casing has been
freely set on top of the low permeability stratum it will be seated by
pushing it into the stratum 12 to 14 inches. The conductor casing will be
pressure grouted using the methods described in Section 6.6.5. The methods
and depths of conductor casing installation will be recorded in the well

construction log.
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6.7.3 Filter Pack Design

A filter pack consisting of clean imported sand or gravel will be
installed in the anmular space adjacent to the perforated interval in each
well. The filter pack design will be completed in accordance with U. 8,
Bureau of Reclamation Groundwater Manual. Sieve analyses will be performed on
representative samples:of the water-bearing unit to be monitored. Sieve
analyses curves will be plotted for all samples tested. The analyses of the
stratum composed of the finest materials will be used as the basis for
determining the uniformity coefficient and thus the gravel pack design. The
uniformity coefficient, an indicator of the range of particle sizes in the
water-bearing material, is calculated by dividing the D40 size (dimension of
the mesh opening of the sieve which retains 40 percent of the sample) by the
D90 size: - -

D40 = uniformity coefficient (UC)
D90

The approximate graduation of the gravel pack will be determined by
multiplying the D70 size of the water-bearing material by a factor between &
and 9, and then constructing a curve through this new point that is
essentially parallel to the curve for the aquifer material. The following

guidelines will be considered:

u For fine uniform water-bearing zones, UC <2.0, use a multipiier of
or near 4 maintaining a UC <2.0 for the gravel pack;

. For coarse non-uniform water-bearing zones, UC 22.5, use a

multiplier of or near six, maintaining a UC of <2.5 for the gravel
pack;
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a For coarse mnon-uniform water-bearing zones, UC 25.0, use a
multiplier of or near nine, maintaining a UC <2.5 for the gravel
pack.

The thickness of the gravel pack will be no less than 2-inches and no
greater than the radius of the casing.

Prior to installing the filter pack materials, a calculated volume of
material needed to fill the annular space to a desired level will be
obtained. Dry gravel pack material may be placed by free-fall with the HSA.
The HSA will be slowly removed as the gravel pack material fills the annular
space. The position of the pack will be periodically verified using a
weighted sounding device or staff. If sand bridges occur within the HSA, the
bridge will be broken by washing the pack material down the augers using
formational or deionized water.

For the deeper wells drilled using rotary-wash methods, tﬁelfiléer pack
material is placed at the desired depth by gravity feed through a pipe
(tremie method). Prior to installing the filter pack, the drilling fluid
will be thinned to £facilitate well construction. A tremie pipe with a
minimum I.D. of 2 inches will be used for filter pack materials with UC £2.5.
Larger diameter tremie pipes will be used for coarse-grained filter pack
materials or materials that have a UC >2.5. Formational or deionized water
will be poured along with the gravel to prevent bridging. The distribution
of the gravel pack will be checked regularly using a weighted measuring
device or the tremie pipe itself. The tremie pipe will be slowly raised as

the gravel pack material fills the annulus,
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The filter pack material will extend no less than 2 feet above the well

screen to allow for compaction of the filter pack over time. Following
installation, the top of the filter pack will be carefully measured and
recorded. The actual volume of material installed will be checked against
the calculated volume to ensure that there are no voids or slough intervals

within the filter pack.. The final level and volume of filter pack material

used will be recorded in the well construction log.

6.7.4 Well Seal Material and Placement

The remaining annular space above the bentonite seal will be backfilled
with grout materials in all monitoring wells, The type of grout materials to
be used will be specified in the Work Plan for each given task. Prior to
grouting, the appropriate regulatory agency will be notified-in advance of
the work. The depth of the annular space above the bentonite seal will be
carefully measured to determine the volume of grout required. Grouting will
be completed in one continuous operation in which the annular space is
filled. Where pours exceed 100 feet in depth, the collapse strength of the
casing will be checked prior to grouting. The annular space will be
backfilled from the bottom of the annular space upward using pressure

grouting techniques in accordance with State of California Water Well

Standards, Bulletin 74-%0, January 1990, The grout materials selected will
conform to paragraphs D.2 and D.3, Section 9 of the Water Well Standards.
The grout seal will extend from the teop of the bentonite seal te land
surface. Following the grouting operation, the volume of grout used will be

checked against the theoretical volume to ensure no gaps or volds within the
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well seal exist. The volume of grout used will be recorded in the well

construction log. No further work will be performed on the well for at least

72 hours after the grout has been poured.

6.7.5 locking Protective Casing and Aprons

All monitoring wells will be completed above grade with 12-inch diameter
locking protective steel casing. The protective casing will extend
approximately 3 feet above grade.

Traffic barriers will be installed equidistant around the wells or well
clusters and will extend 3 feet above the ground. The surface completion
will include a 2-foot square concrete "apron” pad around each monitoring

well,

6.7.6 Well Identification Tags

A brass well identification tag will be fastened to each monitoring well
following completion. The well identification tag will include the following
information:

The consulting firm which installed the well;
The consulting firm's telephone number;

The well owner;

The well identification number;

Type of well;

Depth of well;

Borehole diameter;

Casing diameter(s);

Screen interval(s): and

Date of completion.

[92Y
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6.7.7 Survey Control

The top of the steel protective casing (TOC) relative to mean sea level

will be measured for each well. The TOC elevations and land surface
elevations adjacent to each well will be measured from established U.S.
Geological Survey. benchmarks by a licensed surveyor to within the nearest
+0.01 foot. A mark or notch will be made on the north side of the steel

protective casing indicating the survey point location. TOC elevations will

be re-surveyed periodically to check for well and/or land subsidence.

6.8 Well Development

All monitoring wells will be developed following construction to remove
drilling fluids and/or fine-grained materials in addition to increasing well
efficiency. Well development will be completed using surging and/or pumping
methods described below. All well development tasks will be overseen by the
project geologist. The drilling subcontractor will be a Galifornia licensed
water-well driller.

Prior to well development, all well development equipment must be
thoroughly steam-cleaned. The equipment will be inspected by the project
geologist before use. Well construction data will be reviewed to estimate
borehole volumes and determine the eguipment needed to complete the task.
Prior to pumping/surging, the amount of sediment accumulated at the bottom of
the casing (if any) and static water levels will be measured and recorded.

All water and sediment removed from the well will be stored on site in

a holding tank pending chemical analysis. During well development, samples
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will be periodically collected and visually inspected for turbidity.
Recovery rates will occasionally be monitored to measure increases (or
decrease) in well efficiency. Specific conductivity, pH, and temperature will

be routinely measured and all well development data will be recorded.

6.8.1 Surge Block Method

The surge block method is generally used to develop wells with smooth
interior screens. Two basic varieties of surge blocks may be utilized: the
solid surge block and the vented surge block. The solid and vented blocks
generally consist of a body block approximately one-inch smaller in diameter
than the casing diameter, and are fitted with two to three "leathers" which
are roughly the same diameter of the casing. The vented block has four to
six ventholes through the body block in addition to a valve which allows
water to pass through the block on the downstroke.

The surge block will be attached to the bottom of a drill stem or pipe
of sufficient weight to ensure a smooth and brisk downstroke under gravity
fall. Development with a surge block will be started at a slow rate and
gradually increased as development proceeds. The tool-will be moved through
a stroke no greater than three feet in length. The well will be periodically
bailed to remove sediment buildup. Surging will be conducted until the well

discharge is relatively clear and free of sediment.

6.8.2 Pumping Methods
Well development may also be completed by wutilizing continuous

overpumping and interrupted overpumping methods. When developing using the
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pumping methods, a stainless steel, water-lubricated, submersible pump will
be used. Continuous overpumping involves development by uninterrupted
pumping at rates up to 1.5 times the design capacity. Recovery rates will be
monitored and turbidity samples collected to measure the progress of
development.

Interrupted overpumping: must -be completed using a pump capable of

pumping at rates up to 2 times the design capacity. The pumping will be
carried out in 5 steps at pumping rates of 0.25, 0.50, 1, 1.5 and 2 times the

well design capacity. Pumping will be conducted in 5-minute cycles until

acceptable standards are obtained.

6.9 Hydraulic Evaluation

6.9.1 General Considerations

The collection and analysis of hydraulic data and information is a
complex task. A variety of instruments, measurement methods and analytical
techniques may be required for any task. It is important that field
personnel involved. in the.data collection understand the basic purpose of the
field effort and factors which could influence the results. For
hydrogeologic evaluations, field work is performed for the general purpose of
understanding groundwater flow and quality. Correspondingly, field personnel
must be sensitive to o¢bserving and recording information which can be
utilized for this purpose.

General cocnsiderations for the performance of field work include the

following:
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s all field equipment should be decontaminated using a detergent
solution or steam followed by a triple distilled water rinse prior
to each use;

« all field equipment should be calibrated prior to use and a
permanent record kept of calibration;

- all water pumped or transferred during field tests should be stored,
tested and disposed of in accordance with the procedures in the
sampling and analysis plan and applicable state, federal and local
regulations;

s factors potentially reflecting the hydraulic parameters being
monitored should be observed and recorded; these include:

- recent rainfall;

- surface water ponding and drainage;

- local irrigation practices;

-  known water leaks;

- vicinity to neighboring streams, ponds, and other surface water

bodies;
- tidal effects.
Prior to the initiation of field work associated with the evaluation of

hydraulic properties, field personnel should consult with the Project Manager

and become familiar with the purpose of the field effort and relative

importance of the factors listed above.

6.9.2 Water Level Measurements

Water level measurements will be made using an electric well sounding
device or using the chalked tape method. An electric well sounder for
measuring depth to water (DTW) consists of an electrode fastened to the end
of two wire cables, and a light, ammeter, or buzzer which indicates a closed
circuir when the electrode makes contact with water. The two-wire cables are

commonly marked at regular intervals,
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The procedure for collecting water level measurement using the electric

well probe are as follows:

a lower probe down well casing until water level 1is reached as
indicated by light, buzzer, or meter on the sounding device;

» mark or carefully hold cable at surveyed top of casing (TOC)
measuring point or at an elevation equal to this point;

n measure and record depth-to-water level;

w verify by repeating measuring processes and record results. (The
results should be within 0.0l feet.)

The chalked tape method involves using a steel or fiberglass tape with
a weight attached to the bottom. The lower 2 to 3 feet of the tape is wiped
dry and coated with carpenter’s chalk. The water level measurement procedure
using this method is as follows:

s lower the tape into the well until the chalked section is below the
water;

= hold one of the foot marks on the tape exactly at the top of the
surveyed TOC measuring point and record measurement;

s remove the tape from the well in a manmer such that the chalked
section is not dipped further below the water level;

= upon withdrawal, record length of wetted tape section;

s subtract length of wetted section from total length of tape held to
calculate measured depth to water, and record results.

Water level measurements will be collected in as short a time as

possible in order to approach an instantaneous representative of water level

and potentiometric surfaces.

Prior to and between use, the ends of the electric well sounding device

and the steel/fiberglass tape will be thoroughly cleaned using a laboratory
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grade detergent and triple-rinsing in deionized water. The probes will be

towel-dried before being lowered into any well.

The electric well sounding device will be calibrated prior to use.

Calibration will include:

at least

include:

6

.9

All

measuring-distance from electrode to reference markers printed or
fastened to the cable by the manufacturer, and recording
discrepancies;

comparing measurements made with the electric sounding device with
measurements made using the chalked-type method (when possible) and
recording results.

calibration notes will be recorded. Instruments will be calibrated

once every four hours.

All water level measurements will also be recorded. Data to be recorded

.3

date and time;

personnel;

weather conditions;

project number;

measuring method and device;

calibration data;

well number;

top of casing measuring point elevation;
measured depth to water;

water level elevation;

tidal data and references (if applicable};
other observations.

Slug Tests

The slug test is a means of evaluating the hydraulic cenductivity or

transmissivity of a given water-bearing unit by the rate of rise or fall of

the water level in a well after a known volume or "slug" of water is

instantaneously displaced or removed from the well.

b
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Slug tests will be performed by the project geologist who will in turn
be supervised by a Certified Engineering Geologist. Prior to field
mobilization, all well data and lithologic data will be removed to determine:
. method of test to be used (displacement or withdrawal);
= volumes of water to be injected or withdrawn; and
= method of data.collection.
Slug displacement tests will be completed by instantaneously injecting
a known volume of water into the well or by dropping a cylinder (slug) into
the well to displace a known volume of water. When using the slug injection
method, formatiomal water will be added to the well using a PVC funnel with
a ball valve. For the slug displacement method, the slug will be constructed
of PVC pipe with a diameter at least one inch less than that of the well
casing. The cylinder will be partially filled with clean sand, capped, and
tested to ensure that no water will enter the slug once submerged. No glues,
solvents, or tape will be used in the construction of the slug. Clean cotton
rope will be fastened to the slug to lower and raise the slug from the well.
The slug will be washed with laboratory grade detergént prior to and between
uses.
Prior to performing the test, accurate static water level measurements
will be collected from the well using the methods described in Section 6.8.2.
Water level measurements collected during the test will be measured
automatically using a data logger connected to a downhole pressure

compensated transducer; or manually, using an electric well sounding device.

The transducer measures the pressure resulting from the water over the
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sensor. The data logger periodically records the time and pressure values
and converts the pressure to height of water above the transducer.

The data logger/transducer will be calibrated according to the
manufacturer's specifications. Calibration will be verified by comparing the
data logger read-out to manually measured water levels. The instrument will
be calibrated. for.each well tested. Water levels will be:allowed to reach
static equilibrium following the insertion of the transducer below the water.

Slug withdrawal tests will be completed by either utilizing the
dedicated pumps previously installed for groundwater sampling purposes,
temporarily installing a pump, or using a bailer to remove a predetermined
volume of water. Static water level measurements will be collected prior to
the tests. If a pump or bailer is lowered into the well, the water level
will be allowed to equilibrate prior to initiating the test. Water level
measurements during the test will be measured in the same fashion as
previously discussed. All equipment will be thoroughly cleaned with steam ox
a liquinox soap solution followed by a triple distilled water rinse prior to
each use. All decontamination and instrument calibration procedures will be

documented using the appropriate field forms.

6.9.4 Pumping Tests

Pumping tests will ©be performed to determine the hydraulic
characteristics of & given water-bearing unit. Special details pertaining to
pump tests including test duration, methods, data recording methods, and

test objectives will be outlined in the work plan for each given task.



Section No. 6
Revision No, 1
Date: January 13, 1992
Page 51 of 55

A constant rate pumping test will be used to obtain the specific
capacity of a well and the transmissivity and storage values of a given
water-bearing unit. This test involves pumping a well at a constant rate and
measuring drawdown levels in the well being pumped and nearby observation
wells. The well will be pumped for 24 to 72 hours depending on the type of
aquifer. Recovery measurements will be collected from the pumping well and
observation wells after the pump has been shut off.

Step drawdown tests will be performed on the pumping well prior to
performing the constant rate test to determine an appropriate pumping rate at
which the constant-rate test should be performed, This test involves
increasing the pumping rate at regular intervals and recording the resultant
drawdowns. The wvalue of the step drawdown test 1is that it shows the
reduction in specifie capacity with increasing yields.

All pumping tests will be performed by the project geologist who will in
turn be supervised by a Certified Engineering Geologist. The necessary
permits for well discharge (if any) will be obtained prior to performing the
test. Methods for-disposal of discharge water generated will be investigated
and addressed in the work plan for each given task,

Water level measurements will be collected for a minimum of 72 hours
prior to the test to ensure static conditions exist. Dynamic water levels
will be measured using the data logger/transducer equipment previously
described. All equipment will be thoroughly cleansd with steam or a liquinox
soap solution followed by a triple distilled water rinse prior to use. Well

pumping data including time, date, weather conditions, drawdown, recovery,
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pump used, discharge volumes and rates, and other relevant data will be

recorded.

6.10 1In-

Situ Subsurface Exploration and Testing

6.10.1 Standard Penetration Tests (SPT)

Standard penetration tests will be utilized for evaluating the strength

and/or relative density of soils in-situ. This test will be performed in

general conformance with ASTM Standard D 1586-67.

The

test will be performed with a 1-3/8-inch 1.D., 2-inch 0.D. split

barrel standard penetration sampler. The sampler is driven into the bottom

of the borehole using a 140-pound hammer dropping 30-inches in free fall.

The

procedure 1s generalized as follows:

clean the boring of all loose material and material disturbed by
drilling, before inserting sampler;

administer a few light taps with the hammer to seat sampler;

drive the sampler at lest 18 inches, or until normal maximum
resistance (refusal) is reached, using the standard hammer and drop
(refusal is defined as a penetration of less than 6 inches for 100
hammer blows);

count and record the blows required to drive each 6 inches of
penetration; and

obtain a consistent 30-inch free-fall drop of the hammer with two
wraps of a rope around the cat-head on the drill rig, (Cables
attached to the hoisting drum should nect be used since it is
difficult to ohtain a free fall).

Sample intervals and blow counts will be recorded in the borehole log in

addition

to the USC description of the corresponding lithology.

(oY
'

i1

[




Section No. 6
Revision No. 1
Date: Jarnuary 13, 1992
Page 53 of 55
Correlations between blows per £foot penetration {(n-value) and the
consistency and unconfined compressive strength in clays, and the compactness
in sands will be made with caution using the appropriate reference curves.

Depth, rod diameter, material penetrated, and proximity to groundwater will

also be recorded in the field record and considered in the data analysis.

6.10.2 Cone Penetrometer Testing

Cone penetrometer exploration will be wused to characterize the
stratigraphy of a site, especially in geologic environments devoid of hard
obstacles such as bouldets, sténe fragments or gravel beds.

Cone penetrometer exploration consists of the advancement of a probe
into the ground while measurements of the probe tip resistance and sleeve
resistance are recorded. The ratio of the two forces .provides .valuable
insight into the properties of the materials being penetrated.

Cone penetrometer tests will be performed in general conformance with
ASTM Standard D 3441-75T. Cone penetrometer tests will be performed in the
general vicinity of boreholes which have been carefully logged by a
geologist. The interpretation of the CPT data will be calibrated to site
specific conditions.

Cone penetrometer tips may be equipped with instrumentation which
measures the specific conductance of the water surrounding the tip. When
equipped with this instrumentation, cone penetrometers can be used to
additionally assess the groundwater quality impact of waste management units

which store or handle inorganic liquids of high lonic strength.
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Following the completion of cone penetrometer exploration at each

borehole, the cone penetrometer will be withdrawn from the ground and the
hole will be grouted. Grouting will be accomplished by re-entering the hole
with a probe which is advanced to the total depth of the hole and then
removed as grout is pumped into the probe hole. Alternatively and

preferably, because -of-recent:equipment design changes, -grouting will be

performed concurrently with cone penetrometer withdrawal.

6.10.3 Geophysical Logging
Deep boreholes drilled using rotary-wash methods will be electrically
logged using geophysical methods. The geophysical techniques to be employed

are contained within the U.S. Geological Survey National Handbook of

Recommended Methods for Water Acguisition (1977). The geophysical techniques
to be employed include spontaneous potential and resistivity logging.
Spontaneous potential (SP) is wused to evaluate bed thickness,
differentiate porous from non-porous materials, and evaluate water quality.
The SP log is a graphic plot of the small differences in voltage that develop
at contact between borehole fluid, clay deposits, and water in aquifers.
Resistivity logging measures the electrical resistivity of a known or
assumed volume of subsurface materials under the direct application of an
electrical current. This logging 1is wuseful in evaluating formation
resistance, formation porosity, and cake resistivity, and water saturation.
The methods that will be used are the single point and long (72-inch) normal

logs.

|
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All electrical borehole logging will be completed by a registered
geophysicist or licensed geophysical technician. The project geologist will
oversee the geophysical logging operation.

Logging will be completed prior to casing installation. All geophysical
logging tools will be washed using a laboratory grade detergent and rinsed
prior to and between uses.

