/=
'fk’\() 7/ GEOMATRIX

SOIL AND GROUNDWATER SAMPLING REPORT
AND HEALTH RISK ASSESSMENT

Rix Property
6460 Hollis Street
Emeryville, California

558 WY 2-Tnr gg
1

Prepared for:

HFH Limited
1355 Ocean Avenue
Emeryville, California

/
July 1998

Project No. 4710,01
s

Geomatrix Consultants

R N N N O A N N B BE B S DY B B B OE B e

;
g




100 Pine Streets, 10th Floor

San Francisco, CA 94111 GEONMATRIX
(415} 434.8400 » FAX (415) 434-15365

1 July 1998

Project 4710.01

Ms. Susan Hugo

Alameda County Health Agency
1131 Harbor Bay Parkway, 2" Floor
Alameda, California 94502

Dr. Ravi Arulanantham

Regional Water Quality Control Board
San Francisco Bay Region

2101 Webster Street

Qakland, California 94612

Subject: Soil and Groundwater Sampling Report and Health Risk Assessment
Rix Property
Emeryville, California

Dear Ms. Hugo and Dr. Arulanantham:
Geomatrix Consultants, Inc., is pleased to submit this report on behalf of HFH, Limited.
This report presents the results of soil and groundwater sampling and a human health risk

assessment conducted at the subject site. Please contact either of the undersigned if you
have any questions or require additional information.

Sincerely,
GEOMATRIX CONSULTANTS, INC.

N L ‘ J
?05( T 04 P.E.

Jennifer L. Patterson
Project Engineer Principal Engineer

ILPNTGwji
13DOC_SAFEM7I0JULSS-LT.DOC

cc: Andy Getz; HFH, Limited
Erik Housh; MRE Commercial Real Estate

Geomatrix Consultants, Inc.
Engineers, Geologists, and Environmentai Scientists



Vs —

GEOMATRIX

0
SOIL AND GROUNDWATER SAMPLING REPORT
AND HEALTH RISK ASSESSMENT

Rix Property
6460 Hollis Street
Emeryville, California

Prepared for:

HFH Limited
1355 Ocean Avenue
Emeryville, California

July 1998
Project No. 4710.01

Geomatrix Consultants



N AN BE TN D S BN TE EE BN O SE A TGN A aE G e .

TABLE OF CONTENTS

1.0 INTRODUCTION
2.0  SITE BACKGROUND
2.1 PREVIOUS ON-SITE INVESTIGATIONS
2.2  REGIONAL INFORMATION
3.0 FIELD ACTIVITIES
3.1 SHALLOW SOIL SAMPLING
3.2 GRAB GROUNDWATER SAMPLING
3.3  MONITORING WELL INSTALLATION AND DEVELOPMENT
34 GROUNDWATER MONITORING
40  ANALYTICAL RESULTS
41  SHALLOW SOIL SAMPLES
42  GRAB GROUNDWATER SAMPLES
43  MONITORING WELL SAMPLES
5.0 HEALTH RISK ASSESSMENT
5.1 DATA EVALUATION
5.2  EXPOSURE ASSESSMENT
5.2.1 Environmental Fate and Transport of Chemicals of Potential
Concern
5.2.2 Identification of Potential Receptors and Exposure Pathways
5.2.3 Exposure Point Concentrations
5.2.4 Exposure Equations and Input Parameters
53 TOXICITY ASSESSMENT
5.3.1 Toxicity Criteria for Noncarcinogenic Health Risks
5.3.2 Toxicity Criteria for Carcinogenic Health Risks
5.3.3 Toxicity Criteria for Lead
5.4  RISK CHARACTERIZATION
5.4.1 Noncarcinogenic Health Risks
5.4.2 Carcinogenic Health Risks
5.43 Lead Health Risks
5.4.4 Uncertainty Analysis
5.5 CONCLUSIONS OF THE RISK ASSESSMENT
6.0 CONCLUSIONS
IADOC_SAFEW710:710.00C i

LS I & I

0~ O O h bh o h B

oo

11
13
14
15
16
16
17
18
18
18
19
20
20
22

22

/=

GEOMATRIX



e

/==

GEOMATRIX

TABLES
Table 1 Soil Sample Analytical Results—Metals
Table 2 Soil Sample Analytical Results—Volatile Organic Compounds
Table 3 Groundwater Analytical Results—Metals and Total Petroleum
Hydrocarbons
Table 4 Groundwater Analytical Results—Volatile Organic Compounds
Table 5 Identification of Chemicals of Potential Concern in Soil (Metals)
Table 6 Physical Constants for Organic Chemicals of Potential Concern
Table 7 Representative Concentrations for Chemicals of Potential Concern
Table 8 Exposure Parameters
Table 9 Noncarcinogenic Toxicity Criteria for Chemicals of Potential Concern
Table 10 Carcinogenic Toxicity Criteria for Chemicals of Potential Concern
Table 11 Hazard Quotient Summary Table
Table 12 Cancer Risk Summary Table
FIGURES
Figure 1 Site Location Map
Figure 2 Site Plan
Figure 3 Metals Concentrations in Soil Samples
Figure 4 Volatile Organic Compound Concentrations in Soil Samples
Figure 5 Volatile Organic Compound Concentrations in Groundwater Samples
Figure 6 Site Conceptual Model
APPENDICES
Appendix A Previous Soil Sample Analytical Results
Appendix B Previous Groundwater Analytical Data
Appendix C Permits
Appendix D Geomatrix Protocols
Appendix E Lithologic Logs and Well Construction Details
Appendix F Laboratory Analytical Data Sheets
Appendix G Estimation of Chemical Emissions and Ambient and Indoor Air
Concentrations
Appendix H Equations Used for Estimating Physical Constants of Selected
Chemicals of Potential Concern
Appendix I Human Health Risk Assessment Calculation Spreadsheets
Appendix J Lead Spread Model Output Sheets for Human Health Risk Assessment
1ADOC_SAFEM710M710.DOC i1



7=

GEOMATRIX
SOIL AND GROUNDWATER SAMPLING REPORT
AND HEALTH RISK ASSESSMENT
RIX PROPERTY
6460 Hollis Street
Emeryville, California

1.0 INTRODUCTION

This report summarizes the results of soil and groundwater sampling activities and a
human health risk assessment conducted by Geomatrix Consultants, Inc. (Geomatrix), at
the Rix Property located at 6460 Hollis Street in Emeryville, California (Figure 1). Work
was conducted on behalf of HFH, Lid., of Emeryville, California, in regards to their
potential purchase of the property. The purpose of the work conducted at the site was to
provide additional assessment of chemicals in soil and groundwater beneath the site and
to address the items outlined by the Alameda County Health Care Services Agency
(ACHCSA) in their 25 March 1998 letter to Mr. Frank DeWolf (property owner) that
must be addressed prior to receiving site closure. This report outlines site background
information, field activities, and results of the work conducted, and addresses each point

outlined by the ACHCSA.

2.0 SITE BACKGROUND

The site is currently vacant and consists of one large building and a yard area. Geomatrix
reviewed historical Sanborn Fire Insurance maps (Sanborn maps) of the site and reports
prepared by others to obtain site background information. A description of on-site

investigations and regional information are presented in this section.

The site was undeveloped on the 1911 Sanborn map. Sterling Paint Company operated
on the premises from at least 1950. In 1967 and 1969, an industrial adhesives facility is
shown on the Sanborn map. Sometime after 1969, Rix Industries began using the site for

manufacturing of large air compressors. Rix Industries vacated the property in 1996.

[ADOC_SAFEW710M710.D0OC 1
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Ten underground storage tanks (USTs) were located on the property. Five of these USTs
were located beneath the building and five were located in the yard area east of the
building. Reportedly, these USTs historically contained chlorinated solvents, methyl
ethyl ketone, alcohols, and ethyl silicate. Groundwater beneath the site is located at a
depth of approximately 4 feet below ground surface (bgs) and flows towards the west to

southwest.

2.1 PREVIOUS ON-SITE INVESTIGATIONS

In 1992, Hageman-Aguiar, Inc. (HA), of Lafayette, California, sampled the UST
contents, advanced soil borings, and installed and sampled three monitoring wells on
behalf of Mr. DeWolf. Analytical results of UST contents indicated diesel fuel, sec-
butanol, mineral spirits, methyl isobutyl ketone (MIBK), and tetrachloroethene (PCE).
Eight soil borings were advanced in the vicinity of the five USTs located beneath the
building and soil samples were collected at depths of 2 or 4 feet below ground surface

(bgs) depending on the compaction of the soil. Soil samples contained petroleum

hydrocarbons (up ti:_':"?f i Ein

compounds (VOCs; up t6:1;5 g/kg). Monitoring wells MW-1 and MW-2 were installed
inside the building and well MW-3 was installed in the yard area between the USTs and
the building (Figure 2). Soil samples were collected from depths of 3 to 7.5 feet bgs

during monitoring well installation. These samples contained petroleum hydrocarbons

es€up to 3,000 mg/kg), ketones (up tg 41 meg/ke), and other VOCsiup.to. 31 me/kg)., These

wells were sampled periodically until August 1996. Groundwater samples contained
petroleum hydrocarbons (up o 2%i000nisibgrdnisiperliteriig/l}), Blcohols (up to
17,000 pg/l), ketones (up to 97 000 ;,Lg/l) and other VOCs (up to 2200 ug/l)

Concentrations of detected constltuents have exhibited a decreasmg trend over time. Soil

sample analytical results from the borings and monitoring wells are included in
Appendix A. Historical analytical results for the monitoring wells are included in

Appendix B.

[ADOC_SAFEW710M710.D0C 2
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In July 1994, the five USTs located beneath the building were closed in-place by HA.
The USTs were triple-rinsed and filled with cement sand slurry. In December 1994, the
five remaining USTs in the yard area and approximately 160 tons of overexcavated soil
were removed from the site. Ten soil samples were collected from the sidewalls of the
UST excavation at depths of 4 feet bgs (the approximate groundwater level). Soil
samples contained petroleum hydrocarbons (up to 4.2 mg/kg), alcohols (up to 860
mg/kg), ketones (up to 31 mgrkg), and other VOCs (up to 0.021 mg/kg).

In February 1998, two soil borings were advanced by International Geologic (IG), of
Oakland, California, on behalf of a potential buyer to collect grab groundwater samples.
Groundwater samples were also collected from the monitoring wells. The borings were
located approximately downgradient of the former UST locations along the western
property boundary. Analytical results showed concentrations of petroleum hydrocarbons
(up to 62,000 pg/l), and VOCs (up to 86 pg/l) in the grab groundwater samples.
Groundwater samples collected from the monitoring wells contained petroleum
hydrocarbons (up to 9,300 pg/1), and VOCs (up to 173 pg/l). These results are included
in Appendix B.

2.2  REGIONAL INFORMATION

Based on information provided by the ACHCSA, environmental investigations have been
conducted at several properties in the vicinity of the site. A monitoring well was installed
upgradient of the site at 1372 Ocean Avenue by IG in association with a UST removal.
The well is located adjacent to the eastern and upgradient boundary of the site. The
analytical results from sampling conducted in March 1998 indicated concentrations of

several VOCs at concentrations upit§:82i{¥g/l and petroleum hydrocarbons at

concentrations yp t %Q«%@tv .
e e AT

s (‘%&

Environmental investigations have also been conducted at the Ryerson Steel Facility and

Lowenberg Propetty located across Hollis Street and downgradient of the site. VOCs

MDOC_SAFEMTI0M710.DOC 3



=

GEOMATRIX
were detected in groundwater samples at these properties at concentrations up to 170 pg/l

n 1995.

Geomatrix conducted a regional well survey through the Alameda County Public Works
Association (ACPWA) and identified one property with an irrigation well approximately
1/3-mile downgradient of the site. The total depth of this well is 470 feet. Other items
identified during the well survey appear to be related to shallow groundwater

investigations at other industrial properties in the area.

3.0 FIELD ACTIVITIES

In April 1998, Geomatrix performed shallow soil sampling, grab groundwater sampling,
and well installation and groundwater monitoring activities. Field activities are discussed
below. Prior to beginning field activities, appropriate permits were acquired (Appendix
C) and Underground Service Alert (USA) was notified to clear locations for underground
utilities. All activities were conducted in accordance with Geomatrix protocols
(Appendix D) and samples were sent to American Environmental Network of Pleasant
Hill, California, for analysis. Laboratory analyses for the samples collected were chosen

based on results of previous site investigations and a review of previous site activities.

3.1 SHALLOW SOIL SAMPLING

Geomatrix collected shallow one soil sample per boring from depths of 0.5 to 2 feet bgs
at ten locations (S-1 to $-10) on site. Soil samples were collected using a hand auger;
locations are shown on Figure 2. Samples S-1 and S-2, S-7 and S-8, and S-9 and S-10
were composited for analyses for CAM 17 metals by U.S. Environmental Protection
Agency (U.S. EPA) Methods 6000/7000 series. Sample S-6 was analyzed discretely for
CAM 17 metals . Samples S-3, S-4, and S-5 were analyzed discretely for VOCs
according to U.S. EPA Method 8260 and for CAM 17 metals.

IN\DOC_SAFEMT7100710.DOC 4
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3.2 GRAB GROUNDWATER SAMPLING

Four soil borings (GGW-1 through GGW-4) were advanced by Gregg Drilling, Inc., of
Martinez, California, for the collection of grab groundwater and soil samples. Sampling
locations are shown on Figure 2. Soil borings were advanced to depths of 6 to 12 feet
bgs; lithologic logs are included in Appendix E. Soil samples were coliected from depths
of 1 to 2 feet bgs and analyzed discretely for CAM 17 metals. Grab groundwater samples
were analyzed for VOCs according to U.S. EPA Method 8260 and CAM 17 metals. In
addition, samples from borings GGW-2 and GGW-3 were analyzed for TPHd and TPHg.

3.3 MONITORING WELL INSTALLATION AND DEVELOPMENT

One monitoring well (MW-4) was installed by Gregg Drilling, Inc., adjacent to the site,
downgradient of the former UST locations. The well was constructed of 2-inch-diameter
polyvinyl chloride (PVC) well casing to 3 feet bgs and 10 feet of 2-inch-diameter factory-
slotted PVC well screen from 3 to 13 feet bgs. The filter pack is Monterey 2/12 sand and
the well is sealed with 6 inches of bentonite and 1.5 feet of cement. Well construction

details are included in Appendix E.

Approximately 24-hours after installation, the well was developed by Gregg Drilling
using a method of surging and then purging the well. The existing monitoring wells
(MW-1 through MW-3) were also redeveloped at this time to remove any sediment that

may have built up.

34 GROUNDWATER MONITORING

Three days after the wells were developed, Geomatrix collected groundwater samples
according to Geomatrix protocols. Groundwater samples were analyzed for VOCs
according to U.S. EPA Method 8260. In addition, samples from MW-2 and MW-4 were
analyzed for CAM 17 metals, and an additional groundwater sample from MW-4 was

INDOC_SAFEWTI0MT10.DOC 5
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sent to Friedman & Bruya, of Seattle, Washington, for hydrocarbon fingerprinting. The

groundwater samples collected for VOC and CAM 17 analyses were analyzed by the
laboratory after the holding time had expired. Analytical results for MW-1 through MW-
3 were similar to those from the February 1998 sampling event, so the wells were not
resampled. Since no basis for comparison was available for MW-4, a second sample was

collected for analysis for VOCs, which was conducted within the holding time.

4.0 ANALYTICAL RESULTS

This section presents the analytical results of soil and groundwater sampling conducted at
the site by Geomatrix. Analytical results are summarized in Tables 1 through 4 and on

Figures 3 through 5. Laboratory analytical data sheets are included in Appendix F.

41 SHALLOW SOIL SAMPLES

Thirteen metals were detected in shallow composite and discrete soil samples collected
from borings S-1 through S-10 and GGW-1 through GGW-4. Analytical results for
metals in soil samples are presented in Table 1 and on Figure 3. Metals concentrations
are compared to concentrations considered to be indicative of regional background to
assist in evaluating the data. The regional background data used for comparison were
coliected by the Lawrence Berkeley National Laboratory (LBNL) for the purpose of
establishing background concentrations of selected metals in the vicinity of the laboratory
(LBNL, 1995). A chemical was considered to be present above representative
background concentrations if the maximum concentration of the site data was above the
95 percent upper tolerance limit (95% UTL) of the L.BNL data. Barium, cadmium,
chromium, copper, lead, mercury, and zinc were detected in one or more samples at
concentrations greater than background levels. Elevated metals concentrations were

detected in samples collected from both the yard area and beneath the building slab.

1ADOC_SAFEMT710M710.D0OC 6
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Based on the elevated lead concentrations in some soil samples, a waste extraction test

(WET) for lead was performed on two of the composite samples (S-7,8 and §-9,10) to
determine disposal options available for future construction. Lead was detected at
concentrations of 15 mg/1 in the samples $-7,8 and at 8.7 mg/] in sample 5-9,10. The
soluble threshold limit concentration (STLC) for lead is 5 mg/l. Based on these
concentrations, excavated near-surface soil at the site will likely require disposal as a
California hazardous waste. However, lead was not detected at concentrations above
laboratory reporting limits in groundwater samples collected at the site (see Sections 4.2

and 4.3).

VOCs were detected in the three soil samples analyzed (3-3, 5-4, and S-3) at
concentrations ranging from 0.03 to 6.5 mg/kg. Analytical results for VOCs in soil are
presented in Table 2 and on Figure 4. These samples were collected from beneath the

building slab.

42 GRAB GROUNDWATER SAMPLES

The analytical results for the grab groundwater samples analyzed for metals and TPH are
presented in Table 3. Arsenic, barium, cobalt, molybdenum, nickel, vanadium, and zinc

were detected in one or more of the four grab groundwater samples analyzed at

N
concentrations ranging fro . Of the two samples analyzed for TPHg and
TPHd, only TPHg was detected in the sample and duplicate sample collected from boring

GGW-3, at concentrations of 220 and 240 ug/l.

Analytical results for the four samples analyzed for VOCs are presented in Table 4 and on
Figure 5. Vinyl chloride and 1,1-dichloroethane (1,1-DCA) were detected in the sample
collected from GGW-2, located in Hollis Street, downgradient of the site, at

concentrations of 120 and 11 pg/l, respectively. The sampie and duplicate sample
—_ A

collected from GGW-3, located within the yard area, contained several VOCs at

concentrations ranging from 5 to 120 pg/l. The samples collected from GGW-1 and
— T T

IADOC_SAFEW710M710.DOC 7
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GGW-4 did not contain VOCs above laboratory reporting limits; however, the reporting

limits were elevated due to matrix interferences. A sheen was noted in this well during

sampling activities.

4.3 MONITORING WELL SAMPLES

Groundwater samples collected from wells MW-2 and MW-4 were analyzed for metals.
Analytical results for metals in groundwater are presented in Table 3. Arsenic, barium,
and nickel were detected in both samples and molybdenum was detected in the sample

collected from MW-2,

Samples collected from all four monitoring wells were analyzed for VOCs. Analytical
results are included in Table 4 and on Figure 5, Several VOCs were detected in the
groundwater samples at concentrations ranging from 5 to 250 pg/l. Results were
generally consistent with past monitoring events in the existing wells. Two samples were
analyzed from the new downgradient well, MW-4. Three constituents were detected in
one of the samples; sec-butylbenzene at a concentration of 15 pg/l, isopropylbenzene at a
concentration of 16 pg/l, and n-propylbenzene at a conce;ltration of 5 pg/l. The second

- L
sample did not contain any constituents above laboratory reporting limits.

The hydrocarbon fingerprinting analysis performed on the groundwater sample from
MW-4 indicated the presence of diesel fuel that had undergone evaporative and biological

degradation.

50 HEALTH RISK ASSESSMENT

This section presents an assessment of the potential risks to human health and the
environment associated with the presence of chemicals detected in soil and groundwater
at the site assuming continued commercial use of the property. The results of the human

health risk assessment (HHRA) are discussed below. An ecological risk assessment was

IADOC_SAFEM7I0M710.D0C 3



/=

GEOMATRIX
not considered necessary for the following reasons. First, current and planned future use

of this site is for commercial purposes, and the majority of the site is or will be covered
by buildings, pavement, and landscaping. Second, the site is located within a
commercial/industrial area approximately Y-half mile from the nearest surface water
body, the San Francisco Bay. Therefore, no further assessment of potential risks to non-

human receptors is warranted.

The HHRA is organized into sections that parallel the risk assessment process outlined by
the National Academy of Science (1983) and U.S. EPA (1989), including data evaluation,
exposure assessment, toxicity assessment, and risk characterization. The primary
guidance used in this HHRA are California Environmental Protection Agency’s (Cal-
EPA’s) “Supplemental Guidance for Human Health Multimedia Risk Assessments of
Hazardous Waste Sites and Permitted Facilities” (1992), U.S. EPA’s “Risk Assessment
Guidance for Superfund, Volume 1, Human Health Evaluation Manual, Parts A and B”
(1989; 1991a), and U.S. EPA’s “Human Health Evaluation Manual, Supplemental
Guidance: Standard Default Exposure Factors” (1991b). Cal-EPA’s “Preliminary
Endangerment Assessment (PEA) Guidance Manual” (1994a) was used, as appropriate,

in the development of chemical-specific parameters and exposure pathway assumptions.

5.1 DATA EVALUATION

Data evaluation is the process of analyzing site characteristics and analytical data to
identify chemicals of potential concern (COPCs) to be evaluated in the HHRA. As
described previously, several VOCs have been detected in soil and groundwater beneath
the site. For purposes of this HHRA, all of the detected organic chemicals were
identified as COPCs. Several naturally occurring metals also were detected in soil and
groundwater. As discussed further in Section 5.2, potential exposure to chemicals in
groundwater is limited to inhalation of vapors; therefore, metals detected in groundwater
are not considered further in the HHRA. For metals detected in soil, the analytical data
for each chemical, including chemical name, total number of samples analyzed, total

number of detections, range of detected concentrations, and range of detection limits are

[ADOC_SAFEMTIONT18.D0C 9
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summarized in Table 5. Metals in soil were identified as COPCs according to the

following criteria:

e Primary Criterion

If the maximum detected concentration is greater than the U.S. EPA Region 9
preliminary remediation goal (PRG) for residential soil, then that chemical was
further evaluated using the Secondary Criterion described below. If the
maximum detected concentration is less than the appropriate PRG, then that
chemical was not considered further in the HHRA.

¢ Secondary Criterion

If the maximum detected concentration is greater than the concentration in soil
considered indicative of regional background, then that chemical was
identified as a COPC. If the maximum detected concentration is less than the
background concentration, then that chemical was not considered further in
the HHRA.

The representative background data used as part of the secondary criterion were collected
by LBNL for the purpose of establishing background concentrations of selected metals in
the vicinity of the laboratory (LBNL, 1995). The LBNL data set is discussed in more
detail in Section 4.1. A chemical was considered to be present in soil at concentrations
within background if the maximum detected concentration was below the 95% UTL of
the LBNL data. The metals in soil identified as COPCs are presented in Table 5. As
stated previously, three of the six samples analyzed for metals were each composites of
two discrete samples. Even if the results from these samples were doubled (i.¢., assuming
that the total concentration detected was in one of the discrete samiples), the same metals

would be identified as COPCs in soil.

5.2 EXPOSURE ASSESSMENT

Exposure assessment is the process of measuring or estimating the intensity, frequency,
and duration of human exposure. The principal elements of exposure assessment consist

of:

[ADCC_SAFEMT7INTI0.DOC 10
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s cvaluation of the influence of fate and transport processes for the COPCs,

¢ identification of potential exposure scenarios {i.e., receptors) and exposure
pathways,

o calculation of representative chemical concentrations, and

e estimation of potential chemical uptake.

A site conceptual model was created based on the soil and groundwater conditions,
current and planned future land use, and physical and chemical characteristics of the
chemicals potentially present at the site. As described in the U.S. EPA’s “Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA” (1988a),
the purpose of a site conceptual model is to describe what is currently known about
chemical sources, likely migration pathways, exposure routes, and possible exposure
scenarios so that the data necessary to complete a risk assessment are identified. Figure 6
presents the site conceptual model for this site. Each of the components of the site

conceptual model is discussed in the following sections.

The exposure assessment reflects reasonable maximum exposure (RME) conditions for
each receptor. The U.S. EPA defines the RME scenario as "The highest exposure that is
reasonably expected to occur at the site (U.S. EPA, 1989). In addition, the U.S. EPA
states that "the intent of the RME is to estimate a conservative exposure case (i.e., well

above average) that is still within the range of possible exposures” (U.S. EPA, 1989).

5.2.1 Environmental Fate and Transport of Chemicals of Potential Concern

The environmental fate of the COPCs is controlled by the cumulative interaction of
transport and transformation processes, Once released into the environment, a chemical
may partition among various environmental media (soil, water, air). The transport
processes that define the movement of chemicals between media are highly dependent on

the physicochemical properties of both the chemicals and the environmental media.

The COPCs can be divided into two categories: VOCs and metals. The following

paragraphs provide a brief overview of the fate and transport characteristics of each of

1ADOC_SAFEM710\710.DOC 1 1
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these general categories. Several physical constants, including molecular weight,

Henry's Law constant, and organic carbon partitioning coefficient are presented for the
organic COPCs in Table 6. These physical constants were used to identify whether or not
a chemical may be considered volatile. It was assumed that a COPC is volatile if its
Henry's Law constant is greater than 10* atmospheres-cubic meters per mole
(atm-m®*/mole) and its molecular weight is less than 200 grams per mole (U.S.

EPA, 1991a).

Volatile Organic Chemicals

VOCs have relatively high vapor pressures, and relatively high solubilities in water and
organic solvents, Chemicals that are volatile and water soluble tend to have low soil
adsorption and bioaccumulative potentials. Based on these characteristics, these
chemicals are relatively mobile in soil and may volatilize into the air or leach to

groundwater.

Metals

Lead was the only metal identified as a COPC. Lead occurs naturally in soil, is non-
volatile, and adheres tightly to soil particles. In general, the mobility of lead in the
environment depends on the pH of the surrounding medium. Under acidic conditions,
lead may become soluble and be mobilized through soil by infilirating water or can be
dissolved directly into groundwater if present in the saturated zone. Otherwise, lead is
relatively immobile in soil and generally exhibits low water solubility. Lead is not
subject to biodegradation and will persist in the environment (NRC, 1994; Freeze and

Cherry, 1979).

Environmental media (e.g., soil, air, groundwater) that may significantly contribute to an
individual’s exposure to a chemical can be determined based on this general
understanding of the environmental transport mechanisms of the COPCs. As shown in
Figure 6, COPCs at the site may be present in surface and subsurface soil, air, or

groundwater.

IADOC_SAFEW7I0M710 DOC 12
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5.2.2 Identification of Potential Receptors and Exposure Pathways

Based on the current and planned future use of the site for commercial purposes, potential
receptors are limited to current and future on-site workers. As shown in Figure 6, current
and future on-site workers may come into contact with chemicals in surface soil or air.

Potential exposure to future construction workers who may intrude into subsurface soil or
shallow groundwater will be addressed as part of a site-specific Health and Safety Plan at

the time of construction.

Exposure pathways are the means through which an individual may contact a chemical in
the environment. Exposure pathways are governed by environmental conditions (e.g.,
depth to groundwater or prevailing wind direction); by the potential for the chemical to
move from one medium (water or air) to another; and by the general lifestyles and/or
work activities of potentially exposed populations (e.g., construction work or office
work). Although several potential pathways may exist, only a few may be complete. For

a pathway to be complete, each of the following elements must exist:

¢ asource and mechanism for chemical release,
s an environmental transport medium (e.g., air, water),
¢ apoint of potential contact with the medium, and

» an exposure route at the contact point (e.g., inhalation, dermal contact).

Current and future on-site workers may be exposed to COPCs in surface soil outside the
existing building via incidental ingestion and dermal contact. In the event that the
existing building is replaced, future on-site workers are not expected to come into contact
with soil because, after construction, it is expected that the newly constructed building or
buildings, asphalt or concrete pavement, and landscaping will cover the site. Current and
future on-site workers may also be exposed to COPCs present in indoor air as vapors

(originating from soil or groundwater).

Shallow groundwater beneath and in the vicinity of the site is not currently used as a

drinking water source. A regional well survey identified only one irrigation well

1\DOC_SAFEMTI0MT710.DOC 13
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approximately 1/3-mile downgradient of the site. The total depth of this well is 470 feet.

Other wells identified during the survey appear to be related to shallow groundwater
investigations at other industrial properties in the area. Given the generally poor quality
of the shallow groundwater due to historical industrial practices in the City of Emeryville
and the possible impacts from sewers and storm drains, it is very unlikely that shallow
groundwater will be used as a municipal source of water in the foresceable future.
Therefore, potential exposure to chemicals in groundwater associated with domestic use

was not evaluated in this HHRA.

5.2.3 Exposure Point Concentrations

Estimates of exposure point concentrations are necessary for evaluating chemical uptake
in exposed individuals. For purposes of evaluating an RME scenario, the U.S. EPA
recommends that the exposure point concentration be equal to the 95-percent upper
confidence limit (95% UCL) of the arithmetic mean of a given set of chemical
concentration data to account for the uncertainty in estimating the true average
concentration at a site (U.S. EPA, 1992a). In this case, the COPCs in soil and
groundwater were detected relatively infrequently and at relatively low concentrations.
Therefore, to be conservative, the maximum detected concentrations were used (see

Table 7).

The concentrations of volatile COPCs in air were estimated based on the representative
concentrations in soil and groundwater. As shown in Appendix G, the emission rates of
the COPCs in air above these media were estimated using the VOC emissions model
(Cal-EPA, 1994a). The resulting emission rates were used in conjunction with a box
model to estimate indoor air concentrations for current and future on-site workers.
Several physical constants required for these models are summarized in Table 6. In some
cases, physical constants were not readily available and had to be calculated; these

calculations are shown in Appendix H.
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5.2.4 Exposure Equations and Input Parameters
This section presents the exposure equations and input parameters used to calculate the
annual average daily dose (AADD) and lifetime average daily dose (LADD) for each of
the identified routes of exposure. The AADD and LADD both provide quantitative
estimates of an individual’s daily exposure to a chemical. The difference between the
two estimates is the time over which the exposure is averaged. Noncarcinogenic health
effects are assumed to occur only after a threshold dose is reached (see Section 5.3.1);
therefore, the AADD represents the average daily dose during the period of exposure.
Conversely, carcinogenic health risks are not considered to be threshold phenomena (see

Section 5.3.2). Therefore, the LADD represents the average daily dose over a lifetime.

As discussed in Section 5.3.3, potential noncarcinogenic health risks associated with
exposure to lead are evaluated using Cal-EPA’s Lead Spread Model rather than
calculating an AADD. Therefore, the only exposure pathway for which an AADD or

LADD was calculated is inhalation of vapors. The components of this equation are

presented below:
Inhalation of Vapors
CinxIRax EF x ED
Dose, =
BWx AT

where:

Dose,y = Dose received through inhalation of vapors originating from soil

or groundwater (mg/kg-day)

Cin = Chemical concentration in indoor air (mg/m’)

IRa = Inhalation rate (m*/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)
TADOC_SAFEWTI0MT10.DOC l 5
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Values used for each input parameter, including the source and rationale, are summarized

in Table 8. In all cases, the input parameters are equal to conservative default

assumptions prescribed by Cal-EPA (e.g., 1992) or U.S. EPA (e.g., 1991D).

53 TOXICITY ASSESSMENT

The purpose of the toxicity assessment is two-fold (U.S. EPA, 1989):

e to evaluate available information regarding the potential for a chemical to
cause adverse health effects in exposed individuals (hazard identification), and

¢ to estimate the relationship between the extent of exposure and the increased
fikelihood (e.g., probability or chance) and/or severity of adverse effects
(dose-response assessment).

Hazard identification entails determining if a chemical can cause an increase in a
particular adverse effect (e.g., cancer) and the likelihood that the adverse effect will occur
in humans. The result of the hazard identification is a toxicity profile that summarizes
the available toxicological information and its relevance to human exposure under
conditions present at the site. Dose-response assessment entails quantifying the
relationship between the dose of a contaminant and the incidence of adverse effects in the
exposed population. The result of the dose-response assessment is toxicity criteria that
are used in the risk characterization to estimate the likelihood of adverse effects occurring
in humans at different exposure levels. The toxicity criteria used to evaluate
noncarcinogenic and carcinogenic health risks are commonly referred to as reference
doses (RfDs) and slope factors (SFs), respectively. The basis for these criteria is

described briefly in the following sections.

5.3.1 Toxicity Criteria for Noncarcinogenic Health Risks

Observable noncancer biological effects of chemical substances occur only after a
threshold dose is reached. For the purposes of establishing health criteria, this threshold
dose is usually estimated from the no-observed adverse effect level (NOAEL) or the

lowest-observed adverse effect level (LOAEL) determined in chronic animal exposure
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studies. The NOAEL is defined as the highest dose at which no adverse effects occur,

whereas the LOAEL is defined as the lowest dose at which adverse effects begin to occur.
Cal-EPA, U.S. EPA, and other regulatory agencies use NOAELs and LOAELSs derived
from animal studies to establish RfDs to evaluate human intake of noncarcinogenic
compounds, RfDs, which are expressed in terms of mg/kg-day, are criteria intended to
represent the dose of a chemical that is not expected to cause adverse health effects over a
lifetime of daily exposure, even in sensitive individuals, with a substantial margin of
safety. The associated noncarcinogenic toxicity criteria used in the HHRA are presented

in Table 9.

5.3.2 Toxicity Criteria for Carcinogenic Health Risks

Regulatory guidance assumes that chemicals that are carcinogenic should be treated as if
they do not have thresholds (U.S. EPA, 1989). This approach assumes that the dose-
response curve for carcinogens only allows for zero risk at zero dose (i.., for all doses,
some risk is assumed to be present). To estimate theoretically plausibie responses at
these low doses, various mathematical models are used. The accuracy of the projected
risk depends on how well the model predicts the true relationship between dose and risk
at dose levels where the relationship cannot be actually measured. The accuracy of these

models is currently unknown, but they are believed not to underestimate the true risk.

Health risks for exposure to carcinogens are defined in terms of probabilitics that quantify
the likelihood of a carcinogenic response in an individual receiving a given dose of a
particular compound. The SF, which is expressed in units of (mg/kg-day)”, is defined as
the 95% UCL of the probability of a carcinogenic response per unit daily intake of a
chemical over 70 years. By using the 95% UCL, the estimate of carcinogenic response
will be conservative and will purposefully overestimate the actual risk posed by the
chemical. The associated carcinogenic toxicity criteria used in the HHRA are presented in

Table 10.
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5.3.3 Toxicity Criteria for Lead

Noncarcinogenic toxicity criteria have not been established for iead. Instead, the
potential for noncarcinogenic health effects associated with exposure to lead in soil were
evaluated using the Cal-EPA Lead Spread Model (Cal-EPA, 1992). This mathematical
model estimates blood-lead levels resulting from contact with lead in various
environmental media (e.g., soil, air, food). The blood-lead level is of interest, because,
unlike other chemicals, sufficient toxicology data exist to correlate the body burden of
lead measured by blood-lead level with a specific adverse effect (e.g., a blood-lead level

of “x” is associated with a particular adverse health effect).

54  RISK CHARACTERIZATION

Risk characterization represents the final step in the risk assessment process, in which the
results of the exposure and toxicity assessments are integrated into quantitative or quali-
tative estimates of potential health risks. Noncarcinogenic and carcinogenic health risks

are characterized separately, as described below.

5.4.1 Noncarcinogenic Health Risks

Potential noncarcinogenic adverse health effects were evaluated by comparing the AADD
to the appropriate RfD. This comparison is expressed in terms of a “hazard quotient” and

was calculated as follows:

Hazard Quotient = D

A hazard quotient less than or equal to 1 indicates that the predicted exposure should not
pose a significant noncarcinogenic heatth risk (U.S. EPA, 1989). In cases where
individual chemicals potentially act on the same organs or result in the same health
endpoint (e.g., respiratory irritants), additive effects can be addressed by calculating a

hazard index as follows:
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Hazard Index = Z Hazard Quotient, + Hazard Quotient, +..-+ Hazard Quotient,

A hazard index of less than or equal to 1 is indicative of acceptable levels of exposure for
chemicals having an additive effect. In this HHRA, a screening-level hazard index was
calculated by summing the hazard quotients for all chemicals, regardless of toxic
endpoint. This approach likely overestimates the potential for noncarcinogenic health
effects due to simultaneous exposure to multiple chemicals; however, it can be used as a
screening tool to rapidly eliminate those exposure scenarios that do not pose a

noncarcinogenic health risk.

The potential noncarcinogenic health risks associated with exposure to the COPCs by
current or future on-site workers are summarized in Table 11; the calculation
spreadsheets are presented in Appendix I. The total hazard index is 0.009. This value is
considerably less than 1, indicating that exposure to chemicals at the site should not pose
a noncarcinogenic health risk to current or future on-site commercial workers under the

conditions evaluated.

5.4.2 Carcinogenic Health Risks

Carcinogenic health risks are defined in terms of the probability of an individual
developing cancer as the result of exposure to a given chemical at a given concentration
and are dependent on the LADD and the appropriate SF. In this assessment, theoretical

lifetime excess cancer risks were estimated as follows:

Theoretical Lifetime Excess Cancer Risk = LADD x SF

As with hazard indices, the estimated cancer risks for each chemical and exposure route
were summed to estimate the total excess cancer risk for the exposed individual. The
U.S. EPA considers estimates of lifetime excess cancer risk associated with exposure to
chemicals of less than one-in-one-million (1x10°) to be de minimis. Risks within the

range of one-in-one-million to one hundred-in-one-million (1x10*) may be acceptable
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depending on other factors (e.g., site-specific considerations) (U.S. EPA, 1990a and

1990b). In addition, the California Safe Drinking Water and Toxic Enforcement Act of

1986 (Proposition 65) considers lifetime excess cancer risks less than ten-in-one-mitlion
(1x107) as being insignificant for purposes of the Act (i.e., no warning to the potentially
exposed population is required) (22 California Code of Regulations [CCR] 12721(d)(3)).

The potential carcinogenic health risks associated with exposure to COPCs by current or
future on-site workers are summarized in Table 12; the calculation spreadsheets are
provided in Appendix I. The total theoretical lifetime excess cancer risk is 4x10®, This
value is below the generally accepted risk range of 10™ to 10, indicating that exposure to
chemicals at the site should not pose an unacceptable carcinogenic health risk to current

or future on-site commercial workers under the conditions evaluated.

5.4.3 Lead Health Risks

As discussed in section 5.3.3, the Cal-EPA’s Lead Spread Model was used to evaluate
potential health risks associated with the presence of lead in soil, The Centers for Disecase
Contro! (CDC) have established a blood-lead level of concern at 10 micrograms per
deciliter (Tg/dl) of whole blood for children. The Cal-EPA has adopted the 10 Tg/dl
significance level established by the CDC for both children and adults (Cal-EPA, 1992);
however, this standard may be overly conservative for evaluating potential risks to adults.
A more appropriate value may be 30 Tg/dl, as recommended in the California Code of

Regulations (CCR) Title 8 §1532, Lead in Construction Standard.

The output from the Lead Spread Model is presented in Appendix J. The estimated blood
lead level at the 99" percentile is 4.9 Tg/dl for the current or future on-site worker. This
value is well below the level of concern adopted by the Cal-EPA, indicating that exposure

to lead in soil should not pose an unacceptable risk to current or future on-site workers.

5.4.4 Uncertainty Analysis

Uncertainty is inherent in many aspects of the risk assessment process, and generally

arises from a lack of knowledge of (1) site conditions, (2) toxicity and dose-response of
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the COPCs, and (3) the extent to which an individual will be exposed to those chemicals.

The assumptions that introduce the greatest amount of uncertainty and their effect on the
noncarcinogenic and carcinogenic risk estimates are discussed below. In general,
assumptions were selected in a manner that purposefully biases the process toward health

conservatism.

Exposure Point Concentrations

The maximum detected concentrations in soil and groundwater were used as the exposure
point concentrations in this HFFRA. This assumption should overestimate the

concentrations to which an individual would be exposed over an extended period of time.

Exposure Assumptions and Parameters

Default Cal-EPA and U.S. EPA exposure assumptions and parameters were used
throughout this HHRA. These values are established with the intent of being
conservative to account for the highest exposure that could reasonably be expected to
occur for a given exposure pathway at a site. For example, this HHRA assumes that a
future on-site commercial worker will work at the site for 25 years; however, in 1992 the
Bureau of Labor Statistics reported that the average number of years an individual works
in one job is 4.5 years (Bureau of Labor Statistics, 1992). These upper-bound estimates of
exposure most likely overestimate the potential health risks associated with exposure to

the COPCs in soil and groundwater.

Toxicity Criteria

One of the largest sources of uncertainty in any risk assessment is associated with the
toxicity criteria used to estimate noncarcinogenic and carcinogenic health risks. The
noncarcinogenic toxicity criteria (i.¢., oral and inhalation RfDs) incorporate multiple
uncertainty factors to account for limitations in the quality of available data (e.g., animal
data in lieu of human data). The carcinogenic toxicity criteria (i.e., oral and inhalation
SFs) are based on a mathematical extrapolation from high to low doses. Both of these
methods are conservative to ensure that the noncarcinogenic and carcinogenic health risks

are far more likely to be overestimated than underestimated.
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These and other assumptions contribute to the overall uncertainty in the results of the

HHRA. However, given that the largest sources of uncertainty generally result in
overestimates of exposure or risk, it is believed that the noncarcinogenic and carcinogenic
risks presented in this HHRA represent conservative estimates of the risks, if any, posed

by the site.

5.5 CONCLUSIONS OF THE RISK ASSESSMENT

The HHRA presents an evaluation of the potential human health risks associated with the
presence of chemicals soil and groundwater at the site assuming continued commercial
use of the property. The HHRA was completed in accordance with multiple risk
assessment guidance documents provided by Cal-EPA and U.S. EPA. Potential
noncarcinogenic and carcinogenic health risks were estimated for current and future on-
site workers assuming conservative estimates of human exposure. Potential exposure to
future on-site construction workers will be addressed as part of a site-specific Health and

Safety Plan at the time of construction.

As shown in Tables 11 and 12, the estimated hazard indices and theoretical excess cancer
risks for current and future on-site workers are at or below the levels generally considered
acceptable by regulatory agencies (i.., a hazard index of 1 for noncarcinogens and a
cancer risk of 1x10™ to 1x10°® for carcinogens) under the conditions evaluated. In
addition, the estimated blood-lead levels are well below a level of regulatory concern,
Therefore, the presence of chemicals at the site should not pose an unacceptable
noncarcinogenic or carcinogenic risk to current or future on-site workers assuming

continued commercial use of the site,

6.0 CONCLUSIONS

This section will address the guidelines for evaluating sites for closure as a low risk

groundwater case as identified by the ACHCSA in their 25 March 1998 letter.
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The leak has been stopped and on-going sources have been removed or
remediated.

The five USTs located under the building at the site were closed in-place in July
1994, The five USTs located in the yard and 161.54 tons of soil were removed in
December 1994. Confirmation soil sampling from around the USTs and
groundwater concentrations detected in samples collected from monitoring weils
within and downgradient of the former and existing UST locations do not indicate
that residual chemicals in site soil are a significant ongoing source to

groundwater.

The site has been adequately characterized.

ACHCSA stated in their 25 March 1998 letter that “additional downgradient
sampling will be required, [and] groundwater monitoring must be performed
continuously to show that the plume is stable and/or shrinking.” Geomatrix
installed an additional monitoring well (MW-4), downgradient of the USTs and
previous sampling points. As presented above, diesel and only low concentrations
of isopropylbenzene and n-propylbenzene were detected in the samples collected
from MW-4. Sample results from the existing monitoring wells (MW-1, MW-2,
and MW-3) were consistent with the previous sampling round conducted in
February 1998. Geomatrix conducted additional site sampling to assess the
potential impact of previous site operations on soil and groundwater. This
additional sampling is considered adequate to characterize risks posed by the site
to human t.\ealth and the environment. In addition, we recommend that
groundwéter monitoring be conducted on a semiannual basis to confirm the

stability of the plume identified in the area of the underground storage tanks.

The dissolved hydrocarbon plume is not migrating.

A thin film of weathered diesel was encountered in MW-4, downgradient of the

UST instaltlation. Weathered diesel is not considered to be significantly soluble
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and would therefore not contribute to a migrating dissolved plume. Groundwater

monitoring at the site does not indicate plume migration.

No water wells, deeper drinking water aquifers, surface water, or other sensitive

receptors are likely to be impacted.

One irrigation well is located approximately 1/3-mile downgradient of the site.
However, this well is 470 feet deep. The shallow groundwater beneath
Emeryville is currently not used as a drinking water source and likely will not be
used in the foreseeable future based on historical practices in the area and possible
effects from the sewer and storm drains. Based on results of shallow soil and
groundwater sampling, it is unlikely that constituents detected at the site would

affect the deeper aguifer, which is located approximately 42 feet bgs (EK], 1995).

The site presents no significant risk to human health

The results of the HHRA indicate that chemicals in soii and groundwater do not
present an unacceptable noncarcinogenic or carcinogenic heaith risk to current or
future on-site workers under the conditions evaluated. Potential health risks
associated with exposure to soil or groundwater by a future on-site construction

worker will be addressed as part of a site-specific health and safety plan.

The site presents no significant risk to the environment.

No ccological risk assessment was considered warranted because the current
planned future use of the site is for commercial purposes and the site is located
within a commercial/industrial area approximately z-mile from the nearest

surface water body.

7.0 RECOMMENDATIONS

Based on the information presented herein, Geomatrix recommends that groundwater

monitoring wells MW-3 and MW-4 continue to be sampled on a semiannual basis to
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confirm stability of the existing plume. These wells are located upgradient of the USTs

beneath the building (MW-3) and downgradient of all the former USTs, respectively

(MW-4). We recommend that monitoring wells MW-1 and MW-2 be destroyed to allow

commercial use of the building. It is our opinion that the two remaining wells will be

sufficient to determine the stability of the plume beneath the site.

We also recommend that a risk management plan be developed and implemented during

proposed future construction at the site. This plan will include:

L ]

*

1

Proper handling and storage of excavated soil;

Sampling of soil stockpiles for disposal purposes;

Aeration of soil removed from beneath the current building slab;

Removal of the USTs that have been closed in-place beneath the building and
surrounding soil if the building is demolished;

Development of a site-specific health and safety plan for on-site construction

workers.

Bt sl WWW
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TABLE 1
SOIL SAMPLE ANALYTICAL RESULTS - METALS'
Rix Property
Emeryville, California
Concentrations are in milligrams per kilogram (mg/kg)

Sample ID | Arsenic | Barium | Beryllium | Cadmium | Chromium| Cobalt | Copper Lead { Mercury | Molybdenum Nickel Vanadium Zine
5-1,2 <20 300 <0.5 <0.5 33 8 33 84 0.07 <2 28 30 150

S-3 <20 190 <0.5 <0.5 32 7 12 7 <0.06 <2 19 35 23
S-4 <20 160 <0.5 0.6 120 8 40 60 0.51 3 37 42 140

S-5 <20 140 0.6 <0.5 68 13 20 45 0.09 <2 79 40 77
S-6 <20 1800 <0.5 1.5 37 10 53 240 0.32 <2 26 36 630
S-7.8 <11 560 <0.5 1.8 38 10 41 430 0.24 <2 41 27 720
$-9,10 <10 870 <0.5 2 71 16 120 410 0.46 <2 43 40 490

GGWI-1.0 <10 180 <0.5 <0.5 31 8 12 6 <0.06 <2 21 31 22

GGW2-2.0 10 150 <0.5 <0.5 47 6 10 7 <0.06 <2 25 36 3
GGW3-1.5 12 1600 <Q.5 3 38 11 32 390 032 <2 29 40 900
GGW4-1.5 <10 260 0.5 0.6 41 18 24 84 0.07 <2 39 43 120

LBNL
Background® 19.1 323.6 1.0 2.7 99.6 22.2 69.4 16.1 0.4 7.4 119.8 743 106.1
Note:

1. Samples were collected on 22 April 1998 by Geomatrix Consultants, Inc. and analyzed for metals according to EPA Method 6000/7000 Series by
American Environmental Network of Pleasant Hill, California. Sarmples were collected within the top 2 feet of soil.

2. Lawrence Berkeley National Laboratory, 1995, Protacol for Determining Background Concentrations of Metals in Soil at Lawrence Berkeley National Laboratory, August.
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOUNDS'
Rix Property

Emeryville, California

Concentrations are in milligrams per kilogram (mg/kg)

P- i,2,4- 1,3,5
n- sec- Isopropyl| Isopropylt n- Trimethyl- | Trimethyl-| Xylenes,
Sampie ID| Butylbenzene | Butylbenzene | Ethylbenzene| benzene | oluene |Propylbenzene| Napthalene | benzene benzene Total
8-03 <0.03 0.03 0.03 <0.03 0.03 0.04 0.16 0.24 0.053 0.18
5-05 6.5 6 <3 4 <3 59 5.1 <3 <3 <5
5-04 <0.3 <03 <03 <0.3 03 0.3 <0.3 1.9 14 11
Note:

1. Soil samples were collected on 22 April 1998 by Geomatrix Consultants, Inc. and analyzed for volatile organic compounds (VOCs) according
to EPA Method 8260 by American Environmental Network of Pleasant Hill, California. Only constituents detected are shown. Samples were
collected from beneath the slab inside the building within the top 2 feet of soil.
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS
METALS AND TOTAL PETROLEUM HYDROCARBONS'

Rix Property
Emeryville, California
Concentrations reported in micrograms per liter (pg/1)
Dated Molyb- |
Sample ID] Sampled | Arsenic | Bariom Cobalt denum Nickel |[Vanadium| Zinc TPHd TPHg
MW-2 4/27/98 7 19000 <5 <10 10 <5 <10 NA NA
MW-4> 4/27/98 18 150 <5 20 10 <5 <10 NA NA
GGW-1 4/22/98 34 230 5 30 10 <5 110 NA NA
GGW-2 4/22/98 <5 150 6 50 30 <5 10 <50 <50
llcGw-3° 4/22/98 <5/<5 520/410 6/6 <i/<10 | <10/<10 <5/<5 100/80 NA/SG | 2207240
GGW-4 4/22/98 8 40 <3 <10 <10 32 10 NA NA

Notes:

t. Sampies were collected by Geomatrix Consultants, Inc., and anatyzed for CAM 17 metals according to EPA Methods 6000/7000 serjes and
total petroleum hydrocarbons quantified as gasoline (TPHg) and as diesel (TPHd) according to EPA Method 8015 by American
Environmental Network of Pleasant Hill, California. Only analytes detected are shown. TPHd samples were analyzed following silica
gel cleanup procedures according to EPA Method 3630M.

2. Samples were analyzed outside of holding time.

3. A duplicate sampie was coliected. Both results are shown.
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TABLE 4
GROUNDWATER ANALYTICAL RESULTS'
VOLATILE ORGANIC COMPOUNDS
Rix Property
Emeryville, California
Concentrations reported in micrograms per liter (ug/l)
sec- Iso-
Sample | Dated Butyl- cis-1,2- |trans-1,2{ Ethyl- | propyl- | Naph- n-Propyl- 1,2,4- 1,3,5- Tetal
D Sampled Lbenzene 1,1-DCA| DBCE DCE | benzene | benzene | ibalene PCE benzene | Tolnene| TCE T™B TMB VC | Xylenes
Mw-17 | 42798 | 8 18 5 10 <5 8 <s | <5 9 <5 13 <5 <5 | <10 10
fIMw22 | 42798 | <5 12 61 18 7 <5 5 |10 <5 <5 130 <5 <5 |&1x| 26

w3 | 42798 | <30/<30 | <30/<30 [(140/130,[ <30/<30 [ <30/<30 | <30/<30 | <30/<30 | "4030 | <30/<30 {(250/220¢[190/190} <30/<30 | <30/<30T007119] 75/<50

'rw 424 42738 15/<5 <5/<5 | <5/<5 | <8/<5 | <5/<§ 16/<5 <5/<5 <5/<5 5/<5 <5/<5 | <5/<5 | <5/<5 | <5/<5 | <10/<i0] <10/<10

5115198
lcGwi™ | 422m8 | <50 | <s0 | <so | <s0 | <s0 | <50 <50 | <50 <50 <50 | <50 | <50 [ <s0 | <joo [ <100
GGw2 | 42298 <5 | {1294 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 | W | <10

GGW3® 4/22/98 | <5/<5 6/5 <5/<5 | <5/<5 | <5/<5 <5/<5 <5/<5 <5/<5 <5/<5 <5/<5 | <5/<5 | 120/110} 11/10 <1—U7’flﬂ 13/10

GGW4 4/22/98 <500 <500 <500 <500 <500 <500 <500 <500 <500 <500 <500 <500 <500 ;" <1000 # <1000

Notes:

1. Samples were collected by Geomatrix Consultants, Inc., and analyzed for volatile organic compounds (VOCs) according to EPA Method 8260 by American Environmental
Network of Pleasant Hill, California. Only constituents detected are shown.
1,1-DCA = 1,1-dichloroethane; cis-1,2-DCE = cis-1,2-dichloroethene,
trans-1,2-DCE = trans-1,2-dichloroethene; PCE = tetrachloroethene; TCE = trichloroethylene; 1,2,4-TMB = 1,2 A-trimethylbenzene;
1,3,5-TMB = 1,3,3-trimethylbenzene; VC = vinyl chloride.
2. Samples were analyzed after the holding time had expired.
3. A duplicate sample was collected. Both results are shown.

IN\DOC_SAFE\710\TblsJu98(tabled)



GEOMATRIX

TABLE 5
IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN IN SOIL (METALS)
Rix Property
Emeryville, California
LBNL Background Data’
Percent Range of
No. of No. of (%) Range of Detection | Residential 95% |Selected as

Chemical Samples Detctions | Detected Detections Limits PRG Minimum | Maximum| UTL | COPC?
Arsenic 11 2 18 10 - 12 10 - 20 0.38 0.25 63 19.1 NO*?
Barium 11 I1 100 140 - 1800 -- 5200 - -- - NO
Beryllium 11 2 18 0.5 - 0.6 0.5 150 — — - NO |
Cadmium 11 6 55 06 - 3 0.5 9’ -- - - NO
Chromium il 11 100 31 - 120 -- 210 -- - -- NO
Cobalt 11 11 100 6 - I8 - 3300 -- -- - NO
Copper 11 11 100 10 - 120 - 2800 -- - - NO
Lead 11 11 100 6 - 430 - 130° 0.5 31 16.1 YES
Mercury 1 8 73 0.07 - 051 0.06 22 - - - NO
Molybdenum 11 1 9 3 2 370 -- - -- NO
Nickel 11 11 100 19 - 79 - 150 — — - NO
'Vanadium 11 11 100 27 - 43 -~ 520 -- - - NO
Zine il 11 100 22 - 900 - 22000 -- - - NO

Notes:

COPC = Chermcals of Potential Concemn

UTL = Upper Tolerance Limit

PRG = U.S. EPA Region 9, Preliminary Remedation Goal (U.S. EPA, 1998)

1. Lawrence Berkeley National Laboratory (LBNL), 1995, Protocol for Determining Background Concentrations of metals in soil at
Lawrence Berkeley National Laboratory.

2 California-modified PRG.

3. The maximum detection limit is slightly higher than the background value; however, given that the maximum detected value is 12 mg/kg and the detection limit
for other samples is less than the background value, arsenic was not identified as a COPC.

I:doc_safe\d710\Risktbls(metals)



TABLE &

PHYSICAL CONSTANTS FOR ORGANIC CHEMICALS OF POTENTIAL CONCERN

Rix Property
Emeryville, California

GEONMATRIX

Molecular Hepry's Law Solubility (S) Diffusivity in
Weight Constant at 250C at 250C Air (D)
Chemical (g/mol) Reference {atm-m3/mol) Reference (mg/L) Reference {cm2/sec) Reference
n-Butylbenzene 134.22 Montgomery, 1996 1.25E-03 Montgomery, 1996 5.00E+01 Montgomery, 1996 0.064 Calculated
sec-Butylbenzene 13422 Montgomery, 1996 1.14E-02 Montgomery, 1996 1.71EH)2 Montgomery, 1996 (.064 Calculated
1,1-Dichloroethane 98.96 Montgomery, 1996 5.62E-03 U.S. EPA, 199§ 5.06E+03 U.S. EPA, 1996 0.0742 U.S. EPA, 1996
cis-1,2-Dichloroethens 96.94 trans-1,2-Dichloroethene 4.08E-D3 U.S. EPA, 1996 3.50E+03 U.S, EPA, 1996 0.0736 U.S. EPA, 1956
trans-1,2-Dichloroethene 96.94 Montgomery, 1996 9.38E-03 11.S. EPA, 1996 6.30E+03 U.S. EPA, 1996 0.0707 1.8. EPA, 1996
Ethylbenzene 106.17 Montgomery, 1996 7.88E-03 U.5. EPA, 1996 1.69E+(2 U.S. EPA, 1996 0.075 U.5. EPA, 15996
[[Esopropytbenzene 120.19 Montgomery, 1996 5.58E-03 Montgomery, 1996 7.30E+01 Howard, 1997 0.068 Calculated
l_p-Isoprupyltoluene 134,22 Montgomery, 1996 i.10E-02 Howard, 1997 2.34E+01 Howard, 1997 (.064 Calculated
[Naphthalene 128.18 Montgomery, 1996 4.83E-04 U1.S. EPA, 1996 3.10E+01 U.S. EPA, 1996 0.059 U.S. EPA, 1996
Montgomery, 1996 (average Montgomery, 1996 (average
n-Propylbenzene 120.19 Montgomery, 1996 LOSE-02 of three values) 8.34E+H01 of three values} 0068 Calculated
Tetrachioroethene 165.83 Montgomery, 1996 1.84E-02 U.S. EPA, 1996 2.00E+02 U.5. EPA, 1996 0.072 U.S. EPA, 1996
Toluene 92.14 Montgomery, 1996 6.64E-03 U.S. EPA, 1996 5.26E+02 U.S. EPA, 1996 0.087 U.S. EPA, 1996
Trichloroethene 131.39 Montgomery, 1996 1.03E-02 U.S.EPA, 1996 1.10E+03 U.S. EPA, 1996 0.07¢ U.5. EPA, 1996
1,2,4-Trimethylbenzene 12.19 Montgomery, 1996 5.70E-03 Montgomery, 1996 5. 70E+01 Montgomery, 1991 0.0638 U.S. EFA, 1996
1,3,5-Trimethylbenzene 120.19 Montgomery, 1996 6.73E-03 Montgomery, 1996 9.77E+01 Montgomery, 1996 0.068 Calculated
Vinyl Chiortde 62.5 Montgomery, 1996 2.70E-02 [1.5. EPA, 1996 2.76E+H)3 U.S. EPA, 1996 0106 U.S. EPA, 1996
U.S. EPA, 1996 (average of U.S. EPA, 1996 (average of | U.S. EPA, 1996 (average of
Xylenes 106.17 Montgomery, 1996 6 73E-03 the three isomers) 1.75E+02 the three isomers) 0.087 the three isomers)
Notes:

Diffusivity m arr coefficients were calculated using equations presented fn U.S. EPA's Superfund Exposure Assessment Manuza] (1988b)

References:

Howard,P.H., 1997, Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Volume V,
Lewis Publishers, Boca Raton, New York

Mentgomery, 3.1, 1991, Groundwater Chemical Desk Reference, Lewis Publishers, Chelsea, Michigan

Montgomery, J.H., 1996, Groundwater Chemical Desk Reference, Second Edition, Lewis Publishers, Chelsea,

Michigan

U.S. EPA, 1996, Soil Screening Gindance, Technical Background Document, EPA/540/R-93-/128.

1RISK\7 1 0'Ruskabls{ Prys-Constant)




TABLE 7

"i{gRéENTATIVE CONCENTRATIONS FOR CHEMICALS OF

IARISK\7 1 0\Risktbls\Cone

POTENTIAL CONCERN
Rix Property
Emeryville, California
Maximum Soil Maximum
Concentration Groundwater

Chemical {mg/kg) Concentration (mg/1)
n-Butylbenzene 6.5 ND
lsec-Butylbenzene 6 0.015
|1,1-Dichloroethane ND 0.12
lcis-1,2-Dichloroethene ND 0.14
trans- 1,2-Dichloroethene ND 0.018
Ethylbenzene 0.03 0.007
[sopropylbenzene 4 0.016
p-lsopropyltoluene 0.3 ND
Lead 430 NA
INaphthalene 5.1 0.005
n-Propylbenzene 59 0.009
Tetrachloroethene ND 0.12
Toluene ND 0.25
Trichloroethene ND 0.19

1,2,4-Trimethyibenzene 1.9 0.12

1,3,5-Trimethylbenzene 1.4 0.011
Vinyl Chloride ND (0.11°
Xylenes 1.1 0.075

Notes:

NA = not applicable
ND = not detected

VT
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GEOMATRIX
TABLE 8
EXPOSURE PARAMETERS
Rix Property
Emeryville, California
Exposure Parameters Units Value Rationale

Exposure Frequency (EF) days/year 250 Cal-EPA, 1992; U.S. EPA, 1991
IExposure Duration (ED) years 25 Cal-EPA, 1992; U.S. EPA, 1991
Body Weight kg 70 Cal-EPA, 1992; U.S. EPA, 1991

25,550 (carcinogens)
Averaging Time days 9,125 (noncarciongens) Cal-EPA, 1992; 11.8. EPA, 1991
Inhalation Rate (IRa) m3/day 20 Cal-EPA, 1992; U.S. EPA, 1991

References:

California Environmental Protection Agency (Cal-EPA), 1992, Supplemental Guidence for Human
Health Multimedia Risk Assessment of Hazardous Waste Sites and Permitted Facilities.

U.S. EPA, 1991b, Human Health Evaluation Manual, Supplemental Guidence: "Standard Default
Exposure Factors:" Office of Emergency and Remedial Responce, Washington, D.C.

FARISK\710\Risktbls\{Exposure)
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GEOMATRIX
TABLE ¢
NONCARCINOGENIC TOXICITY CRITERIA FOR CHEMICALS OF POTENTIAL CONCERN
Rix Property
Emeryville, California

[Chemical RiDo (mg/kg-day) Reference i (ng/kg-day) Reference ~ Target Organ Critical Effect Reference
n-Butylbenzene 0.01 U.S. EPA, 1998 0.01 Route Extrapolation - -- -
sec-Butylbenzene 0.01 U.S. EPA, 1998 0.01 Route Extrapolation - - -
1,1-Dichloroethane NE NE 0.14 U.S. EPA, 1997 Kidney Damage 1J.5. EPA, 1997

Decereased Hematocrit and
c1s-1,2-Dichloroethene 0.01 U.S. EPA, 1997 0.01 Route Extrapolation Blood Hemoglobin U.S.EPA, 1997
Increase in Serum Alkaline
trans-1,2-Dichloroethene 0.02 IRIS, 1998 0.02 Route Extrapolation Liver Phosphatase Levels IRIS, 1998
Ethylbenzene NE NE 0.29 IRIS, 1998 Liver and Kidney Toxicity IRIS, 1998
Kidney/ Central Nervous | Increased Weight/ Involvinent/
isopropylbenzene NE NE 0.0026 U.S. EPA, 1997 System/ Nose Irritation U.S. EPA, 1997
p-Isopropyltoluene NE NE NA NA - - -~
aphthalene NE NE 0.60086 U.S. EPA, 1998 - - -
n-Propylbenzene 0.01 U.S. EPA, 1998 0.01 Route Extrapolation - -- --
Increased Weight/ Decereased
Tetrachloroethene 0.1 IRIS, 1998 0.01 Route Extrapolation Liver/ Total Body Weight IRIS, 1998
Toluene NE NE 0.11 IRIS, 1998 Liver and Kidney Weight Changes IRIS, 1998
Trichlorcethene 0.006 U.S. EPA, 1998 0.006 Route Extrapolation -- - -
1,2,4-Trimethylbenzene NE NE 0.0017 U.S. EPA, 1998 - - --
1,3,5-Trimethylbenzene NE NE 0.0017 U.S. EPA, 1998 - - -
Vinyl Chloride NE NE NA NA NA NA NA
Central Nervious System/|  Hyperactivity /Decreased

Xylenes NE NE 0.2 U.S. EPA, 1998 Whole Body Weight U.S. EPA, 1997

Notes*

NA =not available
NE = not evaluated
References:

Integrated Risk Information System (IRIS), 1998, on-line search, June.

U.8. EPA, 1997, Health Effects Summary Tables, FY-1997 Annual, Office of Solid Waste and Energy Response.

U.S. EPA, 1998, U.S. EPA Region 2 Prefiminary Remediation Goals (PRGs)

[MRISK\4710\Risktblsy Tox-Criteria-NC)
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TABLE 10
CARCINOGENIC TOXICITY CRITERIA FOR CHEMICALS OF POTENTIAL CONCERN
Rix Property
Emeryvilie, California
IIChemical SFi (mglkg—day)'l Reference Target Organ Critical Effect Reference
Tetrachloroethene 0.021 U.S. EPA, 1998 Liver Hepatocellular adenomas/carcinomas Cal-EPA, 1994b
Hepatocellular
adenomas/carcinomas/lymphoma;
Trichioroethene 0.01 U.S. EPA, 1998 Liver/Lung adenocarcinomas Cal-EPA, 1994b
Liver/Mammary Gland/ Angiosarcomas/hepatocellular carcinomas;
Vinyl Chloride 0.27 Cal-EPA, 1994 Lung adenocarcimonas; carcinornas Cal-EPA, 1994b

Reference:
Cal-EPA, 1994b, California Cancer Potency Factors: Office of Environmental Health Hazard Assessment, Sacramento, California.

LARISK\4710ARisktbisy Tox-Criteria-C)
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TABLE 11

HAZARD QUOTIENT SUMMARY TABLE
Rix Property
Emeryville, California

Inhalation of Vapors | Inhalation of Vapors Total Hazard
Chemical from Soil from Groundwater Index
n-Butylbenzene 3E-04 NA 3E-04
scc-Butylbenzene 2E-03 3E-06 2E-03
1,1-Dichloroethane NA 2E-07 2E-07
cis-1,2-Dichloroethene NA 3E-06 3JE-06
trans-1,2-Dichloroethene NA 4E-07 4E-07
Ethylbenzene 4E-07 3E-08 4E-07
[sopropyibenzene 2E-03 4E-07 2E-03
[p-Isopropyltoluene NA NA NA
Naphthalene 5E-05 3E-06 5E-05
n-Propylbenzene 2E-03 2E-06 2E-03
Tetrachloroethene NA 1E-06 1E-06
Toluene NA 2E-06 2E-06
Trichloroethene NA 1E-05 3E-05
1,2,4-Trimethylbenzene 1E-03 2E-04 1E-03
1,3,5-Trimethylbenzene 2E-03 8E-06 2E-03
Vinyl Chloride NA NA NA
Xylenes 2E-05 4E-07 2E-05
Total 9E-03 3E-04 9E-03
Notes:

NA = not applicable

1ARISK\G71 (ARiskibls\Results-NC
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TABLE 12

CANCER RISK SUMMARY TABLE

Rix Property
Emeryville, California

Inhalation of Vapors

| Chemical from Groundwater
;Butylbcnzene NA
sec-Butylbenzene NA
1,1-Dichloroethane NA
cis-1,2-Dichloroethene NA
trans-1,2-Dichloroethene NA
Ethylbenzene NA
Isopropylbenzene NA
p-Isopropyltoluene NA
Ii%phthalene NA
n-Propylbenzene NA
Tetrachloroethene SE-09

{{Toluene NA
Trichloroethene 3E-09
1,2,4-Trimethylbenzene NA
1,3,5-Trimethylbenzene NA
Vinyl Chloride 3E-08
Kylenes NA
Total 4E-08

Notes:

NA = not applicable

=
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PEABODY LANE

EXPLANATION
V ® Grab groundwater and soil
/% sample location
/P VO A Soil sample locaiion
équ 0 MW-3 % Monitoring well
A.5-3
5-9
4 S-14A ) Note:
MwW-4 £ MW-2 GGW-4 Locations of features are
‘—/ approximate.
S-74A
ASS
7 ®
GGW-3
S2A TO
GGW-1® 2-6 j AS-8
/I
S-4 A
oo =
" MW

QCEAN AVENUE

30 feet
|
SITE PLAN Figure
o’ =— RIX Property 2
GEOMATRIX - 6460 Hollis Sgreet_ Project No.
Emeryville, California 4710.01

5710 0N\SolGrdwtr_0898%g_ 02 ai



WE AN B SR AN P A Iy ER BN N Iy Ay O GE BE W M

EXPLANATION
® Grab groundwater and soil
PEABODY LANE sample iocation
$-3 A Soil sample location
Ba 190 % Monitoring well
Cr 32 Ba Barium
o 12 )
P; 5 / Cr Chromium
/ Zn 23 Cu Copper
Hg <008
Cd <0.5 7797?)7777@ MW-3 p Pb Lead
[ \‘ MW-1 i} $745-8 n Zinc
Ga 560 $-9 Hg Mercur
97 ¢ 38 cod -y
- % Mw-2 cu 41 o ce¢ Cadmium
MW-4 f Y Ll soas-10
S-1&8-2 Zn 720 Ba 870
GGW-1 Ba 300 55 Hg 0.24 Cr 71 GGW-4 Notes
p " cr 33 Ba 140 cd 18 Cu 120 1. Concentrations are In
Ca 131 Cu 33 Cr 68 S-7 K Ph m‘ Ba 260 milligrams per Kilogram
o s Pb 84 Cu 20 K‘ E" 49% w6 | cr 41 (mg/kg).
Pb 8 Zn 150 Pb 45 e ) Cu 24 2 Only metals that were
Hg 007 Zn 77 Cd ¢ Pb 84
Zn 22 4 . detected above Lawrence
Hg <006 cd <0s Hg 009 Zn 120 Berkeley National
cd <0.5 Cd <05 Hg 0.07 Laboratory background
5.2 Co 0.6 levels in one or more
\I> S-8 samples are shown.
» -,
4 } 3. Locations of features are
Ba 160 S GGW.-3 approximate.
Cr 20 [ Ba 1600
GGW-2 Gu 40 S-6 by Cr 88
Pb 60 — ¢ pot
Ba 150 Zn 140 Ba 1800 W oh o0
é)/ Cr 47 Hg 0.51 Cr 37 7n 360
Cu 10 cd G.6 .441 Cu 3
H 032
Pb 7 M*"— b Cg 3
Zn 31 Zn 630 OCEAN AVENUE
\ Hg <0 06 ///T Hg 03z 0 30 feet
Cd <05 ca 15 | 1
METALS CONCENTRATIONS IN SOIL SAMPLES F|g‘;r:re
VY RIX Property
GEOMATRIX 6460 Hoihs S?reet' Project No.
Emeryville, California . 4710.01
514710 01\SoGrdwtr_0698\Mig_03.ai 1




T EE W T B O N O WD B I O W e e Ay o T e

EXPLANATION
® Grab groundwater and soil
PEABODY LANE sample location
S3 A Soil sample location
sec-Butylbenzene 0.03 Hri
Ethylbenzene 003 & Monitoring well
p-tsopropyitoluene 0.03 S—
Napthalene 0.18 V
n-Propylbenzene 004
T 1.24-Trimethylbenzene  0.24 1 Ccncemratlonrs\loatlzsin
1,3.5-Trimethylbenzene 0 053 7757777 milligrams per kilogram (mg/kg}
Xylenes, Total 018
MW & mw-3 2 Only constituents detected are
/ shown.
S-14 S-9 3 Locations of features are
NA approximate.
MW‘4ﬁ & Mw-2 /1 NA GGW-4 i
3 i NA
S5 / .
n-Butylbenzene 6.5 |
sec-Butylbenzene 8.0 . ”v
Isopropylbenzene 40 S-7h A
Napthalene 51 NA
1 n-Propyloenzene 59 GGW-3
@ NA
y
s-2
NA A ' o8 AS-1‘J
GGW-1 P S-61 A NA
NA $-4 A AL _NA
p-lsopropyltoluene 0.3
n-Propylbenzene 03 l,/'A
1,2,4-Trmethylbenzene 1.9 —
1,3,5-Tnmethyloenzene 14 CAE_//
g Xylenes, Total 1.1 LB/,
GGW-2(e
NA
OCEAN AVENUE 0 30 feet
L }
VOLATILE ORGANIC COMPOUND CONCENTRATIONS IN SOIL SAMPLES Figure
= AIX Property :
GEOMATRIX 6460 Holhs S"treet_ Project No.
Emeryville, California 4710.01
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Mw-4
sec-Butylbenzene  15/<5
Isopropylbenzene 16/<5
n-Propylbenzene S/<5

GGW-1

.)/ VOCs ND

GGW-2

1,1-Dichloroethane

MW-1
sec-Butylbenzene 8 EXPLANATION
;;?'Zhg ;;T;?::;ene 1: MW-2 ® Grab groundwater and soil
trans-1, 2-Dichloroethene 10 as-i, 2-Dichloroethene  140/140 PEABODY LANE sample location
Isopropylbenzene 8 Tetrachiproethene 40/30 A Soil sample location
n-Propylbenzene g Toluene 2501220 e
Trichloroethene 13 Trichloroethene 1907190 % Monitoring well
Xylenes, Total 10 Vinyl Chlonde 100/110
- —— Xylenes, Total 75/<50
Notes
1. Concentrations are in
Ny micrograms per kiter (ug/)
% 7 2. Only constituents detected
are shown.
As3 S-9 3. Detection limits for GGW-4
S-14A were elevated (500 pg/l and
/9 /] 1000 pgA).
I GGW-4 4 A duplicate sample was
MW-2 /A vocs Wb L] callected from MW-3. Both
1,1-Dichlorpethane i2 *{see note 3) resulis are shown.
cis-1, 2-Dichloroethene &1 5. Samples from MW-1
trans-1, 2-Dichloroethene 18 S-7A thraugh MW-4 were
Ethylbenzene 7 analyzed out of holding
Napthaiene 5| AS-5 time. A second sample
Tetrachlorcethene 120 ~ was collected from MW-4
Trnchloroethene 130 and analyzed within holding
Vinyl Chlonde 12 time. Both resuits are
S2A Xylenes, Totai 26 510 shown.
S5 AS8 A 6. Locations of features are
7Y approximate,
/ GGW-3
S-44A 1,1-Dichloroethane 6/5
1,2.4-Trimethylbenzene 120/110
[ 1,3,5-Trimethylbenzene 1110 [
120 Xylenes, Total 18|

/ Vinyl Chioride
LJ

OCEAN AVENUE 0 30 feet
| |
VOLATILE ORGANIC COMPOUND CONCENTRATIONS IN GROUNDWATER SAMPLES Figure
Vo’ =— RIX Property °
GEOMATRIX 6460 Hollis SFreet' Project No.
Emeryville, California 4710.01
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Potential Receptor

Potential
Exposure
Potential Potential Potential Potential Potential Pathway
Primary Primary Secondary Secondary Exposure
Source Release Source Release Medium Ingestion @
Former Site L | spils  |—~{ Surface Soi »{ Surface Soil
Cperations

Dermal Contact | @

- e
—=1 Volatization
........b_

Air | Inhalation ®

Resuspension

Underground Subsurface

MY
— - .
Storage Tanks Leaks Soil Subsurface Sail 7/
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Groundwater —f
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@ Current and future on-site workers are not expected to come into direct contact with
subsurface soil or groundwater. Potential exposure to these media by a future construction
worker will be addressed in Site-Specific Health and Safety Plan at the time of construction.

Project No.
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TABLE 3. Hand Boring Soil Sampling Results.

B-1 B-2 B-3 B-4 B-5 B-6
Chemical
Gasoline (mgkg)| 22 12 s 34 8.8 15
Diesel (mg/kg) 3.4 15 52 32 41
Kerosene (mg/kg) ND ND ND ND ND ND
Mineral Spirits (mg/kg) ND‘ 1.8 ND 8 ? 19 20
Methy! Ethyl
Ketone (MEK) (mg/kg) ND ND ND ND ND ND
Methyl Isobutyl
Ketone (MIBK) (mg/ka) ND ND ND ND ND ND
cls-1,2-
Dichloroethene (ug/kg) ND ND ND ND s ND
Tetrachloroethene (ug/kg) 360 340 230 160 31155007 230
Trichloroethene
(TCE) (ug/kg) ND ND ND ND Fitcy 8 ND
Benzene (mg/kg) ND ND ND ND 000787 ND
Toluene (mg/kg)| 0.0080 0.013 0.056 0.021 0.24 0.023
Ethyl Benzene (mg/kg) | 0.0058 ND 0.15 0.064 0.038 0.043
Total Xylenes (mg/kg) | 0.0057 0.0092 0.54 0.82 %ﬁ%w 0.12
Ethyl Silicate (ug/kg) ND ND ND ND " ND ND
Oil & Grease (mg/kg) 76 160 100 310 310
ND = not detected
-25-
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TABLE 3 (cont.). Hand Boring Soil Sampling Results.