Geophysical logs will be compared to the lithologic log prepared by the
geologist during borehole drilling as part of the instrument calibration
process. In addition, all instruments will be calibrated implementing the

methods described in "Application of Borehole Geophysics

to Water Resources Investigations"™ (USGS, 1976}.
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7.0 CHAIN OF CUSTODY

7.1 Field Procedures

A critical aspect of sound sampling and analysis protocols is the
maintenance of strict chain-of-custody procedures. Field chain-of-custody
procedures include inventorying and record keeping during sample collection
and shipment through laboratory receipt. The field sampler is personally
responsible for the care and custody of the samples collected until they are
properly transferred. In general, a sample is under chain-of-custody control
if:

wm it is in the sampler’s actual possession;

m it is in the sampler's view after being in his/her physical
possession;

" it is secured by the sampler so ho one can tamper with the sample;

u it is secured in an area which is restricted to authorized
personnel.

Sample identification documents must be carefully prepared so that
jdentification and chain-of-custody can be maintained, and sample disposition
can be controlled. Sample identification documents Include:

a Chain-of-Custody records;

s Custody seals; and

z Field notebooks

The sampler must fill out adhesive sample labels and secure them to the

sample container. Forms and labels are filled out with waterprcof Inx.

Where necessary, the label is protected from water and solvents with clean

label protection tape.

I
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The information on these labels will correspond to the Chain-of-Custody
Record which shows the identification of individual samples and the contents
of the shipping container. The original record will accompany the shipment,
and a copy will be retained by MARK.

When transferring samples, the individual relinquishing and receiving
will sign, date, and note the time on the record. This record documents
sample custody transfer.

Samples are packaged properly for shipment and dispatched to the
appropriate laboratory for analysis, with a separate Chain-of-Custody Record
accompanying each shipment. Shipping containers are padlocked or sealed with
custody seals for shipment to the laboratory.

A designated sample custodian accepts custody of the shipped sampies and
verifies that the information on the Sample Identification number matches
that on the Chain-of-Custody Records. Pertinent information as to shipment,
pickup, and courier is entered in the "Remarks" section. Once the laboratory

custodian receives the samples, laboratory personnel are responsible for the

care and custody of the samples.

7.2 Laboratory Procedures

Laboratory chain-of-custody procedures are specific to each commercial

labeoratory.
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8.0 CALIBRATION PROCEDURES AND FREQUENCY

8.1 Field Calibration Procedures

The equipment used in collecting field data includes a variety of
instruments. Proper maintenance, calibration, and operation of each
instrument is the responsibility of the field staff assigned to the project.
all instruments and equipment used are to be maintained, calibrated, and
operated according to the manufacturer’s guidelines and recommendations.

At a minimum, all instruments should be inspected and calibrated upon
receipt. In the event that the instrument is not supplied with
manufacturer’s recommendations for calibration and calibration fregquencies,
the following guidelines apply:

n All equipment should be calibrated each day (at a minimum) prior to
a field use.

= Instruments for which calibration cannot be easily checked should be
either tested against another calibrated instrument of a similar
type, or returned to the manufacturer for appropriate calibration.
If tested against another instrument capable of making the same
measurements, variation between instruments must not exceed 5
percent. If readings vary more than 5 percent, the instrument
should be returned to the manufacturer for calibration;

= A permanent record of instrument calibration should be maintained
and kept with each instrument.

Instrument specific calibration procedures are outlined in the following

sections.

8.1.1 pH Meter
pH meter calibration procedures are in accordance with manufacturer’s

instructions.

8.1.2 Conductivity Meter
Conductivity meter calibration procedures are Iin accordance with

manufacturer’s instructions.

8.1.3 Water Level Recorder
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Water level recorder procedures are in accordance with manufacturer’s

instructions.
8.1.4 Dissolved Oxygen Heter

8.1.4.1 Operation Principles - The calibration procedures presented
for the Dissolved Oxygen Meter pertain to the ¥8I 5700 series dissolved
oxygen probes. Y¥SI 5700 Series probes are polarographic sensors. A thin
permeable membrane stretched over the sensor isclates the electrodes from the
environment, but allows oxygen and certain other gasses to enter. When a
polarizing voltage is applied across the sensor, oxygen that has passed
through the membrane reacts at the cathode, causing a current to flow.

The membrane pagses oxygen at a rate proportional to the difference
across it in partial pressure of oxygen. Since oxygen is rapidly consumed at
the cathode, it can be assumed that the oxygen pressure under the membrane is
zerc. Hence the force causing the oxygen to diffuse through the membrane is
proportional to the partial pressure of oxygen outside the membrane. As the
oxygen partial pressure varies, both the oxygen diffusion through the

membrane and the probe current will change proportionally.

8.1.4.2 cCalibration - cCalibration of the Dissolved Oxygen Meter is
performed as described in the instruction manual, a copy of which shall be
kept with the instrument at all times. Salient features of the recommended
calibration procedure (i.e., air calibration) are listed below. During
calibration, it is important that the instrument be placed in the intended
operating position. Following preparation of the probe (sse Manual),
calibration proceeds as follows:
a With switch in the OFF position, adjust the meter pointer to Zero
with the screw in the center of the meter panel. Readjustment may

be necessary if the instrument position is changed.

] Switch to ZERO and adjust to zero with zero control knob.
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n Switch to FULL SCALE and adjust the FULL SCALE knob until the meter
needle aligns with the "15" mark on the mg/l scale.

» Attach the prepared probe to the PROBE connector of the instrument
and adjust the retaining ring finger tight.

] Before calibrating allow 15 minutes for optimum probe stabilization.
Repolarize whenever the instrument has been OFF or the probe has
been disconnected.

n Switch to CALIB 02 position.

u Place the probe in moist air. Probes can be placed in ¥STI 5075A
Calibration Chamber or the small calibration bottle (the one with
the hole in the bottom) along with a few drops of water. The probe
can also be wrapped loosely in a damp cloth taking care the cloth
does not touch the membrane. Wait approximately 10 minutes for
temperature stabilization. This may be done simultaneously while
the probe ig stabilizing.

= With the CALIB Knob set the meter pointer to the mark for the local
altitude. Be sure reading is steady. For calibration at altitudes
higher than 7000 feet above sea level, see Table II of manual.
Recalibration is recommended when altitude is changed. A 1000 ft.
altitude change can result in a 3 percent reading error - 0.3 mg/l
at 10.0 mg/l.

Calibration should be checked for each series of measurements in the
field and adjusted accordingly. During instrument operatibn, it is important
to nete that salinity levels affect the measurement of dissolved oxygen.
Correspondingly, the salinity of the water being evacuated should be known or
estimated, and readings adjusted appropriately as described in the operating
manual. In addition, accurate measurements of dissolved oxygen require that

the probe or solution being monitored be kept in constant motion.
8.1.5 Gas Chromatograph

8.1.5.1 Operation Principles - The calibration procedures presented for
gas chromatography will be used with the Hewlett-Packard (HP) 5890A/15334 gas
chromatographic system or ths Photovac field gas chromatographic system. The
operating principles for both systems are similar. A sample is injected inte
a packed or capillary column and is carried through the column by an inert
gas. The column serves to separate the individual constituents injected into

the column. Exiting the column, the separated constituents are detected by

o
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a detector, which produces an electrical signal proportional to the quantity

of material present. This signal is fed to a strip chart recorder and/or

integrator. Integrator or recorder output are then used in conjunction with

previously injected standards of known concentrations to identify and

quantitate the chemical constituents present.

8.1.5.2 Calibration Procedures - Minimum calibration protocols for the

field gas chromatography work include the following:

Calibration standards are prepared at a minimum of three
concentration levels for each parameter of interest;

Area responses are tabulated against concentration for each compound
of interest;

Response factors for each compound are calculated;

If the response factor over the working range is consistent (i.e.,
less than 15 percent of relative standard deviation}, the RF ¢an be
assumed to be invariant and the average RF used for calculations.
Alternately, the results can be used to plot a calibration curve of
response ratios against response factors; and

The working calibration curve or response factor must be verified on
each working day by the measurement of one or more calibration
standards. If the response for any parameter varies from the
predicted response by more than +15 percent, the test must be
repeated using a fresh calibration standard, or alternatively, a new
calibration curve must be prepared for that compound.

8.2 Laboratory Calibration Procedures
Laboratory calibration procedures are unique to each individual
laboratory.
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9.0 ANALYTICAL PROCEDURES

The laboratory that provides analytical services for samples collected
for this project adheres to the procedures and protocols of the U.S.
Environmental Protection Agency (EPA), and is certified in the State of
California.

Laboratories which will provide any required QA/QC comtrol tests are
certified in the State of California and will perform all analytic procedures

in compliance with the applicable EPA protocols,

L
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10.0 DATA VALIDATION, REPORTING AND DOCUMENT CONTROL FPROCEDURES

Data Validation and Reporting

Literature Reviews

Data validation and reporting procedures for information obtained from

the literature will be performed in accordance with the following:

10,

1.

All literature articles reviewed and potentially used as references
for MARK reports shall be summarized on MARK Literature Review
Summary Forms;

At the top of the Summmary Form, the publication shall be identified
using the reference style which follows:

First Author’s last name (comma) first two initials (use periods
after each) (comma) Second Author'’s last name (comma first two
initials (periods) (comma) and Last Author’s last name (comma)
initials (periods) (comma) Year (comma). Capitalize only the first
letter of the first word in the title of the publication,. as well as
in scientific names and proper names (colon). Publishing location
(comma) Publisher (comma) volume (small letter "v" period and Arabic
numeral) (comma) page numbers (small letter "p* period and Arabic
numerals) (period)., Other abbreviations should be in small letters
and Arabic numerals;

After review, a copy of the technical article shall be placed in the
MARK library;

All summary forms shall be routed to the project file wvia the
Project Manager and Prinicpal-in-charge;

The Project Manager or the Principal-in-charge may at their

discretion, request that another MARK employee review the same
article and verify the information presented on the summary form.

Field Measurementcs

Data validation and reporting procedures for field data will be

performed in accordance with the following protocols:
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The Project Manager shall assign a staff or project level team
member the responsibility for validating or reporting the field
measurements;

The assigned individual shall validate all field measurements used
or presented in a MARK report by:

- checking the calibration procedures utilized at the specific
site;

- comparing the data to previous measurements obtained at the
specific site;

- reviewing the daily reports for adherence to established
protocols;

- reviewing the data for reasonableness.

The assigned individiual will document his review in the project
file;

The assigned individual will report to the Project Manager on any
variations or anomolies in field data which cammot be explained by
local conditions; . -

The Project Manager will review the questioned data and determine

how and if the data should be used in MARK reports or engineering
evaluations.

Laboratory Data

Laboratory data validation and reporting procedures will be performed in

accordance with the following protocols:

The Project Manager shall assign a staff or project level team
member the responsibility for wvalidating and reporting the
laboratory data;

The assigned individual will wvalidate all laboratory data used or
presented in MARK reports by:

- reviewing the quality control data associated with the
laboratery data for compliance with established procedures,
protocols and quality assurance objectives (i.e. precision,
accuracy and completeness);

10-2
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- reviewing the results for reasonableness in conjunction with
- knowledge of past monitoring data and hydrogeclogic conditions
for evidence of significant deviations from established trends;

- documenting his review in the project file.

n If data validation procedures suggest a problem exists, the review
individual shall:

- mnotify the Project Manager of the questionable. data;

- review the field records for evidence that the data anomolies
are related to sampling technique/error;

" If a review of the filed sampling procedures does not resolve the
question associated with the laboratory data the Project Manager or
his appointed designee shall contact the laboratry QA/QC
representative and challange the suspect data;

» After careful review, the laboratory QA/QC representative shall
either verify, discount or modify the reported data, and issue a
revised report as required.

10.1.4  Computer-Processed Data

Data wvalidation and reporting procedures for computer-processed data

will be performed in accordance with the following protocols:

»  The project manager shall assign a project or senior level team
member the responsibility for wvalidating or reporting computer-

processed data;

» The assigned individual shall validate all computer-processed data
by:

- reviewing the computer software specifications and validation
test results

- reviewing the cemputer input data for reasonableness;

- reviewing the computer output data fer reasonableness and
consisting with observations made in the field; and

- performing "spot check™ hand calculations and comparing to
computer gensrated results.

10-3
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Upon completion of his review the assigned individual shall:
- initial the computer software as acceptable and approved; and

- initial the computer-processed data as acceptable and approved;
or

- report back to the Project Manager with specific reasons why the
-computer-processed data are unacceptable.
Engineering Calculations

Data wvalidation and reporting procedures for engineering

caleulations will be performed in accordance with the following protocols:

10.1.6

All engineering calculations will be performed, initialed, and dated
on MARK calculation sheets;

All equations used as a basis for calculations shall be referenced
and numbered in MARK reports and calculation sheets;

The Project Manager will assign a registered. engineer. in the
appropriate field to review the engineering calculations;

The assigned review engineer will review the calculations and if
found to be satisfactory, initial and date the calculation sheets.

Reports and Drawings

All reports and drawings shall be reviewed and approved by the Project

Manager and the Principal-in-Charge prior to release. Reports shall be

distributed and maintained in accordance with the procedures outlined in

Section 10.2

]
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10.2 Document Contrel

10.2.1 Responsibilities

The Project Manager has responsibility for overall document control
program and is responsible for the maintenance of the document control
system. Project personnel (i.e. task leaders) are responsible for projeét

documents while working on the site.

10.2.2 Accountable Documents

Almost all project-related materials used or generated are accountable
documents. Examples include project notebooks, logbooks, field data forms,
field notebooks, Traffic Reports, Chain-of-Custody Records, analytical data,
maps and photographic prints. Each completed document is listed in a project

inventory and filed in the project file.

10.2.2.1 Field Documents - Serialized (i.e., numbered) field documents
which are routinely used include:

Chain-of-Custody Forms;

u

= Traffic Reports;

m Special Analytical Services Request Forms; and

s  Gustody Seals.

These documents are distributed for sampling activities. It is the

responsibility of Task Leaders and Project Managers to ensure that these
documents are used appropriately, filed correctly, and distributed to the
designated organizations.

In addition to these documents, field notebocks, field data forms,

calculation briefs, and photographs are subject to inventery and control
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procedures. Specific protocols to be followed for these documents include

the following:

. All entries to the Field notebook and field data forms will be made
in waterproof ink;

» Each entry will describe the sample location, field measurements
taken, station number, and sample identification number;

s All in-situ-measurements and field observations shall be recorded
with all pertinent information necessary to explain and reconstruct

field activities;

= A record of all serialized document numbers will be complete in
matrix format either in the notebook or on separate attachments;

= Each page of field notebook or field data form and calculation brief
shall be dated and signed by all individuals making entries on that

page;

« The Project Manager and the field team on duty are responsible for
ensuring that field notebooks and data forms are used during all
monitoring activities and are stored safely; : -

» Any lost, damaged or voided field notebooks or data forms shall be
reported to the Project Manager.

10.2.2.2 Office Documents - Office materials include project notebooks

and project logbooks, test analyses, calculation briefs, maps, diagrams, etc.
Maintaining these and other documents, including reference materials,
laboratory reports, and project reports is the responsibility of the Project
Manager until the closed project file is assembled. The Project Manager will

oversee that documents are laheled, filed, and stored in accordance with

“heir classification.
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10.2.3  Document Distribution

The Project Manager will be responsible for coordinating the

distribution system of all project documents. This will include documents
such as: bid specifications, sampling and technical plans, draft and final
reports on field activities and results, and modeling reports. The documents
generated by contractors, potential responsible parties and their
representatives, and local and state agencies will be sent to the Project

Manager after completion of internal QA/QC procedures. The project manager

will then distribute these documents as requested by the client.

10.2.4 Filing System
Authorized project files are filed alphabetically by client name. All
files will be accounted for by a Confidential Document Inventory -and must be

signed out and returned daily.

Project files will be arranged from front-to-back as follows:

B Project File, as long as papers are clipped into the file folder it
is treated as a "single document™;

» Masters (hard copy for reproducing proposals or reports) - diskettes
are to be kept in a separate locked file cabinet.;

®  Reports (starting with the earliest);

. Reference materials (if an accordian file, the file is considered
one document);

] Folded Maps (if in accordian file, the file iIs considered one
document) .

Each item listed above for confidential projects will be assigned a

"document access" number. "Radiant" red file labels (for confidential
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documents) are used and a "radiant™ red label with document access numbers
are affixed to the upper right hand corner of the document. The documents, in
turn, are placed in hanging folders with the same access number. Any new
documents that cammot be clipped into the project file shall be added to the
aforementioned inventory when received and a new access number will be
assigned and a hanging folder shall be prepared.

The authorized project files will be ACCO four-part folders (Stock No.
15036) or equivalent. As such, they have clips for six categories of
organization which shall contain from left (front) to right (back) the
following:

n Correspondence

- letters, contact records, transmittals, meeting notes, memoranda
filed in chronological order; oo -

= Scope and Budget
- signed Purchase Orders, proposal or contract {copies) with cost
estimate sheets and supporting data, work plams or any change
orders, correspondence or contact records documenting change
orders;

w Field Data (or other category)

- daily reports, boring logs, water level measurements, aquifer
test data, ete.;

» Laboratory Data (or other category)

- chain-of-custody forms, physical property and strength test data,
analytical laberatory data;

x Data Evaluation (or other categery)

4]
rt
)

- calculation sheets, engineering analysis, cost estimates, d&
interpretations, well inventories;

10-38
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s Report/References (or other category)

- technical reports, contact records with agencies on technical
matters, articles, report outline with Principal-in-Charge (PIC)
approval,

For those large projects where the data exceeds the capacity of the file
clips, or where the Project Manager wants to organize the data according éo
tasks, separate files may be made for the aforementioned or other categories;
however, a project management (task -1) file should keep a cross reference
note for referral to the separate files. Additionally, other categories,
such as specific project tasks, may be used to suit the needs of the Project
Manager if approved by the Principal-in-Charge.

Maintenance of authorized project files is a continuous task and the
responsibility of all; however, the Project Manager has ~the ultimate
responsibilicty. Frequently, the file shall be reviewed to insure the
following:

= correspondence is kept in chronological order;

. duplicate material is discarded;

n field forms, daily reports, and other documentation are completed
with all of the necessary information;

" incomplete notes, inflammatory comments or other unmbusiness-like or
unprofessional materials are discarded;

n technical data which is useful on other projects such as reglonal
geologic reports, technical procedures, aerial photographs are to be
removed when not needed and placed in  the technical
references/library; and

n all preliminary draft data, comments, workups, calculations are
discarded.
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10.2.5 Confidential Document Control

All project documents will be considered as confidential. Specific
proceudres which will be followed to maintain confidentiality include the
following:

s all documents/files will be secured in locked file cabinets or
equally.secure.areas during other than normal working hours, unless
the files are personally attended by a person authorized to have
access to such files;

. a continuous and permanent record will be maintained of all persons
who access any documents/files, including for each file: the person
having access, date and period of access, and location of file;

= employees who are not members of the project team or management are
not allowed immediate or direct access to confidential
files/documents without approval of the Project Manager or
Principal-in-Charge.

10.2.5.1 Confidentiality Agreement - All MARK employees will record

and sign a Confidential Disclosure Agreement, acknowledging that they are

familiar with and agree to abide by the confidential document control

procedures outlined in Section 10.2.5.

10.2.5.2 Security Audits - The Principal-in-Charge will periodically
schedule security audits to determine if the confidential document control
procedures are being followed. The Principal-in-Charge will implement
corrective actions judged as necessary to correct any deficiencies mnoted

during the security audit.
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11.0 QUALITY CONTROL CHECKS AND FREQUENCY

11.1 Field Quality Control Checks

Field quality control checks refer to the efforts made to evaluate the
accuracy, reproducibility or representatives of the system parameters being
measured. Normally related to samples for subsequent chemical analysis,
field quality control refers to the preparation and subsequent analysis of
travel blanks, field blanks, field duplicates, field splits and blind spikes.
When related to physical measurements, field quality contrel generally refers
to duplicate or split measurement of parameters of interest. The magnitude
or frequency of various field quality control checks will be specified in the
sampling and analysis plan. In the following sections, protocols for the
preparation/collection of field quality control samples are provided, as is
a recommended frequency for implementation. This frequency is included as a
best practices guide to be followed when the sampling and analysis plan is
either not specific regarding the scope of the quality control program or
when the sampling and analysis plan specifies the frequencies in the QAPP be
utilized. It is important that all project team members be knowledgeable
regarding the scope of the quality control program. The Project Manager
should be consulted when questions regarding the scope of the quality control

program arise.

11.1.1 Travel Blanks
Travel blanks are samples which are prepared by the laboratory or field

personnel by filling a representative sample container with material which is
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known tq_contain non-detectable levels of constituents of interest. These
samples are then transported with the filed samples and analyzed for evidence
of systematic contamination from the sample container, sample storage and
transport, or sample analysis. Because travel blanks are used to detect
systematic contamination from sample containers, travel blanks shall be

prepared from the same "batch" of sample containers as used for the field

samples.

11.1.1.1 Soil Gas Samples - An unused sample cartridge is transported
into the field with the sampling equipment. The trip blank cartridge is
handled in the same manner as a sample, but a sample is not collected through
this cartridge. The trip blank is returned to the lab with the other samples
and analyzed. If VOCs are detected, sample handling and transport procedures

are subsequently reviewed.

11.1.1.2 Water Samples - Travel blanks for water sampling program
generally refer to the preparation of samples using "organic free" water for
subsequent analysis for volatile organics. One volatile organic travel blank
should be analyzed per day per transport container. Travel blanks are also
prepared for subsequent analysis for non-volatile organics and metals, when
these parameters are also of potential concern. Travel blanks for these
parameters should be analyzed at a frequency of approximately one for every

20 samples collected.

-
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11.1.1.3 Soil Samples - Due to difficulties associated with

verification of "blank" soil, travel blank soil samples are not recommended

as part of the quality control program.

11.1.1.4 Air Samples - Travel blanks for air sampling program refer to
the preparation-of samples using an air supply which has been certified By
the supplier to contain non-detectable levels of volatile organic
constituents, or constituents of interest. One volatile organic travel blank

should be analyzed per day of air sampling activities.

11.1.2 Field Blanks

Field blanks are samples which are prepared in the field to evaluate if
the methods and procedures used to collect the samples result in
contamination of the sample. Field blanks are prepared‘bf saﬁpliné methods
previously known to contain non-detectable levels of the constituents of
interest using, to the extent feasible, the same equipment and procedures as
used for the collection of actual field samples. These samples are
identified as if field samples and transported with the field samples to the

laboratory for analysis.

11.1.2.1 Soil Gas Samples - Prior to each day's soil gas sampling,
field blanks of the entire sampling apparatus are taken and analyzed to check
background contamination in the sampling system and cartridges. Sampling
cartridges are attached to both the inlet and outlet end of a sampling probe.
The sample collected in the discharge end cartridge 1s representative of

sampling train contamination only while the intake cartridge provides a
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measure of the atmospheric concentrations. Additional field blanks are

collected prior to any reuse of recleaned sampling equipment.

11.1.2.2 Water Samples - For water sampling programs, one field blank
should be prepared and analyzed for every 10 samples collected. Procedures
for the preparation of field blanks will vary depending on the equipment and
procedures used for water sampling. When sampling wells with dedicated
equipment, field blanks shall be collected by simply filling a typical
sampling container with *blank" water in the field, in the same manmer that
field samples are collected. Alternatively, for water samples collected from
temporary probes, field blanks shall be collected by placing the probe in a
container of "blank" water and pumping water through the probe into the
sample container, simulating, to the closest extent possible, the collection
of a field water sample using this method.

11.1.2.3 Seil Samples - Due to problems associated with the
verification of "blank" soil, no soil field blanks are recommended as part of

the quality control program.

11.1.2.4 Air Samples - For air sampling programs, one field blank
should be prepared and analyzed for every 10 field samples collected. As
with field blanke for water sampling programs, field blanks for air sampling
prograns will vary depending on the equipment and procedures used for the alr
sampling. Air certified to contain non-detectable levels of the constituents
of interest should be wused for the preparation of £field blanks. For

situations where immediate on-site analysis is being performed, background or
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ambient air may be utilized if the quality of this air is found to be
consistent and thus able to be or accounted for in the field blank
evaluation. Field blank sample collection may involve the direct transfer,
through the sample pump, of "blank" air to the appropriate sample container.
For soil gas probes, field blank preparation will involve the passage of
blank or ambient air through a typical probe prior to collection and

analysis, with sample collection performed using the same equipment and

techniques as used for actual field samples.

11.1.3 Field Duplicates

Field duplicates are collected to evaluate the reproducibility of
laboratory data or physical measurements. Field duplicates are prepared by
the immediate sequential filling of sample containers at the same’ sample
location, or by the collection and mixing of a sample in one container and
subsequent transfer into two other containers. TField duplicates are samples
sent to the same laboratory; and which are labeled in such a manner as to

suggest they are samples from different locatiomns.

11.1.3.1 Soil Gas Samples - Duplicate soil gas samples are collected
from each sampling location. Duplicate analyses are performed on at least 10
percent of the samples collected, or if the initial analysis is outside QA

specifications.

11.1.3.2 Water Samples - Field duplicate water samples should be
collected for approximately 1 out of every 10 water samples collected. Field

duplicates are prepared by the sequential filling of sample containers. If
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field split samples are also being collected, the frequency of field
duplicate samples should be reduced so that either a field duplicate or field
split is collected for approximately one out of every 10 water samples

collected.

11.1.3.3 Soil Samples - Field duplicate soil samples are not
recommended due to difficulties in obtaining true "duplicate" samples in the

field.

' 11.1.3.4 Air Sample - Field duplicate air samples should be collected
for approximately 1 out of every 10 air samples collected. Field duplicates
are prepared by the sequential filling of sample containers. If field split
samples are also being collected, the frequency of field duplicate samples

should be reduced so that either a field duplicate or field split is

collected for approximately one out of every 10 air samples.

11.1.4 Field Splits

Field splits are collected to evaluate the reproducibility and
comparability of laboratory data or physical measurements. Field splits are
prepared by the immediate sequential filling of sample containers at the same
sample location, or by the collection and mixing of a sample in one container
and subsequent transfer into two other containers. Field splits are sarples
sent to different laboratories; and wnich are labeled as if they are routine

field samples.
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11.1.4.1 Soil Gas Samples - Because the primary reason for use of soil

vapor surveys is the availability of on-site real-time analytical capability,

field splits are not used to check the accuracy of daily analytical data.

11.1.4.2 Water Samples - Field splits water samples should be collected
for approximately 1 out of every 10 water samples collected. If field
duplicate samples are also being collected, the frequency of field split
samples should be reduced so that either a field duplicate or field split is

collected for approximately one out of every 10 water samples collected.

11.1.4.3 Soil Samples - Field splits are not recommended due to

difficulties in obtaining true "split" samples in field.

11.1.4.4 Air Sample - Field split air samples should be collected for
approximately 1 out of every 10 air samples collected. If field duplicate
samples are also being collected, the frequency of field split samples should
be reduced so that either a field duplicate or field split is collected for

approximately one out of every 10 air samples.

11.1.5 Blind Spikes

Blind Spike samples are samples of known concentration which are
submitted as if normal field samples to evaluate to accuracy of laboratory
results. Spike samples are normally prepared by a certified laboratory at
typical concentrations of 10X to 100X the detection level. Laboratories
preparing the spike shall submit written documentation to MARK regarding the

method of spike preparation and the theoretical constituent concentrations in
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the spike solutions. The laboratory should also prepare duplicates of the
spike solutions and store the duplicates (at 406) for a period of not less

than 60 days for possible confirmatory analysis at the discretion of the

Project Manager.

11.1.5,1. Soil .Gas Samples - During each standard calibration procedure
for soil gas analysis, the matrix (the activated carbon in the sample

collection cartridges only) is directly spiked and thermally desorbed.

11.1.5.2 Water Samples - A hlind spike sample should be prepared and
submitted for every 20 field sample collected. Final selection of the spike
frequency, laboratory to prepare the spike, and constituents and
concentrations to be spiked shall be made by the Project Manager or as

specified in the sampling and analysis plan.

11.1.5.3 Soil Samples - Due to problems associated with evenly

distributing a spike to a soil sample, no blind soil spikes are recommended.

11.1.5.4 Air Samples - A blind spike sample should be prepared and
submitted for every 20 samples collected. Final selection of the spike
frequency laboratory to prepare the spike, and constituents and
concentrations of the spike shall be made by the Project Manager or as

gpaecified in the sampling and analysis plan.
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12.0 AUDIT PROCEDURES

The Quality Control Officer will monitor and audit the performance of
the QA procedures outlined in the QAPP. The Quality Control Officer will
conduct field and office audits which will ensure that the information being

gathered is reliable and of good quality.

12.1 Field Audits

The Quality Control Officer may schedule audits of field activities at
various times to evaluate the execution of sample identification, sample
control, chain-of-custoedy procedures, field documentation, instrument
calibration and field measurement and sampling operations. The evaluation is
based on the extent to which the applicable Standard Operating Procedures
(SOP)s are being followed.

Field documents pertaining to sample identification and control will be
examined for completeness and accuracy. Field notebooks and field data forms
will be reviewed to see that all entries are dated and signed and that the
contents are legible, writtenm in ink, and contain accurate and inclusive
documentation of project activities. Because the notebook and field data
forms provide the basis for reports written later, they will contain only
facts and observations. language will be objective, factual and free of
personal interpretations or other terminology that might prove inappropriate.

The auditor will also check to see that chain-of-custedy procedures are
being followed and that samples are being kept in custody at all times and

are in locked containers or vehicles te prevent tampering.
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Sampling operations will be evaluated to determine if they are performed
as stated in the project plan or as directed by the project manager. The
auditor checks to determine that the appropriate number of samples are being
collected, samples are placed in proper containers, and proper preservationm,
packaging, and shipment protocols are being followed.
Field measurement activities will be evaluated to determine if they are
performed according to QAPP guidelines. The auditor will spot check various

instruments for proper calibration, the frequency of calibration, and that

the techniques utilized with these instruments are providing accurate data.

12.2 Office Audits

The Quality Assurance Office may schedule audits of project files.
During the audit, documents will be examined to determine that all necessary
items such as signatures, dates, and project codes are included. The auditor
will examine any classified documents and determine if they are handled and
stored in the proper manmer.

In addition to the audits performed by the Quality Assurance Officer,
the Project Manager will review product quality and will see that the project
is performed in accordance with approved quality assurance procedures. As
described in Section 10, prior to the production of the draft document, all
work products will undergo review by senior project staff and/or senlor staff
from the technical disciplines invelved in the work. This will ZIncluds
review of calculation briefs, test analyses. field neasurements, graphs.
tables, computer inputs-outputs, all medeling data and modeling reports and

any document whick invelves generating information from the field data.
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12.3 Laboratory Audits

In addition to the internal audits described in the individual
laboratory QAPPS, the MARK Project Manager or Quality Assurance Officer may
schedule an audit of the laboratory. The auditor will review the laboratory
procedures- for conformance with the procedures outlined in the laboratory

QAPP.
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13.0 PREVENTATIVE MAINTENANCE PROGEDURES

13.1 Field

Preventative maintenance for quality assurance includes those tasks that
must be carried out to minimize down time of the measurement systems.
General procedures for preventative maintenance which. apply to measurement
systems include the following:

" Instruments for field use will be checked and calibrated prior to
use in the field;

= A spare part inventory recommended by the manufacturer or judged as
appropriate based on equipment experience shall be maintained;

a»  When practical backup equipment is available;

« All instruments shall be stored and tramsported In protective
casings;

n Permanent records of the calibration and maintenance of each
instrument shall be maintained.

Instrument specific preventative maintenance shall be performed in
accordance with the manufacturer's recommendations and/or as described in the

following sections,

13.1.1 pH Meter
Preventative maintenance procedures for pH meters are in accordance with

manufacturer's instructions.

13.1.2 Conductivity Meter

rt
b

Preventative maintenance procedures for conduc

sccordance with manufacturer’'s instructions.
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13.1.3 Water Level Indicator
Preventative maintenance procedures for the water level indicators are

in accordance with manufacturer'’s instructions.

13.1.4 Dissolved Oxygen Meter
Specific procedures which should be followed for proper maintenance of
the Dissolved Oxygen Meter include the following:
= Replacement of the membrane and KCL solution at 2-4 week intervals
or when excessive bubbles form under the membrane, or when erratic
measurement/calibration data is observed.

= Storing the membrane in a moist environment when not in use.

» Replacement or reconditioning of the gold cathode should it become
tarnished or when it becomes tarnished.

s Replacement of the batteries at six month intervals. -

13.1.,5 Gas Chromatograph
The heart of preventative maintenance for chromatographic instruments is
daily, documented performance checks and calibration. Parameters such as
retention times and response factors will be observed and back-checked with
prior operational performance. In addition, the following specific
procedures will be followed:
s GC detectors will be cleaned every month or when performance, as
determined by accuracy and precision determination, begins to
degrade.

x Septa will be routinely changed.

" Incoming gas drying cartridges and effluent adsorbent traps will be
routinely changed.
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x GColumns will be routinely checked by performance and operating
conditions.

s Compressed gas cylinders shall be checked and replaced when less
than 500 psi of pressure is present.

« Temperatures of the injector, detector and column shall be routinely
checked.

s The paper supply in the computer printer/integrator shall be
routinely checked.

13.2 Laboratory

Laboratory preventative maintenance procedures are described in the

respective lsboratory QAFPs,
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14.0 DATA MANAGEMENT PROCEDURES

As part of the QA Project Plan, routine procedures will be used to
assess the precision, accuracy, and completeness of data for every
measurement parameter. In addition, an extensive review of field and
analytical data will be conducted to ensure that quality control criteria
have been met. Data assessment procedures to evaluate accuracy, precision,

and completeness of laboratory data are described in the following sections.

14,1 Aeccuracy

Accuracy is defined as the percent recovery for a spiked sample. A
sample spike is prepared by adding a known amount of a pure compound to the
environmental sample. The compound added is the same as that being assayed
for in the envirommental sample. These spikes simulate the bécﬁgrgﬁnd and
interferences found in the actual samples; the calculated percent recovery of
the spike is taken as a measure of the accuracy of the total analytical
method. When there is no change in volume due to the spike, it is calculated
as follows:

P = (D-X) 100 = Percent Recovery
(T-X)

where:

¥ = Measured value of analyte concentration in the sample before the
spike was added.

D = Measured value of analyte concentration in the sample after the
spike is added.

T — Assumed true value of analyte concentration in the sample after the
spike 1s added.
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14.2 Precision

Precision is defined as the relative percent difference of matrix spike
recoveries for two matrix spikes of the same sample (replicates) and is
evaluated in terms of the relative percent difference. Because of the
limited number of replicate samples that can be analyzed in environmental
samples using gas chromatograph techniques, precision cannot be evaluated in
terms of standard deviations. Consequently, outlier testing is not possible.
However, the precision of an analytical method can be evaluated from
internal lab and field duplicates by calculating the percent differemnces
between the duplicate sample results:

PD = 2 (D1-D2) x 100

{D1+D2)

where: - -
PD = Percent Difference
D1 = First Sample Value

D2 = Second Sample Value (duplicated)

14.3 Completeness

Completeness is described as the ratio of acceptable laboratory results
to the total number of analyses performed. A completeness value of less than
95% indicates that corrective action is necessary in order to limit the
nurber of defective results.

Criteria for defective results may include exceeded holding times,

percent recoveries outside the limits, or unsatisfactory supporting data such
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as dates, locations, or sample identity numbers. An analysis of sample

completeness will be conducted after each sampling round results are
returned. Completeness is defined as:

C=(1 - nunher of defective results _) 100
total number of requested analysis

A € value less than 95% will indicate corrective action in order to avoid

repeating similar problems in future sampling rounds.

14.4 Assessment

Field data will be assessed by evaluating adherence to the quality
assurance program guidelines. Data collected historically in the study areas
will be reviewed and used during the investigation. The kind of data to be
used may include water level measurements, chemical data on water and soil,
geologic subsurface descriptions, (e.g., drillers’ logs) and ihtérptétations
of the hydrologic conditions of the study areas.

Each data point used in the investigation will be evaluated against the
QAPP standards for a particular type of data collection. For example, a
water level measurement collected at a particular well will be assigned a
high level of confidence if the data point is accompanied by information on
the type of water level measuring device, the measuring point identification,
pumping status of the measured well, tidal ecycle, construction details of the
well, and the general pumping status of adjacent wells; if any of these data
should be missing, the recorded, historical water level will be assigned a
lower level of confidence, and may be rejected for the analysis of histerical

conditions.
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Historical chemical data on the nature of soil or water conditions in
the study areas will be similarly evaluated against the quality control
procedures outlined in this document. Unless information is available on the
method of sample collection, the analytical methods employed, and the quality
assurance/quality control procedures used, the data point will be assigned a
low level of confidence.

Information on subsurface conditions is usually obtained from drillers’
logs. The quality of these logs varies from well to well and from drilier to
driller. On the basis of field experience in the study areas and review of
existing site-specific literature on subsurface conditions, each well log to
be used in interpretative evaluations will be subject to judgment by
experienced hydrogeologists.

Data collected during the investigation should be collected according to
the procedures outlined in this document. Any apparent data collection
errors will be identified by evaluation of adherence to the QAFP procedures
and evaluation of the data compared to historical trends. If a data point
appears to deviate from an anticipated trend, further investigations into the
collection methodology- and QA/QC procedures will be initiated to resolve
questionable data points; pending the conclusion of these evaluations, the
data point may either be accepted with a high or low level of confidence or

rejected.
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15.0 GORRECTIVE ACTION

15.1 Field Activities

The need for corrective action comes from several sources including:
equipment malfunctions; failure of jnternal QA/QC checks; failure during
performance or system activity; and non-compliance with QA requirements. The
goal of the corrective action program is to systematically and efficiently
identify and correct any deficiencies in the data generation and evaluation
process. Towards this end, the procedures described in the following
sections shall be adhered to:

15.1.1 Notification and Reporting Procedures - If measurement equipment
or analytical methods fail QA/QC checks, the problem will immediately be
brought to the attention of the Project Manager, Quality Assurance officer,
or the Principal-in-Charge. In addition, the problem should be documented in
the daily reports which are completed and submitted to the Project Manager by
all field personnel on a daily basis. The daily report should summarize any
conversations with the Project Manager, Quality Assurance officer, or
Principal-in-Charge and describe the nature of the malfunction or problem
identified, any steps or measures taken to remedy the malfunction, and

measures taken to document the effectiveness of the remedy.

15.1.2 Review and Approval of Changes - It is the responsibility of the
Project Manager, or in his absence, the Quality Control Officer or

Principal-in-Charge to assess the cause or causes for non-compliance with

15-1



Section No. 15
Revision No. 0
Date: September 5, 1991
Page 2 of 2
QA/QC objectives and to initiate the necessary changes to assure future
compliance. The Project Manager shall consult with the Principal-in-Charge
or Quality Control Officer prior to implementation of any significant changes
in procedures, and shall document any changes via memos to file, or
additions/changes to the sampling and analysis plan or quality assurance
project plan. If changes to the SAAP or QAPP are made, the Principal-in-
Charge, Quality Assurance Officer, and client must review and sign the new
procedures prior to their official implementation. If the changes are of such

a magnitude that they constitute a modification to the project scope and

budget, the procedures in Section 4.4 shall also be followed.
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

final report and progress reports will include a section or

statement that discusses and evaluates data quality and validity. At a

minimum,

the following information will be covered in the progress repoerts

and the final report:

Assessment of measurement data precision, accuracy, and
completeness,

Documentation of QA/QC practices.
Performance audit results (if performed).
System audit results (if performed).

Significant QA problems and recommended solutions.