B-7 B-8
Chemical
Gasoline (mg/kg) 29 32
Diesel (mg/kg) 5.6
Kerosene (mg/kg) ND ND
Mineral Spirits (mg/kg) ND 13
Methyl Ethyl
Ketone (MEK) (mg/kg) ND ND
Methyl Isobutyl
Ketone (MIBK) (mg/kg) ND ND
cis-1,2-
Dichloroethene (ug/kg) ND 5.2
Tetrachloroethene (ug/kg) 210 330
Trichloroethene
(TCE) (ug/kg) ND 6.5
Benzene (mg/kg) ND ND
Toluene (mgikg)| 0.020 o.[%%g@
Ethyl Benzene (mgikg) 0.0051
Total Xylenes (mgkg)| 0.080 0.049
Ethyl Silicate  (ug/kg) ND ND
Oll & Grease (mg/kg) 260 160
ND = not detected
-26-
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TABLE 4. Well Installation Soil Sampling Resuits.
MW-1 | MWt | Mw2 | Mwe2 | Mwes | mw-s
Chemical @3 @5 @3 @¥ @5 @ 7.5
Gasoline (mg/ka) ND 300 140 1,800 55 85
Diesel (mg/kg) ND 540 500 3,000 24 6.9
Kerosene (mgikg) ND 430 400 2,400 19 5.5
Mineral Spirits (mg/kg) ND 380 350 2,100 17 4.8
Methyl Ethyl
Ketone (MEK) (mg/kg) ND ND ND ND 41 ND
Methyl Isobutyl
Ketone (MIBK) (mg/kg) ND ND ND ND 4.9 ND
cis-1,2-
Dichloroethene (ug/kg) ND ND ND ND 720 ND
Tetrachloroethene (ug/kg) ND ND ND ND 31,000 4,500
Trichloroethene
(TCE) (ug/kg) ND ND ND ND 420 ND
Benzene (mg/kg) ND ND ND ND ND 0.096
Toluene (mg/kg) ND 0.12 ND 0.80 19 1.7
Ethyl Benzene (mg/kg) ND ND 0.11 ND 0.78 0.96
Total Xylenes (mg]kg)' ND 26 0.79 26 5.8 8.0
Ethyl Sllicate  (ug/kg) ND ND ND ND ND ND
Oll & Grease (mg/kg) ND ND ND ND ND ND
ND = not detected
=28
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SUMMARY LETTER, 6460 HOLLIS STREET, EMERYVILLE, CA
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TABLE 1
CUMULATIVE RESULTS FOR WELL MW-1
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR HYDROCARBON COMPOUNDS by EPA 5030/8015 and 8260
6460 Hollis Sueet

Emeryville, California

Compound

M

Detected 7/92 §/94 11/94 21958 6/95 10/95 4/96 8/96 2198
TPHy 680 < 50 440 630 620 960 1,500 1,200 940"
i 6,100 s90 1,000 1,400 1,600 2,600 760 420 *9,300%
Kerosene 6,100 960 <50 <50 <50 <50 <50 <50 8,700
Suxddlard Solvent 6,400 <50 190 310 58 450 190 110 5804%¢
Ol & Grease 14 NA NA NA NA NA NA NA <250
Benzene 18 ) <05 <05 <05 0.5 <05 <05 <05 <0.5
Talyene <0.5  <0.8 0.8 0.5 <05 1.7 0.6 1.0 L
Ethytbenzene i8 <0.5 2.6 1.2 2.3 1.4 4.6 3.9 2,5¢
Total Xylenes 3.4 <05 6.2 3.6 9.6 7.9 14 16 9.8"
M1 NA NA NA NA NA NA NA NA <3

Results in micrograms per kilograms (ug/h) = parts per million (ppb).
Data from 7/92 through 8/96 obtained from Hageman/Aguiar (see references setion.)
< {ass than the detection limit for the analysis method.

-, o=

lighter than water immiscible sheen is present.

Unmodified or weakly modified dieset is significant.

I ipph by EPA 8260.
1 6 pph by EPA 8260

o
d
¢ Gasoling range compounds are significant,
t
S

- 8 2 hy EPA 8260
NA Nor analyzed

Steongly aged gasoline or diesel range compounds are significant,
No recognizable pattern,
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TABLE 2

CUMULATIVE RESULTS FOR WELL MW-{
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR VQCs by EPA 601 and 8260
6460 Hollis Street
Emeryville, California

Congpound

Detected 7192 11194 2/95 6/95 10095 . 4/96 8/96 2/98
Bromuotorm <().5 <08 <0.5 <0.5 <0.5 <Q.5 <Q.5 <0.§
Chlorolorm <0.5 <0 8§ 1.8 1.5 1.9 <0.5 <0.5 <0.5
1.1 -thchloruethane 36 13 32 12 <0.5 <0.5 <0.5 14"

[ 1-Diehloroethene <0.8 <0.5 1.0 <0.,5 <0.5 <0.5 <0.5 <0.5
1, 2-Dwhloroethane <().5 <05 1.1 <0.5 <0,5 <0.5 <0.5 <0.5
1.1.1 Trichtoroethane <0.5 <08 0.7 <0.5 <0.5 <05 <0.5 <0.5
Cis/Trans |, 2-Dichlorocthene <0.§ <0.8 8.5 2.7 5.1 <0.$ <0.5 3.4
FPetrachlorogthens <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 1.8°
Trichlorocthene <0.§  <«0.5 15 46 <05 <05 <0.5 0.97*
Frichloroflouromethane <0.8 NR 9.8 4.9 <0.5 <0.$ <0.5 2.3°
Vinyl Chivride <0.§ <05 <0.5 <05 <05 <05 <05 2.3°

Rexults i migrograms per kilograms (ug/l) = parg per h‘liion (ppb).

Datw trom 7/92 tirough 8/96 ohtained from Hageman/Aguiar (see references section,)
Luxs than the detection limit for the analysis method.

4 < | O pph by EPA 8260.

h. |t pph by EPA 8260,

« 10 pph hy EPA 8260

do 1 A pph by BPA K260,

¢ Not confirmed by EPA 8260; one other prabable freon is present.

NR - Nuotrgported.
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TABLE 3

CUMULATIVE RESULTS FOR WELL MW-)
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR VOCs by EPA 8260
6460 Hollis Street
Emeryville, California

Compound

yetected 192 /94 L1/94 2/9% 6/95 10/935 4/96 8/96 2/98
ALCtone < 50 210 2.7 610 76 220 180 210 <1§
fsoprapanal <800 9100 17,000 6.400 <500 <500 <500 < 500 <200
Methy! Ethyl Ketong < 500 230 1.500 1,300 97,000 700 1,100 1,400 < 1.0
Methyl isobutyl Ketone <500 180 420 600 <500 < 500 <500 <500 <10
Sec-RButanol < 500 710 <500 < 500 < 500 < 500 <500 < 500 <s
n-Butyl henzeng NR NR NR NR NR NR NR NR 2.0
sec-Autyl henzene NR NR NR NR NR NR NR NR 6.3
Isoprapythenzene NR NR NR NR NR NR NR NR 8.7
p-Isaprapyl tofuene NR NR NR NR NR NR NR NR 1.2
u-Propyl henzene NR NR NR NR NR NR NR NR 8.1

Results 1 micrograms per kilograms (ug/l) - parts per miilion (ppb).

Datn from 7/92 through 8/96 uhtained from Hageman/Aguiar (see references section. )
o lass Man the detection timit for the analysis method.

NR Nt reported.,
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TABLE 4
CUMULATIVE RESULTS FOR WELL MW.2
LARBORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR HYDROCARBON COMPOUNDS by EPA 5030/8015 and 8260
6460 Hollis Street
Emeryville, Catifornia

Compound

i

Petected 7792 8/94 11/94 2/95 6/95 10/95 4/96 8/96 /98
TPHy 1400 4.800 810 1,000 780 1,200 1,100 890 760"
[PHY 17.000 320 620 810 960 350 620 610 2,300%
Kerosene | 7.000 49 <50 <50 <50 <50 <350 <50 2,200
Stoddard Solvent 20,000 <50 160 350 <50 <50 81 76 390"™
Ol & Grrense 19 NA NA NA NA NA NA NA 280
Buenzem < 0.5 <0.5 <0.§ <0.5 0.9 <0.5 <0.5 <0.5 <0.8
Foluene 1] 2 1.2 0.9 <0.5 0.6 <Q.5 <0.§ 0.73
Hihyihenzene 69 56 4,3 3.2 3.0 3.2 2.3 1.1 12
Total Xylenes 530 18 f 6.4 13 9.7 12 9.2 so#
MR- NA NA NA NA NA, NA NA NA <5

D e PR ———

Results 1 micrograms per kilograms (ug/l) - parts per million (ppb).

Data from 7/92 through 8/96 obtained from Hageman/Aguiar (see references section,)
< Lass than the detection limit for the analysis method.

@ Henvier gasoline range ¢compounds are significant (aged gasoline?).

b No recognizable pattern,

¢ Lighter than water immigcible sheen is present.

d o Gasoling range compounds are significant,

¢- IHesel range compounds are significane: no recognizable pateern.

i+ |l pph by EPA 8260.

g 47 ppb hy EPA K260

NA Nt analyzed.

- b — e . el e O e e, s
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SUMMARY LETTER, 8460 HOLLIS STREET, EMERYVILLE, (A

TABLE §
CUMULATIVE RESULTS FOR WELL MW.2
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR VOCs by EPA 601 and 8260

6460 Hollis Street
Emeryville, California

—_— v —— -

Compound

Deteesed 7192 14/94 2/95 6/95 10/95 4/96 8/96 2/98
Bromaotorm <{.5 <05 <0.5 <0.5 <0.5 <Q,5 <05 <4
Chlorotorm <0.5 < 0.5 2.7 4.9 4.4 1.8 1.6 <4
L -Dicktorosthane 22 17 9.6 3 <0.5 <0.5 <{.5 7.7
b, Encidorosthene <0.5 <Q.5 2 <Q.8 <Q.8 <0.5 <0.% <4
1. 2.Dichioroethan <0.5 <0.8 3.2 <0.5 <0.5 <0.5 <0.5 <4
4L Paehorogthane <Q.§ <05 4.8 <0.5 <0.5 <0.5 <0,§ <4
Cis/Trans |, 2-Dichloroethene 99 4 n 6.9 14 0.9 6.1 173%
Tetraeltorogthene 52 14 49 20 14 <05 <05 110"
Trichtoroetherke 21 20 Y 33 11 36 13 170
Trghlorotlourometane <().§ NR 16 2.7 <0.5 <0.5 <0.3 <4
Vinyl Chloride 46 <0.5 <0.§ <05 <0.5 <Q.5 <0.5 Q\g\

—— w——

Resubts in micrograms per kilograms {ug) = parts per willion (pph).

Data from 7/92 through 8796 obtained from Hageman/Aguiar (se¢ references section.)

< Less than the detection limit for the analysis method.
4: 141 pph by BPA 8260,
b 110 pph by EPA 8260
NR O Nt reported.
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TABLE 6

CUMULATIVE RESULTS FOR WELL MW-2
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR VOCs by EPA 8260
6460 Hollis Street
Emeryville, California

Compinund

Detected 7192 8/94 11/94 2195 6/95 10/95 4/96 8/96 2/98
Avgtong <50 < 8 1,100 2,500 <50 62 79 88 <25
[suprapanol <800 9.100 17,000 6,400 < 500 <500 < 500 <500 <2000
Methyl iyl Kerone < 500 <S00 18,000 22,000 59,000 6,100 5,200 4,900 <0
Mcthyl [sobutyl Ketone <2500 S00 360 <500 <3500 < 500 < 500 < 500 <10
See-Butanol < 800 % <500 <500 <S00 <500 <500 <3500 <50
n-Hutyl henzene NR NR NR NR NR NR NR NR <10
see-Butyl henzene NR NR NR NR NR NR NR NR < {0
Isopropylbenzene NR NR NR NR NR NR NR NR < {{)
p-Isopropyl toluene NR NR NR NR NR NR NR NR <i0
n-Prapyl benzene NR NR NR NR NR NR NR NR <10

Resuls in micrograms per Kilograms (ug/l) = parts per million (ppb).

Data trom 7/92 through 8/96 obwained from Hageman/Aguiar (see teferences section.)
< l.ess than the detection timit for the analysis method,

NR: Not reported,
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TABLE 7
CUMULATIVE RESULTS FOR WELL MW-3
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR HYDROCARBON COMPOUNDS by EPA 5030/8015 and 8260
6460 Hollis Strest
Emeryville, California
Compound
Detected 7/92 4/94 t1/94 2/95 6195 10/95 4/96 8/96 2/98
TPHy 9300 4300 920 410 1,100 1,100 640 580 260%™
TPHY 20,000 31 <50 900 1,200 200 420 390 710%
Keroweix 20.000 470 < 50 <50 <50 <350 <50 < 50 630
Stoddard Sodvent 1160 < 80 <50 370 <50 <50 <50 250 76"
Oil & Cireaye 28 NA NA NA NA NA NA NA <250
Henzene <0.5 <0.8 <0.5 <0.5 0.9 <0.5 <0.5 <0.5 <0.5
Toluete +.600 10 3.7 1.7 0.8 <0.5 <0.5 <0.5 57°
lithylhenzene <0.§ 16 1.2 0.5 1 3.2 0.7 0.6 3.6
Total Xylenes 700 0 16 2.3 2.6 9.6 2.1 1.8 1g¢
MTRI: NA NA NA NA NA NA NA NA <5

Results in migrograms per kilograms (ug/t) = parts per million (ppb),
Data trat 7/92 through 8/96 obwined from Hageman/Aguiar (see references saction.)
< Less (han the detection limit for the analysis method.
i Henvier gasoline range compounds are significant (aged gasoline?).
B O toow tew isolated peaks present,
¢ Laghter than water immiscible sheen is preseat.
Jd  Uumodified or weakly modified diesel is significant.
o
!
¥

41 ppb by EPA 8260,
17 pph hy EPA R26().
16 by HPA 8260

NA  Not analyzed
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TABLE §

CUMULATIVE RESULTS FOR WELL MW-3
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR YOCs by EPA 601 and 8260
6460 Hollis Sueet
Emeryville, California

Compoyd

Dhetectud 7i92 11/94 2/95 6/95 10/95 4/96 8/96 2/98
Rromotonn <0.5 <{ 5 <0.5 <0.5 <0.5 32 <Q.5 <3
Chlosetorm <05 <0.5 4.3 3.8 17 5.2 76 <3

1.1 Dwehdoroethane 30 47 52 16 <0.5 <0.5 <0.5 33°
1.0-Dichlorogthene <05 29 48 26 <05 <05 <05 12f
L2 Dichloroethane <05 <y 85 <05 <05 <05 <05 <3
L1t Frichlorocthane 81 12 2R <05 <05 <05 <05 8.3
F.1.2 Trichloroethane <0.5 (5 <0.5 <0.5 <0.5 <0.5 <0.8 <3°
O/ Trans 1,2-Dichloroetheny 630 7 6.6 4.9 <0.5 3.7 0.7 18;;'\

Terachioroethene 2.200 1o 54 34 <0.5 <0.5 <0.5
Frchloroethene 300 190 140 63 53 41 80

Trichloroflouromethatg <0.8 NR 0 17 <0.5 <0.5 <0.5

118

@

n
Vinyl Chioride <0.5 &7 <0.5 <05 <05 <05 <05 @

-

Results o mricrograms per kilograms (ug/ly - parts per million (ppb).
Dat tromn 7192 through £/96 abtained from Hageman/Aguiar (see references section,)
< lexs than the detection limit for the analysis method.

&« 1 0pph by EPA 8260,

h 19 pph hy EPA 8260

o X lpph by EPA R260,

G 6 2 pph by EPA RI6U

¢. Lo pph by EPA B260,

;74 pph hy EPA R26(

g 75 pph by EPA 8260

h: 100 pph by EPA §260.

v Not confirmed by EPA 8260: one other probable freon is present,
I 11t pph by EPA 8260

NI Nat reported
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Netected
Acutonmy
isapropanol

Methyl Ethyl Ketone
Muethyl Tsohutyl Ketone
Sev- Butamod

u-Butyl henzene
sec-Butyl henzene
Ixopropy lhenzent
p-isupropyl 10lugie

n-Propyl henzene

CUMULATIVE RESULTS FOR WELL MW-3
LABORATORY ANALYSES OF GROUNDWATER SAMPLES
FOR VYOCs by EPA 8260
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SUMMARY LETTER, 6460 HOLLIS STREET, EMERYVILLE, GA

TABLE 9

6460 Hollis Street
Emeryvitle, California

792 8/4  11/94 2195 6/95 10/95 4/96 8/96 2/98
<50 < 50 g10 1,300 160 340 410 420 <8
< 500 9.400 6,700 5,800 <500 <500 <500 <500 <200

< 500 170 40,000 19,000 32,000 6,600 5,900 5,100 <{.0

< 500 1[50 22,000 4,500 < 500 <500 < 500 < 500 <0
< 800 0 <500 <800 <500 <S00 <500 <500 <5
NR NR NR NR NR NR NR NR <l
NR NR NR NR NR NR NR NR <l
NR NR NR NR NR NR NR NR <
NR NR NR NR NR NR NR NR <1
NR NR NR NR NR NR NR NR <l

L —— LS

Results in micrograms per kilograms (ug/ly = parts per million (ppb).
Data trome 7/92 through 8/96 obtained from Hageman/Aguiar (see references section.)
< Less than the detection limit for the analysis method.,

NR: Not reported
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TABLE 10

RESULTS FOR HYDROPUNCH LOCATIONS HP-1 and HP-2
LABORATORY ANALYSES OF GROUNDWATER SAMPLES COLLECTED FEBRUARY 21, 1998
FOR HYDROCARBON COMPOUNDS by EPA 5030/8015 and 8260
6460 Hollis Street
Emeryville, California

Corpoggnd

Deteend HP. 1 HP-2
TPHY 80" 1,500°%¢
PR 240" 62,0008
Keroswene 2(X) 61.000
Stoddard Solvent < &) 860°%
Oil & Cirgase < 280 7.500
Henzene <. 5% 0.73
Toluene I 6" 7.3%
Fthylbenzene <(.5 2.8
Fotal Xylenes (W 17
MTRI 8.0/ <§

Y r— 4 ae e —

Results in micrograms per kilogramas (ug/l) = party per million (ppb).
Data hom 7/92 through 8/96 obtained from Hageman/Aguiar (see references section.)

Al
h:
[\M
4,
o
'»
&
-

!
k:
!

Less than the detection limit for twe analysis method.

Hamodified or weakly modified gasoline is significant,

Diesei range compounds are significant: no recognizable pattern.
Strongly aged gasoling or diesel range compound are significant.
Nuo recognizable patters.

1ighter than water immiseible sheen is present.

Unmaodified or weakly modified diesel ix significant.

Giasoline renge compoumds are significant.

- 1.0 pph by FPA 8260,

{ S ppb hy EPA B26()

6 4 ppb hy EPA 8260,

3 9 pph by EPA 8260,

S ph by EPA 8260

Serr— e e - 1% 8 = e 1
e r——
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TABLE 11

CUMULATIVE RESULTS FOR HYDROPUNCH LOCATIONS HP-1 AND HP-2
LABORATORY ANALYSES OF GROUNDWATER SAMPLES COLLECTED FEBRUARY 21, 1998
FOR VOCs by EPA 601 and 8260
6460 Hollis Street
Emeryville, California

Compound
Detected HP-1 HP-2
Hromoloem <(.5 <2
Cliloratarm {67 <2
1.1 -Dichloroethane 0.82 86°
1. L. Dichloroethene <0.5 18°
1. 2-Dichloroethane <0.5 <2
.1, 1 Tochloroethane <0.5 50°
11,2 Trichloroethane <0.5 <2
Cis/Trans 1, 2-Dichloroethene  <0.5 67.5°
Tetrachlorogthene <0.§ 7.0°
Trichiorasthiens <08 8.2f
Dichlorodiflouromethans <0.% <2}
Trichloroflouromethane 0.5 54°

~

Vingt Chioride ( 0.94/ 24!

——— s -

Results in micrograms pee kilograms (ug/l) = parts pet@illion (pph).
Dats ftotm 7/92 through 8/96 obtained from Hageman/Aguiar (see references section.)
<+ Less than the detection timic for the analysis method,
- %2 pph by EPA R260)
15 ppb by EPA 8260.
. 35 ppb by BRPA #260
401 pph hy EPA 8260,
'+ 5 S pph by EPA 8260
! & & ppb hy EPA 8260.
¥ 41 hy EPA 8260
b Notconfirmed by EPA 8260: ane other probable freon is present.
i 19 pph by EPA R260

a4
h
“
d
[N
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TABLE 12
CUMULATIVE RESULTS FOR HYDROPUNCH LOCATIONS HP-1 AND HP-2
ANALYSES OF GROUNDWATER SAMPLES COLLECTED FEBRUARY 21, 1998
FOR VOCs by EPA 8260
6460 Hollis Street
Emeryville, California

Compound

Hetecied HP-| HP-2
Agetony <15 <30
{sopropand < 200 < 200
Moathyl tithyl Ketone 1.1 -1
Methyl lsobutyl Ketone < <l
Sec-Butanal <8 <5
n-Buyl henzene <1 5.3
see Butyl henzene <1 R}
Laoprapylheuzene 1.0 15
p-tsopropyl toluene < | “l
n«Propyl henzene <1 13

Results in micrograms per kilograms (ug/l) = parts per million {ppb).

Data Trom 7/92 thtough 8/96 ohwined from Hageman/Aguiar (see references section.)
e fexs than the detection limit for the analysis method,

NR- Nat reported
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'WATER RESQURCES SECTION
951 TURNER COURT, SUITE 300, HAYWARD, CA 94545-1651
EHONE (519} §70-5575 ANDREAS GODFREY
(510) 6T0-5T48 ALVIN KAN

GEOMATRIX SF @aoz

ALAMEDA COUNTY PUBLIC WORKS AGENCY

TAX (210) 6705242

| DRILLING PERMIT APPLICATION ]

FTOR APPLICANT TO COMPLETE

LOCATION OF FRQJECT Ao oWy St
qm-tf:‘\l\ \he . A

Califomis Coocrdinatcs Jourdc ft. Accuracy T n
CCN n, CCE ft.
APN ___

CLIENT
Name_ thervd LA,
AGIIF LSS Ot B, Phome DM - uR2L = 3L

Civy gm.:)y_'\\\.z —l Zip ARG

APPLICANT -
Name (Do mm oty Cam sotdendes, T .

anaearns (Sidaam o~ Fax -1
Address |99 i Bt 0" Flovec Phong L QoD
city :% Frerme St Zip AN

TYFPE OF FROIECT
wal] Canciruction

Gamechniesl IJnvectigation

Cuthodie Prateetion o} Cianeral =}
Watcr Supply 0 Contamination )
Moniering h - Wl Degtruction 0
PROPOSED WATER SUPPLY WELL USE
New Damus{e O Replucernent Dormantic |w}
Munpicipal a Ieripstion o]
[nduatrial fl eher 8]
PRILLINC METHOM
Mud Ratury D Ade Rotary O Augar >,
Cable a "Qther i
DRLLER'S LICENSENG. 4 @5 oD
WELL FROIECTS
Drlli Hole Dismerer_ 2 in. Maximum
Casing Blametor z n Popth M5 1t
Surface Sce) Depth ). 55 n, Number ¥
GEOTECHNICAL PRQJIECTS
Mupbet of Boknge Maximure
Hole Diameter 2. in. Depth _ oy M
EETIMATED STARTING DATE 4‘\2—‘ t"\@;__

ESTIMATED COMPLETION DATE _&1}1..&1_‘%6

{ hegehy afree o camply widh wll pequirnmenty of this parmit and
Alameda County Ordinancea No. 7365,

APFLICANT
SICNATURE OATE

FOR OFPICE USE
PERMIT NUMBER 2.0 Wk L2
WELIL. NUMBER
AFPN

PERMIT CONDITIONS

Ciroted Premis Requirementa Apply

@ GENERAL
1. A permit upplicetion chould bx submilled 5o a¢ w

arvive at the ACPW A office five duys prierto

propoiod Jurnisg dito.

@ubmil w ACPFWA within 6U days after complelian of
permitted work the origins! Depermment of Warer
Resources Watet Well Drillers Kepart or equivilent ra
wall projects, or drilling logs and locotion skeich Toe
geotschnical projects,

@F:mil is woid if projcct not begun within 90 days of
tpprovel dato,

5. WaATER SUPFLY WELLS

1. Minimum surface seal thicknesy |5 two (nches of
cemant grouc-placed by memie.

2. Minimym seal dspih is 5O feue for tRunicipel and
indusirish wells oy 20 feot for domestic andarrigatien
wells unleas « ledser deoth i3 specintly approved.

@aaaunnwnnn MONMITORING WELLS
INCLUDING PIEZOMETERS
. v Minimum autfegs el thickneas (s two Ihehoe of
cament grovs place9 Oy Tomie,

Z, Minimum eenl depl) for menibormg —allr js e

muzimum depth pracricable or 20 fge1,
U. GEQTECHNICAL

Backil bure holv WHh sompeeicd cvilngd or hesvy

bzhiondle and upper two facl with compacled matenal,

in areas of known or suspesied conlaenination, tremisd
gemreny £reUt ahall by used in plade of sempietcd cutling
£. CATHODIC

Fili hole abuve anode 2ang with copcieie placed By oam

F. WELL PESTRUCTION

e suashed,

G. SPECIAL CONDITIONS

AL_%. e
APFROYED DATE




(FORM REVISED JUNE 1996)

PERMIT NO. é" ':/7{' %; i

. ENCROACHMENT PERMIT
CITY OF EMERYVILLE - PUBLIC WORKS DEPARTMENT
= 2200 POWELL ST., 12TH FLR.
EMERYVILLE, CA 94608
(510) 596 4330

|

paTEARG] 1Y, 1998
PROPERTY OwnNER H T\ ., | 4.

CONTACT PERSON_ Ay o row (nede
ADDRESS | D5°E™  (Ocear, . Avem ve., QM@M‘V; e

r———
=

PHONE NO, 652“‘4]‘1]

; % LN
contracror e, Consd ruskon G, LIC

ENSENO.38AROE™ crass B

CONTACT PERSONA v (S o PHONENO. 5572~ H13) |
pooRessAdLS Deaknn Q3. Rerkelen, 04 Gu 705

LOCATION OF WORK (INCLUDE ADDRESS AND STREET NAME AND pROSS STREETS)

PLANNED DATE OF , PLANNED DATE OF Well iwstalledin,
COMMENCEMENTA?N 21,1998 COMPLETIONGary . Je be Ayeil 24,

DESCRIPTION OF WORK-(INCLUDE AVERAGE DEPTH OF EXCAVATION
DEPTH, AVERAGE WIDTH, LENGTH, AND ESTIMATED COST OF WORK)

, MAXIMUM

weslg L F3round wader waenidecia well ha_Seaiguolle Skeed

o side. o Halis %%@A"Mrl-n—eﬂ-iﬂm}:oﬂ’
A i VRN, RPN AT

a‘ . A
7,5, ":Hvuh'h AT A" .57

D /] ‘ s 3
B s S L WS W, 4 .V, PR i 4 A V) TS~ MW
sy AL > Q- "
o l

{
CURRENT BUSINESS LICENSE ON FILE YES? NO?
. CONTRACTOR SIGNATURE EO\.‘

D3 NOT WRITE BELOW THIS LINE

.= 24 Hour NOTICE PRIOR TO START OF WORK
REMARKS

R e —

(2 PLANTO BE sUBMITTED

[

NOTE: PROOF OF ADEQUATE INSURANCE MUST BE PRESENTED PRIOR TO START OF WORK ORr
THIS PERMIT 1§ VOID,

596-4336, PLEASE REFER TO THE PERM!

B N NN AN BN

SEE ATTACHED ENCROACHMENT PERMIT GENERAL PROVISIONS,
F

OR INSPECTION UPON COMPLETION OF WORK, PLEASE CALL JUAN ARREGUIN AT (510) 596-4333,
OR REFUNDABLE DEPOSIT UPON ENGINEER SIGN-OFF, PLEASE CALL, KATHLEEN WALLS AT (5t0)

-
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—v_
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CITY OF EMERY VILLE DEPARTMENT OF PUBLIC WORKS

- ENCROACHMENT PERMIT GENERAL PROVISIONS

'1. Authority: Each Encroachment
ermit is issued in accordance with
itle 7, Chapters 2 and 3 of the
meryville Municipal Code.

. Revocation: Encroachment
Permits are revocable on twenty-
"our (24) hours' notice.

3. Responsible Party: No party
ther than the named permittee or
heir agent is authorized to work

under any permit,’

|

. Acceptance of Provisions: It is

nderstood and agreed by the

Jpermittee that the ‘doing of any
work under this permit shali
nstitute an acceptance of the
rovisions of this permit and all
attachments.

'. Notice Prior to- Starting
Work: Before starting work under
¢ ' Encroachment Permit, the
ermittee shall notify the designated
iity representative two (2) working

ays prior to initial start of work. .

hen work has been interrupted
r more than five (5) working
';y , an additional Z4-hour
notification is required before
tarting work unless a pre-
tlsz.nged agreement has been made
with the City's representative.
nless otherwise specified, all work
be .performed on weekdays
and during normat working hours
'fthe City's representative,

Standards of Construction:
work performed within the City
right of way shall conform to
cognized standards of
nstruction and the current City's

Standard Specifications, Standard
Plans and Manual on High ad Low
Risk Facilities Within Highway
Rights-of-Way and any Special
Provisions relatiug thereto.

7. Inspection and Approval by

City: All work shall be subject to |

monitoring inspection, and approval

'by the City. The permittee shall
. request a final - inspection and

acceptance of the work within three
(3) working days ‘from the
completion of the work.

_ 8. Permit on the Work Site: The

Encroachment Permit or a copy
thereof shall be kept at the site of
the work and must be shown to any
representative of the City or any
law enforcement officer on demand.
WORK MAY BE SUSPENDED IF
PERMIT IS NOT AT JOB SITE
AS PROVIDED.

9. Conflicting Permits: Ifa prior.
.encroachment conflicts with the
“proposed work, the new permittee

must arrange for any necessary

removal or relocation with the prior .

permittee.  Any such removal or
relocation will be at no expense to
the City.

10, Permits From Other
Agencies: The permittee shall,
whenever required by law, secure
the written authorization for any
work that must be approved or
permitted by any federal, state or
local .agency having jurisdiction.
Failure to comply with the law, as
noted ‘above, will invalidate the
City's permit.

11. Provisions for Pedestrians:
Where facilities exist, a2 minimum
sidewalk and bikepath width of four
feet (4) shall be maintained at alf
times for safe passage through the
work area. At no time shall
pedestrians be diverted onto 2
portion of the¢ street used for
vehicular traffic. At locations
where adjacent alternate walkways
cannot be provided, appropriate
signs "and barricades shall be
installed at the limits of
construction and in advance of the
tlosure at the nearest crosswalk or
intersection to divert pedestrians
across the street.

12. Protection of Traffic:
Adequate provisions shall be made
for the protection for the traveling’
pubic. Waming signs, lights and
safety devices and other measures
required for the public safety, shall
conform to the requirements of the
Manual of traffic Controls issued by
Caltrans, Traffic control for day or
nighttime lane closures shall be in
conformance  with  Caltrans
Standard Plans for Traffic Contro!
Systems.

13. Minimum Interference with
Traffic: All work shall be planned
and carried out so that there will be
the least possible inconvenience to
the traveling public. The permittee
is authorized to place properly
attired flagger(s) to stop and warn
conventional traffic. Traffic shall
not be unreasonably delayed.
Flagging procedures shall be in
conformance with the Instructions
to Flaggers pamphlet and/or
Manual of Traffic Controls for

—
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. cbnstrt_lction and Maiantenance
Work Zones issued by Caltrans, -

14." Care of Drainage: If the
work  contemplated g any
Encroachment Permit shall interfere

provision shall be made by the
permittee to provide for it as may

be directed by the City.
I5. Water Control: The
Contractor shall, use Best

Management Practices established
l by the Alameda County . Urban

Runoff Clean Water Program to
- prevent construction water, debris,
or groundwater from entenng
storm drains.

16. Restoration: In every case,
the permittee shall be responsible
for restoring to the specifications
lsct forth in Emeryville Municipal
Code section 7-2.08 any portion of
the City facility which as been
'excavated or otherwise disturbed
by permittee. In addition, aif brush,
timber, scraps, material, etc., shall
¢ entirely removed and the right-
of-way . shall be fefi in as
txsentable a condition as existed
ore work started. The permittee

hall maintain the surface over
‘acﬂitics placed under any permit,
If the facility is not restored as
eiein provided for, or if the City
'lccts to-make repairs, permittee
agrees by acceptance of this permit
t‘bcar the cost thereof, Pemmittee
derstands that under Emeryville
Municipal Code séction 7-2. 12, it i3
able for any subsidence in the
lities disturbed by pemuittee that

within one (1) year from the
i:iu:f completion,

7. Work Area Maiatenance;
ermittee is solely responsible for

with the established drainage, ample.

maintaining any area it uses. in gz
safe, orderly, and clean condition so
as to prevent any injury to damage
to property or person.

18.  Cost- of Work: Unless
otherwise stated on the permit or

“other separate written agreement,

all costs incurred for work within
the City right-of-way pursuant to
this Encroachment permit shall be

.bome by the permittee, and

permittee hereby waives all claims
for irddemnification or contribution
from the City for such work,

19. Inspection Billing: When the
permittee is to be billed for
inspections, such costs will be at
the current hourly rate established
by the City for Permits.

20. Submit Plan: For installation
of all underground facilities, and all
surface work or other activity of
consequence, the permittee shall
furnish 1 (one) set of plans showing
location and construction or other
activity with its application. Thirty

20) days after completion and
acceptance of the work, one (1) set
of as-built plans shall be submitted
to the City. -

21.- Depesit: This permit-shall not
be effective for any purpose unless,
and-until the permittee submits to
the City a deposit of one thousand
dollars ($1,000).

22. Release and Indemnification:
Permittee agrees that the City of
Emeryville and its officers,
employees, agents and volunteers
shall not be liable in any manner for
injury to or death of any person or
for damage to property from any
Cause. The permittee. shall be
Tesponsible for any liability, cost,

_Save

expense, or claim associated with

.injuries to or death of any person or

damage to property relateq directly
or indirectly to any act or failure to
act arising under this permit, or
resulting  from defects  or-
obstructions, or - from any- cause
whatsoever during the progress of
the work, or other activity, or at
any subsequent time work or other
activity is being performed under
the obligations provided by and
contemplated by the permit,

The permittee shall indemnify and
harmiess’  the City of
Emeryville and s officers,
employees, agents and volunteer
from all claiins;” suits, actions,
expenses, including but not limited
to attorney's and expert's fees and
costs,  resulting  from the
performance of work or other
activity under the permit, or arising
out of the failure on the permittee's
part to perform his obligations
under this permit in respect to
maintenance  or any  other
obligations, or resulting from
defects or obstructions, or from any
cause  whatsoever during the
progress. of the work, or other
activity or at any subsequent time
work or other activity is being
performed under the obligations
provided by and contemplated by
the permit, except as otherwise
provided by statute. The duty of
the permittee to indemnify and save
harmless includes the duties to
defend. The permittee waives any
and all rights to any type’ of
expressed or implied indemnity
against the City, its officers or
employees. It is the intent of the
parties that the .permittec will
indemnify and hold harmless the
City, its officers, employees, agents
and volunteers from any and.all

—



* claims, suits or actions as set forth
above regardless of the existence or
degree of fault or- negligence,
whether active or passive, primary
or sccondary, on the part of the
City, the permittce, persons
employed by the permittee, or
persons acting in behalf of the
permittee, '

l23. No Precedent Established:
this permit is issued with the
understanding that any particuiar

action is not to be considered as -

establishing any precedent (1) on
lthe question of the expediency ‘of
permitting any certain ‘kind of
Ie‘:‘ncroachmcnt to be erected within

ight-of-way of the City of °

Emeryville or (2) as to any utility of
he acceptability of any such

lemu'ts as to any other or future
situation,

4. Compliance with laws:

ermittee is solely responsible for
iompliance with all applicable
ederal, state and local laws and

gulations, including but not
Enjted to all environmental laws
and regulations,

lS. Future Moving of
Installations: Ifthe Encroachment
it was issued at the request of
e Permittee, it is understood that
enever . City  construction.
nstruction or maintenance
work on the City right-of-way
uires the installation to be
Ivcd, adjusted or relocated, the
permittee, at his sole expense, upof
uest of the City shall comply
lh said request,

l Attorneys fees: In the event
Wt cither party institutes any
wction, suit, or other dispute

lution proceeding based on this

Permit against the other party, the
prevailing party is entitled to
receive from the losing party all
cosls or expenses .of the
proceeding, including but not
limited to reasonable attomey fees
and court costs.
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PROTOCOL
DRILLING AND DESTRUCTION OF SOIL BORINGS

1.0  INTRODUCTION

This protocol describes the procedures to be followed during drilling and destruction of soil
borings. The soil borings will provide information about geologic conditions, soil engineering
properties, and/or soil quality. If the soil boring is utilized for well installation, the well will

be installed in accordance with the protocol INSTALLATION OF WELLS.

The procedures presented herein are intended to be of general use and may be supplemented
by a work plan and/or health and safety plan. As the work progresses and if warranted,
appropriate revisions may be made by the project manager. Detailed procedures in this

protocol may be superseded by applicable regulatory requirements.

If required, permits for drilling of soil borings will be acquired from the appropriate agency(s)
before drilling is initiated, and an underground utility check will be conducted before drilling
begins. An underground utility check will, at a minimum, consist of contacting a local utility

alert service, if avaiiable,

2.0 DRILLING

A DAILY FIELD RECORD will be completed for each day of fieldwork, and the original will

be kept in the project files.

The soil borings will be drilled using rotary, hollow stem auger, direct-push, or other
appropriate method. In all rotary borings, compressed air will be filtered to remove oils
before being circulated into the borehole. In mud rotary borings, appropriate drilling fluid

additives, such as bentonite, will be used to maintain an open hole and to carry cuttings to the

DRILLING AND DESTRUCTION OF SOIL BORINGS Page 1 of 6
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surface. However, organic drilling fluid additives will only be used with prior project
manager approval. The drilling mud will be circulated into a settling tank or basin located
near the boring. The viscosity of the drilling fluid will be assessed periodically by the driller
and will be controlled throughout the drilling operation to achieve the required results (hole
stability, sample return, and mud cake thickness along borehole wall). Only potable water will
be used as makeup water for drilling fluid. Exploratory borings drilled using the hollow stem
auger method generally do not require the use of drilling fluid. If required, potable water

from a municipal supply will be used to maintain boring stability.

The planned depth of each soil boring will be determined by the project manager before
drilling. The Geomatrix field geologist/engineer will specify to the drill rig operator the depth
of soil sample collection, method of sample retrieval, and other matters pertaining to the
satisfactory completion of the borings. Geomatrix staff will observe the volume of drill
cuttings refurned to assess whether significant cavitation has occurred. Drill cuttings, unused
soil samples, and drilling fluids generated during drilling of soil borings will be stored

properly for future disposal by the client, unless other arrangements have been made.

The drill rods, augers, hoses, bits, and other components that fluids and cuttings contact will
be steam-cleaned before drilling each boring, as well as at the beginning of each project and at
the completion of field activities. Drive samplers will be cleaned with Alconox and water or
steam-cleaned before each sampling event. Only potable water from a municipal supply will
be used for decontamination of drilling equipment. Decontamination rinsate will be collected
and stored properly for future disposal by the client, unless other arrangements have been

made.
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3.0 SAMPLING AND LOGGING

3.1 OBTAINING SAMPLES

Borings will be continuously cored or sampled at depth intervals specified by the project
manager, based on the intended wse of the boring. Continuous sampling is recommended;
however, samples and/or cuttings will be obtained for logging purposes at least every 5 feet
for ail borings. Drive samples will be used to log hollow stem auger borings if continuous
cores are not collected. The samples and/or drill cuttings will be collected and described. A
lithologic log of these samples will be made. Samples for chemical analysis will be collected

in accordance with the protocol SOIL SAMPLING FOR CHEMICAL ANALYSIS.

3.1.1 Discrete Sampling

For discrete sampling of mud rotary or auger borings, sampling will be accomplished by
driving or pushing a split-barrel sampler or Shelby tube. The field geologist/engineer will
record information on the BORING LOG pertaining to the sampling, such as rate of
penetration, hydraulic ram pressure or drive-hammer blow count, coring smoothness, and

sample recovery. In general, the split-barrel sampler will be opened for observation and

" logging of the retrieved core.