Preparation of the quality assurance reports to management 1is the

responsibility of the quality assurance officer. The quality assurance

officer may assign portions of the report preparation to other project team

members.
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'S S0 220 50 d/o 3kn (5@% o
/S37 <o 254 755 &t FEHV

Total Discharge 7 WMCiE?/g Volu;jéj/\
Method of Disposal of Discharge Water

o by

i
i
i
i
i
i
|
1
i
l 4l Lb=C s /869
i
i
i
i
1
|
1
i
i

Sheet,_/_ of _Z_



1 Water Purging &

GFIOUP C
ENGQNEERS & GEOLOGISTS ING - - Sampling: —E—Q&

Date $-21-9 L{ Sample Location Mw (&

Project Name &ﬂg&;«_&sﬁ.@.— Praject No.. 941 ] 75306 'O? ' l
Weather Conditions SMN\MU\G— l

Observations/Comments

Samples Callected By \ L

Method of Cleaning Bailer/Pump _A_({}e

pH: Meter No. f\( 2| 930( V Date Calibrated ‘- 27 "9/% - l
Sp: Conductance Meter No. A%AA_BAA:J__ Date Calibrated . { <27 - 37 _
@ _/?_ééﬁ PURGINGAND SAMPLING DATA Z I
.. — - e o . . . .- A,.__j_“.».. U St e e ) ___:,..:_.__”,(_
Water_Lével (below MP) stan/3Y/ =095 End 2

= x 166 A 7.7? .
Measuring Point (MP) 1ol

Tihe” Pulip'Bate’ Discharge pH Temp Sp.Cand.  Color ~ Odor Tuibidify I
fgpmY’ ‘tgallons} C) (xmhos/cm) -

/386 L0 [0 %/V 2025 200 Llack gfﬂ/@wyﬂ |
/3¢7 L0 20 g/ A° 7B bl Sl AL o

2 .0/ Joos° asly rﬁ/Mé,Aeé/ N |
Jive D Do foe _ goas 0 Cleubly Vil

/354 [0 £.0 §0q _Jo’  Jdew Ty T l
3c /0 ol $.05  o0° 2480 4 [ [ =
/253 1.0 2D $.0% /?.75” 2590 / [ [ =
/359 )0 £ g0 /915°  24/0 4 vV = 1
Garcily, -
/408 00wl S w095 0D M/JZ /m M i
JYss LS ay $/5 a7 2350

JEe S JLO /b 07 RI3BO 2 Y 4 ] I
Tcta! Discharge /o A/ Casing Volumes C/Q 3 - '

g W £ < < [2"% M(z——’



THE - -
.ll MAR N Water Purging &
ENGINEERS & GEOLOGIST:‘.JF:NC i Sampling LOg

Date S-a- 9 q Sample Location M ﬂ] / 6
Project Name'M&M— Project No.ﬁBL/&S‘dDB. /0

Weather Gonditions_gw
Obsewationslmmment%ﬂid%_w
Samples Collected By __ ¢ "“T sS4

QUALITY CONTROL

Purging/Sampling Method A ki
Method to Measurg Water Level

Pump Lines or Bailer Ropes:! eaned dedicated Vi
Msthod of Cleaning BailerlPumpLﬂeMM D.Z: W

[ 4
pH Meter No. /Jwi ‘}BOfo Date Calibrated __Slg‘ 9 (/ -
Sp Conductance Meter No. %A_M Date Cahbrated S-2-9 "/
PURGING AND SAMPLING DATA
T™» %F0.10-. .
Water Lovet (befow MP) Start 205" 3 500 _W%

20166 4.4/13.28
Measuring Point (MP). T ol

Time Pump_Baie Ejschange pH Temp Sp.Cond. Color - C-)do-r Turbidity
g '(gallon's) (C) {(xmhos/cm)

A7 20 do 769 05 39,200 454 g M
1al¥ Ao 4O 7264  S0L° 27200

1339 Z0 60 7135 25° 3240D Gaa !
A% Ao g0 7Y2 _A°* 31600

L]

/
12 00 m 7 733 _ns° 32/00 |
12W4S 20 /0.0 7.2% 28° 32900 | .
286 38 3.8 7LX  B/° 32200

Total Discha{ge‘_/‘g%___g Casing Volumes 3-0 7
Method of Disposal of Discharge WaterM

SheetﬁL ot —L



.ll . Water Purging & |
ENGINEERS & GEOS:g:‘,JP!NQ o . Samp‘jﬂg_;{}_g

Date 4-39-94 Sample Location _ Mw (7

Project Nams _CLQ_&MM&._ Project No.. qu ! ‘Kng?) 10O
Weather Conditions GOW QD'Q—Q

Observations/Comments MOAM muugw\ W

Samples Coliected By -3

QUALITY CONTROL
PurgmgISampllng Method#&@g&'_eﬁ& [(AM /D MAM‘D /M M

Method to Measure Water Level & ’TE/{L—Q)

Pump Lines or Bailer Ropes: @cleaned dedicated

£
Method of Cleaning Bailer/Pump ! - Q’:Q W
pH Meter No. A&f Qg 0% Date Calibrated Yo 2-9- 29
Sp Conductance Meter Ne. llaaA_ﬁmL Data Calibrated Lt}q - 3/9
T 1Y PURGING AND SAMPLING DATA

Ly-29.9 . o oon e
Water Level (beloéujmp) stant Z0. %6~ 3.5/0  End 07 = G0 7‘ :

D% /66~ 353/70-4q,
Measuring Point Py L0 C

Time' Pump Rate' 'Discharge’  pH Temp Sp Cand. Color - Odor Turbidify '
gpm?} (gaﬂorts) ‘C) (smhos/om)

/0157 2.0 20 799 J¢° /3000 bk c1a Ml

W52 R0 Joo _Sed 160 4900 v Wi

70:5S B0 ey 60 190 195° 24800 e “ 2

052 0 9 Fo  T.Y3 /vas’ V0% gl A e

2:51 Ao 1140 733 /g’ 34700 Ehnnrin Loy '

W .

W10 (eoml. 263 /8" 33900 chan gl Lo i

Y 20 130 758 /%% 24200 /J,@W 2 M

ZA'/(? .00 e 7.6) 8" 2200 / lo., v l
L ) - r/

Total Discharge S P Casing Volurnes 7D l

4 M
Method of Disposal of Discharge Water M@




Water Purging &

ENGINEERS & aeogzg:’ﬁuc : | Samp"“g I.-,Q,Q:
Date L(“ 29 "63 L‘, Sample Location M W/ / (Z
Project Name ‘ < Project No.. A3 1185000%.10

Weather Conditions.__ OO AC

Observations/Comments

S
Samples Callected. By ___L-\

QUALITY CONTROL

Purging/Sampling Metho A ¢ P
Method to Measure Water Level. 2 W a
Pump Lines or. Bailer Ropes:i —G;)cleaned dedicated -
Methad of Cleaning Bailer/Pump g iAAAGA . gl Pl

pH: Mefer No. @Lm Q306 ~_ Data Calibrated ¢-29Y

Sp:Caonductance Meter No Uf’.bc gu, >~ Data Cal:brated. 5/ - 2>4. 6) Y

TD- ¢ 9457 ' PURGING: AND SAMPLING DATA .
Water Lovel (below MP) Start, /] 397 S. /35’ End SR A0 = .,’Qg' 9%—5’/;‘

© 2% b 3.3 ‘?-‘Ecj .

Measuring Point JoC ‘
Tiine™  Pumfi Rate' Dpscba:ge pH  Temp  SpCond.  Color - Odar  Turbidity
‘ fgbm?} ‘tgattons) rer (mhos/cm) B

*WWM/W Mm

0 Jo  2Y9 /335 A¥S00 oe A//‘gcé
//f 9/ Q0 phy Yo T5E /880" 74997 « o
/7Y% A0 i) (.0 790 /9% 25000 4 N
Y920 « ¥ g0 7.94 18750 AS300 mﬁﬂ, u Ml«%
V50 2D %) 00 299 19° Sswoo | u s
W -
/208 oot 275 J875° 255U Mz&wﬂ R

/278 20 Jap ey 1Y 25760 /Jmﬁ ,, M

L2017 Qb /YO TTb 8 95900 e - L
7 0o o

Total Discharge / y%/' Casing Volumes (/ &?y

Method of Disposal of Dlscharge Water zé? %P/d’% i

Sheet.__|_ of7L



ll‘ - Water Purging & i
ENGINEERS & esogzgrlsjﬁuc | : ' Samp“ng LQQ

Date | Lf - 9"*{ Sample Location M W { C(
Project Namem SSSO Praject No., ?3 ({ 85‘0273/ O
Weather Conditions < OMM}( CA)'Q-'Q

Observations/Comments

Samples Collacted. By Tc\f
QUALITY CONTROL

Purging/Sampling Method % _
Method to Measure Water Level 5"—604'1—2/

Pump Lines or Bailer Ropes:i cleaned dedicated
Methdd of Cleaning Bailer/Pump i‘& W Wa/ug/ Q,; M)

pH: Meter. No. /u‘/\ 16 Data Calibrated Y-249.9Y
Sp.Conductance ;Meter No 9/74/614 > Data. Ca.librated é‘ - 24 '@}‘
TD 74925 7] PURGING AND SAMPLING DATA

Water Lovel bolow MP)  start /2:80-5.3/S" ena______ /377 ] 7800 dis
2% 66~ 3—2(/?,7?7

Measuring.Point ap)__ 7/ C I

Tithe” Pump Rdte ‘DE;T:PE”:Q&E pH  Temp  SpCand.  Color ~ Odor  Turbidify
fgpm) tgalidris) ) {mhos/cm)

7357 20 Do 709 J8° 146000 ALk m? /ﬁz/
Y A

Y ER A, 4.0 7(05/_/%" 30500 “

P& R0 £.0 7.52 49° _ QATSo 4 A

/300 QA0 g0 LS 19  geon 4 . <
2.0 {00

W W

13:00 _ ooomld, 7.59 /2725300 _yelhew clonn_tno, Lpe
13103 0 /-0 Z&l /19° 20060 ! ] /] .
3/ 20 /90 .50 197 26090 ¢ M2

Total Discharge / (/Q Casing Volumes Y 27
Method of Disposal of Dlsc/harge Water%x@ﬁ

sheet /ot _L



lll AR | - Water Purging &

ENGINEERS & esogenlgls”:uc - Samp"ng I—'_Qg:
Date 4-27-9 L( Sample Location MW Qo

Project Name SSs ¢ 'Project No. 731 85003'/ °
Weather Condltlons__QuM
Observations/Comments UQ’W\ MW/QQ Cﬁ'\nw»‘( c&& O’# _(lluua UJQW

Samples Collected By ‘ é’

QUALITY CONTROL

Purging/Sampling Mathod/
Method to Measure Water Level. E-nel

v
Pump Lines or Bailer Ropes!| cleaned dedicated
~" . — 3
Method of Cleaning Bailer/Pump équAmM 0 L /Ztmw

T 7
pH: Meter No. QM}: 9206 Date Galibrated Y-59-9Y
$p:Conductance Meter No. %&M Date Calibrated 9"}4 -9 V
T p 285555 PURGING.AND SAMPL[N& DATA

RS U P e ks e Rt e

Water Level {below MP) Start. 67 7/ 6-533 E;d / o./6 — /;7/ &aD

Y AL
Measuring Point {MP) rToC
Time' Pump_Hate' ‘Dischiatge: pH Temp  SpCond  Color - Odor” Turbidifyf

" (gpm?} ‘(galiansh Q) {mhos/cm)
Vi .,

Gvs .0 Lo 7.5C /6S /9000 MU ste M
2985 /.0 2.0 782 )7.5° 4200  gawy 4!
946 [0 50 Ty J2° ¢100-  chphbuk A.w :
5:472 /.0 Yo 2.5¢ 17° 29400 pllew v
752 1o G.0 7.52 4928 9530n U, t 3
7853 410 &-0 7.79 /g5 |7000 h : i
.89 1.0 70 299 19°  1l%0 . A N -
9:65 1.0 ¥.0 7.87 /9° 23300 h \ \

958 1.6 00 9L /1S 23500 Alhass v Mgt
559 9.0 740 779 19° 1900 udhaid C ale/Low

J0:8 _eooml 774 )8 17060 Y 0 Jow
oY Do, /30 ]..9 /9° 21200 4 p p
JOE 2o /50 2.74 ;19" F2000D n n g
Total Discharge LS G Casing Volumes 9/?7

Method of Disposal of Discharge Water ﬂﬁé/m



N,
N

i Water Level (below P stax 23:5/ 6.855 End NS A /A %8

.ll S Water Purging &
ENGINEERS & GEOI?JGRI?I"SJPING - S~amp'ing Lo‘*g
Date Y- aq O)()' Sample Logation /u( U\J > )

Project Name SS Project. No.. 1 2 1) $54803 .10

Weather Conditions ONrSAL A

Observations/Comments

Samples Collected By T(\

QUALI,?I'Y.GONTHO
Purging/Sampling Method :.,, 1t ie D

Method ta Measure Water Level g /
Pump Lines or Bailer Ropes:i cleaned  dedicated

Methad of Gieaning. BallerlPump.af_«?f.A_lMM/ wad . / D1 [pire
Ay G304 y-29. 94

pH:Mefer No. _Date Calibrated
Sp:Conductance Meter No. % ﬂu 2 Date Callbratad - 29 9 1%

T 2508 /' "purema aND SAMPLING DATA

", ' "
i

QK. 166 = 50/?[2,
Measuring Point. (MP) ol

Tie" Pump'Bate’  DiSchai pH  “Temp SpCond.  Color -~ 'Odor”  Turbidify I
{opm?} (ga!lc Cy (mmhos/cm)
\
\ /358 20 2.0 7% /gt 27000 ,ﬂ/ I
| 435G 20 yo 7Y% sa° 2%/00
(40020 day 6o 207 )G 27900 J N
Sy 2o U gw ’
/Y:0 230 9.0 7275 J9° 280D tneomwkh e e/
S L2 g / .
1978 boowl 7.5%  /9° Q0580 y PR
sy 20 N0 799 795 27000 " 2 /;L%

s 20 /320 YS9 g0 2720D

Total Discharge / 3 0 Casing Volumes / S 5
/)

Method of Dispesal of Discharge Water A i

Sheet._/ of 1 _

&



.I‘ THE - Water Purging &
W Groue - Sampling Log

ENGINEEHS & GBEOLOGISTS, ING.

Date | k‘[’ 2% -94 . Sample Location Min/~ 2 2\

Project Name _@_Q&AM&M.S_C/__ Praject No.. qg // Zggoé 'Ocj

Weather Conditions SU\MW

QObhservations/Gomments

Samples Collected By __/ -

Purging/Sampling Method /
Method to Measure Water Level 5 W

Pump Lines or. Bailer Aopes: eaned dedicated

Method of Cleaning Bailsr/Pump Luﬂ'vﬁ,/ Q—l_ sl

pH: Meter No. iéfu 9306 Data Galibrated ¢~ 2>€-3 Y

Sp: Conductance Meter Né. W gm Datea Calibraied 9'909,” Xy

D-29/357 Rl -PUAGING. AND SAMPLING DATQM L
o oW nip | san 728 - 7.58%° /0.67 — 10.53S

2166227/ 829
Measuring Point (MP)._{ To0C

Time PumpRate’ Dischaige’  pH  Temp Sp.Cond  Color - Odaf”  Tusbidify
tgbin? \tgallaris} - e (Mmhos/cm) -
F39 /.0 10 776 75 00 fhelbl wlp Magh
I 2.0 717%  J7° /80 , 1
4y /-0 2.0 2749 /3 1770 / [ [ =
992 .0 g0 707 1% %000 v Vo
919y /.0 s 217 9" 300  Chadigey v Kol
945 /.0 o 775 1g° 2990 AL [ -
Gyl [iD 2.0 7.7% 12.8°  39/0 | I [ -

Gy7 1.5 ¢S 270 1735° 3300 \b Y Ve
=y

Wwiow Ceomd _ 75 22° 3/50
Jo 030 /05 7.70 /%" 22/0
o4 40 IS 2.20 15° 5260

Total Discharge //5 Ox Casing Volumes 7 A
/

Method of Disposal of Duscharge Water 77
Sheet,_L of l_




.‘I | . Water Purging &
evaieess & GEDSE?T‘S"TNG | | Sampling Log
Date | 5-2-9 \I Sample Location MW J 3

P“;IBGt Nama'__QLQ&-Au&ELL\_S__SﬁfA f’miect No... 779 [1&5®2./0

Woeather Conditions
Observations/Comments € EAQ(/ ) o-u..Gy-Q \A& Mﬂ 4 T‘/tu,a u_ld]

Samples Callected By t)" S 3
: QUALITY CONTROL

Pumn Lined or. Bailesr Ropes:! @c[eaned dedicated
MBIhOd of Cléeaning Bailer/Pump La-&&.—-ex_zinn/zz/ 0- A é\ o

- 7
vnELMeier No. '@Aé’\ 7 3’04 Date Calibrated $-2-8Y
SpiCanductarice Mster No B Data_(:allbraﬁed <-2-%Y
/.55 PURGING AND SAMPLING DATA
wateﬁ_té\iéf (Geldw MP) start 20:35— 3.90" Ena /0 L :

- ,r‘/éé YT 3
Méasigig Point iMp)_Z O C -

Thhe  PmapRAtE  Dischatge pH Temp ~ SpGand’, Color - ‘Odar”  Turbidify
fg m*)‘ -tgations) *cy thmhos/cn) -

_--E_....-........_....

w42 1.0 Fo %22 (% /3 Lyw D

93 1O Db 547 /& )3T . b -
JOYY (.0 3.0 $.27 1% /3 [ [

/D YS 4.0 Y0 831 18 3] I i

0 YL )0 S0 .2 J§° (I3

0 %1 /.0 6.0 %27 /¥ /3o .

20 4% 1.0 2.0 §.25 8% /30 I

048 1.0 Ko §.35  /f° /%0 N, -

S lo

Ipion w0 ©.51 /80 I LB M//ﬁ.pél
20l 10 g0 .33 /% )R ’

ipd [0 /0.0 .51 }85 JEN I
floy 1O /O y.32  JE° /30

Tota!l Discharge //J Ja, Casing Volumes VV(O& l
Method of Disposal of Discharge Water. y /J.z%/é:

Sheet. ./ of ﬁZ_ l



E N T N NN BN A D W e e D BT EBE O aE e WY B e
R £ Gonductivity Meter Calibration Log
" 3,2 Weter No..

ENG!NEERS & GﬁOLOG!STS INC.

Date | Tamp (°C) | Standard/Actual | Standsrd/Actual | Standerd/Abtual | Project No. | Oparator | Comments
42799 /9.5° /mo/ oo | (0K [#7° ___|urssees! T
G099 /6 95° /acb/ §9s ok / 7200 Y, )
45y 1150 /060/ 90 /a/</7200 4 !
5-2-991/7° L0 /fao0 /é/</79’0© " ,




.IlﬁTHE - pH Meter Calibration Log

MARK

GROUP
ENGINEERS & GEOLOGISTS, ING. /'/:Zv?_;dé Meter No'
Date Temp (°C) Standard/ Actual Standard/Actual Standard/AEtual Project No. Operator Comments
oz 637 | =/ = 709/Zor | 0509001 Wpmzocod| 7 | lena Kyelye
Ve2i oY LIS | / - Z 00{/2 0o |\ p.00/70 .00 o “ » /
p29 90| S99 | —/ = 7.00/700 | /0.03/70.00 » R

. v ' 7 f

s2 9 |eSSE |~/ — 200/7.00 __/0.06/76.00 7 Y ;

o T
1
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APPENDIX D

LABORATORY ANALYTICAL REPORTS



MOBILE CHEM LABS INC.