At selected depth intervals, the split-barrel sampler may be fitted with brass or stainless steel
liners for collection of soil samples for possible subsequent chemical or physical testing.
Samples may be retained for future review and/or preserved for chemical or physical testing,
as specified by the project manager. The samples will be stored and labeled to show project
number, boring number, and cored interval denoted either by depth or a sequential numbering
system. Procedures for preservation and transport of soil samples retained for chemical

analysis are presented in the protocol SOIL SAMPLING FOR CHEMICAL ANALYSIS.
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3.1.2 Collecting Drill Cuttings
The field geologist/engineer may observe drill cuttings from the drilling fluid return for
lithologic information to supplement discrete sampling. Sampling and logging cuttings will be

performed as follows:

1. The height of the driiling table above ground surface, lengths of the drill bit, sub
and drill collars, and length of drill rods should be taken into account in calculat-
ing the depth of penetration.

2. In mud rotary drilling, a smali-diameter, fine mesh hand screen will be used to
obtain a sample of the cuttings from the borings by holding the screen directly in
the flow of the drill fluid return line. In air rotary drilling, cuttings will be
collected after discharge from the cyclone.

3. Inrotary drilling, a composite sample may be obtained from the return line by
leaving the screen in place during the time it takes the driller to advance the boring
to a preselected depth.

4.  Inrotary drilling, the travel time for cuttings to reach the surface may be estimated
each time the driller adds a new length of drill rod by timing the first arrival of
cuttings after circulation is resumed. This travel time can be used aiong with the
depth of penetration to estimate the start and finish of each 5-foot sampling
interval.

3.2 LOGGING OF EXPLORATORY BORINGS

The observations of the field geologist/engineer will be recorded on a BORING LOG OR
WELL LOG at the time of drilling. The drill rig operator and the field geologist/engineer will
discuss significant changes in material penetrated, drilling conditions, hydraulic pressure,
drilling action, and drilling fluid circulation rate. The field geologist/engineer will be present

during drilling of soil borings and will observe and record such changes by time and depth.

Drilf cuttings and core samples will be observed in the field. A lithologic description will be
recorded on the BORING LOG using the Unified Soil Classification System (USCS) as
described in the American Society of Testing and Materials (ASTM) Standard D 2488-90.

This description will include the USCS soil type, grain sizes and estimated percentages of

DRILLING AND DESTRUCTION OF SOIL. BORINGS Page 4 of 6
MSC\PROTO-DD.TXT REVISION DATE: MARCH 1996 DD-4



each, moisture content, color according to the Munsell color charts (Kolimorgen Instruments
Corp.), plasticity for fine-grained materials, consistency, and other pertinent information, such

as degree of induration, calcareous content, presence of fossils and other distinctive materials.

The original field logs will be retained by the Geomatrix office for review by the responsible

professional and for storage in the project files.
4.0 GEOPHYSICAL LOGS

Following completion of drilling, downhole geophysical logs may be performed after the
drilling fluid has been circulated to decrease the amount of suspended sediment in the return
fluid. Geophysical methods and equipment will be selected to provide stratigraphic or
hydrogeologic data appropriate for the project. Geophysical logging will be done as quickly
and promply after drilling as feasible, while the boring sidewall is still in stable condition, to
reduce the possibility of bridging. Instruments on the logging unit will be adjusted to try to
give the maximum definition of strata boundaries. All downhole geophysical equipment will

be cleaned before and after use in each borehole.
5.0 FIELD SCREENING

Soil samples collected from the borings may be screened using a portable meter such as a
photoionization detector (PID), a flame ionization detector (FID), a lower explosion limit
(LEL) meter or other organic vapor meter. The meter may be used to assess the presence of
volatile organic compounds (VOCs) or other gases in soil samples. Additional field screening
techniques for chemical characterization of soils may include x-ray fluorescence (XRF) and
thin-layer chromatography (TLC). Procedures for field screening are described in the protocol
SOIL SAMPLING FOR CHEMICAL ANALYSIS.
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6.0 DESTROYING SOIL BORINGS

Soil borings that are not completed as monitoring wells will be destroyed by filling the holes
with a neat cement grout, cement/sand grout, or cement/bentonite grout. A high-solids
bentonite grout may be used if appropriate. Geomatrix field staff will calculate the borehole
volume and compare it to the volume of grout used to evaluate whether bridging has occurred.
These calculations and the actual volume emplaced will be noted on the BORING LOG. The
grout will be placed in continuous lifts from the bottom of the boring to a depth of 20 feet
above the water table. The grout will be emplaced by pumping it through the hollow stem
augers, drill pipe, tremie pipe, or flexible hose initially lowered to the bottom of the borings
and raised incrementally as placement proceeds. If hollow stem augers are used, the augers
should be raised incrementally as grout emplacement proceeds. Augers will not be raised in
increments greater than 20 feet or greater than ailowed by borehole stability. Borings that are
terminated above the water table and not greater than 20 feet deep may be destroyed by
continuous lifts originating at the ground surface. The grout will be pumped or poured until 2
return of fresh grout is visible at the surface. Additional grout may need to be added to the

soil boring if significant settlement has occurred after the grout has set.

Attachments: Daily Field Record

Boring Log
Well Log
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PROTOCQOL
SOIL SAMPLING FOR CHEMICAL ANALYSIS

1.0 INTRODUCTION

This protocol describes the procedures to be followed for collecting soil samples for chemical
analysis and conducting soil field screening in conjunction with drilling soil borings and
excavating soil. The laboratory must be certified by the appropriate regulating agency for the

analyses to be performed.

If required, permits will be acquired from the appropriate agency, and an underground utility
check will be performed before drilling or excavating begins. An underground utility check

will, at a minimum, consist of contacting a local utility alert service, if available.

The procedures presented herein are intended to be of general use and may be supplemented
by a work plan and/or health and safety plan. As the work progresses and if warranted,
appropriate revisions may be made by the project manager. Detailed procedures in this

protocol may be superseded by applicable regulatory requirements.
2,0 SAMPLE COLLECTION

Soil samples may be collected during drilling or excavating activities. The procedures for

sample collection are discussed below.

2.1 SAMPLE COLLECTION DURING DRILLING

The drilling of soil borings will be conducted in accordance with the protocol DRILLING
AND DESTRUCTION OF SOIL BORINGS. The soil sampler either will be washed with
laboratory grade detergent-water solution to remove soil present and rinsed with potable water,
or it may be steam-cleaned prior to and between sampling. Soil samples will be collected in
clean brass or stainless steel liners that have been washed with detergent-water solution and

SOIL, SAMPLING FOR CHEMICAL ANALYSIS Page 1 of 6
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rinsed with potable water or steam-cleaned. The liners will generally be placed in a 2-inch- or
2.5-inch-diameter split-spoon sampler and then driven or pushed into the soil at the selected
sampling depth. The sample will be parted at the joints between the liners using a clean, sharp
stainless steel knife or spatula. Alternatively, a subsample for chemical analyses may also be
collected by driving a smaller-diameter liner into the center of the larger core sampie, taking
care to reduce the potential for sample disturbance and air space within the liner. If the soil
sample is collected using a hand auger, a subsample should be collected from the core of the
auger, again taking care to reduce the potential for sample disturbance and air space within the
liner. If the sample is to be analyzed for non-volatiles only, a loose sample may be placed in a
glass jar. Samples to be analyzed for metals may be homogenized before analysis either in the
field or by the laboratory to provide results more representative of average concentrations in

the sampling interval.

2.2 SAMPLE COLLECTION DURING EXCAVATION

Excavated soil will be sampled as required under the appropriate agency guidelines, if
applicable, or as necessary to provide the data desired. The lateral and vertical dimensions of
the excavation, as well as the sample location and depth, will be mapped, and the volume
estimated. If possible, samples will be collected from the backhoe or excavator bucket without
entering the excavation. Samples may be collected directly from the walls or floor of the
excavation, provided Occupational Safety and Health Administration (OSHA) regulations are

followed before entering an excavation.

Soil stockpiles also may be sampled after completion of excavation. If they are sampled, the
stockpile location, dimensions, and sample locations will be mapped, and the stockpile volume
will be estimated. If compositing of soil samples containing volatile compounds is required, it

should be performed by the laboratory.

The soil from excavations or stockpiles should be sampled by scraping away 3 to 6 inches of

surface soil or hand augering to a known depth. A clean glass jar, brass tube, or stainless
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steel tube will be forced into the soil to completely fill the container, or a clean hammer

sampler may be used in conjunction with brass or stainless steel liners.

3.0 SAMPLE HANDLING AND PRESERVATION

Soil samples will be handled using the following procedures:

1. Clean gloves appropriate for the chemicals of concern will be worn by the
sampler before touching the sample containers, and care will be taken to avoid
contact with the sample.

2. The sample will be quickly observed for color, appearance, and composition.
The ends of the liners will be immediately covered with Teflon® sheeting and/or
aluminum foil, capped with plastic end caps, and sealed with tape. Glass jars
will be immediately sealed with a lid.

3. The sample container will be labeled before or immediately after sampling with
a self-adhesive label having the following information written in waterproof ink:

. Geomatrix
. Project number
. Sample ID number
. Date and time sample was collected
. Initials of sample collector
4. The sample will be placed in a chest, that contains ice or blue ice if required,

for transport to the laboratory. Table 1 lists common analyses performed and
the appropriate storage and handling requirements.

4.0  DOCUMENTATION

4.1 FIELD DATA SHEETS

A DAILY FIELD RECORD will be completed for each day of fieldwork. Locations and
unique identification of soil samples collected from soil borings will be recorded on the
BORING LOG or WELL LOG. Locations and unique.identiﬁcation of soil samples coliected
from excavations or stockpiles will be recorded on a DAILY FIELD RECORD, site map,
and/or other appropriate form. Samples may also be recorded on a SAMPLE CONTROL
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LLOG SHEET or in the DAILY FIEL.D RECORD as a means of identifying and tracking the
samples. Following review by the project manager, the original field records will be kept in

the project file.

4.2 CHAIN-OF-CUSTODY PROCEDURES

After samples have been collected and labeled, they will be maintained under chain-of-custody
procedures. These procedures document the transfer of custody of samples from the field to
the laboratory. Each sample sent to the laboratory for analysis will be recorded on a CHAIN-
OF-CUSTODY RECORD, which will include instructions to the laboratory on the analytical

services required.

Information contained on the triplicate CHAIN-OF-CUSTODY RECORD will include:

Project number

Signature of sampler

Date and time sampled

Sample 1.D.

Number of sample containers

Sample matrix (soil, water, or other)

Analyses required

Remarks, including preservatives, special conditions, or specific quality

control measures

Turnaround time and person to receive laboratory report

Method of shipment to the laboratory

° Release signature of sampier and signatures of all people assuming
custody

. Condition of samples when received by laboratory (to be completed by

the laboratory)

Blank spaces on the CHAIN-OF-CUSTODY RECORD will be crossed out between the last

sample listed and the signatures at the bottom of the sheet.

The field sampler will sign the CHAIN-OF-CUSTODY RECORD and will record the time
and date at the time of transfer to the laboratory or an intermediate person. A set of signatures

is required for each relinquished/received transfer, including transfer within Geomatrix. The
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original imprint of the CHAIN-OF-CUSTODY RECORD will accompany the sample

containers; a duplicate copy will be kept in the Geomatrix project file.

If the sampies are to be shipped to the laboratory, the original CHAIN-OF-CUSTODY
relinquishing the samples will be sealed inside a plastic bag within the ice chest, and the chest
will be sealed with custody tape which has been signed and dated by the last person listed on
the chain-of-custody. U.S. Department of Transportation shipping requirements will be
followed and the sample shipping receipt will be retained in the project files as part of the
permanent chain-of-custody document. The shipping company (e.g., Federal Express, UPS,
DHL) will not sign the chain-of-custody forms as a receivor; instead the laboratory will sign

as a receivor when the samples are received.

5.0 SOIL FIELD SCREENING

Soil will cccasionally be screened using a field instrument or method. Readings should be
recorded on the BORING LOG, WELL LOG, DAILY FIELD RECORD, or another form

prepared for this purpose. Two screening methods are described below.

5.1 ORGANIC VAPOR METERS

A portable photoionization detector (PID), flame ionization detector (FID), lower explosive
limit meter (LEL), or other type of organic vapor meter (OVM) may be used to screen soil.
The purpose of the field screening is to assess the presence of volatile organic compounds
(VOCs) in the soil. The meter measures total VOCs in the air in parts per million (ppm) by
volume in reference to a selected standard, The meter will be calibrated each day prior to the
soil sampling. The meter cannot specifically identify each volatile compound, but can be
adjusted to be sensitive to selected volatile organics. Before choosing a meter, the response
factor of the meter to the chemicals of concern at the site should be considered. Soil should be
screened as soon as possible after being exposed to the atmosphere. The general procedure for

screening is as follows:
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Using a clean tool, dig a hole to expose fresh soil in a backhoe bucket or
stockpile, or separate the brass liners from a driven sample.

Insert the probe of the OVM into the hole, taking care not to clog the probe
with soil. Alternatively, headspace readings may be taken by placing soil in a
covered (e.g., aluminum foil or Teflon® sheet) clear glass jar or plastic
resealable bag, and after several minutes have elapsed, introducing the probe
into the headspace area. No soil sample used for headspace screening will be
submitted to the laboratory for chemical analysis.

Record the results in ppm for PIDs and FIDs, and in percent of the lower
explosive limit for LELs.

Ensure that the instrument returns to a zero measurement before the next
reading. If necessary, move to an area without measurable organic vapors to
Zero-out the instrumernt.

6.0 EQUIPMENT CLEANING

The sampler, brass or stainiess steel liners, spatula, and tools used in assembly and

disassembly of the soil sampler will be cleaned before and after each use. All soil will be

removed from the tools and parts, and the tools will be steam-cleaned or washed in laboratory-

grade detergent water with a brush, followed by rinsing in potable water. Decontamination

rinsate will be collected and stored properly for future disposal by the client unless other

arrangements have been made.

Attachments:

MSC\PROTO-SS TXT

Table: Water and Soil Analytical Methods and Sampte Handling
Figures: Daily Field Record

Boring Log

Well Log

Chain-of-Custody Record
Sample Control Log Sheet
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TABLE 1

WATER AND SOIL ANALYTICAL METHODS AND SAMPLE HANDLING

Cr*% - cool on 1ce

Parameter Method Water Containers' Preservation’ Maximum Holding Time'
Total Petroleum Hydrocarbons:
s as diesel GCFID (3550) 2 - 1 liter amber glass cool on ice 14 days (unacidified water, 7 days)
* as gasoline GCFID (5030)° 2 - 40 mi VOA glass HCL to pH 2 in water samples: cool on ice 14 days (unacidified water, 7 days)
Benzene, Toluene, Xylene, and EPA 8020 2 - 40 ml VOA glass HCL to pH 2 in water samples: cool on ice 14 days (unacidified water, 7 days)
Ethylbenzene
0il and Grease 5520 E & F (sotl)®
5520 C & F (water)? 2 - 1 liter amber glass H 2SO R pH <2 in water samples: cool on ice 28 days
Volatile Organics EPA 8010 2 - 40 ml VOA glass cool on ice* 14 days (unacidified water, 7 days)
EPA 8240° 2 - 40 ml VOA glass HCL to pH 2 in water samples: cool on ice 14 days (unacidified water, 7 days)
Semi-volatile Organics EPA 8270 2 - 1 liter amber glass cool on ice 7 days for extraction, water
14 days for extraction, soil
40 days for analysis
Polynuclear Aromatic EPA 8310 2 - 40 ml VOA glass cool on ice 7 days, water
Hydrocarbons 14 days, soil
Metals (dissolved) EPA 7000 series for 1 - 500 m! plastic Water Samples: field filtration (0.45 micron 6 months, except:
specific metal filter) and field acidify 10 pH 2 with HNO; except: Hp - 28 days

Cr*® - 24 hours, water; 24 hours
after prep, soil

Notes;

' All soil samples should be collected in full, clean brass liners, capped with aluminum foil or Teflon and plastic caps, and sealed with tape. If soil samples are © be analyzed for metals, they may be placed in
laboratory-prepared clean glass jars. Soil should be cooled as indicated under “preservation” and maximum holding times apply to both soil and water unless otherwise noted.
*  For analysis in California, use California DHS recommended procedure as presented in LUFT manuat using gas chromatography with a flame ionization detector. In other states, local requirements should be

followed.

*  Method to be used in California Regional Water Quality Control Board Nordh Coast and Central Valley Regions. In other areas, local requirements should be followed.

*  If EPA Methods 8010 and 8020 are to be run in sequence, HCL may be added. Check with the project manager before adding acid.
* Chloroethylvinylether may be detected at concentrations below 50 parts per billion due to degradation of HCL.

Nces;

U.S. EPA, 1986, Test Methods for Evaluating Solid Waste - Physical/Chemical Methods - SW-846, Third Edition, July, and final amendments.
California State Water Resources Contrel Board, 1989, Leaking Underground Fuel Tank (LUFT) Field Manual, Tables 3-3 and 3-4, Qctober.

California Regional Water Quality Control Boards, North Coast, San Francisco Bay, and Central Valley Regions, 1990, Regional Board Staff Recommendations for Initial Evaluation and Investigation of Underground

Tanks, 10 August.
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PROTOCOL
INSTALLATION AND DESTRUCTION OF WELLS

1.0 INTRODUCTION

This protocol describes the procedures to be followed during the installation or destruction of
monitoring, groundwater extraction, and vapor extraction wells. Drilling and logging of soil
borings for the well installatton will be in conformance with the protocol DRILLING OF
SOIL BORINGS. The procedures presented herein are intended to be of general use and may
be supplemented by a work plan and/or health and safety plan. As the work progresses and if
warranted, appropriate revisions may be made by the project manager. Detailed procedures in

this protocol may be superseded by applicable regulatory requirements.
2.0 WELL INSTALLATION

A DAILY FIELD RECORD will be completed for each day of fieldwork, and the original will
be kept in the project files. If required, permits will be acquired from the appropriate
agency(s), and an underground utility check will be performed before drilling begins. An
underground utility check will, at a minimum, consist of contacting a local utility alert service,

if available.

After well installation, well completion report(s) will be completed and filed with the State

Department of Water Resources or the appropriate agency.

Each groundwater monitoring well will be designed to enable measurement of the potentio-
metric surface and to permit water sampling of a specific water-bearing zone. Each vapor
monitoring well will be designed to enable measurement of pressure conditions and permit
sampling of a specific zone. The field geologist/engineer, in consultation with the project
geologist or engineer, who will be licensed in the state in which the work is performed if
required, will specify the screened interval using the lithologic log and geophysical log (if
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performed) and will select the well materials and techniques for well completion to be
compatible with the subsurface conditions and the intended use of the well. Construction of all
wells will be in conformance with the following provisions. A TYPICAL MONITORING
WELL CONSTRUCTION DIAGRAM is attached.

2.1 WELL SCREEN AND CASING

The well casing will generally consist of threaded stainless steel or schedule 40 (minimum)
polyviny! chloride (PVC) casing. The inside diameter of the casing will be large enough to
permit easy passage of an appropriate water-level probe and equipment for purging wells and

water sampie collection.

‘The well screen will generally consist of machine-slotted PVC or wire-wrapped stainless steel
screen. The slot sizes will be compatible with the selected filter material. The screened
sections wiil provide flow between the target zone and the well, allowing efficiency in well

development and collection of representative samples.

2.2 FILTER MATERIAL

Filter material will be well-graded, clean sand (generally less than 2 percent by weight passing
a No. 200 sieve and less than 5 percent by weight of calcareous material). The filter material
will be either a standard sand gradation designed for a range of anticipated soil types or a sand

gradation specifically designed to fit the soils collected from anticipated well completion zone.

2.3  SETTING SCREENS AND RISER CASING

Upon completion of drilling and/or geophysical logging, the boring will be sounded to verify
the total depth, and the well casing will be assembled and lowered into the boring. Well
casing materials will be measured to the nearest 0.1 foot and steam-cleaned before being
lowered into the borehole. The well assembly will be designed so that the well screen is
opposite the target zone. The bottom of the well will be fitted with a secure bottom-end cap.
No PVC cement or other solvents will be used to fasten the well casing joints, well screen
joints, or end caps. When installing wells in an open borehole, stainless steel centralizers will

INSTALLATION AND DESTRUCTION OF WELLS Page 2 of 8
MSC\PROTO-IW TXT REVISION DATE: MARCH 1996 Iw-2



N R TR W A U UGl TN A B EE YN TS I TE N W aME @

be used immediately above and below the well screen and approximately every 30 to 50 feet
along the length of the casing. Centralizers need not be placed on well assemblies installed
within augers or drill casings because the auger or drill casing wiil adequately center the well

casing and screen in the borehole.

For borings drilled by the mud rotary method, potable water may be added to the drill mud
and circulated in the borehole after completion of the boring. Circulation will continue until
the suspended sediment in the return fluid has been decreased. If borehole conditions are
relatively stable, the mud will be thinned before the casing assembly is lowered to the
specified depth. This is preferred because it reduces the potential for clogging the well screen
with thick mud. Conversely, if borehole conditions are relatively unstable, the mud will be
thinned after the casing is placed at the specified depth but prior to installation of annular fill
materials. After installation of the well assembly, a slurry of filter sand and potable water will

then be tremied into the annular space.

For borings drilled using the hollow stem auger method, the filter sand will be placed after the
well assembly has been lowered to the specific depth through the augers. The augers will be
incrementally raised as the filter-sand is placed by free fall through the augers. The depth to
the top of the filter pack will be measured after each increment to detect possible bridging. If
bridging occurs, it will be broken by washing the filter materials into proper place with
potable water or by repeatedly raising and lowering the augers slightly. The amount of water,
if any, added to the borehole should be noted on the BORING LOG or DAILY FIELD
RECORD.

For monitoring wells, the filter sand will be placed in a calculated quantity sufficient to fill the
annular space to a level of about 1 to 2 feet above the top of the well screen. For extraction
wells, the level of filter sand above the weil screen will be based on site conditions. The depth
to the top of the filter pack will be verified by measuring, using a tremie pipe or a weighted
tape. Groundwater extraction wells or monitoring wells may be surged before placement of
the transition seal to promote filter material settlement, as specified by the project manager.
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Once the depth to the top of the filter material has been verified, bentonite or fine sand may be
placed in the annular space as a transition seal between the filter material and the grout. A
sufficient quantity of bentonite or fine sand wiil be poured to fill the annular space to a level of
about 2 feet above the top of the filter pack. If bentonite is to be placed below standing water,
a high-solids bentonite grout will be pumped through a tremie pipe, or pellets may be poured
through the annulus. If bentonite is to be placed above standing water, a high-solids bentonite
grout should be used or peilets may be placed in 6-inch lifts, Unless prohibited by well
conditions, each lift should be hydrated using approximately 1 galion of potable water per lift
of pellets. 'The completed bentonite transition seal will be allowed to hydrate for at least 30
minutes prior to placing the grout. If a layer of fine sand is placed as the transition seal, the
fine sand will be mixed with potable water and placed as a slurry through the tremie pipe or
poured dry through the annulus. The depth to the top of the transition seal will be verified by

measuring, using the tremie pipe or a weighted tape.

A neat cement grout, cement/sand grout, cement/bentonite grout, or high-solids bentonite
grout will be placed from the top of the transition seal to the ground surface. The grout seal
will be placed by pumping through a tremie pipe lowered to within 5 feet of the top of the
transition seal in mud rotary borings. The grout seal will be placed in hollow stem auger
borings by free fall through the augers as they are incrementally raised or by pumping through
flexible hose or tremie pipe lowered to near the bottom of the zone to be grouted. The grout
must be tremied if there is standing water in the augers above the transition seal.
Grout/additive/water mixtures will be determined on a site-specific basis. Typical
specifications of grout mixtures include: (a) neat cement/bentonite grout, consisting of a
mixture of one sack (94 pounds) of Portiand Type I/II cement, approximately 2 to 5 percent by
weight (of cement) powdered bentonite, and approximately 6 to 8 gallons of water; (b) neat
cement grout, consisting of one sack of Portland cement and approximately 5 to 6 gallons of
water; and (c) cement/sand grout, consisting of no more than two parts sand to one part
cement and approximately 7 gallons of water. Only potable water will be used to prepare the
grout. No work will be done on the monitoring well until after the grout has set
approximately 24 hours.
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2.4  SURFACE COMPLETION

Upon completion of the well, a suitable slip-on cap, threaded end cap, or waterproof cap will
be fitted on the top of the riser casing to reduce the potential for entry of surface runoff or
foreign matter. Either a steel protective well cover (e.g., stovepipe) or a vault which may
have a traffic-rated cover will be completed at the ground surface. All wells wiil be locked for

security and wiil be designed to limit surface water infiltration.

2.5 DEVELOPMENT OF GROUNDWATER MONITORING OR EXTRACTION
WELLS _
When the well installation is complete and the grout has cured a minimum of 24 hours, the
well will be developed by surging, bailing, and/or pumping, or other appropriate method as
specified by the project manager. The objectives of well development are to remove sediment
that may have accumulated during well installation, to consolidate the filter pack around the
well screen, and 1o enhance the hydraulic connection between the target zone and the well. In
most instances, a bailer will be used to remove sediment and turbid water from the bottomn of
the well. A surge block may then be used within the entire screened interval to flush the filter
pack of fine sediment. Surging will be conducted slowly to reduce disruption to the filter pack
and screen. The well will be bailed again to remove sediment drawn in by the surging process

until suspended sediment is reduced.

Following bailing and surging, the well may be further developed using air-lift or pumping
methods. A bailer may be used for low-yield wells. If possible, the well will be developed at
a higher pumping rate than the anticipated rate of future purging. During development, the
turbidity of the water will be monitored, and the pH, specific conductance, and temperature of
the return water will be measured. Drawdown and recovery will be measured during and at
the end of the development process, respectively, using an electric sounder. Well
development will proceed until, in the judgment of the Geomatrix field personnel, the return
water is of sufficient clarity. If the screened inferval is too long to be developed adequately in
one stage, multiple stages will be employed, in which the end of the pump intake witl be
raised or lowered to various depths, as required.
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2.6 DOCUMENTATION

A well construction diagram for each well will be completed in the field on the WELL LOG
by the field geologist/engineer and submitted to the reviewing geologist or engineer upon
completion of each well. Well installation and construction data will be summarized on the
DAILY FIEL.D RECORD or on a specialized form produced for this purpose. Well develop-
ment notes and field measurements of water quality parameters will be summarized on a
WELL SAMPLING AND/OR DEVELOPMENT RECORD. Following review by the project

manager, the original records will be kept in the project file.

3.0 CLEANING OF DRILLING EQUIPMENT

Cleaning of the drill rig and associated drilling equipment will follow the procedures discussed

in Section 2.0 of the protocol DRILLING AND DESTRUCTION OF SOIL BORINGS.

All well casing materials will be cleaned before they are installed. Well development
equipment wiil be cleaned before use. The following cleaning procedure has been found to be
effective and will be used or adapted as appropriate for general conditions of materials or

equipment to be cleaned.

1. Steam-rinse with potable water or rinse in deionized or organic-free water.

2. Cover with clean plastic to protect materials and equipment from contact with
chemical products, dust, or other contaminants.

Alternatively, well casing materials that have been steam-cleaned and sealed in individual

airtight plastic bags by the factory can be used.

Decontamination rinsate will be collected and stored properly for future disposal by the client,

unless other arrangements have been made.
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4.0 WELL DESTRUCTION

Destruction of wells will be completed in accordance with applicable state and local
requirements. If required, permits for destruction will be obtained from the appropriate
regulatory agency. As part of destruction design and implementation, care will be taken to
seal groundwater pathways between multiple aquifers and to limit surface water infiltration

through the destroyed borehole.

If practical, the well casing will be removed from the borehole. If the well casing cannot be
removed, the casing should be cut and/or pressure-grouted in accordance with regulating
agency requirements. For shallow wells and if the well has been completed in the uppermost
aquifer, the casing may be pulled from the borehole before auger entry. Alternatively, and if
the well has been completed below the uppermost aquifer, the annular fill may be driiled out
with hollow stern augers and the casing removed from the borehole through the augers. If the
well casing is PVC or other similar material and cannot be removed as described above, it
may be removed by drilling out the casing and annular fill using a tricone or drag bit and a
rotary drilling method. The borehole will be redrilled to the same or a slightly larger diameter
than the original borehole. The redrilled borehole will be plumb and adequately centered, and

all of the well casing will be removed.

The borehole will be filled with a neat cement, cement/sand, cement/bentonite grout, or a
high-solids bentonite grout. Before its initial set, the grout will be placed in one continuous
pour from the bottom of the boring to the ground surface. The grout will be emplaced by
pumping through a tremie pipe or flexible hose which is initially lowered to the bottom of the
borehole. The augers should be raised incrementally as emplacement proceeds, but not exceed
increments of 20 feet or increments greater than allowed by borehole stability. Boreholes that
are terminated above the water table and are not greater than 20 feet deep may be grouted by a
continuous pour originating at the ground surface. If the aquifer is confined and the head

pressure is great, the grout may need to be placed under pressure.
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The volume of sealing material used will be calculated and compared to the casing or borehole
volume to ensure that bridging has not occurred during weli destruction. If the well is in an
urban area and if the casing remains in the borehole, a hole wiil be excavated around the well
to a depth of 5 feet, and the casing will be removed to the bottom of the excavation. The
sealing material will be allowed to spill over into the excavation to form a cap. The remainder

of the excavation will be backfilled with either native material, grout, or concrete.

Attachments:  Daily Field Record

Typical Monitoring Well Construction Diagram
Well Log
Well Sampling and/or Deveiopment Record
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DAILY FIELD RECORD GEOMATRIX
' Page 1of ____ _
Project and Task Number: Date:
Project Name: Field Activity:
Location; Weather:
Time of QVM Calibration:

) - Time: Time
PERSONNEL: Name Company n 2 | - out
PERSONAL SAFETY CHECKLIST :

Steel-toed Boots Hard Hat Tyvek Coveralls
Rubber Gloves Safety Goggles 1/2-Face Respirator
DRUMID. | -  DESCRIPTION OF:CONTENTS AND QUANTITY: |45 J1.OCATIO
TIME DESCRIPTION-OF WORK PERFORMED %~ ¢ " | % Tk
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DAILY FIELD RECORD (continued)
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Project and Task Number:

Date:

Time

Description of Work Performed
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TYPICAL MONITORING WELL
CONSTRUCTION DIAGRAM

Traffic-rated cover Well cap

Ground surface
INNYZNN4 |

1 NG
Christy box

Blank casing

Locking steet cover

Borehole at least 4 inches ———1
greater than casing diameter

Grout

Transition seal {bentonite
pellets ot fine sand)

Filter sand

Well screen

End cap —_—

Not to scale
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PROJECT:

Log of Well No.

BORING LOCATION;

ELEVATION AND DATUM:

DRILLING CONTRACTOR:

DATE STARTED:

DATE FINISHED:

DRILLING METHOD:

TOTAL DEPTH:

SCREEN INTERVAL:

DRILLING EQUIPMENT:

DEPTH TO | FIRST
WATER: |

COMPL. | CASING:

SAMPLING METHOD:

LOGGED BY:

HAMMER WEIGHT:

DROP:

RESPONSIBLE PROFESSIONAL: v REG. NO.
I

T SAMPLES 4
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a~|521§ o2& 2
& & el

DESCRIPTION

NAME (USCS Symbol): cotor, moist, % by weight., plast.,
consistency, siructura, comentation, react w/HCl geo nter

Surlace Elevation:

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

i I

1

1.1

1
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Project No. j
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Figure
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GEQMATRIX

WELL SAMPLING

AND/OR DEVELOPMENT RECORD

Well ID:

Sample {D:
Sample Depth:

Duplicate 1D:

Project and Task No.:

Project Name:

Date:

Sampled By:

Methed of Purging:

Method of Sampling:

initial Depth to Water:

Depth to Water after Sampling:

Total Depth of Wall:
Well Diameter:

1 Casing/Borehole Volume =

(Circle one)
4 Casing/Borehole Volumes =

(Circle one)

Total Casing/Borehole
Volumes Removed:

Ti Intake | Rate CVUT Temp. pH Shealfe Remarks
IMe | pepth (gpm) oL . {2C) {units) | Canductance| (color, turbidity, and sediment)
(gal.) (uSlem)
pH CALIBRATION (choose two}) . { Model or Unit No.:
Buffer Solution pH 4.0 pH7.0 | pH 10.0

Temperature °C

Instrument Reading

SPECIFIC ELECTRICAL:CONDUCTANC

E - CALIBRATION - | Model or Unit No.:

KCL Solution {uS/em = pmhos/em)

Temperature °C

Instrument Reading

Notes:
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PROTOCOL

SAMPLING OF GROUNDWATER MONITORING WELLS
AND WATER SUPPLY WELLS

1.0 INTRODUCTION

This protocol describes the procedures to be followed during sampling of groundwater
monitoring wells and water supply wells for laboratory chemical analysis. The laboratory

must be certified by the appropriate regulating agency for the analyses to be performed.

The procedures presented herein are intended to be of general use and may be supplemented
by a work plan and/or health and safety plan. As the work progresses and if warranted,
appropriate revisions may be made by the project manager. Detailed procedures in this

protocol may be superseded by applicable regulatory requirements.

2.0 SAMPLING

2.1 SAMPLE COLLECTION
A.  Monitoring Wells
Methods for purging and sampling monitoring wells with dedicated and non-
dedicated equipment are described in this Section. When practical, the purging
and sampling technique adopted for a given site will remain consistent from one

sampling event to the next.

A.l  Purging Monitoring Wells
A submersible pump, diaphragm pump, positive displacement purp, which
may contain a bladder, or a bailer will be used for evacuating (purging) the
monitoring well casing. If the well is to be sampled using equipment that
must be separately introduced into the well, the purge intake will be
located near the top of the water column for removal of at least one casing
volume to remove stagnant water above the screened interval in the well
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casing; the pump may then be moved to the midscreen interval to complete
the purging progress, if required. If a bailer is used to purge the
monitoring well, it will be gently lowered into the well to reduce the
potential for aeration of water. Purging will progress at a rate intended to
minimize differential drawdown between the interior of the well screen and
the filter material to limit cascading water along the inside of the well
casing. Procedures for purging slowly recharging wells are discussed in
Section A.3.

A minimum of four well casing volumes or one saturated borehole volume,
whichever is greater, will be removed to purge the well prior to collection
of groundwater samples if the well will be purged with non-dedicated
equipment. If a low-flow capacity pump is dedicated in the well, the
micropurge method described in Section A.4 may be used to reduce the
purge volume. If the well goes dry before four casing volumes are
removed, the procedure discussed in Section A.3 will be followed. The
saturated borehole volume is the volume of water in the well casing plus
the volume of water in the filter pack. For a well with a dedicated pump
and packer, a casing volume is defined as the volume of water in the well
casing below the inflated packer.

Periodic observations of turbidity and measurements of temperature, pH,
and specific electrical conductance (SEC) will be made with field
equipment during purging to evaluate whether the water samples are
representative of the target zone. Samples will be collected when: (1) a
minimum of four sets of parameter readings have been taken; and (2) the
temperature, pH, and SEC reach relatively constant values, and the -
turbidity has stabilized.

Sampling Monitorine Well
The sampler will wear clean gloves appropriate for the chemicals of
concern while collecting the sample. Samples will be collected directly in
laboratory-prepared bottles from the sampling device.

Each sampling episode or day should generally begin with the well having
the least suspected concentrations of target compounds. Successive wells
should generally be sampled in sequence of increasing suspected
concentration.

A Teflon’ bailer, new disposable bailer, stainless steel positive
displacement Teflon® bladder pump with Teflon® tubing, or a clean electric
submersible pump with low-flow sampling capacity will be used to collect
the water samples for laboratory chemical analysis.

SAMPLING OF GROUNDWATER MONITORING WELLS
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If a bailer is being used to collect the sample, it will be gently lowered into
the well below the point where the purge device was located. Samples will
collected in the following order: (1) volatile organic compounds; (2) semi-
volatile organic compounds; (3) metals; (4) other  analytes.

If a bladder pump or electric submersible pump is being used to sample the
well for volatile compounds, the flow rate will be adjusted to either

1) approximately 100 milliliters per minute; 2) a rate specifically selected
for the well based on groundwater flow rates and well hydraulic
conditions; or 3) as low as possible. This rate will be maintained until the
discharge line has been purged and the sample collected.

A3 Purging and Sampling Wells With Siow Recharge
Wells that recharge very siowly may be purged dry once, allowed to
recharge, and then sampled as soon as sufficient water is available. In this
case, at least two sets of parameter readings of field water quality should
be taken, one initially and one after recharge.

Purging and Sampling Well ing "Micropurge" Sampling Method
Based on current research, a low-flow-rate, reduced purge method
may be used to purge and sample a well with a dedicated pump
(Barcelona et al., 1994; Kearl et al., 1994). This method may be
used if acceptable to applicable agencies. This method assumes the
water within the screened interval is not stagnant, and a small
change to the natural flow rate in the screened interval will result in
samples with particulates and colloidal material representative of
groundwater. The pump should be preset in the screen interval at
least 24 hours before the sampling event. A minimum of two

pump plus riser pipe volumes should be purged at a flow rate of
approximately 100 milliliters per minute or as low as possible
based on groundwater flow and well hydraulic conditions. Purging
should progress until water quality parameters (pH, SEC,
temperature) have reached relatively constant values. Dissolved
oxygen readings are recommended, if practical.

A4

B. Wat Well
Water supply wells will be sampled by purging the wells for a period of time
adequate to purge the pump riser pipe. Alternatively, if the volume of the riser
pipe is unknown, the pressure tank will be drained until the pump cycles on, or the

well may be purged until three successive field measurements performed 5 to 10
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minutes apart have stabilized. If the well is currently pumping, the sample can be

taken without purging the well. Water samples will then be collected from the

discharge point nearest the well head. Samples will be collected directly into

laboratory-prepared bottles.

C. Ex

ction We

Extraction wells will be sampled while extraction is occurring. Samples will be

collected from an in-line sampling port after purging the sampling line. Samples

will

A WELL

following
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be collected directly into laboratory-prepared bottles.

SAMPLING AND/OR DEVELOPMENT RECORD will be used to record the

information:

Sample [.D,

Duplicate I.D., if applicable

Date and time sampled

Name of sample collector

Well designation (State well numbering system for water supply wells, and
unique sequential number for other weils)

Owner's name, or other common designation for water supply wells
Well diameter

Depth to water on day sampled

Casing volume on day sampled

Method of purging (bailing, pumping, etc.)

Amount of water purged

Extraordinary circumstances (if any)

Results of instrument calibration/standardization and field measurements
(temperature, pH, specific electrical conductance) and observed relative
turbidity

Depth from which sample was obtained

Number and type of sample container(s)

Purging pump intake depth

Times and volumes corresponding to water quality measurement

Purge rate
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2.2 SAMPLE CONTAINERS AND PRESERVATION
Appropriate pre-cleaned sample containers and preservatives for the analyses to be performed
will be obtained from the subcontracted analytical laboratory. Frequently requested analyses

and sample handling requirements are listed in Table 1.

2.3 SAMPLE LABELING
Sample containers will be labeled before or immediately after sampling with self-adhesive tags

having the following information written in waterproof ink:

Geomatrix

Project number

Sample I.D. number

Date and time sample was collected
Initials of sample collector

2.4 QUALITY CONTROL SAMPLES

In order to evaluate the precision and accuracy of analytical data, quality control samples, such
as duplicates and blanks, will be periodically prepared. These samples will be collected or
prepared and analyzed by the laboratory, as specified in the project Quality Assurance Project
Plan (QAPP) or by the project manager, -

2.5 HANDLING, STORAGE, AND TRANSPORTATION

Efforts will be made to handle, store, and transport supplies and samples safely. Exposure to
dust, direct sunlight, high temperature, adverse weather conditions, and possible
contamination will be avoided. Immediately following collection, samples will be placed in a
clean chest that contains ice or blue ice (if cooling is required), and will be transported to the

subcontracted laboratory as soon as practical, or in accordance with the project QAPP.
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3.0 FIELD MEASUREMENTS

Field measurements of temperature, pH, and SEC will be performed on aliquots of
groundwater that will not be submitted for laboratory analysis. Field water quality
measurements and instrument calibration details will be recorded on the WELL SAMPLING
AND/OR DEVELOPMENT RECORD.

3.1 TEMPERATURE MEASUREMENTS
Temperature measurements will be made with a mercury-filled thermometer or an electronic

thermistor, and all measurements will be recorded in degrees Celsius.

3.2 pH MEASUREMENT
The pH measurement will be made as soon as possible after collection of the sample, generally
within a few minutes. The pH will be measured by immersing the pH probe into an aliquot of

groundwater.

The pH meter will be calibrated at the beginning of and once during each sampling day and
whenever appropriate, in accordance with the equipment manufacturer's specifications, as
outlined in the instruction manual for the specific pH meter used. Two buffers (either pH-4 i
and pH-7, or pH-7 and pH-10, whichever most closely bracket the anticipated range of

groundwater conditions) will be used for instrument calibration,

3.3 SPECIFIC ELECTRICAL CONDUCTANCE MEASUREMENT

SEC will be measured by immersing the conductivity probe into an aliquot of groundwater.
The probes used should automatically compensate for the temperature of the sample.
Measurements will be reported in units of micro-Siemens (.S) per square centimeter

(equivalent to micromhos or pmhos) at 25 degrees Celsius,

The SEC meter will be calibrated at the beginning and once during each sampling day in
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accordance with the equipment manufacturer's specifications, as outlined in the instruction
manual for the SEC meter used. The SEC meter will be calibrated with the available
standardized potassium chloride (KCI) solution that is closest to the SEC expected in

groundwater below the site.

4.0 DOCUMENTATION

4.1 FIELD DATA SHEETS

A DAILY FIELD RECORD will be completed for each day of fieldwork. A WELL
SAMPLING AND/OR DEVELOPMENT RECORD will be used for each well to record the
information collected during water quality sampling. Samples may also be recorded on a
SAMPLE CONTROL LOG SHEET or in the DAILY FIELD RECORD as a means of
identifying and tracking the samples. Following review by the project manager, the original

records will be kept in the project file.

4.2 CHAIN-OF-CUSTODY PROCEDURES
After samples have been collected and labeled, they will be maintained under chain-of-custody

procedures. These procedures document the transfer of custody of samples from the field to

the laboratory. Each sample sent to the laboratory for analysis will be recorded on a CHAIN-
OF-CUSTODY RECORD, which will include instructions to the laboratory for analytical

services.
Information contained on the triplicate CHAIN-OF-CUSTODY RECORD will include:

Project number

Signature of sampler(s)

Date and time sampled
Sample 1.D,

Number of sample containers
Sample matrix (water)
Analyses required
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. Remarks, including preservatives, special conditions, or specific quality
control measures
Turnaround time and person to receive laboratory report

¢ Method of shipment to the laboratory
Release signature of sampler(s), and signatures of all people assuming
custody.

. Condition of samples when received by laboratory

Blank spaces on the CHAIN-OF-CUSTODY RECORD will be crossed out between the last

sample listed and the signatures at the bottom of the sheet.

The field sampler will sign the CHAIN-OF-CUSTODY RECORD and will record the time
and date at the time of transfer to the laboratory or to an intermediate person. A set of
signatures is required for each relinquished/reserved transfer, including transfer within
Geomatrix. The original imprint of the chain-of-custody record will accompany the sample

containers. A duplicate copy will be placed in the project file.

If the samples are to be shipped to the laboratory, the original CHAIN-OF-CUSTODY will be
sealed inside a plastic bag within the ice chest, and the chest will be sealed with custody tape
which has been signed and dated by the last person listed on the chain-of-custody. U.S.
Department of Transportation shipping requirements will be followed and the sample shippiné
receipt will be retained in the project files as part of the permanent chain-of-custody document.
The shipping company (e.g., Federal Express, UPS, DHL) will not sign the chain-of-custody
forms as a receivor; instead the laboratory will sign as a receivor when the samples are

received.
5.0 EQUIPMENT CLEANING

Bailers, sampling pumps, purge pumps, and other non-dedicated purging or sampling
apparatus will be cleaned before and after sampling each well. Factory new and sealed

disposable bailers may be used for sampling, but may not be reused. Thermometers, pH
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electrodes, and SEC probes that will be used repeatedly will be cleaned before and after
sampling each well and at any time during sampling if the object comes in contact with foreign

matter.

Purged waters and solutions resulting from cleaning of purging or sampling equipment will be

collected and stored properly for future disposal by the client, uniess other arrangements have

been made.

Cleaning of reusable equipment that is not dedicated to a particular well will consist of the

following:

e Bailers - the inside and outside of bailers will be cleaned in a solution of laboratory-
grade detergent and potable water, followed by a rinse with deionized (DI) water.
They may also be steam-cleaned, followed by a DI water rinse. If samples are to be
collected for metals analysis, the Teflon® bailer may be rinsed with a pH2 nitric acid
solution followed by a double DI rinse.

e Puyrge Pumps - All downhole, reusable portions of purge pumps will be steam-
cleaned on the outside. If the pump does not have a backflow check valve, the inside
of the pump and tubing also should be steam-cleaned. For a purge pump with a
backflow check valve, the interior of the pump and tubing may be cleaned by pumping
a laboratory-grade detergent and potable water solution through the system followed -
by a potable water rinse, or by steam-cleaning.

«  Water Quality Meters - All meters will be cleaned by rinsing the probe portions in DI
water, and allowing to air dry.

« Bailer Tripod - The tripod cable will be steam-cleaned or rinsed with DI water.
Sample bottles and bottie caps will be cleaned by the subcontracted laboratory using standard

EPA-approved protocols. Sample bottles and bottle caps will be protected from contact with

solvents, dust, or other contamination. Sample bottles will not be reused.

6.0 REFERENCES
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Barcelona, M.J., et al., 1994, Reproducible Well-Purging Procedures and VOC Stabilization
Criteria for Ground~-Water Sampling: Groundwater, January-February.

Kearl, P.M., et al., 1994, Field Comparison of Micropurging vs. Traditional Ground Water
Sampling: Ground Water Monitoring Review, Fall.

Attachments:  Water and Soil Analytical Methods and Sample Handling
Well Sampling and/or Development Record
Daily Field Record
Chain-of-Custody Record
Sample Control Log Sheet
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TABLE 1

WATER AND SOIL ANALYTICAL METHODS AND SAMPLE HANDLING

Parameter

Method

Water Containers®

Preservation?

Maximum Helding Time*

Total Petroleum Hydrocarbons:
* as diesel
¢ as gasoline

GCFID (35500
GCFID (5030)

2 - 1 liter amber glass
2 - 40 ml VOA glass

cool on ice
HCL to pH 2 in water samples: cool on ice

14 days (upacidified water, 7 days)
14 days (unacidified water, 7 days)

Benzene, Toluene, Xylene, and
Ethylbenzene

EPA 8020

2 - 40 ml VOA glass

HCL to pH 2 in water saroples: cool on ice

14 days (unacidified water, 7 days)

Qil and Grease

5520 B & R (soil)?
5520 C & F (water)®

2 - 1 liter amber glass

SO,to pH <2 in water samples: cool on ice
Jop

28 days

cool on ice*

14 days (unacidified water, 7 days)

Poiynuclear Aromatic
Hydrocarbons

Volatile Organics EPA 8010 2 - 40 ml VOA glass
EPA 8240° 2 - 40 ml VOA glass HCL to pH 2 in water samples: cool on ice 14 days (unacidified water, 7 days)
Semi-volatile Organics EPA 8270 2 - 1 Bter amber glass cool on ice 7 days for extraction, water
14 days for extraction, soil
40 days for analysis
EPA 8310 2 - 40 ml VOA glass cool on ice 7 days, water

14 days, soil

Metals (dissolved)

EPA. 7000 series for
specific metal

1 - 500 ml plastie

Water Samples: field filtration (0.45 micron
filter) and field acidify to pH 2 with HNO;,
except:

Cr*¢ - cool on ice

6 months, except:
Hg - 28 days
Cr*S - 24 hours, water; 24 hours
after prep, soil

Notes:
1

followed.

3 Method to be used in California Regional Water Quality C
«  If EPA Methods 8010 and 8020 are to be run in sequence,
5 Chiloroethylvinylether may be detected at concentrations below 50 parts per billion due to degradation

References:

U.S. EPA, 1986, Test Methods for Evaluating Solid Waste
California State Water Resources Control Board, 1989, Leaking
California Regional Water Quality Control Boards, Notth Coast, San Franci

Tanks, 10 August.

MSC\PROTO-WS TBL

All soil samples should be coltected in full,
laboratory-prepared clean glass jars. Soil should
*  For analysis in California, use California DHS recommended procedure as presented in

clean brass liners, capped with aluminum foi or Teflon and plastic caps, and sealed with tape. If soil samples are
be cooled as indicated under “preservation® and maximum holding times apply to both o1l and water unless otherwise noted.
LUFT manual using gas chromatography with a flame ionization detector. In other states, local requirements should be

- Physical/Chernical Methods - SW-846, Third Edition, July, and final amendments.
Underground Fuel Tank! (LUFT) Field Mamual, Tables 3-3 and 34, October.
isco Bay, and Central Valley Regions,

to be analyzed for metals, they may be placed in

ontrol Board North Coast and Central Valley Regions. In other areas, local sequirements should be followed.
HCL may be added. Check with the project manager before adding acid.
of HCL.

1990, Regional Board Staff Recommendations for Initial Bvaluation and Investigation of Underground




/=

WELL SAMPLING

AND/OR DEVELOPMENT RECORD

Project and Task No.:

GEOMATRIX
Well 1D Initial Depth to Water:
Sample 1D: Dupficate 1D: Depth to Water after Sampling:
Sample Depth: Total Depth of Well:

Project Name:

Date:

Sampled By:

Method of Purging:

Method of Sampling:

Well Diameter:

1 Casing/Borehole Volume =

(Circle one)
4 Casing/Borehole Volumes =

{Circle one)
Total Casing/Borehale

Volumes Removed:

| Modei or Unit No.:

pHCAUIBRATION:(ch
Buffer Solution pH 4.0 pH7.0 | pH10.0

Temperature °C

Instrument Reading
. SPECIFIC ELECTRICAL'CON

DUCTANCE = CALIBRATION il Model or Unit No.:

KCL Solution {11S/cm = pmhos/cm)

Temperature °C

Instrument Reading

Notes:

Forms(PF) 003 (Revised 12/495)




DAILY FIELD RECORD

Vo

GEOMATRIX

Page 1 of

Project and Task Number: Date:
Project Name: Field Activity:
Location: Weather:

Time of OVM Calibration:

PERASONNEL: Name

PERSONAL SAFETY CHECKLIST.: % 7.

Steel-toed Boots

Hard Hat

Tyvek Coveralls

Rubber Gloves

1/2-Face Respirator

Safety Goggles
DRUMID.- | . . - DESCRIPTION OF.CONTENTS ANL

4, N Y '-‘ i
G TIMES 4

Forms{PF} 004 {Rovised 12/95)



DAILY FIELD RECORD (continued)

Page

GEOMATHIX

of

Project and Task Number:

Date:

., . ¥ime

Description of Work Performed -

Forms(PF} 005 (Revisad 12/35)




CHAIN-OF-CUSTODY RECORD Ne Date: Page of
Project No.: ANALYSES REMARKS
w
Samplers (Signatures): g § 2 E E o g § Additional Comments
© : S o | = % g = 'g'
k=) = -
22252 8 5|2 g8 |3
a |2 |8 23| ol m =8 B |5
=2 = 3 b Z|Z2| s} > B {@d 218
€ |« | | < | T Bl=> B E
Date | Time Sample Numbar ] R R T S FE— t§ a5l 2|2
Tumaround time: Results to: Total No. of containers:
Relinquished by {signature): Date: | Relinguished by {signeture): Date: ! Relinquished by (signature): Date: § Method of Shipment:
- Laboratory Comments and Log No.:
Printed Name: Printed Name: Printed Name:
Time: Time: Time:
Comparty: Company: Company:
Received by (signatura): Data: | Recelved by (signature}: Date: [Rsceived by (signature): Date:
Printed Name: Printad Name: Printed Name:
Tirne: ! Time: Time:
Company: Company: . Cormpany:
i GEOMATRIX

Forms(PF).012b (Rewised 12/95)



SAMPLE CONTROL LOG 7=
Laboratory:

Project Name:

Project and Task No.: of
Sampling Sampling | Date .
Date’ “'Time R%sll;:;ts

FormsiPFLO0S {Revised 12/95)
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APPENDIX E

LITHOLOGIC LOGS AND WELL CONSTRUCTION DETAILS
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GEOMATRIX
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PROJECT. RIX PROPERTY
6460 Hollis Street Log of Boring No. GGWA1
Emeryvilie, Califorma
BORING LOCATION: Hollis Street (Approximately 80 fest north ot Ccean Ave.) ﬁﬁiﬁ:&g?egND DATUM:
DRILLING CONTRACTOR: Gregg Drilting, Inc. E/‘;TZEQSSTARTED‘ 2259’2'\"8“50:
ORILLING METHOD: Direct push TOTAL DEPTH MERSURING FOIT
DRILLING EQUIPMENT: Geoprobe 5400 DEPTH TO WATER: | 100 et bas | COMPL.
SAMPLING METHOD: Macro-core system 1 3/4-inch l%’(r)ec?s(tioEnDC?;ihes
HAMMER WEIGHT: - DROP: - g?eéfg)cr;l(zlraLE PROFESSIONAL: : Egeé 1r\J1o4.
I SAMPLES fi: - DESCRIPTION
o $ %’_ %’L D= | 8 ‘Ez NAME (USCS Symbol), color, moist, % by weight , plast , consistency, structure, cementation, react w/HGI geo. inter REMARKS
We {golel 2 3 =8
&) sZigll2d| s
0 w | o o Surface Elevanon:
4 inches asphalt
SILTY SAND (SM)
T acw- Dark brown (7.5YR 3/2), dry, 55% fine to medium sand, 25% ]
410 low plasticity fines, 20% coarse subangular gravel e
2 ___ LEAN CLAY (CL) .
| r | Black (Gley 1 2.5/N), moist, 90% fines, 10% fine sand, i
medium to high plasticity, firm
3 T Soft T
1 l— Color change to dark greenish gray (2Gley 10G 4/1), hard )
. 1
54 -
] SANDY LEAN CLAY with GRAVEL (CL)
6 Dark greenish gray (2Gley 10G 4/1), wet, 50% medium T
. —,  Pplasticity fines, 30% coarse sand, 20% fine subangular —
7] _gravel,soft ./ |
CLAYEY SAND (SC)
T Dark greenish gray (2Gley 10G 4/1), wet, 55% coarse sand, 7]
8- 35% medium plasticity fines, 10% fine gravel .
FAT CLAY (CH)
9 "¢ 1| Yellowish brown (10YR 5/4), wet, 90% fines, )
. - 10% fine sand, medium plasticity, soft .
104 -==Color ¢change to dark gray (Gley1 4/N), firm =
- -
114 ~
12— - - 4
Bottom of boring at 12.0 feet bgs.
134 1
14- 1
15 ! B-1 (12/95)
Project No. 4710.01 Geomatrix Consultants Figure ---

534710 014agst GGW 014
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PROJECT. RIX PROPERTY .
6460 Hollis Street Log of Borlng No. GGW2
Emeryville, California ‘
BORING LOCATION: Corner of Hollis Street and Ocean Avenue iﬁ\éﬁ:ﬁ;’e’é"m DATUM:
DRILLING CONTRACTOR. Gregg Drilling, nc. ggggséTARTED: Elg-;%;MSHED:
) TOTALDEPTH: MEASURING POINT.
DRILLING METHOD. Direct push 12.0 feet bgs Asphalt road surface
DRILLING EQUIPMENT: Geoprobe 5400 DEPTH TO WATER: E Fggﬁeet bgs E COMP'_‘_‘_
SAMPLING METHOD: Macro-core system 1 3/4-inch tlf’(r)gs?c’;:_nDGB;iHes
HAMMER WEIGHT: — DROP: EESCI:((D)S{E‘(;IPLE PROFESSIONAL: ! E%Gé;\l%
' !
£ SMIPLES § = DESCRIPTION
o $ %’1 N %’L Bl & E | name {USCS Symboly color, moisi, % by weight , plast , consistency, Structure, cementation, react, wHCI geo nter. REMARKS
We |[Eg|E| 28| 2
[a) g |a|l2d |3
7] w | @ o Surace Elevation:
I—__4 inches asphait pavement
SILTY SAND with GRAVEL {SM)
19 Dark brown {7.5YR 3/2), dry, 55% fine to medium sand, 7]
. 25% low piasticity fines, 20% fine subangular to .
5 subrounded gravel N
GGW2-
1 20 } LEAN CLAY (CL) |
| ery dark gray {7.5YR 3/1), moist, 85% fines, 5% fine sand,
31 ’E ]‘mednum plasticity 7
7 Clayey sand (SC) .
47 ‘\ Color change to dark greenish gray (2Gley 10G 4/1), flrm ol
) " SANDY LEAN CLAY with GRAVEL (CL) ]
5 Brown (7.5YR 4/2), moist, 50% fines, 35% fine to medium :
o sand, 15% fine subrounded gravel, medium plasticity, firm _
6- - Color change to dark greenish gray (10GY 41) .
7] T Hard N
\
8- i
FAT CLAY (CH)
i Yeliowish brown (10YR 5/4), moist, 100% fines, high plasticity, | ]
94 firm _
. T Trace fine gravel -
10 n
CLAYEY SAND (8C)
T Brown (7.5YR 4/2), wet, 80% fine sand, 40% medium I
11 —..  plasticity fines Pk
1 FAT CLAY (CH) T
124 L \(ery dark gray (Gley1 3/N), wet, 100% fines, high plasticity, n
‘\ firm 4
13 Bottom of boring at 12.0 feet bgs.
4 A
14+ -
15 B-1{12/95)

Project No. 4710 01

Geomatrix Consultants

—IFigure

514710 01logsy GGW 02




PROJECT: RIX PROPERTY
6460 Hollis Street
Emeryville, California

Log of Boring No. GGW3

BORING LOCATION: Behind building - low depression area

ELEVATION AND DATUM:
Not surveyed

- . DATE STARTED: DATE FINISHED.
DRILLING CONTRACTOR: Gregg Drilling, Inc. 4/22/98 4/22]98
] TOTAL DEPTH: MEASURING POINT:
DRILLING METHOD: Hand auger {anly} 5.0 foot bgs Ground surface
i T FIRST T COMPL.
DRILLING EQUIPMENT: Hand auger {only) DEPTH TO WATER: 1 ' 5 g teot bgs | ~2.5 feet bas
. . L D BY:
SAMPLING METHOD: Drive sampler (soil) P?ees?gn Gaines
, , RESPONSIBLE PROFESSIONAL: | REG. NO.
HAMMER WEIGHT: --- DROP; --- C. Cracker i RG 6114
T _ | SAUPLES | £ DESCRIPTION
% %_,’ %:_ . % Téi = § % NAME (USCS Symbol) color, moist, % by weight , plast,, consistency, struCture, cemantation, react w/HCI, gee inter. BEMARKS
o= |E2|5|88 (27
0 © (@ o) Surface Elevation:
SILTY GRAVEL with SAND (GM)
q Dark rown {7.5YR 3/2), dry, 50% fine to coarse gravel, 30% ’
1 iow plasticity fines, 20% medium to coarse sand —
ocws. LEAN CLAY with SAND {CL) .
5 15 ! Dark reddish gray (2.5YR 3/1), moist, 85% fines, 15% fine to i
medium sand, medium plasticity, soft
1 7 — Wet ]
3+ -
SILTY SAND with GRAVEL (SM)
T Very dark gray (7.5YR 3/1}, wet, 50% medium to coarse sand, | |
4 30% low plasticity fines, 20% fine to coarse gravel -
5+ —-L SILT with SAND (ML) n
| Black (7.5YR 2.5/1), wet, 85% fines, 15% fine to medium i
5 sand, low plasticity, very soft
i Bottom of boring at 5.0 feet bgs.
7] -
8- _
i ¥
9+ ]
10+ .
114 .
12 .
134 -
14+ .
15 B-1 {12/95)
Project No. 4710.01 Geomatrix Consultants Figure ---

3 '4710.0Mogsy GGW 03 ar




PROJECT: RIX PROPERTY
6460 Hollis Street
Emeryville, California

Log of Boring No. GGW4

BORING LOCATION: Concrete slab area behind building

ELEVATION AND DATUM:
Not surveyed

DRILLING CONTRAGTOR: Gregg Drilling, Inc.

DATE STARTED: DATE FINISHED:

4/22/98 4/22/98
. TOTAL DEPTH: MEASURING POINT:
DRILLING METHOD: Hand auger 6.0 feet bgs Top of slab
DRILLING EQUIPMENT: Hand auger DEPTH TO WATER: i Flngfeet bgs E Cé) Ig?éét bgs
o . . LOGGED BY:
SAMPLING METHOD: Drive sampler and large 2-in. diam. disposabie bailer Preston Gaines
] , RESPONSIBLE PROFESSIONAL: i REG, NO,
HAMMER WEIGHT; --- DROP: --- C. Crocker ' RG 6114
T~ SAMPLES S — DESCRIPTION
& 8 %’_ . g_ '% | & § NAME (USCS Symbal) coter, maist, % by weight | plast., censistency, structure, cementation, react, w/HCi gso inter REMARKS
H= 8212158 2°
0 @ o o Surface Elevation:
8-inch concrete slab
1- SANDY LEAN CLAY with GRAVEL (CL) 4
Dark brown (7.5YR 5/4}, moist, 50% fines, 30% fine to
"|cowa medium sand, 20% fine to coarse gravel, medium plasticity ”
i5
2 LEAN CLAY with GRAVEL (CL) B
- Yellowish brown (10YR 5/4) with very dark gray (7.5YR 3/1) -
5 ___ mottling, moist, 75% fines, 15% fine gravel, 10% fine sand, i
v | trace wood fragments, medium plasticity
¥ l—  Fine to medium sand to 15%, increasing fine to ]
4 _ﬁ coarse gravel to 5%, wet N
- ! —
5+ T —— Color change to bluish gray (Gley2 6/1) .
. ‘-— Color change to black (1Gley 2.5/N) .
6_. |1 | -
Bottom of horing at 6.0 feet bgs,
7 1
* 1
9 -
104 .
1M T .
124 -
13+ =
14+ .
15 B-1 {12/95)
Project No. 4710 0% Geomatrix Consultants Figure ---

54710 01ogsy GGW 04 a




PROJECT: RIX PROPERTY

6460 Hollis Street
Emeryville, California

Log of Well No. MW-4

BORING LOCATION: Hollis Street (north end of building})

ELEVATION AND DATUM:
Ground surface of Hollis Street

DRILLING CONTRACTOR: Gregg Drilling, Inc. EQT??QSBTAHTED’ EQLEQF;N'SHED'
DRILLING METHOD: 8 1/4-inch hollow stem auger Igy}légEPTH: g%HF :Eg ;zgtE VAL

DRILLING EQUIPMENT: Simco limited access rig (2400)

DEPTH TO | FIRST

|COMPL. | CASING:

WATER: | 11.0feet| --- 2-inch 77777
SAMPLING METHOP: Direct push, Geoprobe 54 pgeED BY:
] ] RESPONSIBLE PROFESSIONAL: i REG. NO.

HAMMER WEIGHT: --- DROP; --- G- Crocker | RG 6114
- SAMPLES 2 DESCRIPTION
E_- T e v [+ E‘E NAME (USCS Symbol). color. moist, % by weight., plast , WELL CONSTRUCTION DETAILS
W 2 Eg EL z 3 g@ consistency, structura, cementation, react. w/HCI, geo miter. AND/OR DRILLING REMARKS

& GIm*13 Surface Elevation.

Asphalt

— WELL-GRADED SAND with SILT (SW-SM)
~ | Strong brown (7.5YR 5/6), moist, 90% fine to
coarse sand, 10% low plasticity fines, loose .

— Large cobble .

]— Increased clay content, medium plasticity

LEAN CLAY with SAND (CL)

|4————— Traffic-rated G-5

Christy Box

Locking water-tight
cap

je———— 8l-inch diameter

Greenish gray (Gley 5/5GY), moist, 80% fines,
20% fine to medium sand, trace gravel, medium
plasticity, firm

- Zone with up to 30% fine to coarse sand

= Zone with up to 50% angular gravel

j SANDY LEAN CLAY (CL) \7
Greenish gray (Gley 5/5GY), wet,

LEAN CLAY {CL)
Greenish gray (Gley 5/5GY), moist, 90-95% fines,

5-10% fine to medium sand, medium plasticity, SRR

firm

65-70% fines, 30-35% fine to coarse
sand trace gravel, low plasticity, soft

borehole.

2-inch diameter Sch.
40 PVC blank casing

Cement/bentonite
grout

Bentonite chip seal

Monterey 2/12 sand
filter pack

2-inch diameter Sch
40 PVYC 0.020-inch
slotted screen

124 _\ Zone of clayey sand /_‘

| LEAN CLAY (CL) i Threadsd PVG snd
134 ) Mottled greenish gray (Gley 5/5GY) and light cap

- olive brown (2.5Y 5/3), 95% fines, 5% fine to .
14 coarse sand, trace white angular gravel,

medium plasticity, hard

1 Bottom of boring at 13 feet bgs.

1 5 W-1(12/98)
Project No. 4710.01 Geomatrix Consultants Figure ---

514710 014opsy MW 04 a




APPENDIX F

LABORATORY ANALYTICAL DATA SHEETS
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GEOMATRIX
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merican Environmental Network

Certificate of Analysis
DOHS Certitication: 1172 AIHA Accreditation: 11134
PAGE 1
GEOMATRIX CONSULTANTS REPORT DATE: 06/02/98
100 PINE ST., SUITE 1000
SAN FRANCISCO. CA 94111 DATE(S) SAMPLED: (4/22/98

DATE RECEIVED: 04/22/98
ATTN: JENNIFER PATTERSON
CLIENT PROJ. ID: 4710 AEN WORK ORDER: 9804229

C.0.C. NUMBER: 4217

PROJECT SUMMARY:

On April 22, 1998, this laboratory received 10 soil sample(s).

Client requested 6 sample(s) be composited into 3 and analyzed with 4 discreet
sample(s) for chemical parameters. Results of analysis are summarized on the
following page(s). Please see quality control report for a summary of QC data
pertaining to this project. '

Samples will be stored for 30 days after completion of analysis. then disposed
of in accordance with State and Federal regulations. Samples may be archived
by prior arrangement.

If you have any questions, please contact Client Services at (510) 930-9090.

Reviewed by:

DL

3440 Vincent Road  Pleasant Hill. CA 94523 « (510) 930-9090 « FAX (510) 930-0256

Analytical Services for the Environment

—"

- il .
i

oL



SAMPLE ID: 5-03

AEN LAB NO: 9804229-05
AEN WORK ORDER: 9804229

CLIENT PRQJ. ID: 4710

GEOMATRIX CONSULTANTS

American Environmental Network '

PAGE 2

DATE SAMPLED: 04/22/98

DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, for Furnace EPA 3050 - Prep Date 04/30/98
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
EPA 8260A - Soil EPA 8260A
Benzene 71-43-2 ND 30 ug/Kg 05/03/98
Bromobenzene 108-86-1 ND 30 ug/Kg 05/03/98
Bromochloromethane 74-97-5 ND 30 ug/Kg 05/03/98
Bromodichloromethane 75-27-4 ND 50 ug/Kg 05/03/98
Bromoform 75-25-2 ND 30 ug/Kg 05/03/98
Bromomethane 74-83-9 ND 50 ug/Kg 05/03/98
n-Butyibenzene 104-51-8 ND 30 ug/Kg 05/03/98
sec-Butylbenzene 135-98-8 30 * 30 ug/Kg 05/03/98
tert-Butylbenzene 98-06-6 ND 30 ug/Kg 05/03/98
Carbon Tetrachloride 56-23-5 ND 30 ug/Kg 05/03/98
Chlorobenzene 108-90-7 ND 30 ug/Kg 05/03/98
Chloroethane 75-00-3 ND 50 ug/Kg 05/03/98
Chloroform 67-66-3 ND 30 ug/Kg 05/03/98
Chloromethane 74-87-3 ND 50 ug/Kg 05/03/98
2-Chlorotoluene 95-49-8 ND 30 ug/Kg 05/03/98
4-Chlorotoluene 106-43-4 ND 30 ug/Kg 05/03/98
Dibromochloromethane 124-48-1 ND 30 ug/Kg 05/03/98
1,2-Dibromo-3-chlioropropane 96-12-8 ND 100 ug/Kg 05/03/98
1,2-Dibromoethane 106-93-4 ND 30 ug/Kg 05/03/98
Dibromomethane 74-95-3 ND 30 ug/Kg 05/03/98
1,2-Dichlorobenzene 95-50-1 ND 30 ug/Kg 05/03/98
1,3-Dichlorobenzene 541-73-1 ND 30 ug/Kg 05/03/98
1.4-Dichlorobenzene 106-46-7 ND 30 ug/Kg 05/03/98
Dichlorodifluoromethane 75-71-8 ND 50 ug/Kg 05/03/98
1,1-Dichloroethane 75-34-3 ND 30 ug/Kg 05/03/98
1,2-Bichloroethane 107-06-2 ND 30 ug/Kg (5/03/98
1,1-Dichloroethene 75-35-4 ND 30 ug/Xg 05/03/98
¢is-1,2-Dichloroethene 156-59-2 ND 30 ug/Kg 05/03/98
trans-1.2-Dichloroethene 156-60-5 ND 30 ug/Kg 05/03/98
1.2-Dichloropronane 78-87-5 ND 30 ug/Kg 05/03/98
1,3-Dichloropropane 142-28-9 ND 30 ug/Kg 05/03/98
2,2-0ichloropropane 594-20-7 ND 30 ug/Kg 05/03/98
1,1-Dichloropropene 563-58-6 ND 30 ug/Kg 05/03/98
Ethylbenzene 100-41-4 30 * 30 ug/Kg 05/03/98



American Environmental Network
PAGE 3
GEOMATRIX CONSULTANTS
SAMPLE ID: S-03

AEN LAB NO: 9804229-05
AEN WORK ORDER: 9804229

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Hexachlorobutadiene 87-68-3 ND 30 ug/Kg 05/03/98
Isopropylbenzene 98-82-8 ND 30 ug/Kg 05/03/98
p-Isopropyltoluene 99-87-6 30 * 30 ug/Kg 05/03/98
Methylene Chloride 75-09-2 ND 50 ug/Kg 05/03/98
Naphthalene 91-20-3 160 * 30 ug/Kg 05/03/98
n-Propylbenzene 103-65-1 40 * 30 ug/Kg 05/03/98
Styrene 100-42-5 ND 30 ug/Kg 05/03/98
1.1,1.2-Tetrachloroethane 630-20-6 ND 30 ug/Kg 05/03/98
1,1,2.2-Tetrachloroethane 79-34-5 ND 30 ug/Kg 05/03/98
Tetrachloroethene 127-18-4 ND 30 ug/Kg 05/03/98
Toluene 108-88-3 ND 30 ug/Kg 05/03/98
1.2.3-Trichlorcbenzene 87-61-6 ND 30 ug/Kg 05/03/98
1.2,4-Trichlorcbenzene 120-82-1 ND 30 ug/Kg 05/03/98
1.1,1-Trichioroethane 71-55-6 ND 30 ug/Kg 05/03/98
1,1.2-Trichloroethane 79-00-5 ND 30 ug/Kg 05/03/98
Trichloroethene 79-01-6 ND 30 ug/Kg 05/03/98
Trichlorofluoromethane 75-69-4 ND 30 ug/Kg 05/03/98
1,2.3-Trichloropropane 96-18-4 ND 30 ug/Kg 05/03/98
1.2.4-Trimethylbenzene 95-63-6 240 * 30 ug/Kg 05/03/98
1,3.5-Trimethylbenzene 108-67-8 53 * 30 ug/Kg 05/03/98
Vinyl Chloride 75-01-4 ND 50 ug/Kg 05/03/98
Xylenes, Total 1330-20-7 180 * 50 ug/Kg 05/03/98
Acetone 67-64-1 ND 500 ug/Kg 05/03/98
2-Butanone 78-93-3 ND 500 ug/Kg 05/03/98
Carbon Disulfide 75-15-0 ND 50 ug/Kg 05/03/98
¢is-1,3-Dichloropropene 10061-01-5 ND 30 ug/Kg 05/03/98
trans-1,3-Dichloropropene 10061-02-6 ND 30 ug/Kg 05/03/98
2-Hexanone 591-78-6 ND 300 ug/Kg 05/03/98
4-Methyl-2-pentanone 108-10-1 ND 300 ug/Kg 05/03/98
Vinyl Acetate 108-05-4 ND 300 ug/Kg 05/03/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 50 ug/Kg 05/03/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 190 * 5 mg/kg 05/01/98
BerylTium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 ND 0.5 mg/kg 05/01/98
Cobalt EPA 6010 7 %* 1 mg/kg 05/01/98
Chromium EPA 6010 32 * 2 mg/kg 05/01/98
Copper EPA 6010 12 * 2 mg/kg 05/01/98
Mercury EPA 7471 ND 0.06 mg/kg 05/03/98
Molybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 19 * 2 mg/kg 05/01/98
Lead EPA 6010 7% 4 mg/kg 05/01/98



American Environmental Network '

PAGE 4
GEOMATRIX CONSULTANTS

SAMPLE ID: S-03 DATE SAMPLED: 04/22/98

AEN LAB NO: 9804229-05 DATE RECEIVED: 04/22/98

AEN WORK ORDER: 9804229 REPORT DATE: 06/02/98
CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED

Antimony EPA 6010 ND 5 mg/kg 06/08/98

Thatlium EPA 6010 ND 50 mg/kg 05/01/98

Vanadium EPA 6010 35 * 2 mg/kg 05/01/98

Zinc EPA 6010 23 * 5 mg/kg 05/01/98

Reporting Timits elevated for EPA 8260 due to high
levels of target compounds. Sample run at dilution.
ND = Not detected at or above the reporting limit
* = Value at or above reporting limit



SAMPLE ID: S-05

AEN LAB NO: 9804229-06
AEN WORK ORDER: 9804229
CLIENT PROJ. ID: 4710

GEOMATRIX CONSULTANTS

American Environmental Network

PAGE 5

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CASH# RESULT LIMIT UNITS ANALYZED
#Digestion, for Furnace EPA 3050 - Prep Date 04/30/98
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
EPA 8260A - Soil EPA 8260A
Benzene 71-43-2 ND 3000 ug/Kg 05/03/98
Bromobenzene 108-86-1 ND 3000 ug/Kg 05/03/98
Bromochloromethane 74-97-5 ND 3000 ug/Kg 05/03/98
Bromodichloromethane 75-27-4 ND 5000 ug/Kg 05/03/98
Bromoform 75-25-2 ND 3000 ug/Kg 05/03/98
Bromomethane 74-83-9 ND 5000 ug/Kg 05/03/98
n-Butylbenzene 104-51-8 6,500 * 3000 ug/Kg 05/03/98
sec-Butyibenzene 135-98-8 6,000 * 3000 ug/Kg 05/03/98
tert-Butylbenzene 08-06-6 ND 3000 ug/Kg 05/03/98
Carbon Tetrachloride 56-23-5 ND 3000 ug/Kg 05/03/98
Chlorobenzene 108-90-7 ND 3000 ug/Kg 05/03/98
Chloroethane 75-00-3 ND 5000 ug/Kg 05/03/98
Chloroform 67-66-3 ND 3000 ug/Kg 05/03/98
Chloromethane 74-87-3 ND 5000 ug/Kg 05/03/98
2-Chlorotoluene 95-49-8 ND 3000 ug/Kg 05/03/98
4-Chlorotoluene 106-43-4 ND 3000 ug/Kg 05/03/98
Dibromochloromethane 124-48-1 ND 3000 ug/Kg 05/03/98
1,2-Dibromo-3-chloropropane  96-12-8 ND 10000 ug/Kg 05/03/98
1,2-Dibromoethane 106-93-4 ND 3000 ug/Kg 05/03/98
Dibromomethane 74-95-3 ND 3000 ug/Kg 05/03/98
1,2-Dichlorobenzene 05-50-1 ND 3000 ug/Kg 05/03/98
1.3-Dichiorobenzene 541-73-1 ND 3000 ug/Kg 05/03/98
1.4-Dichlorobenzene 106-46-7 ND 3000 ug/Kg 05/03/98
Dichlorodiflugromethane 75-71-8 ND 5000 ug/Kg 05/03/98
1.1-Dichloroethane 75-34-3 ND 3000 ug/Kg 05/03/98
1,2-Dichloroethane 107-06-2 ND 3000 ug/Kg 05/03/98
1.1-Dichloroethene 75-35-4 ND 3000 ug/Kg 05/03/98
cis-1.2-Dichloreoethene 156-59-2 ND 3000 ug/Kg 05/03/98
trans-1.2-Dichloroethene 156-60-5 ND 3000 ug/Kg 05/03/98
1,2-Dicnloropropane 78-87-5 ND 3000 ug/Kg 05/03/98
1,3-Dichloropropane 142-28-9 ND 3000 ug/Kg 05/03/98
2.2-Dichloropropane 594-20-7 ND 3000 ug/Kg 05/03/98
1,1-Dichloropropene 563-58-6 ND 3000 ug/Kg 05/03/98
Ethyibenzene 100-41-4 ND 3000 ug/Kg £5/03/98



SAMPLE ID: S-05
AEN LAB NO: 9804229-06
AEN WORK ORDER: 9804229
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ATE SAMPLED: 04/22/98

DATE RECEIVED: 04/22/98

REPORT DATE: 06/02/98

CLIENT PROJ. ID: 4710
METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Hexachlorobutadiene 87-68-3 ND 3000 ug/Kg 05/03/98
Isopropylbenzene 98-82-8 4,000 * 3000 ug/Kg 05/03/98
p-Isogrepy]to]uene 99-87-6 ND 3000 ug/Kg 05/03/98
Methylene Chloride 75-09-2 ND 5000 ug/Kg 05/03/98
Naphthalene 91-20-3 5,100 * 3000 ug/Kg 05/03/98
n-Propylbenzene 103-65-1 5,900 * 3000 ug/Kg 05/03/98
Styrene 100-42-5 ND 3000 ug/Kg 05/03/98
1.1,1,2-Tetrachloroethane 630-20-6 ND 3000 ug/Kg 05/03/98
1.1,2.2-Tetrachloroethane 79-34-5 ND 3000 ug/Kg 05/03/98
Tetrachloroethene 127-18-4 ND 3000 ug/Kg 05/03/98
Toluene 108-88-3 ND 3000 ug/Kg 05/03/98
1,2.3-Trichlorobenzene 87-61-6 ND 3000 ug/Kg 05/03/98
1.2.4-Trichlorobenzene 120-82-1 ND 3000 ug/Kg 05/03/98
1,1,1-Trichloroethane 71-55-6 ND 3000 ug/Kg 05/03/98
1.1.2-Trichloroethane 79-00-5 ND 3000 ug/Kg 05/03/98
Trichloroethene 79-01-6 ND 3000 ug/Kg 05/03/98
Trichlorofluoromethane 75-69-4 ND 3000 ug/Kg 05/03/98
1.2,3-Trichloropropane 96-18-4 ND 3000 ug/Kg 05/03/98
1.2,4-Trimethylbenzene 95-63-6 ND 3000 ug/Kg 05/03/98
1,3.5-Trimethylbenzene 108-67-8 ND 3000 ug/Kg 05/03/98
Vinyl Chloride 75-01-4 ND 5000 ug/Kg 05/03/98
Xylenes, Total 1330-20-7 ND 5000 ug/Kg 05/03/98
Acetone 67-64-1 ND 50000 ug/Kg 05/03/98
2-Butanone 78-93-3 ND 50000 ug/Kg 05/03/98
Carbon Disulfide 75-15-0 ND 5000 ug/Kg 05/03/98
cis-1,3-Dichloropropene 10061-01-5 ND 3000 ug/Kg 05/03/98
trans-1,3-Dichloropropene 10061-02-6 ND 3000 ug/Kg 05/03/98
2-Hexanone 591-78-6 ND 30000 ug/Kg 05/03/98
4-Methy1-2-pentanone 108-10-1 ND 30000 ug/Kg 05/03/98
Vinyl Acetate 108-05-4 ND 30000 ug/Kg 05/03/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 5000 ug/Kg 05/03/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 140 * 5 mg/kg 05/01/98
BerylTium EPA 6010 0.6 * 0.5 mg/kg 05/01/98
Cadmium EPA 6010 ND 0.5 mg/kg 05/01/98
Cobalt EPA 6010 13 * 1 mg/kg 05/01/98
Chromium EPA 6010 68 * 2 mg/kg 05/01/98
Copper EPA 6010 20 * 2 mg/kg 05/01/98
Mercury EPA 7471 0.09 * 0.06 mg/kg 05/03/98
Malybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 79 * 2 mg/kg 05/01/98
L ead EPA 6010 45 * 4 mg/kg 05/01/98
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SAMPLE iID: S-05 DATE SAMPLED: 04/22/98

AEN LAB NO: 9804229-06 DATE RECEIVED: 04/22/98

AEN WORK ORDER: 9804229 REPORT DATE: 06/02/98
CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED

Antimony EPA 6010 ND 5 mg/kg 06/08/98

Thallium EPA 6010 ND 50 mg/kg 05/01/98

Vanadium EPA 6010 40 * 2 mg/kg 05/01/98

Zinc EPA 6010 77 * 5 mg/kg 05/01/98

Reporting limits elevated for EPA 8260 due to high
levels of non-target compounds. Sample run at dilu-
tion.