5011 Blum Road, Suife 1 « Marfinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044254

8~90-418-SI-09\1223\013481

Date Sampled: 04-28-94
Date Received: 04-28-94
Date Analyzed: 05-04-94

Sample Description
Proj # 921175306.09
Texaco — Alameda
2375 Shoreline Dr.
MW10 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BEeNZelC s easesrsnssssssnase———=—
BromomethanC.eeceeveacssans <0
Bromodichloromethang.......<1.0
BromofOYMe ceveccoonsncensea<H.0
Carbon Tetrachloride.......<1.0
ChlorobheNZeNE.e ccsecerssnsese<l.O
Chloroethane.cccesessseaesa<l.O
2-Chloroethylvinyl Ether...<5.0
ChloroforMe.eeacsevsssscaesa<l.0
Chloromethane.eesceesasssas<l.0
Dibromochloromethane.......<1.0
1,1-Dichloroethane....¢....<1.0
1,2-Dichloroethane........ 13

1,1-Dichlorcethene.........<2.0

trans-1,2-Dichloroethene.. 2.0
1,2-Dichloropropane...«ss+<1.0
cis-1,3-Dichloropropene...<i.0
trans-1,3-Dichloropropene.<2.0
Ethylhenzene..............--——
Methylene Chloride.sesses.<l.0

,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene....;.... 3.9
1,1,1-Trichloroethane.....<1.0
1,1,2—Trichloroethane.....<1.0
Trichloroethen@..cceeeess.<2.0
Trichlorofluoromethane....<2.0
POlUeNC e e csnsnsncsssessses————
vinyl Chloride....e.vves..<5.0
Total XylenesS...cesceceeee——m=

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (ng/L)
MOBILE CHEM LABS, INC.

/M/M

Ronald G. Evgns
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 + Martinez, CA 94553
Phone (510) 372-3700 » Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044193

8-90-418-51.09\1223\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzed: 05-03-94

Sample Description
Proj # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.
MW11 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BeNZENC e cearsnssnssssssssssm——m
Bromomethaneeeesssesesncenrses<h.0
Bromedichloromethane.......<1.0
BromofOrMe cesessccssesseass<H.0
Carbon Tetrachloride..ee...<l.0
ChlOorObEenNzZenteececcesssesses<l.0
Chloroethane.ceesesascesess<1.0
2-Chlorcethylvinyl Ether...<5.0
ChlorofOrMeesescccaseansass<l.O
Chloromethane.cevevesssess<l.0
Dibromochloromethane.......<1.0
1,1-Dichloroethane.........<1.0
1,2-Dichloroethane.........<2.0
1,1-Dichlorcethenc.seeee...<2.0

trans-1,2-Dichloroethene.. 1.5
1 2—D1chloropropane.......<1 0
015-1 3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene..............—-——
Methylene Chloride........<1.0
1,1,2,2-Tetrachlorcethane.<2.0
Tetrachloroethene....;.;.. 2.5
1,1,1-Trichlorcethane.....<1.0
1,1,2—Trichloroethane.....<1.0
Trichlorocethen@..sseeeseeas 4.2
Trichlorofluoromethane....<2.0
TOlUCNE e e eessssssassvsssss——=——
Vinyl Chloride............<5.0
Total XyleneS.cceersssonss——==

Note: Analysis was performed using EPA methods 5030 and 601

{ppb) = (ug/L)

MOBILE CHEM LABS, INC

aw,/gé,%/

Ronald G. Evans
I.ab Director



MORBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 + Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044253

8-90-418-SI-09\1223\013481

04-28-94
04-28-94
05-04--94

Date Sampled:
Date Received:
Date Analyzed:

Sample Description
Proj # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.
MW12 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BENZEN . c et recssnsocssoese———=
Bromomethan@..cecescscaceses<5.0
Bromodichloromethan€.......<1.0
BromofOrM.e cceeecssssacasssa<hal
Carbon Tetrachloride.......<1.0
Chlorobenzene..ccssesevesces<l.0
Chloroethant.coeesesecsvesss<lel
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMe vevecscesanseaes<lal
ChloromethanC.sessseesnseese<lel
Dibromochloromethan.......<1.0
1,1-Dichloroethane.........<l.0
1,2-Dichloroethane.........<2.0
1,1-Dichloroethene...css...<2.0

Note:
(ppb} = (ng/L)

MOBILE CHEEM LABS,
St o L

Reonald G. Evans
Lab Director

INC.

trans-1,2~Dichloroethene. .<l.0
1,2-Dichloropropan@..+....<1.0
cis~1,3-Dichloropropene...<1.0
trans~1,3-Dichloropropene.<2.0
Ethylbenzene....cceeecessece ===
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene......... 3.9
1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<l.0
Trichloroethene...ceeeess.<2.0
Prichlorofluoromethane....<2.0
TOlUCNE e avesaccsconassesee———
vinyl Chloride...eeeve....<5.0
Total Xylenes..scevaccese ===

Analysis was performed using EPA methods 5030 and 601

[



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 + Fax (610) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044255

8-90-418-SI-09\1223\013481

Date Sampled: 04-28-94
Date Received: 04-28-94
Date Analyzed: 05-04-84

Sample Description
Proj # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.
MW24 WATER

PRIORITY POLLUTANTS
VOLATILE ORGANIC COMPOUNDS

results in ppb

BEONZENE s ccsasrsssssnsosessssm———
Bromomethan . cccecesescesee<5.0
Bromodichloromethan€.......<1.0
BYromMOTOYMe ceeeeesocesscsses<h.l
Carbon Tetrachloride.......<1.0
ChlorobenzZene.ssecsscsssses<le0
Chloroethane.ceeeveeeesssse<l.0
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMeececencsasasanse<l.O
Chloromethan€..cesecosasesss<l.l
Dibromochloromethan@.......<1.0
1,1-Dichloroethane.........<l.0
1,2-Dichlorcethane..«.sess.. 6.5
1,1-Dichlorocethene.........<2.0

trans-1,2-Dichloroethene.. 1.8
1,2-Dichloropropane.......<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene....cceeceeessem=—=
Methylene Chloride........<l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene..veceses 3.9
1,1,1-Trichlorcethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethene..seceeeese.<2.0
Trichloroflucromethane....<2.0
POlUECNCseervranccssasscssses=—""
vinyl Chloride....cseeees.<5.0
Total XyleneS.sessessencee=——"

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (ug/L)

MOBILE CHEM LABS, INC.

(o L
s o

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044256

8-90-418-51-09\1223\013481

Date Sampled: 04-28-94
Date Received: 04-28-94
Date Analyzed: 05-04-94

Sample Description
Proj # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.
MwW25 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS
results in ppb

BENZEHE e e eeessssnssssanssnss——"=
Bromomethane..ceseccsssscsess<5.0
Bromodichloromethane.......<1.0
BromOfOrM..ceoacsccaccanss <D0
Carbon Tetrachloride.......<l.0
ChlorobenzZene.s.ccsecesceess s <1l.0
ChlorcethanC.eesecssasessssa<l.0
2~Chlorecethylvinyl Ether...<5.0
ChloTofOrMe s eeoescseccnssss<li.0
Chloromethan€..ecesessnseeea<l.0
Dibromochloromethane...s...<1.0
1,1-Dichloroethane....s....<1.0
1,2-Dichloroethane,........ 9.3
1,1-Dichloroethene.........<2.0

Note:
(ppb) = (ug/L)

MCBILE CHEM LABS, INC.
/uc—a/%—a.z;—n

Ronald G. Evans
Lab Director

trans-1,2-Dichloroethene..<1.0
1,2-Dichloropropan€.......<1l.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene.ccccecssacesa==—m-
Methylene Chloride........<l.0
1,1,2,2-Tetrachlorocethane.<2.0
Tetrachloroethene......e.. 3.9
1,1,1-Trichlorcethane.....<1.0
1,1,2-Trichloroethane.....<1.0
TrichloroethenC.eceeeesees<2.0
Trichlorofluoromethane....<2.0
b o YA 0 (=1 1 1= S
vinyl Chloride...csecsess.<5.0
Total XyleneS..eecocennsose——=—

Analysis was performed using EPA methods 5030 and 601

1
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MOBILE CHEM LABS INC.

5044 Bium Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 + Fax (510) 372-6955

The Mark Group
3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number

044187

921175306.09\1428\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzed: 04-29-94

Sample Description

Project # 9221175306.09
Texaco — Alameda
2375 Shoreline Dr.

MW2 WATER
ANATLYSIS
________ Detection Sample
Limit Results
ppb pPpPb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 ' " <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
QA/QC: Spike Recovery is 87%
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.

(ppb) = {(ug/Ti)

MOBILE CHEM LABS
Reonald G. Evans
L.ab Director

i
.




MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523

Attn: Alan Gibbs

Project Manager

Sample Number

044186

921175306.09\1428\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzed: 04-29-94

Sample Description

—— —— —

Project # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.

MW3 WATER
ANAT.YSIS
________ Detection Sample
Limit Results
ppb ppPb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 =~ 7 7 <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.

(ppb}

= (ug/L)

MOBILE CHEM LAES

~ >

Ronald G. Evans

T.ab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 = Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

921175306.09\1428\013481
The Mark Group
3480 Buskirk Avenue, Suite #120 —

Pleasant Hill, CA 94523 Date Sampled: 04-28-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
Sample Number Sample Description
044250 Project # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.

MW5 WATER
ANALYSIS
________ Detection Sample
Limit Results
ppb pPpPb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 T <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(ppb) = (ug/L)

MCBILE CHEM LABS
//‘_,,1,{ %

Ronald G. Evans
Lab Director

1



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

921175306.09\1428\013481

The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 04-28-94
Attn: Alan Gibbs Date Recelived: 04-28-94
Project Manager Date Analyzed: 04-29-94
Sample Number Sample Description
044251 Project # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.

MW9 WATER
ANALYSIS
________ Detection Sample
Limit Results
~ ppb ppb
Total Petroleum Hydrocarbons 50 1,900
as Gasoline
Benzerne 0.5 520
Toluene 0.5 2.8
Xylenes 0.5 <0.5
Ethylbenzene 0.5 35
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(ppb) = (ng/T)

MCBILE CHEM LABS

Ronald G. Evans
l.ab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suife 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

921175306.09\1428\013480
The Mark Group
3480 Buskirk Avenue, Suite #120 -

Pleasant Hill, CA 94523 Date Sampled: 04-27-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
Sample Number Sample Description
044189 Project # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.

M7l4 WATER
ANAT,YSIS
________ Detection Sample
Limit Results
b ppb
Total Petroleum Hydrocarbons 50 53
as Gasoline
Benzene 0.5 7 0.95
Toluene 0.5 <0.5
Xylenes 0.5 15
Ethylbenzene 0.5 3.3
QA/QC: Duplicate Deviation is 4.5%
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(prk) = (ug/L)
MOBILE CHEM LAB§
/f4¥%%/ i el

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 = Fax (510) 372-6955

921175306.09\1428\013480
The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 04-27-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
Sample Number Sample Description
044190 Project # 921175306.09

Texaco - Alameda
2375 shoreline Dr.

MW14B WATER
ANALYSIS
________ Detection Sample
Limit Results
Ppb pPpb
Total Petroleum Hydrocarbons 50 54
as Gasoline
Benzene 0.5 7 0.96
Toluene 0.5 <0.5
Xylenes 0.5 15
Ethylbenzene 0.5 3.4
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.
{(ppb) = {(ug/L)

MOBILE CHEM LABS

A (L

Ronald G. Ewvans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 = Martinez, CA 94553
Phone (510) 372-3700 » Fax (510) 372-6955

921175306.09\1428\013480
The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 04-27-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
Sample Number Sample Description
044188 Project # 921175306.09

Texaco — Alameda
2375 Shoreline Dr.

MW15 WATER
ANAT,YSIS
Detection Sample
Limit Results
Ppb ppb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 7 <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.
(ppb) = (ug/L)
MOBILE CHEM LABS
//«/u—/ _%\4/1/4-—/
e A

o
Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blurmn Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fox (510) 372-6955

921175306.09\1428\013481

The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: (04-28-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
Sample Number Sample Description
044249 Project # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.

MW22 WATER
ANATYSIS
________ Detection Sample
Limit Results
ppb ppb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 T <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note:s 2nalysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

{ppb) = (ng/L)

MOBILE CHEM LABS

;ﬁfu«y’ CEKL41%;§VL—

Fonald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, Ca 94523
Attn: Alan Gibbs
Project Manager

Sample Number

044191

MB-1 WATER
ANALYSIS
Detection Sample
Limit Results
ppb pPpb

Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 T <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH

921175306.09\1428\013480

Date Sampled: 04-27-94
Date Received: (04-28-94
Date Analyzed: 04-29-94

Sample Description

—— ———— ——

Project # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.

LUFT with method 602 used for BTX distinction.

{ppb) = (ug/%L)
MOBILE CHEM LABS

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (610) 372-6955

921175306.09\1428\013480

The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 945323 Date Sampled: 04-27-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
Sample Number Sample Description
044192 Project # 921175306.09

Texaco - Alameda
2375 S8horeline Dr.

TB=-1 WATER
ANATLYSIS
Detection Sample
Limit Results
ppb ppb
Total Petroleum Hydrocarbons 50 <50
as Gasoline .
Benzene 0.5 T <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.
(ppb} = (ug/L)
MOBILE CHEM LABS
e - 7
/W// e
S

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Marfinez, CA 94553
Phone (510) 372-3700 + Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044187

921175306.09\1223\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzead: 05-03-94

Sample Description
Proj # 921175306.09
Texaco — Alameda
2375 Shoreline Dr.
M2 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BeNZeNeittecssscnsssscssea——=m
Bromomethane.ccecsccecesesa<5.0
Bromodichloromethane. . ....<1.0
BromoforMe.cccevscssnccacasane<hl
Carbon Tetrachloride.......<1.0
Chlorobenzent.ccscisssssssa<l.0
Chloroethanf.sesssecesessce<1l.0
2-Chloroethylvinyl Ether...<5.0
ChloroforMecesrcesesssssass<l.
Chloromethane.ceeeceesssesaa<l.0
Dibromochloromethane.......<1.0
1,1-Dichlorcethane.........<1.0
1,2-Dichlorcethan@..ececee...<2.0
1,1-Dichlorcethene...c.v...<2.0

Note:
(ppb) = (ug/L)

MORILE CHEM LABS, INC.
/,4ﬁu4y/,/252243

Ronald G. Ewvans

Lab Director

trans-1,2-Dichlorcethene..<1.0
1,2-Dichloropropan€....+..<1l.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzent.ccceeesceees o om—m
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachlorcethene..eees..-.<l.0
1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethen@..eeeeses.<2.0
Trichlorofluoromethane....<2.0
POlUENE e e s sssasssssassssesm———
vinyl Chloride...eeeeee...<5.0
Total XyleneS.seeeccnsesso——=—

Analysis was performed using EPA methods 5030 and 601

®



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 » Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044186

921175306.09\1223\013480

Date Sampled: 04-27-94
bPate Received: 04-28-94
Date Apalyzed: 05-03-94

Sample Description
Proj # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.
MW3 WATER

PRIORITY POLLUTANTS

VOLATITLE ORGANIC COMPOUNDS

results in ppb

BeNZeNE e s s catsssrssonseensa————
Bromomethane.cscecesrseness<5.0
Bromodichloromethan@..sees.<1l.0
BromoforMe ceerscccnsccnanessH.0
Carbon Tetrachloride.......<1.0
Chlorobenzent.ssecescsesce ee<1.0
Chloroethan@eecerecaerecera<l.l
2-Chloroethylvinyl Ether...<5.0
ChloroforMecseccesscorececera<l.0
Chloromethan€.seevecesseesa<lel
Dibromochloromethane..«....<1.0
1,1-Dichloroethane...sss.«.<1.0
1,2-Dichloroethane....cce..<2.0
1,1-Dichloroethene..seeeas.<2.0

trans-1,2-Dichloroethene..<1.0
1,2~Dichloropropan@...ss..<1.90
c¢is-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzent...cecsscesess=———
Methylene Chloride..ses...<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene......... 8.2
1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethene.......ee.. 1.4
Trichlorofluoromethane....<2.0
TOLlUCHE . s covnsscnsoosesesemmmm—
Vinyl Chloride..ccseseeeass<5.0
Total Xylenes..ceecesenceom=——

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (rg/L)
MOBILE CHEM LABRS, INC.

/742&4/ éﬁ%ﬁéﬁi«
/%?L

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044250

921175306.09\1223\013481

Date Sampled: 04-28-94
Date Received: 04-28-94
Date Analyzed: 05-04-94

Sample Description
Proj # 921175306.09

Texaco - Alameda
2375 sShoreline Dr.
MW5 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BOIZONE . e et vesnssansssass—rm——
Bromomethane.ceesscscsssees<5.0
Bromodichloromethane.......<1.0
BromofOrmM. coesescssncnsanse<5.0
Carbon Tetrachloride.......<1.0
ChloTrobenZenNC.esecsssssesesse<1.0
Chlorcethan€.ceececseevaess<l.O
2-Chloroethylvinyl Ether...<5.0
ChlorofOrm. ceerecsccsareesa<lel
ChloromelhanS.ceecesscesee«<1l.0
Dibromochloromethan..eees-<l.0
1,1-Dichloroethane.........<1.0
1,2-Dichloroethan@...«..+..<2.0
1,1-Dichloroetheng.........<2.0

Note:
(ppb) = (rg/L)

MOBILE CHEM LARS, INC,.
A oL

Ronald G. Evans
Lab Director

trans-1,2-Dichloroethene. 14

1,2-Dichloropropang.......<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene.cc.ceecsecaee—m=>
Methylene Chloride........<l1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene...seev.. 1.2
1,1,1~Trichlorocethane.....<1.0
1,1,2~Trichloroethane.....<l.0
Trichloroethen€...ceccesss 10

Trichlorofluoromethane....<2.0
TOlUCNC e escssosnssvssssses=——
vinyl Chloride....cesee...<5.0
Total XylenesS...cceecneoeem==

Analysis was performed using EPA methods 5030 and 601

s



MOBILE CHEM LABS INC.

5011 Blurn Road, Suite 1 = Martinez, CA 945563
Phone (510) 372-3700 » Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044251

921175306.09\1223\013481

Date Sampled: 04-28-94
Date Received: 04-28-94
Date Analyzed: 05-04-94

Sample Degcription
Proj # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.
MW9 WATER

PRIQRITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BN elO s e e s s et s cnntossssn om——m—
Bromomethane.cseessesesssse<hl
Bromodichloromethan2...se..<1.0
BromofOrMecececscccsenssses<ha0
Carbon Tetrachlorid@.......<1.0
ChlorobenzZene...scvssseseee<lasl
Chlorcethanf.cessssscsarese<lel
2-Chloroethylvinyl Ether...<5.0
ChloroformM.eeeesercascssnss<l.O
Chloromethane.ccssssscnses<1.0
Dibromochloromethan..cce...<1.0
1,1~-Dichloroethane.........<1.0
1,2-Dichloroethane.........<2.0
1,1-Dichloroethene......+..<2.0

trans-1,2-Dichlorocethene. .<1.0
1,2-Dichloropropane..s..s.<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene..cecceeeveces e—m—m—
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene.........<1.0
1,1,1-Trichloroethane.....<1.0
1 r 1,2—TriCh10roethane LI o<lc 0
Trichloroethene...cceeees.<2.0
Trichlorofluoromethane....<2.0
TOlUCNE . s cesssosccrnsosesssm——m
vVinyl Chloride....ceceevs.<5.0
Total Xylenes...ccveeecesom==—

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (ug/L)
MOBILE CHEM LABS, INC.

A ok
o

Ronald G. Bvans
T,ab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Marfinez, CA 94553
Phone (510) 372-3700 » Fax (510) 372-6955

The Mark Group

2480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044189

921175306.09\1223\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzed: 05-03-94

Sample Description
Proj # 921175306.09
Texaco - Alameda
2375 Shoreline Dr.
MwWid WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPQUNDS

results in ppb

BONZENE . esesrasassssresess———=
Bromomethan@..ceescsacrsese <0
Bromodichloromethane.......<1.0
BromofOrMeseecenssssersensas<H.0
Carbon Tetrachloride.cees..<1.0
ChlorobenzZene.eseosscenersa<l.0
Chloroethane.eceececesenonse<lol
2~Chlorcethylvinyl Ether...<5.0
ChloroforMesecesccasnconseaslal
Chloromethane.ciesceevsenee<ll
Dibromochloromethane.......<l.0
1,1-Dichlorcethane..cesse..<l.0
1,2-Dichloroethane......... 8.4
1,1-Dichloroethenc..e.ee...<2.0

Note:
(ppb) = (ug/L)

MOBILE CHEM LAES, INC.

A Lhoad
A

Reonald G. Evans
I.eb Director

trans-1,2-Dichloroethene..<1.0
1,2-Dichloropropan.......<1.0
cis-1,3~Dichloropropene...<l.0
trans~1,3-Dichloropropene.<2.0
Ethylbenzene..ceceesesseee=—==-
Methylene Chloride........<1l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene, .. .i....<1.0
1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichlorcethene.....cevee..<2.0
Trichlorofluoromethane....<2.0
POlUCNIC. s ansesscenncssnsees——==—
vinyl Chloride...ceescesese<5.0
Total XyleneS..eeeenessees———"

Analysis was performed using EPA methods 5030 and 601

'
'



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044190

921175306.09\1223\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzed: 05-03-94

Sample Description
Proj # 921175306.09
Texaco - Alameda
2375 sShoreline Dr.
MW14B WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BeIZCHC e c s svssassssansssssmmmm
Bromomethane.cs e cecesseeea<hH .0
Bromodichloromethane.......<1.0
BromofOYMe coonsescecnassess<5.0
Carbon Tetrachloride.......<1.0
Chlorobenzen.cessssees ceee<1.0
Chloroethane.esseecssseasesesoe<l.O
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMeasccessnsssenssse<lel
ChloromethanC..ecescseaseeea<l.l
Dibromochloromethane.......<1.0
1,1~Dichloroethane.........<1.0
1,2-Dichloroethan€.ccecesess 9.7
1,1-Dichloroethene....+....<2.0

trans-1,2-Dichloroethene..<1.0
1,2~Dichloropropan€..s....<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzen..sesveceseseee————
Methylene Chloride........<1l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene.........<1.0
1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<1.0
TrichloroethenC..eeeessss<2.0
Trichlorofluoromethane....<2.0
TOlUCNE . e esccccsssscssanne——=m
vinyl Chloride..ceeecsess.<5.0
Total XylenesS..ccceeecees ===

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (ug/L)

MOBILE CHEM LABS, INC.

P hadec
f/m

Ronald G. Evans
Labh Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 = Martinez, CA 94553
Phone 510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044188

921175306.09\1223\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzed: 05-03-94

Sample Description
Proj # 921175306.08
Texaco -~ Alameda
2375 shoreline Dr.
MW15 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BEeNzZeNe . cirescsanscosnsasns————
BromomethanC.ceseessnsseees<hl
Bromodichloromethane.......<1.0
BromofOYMeevesecsoccssesss<5,0
Carbon Tetrachloride.......<1.0
Chlorohenzent..ccecsseseesea<l.0
Chlorcethan®...ccscessneesa<l.O
2-Chloroethylvinyl Ether...<5.0
ChloroforMecececsncsesessse<l.O
Chloromethane..csveesseeeea<l.0
Dibromochloromethane.......<l.0
1,1-Dichloroethan@..ceee...<1.0
1,2-Dichlorcethan®.........<2,0
1,1-Dichloroethene.........<2.0

Note:
(ppb) = (ng/L)

MOBILE CHEM LABS, INC.

//;M/ NI

A

Ronald G. Evans
Lab Director

trans-1,2-Dichloroethene..<1.0
1,2-Dichloropropan€.......<1.0
cis~1,3-Dichlcropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzenc...sceecscceee———=
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene..:.s....<1l.0
1,1,i-Trichloroethane.....<1.0
1,1,2-Trichlorcethane.....<1.0
Trichloroethene.....eee...<2.0
Trichlorofluoromethane....<2.0
TOlUENEs sesesnssscsensssnwe=——"
Vinyl Chloride.....esev0..<5.0
Total XyleneS.sececaccssee———"

Analysis was performed using EPA methods 5030 and 601



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044249

921175306.09\1223\013481

Date Sampled: 04-28-94
Date Received: 04-28-94
Date Analyzed: 05-04-94

Sample Description
Proj # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.
MW22 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPQUNDS

results in ppb

BONZeNE e ccsessctsvsssrssanese———==
Bromomethane.sesceseevsssesa<5.0
Bromcdichloromethane.......<1.0
BromoformMe.scesecesrccvesess<H.0
Carbon Tetrachloride.......<1.0
ChlorobenzZent.ecsccessesaces <1.0
Chloroethan@eeseeeveeesssss<l.0
2-Chloroethylvinyl Ether...<5.0
ChloroforMeessssnsvencesrss<l.O
Chloromethan@e.csecesevossea<lasl
Dibromochloromethane.......<1.0
1,1-Dichlorcethane.........<l.0
1,2-Dichlorcethane«.eess.. 15
1,1-Dichloroethene, «evees..<2.0

trans=1,2-Dichloroethene..<1.0
1,2-Dichloropropane.......<1l.0
cis-1,3-Dichloropropene...<l.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene...eeeeeceseceom—===
Methylene Chloride........<1.0
1,1,2,2~Tetrachloroethane.<2.0
Tetrachloroethene..v......<1.0
1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Prichlorcetheng.vesesssse.<2.0
Prichlorofluoromethane....<2.0
TOLUCNC e e s sassosssassssssnrsm——
vinyl Chloride....ccesse+.<5.0
Total XyleneS..eeeossnseees———"

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (ug/L)
MOBILE CHEM LABS, INC.
/fému

Ronald G. Evans
L.ab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suife 1 « Martingz, CA 945563
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044191

921175306.09\1223\013480

Date Sampled: 04-27-94
Date Received: 04-28-94
Date Analyzed: 05-03-94

Sample Description
Proj # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.
MB-1 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BENZeNEeescsstssassosonsse————
Bromomethane..ccveeessssceas<h.0
Bromodichloromethane....«..<1.0
BromofOrMe.eeceeesccsssssasses<5.0
Carbon Tetrachloride.......<1.0
ChlorobenZeNt.cecsseesnneee<iel
Chloroethan®..sceesscses=sa<l.0
2-Chloroethylvinyl Ether...<5.0
Chloroform.seeceeessocaecee<ll
Chloromethane.cssceecevevess<l.0
Dibromochloromethane. .. ...<1.0
1,1-Dichlorcethane...cses..<1.0
1,2-Dichloroethane.........<2.0
1,1-Dichlorcethene..svees..<2.0

Note:
(ppb) = (ng/L)

MOBILE CHEM LABS, INC.
//i;ay/ oL waone
Ronald G. Evans

Lab Director

trans-1,2-Dichloroethene..<1.0
1,2-Dichloropropane.......<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene...cseecececse——=—
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachlorcethene,........<1.0
1,1,1-Trichloroethane.....<l.0
1,1,2-Trichloroethane.....<1.0
Prichloroethene.cseeeeeeea<2.0
Trichlorofliuoromethane....<2.0
TOlUENE e eresssonssacsssesa—=r=
Vinyl Chloride.....c.ss.-<5.0
Total XyleneS.ceceeseseeev————

Analysis was performed using EPA methods 5030 and 601



MORBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044252

921175306.09\1223\013481

Date Sampled: 04-28-94
Date Received: 04-28-94
Date Analyzed: 05-04-94

Sample Description
Proj # 921175306.09

Texaco - Alameda
2375 Shoreline Dr.
TB WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPQUNDS

results in ppb

BONZONC e s essnssasscstonsasans—=———
Bromomethane..ccececescessee<h.0
Bromodichloromethane.......<1.0
BromOfOrMesesoceccsrncsensse<D.0
Carbon Tetrachloride.......<1.0
ChlorobenZene..eeeesessecess<l.0
ChloroethanC.ssessreccacsee<lal
2-Chlorcethylvinyl Ether...<5.0
ChloroforMe.evasscsesaasasa<l.O
Chloromethane..ecsveeeasses<l.O
Dibromochloromethane..e....<1.0
1,1-Dichlorcethane.........<l.0
1,2-Dichloroethane.........<2.0
1,1-Dichlorocethenc.........<2.0

trans~1,2-Dichloroethene. .<1.0
1,2-Dichloropropan@.......<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene...ceeeeeeescsa————
Methylene Chloride........<l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachlorcethene.........<1.0
1,1,1-Trichlorocethane.....<1.0
1,1,2~Trichloroethane.....<1.0
Trichloroethene..ceesesss.<2.0
Trichlorofluoromethane....<2.0

TOluene--..--..-o...--....————
vinyl Chloride....eecee...<5.0
Total XYleIleS.......o-----———'—

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (pug/L)

MCBILE CHEM LABS, INC,.
e

o %

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suife 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

921175306.09\1428\013480
The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 04-27-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
WATER
Sample Sample Detection Total Petroleum
Number Description Limit Hydrocarbons as Diesel
ppb ppb

Texaco - Alameda
???? Park St.
Project No.: 921175306.09

044186 MW3 50 <50
044187 MW2 50 <50
044188 MW15 50 <50
044189 MW14 50 <50
044190 MW14B 50 <50
044191 MB-1 50 <50

QA/QC: Spike Recovery on 044186 is 73%
Duplicate Spike Deviation is 3.6%

Note: Analysis was performed using EPA method 3510 modified and
TPH LUFT.

(ppb) = (rg/L)

MOBILE CHEM LABS
;ff:ua//éiéhyé>
jém,

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

921175306.09\1428\013481

The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 04-28-94
Attn: Alan Gibbs Date Received: 04-28-94
Project Manager Date Analyzed: 04-29-94
WATER
Sample Sample Detection Total Petroleum
Number Degcription Limit Hydrocarbons as Diesel
ppb ppb

Texaco — Alameda
??2?? Park St.
Project No.: 921175306.09

044249 MW22 50 <50
044250 MW5 50 <50
044251 MW9 50 <50

Note: Analysis was performed using EPA method 3510 modified and
TPH LUFT.
(ppb) = (ug/L)

MOBILE CHEEM LABS
%A—t,d/ {J z
o

Fcnald G. Evans
Lak Director



CERCO ANAILXYTICAT

31909 Hayman Street » Hayward, CA 94544 « (510) 487-9675 » Fax (510) 471-3698

Mobile Chem Labs, Inc.
5021 Blum Road, Ste.3
Martinez, CA 94553

Project I.D.: 921175306.09 May S, 1994

Date Sampled: 04/27/94 Job No. 9404127
Date Received: 04/28/94 Sample No. 001-006
Matrix: Wastewater Cust. No.: 10334

Total Dissolved

Lak Client Solids
No. I.D. ma/L
001 044186 850
c02 044187 650
003 044188 1500
Q04 044189 840
005 044190 1800
008 044191 50
Detection Limit: 10
Method No.: 160.1
Date Analyzed: 05/02/94

i S
A gL
Pavla Spiese ﬁér

Laboratory Direc




CERCO ANAIXYTICAIL

Mobile Chem Labs, Inc.
5021 Blum Road, Ste.3
Martinez, CA 94553

Project I.D.: 921175306.09
Date Sampled: 04/27/94
Date Received: 04/29/94
Matrix: Wastewater

Lab Client
No. I.D.
001 044249
002 044250
003 044251

Detection Limit:
Method No.:
Date Analyzed:

Paull Spiese
Laboratory Directo

31909 Hayman Street » Hayward, CA 94544 « (510) 487-9675 » Fax (510) 471-3698

May 5, 1994

Job No. 9404125
Sample No. 001-003
Cust. No.: 10334

Total Dissolved
Solids

ma/L
2000
2700
920
10

160.1
05/02/94



.llr‘ MARK Chain of Custody Record

ENGINEERS & GEOLOGISTS, INC.

l Project No. 9 _90 - ‘//5'; T -0 c} Sample Point: -
Date (/- 27- k/ M SSS C-
SAMPLE | CONTAINER HOLDING
l TIME NUMBER SIZE ANALYZE FOR PRESERVATIVE TIME REMARKS
2SO || &0 1/ MOL/CE -
I J:m: puwsp |2xomld | 6o/ oL
200 | W | mll| toJ HeL
I 12150 WWIC | 2x0ml| &0 / HCL
!
] | .
| Relincuished by [signature) ;})are Time ‘5, { T Receved by (sigraure) Receiver represents (: V‘\{\
o 2§ S e ! Le T\Q
= i et | Uprs ey poer Mol
' Relinguished by (S|g{'réture) 1 Darefﬂmef Rece vec by (signature} Rece ver reprasents
I ;g Relinguished by (signature) | Date/Time Rece ved by (signature} Recewver represents
l Hookston Square, Suite 120 3480 Buskirk Avenue Pleasant Hill, CA 94523 (510) 946-1055
Shooing copy (White)  File Copy fYaeliow)  Fiald Copy (Pink)



oAy CHon KO-

lll " GROUP

ENGINEERS & GEOLOGISTS, INC.

Chain of Custody Record

Project N q 7 int: .
roject No. // 7550609 Sample Point: :
Date C/- 27- 8¢ g—;ﬂ Sém@f,éjf &ﬂé_(:
YTIME 33?2523 Rals ANALYZE FOR PRESERVATIVE HQ},&E‘G T REMARKS
‘w3 w17 ’P%/&o/ HlL  JCE
Jo o (Mw 3 |/ oA j
ool | fo A | THS W
@.@m M 2 oud | oK pn BT 0ot | Her  jes
6 | Mw e /c TEN Desee? /
2os\dwa |/ 4 TNDS - V4
jo:08 w15 x| ﬁfﬂ’/;f co/ HeL  /CE
/408 u)/l Jot |TPH Deoge 7 i
oS |mw 1S DS N
S48 \Mw 14 | 4xbnd [ TPNops [BTEX /60 ) |HEL (CE
1SuS lw v | [oX TP Piosre” 1
1SS lwey | [8€ | TDS | N
1520 |pwriB| 9wl \TPH 000/ ATei /661 | Her Icé
S70mwiiB| [t TPH Dioae” /
s mwsl (O | TDS NZ
S \MB-I Dl [T2AQpBIE S o0l | HCL (CE
s \Mp-l | JA | TN Duages ]
S \MpBt |/ TDS v
T8 |2 dhmt IMMMQ L
|
|

'+ Dawe7~e Hece ved DY 4 Aece s e ranreseris

5 )
2L ng e C@ME%“QIKZLJ AKC

’ Fecever represents

| pwdbike Chew

SQecevec Dy (signanre!

By Dgue L{U\NL}

qu “Gu se—dby sgwa A Dae T ~e
‘tza,w/)% |‘/16‘{L“f

Reic

ushec by (sgnature}

P18 (9991

[D g Tore

Hecewvea by {Signai-e!

" Recewver represens
|
|

S—

Hookston Sqguare, Suite 120

Tk Cogy e

S~opirg cooy Weter

S e Cooy Maiowh

3480 Buskirk Avanus

Pleasant Hill, CA 84223

(510} $46-1055



ENGINEERS & GEQLOGISTS, INC.

Mol il Chan 20

THE
GROUP

Chain of Custody Record

Sample Point:

Al gt 5’%&«5&\_

*
ProjectNo- §- 9= Y/ §-S/ - 0T

Date ¢/-27- g ‘7’
SAMPLE | CONTAINER HOLDING
TME | N MBER SIZE ANALYZE FOR PRESERVATIVE TME REMARKS
/150 | M 1) | xsoml | 60 | &nmﬂa}ﬂé’f)w /A{(’,z_///éé _

N

’ Date. Time

Re nggshed by ature}
ﬂ {2579

10%%5

[
Receved by ‘sgnature { Recerver
j Corgl @ HangdD 1

e

Recelved b

y {s'gnal ure Receiver représen's

Dpve by | wnch

L Labs

FLD-8 (99991

Re “Guished oy [signature) e’Tm‘e f’
Re'ira. s’\ed by (signature) Dat emme

‘ Recewed by (signarure)

|

‘ Recelver represen's

Hookston Square, Suite 120

Shioping copy (White;  Fila Copy (Yellow)  Fieid Capy (Pink

3480 BUSktfk Avenue

Pleasant Hil!, CA 84523

(510) 946-1055



MG

ENGINEERS & GEOLOGISTS, INC.

THE
GROUP

Chain of Custody Record

Project No. ? 3 / /75306 _ 097 Sample Point:
pate 4-2¢-9Y bpmatlo. SSSC
TME | gMeEe | O ANALYZE FOR PRESERVATIVE Ho e REMARKS
J0:00 | M2 |4x Hawd | 7P /?w/cé.'cr/éo/ HOl  JCE
/0:00 | waz| Lot b/ /
vioo|mwar| [ DS v
109 | aw$ \oxbud TPA%M Brel/eol \WEL- (e
e lMws | | A /
Log | 4wS | | ot | TD S v
LaS, M ol [TPHpy SRk G0/ | HCL—/Ce
25| pw Lg,t‘ THY Deosed !
198 \Mwd |/ %f D5 W
140" | Th 2wl | g0/ Nee IeE
Relmqh!‘ ec by fEignamre) j Date/T Te { Receves by (Signature] Receiver represents \
Relirguaishes by (sigrature; DateTime Receved by {sgnalure; ' Recever represers
g Relinguisned by (s.gnature) DaeTime i Recelved by (signature; i Recelver represents

Hookston Sguare, Suite 120

Srpoing copy (Whnel  File Cooy Mellow'  Fiex Cocy "= nix)

3480 Buskirk Avenue

Pieasant Hill, CA 94523

(510) 946-1055



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523

Attn: Alan Gibbs

Project Manager

Sample Number

044263

Total Petroleum
as Gasocline

Benzene
Toluene
Xylenes

Ethylbenzene

Note:

ANALYSIS

Hydrocarbons

931185003.10\1428\013482

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Description

Project # 931185003.10
S.Shore sShopping Center
Shoreline & Park

MW7B WATER
Detection Sample
Limit Results
ppb ppb
50 5,600
0.5 7 1%0
0.5 <0.5
0.5 27
0.5 <0.5

Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.

(ppb)

= (ug/L)

MOBILE CHEM LABS

S lal
A B

Ronald G. Evaﬁs

Lab Directer



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA ¢4553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group
3480 Buskirk Avenue, Suite #120
Pleasant Hill, CaA 94523
Attn: Alan Gibbs
Project Manager

Sample Number

054002

931185003.10\1342\013483

Date Sampled: 05-02-94
Date Received: 05-02-94
Date Analyzed: 05-04-94

Sample Description

Project # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MWEB WATER
ANATLYSIS
T Detection Sample
Limit Results
ppb ppb
Total Petroleum Hydrocarbons 50 140
as Gasoline
Benzene 0.5 T 9.2
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.

(ppb) = {(ug/L)

MOBILE CHEM LARS
sl _,/c_-u’/ %"VZ‘—’ »
e .
T

Eonald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 945653
Phone (510) 372-3700 » Fax (810) 372-69565

The Mark Group
3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number

054003

931185003.10\1342\013483

Date Sampled: 05-02-94
Date Received: 05-02-94
Date Analyzed: 05-04-94

Sample Description

Project # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MW16 WATER
ANALYSIS
________ Detection Sample
Limit Results
ppb pPpb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 =~ ' <0.5
Toluene 0.5 <0.5
Xylenes ¢.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.

(ppb) = (ug/L)

MOBILE CHEM LABS

/’;_,“47// > ja—e: o
7 L
7 /,("‘/’L_,
Ronald G. Evans
Lab Director



MORBILE CHEM LABS INC.

5011 Bium Road, Sulte 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group
3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number

044265

931185003.10\1428\013482

Date Sampled: 04-29-94
Date Received: (04-29-94
Date Analyzed: 05-04-94

Sample Description

Project # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MW17 WATER
ANATYSIS
________ Detection Sample
Limit Results
" ppb PPb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 T <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.