ND

*

Not detected at or above the reporting 1imit
alue at or above reporting 1imit



SAMPLE ID: S-04

AEN LAB NO: 9804229.07
AEN WORK ORDER: 9804229
CLIENT PROJ. ID: 4710

GEOMATRIX CONSULTANTS
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DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, for Furnace EPA 3050 - Prep Date 04/30/98
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
EPA 8260A - Soil EPA 8260A
Benzene 71-43-2 ND 300 ug/Kg 05/03/98
Bromobenzene 108-86-1 ND 300 ug/Kg 05/03/98
Bromochloromethane 74-97-5 ND 300 ug/Kg 05/03/98
Bromodichloromethane 75-27-4 ND 500 ug/Kg 05/03/98
Bromoform 75-25-2 ND 300 ug/Kg 05/03/98
Bromomethane 74-83-9 ND 500 ug/Kg 05/03/98
n-Butylbenzene 104-51-8 ND 300 ug/Kg 05/03/98
sec-Butylbenzene 135-98-8 ND 300 ug/Kg 05/03/98
tert-Butyltbenzene 98-06-6 ND 300 ug/Kg 05/03/98
Carbon Tetrachloride 56-23-5 ND 300 ug/Kg 05/03/98
Chlorobenzene 108-90-7 ND 300 ug/Kg 05/03/98
Chloroethane 75-00-3 ND 500 ug/Kg 05/03/98
Chloroform 67-66-3 ND 300 ug/Kg 05/03/98
Chloromethane 74-87-3 ND 500 ug/Kg (05/03/98
2-Chlorotoluene 95-49-8 ND 300 ug/Kg 05/03/98
4-Chlorotoluene 106-43-4 ND 300 ug/Kg 05/03/98
Dibromochloromethane 124-48-1 ND 300 ug/Kg 05/03/98
1,2-Dibromo-3-chloropropane  96-12-8 ND 1000 ug/Kg 05/03/98
1.2-Dibromoethane 106-93-4 ND 300 ug/Kg 05/03/98
Dibromomethane 74-95-3 ND 300 ug/Kg 05/03/98
1,2-Dichlorobenzene 95-50-1 ND 300 ug/Kg 05/03/98
1.3-Dichlorobenzene 541-73-1 ND 300 ug/Kg 05/03/98
1,4-Dichlorohenzene 106-46-7 ND 300 ug/Kg 05/03/98
Dichlorodifluoromethane 75-71-8 ND 500 ug/Kg 05/03/98
1,1-Dichloroethane 75-34-3 ND 300 ug/Kg 05/03/98
1.2-D1chloroethane 107-06-2 ND 300 ug/Kg 05/03/98
1,1-Dichloroethene 75-35-4 ND 300 ug/Kg 05/03/98
¢is-1.2-Dichloroethene 156-59-2 ND 300 ug/Kg 05/03/98
trans-1,2-0ichloroethene 156-60-5 ND 300 ug/Kg 05/03/98
1.2-Dichloropropane 78-87-5 ND 300 ug/Kg 05/03/98
1.3-Dichloropropane 142-28-9 ND 300 ug/Kg 05/03/98
2.,2-Dichloropropane 594-20-7 ND 300 ug/Kg 05/03/98
1.1-Dichloropropene 563-58-6 ND 300 ug/Kg 05/03/98
Ethylbenzene 100-41-4 ND 300 ug/Kg 05/03/98



SAMPLE ID: S-04
AEN LAB NO: 9804229.07
AEN WORK QRDER: 9804229

GEOMATRIX CONSULTANTS
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DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

CLIENT PROJ. ID: 4710
METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Hexachlorobutadiene 87-68-3 ND 300 ug/Kg 05/03/98
[sopropylbenzene 98-82-8 ND 300 ug/Kg 05/03/98
p- Isopropyltoluene 99-87-6 300 * 300 ug/Kg 05/03/98
Methylene Chloride 75-09-2 ND 500 ug/Kg 05/03/98
Naphthalene 91-20-3 ND 300 ug/Kg 05/03/98
n-Propylbenzene 103-65-1 300 * 300 ug/Kg 05/03/98
Styrene 100-42-5 ND 300 ug/Kg 05/03/98
1.1.1.2-Tetrachloroethane 630-20-6 ND 300 ug/Kg 05/03/98
1.1,2.2-Tetrachloroethane 79-34-5 ND 300 ug/Kg 05/03/98
Tetrachloroethene 127-18-4 ND 300 ug/Kg 05/03/98
Toluene 108-88-3 ND 300 ug/Kg 05/03/98
1,2.3-Trichlorobenzene 87-61-6 ND 300 ug/Kg 05/03/98
1.2,4-Trichlorobenzene 120-82-1 ND 300 ug/Kg 05/03/98
1.1,1-Trichloroethane 71-55-6 ND 300 ug/Kg 05/03/98
1.1.2-Trichloroethane 79-00-5 ND 300 ug/Kg 05/03/98
Trichloroethene 79-01-6 ND 300 ug/Kg 05/03/98
Trichlorofluoromethane 75-69-4 ND 300 ug/Kg 05/03/98
1.2.3-Trichloropropane 96-18-4 ND 300 ug/Kg 05/03/98
1,2.4-Trimethylbenzene 95-63-6 1,900 * 300 ug/Kg 05/03/98
1.3.5—Trimethy1benzene 108-67-8 1,400 * 300 ug/Kg 05/03/98
Vinyl Chloride 75-01-4 ND 500 ug/Kg 05/03/98
Xylenes, Total 1330-20-7 1,100 * 500 ug/Kg 05/03/98
Acetone 67-64-1 ND 5000 ug/Kg 05/03/98
2-Butanone 78-93-3 ND 5000 ug/Kg 05/03/98
Carbon Disulfide 75-15-0 ND 500 ug/Kg 05/03/98
cis-1.3-Dichloropropene 10061-01-5 ND 300 ug/Kg 05/03/98
trans-1,3-Dichloropropene 10061-02-6 ND 300 ug/Kg 05/03/98
2-Hexanone 591-78-6 ND 3000 ug/Kg 05/03/98
4-Methyl-2-pentanone 108-10-1 ND 3000 ug/Kg 05/03/98
Vinyl Acetate 108-05-4 ND 3000 ug/Kg 05/03/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 500 ug/Kg 05/03/98
CCR 17 Metals
Sitver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 160 * 5 mg/kg 05/01/98
Bery1Tium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 0.6 * 0.5 mg/kg 05/01/98
Cobalt EPA 6010 g * 1 mg/kg 05/01/98
Chromium EPA 6018 120 * 2 mg/kg 05/01/98
Copper EPA 6010 40 * 2 mg/kg 05/01/98
Mercury EPA 7471 0.51 * 0.06 mg/kg 05/03/98
Molybdenum £EPA 6010 3 * 2 mg/kg 05/01/98
Nickel EPA 6010 37 * 2 mg/kg 05/01/98
Lead £PA 6010 60 * 4 mg/kg 05/01/98
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GEOMATRIX CONSULTANTS

SAMPLE ID: S-04 DATE SAMPLED: 04/22/98

AEN LAB NO: 9804229-07 DATE RECEIVED: 04/22/98

AEN WORK ORDER: 9804229 REPORT DATE: 06/02/98
CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED

Antimony EPA 6010 ND 5 mg/kg 06/08/98

Thallium EPA 6010 ND 50 mg/kg 05/01/98

Yanadium EPA 6010 42 * 2 mg/kg 05/01/98

Zinc EPA 6010 140 * 5 mg/kg 05/01/98

Reporting Timits elevated for EPA 8260 due to high

levels of target compounds.

ND
*

n

Sample run at dilution.

Not detected at or above the reporting limit
Value at or above reporting 1limit
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SAMPLE ID: S-06

AEN LAB NO: 9804229-08
AEN WORK ORDER: 9804229

DATE SAMPLED: (4/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, for Furnace EPA 3050 - Prep Date 04/30/98
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 1,800 * 5 mg/kg 05/01/98
Beryllium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 1.5 * 0.5 mg/kg 05/01/98
Cobalt EPA 6010 10 * 1 mg/kg 05/01/98
Chromium EPA 6010 37 * 2 mg/kg 05/01/98
Copper EPA 6010 53 * 2 mg/kg 05/01/98
Mercury EPA 7471 0.32 * 0.06 mg/kg 05/03/98
Molybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 26 * 2 mg/kg 05/01/98
Lead EPA 6010 240 * 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 ma/kg 06/08/98
Thallium EPA 6010 ND 50 mg/kg 05/01/98
Vanadium EPA 6010 36 * 2 mg/kg 05/01/98
Zinc EPA 6010 630 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting 1imit

nmu

*

Value at or above reporting limit



SAMPLE ID: 5-07,08 (COMP)
AEN LAB NO: 9804229-11
AEN WORK ORDER: 9804229
CLIENT PROJ. ID: 4710

American Environmental Network l
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GEOMATRIX CONSULTANTS

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#CA Waste Extraction CA Title 22 - Extrn Date 056/15/98
Lead in WET Extract EPA 7420 15 * 0.1 mg/L 05/18/98
#Digestion, for Furnace EPA 3050 - Prep Date 04/30/98
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 11 * 10 ma/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 560 * 5 mg/kg 05/01/98
Bery11ium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 1.8 * 0.5 mg/kg 05/01/98
Cobalt EPA 6010 10 * 1 mg/kg 05/01/98
Chromium EPA 6010 38 * 2 mg/kg 05/01/98
Copper EPA 6010 41 * 2 mg/kg 05/01/98
Mercury EPA 747] 0.24 * 0.06 mg/kg 05/03/98
Molybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 41 * 2 mg/kg 05/01/98
Lead EPA 6010 430 * 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 mg/kg 06/08/98
Thallium EPA 6010 ND 50 mg/kg 05/01/98
Vanadium EPA 6010 27 * 2 mg/kg 05/01/98
Zinc EPA 6010 720 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting limit

*

Value at or above reporting limit
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SAMPLE ID: S-01,02 (COMP)} DATE SAMPLED: 04/22/98
AEN LAB NO: 9804229-12 DATE RECEIVED: 04/22/98
AEN WORK ORDER: 9804229 REPORT DATE: (06/02/98
CLIENT PROJ. ID: 4710
METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, for Furnace EPA 3050 - Prep Date 04/30/98
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 300 * 5 mg/kg 05/01/98
Beryllium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 ND 0.5 mg/kg 05/01/98
Cobalt EPA 6010 8 * 1 mg/kg 05/01/98
Chromium EPA 6010 33 * 2 mg/kg 05/01/98
Copper EPA 6010 33 * 2 mg/kg 05/01/98
Mercury EPA 7471 0.07 * 0.06 mg/kg 05/03/98
Molybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 28 * 2 mg/kg 05/01/98
Lead EPA 6010 84 * 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 mg/kg 06/08/98
Thallium EPA 6010 ND 50 mg/kg 05/01/98.
Vanadium EPA 6010 30 * 2 mg/kg 05/01/98
Zinc EPA 6010 150 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting Timit

ton

* = Value at or above reporting limit



SAMPLE ID: 5-09,10 (COMP)
AEN LAB NO: 9804229-13
AEN WORK ORDER: 9804229
CLIENT PROJ. ID: 4710

American Environmental Network l
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DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: (6/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#CA Waste Extraction CA Title 22 - Extrn Date 05/15/98
lLead in WET Extract EPA 7420 8.7 * 0.1 mg/L 05/18/98
#Digestion, for Furnace EPA 3050 - Prep Date 04/30/98
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 870 * 5 mg/kg 05/01/98
Beryllium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 2.0 * 0.5 mg/kg 05/01/98
Cobalt EPA 6010 16 * 1 mg/kg 05/01/98
Chromium EPA 6010 71 * 2 mg/kg 05/01/98
Copper EPA 6010 120 * 2 mg/kg 05/01/98
Mercury EPA 7471 0.46 * 0.06 mg/kg 05/03/98
Mo1ybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 43 * 2 mg/kg 05/01/98
Lead EPA 6010 410 * 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 ma/kg 06/08/98
Thallium EPA 6010 ND 50 ma/kg 05/01/98
Vanadium EPA 6010 40 * 2 mg/kg 05/01/98
Zinc EPA 6010 490 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting limit

*

Value at or above reporting limit
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AEN (CALIFORNIA)
QUALITY CONTROL REPORT

AEN JOB NUMBER: 9804229
CLIENT PROJECT ID: 4710

Quality Control and Project Summary

?11 laboratory quality control parameters were found to be within established
imits.

Definitions

Laboratory Control Sampie (LCS)/Method Spikes{s): Control samples of known composition, LCS and Method Spike
data are used to validate batch analytical results.

Matrix Spike(s):. Aliquot of a sample (aquecus or solid) with added quantities of specific compounds and
subjected to the entire analytical procedure. Matrix spike and matrix spike duplicate (QC data are advisory.

Method Blank: An analytical control consisting of all reagents. internal standards, and surrogate standards
carried through the entire analytical process. Used to monitor laboratory background and reagent contamination.

Not Detected (ND): Not detected at or above the reporting limit.
Relative Percent Difference {(RPD}: An indication of method precision based on duplicate analyses.

Reporting Limit (RL): The lowest concentration routinely determined during laboratory operations. The RL is
generally 1 to 10 times the Method Detection Limit (MOL)., Reporting iimits are matrix, method, and analyte
dependent and take into account any dilutions performed as part of the analysis.

Surrcogates. QOrganic compounds which are similar to analytes of interest in chemical behaviour. but are not found
in environmental samples. Surrogates are added to all blanks, calibration and check standards, samples, and
spiked samples, Surrogate recovery is monitored as an indication of acceptable sample preparation and

1nstrument performance,

D: Surrogates diluted out.
I: Interference.

', Indicates result outside of established iaboratory QC limits.



WORK ORDER: 9804229

METHOD BLANK SAMPLES

SAMPLE TYPE: Blank-Method/Media blank

INSTRUMENT: Video 12 aa spectrometer
UNITS: mg/L

METHOD:

ANALYTE RESULY
Lead in Water by EPA 7420 ND

SAMPLE TYPE: Spike-Post-digestion

INSTRUMENT: Video 12 aa spectrometer
UNITS: mg/L

METHOD:

ANALYTE RESULY
Lead in Water by EPA 7420 17.3

-

SAMPLE TYPE: Spike-Post-digestion-Dup

INSTRUMENT: Video 12 aa spectrometer
UNITS: mg/L

METHOD:

ANALYTE RESULT
Lead tn Water by EPA 7420 17.3

SAMPLE TYPE: Spike-Post-digestion

INSTRUMENT: Video 12 aa spectrometer
UNITS: mg/L

METHOD:

ANALYTE RESULT
Lead in Water by EPA 7420 17.0

QUALITY CONTROL REPORT
ANALYSIS:

American Environmental Hetwork'

Lead

MATRIX: WET Extract

LAB [B:
PREPARED:
ANALYZED:
REF REPORTING
RESULT LIMIT
0.1
LAB 1D:
PREPARED:
ANALYZED:
REF REPORTING
RESULT LIMIT
8.70
LAB 1D:
PREPARED:
ANALYZED:
REF REPORTING
RESULT LIMIT
17.0
LAB ID:
PREPARED:
ANALYZED:
REF REPORTING
RESULT LIMIT
8.70

WET_PaYW
05/18/98
SPIKE RECOVERY
VALLE (%)
PDO4229-13B
05/18/98
SPIKE RECOVERY
VALUE {%)
8.00 108

PRO4228-138

05/18/98
SPIKE RECQVERY
VALUE (%)
PS04229-138
05/18/98
SPIKE RECOVERY
VALUE (%)
.00 104

PAGE QR-2 '

INSTR RUN: AA_V12\980518101500/1/
BATCH ID: WET(51538
DILUTION:

REC LIMITS (%)

RPD
LOW HIGH RPD (%) LIMIT {%)

INSTR RUN: AA_V12\980518101500/4/2 l
BATCH ID: WET051598
DILUTION: 1.000000

REC LIMITS (%) RPD
LOW HIGH RPD (%) LIMIT (%)

BATCH ID: WET051598
DILUTION: 1.000000

REC LIMITS (%)
Low

RPO
KIGH RPO (%) LIMIT (%) '
1.78

o 8 A ok o 8 T P T B T o o A0 Y . o 8

_______________________________________________________________________________________________

BATCH ID: WET(51598
DILUTION: 1.000000

REC LIMITS (%)
Low  HIGH

INSTR RUN: AA _V12\980518101500/3/2 l

RPD
RPD (%) LIMIT (%) l




WORK ORDER: 9804229

METHOD BLANK SAMPLES

SAMPLE TYPE: Blank-Method/Media blank

QUALITY CONTROL REPORT

American Environmental Network

ANALYSIS: Mercury

MATRIX: Soil/Bulk

LAB ID:  HGS_BLANK

PAGE QR-3

INSTR RUN: HG\980503123000/1/
BATCH ID: HGS053598
DILUTION: 1.000000

REC LIMITS (%) 2P0
Low HIGH RPD (%) LIMIT (%)

____________________________________________________

INSTR RUK: HG\980503123000/3/1
BATCH ID: HGS053598
DILUTION: 1.000000

RPD
LOow HIGH RPD (%) LIMIT (%)

- - o e e

INSTR RUN: HG\980503123000/2/1
BATCH 1ID: HG3053538
DILUTION: 1.000000

{PD
LOW  HIGH RPD (%) LIMIT (%)

BATCH 1D: HGS053598
DILUTION: 1.000000

INSTRUMENT: Coleman Hg Analyzer 500 PREPARED:
UNITS: my/ky ANALYZED: 05/03/98
METHCD:
REF REPORTING SPIKE RECOVERY
ANALYTE RESULT RESULT LIMIT VALUE (%)
Mercury in soil EPA 7471 ND 0.06
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Spike-Method/Media hlank LAB ID: HGS_LCD
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED:
UNITS: mg/kg ANALYZED: 05/03/98
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%)
ANALYTE RESULT RESULT LIMIT VALUE (%)
Mercury in soil EPA 7471 0.383 ND 0.06 0.400 95.8 75 125
SAMPLE TYPE: Sptke-Method/Media blank LAB ID:  HGS_LCS
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED:
UNITS: mg/kg ANALYZED: 05/03/98
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%)
ANALYTE RESULT RESULT LIMIT VALUE (%)
Mercury in soil EPA 7471 0.383 ND 0.08 0.400 95.8 75 125
LABORATORY CONTROL DUPLICATES
SAMPLE TYPE: Method Spike Sample Duplicate LAB ID:  HGS_LCR
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED:
UNITS: mg/kg ANALYZED: 05/03/98
METHOD:
REF REPORTIHG SPIKE RECOVERY REC LIMITS (%)
ANALYTE RESULT RESULT LIMIT VALUE (%)
Mercury in soil EPA 7471 0.383 0.383 0.06

RPD
LoWw  HIGH RPD (%) LIMIT (%)
] 25
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WORK ORDER: 9804229

METHOD BLANK SAMPLES

SAMPLE TYPE: Blank-Method/Media blank
INSTRUMENT: TJA Enviro 36

UNITS: mg/kg

METHOD:

ANALYTE RESULT
Ag Silver ND
Ba Barium ND
Be Bery1lium ND
Cd Cadmium KD
Co Cobalt ND
Cr Chromium ND
Cu Copper KO
Ho Molybdenum ND
Ni Kickel ND
Pk Lead ND
T Thallium ND
v Vanadium ND
Zn Zing ND

________________________________________

SAMPLE TYPE: Blank-Method/Media blank
INSTRUMERT: TJA Enviro 36

UNITS: mg/kg

METHOD:

ANALYTE RESULT
Ag S1lver ND
As Arsenic ND
Ba Barium ND
Be Beryllium ND
Cd Cadmium ND
Co Cobalt ND
Cr Chromium ND
Cu Copper ND
Mo Moiybdenum ND
Ni Nickel ND
Ph Lead ND
Se Selenium ND
Tl Thallium KD
¥ Yanadium ND
Zn Zinc ND

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

SAMPLE TYPE: Blank-Method/Media blank
INSTRUMENT: TJA Enviro 36

UNITS: mg/ikg

METHOD:

ANALYTE RESULT
Sh Ant imony ND

SAMPLE TYPE: Spike-Mathod/Media blank
INSTRUMENT: TJA Enviro 36

UNITS: mg/kg

METHOD:

ANALYTE RESULT
Ag Silver 9.76
Ba Barium 209
Be Bery11ium 9.41
Cd Cadmium 9.72
Co Cobalt 103
Cr Chromium 103

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

American Environmental Networkl

QUALITY CONTROL REPORT PAGE QR-4 l
ANALYSIS: Metals Scan by ICP
MATRIX: Soil/Bulk l
LAB ID: SAND PBS INSTR RUN: ICP\980430115500/1/ l
PREPARED: - BATCH ID: IFS5043098-Q
ANALYZED: 05/01/98 DILUTION: 1.000000
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD '
RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT {%)
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LAB ID: IFS_PBS 7 INSTR RUN: ICP\980508123100/1/
PREPARED: - BATCH ID: 1FS050698-7
ANALYZED: 05/08/98 DILUTION: 1.000000
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
RESULT LIMIT VALUE (%) LOW  HIGH RPD {%) LIMIT (%)
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LAB ID; IFS_PBS Z INSTR RUN: ICP\980508123100/15/
PREPARED: BATCH [D: IFS050698-Z
ANALYZED: 06/08/98 DILUTION: 1.000000 '
REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
: |
LAB ID:  SAND_LCD INSTR RUN: ICP\980430115500/3/1 '
PREPARED : - BATCH ID: IFS043098-
ANALYZED: 05/01/98 DILUTION: 1.000000
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD .
RESULY LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
ND 0.5 10.0 97.6 75 125
D 5 200 105 75 125
ND 0.5 10.0 94.1 75 125
ND 0.5 10.0 g7.2 75 125
N 1 160 103 75 125
ND 2 100 103 75 125
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LABORATORY CONTROL SAMPLES

American Environmental Network

QUALITY CONTROL REPORT
ANALYSIS: Metals Scan by ICP

PAGE QR-5

MATRIX: Soil/Bulk

SAMPLE TYPE: Spike-Method/Media blank LAB ID:  SAND LCD INSTR RUN: ICP\980430115500/3/1
INSTRUMENT: TJA Enviro 38 PREPARED: - BATCH ID: IFS043098-Q
UNITS: mg/kg ANALYZED: 05/01/98 DILUTION: 1.000000
METHGD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Cu Copper 99.5 ND 2 100 99.5 75 125
Mo Mo 1ybdenum 84.9 ND 2 100 94.9 75 125
Ni Nickel 102 ND 2 100 102 75 125
Pb Lead 101 ND 4 100 101 75 125
LR Thallium ND 50 400 99.5 75 125
v Yanadium ND 2 100 102 75 125
In Zinc ND 5 100 48.8 75 125
SAMPLE TYPE: Spike-Method/Media blank LAB ID:  SAND_LCS INSTR RUN: ICP\980430115500/2/1
INSTRUMENT: TJA Envire 38 PREPARED BATCH ID: IFS043088-Q
UNITS: mg/ka ANALYZED: 05/01/98 DILUTION: 1.000000
METHOO:
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Ag Silver 9.89 ND 0.5 10.0 g98.8 75 125
Ba Barium 210 ND 5 200 105 75 125
Be Beryl1ium 9.37 ND 0.5 10.0 93.7 75 125
Cd Cadmium 9.89 ND 0.5 10.0 98.9 75 125
Co Cobalt 103 ND 1 100 103 75 128
Cr Chromium 104 ND 2 100 104 75 125
Cu Copper 99.7 ND 2 100 98.7 75 125
Mo Mo iybdenum a0.5 ND 2 100 a0.5 75 125
Ni. Nickel 102 ND 2 100 102 75 125
Pb Lead 103 L] 4 100 103 is 125
T1 Thallium 401 ND 50 400 100 75 125
V Vanad{um 103 ND 2 100 103 75 125
Zn Zinc 98.5 ND 5 100 98.5 75 125
SAMPLE TYPE: Spike-Method/Media blank LAB ID: IFS_LCD_Z INSTR RUN: ICP\980508123100/4/2
INSTRUMENT; TJA Enviro 36 PREPARED: BATCH ID: IFS050698-Z
UNITS: mg/kg ANALYZED: 05/08/98 DILUTION: 1.000000
METHOD:
REF REPQRTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Ag S$1lver 4.56 ND 0.5 5.00 91.2 75 125
As Arsenic 7.51 ND 10 10.0 75.1 75 125
Ba Barium 101 ND 5 100 101 75 125
Be Beryilium 4.65 ND 0.5 5.00 33.0 75 125
cd Cadmium 5.10 ND 0.5 5,50 92.7 75 125
Ca Cobalt 49.3 WD 1 50.0 98.56 75 125
Cr Chromium 49.0 KD 2 50.0 98.0 75 125
Cu Copper 48.0 ND 2 50.0 96.0 75 125
Mo Mo lybdenum 45.9 ND 2 50.0 91.8 75 125
Ni Nickel 48.3 ND 2 50.0 96.8 75 125
Ph Lead 53.9 ND 4 55.0 48.0 75 125
Se Selenjum 17.7 ND 20 20.0 88.5 75 125
T1 Thallium 194 KD 50 210 92.4 75 125
v Vanadium 49.8 ND z 50.0 499.6 75 125
In Zinc 46.8 ND 5 50.0 93.2 75 125
SAMPLE TYPE: Spike-Method/Media blank LA8 10: IFS_LCD Z INSTR RUM: ICP\980508123100/18/16
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: [IFS050698-Z
ag{;s: mg/kg ANALYZED: 06/08/98 DILUTION: 1.000000
00:
REF REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) Low HIGH RPD (%) LIMIT (%)
Sb Antimony 45.8 ND 5 50.0 81.6 75 125
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QUALITY CONTROL REPORT
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PAGE QR-6 .

ANALYSIS: Metals Scan by ICP

MATRIX: Soil/Bulk

LABORATORY CONTROL SAMPLES

------------- INSTR RUN: ICP\980508123100/3/2 l

SAMPLE TYPE: Spike-Method/Media blank LAB b: IFS_LCS. Z
INSTRUMENT: TJA Enviro 36 PREPARED: - BATCH [D: ]FS050698-Z
UNH{S: mg/kg ANALYZED: 05/08/98 DILUTION: 1.000000
METHOD:
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD l
ANALYTE RESULT RESULT LIMIT VALUE (%) Low  HIGH RPD (%) LIMIT (%)
Ag Silver 4,42 ND 0.5 5,00 88.4 75 125
As Arsenic 7.55 ND 10 10.0 75.5 75 125
Ba Barium 98.7 HD 5 100 98.7 75 125
e Bery11ium 4,49 ND 0.5 5,00 89.8 75 125
cd Cadmium 5.086 ND 0.5 5,50 92.0 75 125
Co Coba it 47.7 HD 1 50.0 95.4 75 125
or Chromium 47.7 D 2 50.0 95.4 75 125
Cu Copper 46.3 ND 2 50.0 92.6 75 125 l
Mo Mo Tybdenum 43.8 ND 2 50.0 87.2 75 125
Ni Nickel 46.8 ND 2 50.0 93.6 75 128
Pb Lead 52.7 ND 4 55.0 95.8 75 125
Se Salenium 16.4 ND 20 20.0 82.0 75 i25
T1 Thallium 187 ND 50 210 89.0 75 125
Vv Vanadium 48.2 ND 2 50.0 96.4 75 12%
in Zinc 44.6 ND 5 50.0 89.2 75 125
SAMPLE TYPE: Spike-Method/Media blank LAB ID: [FS_LCS Z INSTR RUN: ICP\980508123100/17/16 I
INSTRUMENT: TJA Envira 36 PREPARED: BATCH [D: IFS050698-Z
gmgn ma/kg ANALYZED: 06/08/98 DILUTION: 1,D0000D
REF  REPORTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) Low  HIGH RPD (%) LIMIT (%)
Sh Ant imony 44.1 ] 5 50.0 83.2 75 125
LABORATORY CONTROL DUPLICATES '
SAMPLE TYPE: Method Spike Sample Duplicate LAB ID:  SAND_LCR INSTR RUN: ICP\980430115500/4/2
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFS043098-Q
gmgn ma/kg ANALYZED: 05/01/98 DILUTION: 1.000000
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPO
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Ag Silver 9.76 9,89 0.5 1,32 25
Ba Barium 208 210 5 0.477 25
Be Bery)lium 9.41 9.37 0.5 0.426 25
¢td Cadmium 9.72 9.89 0.5 1.73 25
o Cobalt 103 103 1 0 25
Cr Chromium 103 104 2 0.968 25
Cu Copper 99.5 99.7 2 0,20t 25
Mo Mo Tybdenum 94.9 94,5 2 4,75 25
Ni Nickel 102 102 2 ) 25
Pb Lead 101 103 4 1.96 25
T Thallium 398 401 50 0.751 25
v Yanad jum 102 103 2 0.975 25
In Zine 98.9 98,5 5 0.405 25
SAMPLE TYPE: Method Spike Sample Ouplicate LAB ID: IFS_LCR Z INSTR RUN: ICP\980508123100/5/3 l
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFS050698-7
ﬂmgn mg/ka ANALYZED: 05/08/98 DILUTION: 1.000000
REF  REPORTING SPIKE RECOVERY REC LIMITS [%) RPD l
ANALYTE RESULT RESULT LIMIT VALUE (%) Low  HIGH RPD (%) LIMIT (%)
Ag Silver 4.56 4,42 0. 3.12 25
As Arsenic 7.51 7.55 10 0.531 25
Ba Barium ta1 g8.7 5 2.30 25
Be Bery1lium 4.65 449 0.5 3.50 25
cd Cadmium 5.10 5.06 0.5 0.787 25
Co Cobalt 49.3 47.7 1 3.30 25
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WORK ORDER: 9804229 QUALITY CONTROL REPORT PAGE QR-7
ANALYSIS: Metals Scan by ICP

MATRIX: Soil/Bulk
LABORATORY CONTROL DUPLICATES
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SAMPLE TYPE: Method Spike Sample Duplicate LAB ID: IFS_LCR Z INSTR RUN: ICP\980508123100/5/3
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID; [IFS050698-2
UPEIE_;S mg/kg ANALYZED: 05/08/98 DILUTION: 1,000000
L Y

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) Low HIGH RPD (%) LIMIT (%)
Cr Chromium 49.0 47.7 2 2.69 25
Cu Copper 48.0 46,3 2 3.81 25
Mo Malybdenum 45.9 43.6 2 5.14 25
Ni Nickel 48.3 46.8 2 3.15 25
Pb Lead 53.9 52.7 4 2.25 25
Se Selenium 17.7 16.4 20 7.62 25
T1 Thaitium 194 187 50 3.67 25
') Vanadtum 49.8 48.2 2 3.27 25
in Iing 46.6 44.6 5 4.39 25
SAMPLE TYPE: Method Spike Sample Duplicate LAB ID: IFS_LCR_Z INSTR RUN: ICP\980508123100/19/17
INSTRUMENT: TJA Enviro 36 PREPARED: - BATCH ID: IFS050698-Z
ag%;gn ma/kg ANALYZED: 06/08/98 DILUTION: 1.000000

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE {*) LOWw  HIGH RPD (%) LIMIT (%)
Sh: Antimony 45.8 44.1 5 3.78 25
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SAMPLE TYPE: Spike~Sample/Matrix LAB ID:  MDQ4229-05A INSTR RUN: ICP\980430115500/7/5
INSTRUMENT: TJA Envirc 36 PREPARED: BATCH ID: IFS043098-Q
gg%’;gﬂ mg/kg ANALYZED: 05/01/98 DILUTION: 1.000000
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Ag Silver 8,51 ND 0.5 10.0 85.1 70 130
Ba Barium 388 193 5 200 97.5 70 130
Be Bery1lium 9,21 ND 0.5 10.0 92.1 70 130
cd Cadmium 8.72 ND 0.5 10.0 87.2 70 130
Co Cobalt 95.6 6.52 1 100 838.1 70 130
cr Chromium 118 31.8 2 100 87.1 70 130
Cu Coppar 102 12.2 2 100 89.8 0 130
Ho Mo lybdenum 84.4 ND 2 100 84.4 60 140
Ni Nickel 107 18.8 2 100 88.2 70 130
fb Lead 92,2 6.98 4 100 85.2 70 130
Tt Thallium 310 ND 50 400 7.5 70 130
v Vanadium 123 34.9 2 100 88.1 70 130
In Zine 108 22.9 5 100 86.1 70 130
SAMPLE TYPE: Spike-Sample/Matrix LAB I0:  MS04229-05A INSTR RUN: ICP\980430115500/6/5
INSTRUMENT: TJA Enviro 38 PREPARED: BATCH ID: IFS043088-Q
gg{"ﬂgn mg/kg ANALYZED: 05/01/98 DILUTION: 1.000000
REF REPORTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE %) Low HIGH RPD (%) LIMIT (%)
Ag Siltver 9.34 ND 0.5 10.0 93.4 70 130
Ba Barium 390 193 5 200 98.5 70 130
Be Beryllium 9.96 ND 0.5 10.0 89.6 70 130
cd Cadmium 9.74 ND 0.5 10.0 97.4 70 130
Co Cobalt 106 6.52 1 100 99.5 70 130
cr Chromium 129 3L.9 2 100 87.1 70 130
Cu Copper 107 12.2 2 100 94.8 70 130
Mo Mo 1ybdenum 92.7 ND 2 100 92.7 50 140
Ni Nickel 118 18.8 2 100 99,2 70 130
Pb Lead 103 6.98 4 100 96.0 70 130
T Thallium 346 ND 50 400 86.5 70 130
¥ Vanadium 132 34.9 2 100 97.1 70 130
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WORK ORDER: 9804229 QUALITY CONTROL REPORT PAGE QR-8 '
ANALYSIS: Metals Scan by ICP l
MATRIX: Soil/Bulk
MATRIX SPIKE SAMPLES I

SAMPLE TYPE: Spike-Sample/Matrix LAB 1D:  MS04229-05A INSTR RUN: ICP\980430115500/6/5
[NSTRUMENT: TJA Enviro 36 PREPARED: BATCH 10: 1[F5043098-Q
gg}lr;gé mg/kg AMALYZED: 05/01/98 DILUTION: 1.000000

REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%} LOW HIGH RPD (%) LIMIT (¥)
In Zinc 1i5 22.9 5 100 92.1 70 130
MATRIX SPIKE DUPLICATES '
SAMPLE TYPE: Spiked Sample Duplicate LAB ID: MRD4229-05A INSTR RUN: ICP\980430115500/8/6
INSTRUMENY: TJA Enviro 36 PREPARED: BATCH I1D: IFS043098-Q
UNITS: mg/kg ANALYZED: 05/01/98 DILUTION: 1.000000
METHOD

REF REPQRT ING SPIKE RECOVERY REC LIMITS (%} RPD
ANALYTE RESULT RESULY LIMIT VALUE (%) Low HIGH RPD (%) LIMIT (%)
Ag Silver 8,51 3.34 0.5 9.30 25
Ba Barium 88 390 5 0.514 25
e Beryllium 9,21 9.96 0.5 7.82 25
Cd Cadmium 8.72 9.74 0.5 11,1 25
Co Cobalt 95.6 106 1 10.3 25
Cr Chromium 119 129 2 8.06 25
Cu Copper 102 107 2 4.78 25
Mo Mo lybdenum 84.4 92.7 z 8.37 25
Ni Nickel 107 118 2 9.78 25
Pb Lead 92.2 103 4 11.1 25
T Thallium 310 348 50 1.0 25
v Vanadium 123 132 2 7.08 25
In Zinc 109 115 5 5.36 25

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



WORK ORDER: 9804229

METHOD BLANK SAMPLES

SAMPLE TYPE: 8lank-Method/Media blank
INSTRUMENT: HP mass spec for Volatiles

URITS: ug/kg

METHOD:

ANALYTE RESULT
1,2-DCA-d4 surr) 128
Toluene-d8 surr% 112
p-BFB surr 93.1
1,1-Dichloroethene ND
Benzene ND
Trichlorcethene ND
Toluene ND
Chlorobenzene ND
Bromobenzene ND
Bromochloromethane ND
Bromedichloromethane ND
Bromoform ND
Bromomethane ND
n-Butylbenzene ND
sec-Buty lbenzene ND
tert-8utylbenzene ND
Carbon Tetrachloride ND
Chloroethane ND
Chloroform ND
Chloromethane ND
2-Chlerotoluena ND
4-Chlorotoluene ND
Dibromochloromethane ND
1,2-0ibromo-3-chloropropan ND
1,2-Dibromoethane ND
Dibromomethane ND
1,2-Dichlorobenzena ND
1,3-0ichlorocbenzane ND
1,4-0ichlorobenzene NO
Dichloradifluoromethane ND
1,1-0ichlorgethane ND
1,2-0ichloroethane ND
cis-1,2-Dichlorcethene ND
trans-1,2-Dichloroethena ND
1,2-Dichloropropane ND
1,3-Dichloropropane ND
2,2~Dichloropraopane ND
1,1-Dichloropropene ND
Ethylbenzene ND
Hexachlorobutadiene D
Isopropy \benzene WD
p-lsopropyitoluene ND
Methylene Chloride N
Naphtha lene KD
n-Propy ibenzene ND
Styrene ND
1,1,1,2-Tetrachloroethane ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
1,2,3-Trichlorobenzene ND
1,2,4-Trichlorobenzene ND
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trichlorof luaromethane ND
1,2,3-Trichloropropane ND
1,2,4-Trimethy lbenzene ND
1,3,5-Trimethylibenzene ND
Vinyl Chioride ND
Xylenes, Total ND
Trichlorotrif luoroethane ND
Acetone ND
Acrylonitrile ND
2-Butanone ND

REF
RESULT

American Environmental Network
QUALITY CONTROL REPORT PAGE QR-9
ANALYSIS: Volatile GC/MS
MATRIX: Soil/Bulk
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LAB ID:  BLNK_0501 INSTR RUN: GCMS12\980501020000/1/

PREPARED: BATCH ID: MS125050198

ANALYZED: 05/01/98 DILUTION: 1.00

REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
LIMIT VALUE (%) LOW HIGH RPD (%} LIMIT (%)

100 128 60 140
100 112 65 135
100 93.1 65 135
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WORK ORDER: 9804229 QUALIT
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Y CONTROL REPORT

ANALYSIS: Volatiie GC/MS

MATRIX: Soil/Bulk

METHOD BLANK SAMPLES

PAGE QR-10 l

SAMPLE TYPE: Blank-Method/Media blamk LAB 1D: BLNK 0501 INSTR RUN: GCMS12\980501020000/1/ l
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS125050198

UNITS: ug/kg ANALYZED: 05/01/98 DILUTION: 1.00

METHOD:

REF REPORTING

SPIKE RECOVERY REC LIMITS (%)

RPD II

ANALYTE RESULT RESULT LIMIT VALUE {%) LOW HIGH RPD (%) LIMIT (%)
Carbon Disulfide ND 10
trans-1,4-Dichloro-2-buten ND 100
cis-1,3-Dichloropropene ND 5
trans-1,3-Dichloropropene ND 5
2-Haxanone ND 50
Mathy! Jodide ND 200
4-Methy1-2-pentanone ND 50
Vinyl Acetate ND 50 l
2-Chloroethyl Vinyl Ether ND 10
o-Xylene ND 10
m,p-Xylene ND 10
MTBE ND 5 l
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Laboratory Control Spike LAB ID:  LCD_0503 INSTR RUN: GCMS121980501020000/7/1 I
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS125050198
ggﬁgu ug/ky ANALYZED: 05/03/98 DILUTION: 50.0
REF REPORTING SPIKE RECOVERY REC LIMITS (%} RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD {¥%) LIMIT (%)
1,2-DCA-d4 {surr) 102 128 100 102 60 140
Toluene-d8 zsurr; 104 112 100 104 65 135
p~BFB surr 105 93.1 100 105 65 135 '
1,1-Dichloroethene 200 ND 2500 8.00 55 135
Benzene 2490 ND 2500 99.60 65 135
Trichlorcethene 2740 ND 2500 108.6 65 135
Toluene 2390 ND 2500 95.60 65 135
Chlorobenzene 3210 ND 2500 128.4 65 135
SAMPLE TYPE: Laboratory Control Spike LAB ID: LCS_0501 INSTR RUN: GCMS12\980501020000/2/1
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: M5125050198
3?%0 ug/kg ANALYZED: 05/01/98 DILUTION: 1.00
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LoW HIGH RPD {%) LIMIT (%)
1,2-DCA-d4 {surr) 113 128 100 113 60 140
Toluene-d8 [sur‘r} 104 112 100 104 85 135
p-BFB surr 99.7 93.1 100 99.7 65 135
1,1-0ichloroethene 45.8 ND 5 0.0 g1.6 65 135
Benzene 58.9 ND 5 50.0 118 65 135
Trichloroethene 58.0 ND 5 50.0 116 65 135 '
Toluene 62.6 ND 5 50,0 125 65 135
Chlorobenzene 67.2 ND 5 50.0 134 65 135
SAMPLE TYPE: Laboratory Control Spike LAB ID: LCS_0503 INSTR RUN: GCMS12\980501020000/6/ ll
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH 1D: MS125050198
Eig%;(s)[) ug/kg ANALYZED: 05/03/98 DILUTION: 50.0
REF REPORTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT {%)
1,2-DCA-d4 {surr; 114 128 100 114 80 140
Toluene-d8 syrr 100 112 100 100 65 135
p-BFB (surr) 105 83.1 100 105 65 135
1,1-Dichloroethene 2400 ND 2500 96.00 55 135
Benzene 2410 ND 2500 896.40 65 135
Trichloroethene 2660 ND 2500 106.4 85 135
Toluene 2660 ND 2500 106.4 65 135



WORK ORDER: 9804229

LABORATORY CONTROL SAMPLES
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ANALYSIS: Volatile GC/MS

MATRIX: Soil/Bulk

PAGE QR-11

SAHPLE TYPE: Laboratory Control Spike LAB ID: LC5_0503 INSTR RUN: GCMS12\980501020000/6/ 1
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS$125050198
gg{';gn ug/kg ANALYZED: 05/03/98 DILUTION: 50.0

REF REPORTING SPIKE RECQVERY REC LIMITS (%) RPD
ANALYTE RESULY RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Chlorobenzene 3230 ND 2500 129.2 65 135
LABORATORY CONTROL DUPLICATES
SAMPLE TYPE: Laboratory Control Sample Duplicate LAB 1D:  LCR_0503 INSTR RUN: GCMS12\980501020000/8/6
INSTRUMENT: HP mass spec for Volattles PREPARED: BATCH ID: MS125050198
UNITS: ug/kg ANALYZED: 05/03/98 DILUTION: 50.0
METHQOD:

REF REPCRTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD {%) LIMIT {%)
1,2-DCA-d4 Esurr) 102 114 11.1 60 140
Toluene-ds surr) 104 100 3.82 65 135
p-BFB {surr} 105 105 0 85 135
1,1-Dichloroethene 2000 2400 18.18 40
Benzene 2490 24149 3.265 30
Trichloroethene 2740 2680 2.963 3o
Toluene 2390 2660 10.68 30
Chlorobenzene 3210 3230 0.6211 30
SAMPLE SURROGATES
SAMPLE TYPE: Sample-Client LAB ID: 9804229~05A INSTR RUN: GCMS$12\980501020000/4/
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS5125050198
ag%ﬁgo ug/kg ANALYZED: 05/03/98 DILUTION: 5.00

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOw HIGH RPD (%) LIMIT (%)
1,2-DCA-d4 surr 505 500 101 80 140
Toluene-dé sure 494 500 98.8 65 135
p~BFB surr 472 500 94,4 65 135
SAMPLE TYPE: Sample-Client LAB ID: 9804229-06A INSTR RUN: GCMS12\980501020000/5/
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS125050198
UNETS: ug/kg ANALYZED: 05/03/98 DILUTION: 500
METHOD:

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT {%)
1,2-DCA-d4 {surr) D 50000 0! 60 140
Toluepe-d8 {surr) D 50000 0! B85 135
p-BFB surr) D 50000 01 65 135
SAMPLE TYPE: Sample-Client LAB ID: 9804229-07A INSTR RUN: GCMS12\980501020000/9/
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: H§S12S050198
UE‘}ESD ug/kg ANALYZED: 05/03/98 DILUTION: 50.0
M :

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LINIT VALUE (%) Low HIGH RPD (%) LIMIT (%)
1,2-DCA-d4 isurr} 103 100 103 60 140
Toluene-d8 surr 127 100 127 65 135
p-BFB (surr) 117 100 117 65 135
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CHANGE ORDER REQUEST

! :":w,l ‘1. "u;,. ? —
AMERICAN ENVIRONMENTAL NETWORK (AEN) 1 LE_:Z}\)
3440 VINCENT ROAD T
PLEASANT HILL, CA 94523 B ‘
935 TS
PHONE (510) 930-9090 FAX (540) 930-0256
DATE/TIME S —/3-78" COMPANY éfoma?ff ) X
AEN REP. @oéin S Ao CONTACT 7O ércnc
AEN PROJ NO. 95’(9%5@/‘? pROJECT T 7/0 YA 7
PROJ, # COC #
ADDITIONAL ANALYSIS / CHANGED ANALYSIS OTHER
S 7TLC  Ph

/) A 5*07} oy ()Omyfo
/3 A 5-—0‘2/ ) [’Om%ro

ACCEPTED - The above specifications of this Change Order are satisfactory and are hereby accepted

DATE OF ACCEPTANCE SIGNATURE

PLEASE AUTHORIZE BY SIGNING REQUEST AND RETURN BY FAX
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merican Environmental Network
- Certificate of Analysis

DOHS Certification: 1172 AIHA Accreditation: [1134
PAGE 1
GEOMATRIX CONSULTANTS REPORT DATE: 06/02/98
100 PINE ST., SUITE 1000
SAN FRANCISCO, CA 94111 DATE(S) SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
ATTN: JEN PATTERSON
CLIENT PROJ. ID: 4710 AEN WORK ORDER: 9804232

C.0.C. NUMBER: 11029

PROJECT SUMMARY:

On April 22. 1998, this laboratory received 10 (4 soil and 6 water) sample(s).
Client requested 9 sample(s) be analyzed for chemical parameters; one sample
was placed on hold. Results of analysis are summarized on the following

page(s). Please see quality control report for a summary of QC data pertaining
to this project.

Samples will be stored for 30 days after comg]etion of analysis, then disposed
of in accordance with State and Federal regulations. Samples may be archived
by prior arrangement.

If you have any questions, please contact Client Services at (510) 930-92090.

Reviewed by:

N

3440 Vincent Road » Pleasant Hill, CA 94523 « (510) 930-9090 » FAX (510) 930-0256

IIFI N R N N N R A M I D BN B T e e

Analvtical Services for the Environment



SAMPLE ID: GGWl

AEN LAB NO: 9804232-01
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

American Environmental Network I

GEOMATRIX CONSULTANTS

PAGE 2

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, Metals by ICP EPA 3010 - Prep Date 04/28/98
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 50 ug/L 05/06/98
Bromobenzene 108-86-1 ND 50 ug/L 05/06/98
Bromochloromethane 74-97-5 ND 50 ug/L 05/06/98
Bromodichloromethane 75-27-4 ND 50 ug/L 05/06/98
Bromoform 75-25-2 ND 50 ug/L 05/06/98
Bromomethane 74-83-9 ND 100 ug/L 05/06/98
n-Butylbenzene 104-51-8 ND 50 ug/L 05/06/98
sec-Butylbenzene 135-98-8 ND 50 ug/L 05/06/98
tert-Butylbenzene 98-06-6 ND 50 ug/L 05/06/98
Carbon Tetrachloride 56-23-5 ND 50 ug/L 05/06/98
Chlorobenzene 108-90-7 ND 50 ug/L 05/06/98
Chloroethane 75-00-3 ND 100 ug/L 05/06/98
Chloroform 67-66-3 ND 50 ug/L 05/06/98
Chloromethane 74-87-3 ND 100 ug/L 05/06/98
2-Chlorotoluene 95-49-8 ND 50 ug/L 05/06/98
4-Chlorotoluene 106-43-4 ND 50 ug/L 05/06/98
Dibromochloromethane 124-48-1 ND 50 ug/L 05/06/98
1.2-Dibromo-3-chioropropane  96-12-8 ND 50 ug/L 05/06/98
1.2-Dibromoethane 106-93-4 ND 50 ug/L 05/06/98
Dibromomethane 74-95-3 ND 50 ug/L 05/06/98
1.2-Dichlorobenzene 95-50-1 ND 50 ug/L 05/06/98
1.3-Dichlorobenzene 6541-73-1 ND 50 ug/L 05/06/98
1.4-Dichlorobenzene 106-46-7 ND 50 ug/L 05/06/98
Dichlorodifluoromethane 75-71-8 ND 100 ug/L 05/06/98
1.1-Dichloroethane 75-34-3 ND 50 ug/L 05/06/98
1.2-Dichloroethane 107-06-2 ND 50 ug/L 05/06/98
1.1-Dichlorcethene 75-35-4 ND 50 ug/L 05/06/98
cis-1,2-Dichloroethene 156-59-2 ND 50 ug/L 05/06/98
trans-1,2-Dichloroethene 156-60-5 ND 50 ug/L 05/06/98
1.2-Dichloropropane 78-87-5 ND 50 ug/L 05/06/98
1.3-Dichloropropane 142-28-9 ND 50 ug/L 05/06/98
2, 2-Dichloropropane 594-20-7 ND 50 ug/L 05/06/98
1.1-Dichloropropene 563-58-6 ND 50 ug/L 05/06/98
Ethylbenzene 100-41-4 ND 50 ug/L 05/06/98
Hexachlorobutadiene 87-68-3 ND 50 ug/l. (5/06/98
[sopropylbenzene 08-82-8 ND 50 ug/L 05/06/98
p-Isopropyltoluene 99-87-6 ND 50 ug/L 05/06/98
Methylene Chioride 75-09-2 ND 200 ug/L 05/06/98
Naphthalene 91-20-3 ND 50 ug/L 05/06/98
n-Propylbenzene 103-65-1 ND 5¢ ug/L . 05/06/98



SAMPLE ID: GGW1

AEN LAB NO: 9804232-01
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

American Environmental Network

GEOMATRIX CONSULTANTS

PAGE 3

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Styrene 100-42-5 ND 50 ug/L 05/06/98
1.1.1,2-Tetrachloroethane 630-20-6 ND 50 ug/L 05/06/98
1.1.2.2-Tetrachloroethane 79-34-5 ND 50 ug/L 05/06/98
Tetrachloroethene 127-18-4 ND 50 ug/L 05/06/98
Toluene 108-88-3 ND 50 ug/L 05/06/98
1.2,3-Trichlorobenzene 87-61-6 ND 50 ug/L (5/06/98
1.2,4-Trichlorobenzene 120-82-1 ND 50 ug/L 05/06/98
1.1.1-Trichloroethane 71-55-6 ND 50 ug/L 05/06/98
1.1,2-Trichloroethane 79-00-5 ND 50 ug/L (05/06/98
Trichloroethene 79-01-6 ND 50 ug/L 05/06/98
Trichlorofluoromethane 75-69-4 ND 50 ug/L 05/06/98
1.2,3-Trichloropropane 96-18-4 ND 50 ug/L 05/06/98
1.2.4-Trimethylbenzene 95-63-6 ND 50 ug/L 05/06/98
1.3.5-Trimethylbenzene 108-67-8 ND 50 ug/L 05/06/98
Viny! Chloride 75-01-4 ND 100 ug/L 05/06/98
Xylenes, Total 1330-20-7 ND 100 ug/L 05/06/98
Acetone 67-64-1 ND 1000 ug/L 05/06/98
2-Butanone 78-93-3 ND 1000 ug/L 05/06/98
Carbon Disulfide 75-15-0 ND 100 ug/L 05/06/98
c15-1,3-Dichtoropropene 10061-01-5 ND 50 ug/L 05/06/98
trans-1,3-0ichloropropene 10061-02-6 ND 50 ug/L 05/06/98
2 -Hexanone 591-78-6 ND 500 ug/L 05/06/98
4-Methy1-2-pentanone 108-10-1 ND 500 ug/L 05/06/98
Vinyl Acetate 108-05-4 ND 500 ug/L 05/06/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 100 ug/L 05/06/98
CCR 17 Metals
S1lver EPA 6010 ND 0.005 mg/L 05/01/98
Arsenic EPA 6010 0.034 * 0.005 mg/L 05/05/98
Barium EPA 6010 0.23 * 0.01 mg/L 05/01/98
Beryllium EPA 6010 ND 0.002 mg/L 05/01/98
Cadmium EPA 6010 ND 0.005 mg/L 05/01/98
Cobalt EPA 6010 0.005 * 0.005 mg/L 05/01/98
Chromium EPA 6010 ND 0.01 mg/L 05/01/98
Copper EPA 6010 ND 0.01 mg/L 05/01/98
Mercury EPA 7470 ND 0.0002 mg/L 04/26/98
Molybdenum EPA 6010 (.03 * 0.01 mg/L 05/01/98
Micke) EPA 6010 0.01 * 0.01 mg/L 05/01/98
Lead EPA 6010 ND 0.04 mg/L 05/01/98
Antimony EPA 6010 ND 0.02 mg/L 05/01/98
Seleniuym EPA 6010 ND 0.01 mg/L 05/05/98
Thatlium EPA 6010 ND 0.05 mg/L 05/01/98
vanadium EPA 6010 ND 0.005 mg/L 05/01/98
2inc EPA 6010 0.11 * 0.01 mg/L 05/01/98



American Environmental Network I

PAGE 4
GEOMATRIX CONSULTANTS
SAMPLE ID: GGW] DATE SAMPLED: 04/22/98
AEN LAB NO: 9804232-01 DATE RECEIVED: 04/22/98
AEN WORK ORDER: 9804232 REPORT DATE: 06/02/98
CLIENT PRQJ. ID: 4710
METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED

Not detected at or above the reporting limit
Yalue at or above reporting Timit

=
=
o



SAMPLE ID: GGW1-1.0
AEN LAB NO: 9804232-02
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

Amer

GEOMATRIX CONSULTANTS

ican Environmental Network

PAGE 5

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CASH# RESULT LIMIT UNITS ANALYZED
#Digestion for ICP/AA EPA 3050A - Prep Date  04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 180 * 5 mg/kg 05/01/98
Beryllium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 ND 0.5 mg/kg 05/01/98
Cobalt EPA 6010 8 * 1 mg/kg 05/01/98
Chromium EPA 6010 31 * 2 mg/kg 05/01/98
Copper EPA 6010 12 * 2 mg/kg 05/01/98
Mercury EPA 7471 ND 0.06 mg/kg 05/03/98
Mo1ybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 21 * 2 mg/kg 05/01/98
Lead EPA 6010 6 * 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 mg/kg 06/08/98
Thallium EPA 6010 ND 50 mg/kg 05/01/98
Yanadium EPA 6010 31 * 2 mg/kg 05/01/98
Zinc EPA 6010 22 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting limit

o

*

Yalue at or above reporting limit



SAMPLE ID: GGWZ2

AEN LAB NO: 9804232-03
AEN WORK QORDER: 9804232
CLIENT PROJ. ID: 4710

American Environmental Network

GEOMATRIX CONSULTANTS

PAGE 6

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Sample Filtration GFF 0.7 um - Filtr Date 04/24/98
TPH as Gas 5030/GC-FID ND 0.05 mg/L 04/30/98
#Silica gel Cleanup EPA 3630M - Cleanup 05/01/98
#xtraction for TPH EPA 3510 - Extrn Date 05/01/98
TPH as Diesel GC-FID ND 0.05 mg/L 05/02/98
#Digestion, Metals by ICP EPA 3010 - Prep Date 04/28/98
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 5 ug/L 05/01/98
Bromobenzene 108-86-1 ND 5 ug/L 05/01/98
Bromochloromethane 74-97-5 ND 5 ug/lL 05/01/98
Bromodichloromethane 75-27-4 ND 5 ug/L 05/01/98
Bromoform 75-25-2 ND 5 ug/L 05/01/98
Bromomethane 74-83-9 ND 10 ug/L 05/01/98
n-Butylbenzene 104-51-8 ND 5 ug/L 05/01/98
sec-Butylbenzene 135-98-8 ND 5 ug/L 05/01/98
tert-Butylbenzene 98-06-6 ND 5 ug/L 05/01/98
Carbon Tetrachloride 56-23-5 ND 5 ug/L 05/01/98
Chlarobenzene 108-90-7 ND 5 ug/L 05/01/98
Chloroethane 75-00-3 ND 10 ug/L 05/01/98
Chloroform 67-66-3 ND 5 ug/L 05/01/98
Chloromethane 74-87-3 ND 10 ug/L 05/01/98
2-Chlorotoluene 95-49-8 ND 5 ug/L 05/01/98
4-Chlorotoluene 106-43-4 ND 5 ug/L 05/01/98
Dibromochloromethane 124-48-1 ND 5 ug/lL. 05/01/98
1.2-Dibromo-3-chloropropane  96-12-8 ND 5 ug/L 05/01/98
1.2-Dibromoethane 106-93-4 ND 5 ug/L 05/01/98
Dibromomethane 74-95-3 ND 5 ug/L 05/01/98
1.2-Dichlorobenzene 95-50-1 ND 5 ug/L 05/01/98
1.3-Dichlorobenzene 541-73-1 ND 5 ug/L 05/01/98
1.4-Dichlorobenzene 106-46-7 ND 5 ug/L 05/01/98
Dichlorodifluoromethane 75-71-8 ND 10 ug/L 05/01/98
1.1-Dichloroethane 75-34-3 120 5 ug/L 05/01/98
1.2-Dichloroethane 107-06-2 ND 5 ug/L 05/01/98
1.1-Dichloroethene 75-35-4 . ND 5 ug/L 05/01/98
c1s5-1,2-Dichloroethene 156-59-2 ND 5 ug/L 05/01/98
trans-1,2-Dichloroethene 156-60-5 ND 5 ug/L 05/01/98
1.2-Dichloropropane 78-87-5 ND 5 ug/L 05/01/98

s

N R N



SAMPLE ID: GGW2

AEN LAB NO: 9804232-03
AEN WORK ORDER: 9804232
CLIENT PRQJ. ID: 4710

GEOMATRIX CONSULTANTS

American Environmental Network

PAGE 7

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98

REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
1 .3-Dichloropropane 142-28-9 ND 5 ug/L 05/01/98
2.2-Dichloropropane 594-20-7 ND 5 ug/L 05/01/98
.. 1-Dichioropropene 563-58-6 ND 5 ug/L 05/01/98
Lthylbenzene 100-41-4 ND 5 ug/L 05/01/98
Hexachlorobutadiene 87-68-3 ND 5 ug/L 05/01/98
“sopropy |benzene 98-82-8 ND 5 ug/L 05701798
- Isopropyltoluene 99-87-6 ND 5 ug/L 05/01/98
Methylene Chloride 75-09-2 ND 20 ug/L 05/01/98
Haphthalene 91-20-3 ND 5 ug/L 05/01/98
r-Propylbenzene 103-65-1 ND 5 ug/L 05/01/98
Styrene 100-42-5 ND 5 ug/L 05/01/98
1.1.1.2-Tetrachloroethane 630-20-6 ND 5 ug/L 05/01/98
1.1,2.2-Tetrachtoroethane 79-34-5 ND 5 ug/L 05/01/98
Tetrachloroethene 127-18-4 ND 5 ug/L 05/01/98
Toluene 108-88-3 ND 5 ug/L 05/01/98
1.2.3-Trichlorgbenzene 87-61-6 ND 5 ug/L 05/01/98
1.2.4-Trichlorobenzene 120-82-1 ND 5 ug/L 05/01/98
1.1, 1-Trichloroethane 71-55-6 ND 5 ug/L 05/01/98
'.1.2-Trichloroethane 79-00-5 ND 5 ug/L 05/01/98
Trichloroethene 79-01-6 ND 5 ug/L 05/01/98
Trichlorofluoromethane 75-69-4 ND 5 ug/L 05/01/98
i.2.3-Trichloropropane 96-18-4 ND 5 ug/L 05/01/98
».2,4-Trimethylbenzene 95-63-6 ND 5 ug/L 05/01/98
1.3.5-Trimethylbenzene 108-67-8 ND 5 ug/L 05/01/98
Yinyl Chloride 75-01-4 11 * 10 ug/L 05/01/98
Xylenes. Total 1330-20-7 ND 10 ug/L 05/01/98
Acetone 67-64-1 ND 100 ug/L 05/01/98
2-Butanone 78-93-3 ND 100 ug/L 05/01/98
Carbon Disulfide 75-15-0 ND 10 ug/L 05/01/98
¢15-1.3-Dichloropropene 10061-01-5 ND 5 ug/L 05/01/98
trans-1,3-Dichloropropene 10061-02-6 ND 5 ug/L 05/01/98
. -Hexanone 591-78-6 ND 50 ug/L 05/01/98
«-Methy1-2-pentanone 108-10-1 ND 50 ug/L 05/01/98
iyl Acetate 108-05-4 ND 50 ug/L 05/01/98
« -Chloroethyl Vinyl Ether 110-75-8 ND 10 ug/L 05/01/98
CCR 17 Metals

Silver EPA 6010 ND 0.005 mg/L 05/01/98
Arsenic EPA 6010 ND 0.005 mg/L 05/05/98
Rarium EPA 6010 0.15 * 0.01 mg/L 05/01/98
Peryllium EPA 6010 ND 0.002 mg/L 05/01/98
Cadmium EPA 6010 ND 0.005 mg/L 05/01/98
ifabalt EPA 6010 0.006 * 0.005 mg/L 05/01/98
Chromium EPA 6010 ND 0.01 mg/L 05/01/98



SAMPLE ID: GGWZ

AEN LAB NO: 9804232-03
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

GEQOMATRIX CONSULTANTS

American Environmental Network l

PAGE 8

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Copper £PA 6010 ND 0.01 mg/L 05/01/98
Mercury EPA 7470 ND 0.0002 mg/L 04/26/98
Motybdenum EPA 6010 0.05 * 0.01 mg/L 05/01/98
hckel EPA 6010 0.03 * 0.01 mg/L 05/01/98
L.ead EPA 6010 ND 0.04 mg/L 05/01/98
Antimony EPA 6010 ND 0.02 mg/L 05/01/98
Salenium EPA 6010 ND 0.01 mg/L 05/05/98
Thaitium EPA 6010 ND 0.05 mg/L 05/01/98
Vanadium EPA 6010 ND 0.005 mg/L 05/01/98
Zinc EPA 6010 0.01 * 0.01 mg/L 05/01/98
ND = Not detected at or above the reporting limit

u

w

Value at or above reporting limit



SAMPLE ID: GGWZ2-2.0
AEN LAB NO: 9804232-04
AEN WORK ORDER: 9804232

GEOMATRIX CONSULTANTS

American Environmental Network

PAGE 9

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 10 * 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 150 * 5 mg/kg 05/01/98
Beryllium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 ND 0.5 mg/kg 05/01/98
Cobalt EPA 6010 6 * 1 mg/kg 05/01/98
Chromium EPA 6010 47 * 2 mg/kg 05/01/98
Copper EPA 6010 10 * 2 mg/kg 05/01/98
Mercury EPA 7471 ND 0.06 mg/kg 05/03/98
Mo1ybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 25 * 2 mg/kg 05/01/98
Lead EPA 6010 7* 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 mg/kg 06/08/98
Thallium EPA 6010 ND 50 mg/kg 05/01/98
Vanadium EPA 6010 36 * 2 mg/Kg 05/01/98
Zinc EPA 6010 31 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting Timit

no

* = Y3glue at or above reporting limit



American Environmental Network
PAGE 10
GEOMATRIX CONSULTANTS
DATE SAMPLED: 04/22/98

DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

SAMPLE ID: GGW3

AEN LAB NO: 9804232-05
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Sample Filtration 0.45 um - Filtr Date 04/24/98
TPH as Gas 5030/GC-FID 0.22 * 0.05 mg/L 04/30/98
#0igestion, Metals by ICP  EPA 3010 - Prep Date 04/28/98
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 5 ug/L 05/01/98
Bromobenzene 108-86-1 ND 5 ug/L 05/01/98
Bromochlcromethane 74-97-5 ND 5 ug/L 05/01/98
Bromodichloromethane 75-27-4 ND 5 ug/L 05/01/98
Bromoform 75-25-2 ND 5 ug/t 05/01/98
Bromomethane 74-83-9 ND 10 ug/L 05/01/98
n-Butylbenzene 104-51-8 ND 5 ug/L 05/01/98
sec-Butylbenzene 135-98-8 ND 5 ug/L 05/01/98
tert-Butylbenzene 98-06-6 ND 5 ug/L 05/01/98
Carbon Tetrachloride 56-23-5 ND 5 ug/L 05/01/98
Chlorobenzene 108-90-7 ND 5 ug/L 05/01/98
Chloroethane 75-00-3 ND 10 ug/L 05/01/98
Chloroform 67-66-3 ND 5 ug/L 05/01/98
Chloromethane 74-87-3 ND 10 ug/L 05/01/98
2-Chlorotoluene 95-49-8 ND 5 ug/L 05/01/98
4-Chlorotoluene 106-43-4 ND 5 ug/L 05/01/98
Dibromochloromethane 124-48-1 ND 5 ug/L 05/01/98
1.2-Dibromo-3-chloropropane 96-12-8 ND 5 ug/L 05/01/98
1.2-Dibromoethane 106-93-4 ND 5 ug/L 05/01/98
Jibromomethane 74-95-3 ND 5 ug/L 05/01/98
1.2-Dichlorobenzene 95-50-1 ND 5 ug/L 05/01/98
1.3-Dichlorobenzene 541-73-1 ND 5 ug/L 05/01/98
1.4-Dichlorobenzene 106-46-7 ND 5 ug/L 05/01/98
Dichlorodifluoromethane 75-71-8 ND 10 ug/L 05/01/98
1.1-Dichloroethane /5-34-3 6 5 ug/L 05/01/98
1.2-Dichloroethane 107-06-2 ND 5 ug/L 05/01/98
1.1-Dichleroethene 75-35-4 ND 5 ug/L 05/01/98
c1s-1,2-Dichloroethene 156-59-2 ND 5 ug/l 05/01/98
trans-1,2-Dichloroethene 156-60-5 ND 5 ug/L 05/01/98
1.2-bichloropropane /8-87-5 ND 5 ug/L 05/01/98
1.3-Dichloropropane 142-28-9 ND 5 ug/L 05/01/98
2.2-Dichloropropane 594-20-7 ND 5 ug/L 05/01/98
1.1-Dichloropropene 563-58-6 ND 5 ug/L 05/01/98
Ethylbenzene 100-41-4 ND 5 ug/L 05/01/98
Hexachlorobutadiene 87-68-3 ND 5 ug/L 05/01/98
[sopropylbenzene 98-82-8 ND 5 ug/L 05/01/98
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SAMPLE ID: GGW3

AEN LAB NO: 9804232-05
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

American Environmental Network

GEOMATRIX CONSULTANTS

PAGE 11

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CASH RESULT LIMIT UNITS ANALYZED
n-Isopropyltoluene 99-87-6 ND 5 ug/L 05/01/98
Mathytene Chloride 75-09-2 ND 10 ug/L 05/01/98
Maphthalene 91-20-3 ND 5 ug/L 05/01/98
n-Propy lbenzene 103-65-1 ND 5 ug/L 05/01/98
Styrene 100-42-5 ND 5 ug/L 05/01/98
1.1,1.2-Tetrachloroethane 630-20-6 ND 5 ug/L 05/01/98
1.1.2.2-Tetrachloroethane 79-34-5 ND 5 ug/L 05/01/98
Tetrachloroethene 127-18-4 ND 5 ug/L 05/01/98
Toluene 108-88-3 ND 5 ug/L 05/01/98
1.2.3-Trichlorobenzene 87-61-6 ND 5 ug/L 05/01/98
1.2.4-Trichlorobenzene 120-82-1 ND 5 ug/L 05/01/98
1.1.1-Trichloroethane 71-55-6 ND 5 ug/L 05/01/98
1.1,2-Trichloroethane 79-00-5 ND 5 ug/L 05/01/98
Trichloroethene 79-01-6 ND 5 ug/L 05/01/98
Trichlorofluoromethane 75-69-4 ND 5 ug/L 05/01/98
1.2,3-Trichloropropane 06-18-4 ND 5 ug/L 05/01/98
1.2.4-Trimethylbenzene 95-63-6 120 5 ug/L {5/01/98
1.3.5-Trimethylbenzene 108-67-8 11 5 ug/L 05/01/98
Yinyl Chloride 75-01-4 ND 10 ug/L 05/01/98
Xylenes, Total 1330-20-7 13 10 ug/L 05/01/98
Acetone 67-64-1 ND 100 ug/L 05/01/98
?-Butanane 78-93-3 ND 100 ug/L 05/01/98
Carbon Disulfide 75-15-0 ND 10 ug/L 05/01/98
cis-1,3-Dichloropropene 10061-01-5 ND 5 ug/L 05/01/98
trans-1,3-Dichloropropene 10061-02-6 ND 5 ug/L 05/01/98
Z2-Hexanone 591-78-6 ND 50 ug/L 05/01/98
4-Methyl-2-pentanone 108-10-1 ND 50 ug/L 05/01/98
Vinyl Acetate 108-05-4 ND 50 ug/L 05/01/98"
2-Chloroethyl Vinyl Ether 110-75-8 ND 10 ug/L 05/01/98
CCR 17 Metals
Silver EPA 6010 ND 0.005 mg/L 05/01/98
Arsenic EPA 6010 ND 0.005 mg/L 05/05/98
Barium EPA 6010 0.52 0.01 mg/L 05/01/98
Zeryllium EPA 6010 ND 0.002 mg/L 05/01/98
Cadmium EPA 6010 ND 0.005 mg/L 05/01/98
Cobalt EPA 6010 0.006 0.005 mg/L 05/01/98
Chromium EPA 6010 ND 0.01 mg/L 05/01/98
Copper EPA 6010 ND 0.01 mg/L 05/01/98
Mercury EPA 7470 ND 0.0002 mg/L 04/26/98
Molybdenum EPA 6010 ND 0.01 mg/L 05/01/98
ihickel EPA 6010 ND 0.01 mg/L 05/01/98
|_ead EPA 6010 ND 0.04 mg/L 05/01/98
Intimony EPA 6010 ND 0.02 mg/L 05/01/98
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PAGE 12
GEOMATRIX CONSULTANTS
SAMPLE ID: GGW3 DATE SAMPLED: 04/22/98
AEN LAB NO: 9804232-05 DATE RECEIVED: 04/22/98
AEN WORK ORDER: 9804232 REPORT DATE: 06/02/98
CLIENT PROJ. ID: 4710
METHQD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Selenium EPA 6010 ND 0.01 mg/L 05/05/98
Thallium EPA 6010 ND 0.05 mg/L 05/01/98
Yanadium EPA 6010 ND 0.005 mg/L 05/01/98
2inc EPA 6010 0.10 * 0.01 mg/L 05/01/98
NI} = Not detected at or above the reporting limit

Value at or above reporting limit
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SAMPLE ID: GGW3-1.5
AEN LAB NO: 9804232-06
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

American Environmental Network

PAGE 13

GEOMATRIX CONSULTANTS

DATE SAMPLED: 04/22/98
DATE RECEIVED: (4/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 12 * 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/kg 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 1,600 * 5 mg/kg 05/01/98
Beryllium EPA 6010 ND 0.5 mg/kg 05/01/98
Cadmium EPA 6010 3.0 % 0.5 mg/kg 05/01/98
Cobalt EPA 6010 11 * 1 mg/kg 05/01/98
Chromium EPA 6010 88 * 2 mg/kg 05/01/98
Copper EPA 6010 32 * 2 mg/kg 05/01/98
Mercury EPA 7471 0.32 * 0.06 mg/kg 05/03/98
Molybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 29 * 2 mg/kg 05/01/98
Lead EPA 6010 390 * 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 mg/kg 06/08/98
Thallium EPA 6010 ND 50 mg/kg 05/01/98
Vanadium EPA 6010 40 * 2 mg/kg 05/01/98
Zinc EPA 6010 900 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting limit

[

*

Value at or above reporting Tlimit



American Environmental Network
PAGE 14
GEOMATRIX CONSULTANTS
DATE SAMPLED: 04/22/98

DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

SAMPLE ID: GGw4

AEN LAB NO: 9804232-07
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, Metals by ICP EPA 3010 - Prep Date 04/28/98
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 500 ug/L 05/06/98
Bromobenzene 108-86-1 ND 500 ug/L 05/06/98
Bromochloromethane 74-97-5 ND 500 ug/L 05/06/98
Bromodichlaromethane 75-27-4 ND 500 ug/L 05/06/98
Bromoform 75-25-2 ND 500 ug/L 05/06/98
Bromomethane 74-83-9 ND 1000 ug/L 05/06/98
n-Butylbenzene 104-51-8 ND 500 ug/L 05/06/98
sec-Butylbenzene 135-98-8 ND 500 ug/L 05/06/98
rert-Butylbenzene 08-06-6 ND 500 ug/L 05/06/98
Carbon Tetrachloride 56-23-5 ND 500 ug/L 05/06/98
Chlorobenzene 108-90-7 ND 500 ug/L 05/06/98
Chloroethane 75-00-3 ND 1000 ug/L 05/06/98
Chloroform 67-66-3 ND 500 ug/L 05/06/98
Chloromethane 74-87-3 ND 1000 ug/L 05/06/98
2-Chlorotoluene 95-49-8 ND 500 ug/L 05/06/98
4-Chlorotoluene 106-43-4 ND 500 ug/L 05/06/98
Dibromochloromethane 124-48-1 ND 500 ug/L 05/06/98
1. 2-Dibromo-3-chloropropane  96-12-8 ND 500 ug/L 05/06/98
1.2-Dibromoethane 106-93-4 ND 500 ug/L 05/06/98
Dibromomethane 74-95-3 ND 500 ug/L 05/06/98
L.2-Dichlorobenzene 95-50-1 ND 500 ug/L 05/06/98
t.3-Dichlorobenzene 541-73-1 ND 500 ug/L. 05/06/98
1.4-Dichlorobenzene 106-46-7 ND 500 ug/L 05/06/98
Dichlorodifluoromethane 75-71-8 ND 1000 wg/L 05/06/98
1.1-Dichloroethane 75-34-3 ND 500 ug/L 05/06/98
1.2-Dichloroethane 107-06-2 ND 500 ug/L 05/06/98
1.1-Dichloroethene 75-35-4 ND 500 ug/L 05/06/98
c1s-1,2-Dichloroethene 156-59-2 ND 530 ug/L 05/06/98
trans-1,2-0ichloroethene 156-60-5 ND 500 ug/L 05/06/98
1.2-Dichloropropane 78-87-5 ND 500 ug/L 05/06/98
1.3-Dichloropropane 142-28-9 ND 500 ug/L 05/06/98
2.2-Dichloropropane 594.-20-7 ND 500 ug/L 05/06/98
1.1-Dichloropropene 563-58-6 ND 500 ug/L 05/06/98
Ethylbenzene 100-41-4 ND 500 ug/L 05/06/98
Hexachlorobutadiene 87-68-3 ND 500 ug/L 05/06/98
Isopropylbenzene 98-82-8 ND 500 ug/L. 05/06/98
p-Isopropyltoluene 99-87-6 ND 500 ug/L 05/06/98
Methylene Chioride 75-09-2 ND 1000 ug/L 05/06/98
Naphthalene 91-20-3 ND 500 ug/L 05/06/98
n-Propylibenzene 103-65-1 ND 500 ug/L 05/06/98



SAMPLE ID: GGW4

AEN LAB NO: 9804232-07
AEN WORK ORDER: 9804232
CLIENT PROJ. ID: 4710

American Environmental Network

GEOMATRIX CONSULTANTS

PAGE 15

DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Styrene 100-42-5 ND 500 ug/L 05/06/98
1.1.1,2-Tetrachloroethane 630-20-6 ND 500 ug/L 05/06/98
1,1.2.2-Tetrachloroethane 79-34-5 ND 500 ug/L 05/06/98
Tetrachloroethene 127-18-4 ND 500 ug/L 05/06/98
Toluene 108-88-3 ND 500 ug/L 05/06/98
1.2.3-Trichlorobenzene 87-61-6 ND 500 ug/L 05/06/98
1.2.4-Trichlorobenzene 120-82-1 ND 500 ug/L 05/06/98
1.1.1-Trichloroethane 71-55-6 ND 500 ug/L 05/06/98
1.1.2-Trichloroethane 79-00-5 ND 500 ug/L 05/06/98
Trichloroethene 79-01-6 ND 500 ug/L 05/06/98
Trichlorofluoromethane 75-69-4 ND 500 ug/L 05/06/98
1.2.3-Trichloropropane 96-18-4 ND 500 ug/L 05/06/98
1.2.4-Trimethylbenzene 95-63-6 ND 500 ug/L 05/06/98
1.3.5-Trimethylbenzene 108-67-8 ND 500 ug/L 05/06/98
Vinyl Chloride 75-01-4 ND 1000 ug/L 05/06/98
Xylenes. Total 1330-20-7 ND 1000 ug/L 05/06/98
Acetone 67-64-1 ND 10000 ug/L 05/06/98
2-Butanone 78-93-3 ND 10000 ug/L 05/06/98
Carbon Disulfide 75-15-0 ND 1000 ug/L 05/06/98
c1s-1,3-Dichloropropene 10061-01-5 ND 500 ug/L 05/06/98
trans-1.3-Dichloropropene 18061-02-6 ND 500 ug/L 05/06/98
2-Hexancne 591-78-6 ND 5000 ug/L 05/06/98
4-Methyl-2-pentanone 108-10-1 ND 5000 ug/L 05/06/98
Vinyl Acetate 108-05-4 ND 5000 ug/L 05/06/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 1000 ug/L 05/06/98
CCR 17 Metals
Silver EPA 6010 ND 0.005 mg/L 05/01/98
Arsenic EPA 6010 0.008 0.005 mg/L 05/05/98
Barium EPA 6010 0.04 0.01 mg/L 05/01/98
Beryllium EPA 6010 ND 0.002 mg/L 05/01/98
Cadmium EPA 6010 ND 0.005 mg/L 05/01/98
Cobalt EPA 6010 ND 0.005 mg/L 05/01/98
Chromium EPA 6010 ND 0.01 mg/L 05/01/98
Copper EPA 6010 ND 0.01 mg/L 05/01/98
Mercury EPA 7470 ND 0.0002 mg/L 04/26/98
Molybdenum EPA 6010 ND 0.01 mg/L 05/01/98
Nickel EPA 6010 ND 0.01 mg/L 05/01/98
Lead EPA 6010 ND 0.04 mg/L 05/01/98
Antimony £PA 6010 ND 0.02 mg/L 05/01/98
Selenium EPA 60310 ND 0.01 mg/L 05/05/98
Thallium EPA 6010 ND 0.05 mg/L 05/01/98
Vanadium EPA 6010 0.032 * 0.005 mg/L 05/01/98
Zinc EPA 6010 0.01 * 0.01 mg/L 05/01/98
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PAGE 16
GEOMATRIX CONSULTANTS
SAMPLE ID: GGW4 DATE SAMPLED: 04/22/98
AEN LAB NO: 9804232-07 DATE RECEIVED: 04/22/98
AEN WORK ORDER: 9804232 REPORT DATE: 06/02/98
CLIENT PROJ. ID: 4710
METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
ND = Not detected at or above the reporting limit

;‘.
i n

Value at or above reporting limit
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GEOMATRIX CONSULTANTS
SAMPLE ID: GGW4-1.5 DATE SAMPLED: 04/22/98
AEN LAB NQO: 9804232.08 DATE RECEIVED: 04/22/98
AEN WORK ORDER: 9804232 REPORT DATE: 06/02/98
CLIENT PROJ. ID: 4710
METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion for ICP/AA EPA 3050A - Prep Date 04/30/98
Arsenic EPA 6010 ND 10 mg/kg 05/08/98
Selenium EPA 6010 ND 20 mg/ka 05/08/98
CCR 17 Metals
Silver EPA 6010 ND 0.5 mg/kg 05/01/98
Barium EPA 6010 260 * 5 mg/kg 05/01/98
Bery11ium EPA 6010 0.5 * 0.5 mg/kg 05/01/98
Cadmium EPA 6010 0.6 * 0.5 mg/kg 05/01/98
Cobalt EPA 6010 18 * 1 mg/kg 05/01/98
Chraomium EPA 6010 4 * 2 mg/kg 05/01/98
Copper EPA 6010 24 * 2 mg/kg 05/01/98
Mercury EPA 7471 0.07 * 0.06 mg/kg 05/03/98
Mol ybdenum EPA 6010 ND 2 mg/kg 05/01/98
Nickel EPA 6010 39 * 2 mg/kg 05/01/98
Lead EPA 6010 B4 * 4 mg/kg 05/01/98
Antimony EPA 6010 ND 5 mg/kg 06/08/98
Thallium EPA 6010 ND 50 mg/kg 05/01/98
Vanadium EPA 6010 43 * 2 mg/kg 05/01/98
Zinc EPA 6010 120 * 5 mg/kg 05/01/98
ND = Not detected at or above the reporting limit

* = Yalue at or above reporting limit



SAMPLE ID: GGW13
AEN LAB NO: 9804232-09
AEN WORK ORDER: 9804232
CLIENT PRQJ. ID: 4710
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GEOMATRIX CONSULTANTS
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DATE SAMPLED: 04/22/98

DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHQOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Sample Filtration GFF 0.7 um - Filtr Date 04/24/98
TPH as Gas 5030/GC-FID 0.24 0.05 mg/L 04/30/98
#Silica gel Cleanup EPA 3630M - Cleanup 05/01/98
#txtraction for TPH EPA 3510 - Extrn Date  05/01/98
TPH as Diesel GC-FID ND 0.05 mg/L 05/02/98
#Digestion, Metals by ICP  EPA 3010 - Prep Date 04/28/98
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 5 ug/L 05/02/98
Bromobenzene 108-86-1 ND 5 ug/L 05/02/98
Bromochioromethane 74-97-5 ND 5 ug/L 05/02/98
Bromodichloromethane 75-27-4 ND 5 ug/L 05/02/98
Bromoform 75-25-2 ND 5 ug/L 05/02/98
Bromomethane 74-83-9 ND 10 ug/L 05/02/98
n-8utylbenzene 104-51-8 ND 5 ug/L 05/02/98
sec-Butyibenzene 135-98-8 ND 5 ug/L 05/02/98
tert-Butylbenzene 98-06-6 ND 5 ug/L 05/02/98
Carbon Tetrachloride 56-23-5 ND 5 ug/L 05/02/98
Chlorobenzene 108-90-7 ND 5 ug/L 05/02/98
Chloroethane 75-00-3 ND 10 ug/L 05/02/98
Chloroform 67-66-3 ND 5 ug/L 05/02/98
Chloromethane 74-87-3 ND 10 ug/L 05/02/98
2-Chlorotoluene 95-49-8 ND 5 ug/L 05/02/98
4-Chlorotoluene 106-43-4 ND 5 ug/L 05/02/98
Dibromochtoromethane 124-48-1 ND 5 ug/L 05/02/98
1.2-Dibromo-3-chloropropane  96-12-8 ND 5 ug/L 05/02/98
1,2-Dibromoethane 106-93-4 ND 5 ug/L 05/02/98
Dibromomethane 74-95-3 ND 5 ug/L 05/02/98
1.2-Bichlorobenzene 95-50-1 ND 5 ug/L 05/02/98
1,3-Dichlorobenzene 541-73-1 ND 5 ug/L 05/02/98
1.4-Dichlorobenzene 106-46-7 ND 5 ug/L 05/02/98
Dichlorodifiuoromethane 75-71-8 ND 10 ug/L 05/02/98
1,1-Bichlaroethane 75-34-3 5 5 ug/L 05/02/98
1,2-Dichloroethane 107-06-2 ND 5 ug/L (5/02/98
1.1-Dichloroethene 75-35-4 ND 5 ug/L 05/02/98
cis-1,2-Dichloroethene 156-59-2 ND 5 ug/L 05/02/98
trans-1,2-Dichloroethene 156-60-5 ND 5 ug/L 05/02/98
1.2-Dichloropropane 78-87-5 ND 5 ug/L 05/02/98
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GEOMATRIX CONSULTANTS

SAMPLE ID: GGW13 dueliovt Gow=-3

AEN LAB NO: 9804232.09
AEN WORK QRDER: 9804232
CLIENT PROJ. ID: 4710

PAGE 19

DATE SAMPLED: 04/22/98
DATE RECEIVED: (4/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
1.3 Dichloropropane 142-28-9 ND 5 ug/L 05/02/98
2.2-Dichioropropane 594-20-7 ND 5 ug/L 05/02/98
1.1-Dichloropropene 563-58-6 ND 5 ug/L 05/02/98
Ethylbenzene 100-41-4 ND 5 ug/L 05/02/98
Hexachlorobutadiene 87-68-3 ND 5 ug/L 05/02/98
Isopropylbenzene 98-82-8 ND 5 ug/L 05/02/98
p-1sopropyltoluene 99-87-6 ND 5 ug/L 05/02/98
Methylene Chloride 75-09-2 ND 20 ug/L 05/02/98
Naphthalene 91-20-3 ND 5 ug/L 05/02/98
n-Propylibenzene 103-65-1 ND 5 ug/L 05/02/98
Styrene 100-42-5 ND 5 ug/L 05/02/98
1.1.1.2-Tetrachloroethane 630-20-6 ND 5 ug/L 05/02/98
1.1.2.2-Tetrachloroethane 79-34-5 ND 5 ug/L 05/02/98
Tetrachloroethene 127-18-4 ND 5 ug/L 05/02/98
Toluene 108-88-3 ND 5 ug/L 05/02/98
1.2.3-Tr1ch1orobenzene 87-61-6 ND 5 ug/L 05/02/98
1.2.4-Trichlorobenzene 120-82-1 ND 5 ug/L 05/02/98
1.1.1-Trichloroethane 71-55-6 ND 5 ug/L 05/02/98
1.1.2-Trichloroethane 79-00-5 ND 5 ug/L 05/02/98
Trichloroethene 79-01-6 ND 5 ug/L 05/02/98
Trichlorofluoromethane 75-69-4 ND 5 ug/L 05/02/98
1.2.3-Trichloropropane 96-18-4 ND 5 ug/L 05/02/98
1.2.4-Trimethylbenzene 95-63-6 110 * 5 ug/L 05/02/98
1.3.5-Trimethylbenzene 108-67-8 10 * 5 ug/L 05/02/98
Vinyl Chloride 75-01-4 ND 10 ug/L 05/02/98
Xylenes, Total 1330-20-7 10 * 10 ug/L 05/02/98
Acetone 67-64-1 ND 100 ug/L 05/02/98
2-Butanone 78-93-3 ND 100 ug/L 05/02/98
Carbon Disulfide 75-15-0 ND 10 ug/L 05/02/98
cis-1.3-Dichioropropene 10061-01-5 ND 5 ug/L 05/02/98
trans-1.3-Dichloropropene 10061-02-6 ND 5 ug/L 05/02/98
2-llexanone 591-78-6 ND 50 ug/L 05/02/98
4-Methy1-2-pentanone 108-10-1 ND 50 ug/L 05/02/98
Virnvs1 Acetate 108-05-4 ND 50 ug/L 05/02/98
2-{Chioroethyl Vinyl Ether 113-75-8 ND 10 ug/L 05/02/98
CCR 17 Metals
Silver EPA 6010 ND 0.005 mg/L 05/01/98
Arsenic EPA 6010 ND 0.005 mg/L 05/05/98
Barium EPA 6010 0.41 * 0.01 mg/L 05/01/98
Bervilium EPA 6010 ND 0.002 mg/L 05/01/98
Cadmium EPA 6010 ND 0.005 mg/L 05/01/98
Cotinlt EPA 6010 0.006 * 0.005 mg/L 05/01/98
Chromium EPA 6010 ND 0.01 mg/L 05/01/98
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GEOMATRIX CONSULTANTS

SAMPLE ID: GGW13 chwelitade Gow3s
AEN LAB NO: 9804232-09

AEN WORK ORDER: 9804232

CLIENT PROJ. ID: 4710
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DATE SAMPLED: 04/22/98
DATE RECEIVED: 04/22/98
REPORT DATE: 06/02/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Copner EPA 6010 ND 0.01 ma/L 05/01/98
Mercury EPA 7470 ND 0.0002 mg/L 04/26/98
Mo i vbdenum EPA 6010 ND 0.01 mg/L 05/01/98
Niovel EPA 6010 ND 0.01 mg/L 05/01/98
Lea] EPA 6010 ND 0.04 mg/L 05/01/98
Ant rmony EPA 6010 ND 0.02 mg/L 05/01/98
Selenium EPA 6010 ND 0.01 mg/L 05/05/98
That1ium EPA 6010 ND 0.05 mg/L 05/01/98
Vanadium EPA 6010 ND 0.005 mg/L 05/01/98
Zinc EPA 6010 0.08 * 0.01 mg/L 05/01/98

NO

Not detected at or above the reporting limit
*

Value at or above reporting Timit
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AEN (CALIFORNIA)
QUALITY CONTROL REPORT

AEN JOB NUMBER: 9804232
CLIENT PROJECT ID: 4710

Quality Control and Project Summary

AT1 laboratory quality control parameters were found to be within established
Jimits.

Defimtions

Laboratory Control Sample (LCS)/Method Spikes(s): Control samples ¢f known composition. LCS and Method Spike
data are used to validate batch analytical results.

Matrix Spike(s): Aliquot of a sample (agueous or solid) with added quantities of specific compounds and
subjected to the entire analytical procedure. Matrix spike and matrix spike duplicate QC data are advisory.

Method Blank: An analytical control consisting of all reagents, internal standards, and surrogate standards
carried through the entire analytical process. Used to monitor laboratery background and reagent contamination,

Not Detected (NO): Not detected at or above the reporting limit.
Relative Percent Difference (RPD}: An indication of methed precision based on duplicate analyses.

Reporting Limt (RL): The lowest concentration routinely determined during laboratory cperations. The RL is
generalty 1 to 10 times the Method Detection Limit (MDL). Reporting limits are matrix, method. and analyte
dependent and take 1nto account any dilutions performed as part of the analysis.

Surrogates: OCrgamic compounds which are similar to anatytes of interest in chemical behavicur, but are not found
1 environmental samples, Surrogates are added to all blanks, calibration and check standards, samples. and
spiked sampies. Surrogate recovery is momitored as an ndication of acceptable sampie preparation and

instrument performance.

D: Surrogates diluted out.
[ Interference.

Y. ingdicates result ocutside of established laboratory QC limts.



WORK ORDER: 9804232

METHOD BLANK SAMPLES

SAMPLE TYPE: Blank-Method/Media blank

MATRIX: Water

LAB 1D:
PREPARED:
ANALYZED:

REPORTING
LIMIT

QUALITY CONTROL REPORT
ANALYSIS: Arsenic

IFW_PBW_W
05/05/98

SPIKE
VALUE

American Environmental Network

PAGE QR-2

______________________________________________________________________________________________________________________

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

INSTRUMENT: TJA Enviro 36
UNITS: mg/L
METHOD:

REF
ANALYTE RESULT RESULT
Arsenic ND
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Spike-Method/Media blank
INSTRUMENT: TJA Enviro 36
UNITS: mg/L
METHOD:

REF
ANALYTE RESULT RESULT
Arsenic 0.0749 ND
SAMPLE TYPE: Spike-Method/Media blank
INSTRUMENT: TJA Envire 36
UNITS: mg/L
METHQD:

REF
ANALYTE RESULT RESULT
Arsenic 0.0751 ND
LABORATORY CONTROL DUPLICATES
SAMPLE TYPE: Method Spike Sample Duplicate
INSTRUMENT: TJA Envire 36
UNITS: mg/L
METHOD:

REF
ARALYTE RESULT RESULT
Arsenic 0.0749 0.0751

LAB ID:
PREPARED:
ANALYZED:

REPORTING
LIMIT
0.0050

LAB 1D:
PREPARED:
ANALYZED:

REPORTING
LIMIT

LA ID:
PREPARED:
ANALYZED:

REPORTING
LIMIT
0.0050

[FW_LCO_W
05/05/98
SPIKE
VALUE
0.0800
IFW_LCS_W
05/05/98
SPIKE

VALUE
0.0800

IFW_LCR_W
05/05/98

SPIKE
VALUE

BATCH 1D: IFWO50598-W
DILUTION: 0.200
RECOVERY REC LIMITS (%) RPD '
(%) Lo HIGH RPD (%) LIMIT (%)
INSTR RUN: ICP\S80505212400/12/10
BATCH 1D:  IFW0S0598-W
DILUTION: 0.200
RECOVERY REC LIMITS (%) RPD
(%) Lo HIGH' RPD (%) LIMIT (%) l
03.6 80 120
INSTR RUN: [CP\9B0505212400/11/10
BATCH 10: 1FWO50598-W
DILUTION: 0,200
RECOVERY  REC LIMITS (%) RFD
%) Cod HIGH RPD (%) LIMIT (%)
93.9 80 120
INSTR RUN: 1CP\980505212400/13/11
BATCH 1D: 1FWO50598-W
DILUTION: 0.200
RECOVERY REC LIMITS (%) RPD
%) Cov  HIGH RPD (%) LIMIT (%)
0.267 15

o e 1 O 0 b e e L e
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WORK ORDER: 9804232

METHOD BLANK SAMPLES

QUALITY CONTROL REPORT
ANALYSIS: Extractable TPH

American Environmental Network

MATRIX: Water

PAGE QR-3

SAMPLE TYPE: Blank-Method/Media blank LAS ID: BLKW-0501-1 INSTR RUN: GC_C\980501000000/15/
THSTRUMENT:  HP 5890 PREPARED: 05/01/98 BATCH ID: DSLW050198-1
UNITS: mg/L ANALYZED: ©5/04/98 DILUTION: 1.000000
METHOD :
REF REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD

ANALYTE RESULT RESULT LIMIT VALUE (%) LOow HIGH RPD (%) LIMIT (%)
Diesel ND 0.05
Motor 071 ND 0.2
n-Pentacosane {surr) 92.3 100 92.3 60 130
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Labaratery Control Spike i ) LAB ID:  LCDW-0501-1 INSTR RUN: GC_C\980501000000/17/15
INSTRUMENT: HP 5880 PREPARED: 05/01/98 BATCH Ib: DSLW050198-1
gg_lr;f‘]gn mg/L ANALYZED: Q5/04/98 DILUTION: 1.000000

' REF REPORTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Diesel 1.97 ND 0.05 2.00 98.5 60 130
n-Pentacosane (surr) 91.2 92.3 100 g1.2 60 130
SAMPLE TYPE: Laboratory Cantrol Sptke T ULAB ID:  LCSW-0501-1 INSTR RUN: GC_C\980501000000/16/15
INSTRUMENT: HP 5890 PREPARED: 05/01/98 BATCH ID: DSLW050198-1
UE[TS: ma/L ANALYZED: 05/04/98 DILUTION: 1.000000
METHOD;

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD

ANALYTE RESULT RESULT LIMIT VALUE (%) Low HIGH RPD (%) LIMIT (%)
Diesel 1.72 ND 0.05 2.00 86.0 60 130
n-Pentacosane {surr) 8l.5 92.3 100 8l1.5 60 130
LABORATORY CONTROL DUPLICATES
SAMPLE TYPE: Laboratory Contreol Sample Duplicate LAB ID: LCRW-0501-1 INSTR RUN: GC_C\980501000000/18/16
INSTRUMENT: HP 5890 PREPARED; 05/01/98 BATCH ID: 0s[W050198-1
:2'}:{39 mo/L ANALYZED: 05/04/98 DILUTION: 1.000000

. REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW RIGH RPD (%) LIMIT (%)
Diesel 1.97 1.72 0.05 13.8 20
Hotor 011 ND ND 0.2 0
n-Pentacosane (surr) 91.2 81.5 100 81.2 60 130
SAMPLE SURROGATES
SAMPLE TYPE: sample-Client LAB 1D:  9804232-03D INSTR RUN: GC_C\980501000000/25/
INSTRUMENT: HP 5890 PREPARED: 05/01/98 BATCH ID: DSLW050198-1
gg%;go mg/L ANALYZED: 05/02/98 DILUTION: 1.000G00

. REF REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
n-Pentacosane (surr) 107.8 100 108 6Q 130



American Environmental Network

WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-4
ANALYSIS: Extractable TPH
MATRIX: Water
SAMPLE SURROGATES

_____________________________________________________________________________________________________________________________

SAMPLE TYPE: Sample-Client LAB ID:  59804232-080 INSTR RUN: GC_C\980501000000/26/
INSTRUMENT: HP 5890 PREPARED: 05/01/98 BATCH 1D: DSIW050198-1
Hg%&gé mg/L ANALYZED: 05/02/98 DILUTION: 1.000000

REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPO
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
n-Pentacosane {surr} 100.9 100 101 60 130
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WORK ORDER: 9804232

METHOD BLANK SAMPLES

SAMPLE TYPE: Blank-Method/Media blank

INSTRUMENT: Coteman Hg Analyzer 50D
UNITS: mg/L
HETHOO:

REF
ANALYTE RESULT RESULT
Mercury in water ND
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Spike-Method/Media blank
INSTRUMENT: Coleman Hg Analyzer 500
URITS: mg/L
METHOD:

REF
ANALYTE RESULT RESULT
Mercury in water 0.00203 ND

SAMPLE TYPE: Spike-Method/Media blank
INSTRUMENT : Co}fman Hg Analyzer 500

UNITS; mg
METHOD:

REF
ANALYTE RESULT RESULT
Mercury in water 0.00200 ND
LABORATORY CONTROL DUPLICATES
SAMPLE TYPE: Method Spike Sampie Duplicate
INSTRUMENT: Coleman Hg Analyzer 500
UNITS: mg/L
METHOD:

REF
ANALYTE RESULT RESULT
Mercury in water 0.00203 0.00200
METHOD BLANK SAMPLES
SAMPLE TYPE: Blank-Method/Media blank
INSTRUMENT: Coleman Hg Analyzer 50D
UNITS: ma/kg
METHOD:

REF
ANALYTE RESULT RESULT
Mercury in soil EPA 7471 ND

American Environmental Network
QUALITY CONTROL REPGRT PAGE QR-5
ANALYSIS: Mercury
MATRIX: Water
LAB ID: HGQ_BLNK INSTR RUN: HG\JB0426133000/1/
PREPARED: BATCH ID: HGW042698
ANALYZED: 04/26/98 DILUTION: 1.000000
REPORTING SPIKE RECOVERY REC LIMITS (%) RED
LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
0.0002
LAB ID:  HGW_LCD INSTR RUN: HG\980426133000/3/1
PREPARED: BATCH ID: HGW042698
ANALYZED: 04/26/98 DILUTION: 1.000000
REPORTING SPIKE  RECOVERY REC LIMITS (%) RPD
LIMIT VALUE {%) LOW  HIGH RPD (%) LIMIT (%)
0.0002 0.00200 102 80 120

INSTR RUN: HG\980426133000/2/1

o

MATRIX: Soil/Bulk

LAB ID:  HGW_LCS
PREPARED: BATCH ID: HGW042698
ANALYZED: 04/26/98 DILUTION: 1.000000
REPORTING SPIKE  RECOVERY REC LIMITS (%) RPD
LIMIT VALUE (%) (M HIGH RPD (X} LIMIT (%)
0.0002 0.00200 100 80 120
LAB ID:  HGW_LCR INSTR RUN: HG\980426133000/4/2
PREPARED: BATCH 10: HGW042638
ANALYZED: 04/26/98 DILUTION: 1.000000
REPQRTING SPIKE  RECOVERY REC LIMITS (%) RPD
LINIT VALUE (%) LoWw  HIGH RPD (%) LIMIT (%)
0.0002 1.49 20

______________________________________

LAB ID:  HGS_BLNK
PREPARED:
ANALYZED: 05/03/98
REPORT ING SPIKE  RECOVERY
LIMéT VALUE (%)
0.06

- -

INSTR RUN: HG\980503123000/1/
BATCH ID: HG5053598
DILUTION: 1.000000

REC LIMITS (%)
Low HIGH

...........

RPD
RPD {#) LIMIT (%)



American Environmental Network

WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-6
ANALYSIS: Mercury
MATRIX: Soil/Buik

LABORATORY CONTROL SAMPLES

_____________________________________________________________________________________________________________________________

SAMPLE TYPE: Spike-Method/Media blank LAB ID:  HGS_LCD INSTR RUN: HG\980503123000/3/1
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED: BATCH ID: HGS0D53598
UNITS: mg/Kg ANALYZED: 05/03/98 DILUTION: 1.0004G0
METHOD:

REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPO (%) LIMIT (%)
Mercury in soil EPA 7471 0,383 ND 0.06 0.400 95.8 75 125
SAMPLE TYPE: Spike-Method/Media blank LAB ID:  HGS LCS "TINSTR RUN: HG\980503123000/2/1
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED: BATCH ID: HGS653598
HNIT56 mg/kg ANALYZED: 05/03/98 DILUTION: 1.006000

ETHOD:

REF  REPORTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Mercury in soil EPA 7471 0.383 NO 0.08 0.400 95.8 75 125

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

SAMPLE TYPE: Method Spike Sample Duplicate LAB ID:  HGS_LCR INSTR RUN: HG\980503123000/4/2
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED: BATCH [D: HGS053598
HE%LSD mg/kg ANALYZED: 05/03/98 DILUTION: 1.000000

REF REPORTING SPIKE RECOVERY REC LIMITS {X} RPD
ARALYTE RESULT RESULT LIMIT VALUE (%) LoW HIGH RPD (%) LIMIT (%)
Mercury in sai) EPA 7471 0.383 0.383 0.06 0 25

ke Y - ———mm——— - -
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American Environmental Network
WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-7
ANALYSIS: Metals Scan by ICP

MATRIX: Water
METHOD BLANK SAMPLES

--------------------------------------- - o T e 8 Y bk vy 98 o e o e e

SAMPLE TYPE: Blank-Method/Media blank LAB ID: IFW_PBW K INSTR RUN: ICP\980501200300/1/
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFW0402898-K
UNITS: mg/L ANALYZED: 05/01/98 OILUTION: 1.000000
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE {%) LOW  HIGH RPD (%) LIMIT (%)
Ag Silver ND 0.005
Ba Barium ND 0.01
Be Beryllium HD ¢.002
cd Cadmium ND 0.005
Co Cobalt ND 0.005
Cr Chromium ND 0.01
Cu Copper ND 0.0l
Mo Molybdenum ND 0.01
Ni Nickel ND 0.01
Pb Lead ND 0.04
Sb Ant imony HD 0.02
11 Thallium ND 0.05
) Vanadium ND 0.005
in Zing ND 0.01
SAMPLE TYPE: 8lank-Method/Media blank LAB ID:  IFW_BLNK_W INSTR RUN: ICP\98(0505212400/1/
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFW050538-W
ggﬂ;go ma/t ANALYZED: 05/05/98 DILUTION: 1.000000
REF REPORTING SPIKE RECOVERY REC LIMITS {¥%) RPD
ANALYTE RESULT RESULT LINIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Ag S1lver ND 0.005
ga Barium ND 0.01
Be BerylHium ND 0.002
td Cadmium ND 0.005
Ca Cobalt ND 0.005
Cr Chromium ND .01
Cu Copper ND 0.01
Mo Mo lybdenum ND 0.01
b ] Nickel ND 0.0
Pb Lead ND 0.04
Sh Ant imany HD Q.02
T Thaiilium ND 0.05
) Vanadium ND 0.005
Zn Zinc ND Q.01

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

________________________________________________________________

SAMPLE TYPE: Spike-Method/Media blank LAB ID: IFW LCD K INSTR RUN: ICP\980501200300/3/1
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: [FW0402888-K
:’E"}'}Tigﬂ my/L ANALYZED: 05/01/98 DILUTION: 1.000000
REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Ag Silver 0.0256 ND 0.005 0.0250 102 80 120
Ba Barium 1.04 ND 0.0l 1.00 104 80 120
Be Bary11ium 0.0262 ND 0.002 0.0250 105 80 120
Cd Cadmium 0.0542 ND 0.005 0.0500 108 80 120
Co Cobalt 0.262 ND 0.005 0.250 105 80 120
Cr Chromium 0,103 ND 0.01 0.100 103 80 120
Cu Capper 0.1285 ND 0.01 0.125 103 80 120
Ho Holybdenum ¢.208 ND 0.01 0.200 104 80 120
Ni Nickel 0.254 KD 0.01 0.250 102 80 120
Pb Lead 0.531 ND 0.04 0.500 106 80 120
Sh Ant imony G.497 KD .02 0.500 99.4 80 120
T1 Thallium 0.495 ND 0.05 0.500 99.0 80 120
y Vanadium 0.25¢ ND 0.005 0.250 104 80 120
In Zine 0.261 KD 6.0 0.250 104 80 120

R e o R R A Rt e o ke e R L o e oy e = e e e = v T = e ———— e




American Environmental Network l

WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-8 '
ANALYSIS: Metals Scan by ICP
MATRIX: Water l
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Spike-Method/Media blank LAB ID: IFW LCS_K INSTR RUN: ICP\980501200300/2/1 l
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: [FW0402838-K
UNITS: mg/L ANALYZED: 05/01/98 DILUTION: 1.000000
METHOD :
REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RFO '
ANALYTE RESULT RESULT LIMIT VALUE {%) LOW  HIGH RPD (%) LIMIT (%)
Ag Silver 0.0257 ND 0.005 0.0250 103 80 120
Ba Barium 1.01 ND 0.01 1.00 101 80 120
Be Beryllium 0.0258 ND 0.002 0.0250 103 80 120 l
cd Cadm tum 0.0508 ND 0.005 0.0500 101 80 120
o Cobalt 0.253 ND 0.005 0.250 101 80 120
Cr Chromium 0.101 ND 0.01 0.100 101 80 120
Cu Copper a.let ND 0.41 0.125 96.8 a0 120
Mo Mo 1ybdenum 0.198 ND 0.01 0.200 99.0 80 120
N{ Nickel 0.24B ND 0.0t 0.250 98.4 80 120
b Lead 0.505 ND 0.04 0.500 10l B0 120
Sh Antimony 0.473 ND 0.02 0.500 94.6 80 120
Ti Tha11tum 0.481 ND 0.05 0.500 96.2 80 120
¥ Yanadium 0.251 ) 0.005 0.250 100 80 120
In Zinc 0.255 ND 0.01 0.250 102 80 120
SAMPLE TYPE: Spike-Method/Media blank LAB ID:  IFW_LCD_W INSTR RUN: ICP\980505212400/3/1
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH 1D: IFWO050598-W '
Hg%go mg/L ANALYZEG: 05/05/98 DILUTION: 1.00
REF  REPORTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD {%) LIMIT (%)
Ag Silver 0.0230 D 0.005 0.0250 92,0 80 120
Ba Barium 0.958 ND 0.01 1.00 95.8 80 120
Be Bery1lium 0.0230 ND 0.002 0.0250 92.0 BO 120
Cd Cadmium 0.0480 ND 0.005 0.0500 96.0 80 120
Co Cobalt 0.240 ND 0. 005 0.250 96.0 B0 120
Cr Chromium 0.0962 ND 0.01 0.100 96,2 80 120
Cu Copper 0.115 ND 0.0t 0.125 92.0 80 120
Ho Ko 1ybdenum 0.186 ND 0.01 0.200 83.0 B0 120
Ni Nickel 0.232 ND 0.0t 0.250 92.8 80 120
Pb tead 0.480 ND 0.04 0.500 96.0 80 120
Sh Ant imony 0.437 ND .02 0.500 87.4 B0 120
T Tha1l4ium 0.481 ND 0.05 0.500 96.2 a0
v Vanadium 0.238 ND 0.005 0.250 95.2 80
ZIn Zinc 0.232 No 0.01 0.250 92.8 B0 l
SAMPLE TYPE: Spike-Methad/Media blank LAB ID: IFW_LCS W INSTR RUN: ICP\980505212400/2/1
INSTRUMENT: TJA Enviro 38 PREPARED: BATCH ID: IFW050588-W
UNITS: mg/L ANALYZED: 05/05/98 DILUTION: 1.00
METHOD: '
\ REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIWIT (%)
Ag Silver 0.0220 ND 0.005 0.0250 88.0 80 120
Ba Barium 0.950 ND 0.01 1.00 95,0 B0 120
Be BerylHum 0.0224 ND 0.002 0.0250 89.6 80 120
Cd Cadmium 0.0472 ND 0.005 0.0500 04.4 80 120
Co Cobalt 0.238 ND 0.005 0.250 94.4 80 120
Cr Chromium 0.0812 ND 0.01 0.100 91.2 80 120
Cu Copper 0.113 ND 0.01 0.125 90.4 80 120
Mo Mo 1ybdenum 0.182 ND 0.0 0.200 91.0 80 120
(3] Nickel 0.229 ) 0.01 0.250 91.6 80 120
Pb Lead 0.471 ND 0.04 0.500 94.2 80 120
Sh Antimony 0.430 ) 0.02 0.500 86.0 80 120
T1 ThaT7{um g.487 ] 0.05 0.500 97.4 80 120
v Vanadium 0.235 ND 0.005 0.250 94,0 80 120
In Zinc 0.232 ) 0.0t 0.250 92.8 80 120



American Environmental Network

WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-9
ANALYSIS: Metals Scan by ICP
MATRIX: Water
LABORATORY CONTROL DUPLICATES
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SAMPLE TYPE: Method Spike Sample Duplicate LAB ID: IFW_LCR K INSTR RUN: ICP\380501200300/4/2
INSTRUMENT: TJA Envira 38 PREPARED: BATCH ID: IFW0402898-K
gg%ﬁga mg/L ANALYZED: 05/01/98 DILUTION: 1.000000

REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Ag S1lver 0.0256 0.0257 0.005 0.390 20
Ba Barium 1.04 1.01 0,01 2.93 20
Be Beryllium 0.0262 0.0258 0.002 1.54 20
cd Cadmium 0.0542 0.0506 0.005 6.87 20
o Cobalt 0.262 0.253 0.005 3.50 20
Cr Chromium 0.103 0.101 0.01 1.96 20
Cu Copper 0.125 0.121 0.01 3.25 20
Mo Ma lybdenum 0.208 0.198 0.01 4,93 20
i Nickel 0.254 0.248 0.01 3.20 20
Pb Lead ¢.531 0.505 .04 5.02 20
Sh Ant imany 0.487 0.473 0.02 4,95 20
T Tha11ium 0.495 0.481 0.05 2.87 20
v Vanadium 0.259 0.251 0.005 3.14 20
In Zinc 0.261 0.255 0.01 2.33 20
SAMPLE TYPE: Method Spike Sample Duplicate LAB I0: IFW_LCR W INSTR RUN: ICP\880505212400/4/2
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: [FW050598-W
uglagn ma/L ANALYZED: 05/05/98 DILUTION: 1.000000
MET :

REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIY VALUE (%} LOW  HIGH RPD (%) LIMIT (%)
Ag Silver 0.0230 0.0220 0.005 4.44 20
Ba Bar fum 0.958 0.950 0.01 0.839 20
Be Beryllium 0.0230 0.0224 0,002 2.64 20
td Cadmium 0.0480 0.0472 0.005 1.58 20
Co Cobalt 0.240 0.236 0.005 1.68 20
Cr Chromium 0.0962 ¢.0912 0.01 5,34 20
Cu Capper 0.115 0.113 0.01 1.75 20
Mo Ko lybdenum 0.186 0.182 0.01 z2.17 20
N1 Nickel 0.232 0.229 0.01 1.30 20
Pb Lead 0.480 0.471 0.04 1.89 20
Sb Ant imony 0.437 0.430 0.02 1.61 20
T Tha1)fum 0.481 0.487 0.05 1.24 20
v Vanadiym 0.238 0.235 0.005 1.27 20
in Zinc 0.232 0.232 0.01 0 20
MATRIX SPIKE SAMPLES
SAMPLE TYPE: S$pike-Sample/Matrix LAB ID: MD04232-011 INSTR RUN: ICP\980501200300/7/5
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: 1FW0402898-K
EEH{SD mg/L ANALYZED: 05/01/98 DILUTION: 1.000000

REF  REPORTING SPIKE RECQVERY  REC LIMITS (%) RED
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Ag Silver 0. 0251 ND 0.005 0.0250 100 80 120
Ba Barium 1.25 0.228 ¢.01 1.00 102 80 120
Be Beryllium 0.0258 ND 0.002 0.0250 103 80 120
cd Cadmium 0.0514 ND 0.005 0.0500 103 80 120
Co’ Cabalt 0.256  0.00530 ¢.005 0.250 100 80 120
cr Chromium 0.0998 ) 0.0 0.100 93.8 80 120
Cu Copper 0.124 ND 0.0 0.125 99.2 80 120
Mo Mo 1ybdenum 0.231 0.0285 0.01 0.200 101 ap 120
Ni Nickel 0.258 0.0107 0.01 0.250 98.1 80 120
Pb Lead 0.502 ND 0.04 0.500 100 80 120
Sh Ant imony 0.481 M0 0.02 0.500 96,2 80 120
T Tha1tium 0.528 ND 0.05 0.500 105 80 120
¥ Vanadium 0.255 ND ¢.005 0.250 102 80 120



WORK ORDER: 9804232

MATRIX SPIKE SAMPLES

SAMPLE TYPE: Spike-Sample/Matrix

INSTRUMENT: TJA Enviro 36

UKITS: mg/L

METHOD:

ANALYTE RESULT
Ag Silver 0.0252
8a Barium 1.23
Be Beryllium 0.0249
Cd Cacmium 0.0479
Co Cobalt 0.250
Cr Chromium ¢.0981
Cu Capper 0.121
Mo Mo 1ybdenum 0.224
N1 Hickel 0.25%0
Pb Lead 0.494
Sh Ant imony 0.470
Tl Thallium 0,489
) Vanadium 0.248

_______________________________________

SAMPLE TYPE: Spiked