(ppb) = (rg/L)

MOBILE CHEM LABS

s Al
/// /géui

Ronald G. Evans
Lab Director
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MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (610) 372-3700 + Fax (510) 372-6955

931185003.10\1428\013482
The Mark Group
3480 Buskirk Avenue, Suite #120 -

Pleasant Hill, CA 94523 Date Sampled: 04-29-94
Attn: Alan Gibbs Date Received: 04-29-94
Project Manager Date Analyzed: 05-04-94
Sample Number Sample Description
044266 Project # 931185003.10

S.Shore Shopping Center
Shoreline & Park

MW18 WATER
ANALYSTS
-------- Detection Sample
Limit Results
pPpb ppb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 T T 7 7 <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(ppb) = (rg/L)
MOBI%E CHEM LARS
At A
e

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

931185003.10\1428\013482
The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 04-29-94
Attn: Alan Gibbs Date Received: 04-29-94
Project Manager Date Analyzed: 05-04-94
Sample Number Sample Description
044267 Project # 931185003.10

S.Shore Shopping Center
Shoreline & Park

MW19 WATER
ANALYSIS
________ Detection Sample
Limit Results
_;;b ppb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 T T <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <(.5
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(ppb) = (ug/L}
MORBRILE CHEM ILARS
et o
Z,_/A«__

Ronald G. Evans
Lab Director

+



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

931185003.10\1428\013482

The Mark Group
3480 Buskirk Avenue, Suite #120 —

Pleasant Hill, CA 94523 Date Sampled: 04-29-94
Attn: Alan Gibbs Date Received: 04-29-94
Project Manager Date Analyzed: 05-04-94
Sample Number Sample Description
044264 Project # 931185003 10

S8.8hore Shopping Center
Shoreline & Park

MW20 WATER
ANATL.YSIS
________ Detection Sample
Limit Results
ppb ppb
Total Petroleum Hydrocarbons 50 57
as Gasoline
Benzene 0.5 C 21
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
QA/QC: Duplicate Deviation is 4.3%
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(ppb) = (rg/L)

MOBILE CHEM LABS
At el
Ao

Ronalid G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Sulte 1 =+ Matfinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523

Attn: Alan Gibbs

Project Manager

Sample Number

044268

Total Petroleum
as QGasoline

Benzene
Toluene
Xvlenes

Ethylbenzene

QA/QC:

Note:

ANALYSIS

Hydrocarbons

Spike Recovery is 105%

931185003.10\1428\013482

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Description

Project # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MW21 WATER
Detection Sample
Limit Results
ppb PPRb
50 <50
0.5 T 7 <D.5
0.5 <0.5
0.5 <0.5
0.5 <0.5

Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.

{ppb)

= (ug/L)

MOBILE CHEM LABS

el s

Renald G. Evans

Lab Director

s




MOBILE CHEM LABS INC.

5011 Blum Reoad, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 = Fax (510) 372-¢955

931185003.10\1342\013483
The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 05-02-94
Attn: Alan Gibbs Date Received: 05-02-94
Project Manager Date Analyzed: 05-04-94
Sample Number Sample Description
054001 Project # 931185003.10

S.Shore Shopping Center
Shoreline & Park

MW23 WATER
ANALYSIS
________ Detection Sample
Limit Results
~ ppb ppb
Total Pe?roleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 -7 <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(ppb) = (ug/L)

MOBILE CHEM LABS
P ?

Ronald G. Evans
I.ab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044263

931185003.10\1223\013482

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Description
Proj # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MW7B WATER

PRIORITY POLLUTANTS

VOLATITLE ORGANIC COMPOUNDS

results in ppb

BN O e e s oo nnssossessnessm——m—
Bromomethane.ececeeeeeeenaeaa<5.0
Bromodichloromethane.......<1.0
BromoformMe ccsssescesnnaessas<h.0
Carbon Tetrachloride.see...<1.0
Chlorobenzen@.eesesssessssaes 31

Chloroethane..ssovessassssa<l.0
2-Chloroethylvinyl Ether...<5.0
Chloroform..cceevciessseesa<l.0
Chloromethane..ceeecscsenea<l.0
Dibromochloromethan@.......<1.0
1,1-Dichlorcethan@...seee..<l.0
1,2-Dichlorocethane...c.c.....<2.0
1,1-Dichloroethene...ce.... 5.8

Note:
(ppb) = (ug/L)
MOBILE CHEM LARBRS, INC.
A Sl
P
Ronald G. Evans
Lab Director

trans-1,2-Dichloroethene. 13

1,2-Dichloropropan.......<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene.....ccceeesea==m—
Methylene Chloride........<1l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene....... 190

1,1,1-Trichlorcethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethene.......... 12

Trichlorofluoromethane....<2.0
TOlUENEeeeesracssnnsorsnasss————
Vinyl Chloride....cceeees.<5.0
Total XylenesS...eeeeences am—=—

Analysis was performed using EPA methods 5030 and 601



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
054002

931185003.10\1223\013483

Date Sampled: 05-02-94
Date Received: 05-02-94
Date Analyzed: 05-04~94

Sample Description
Proj # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MWEB WATER

PRICRITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BENZONE e ¢ cvveosssasssssssaesmmum—
Bromomethan@..eeeeeeecessese<5.0
Bromodichloromethane. cees..<1.0
BromoforMesceessssccnsvssseslD.l
Carbon Tetrachloride...«...<1.0
Chlorobenzent.ceceessssesee<l.0
Chlorcethant..ceescesresesa<l.O
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMeseccascsasenesss<lal
ChloromethanC.ceeesecessse<l.0
Dibromochloromethane..«....<1.0
1,1-Dichlorovethane....cv...<1.0
1,2~Dichlorocethane....«ec...<2.0
1,1-Dichlorcethene.........<2.0

trans-1,2~Dichloroethene. 23

1,2-Dichloropropan€.......<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichlorepropene.<2.0
Ethylbenzene..ssceccesses a====
Methylene Chloride........<1.0
i1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene........ 70

1,1,1-Trichloroethane.....<1.0
1,1,2~Trichloroethane.....<1.0
Trichloroethene.......... 57

Trichlorofluoromethane....<2.0
Tol‘llene........".....--..-----—
Vinyl Chloride....cecec...<5.0
Total XyleneS.seesecccasee————

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (ng/L)

MCBILE CHEM LABS, INC.

o

- -
/7£/uz7 (et

Ronald G. Ewvans
Lab Director

.



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (610) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
054003

931185003.10\1223\013483

Date Sampled: 05-02-94
Date Received: 05-02-94
Date Analyzed: 05-04-94

Sample Description
Proj # 931185003.10

S.Shore Shopping Center
Shoreline & Park
MW16 WATER

PRIORITY POLLUTANTS

VOLATITLE ORGANIC COMPOUNDS

results in ppb

BONZENE e eensssossscssnsssemmmm
Bromomethane..ceevesesssnsa<h,0
Bromodichloromethane.......<1.0
BromOofOrMececsasccccsscaensa<5.0
Carbon Tetrachloride.......<1.0
Chlorocbhenzene.ceeesesesessa<l.0
Chlorocethan@eveesesccassees<l.O
2-Chloroethylvinyl Ether...<5.0
ChloroforMesesececcesncaneeas<l0
Chloromethan€..ceecesceeeeeae<ll
Dibromochloromethane...s«»+<1.0
1,1-Dichlioroethan..cssse..<1.0
1,2-Dichloroethane.........<2.0
l,1-Dichloroethenc..cceee..<2.0

Note:
(ppb) = (ug/L)

MOBILE CHEM LARS, INC.
: Zﬁ?g_

Reonald G. Evans
Lab Director

trans-1,2-Dichloroethene. <1.0
1,2-Dichloropropan.......<1.0
cis~1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene...ceeeeeceeeeom——
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene.........<1.0
1,1,1-Trichlorcethane.....<1.0
1,1,2-Trichlorcethane.....<1.0
Trichloroethene...........<2.0
Trichlorofluoromethane....<2.0
TOlUCNE . v cssasscosssnanssse————
vinyl Chloride...cecsees.s.<5.0
Total XylenesS..ceecescnes o—=——

Analysis was performed using EPA methods 5030 and 601

4



MOBILE CHEM LABS INC.

5011 Bium Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, Ca 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044265

931185003.10\1223\013482

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Description
Proj # 931185003.10
S8.S8hore Shopping Center
Shoreline & Park

MW17 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BeNZENC e e s esscssssnmnnssse————
BromomethanC.eeeseacsseresesa<5.0
Bromodichloromethane.......<1.0
BromofOrM.e.seesoesvscsaasees<Hal
Carbon Tetrachloride.......<1.0
ChlorobenzZent.e.ceecsssssees <10
Chloroethan€..seesvscessssee<l.O
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMecesssesacnscessss<lal
Chloromethane.eecessssseeas<l.l
Dibromochloromethane.......<1.0
1,1-Dichlorcethane.........<1.0
1,2-Dichloroethane.........<2.0
1,1-pDichloroethenc.ceessee.<2.0

trans-1,2-Dichloroethene..<1.0
1,2-Dichloropropang...«...<l.0
cis-1,3-Dichloropropene...<1l.0
trans-1,3-Dichloropropene.<2.0

' Ethylbenzene¢ P R R 2 Sl e

Methylene Chloride........<l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethen€..seeee.. 2.4
1,1,1-Trichloroethane.....<1l.0
1,1,2-Trichloroethane.....<1.0
Prichlorocethene.....ceeee.<2.0
Trichlorofluoromethane....<2.0
POlUENC . eecsasssssssnvssss™===
Vinyl Chloride...evesvseee<5.0
Total XylenesS.esececccsoee———=

Note: Analysis was performed using EPA methods 5030 and 601

{ppb) = (ug/L)
MOBILE CHEM LABS, INC.
//M/M

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 » Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

931185003.10\1223\013482
The Mark Group ,
3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Number
044266

Sample Description
Proj # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MW18 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BoNZeNE e e et rasresnasssness——m—
BromomethanC.eeeesevesnessa<D.0
Bromodichloromethane.......<1.0
BromofOrMe scoveecscasensees<ial
Carbon Tetrachloride.......<1.0
Chlorobenzent. cesssssseasss<l.
ChloroethanC.seeecscsseenes<l.0
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMecescescessereses<l.0
ChloromethanC.eeeesesssesses<l.O
Dibromochloromethane.....++<1l.0
1,1-Dichloroethane...ee.e..<l.0
1,2-Dichlorcethane.........<2.0
1,1-Dichlorcethene.. ece...<2.0

Note:
{(ppb) = (ug/L)

MOBILE CHEEM LABS, INC.
//,w/@zwé—

Renald G. Evans
Lab Director

trans-1,2-Dichlorcethene..<1.0
1,2-Dichloropropan€.......<1.0
cis~1,3~-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene...c.ceevecceee—=——
Methylene Chloride........<1l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethen@.....e.... 1.4
1,1,1-Trichlorcethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethene...c.ceee+.<2.0
Trichlorofluoromethane....<2.0
TOlUCNCcccessssssccnnassss———"
vinyl Chloride....«...s...<5.0
Total XyleneS...cceecoeesss———"

Analysis was performed using EPA methods 5030 and 601

]

i
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MOBILE CHEM LABS INC.

5011 Blurm Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group
3480 Buskirk Avenue, Suite #120
Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number

931185003.10\1223\013482

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Description
Proj # 931185003.10
S.Shore Shopping Center
Shoreline & Park

Mw1l9 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

trans-1,2-bichloroethene..<1.0
1,2-Dichloropropan@...+...<1.0
¢is-1,3-Dichloropropene...<1l.0
trans-1,3-Dichloropropene.<2.9
Ethylbenzene...««.«... e e pmm——
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene......... l.1
1,1,1-Trichlorcethane.....<1l.0

044267
results in ppb
BENZeNCessessssoss cer et emm——
Bromomethall® s eeesssessssse .<5.0
Bromodichloromethan®.......<1.0
BromofOTMesevsasssssscscnse .<5.0
Carbon Tetrachloride...... .<1.0
Chlorobenzent.csesesssassas<lel
ChlorocethanNCececesceseasssns .<1.0
2-Chloroethylvinyl Ether...<5.0
ChloroforMesceesccescasscns .<1.0
Chloromethane.eseeccesecscas .<1.0

Dibromochloromethane.......<1.0
1,1-Dichloroethane.........<1.0
1,2-Dichloroethan@......+.+.<2.0
1,1-Dichlorcethene........ .<2.0

1,1,2-Trichlorcethane.....<1.0
Trichloroethenecceesserea<2.0
Trichlorofluoromethane....<2.0

TOluene........ ------- 8 e g —t—
Vinyl Chloride..cees.. esee<5.0
Total Xylenes..eecesss v a————

Note: Analysis was performed using EPA methods 5030 and 601

{ppb) = (ng/L)
MOBILE CHEM TL.ABS, INC.
'/—A"—/WJ
e éﬁgb_
Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Bium Road, Suite 1 + Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

931185003.10\1223\013482
The Mark Group .
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044264

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Description
Proj # 931185003.10

S .Shore Shopping Center
Shoreline & Park
MR20 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BeNZeN G e evssessnnssnsvnsse—=——
Bromomethane.cesecsssacnsses<D.0
Bromodichloromethane.......<1.0
BromOfOIMe ceccceccscesssseea<.0
Carbon Tetrachleoride.......<1.0
Chlorobenzene...ceeesssssasa<le0
Chloroethan€.cevseserasaseees<l.0
2-Chloroethylvinyl Ether...<5.0
ChloYOFOIMe e s ssovsvnnnnases<lel
Chloromethan@.seesseeeseees<l.0
Dibromochloromethan. .« vas...<1.0
1,1-Dichloroethane..scve...<1.0
1,2~Dichlorcethane.........<2.0
1,1-Dichlorcethene.........<2.0

Note:
(ppb) = (ng/L)

MORILE CHEM LARS, INC.

Ronald G. Evans
Labk Director

trans-1,2-Dichloroethene. 58

1,2-Dichloropropan€...+...<1.0
cis-~1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzent...cseevvseceee——==
Methylene Chloride........<l1l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene........ 57

1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethene.ceceecee.ss 32

Trichloroflucromethane....<2.0
TOlUCNC s eesccssssrecnnsnes————
Vinyl Chloride..ceecaceese<5.0
Total XyleneS.ceeseesssenam———

Analysis was performed using EPA methods 5030 and 601

J



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94583
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044268

931185003.10\1223\013482

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Description
Proj # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MW21 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS
results in ppb

BENZEeN . evrevesssassvnessamm—m—
BromomethanCeeeesresssseses<h.0
Bromodichloromethane. s es..<l.0
Bromoform.cssecaeassa eseeees<h.0
Carbon Tetrachloride.......<1.0
ChlorobenzZenCeeeccestsosass<l.l
Chloroethane.sceessssesssse<lel
2-Chloroethylvinyl Ether...<5.0
ChlorofOYMe o ssvacasvsnesas<l.O
ChloromethanCeeecsssssnsass<lel
Dibromochloromethan€.......<1l.0
1,1-Dichloroethane.........<1.0
1,2-pichloroethane.........<2.0
1,1-Dichloroethene....eee..<2.0

trans-1,2-Dichloroethene..<1.0
1,2-Dichloropropane.......<1.0
cis-1,3-Dichloropropene...<1l.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene....cceeecesecse ===
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethene.........<1.0
1,1,1-Trichloroethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethene....ceeee...<2.0
Trichloroflucromethane....<2.0
TOlUCNCeeeeesasancosssesss=———
Vinyl Chloride..cecseess..<5.0
Total XyleneS..eeveccesss ===

Note: BAnalysis was performed using EPA methods 5030 and 601

{ppb) = (ng/L)
MOBILE CHEM LAES, INC.
/;%i;«ﬂ/ ALl
P

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blurn Road, Suite 1 « Martinez, CA 24553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
054001

931185003.10\1223\013483

Date Sampled: 05-02-94
Date Received: 05-02-94
Date Analyzed: 05-04-94

Sample Description
Proj # 931185003.10
S.Shore Shopping Center
Shoreline & Park

MW23 WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS

results in ppb

BONZENCeeitsarssessnssnssnss——=—
BromomelbhanE.eeessceeseneaee<5.0
Bromodichloromethane.......<1l.0
BroMoLOYMe ceoeevsnenercnesaid.l
Carbon Tetrachloride.......<1.0
ChlorobenzZent..csssssscsssa<ls0
Chloroethane.cescessccensee<l.0
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMe.seessccescnsneee<lO
Chloromethane.eceececeecsevesee<l.0
Dibromochloromethane.......<1.0
1,1-Dichlorcethanc.........<1.0
1,2-pDichloroethane.........<2.0
1,1-Dichlorcethenc...ess...<2.0

Note:
(ppb) = (ug/L)

MOBILE CHEM LARS, INC.
O s S S
P

Ronald G. Evans
Lab Director

trans-1,2-Dichloroethene. <1.0
1,2-Dichloropropane..+....<1.0
¢is~1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene..cccvecceeceam———
Methylene Chloride........<1.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachloroethen.....ss..<1.0
1,1,1-Trichlorcethane.....<1.0
1,1,2-Trichloroethane.....<1.0
Trichloroethene...ceeeeee..<2.0
Trichlorofluoromethane....<2.0
POlUCICcssssanssssanssesess——=—
Vinyl Chloride.....see0...<5.0
Total Xylenes..cceesecceee——="

Analysis was performed using EPA methods 5030 and 601

]



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (810) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
044269

931185003.10\1223\013482

Date Sampled: 04-29-94
Date Received: 04-29-94
Date Analyzed: 05-04-94

Sample Desgscription
Proj # 931185003.10

S .Shore Shopping Center
Shoreline & Park

TB WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPQUNDS

results in ppb

BONZEIC e v nvsesosnsnnsvesese——mm=
Bromomethanesecsseesessees<H.0
Bromodichloromethang.......<1.0
BromOfOrmMe ceoccaccescsesnseelB0
Carbon Tetrachloride.......<1.0
ChlOorobenzen .. e esessssess<lel
Chloroethan@..cceecessesseea<l.l
2-Chloroethylvinyl Ether...<5.0
ChlorofOYMeeeesserssessssss<l.l
ChloromethanC.cesesscsseess<l.l
Dibromochloromethane.......<1.0
1,1-Dichlorocethane.........<1.0
1,2-Dichloroethane.........<2.0
1,1-Dichloroethene....ee...<2.0

trans-1,2-Dichloroethene..<1.0
1,2-Dichloropropane...«...<1.0
c¢is-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene.cceceeesseee ===
Methylene Chloride...s....<1l.0
1,1,2,2-Tetrachloroethane.<2.0
Tetrachlorcethene.........<1.0
1,1,1~Trichloroethane.....<1l.0
1,1,2-Trichlorocethane.....<l.0
Trichloroethen€.ceeeeeees.<2.0
Trichlorofluoromethane....<2.0
POlUCNE . csaaossssencesesssmmmm
vinyl Chloride....cecsess.<5.0
Total XyleneS..cceeecrssas———=

Note: Analysis was performed using EPA methods 5030 and 601

(ppb) = (ug/L)
MOBILE CHEM LABS, IKRC.
/M@M/

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road., Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 « Fax (510) 372-6955

The Mark Group

3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523
Attn: Alan Gibbs
Project Manager

Sample Number
054004

931185003.10\1223\013483

Date Sampled: 05-02-94
Date Received: (05-02-94
Date aAnalyzed: 05-04-94

Sample Description
Proj # 931185003.10

S.Shore Shopping Center
Shoreline & Park
TB WATER

PRIORITY POLLUTANTS

VOLATILE ORGANIC COMPOUNDS
results in ppb

BeNZENE s eecenssasssccnsasnsesmmmm
Bromometnan..ccecsssssccsesa<h.l
Bromodichloromethane.......<1.0
BromofOrmMeceececcicecsersnessa<5.0
Carbon Tetrachloride.......<1.0
Chlorohenzent.sersesacsssss<l.0
Chloroethaneececeacensseea<l.D
2-Chloroethylvinyl Ether...<5.0
ChlorofOrMesceesceosasesasea<l.l
ChloromethanC..ceerescessssee<l.0
Dibromochloromethane.cceee.<1.0
1,1-Dichloroethane.....ev..<1.0
1,2-Dichloroethane..ecsess.<2.0
1,1-Dichloroetheng...ese...<2.0

Note:
{ppb) = (ug/L)

MOBILE CHEM LABS, INC.

A s

Ronald G. Evans
Lab Director

trans-l,2-Dichlorcethene. <1.0
1,2-Dichloropropan€.......<1.0
cis-1,3-Dichloropropene...<1.0
trans-1,3-Dichloropropene.<2.0
Ethylbenzene..c.ccseaocececes————
Methylene Chloride........<1.0
1,1,2,2-Tetrachlorcethane.<2.0
Tetrachloroethene...oeee..<1.0
1,1,1-Trichloroethane.....<1.0
1,1,2~Trichloroethane.....<1.0
Trichloroethene...eecees..<2.0
Trichlorofluoromethane....<2.0
TOlUCNC  eseesrrracsnnsness——==—
Vinyl Chloride..cccseceessa<5.0
Total XyleneS..cesenrccceesm———

Analysis was performed using EPA methods 5030 and 601

‘



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 « Martinez, CA 94553
Phone (510) 372-3700 » Fax (510) 372-6955

931185003.10\1428\013482

The Mark Group
3480 Buskirk Avenue, Suite #120

Pleasant Hill, CA 94523 Date Sampled: 04-29-94
Attn: Alan Gibbs Date Received: 04-29-94
Project Manager Date Analyzed: 05-04-94
WATER
Sample Sample Detection Total Petroleum
Number Description Limit Hydrocarbons as Diesel
ppb ppb

S.Shore Shopping Center
Shoreline & Park
Project No.: 931185003.10

044263 MW7B 50 <50
044264 MW20 50 <50
044265 MW17 50 <50
044266 MW18 50 <50
044267 MW19 50 <50
044268 MW21 50 <50

QA/QC: Spike Recovery on 044268 is 101%
Duplicate Spike Deviation is 12.4%

Note: Analysis was performed using EPA method 3510 modified and
TPH LUFT.
(ppb) = (4g/L)

MORILE CHEM LABS
Jrasaye
Ao

Ronald G. Evans
Lab Director



MOBILE CHEM LABS INC.

5011 Blum Road, Suite 1 = Martinez, CA 94553
Phone (510) 372-3700 » Fax (510) 372-6955

931185003.10\1428\013483
The Mark Group
3480 Buskirk Avenue, Suite #128

Pleasant Hill, CA 94523 Date Sampled: 05-02-94
Attn: Alan Gibbs Date Received: 05-02-92
Project Manager Date Analyzed: 05-09-94
WATER
Sample Sample Detection Total Petroleum
Numberx Description Limit Hydrocarbons as Diesel
ppb ppb

S.Shore Shopping Center
Shoreline & Park
Project No.: 931185003.10

054001 MW23 50 <50
054002 MW8B 50 <50
054003 MW1l6 50 <50

OA/QC: Spike Recovery on 054003 is 107%
Duplicate Spike Deviation is 8.1%

Note: Analysis was performed using EPA method 3510 modified and
TPH LUFT.
(ppb) = {ug/L)

MOBILE CHEM LABS

Rcnald G. Evans
Lab Directer



C IERCO ATNATIY TICAT

31909 Hayman Street » Havward. CA 94544 « 1510} 487-9675 « Fax (510) 471-3698

I

A

4
L

Mobile Chem Labsg, Inc.
5021 Blum Road, Ste.3
Martinez, CA 94553

Project I.D.: $31185003.10 (001-003)

931185003 {004~-005} May &, 1994
Date Sampled: 05/02/%4 (001~003) Job No. 9405011
04/29/94 (004-009) Sample No. 001-009
Date Recaived: 0%/03/94 cust. Ne.: 10334

Matrix: Wastewater

Total Dissolved

Lab Client Solids
No. L.D. 26/L
001 054001 54
ooz 054002 2,960
003 0540063 25,000
Q04 044263 1,300
cos 044264 13,000
006 0442685 18,000
Q07 044266 19,000
008 044267 20,000
00s 044268 20,000
Datection Limit: 10
Mathod No.: 160.1
Date Analyzed: 05/05/94

LAY T _&9'&)‘1’: e {;»

PauéF Spiese
Labhdratory Director
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ENGINEERS & GEOLCGISTS, INC.

Chain of Custody Record

@ .

‘AN N EE M W AN e N e e e S T e e .

Project No. Cr 5 { [ 8 500 5 ) ’ 0 Sample Point:

Date q.,gqqtl M 555@,
TME | oiELE | CONTPRER ANALYZE FOR PRESERVATIVE o REMARKS
2.5\ mo78 |edoml [TP %m/ﬁTck/em HE  jee

8'§¢ /)78 Zﬁj‘ DAJA.uo

35S\ mzn | Lol TM \
/0.0 | Hw 20 |40 ’P/Jcm/ﬂfé)(/éo/ HCL  [Ce
00 \Mwzs | /ot | TN |

p:/8 \Mw20 | / 1S N
/120 | Mw i |4xfpml) [TPY qm/gr/r/eo/ HoL  ICc

W | fwig |/ ot [PH /
Yo iz | [t | TDS 4

)25 M8 |42 0wl [ TPH w/zre(/w/ HoL  /Ce

J2ys | Mwid | Jok (TPH /

1395\ pwts | / %A" DS v

130 | 18 |4 W0md \TPH oo/Biex/to/ HCL | CE

/30| pwigd Lot [TPH L ]

13:0 | g | L6 | TDS U
oo\ Mwa) 4rmd [ TPH cps /R IZ/VQO/ - [Ce
1900 MWL /o [TPH D srel” [

1\ Mwal| 188 | TDS ¢

% | 20)| 60/ el jce
cF
L)N ; <Py
oo he
Relincuisned by (signature) ! lza_sz'ﬂme g Recaved by (sigpature) Recelver represents
¢ Q /é /? p / 0 fe REV
Ralrg. shed oyf fsigrarure) Date/Time éceved by (sgnai-e) Receiver represents
Rehnauisned by (signaure) Date/Time Recelved by {signawre} | Receiver represen:s
| |
Hookstcn Square, Suite 120 3480 Buskirk Avenue Pleasant Hill, CA 84523 (510) 946-1055

Shpog cony (Whie,

Fila Cooy (Yadow)  Feid Cony (Fink)



ll‘ Chain of Custody Record
W crouP

Project No. an // (?5- 02 /O Sample Point:

e 5-3-9Y (Unmedn S55.C

TIME SG:EIEE CONST[;‘ENER ANALYZE FOR PRESERVATIVE H%QE'G REMARKS

n:s2 MW [ Yond TPl BIEK /66/ | NCL  ICE oY _IcCE

niaMuas | lat T Dbl !

p2lMwa3| (Bt | TDS v

114 \Mwgs (%thcm/ﬁf%a/ Mol jce

1y e | Lot o |

¢S MweB | Lot v

Ja3slMwre w4 m//f/()( /é &/ |\ yel ICE

s\ | Jot” 728 Dinge 7’ \

13:35\ i 16 1575 DS W

1235 [ Th  |axond| &0 ¢ NCL ;L€

Relinquisned bwgnature) i DateTime “BeCerved by (signatu-e) Receiver represen’s

|
i
: Date/Tire

Relinquished by {s:grature)

Relingughes by, {sighadre) | DateTime 3 Received by (signatl ach 5«,; éiJ Receiver represents
L 8 D Rew Mo
E/3
|
;
|
i

| Raceved by (signatJre) Recever reprosen:s

5 ;
!
| |

Hogkston Square, Suite 120 3480 Buskirk Avenue Pleasant Hill, CA 94523 (510) 946-1055

Shoping copy (WHee)  File Copy (Yaliow)  Fieid Copy (Pink)

FLD 8 (2/991)
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FROM

Pe-g2-1994 BS:21AM

) UF
-r'm byt et CATAE
3% -H3-SL| 2351 Shoveling, Drive, Alameda ,,f'}le? KQ) /
SAMPLERS: {Signyture} \> é? % /
)
W cOn. QS"Q’G 0 REMARKS
NI Tamen | - N\
NO. { oate | mime [ 5] & LOCATION ~
ViR . .
sy 1 ) - - vi |V e
W‘;ﬁ, fz:8% Vv STEmi):3 ; . VIiVIV e
L 2:2 ' e NP vi Vv B
12 Sl M TV STad-(o 7 - V], Y% —
it | L Fiold Rlane v
Wmﬁ 2:5% v Rinse. . V4 . .
157 eaid Y STMwW -~ 2~ v v
- B
_ . L
|-

Relinqujshed by: {Sipnerare) Date IT{me Receivey bv: {Signatwes) Relinguished by : (Signaryrat Date / Time | Receive by tSipretyre)
e 2, / o8 -QQJM—' /é“
i—————ﬂ-%‘—!"“ 128/34]2:0 SRL K
Relinquished by: {Sigrrature} Data / Time | Asceived by: Signeture) Relinguisheq by: (Signaturg) Date / Time Recerved b"\; ISrpantyre) j
Relinquished by: ($rgnstura) Oate /Time | Received for Laboratory bys Date / Time B **——J

{Sipnature}

Remarks

' SOIL TECH ENGINEERING .

. Soil, Foundation and Geological Engmeers

298 BROKPAW ROAD, SANTA CLARA, CA 95050 '(408) 866-0919 M (415) 791-6406

ey s



oom 7axs_0A=GK8 “3343

ge-B2-1994 @2:18AM FROM TO S1e9468818 F.yl

SOIL TECH ENGINEERING

Soeil, Foundation and Geological Engineers
298 EROKAW ROAD, SANTA CLARA, CA 95050 B (408) 496-0265 OR (408) 496-0266

DATE: _@‘@344‘7(' §nm:

ATTN:
RE:
FAX:
/O . paces
(INCLUDING COVER PAGE)
FROM:
Cc/0:

NOTE:

PLEASE CALL OUR OFFICE IF YCU DO NOT RECFIVE ALL THE PAGES.
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% _Argon Mobile Labs

SOIL TECE ENGINEERING, INC.

_ ‘ ‘Date Sampled: 04/27/94
228 Brokaw R4’ Date Received: 04/28/94 .
Santa Clara, ca 85050 .Date Reported: 05/04/94

Project ID: 8-90-413-ST

Matrix: Water

» Lab Number: T404181
Sample ID: STMW-1
TPH~gas/BTXE
ANALYTE Detection Limit
' - ppb
Total Petrcleun < 50
Hyd:ocarbqns”as_eascline
'Benzene 0.5
Toluene 0.5
X¥lenes 0.5
'Ethylbenzene 0.5

QA/QC: Blank is none detected.
11.1% Duplicate Deviation

Note: Analysis was
‘ppb = ug/L

ARGON MOBILFE LABS

{

%M__&Mﬁ&
Hiram Cuetce
Lzb Director

ARGON MOBILE LASS IS CEXTIFIED §v THE STATE OF CALIFCRANA
M. 3 AS A FAZARDOLS WASTE TEST NG LASCRATORY [SERTIFICATION NG 1872

~
.

3008 McKittrick Ct,, Suite N » Ceres, CA 95307 o (209) 537-7836 ,

performed using EPA methods 5030/8015/602

Sample Results
ppb

- 20,000

3,600
3,200
5,300

1,200



DLUTHDIGLY F.ous
86—32—1994 gg: 19Hm FRUM iu e

_q Argon Moblle I.abs

3008 McKlttnck Ct., Suite N o * Ceres, CA 95307 » (209) 537-7836.

SOIL TECH ENGINEERING, INC Data Sampled: . 04/27/94
298 Brokaw Rd

' Date Received: 04/28/94
Santa Clare, CA_ . 95050 Date Reported. 05/04/94 X

Project ID: 8-90-413—51 . Lab Nimber: T404187
Sample ID: STMW-Z ;

Matrlx'  ¥Water

TP-gas/BTXE ‘
ANALYTE - SR Detection Limit Sample Resﬁlts”
| ppb » : o ‘ppb.
Total Petroleun o - 50 :-, ' 459
Hydrocarbons as Gasoline ’ . : :
- Benzene - . : .5 <0.5°
"leuene o 0.5 <0.5
‘Xylenes | - 0.5 " <0.5.
Ethylbenzene e I 0.5 . <0.5

QA/QC' 122% Surrogate SPike Recovery
105% Matrix Spike Receovery

Note: Analysis was performed using EPA methods 3030/8015/602
: "~ ppb-= ug/L < ‘

ARGON MOBILE L2BS

IV iy
Hiram Cueto
Lad Director

ARGZON MOBILE LABS 1S CERTIFIED BY THE STATE OF CALIFORNIA
T O.H. S A3 AHAZARDCUS WASTE TESTING LABORATORY {CERTIFICATION NO, 1873)



R 2L THDITIO LS [t
Bo-B2-1994 vic: LI U

o Argon Mobile Labs

3008 McK:tmck Ct., Suxte N e Ceres, CA 95307 ) (209) 537-7836

SOIL TECH ENGINEERING IKC. \ Date Sampled: 04,27/94
- 298 Brokaw Rd Date Received: 04/28/94 .
Santa Clara, ca 85050 Date Reported: 05/04/94

Project Ib: -90-413-51

. Lab Number: T404182
Sample ID"STMW-3 ' Matrix: wWater

TPH-gas/BTXE

ANALYTE Detection Limit Sample Results
' ppb © ppb
Total Petroleum . B0 160,000
Hydrecarbons as Gasoline
Benzene G.5 1,300
Toluene 9.5 6,300
Xylenes 0.5 -~ 12,000
Ethylbenzene 0.5 ' 1,400

‘Note: Analysis was

. performed using EPA methods 5030/8015/602
- PPb = ug/IL . . '

ARGON MORIIE IARS
Hiram Cueto
Labk Directeor

+

ARGON MOBILE LARS 18 CERTSIZD 3Y THE STATI OF CALIFORN'A
7.8 AS A SAZARDOUS WASTE TESTING LABOBATORY (CERTIFKATION MO 1873

olle
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o8 Argon -Mdbile Labs

3008 McKittrick Ct., Suite N « Ceres, CA 95307 « (209) 537-7836

s

SOIL TECH ENGINEERING, INC. Date Sampled: 04/27/94
298 Brokaw R4 . . _ Date Received: 04/28/94 _
Santa Clara, ca 85050 Date Reported: 05/04/94 -

Project ID: 8-90-418-ST : Lab Number: T404183
Sample ID: STMW=-5 ' Matrix: Water

TPH~gas/BTKE

';ANALYTE' Detection Limit Sample Results
S ‘ Ppb ppb
Tctalf?gfxgleum7 h 50 | ' <50
Hydrocarbons as Gasoline - ' . | : :
Benzene .5 : ‘ <0.5
Toluene 0.5 B <0.5.
Xylenes 0.5 o T <0.5
Ethylbenzene 0.5 C <0.5

QA/QC: 83% Surrogate.Spike Recovery

Note: Analysis was

3. performed using EPA methods 5030/8015/602
" PPb = ug/L ] »

ARGON MCBILE LARS

oo Ll

Hiram custo
Lab Director

- - - - - _ “ ’ l B ’ . '

ARGON MOBILE LABS IS CEATIFIED BY THE STATE OF CALIFCANIA
D OH 5 AS A HAZARDOUS WASTE TESTING LABORATORY (CERTIFICATION NOY 187
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Q Argon Mobile Labs

3008 McKittrick Ct., Suite N ¢ Ceres, CA 95307 « (209) 537-7836

SOIL TECH ENGINEERING INC. S Date Sampled: 04/27/94
298 Brokaw Rd . Date Received: 04/25/94 .
Sénta Clara, CA 95050 Date Reported: 05/04/94 l

. Project ID: g- 90-418—31 . © Lab Number: T404184 ’
' Sample ID‘ STMW=§ o . ~ Matrix: Water

TPH-gas/BTXE ' g I
ANALYTE Detection Limit Sample Results I
' ppb ~ ppb
Total Petroleum 50 . 38,000
Hydrocarbons as Gasoline i
.Bénzene | : 0.5 3,000
Toluene : 0.5 1,200
¥ylenes' 0.5 2,060
Ethylbenzene - 0.5 710

Note: Analysis was performed using EPA methods 5030/8015/602
PPP = ug/L - '

ARGON MOBILE LABS

1y 1

L/évvut___. 1.&«&;%;
Hiram Cuetc
Lab Director

BRAMFIES 3Y ThHE STATS QF CALISORNMA
TESTING LABORATORY (CERTCICA™AN A/ a7a
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8 Argon Mobile Labs

288 Brokaw R4
Santa Clara, ca

SOIL TECH ENGINEERING, ING.

95050

-’ProjecflIDE 8-90-418-ST

Sample - ID: Field Blank

TPH-gas/BTXE

ANATLYTE Detection Limit

| . Ppb
Total ?etroléum 50
‘Rydrocarbons as Gasoline :
Benzene S 0.5
Toluene - 0.5
Xyiepes .5
Ethylbenzene 0.5

- QA/QC: 107% Serdgate Spike Recovery

'Note:- Analysis was
ppb'é_ug/L a

ARGON MOBILE LARS

Hiram Cueto
Lab Director

? j.- 3008 McKittrick Ct., Suite N o Ceres, CA 95307 » (209) 5379836

Date-Sampled: 04/27/54
Date Received: 04/28/94 _
Date-Reported: 05/04/94

Lab Number: T404185
Matrix: Water

. Sample Results
prb -

<50

<0.5
<0.5
" <0.5

<0.5

performed using EPA methods 5030/8015/602 .

ARGON MOBILE LABS 1S CERTIFIED BY THE STATE OF CALIFORNiA
D Q. H S AS A HAZABDOUS WASTE TESTING LADORATORY (MFETIEICATIAM km teTa
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=} ) Argon Moblle Labs

3008 McKittrick Ct. Sulte N Ceres CA 95307 « (209) 537-7836

SoTL TECH ENGINEERING TNC. ' Date Sampled' 04/27/94
298 Brokaw RE - - ‘ Date Received: 04/28/94 -
Santa Clara, CA 95050 : Date Reported: 05/04/94

Project ID: 28-50-418-ST ' Lab Number: T404186
Sample ID: Rinse . Matrix: water

TPH~gas/BTXE

ANALYTE Detection Limit ' Sample Results

Ppb ' Ppb
Total Petroleum 50 <50
Hydrocarbons as Gasoline
Bengene 0.5 <0.5
’Toluene' ‘ 0.5 <0.5
Xylenes 0.5 <0.5
Ethylben;ene . Q.S <0.5%

Note: Analysis was

performed using EPA methods 5030/8015/602
PPb = ug/L '

ARGCON MOBILE IARBS

. P -
U&Vw‘_ L'WL/'{/Q
Hiram Cueto
Lab Director

ARGON MCE,LE LABS 'S
2.0 - 5 AS A HAZAADCUS WAST

|
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_®  Argon Mobile Labs

3008 McKittrick Ct., Suite N o Ceres, CA 95307 » (209) 537-7836

. SOIL TECH.ENGINEERING, INC - ST ' o
298 Brokaw R4. . ‘Date Sampled: 04/27/94
Santa Clara CA. 95050 Date Received: 04/28794 '
: L Date Reported: 05/04/94

Project ID: 8-90-418-5I° Matriz: - Water

TOTAL DISSOLVED SOLIDS ANALYTICAL REPORT

Sample Sample Detection -
Number . Deseriptien ~Limit RESULT
PPm PR
| T404181 . STMW-l 10 2370
T404182  STMWS3 10 510
T404183 - - STMW~5 10 560
T464184 . STHW-6 10 - .2550:
Te04187 | -STMW-2 . 10 ' 1230

QA/QC: Blank is none detectead.
' 102% Spike Recovery LCS20
.6.5% Duplicate Deviation

Note: Analysis‘was performed in accordarice with method 160,71
- Ppm = mg/L |

ARGON MOBRILE ILABS
Hiram Cueto

Lab Director

ARGON MOBILE LABS IS CERTIFIED BY THE STATE OF CALIFORNIA
D O H 2 AS A HAZARDOUS WASTE TESTING LABORATORY (CERTIFICATION NO, 1873



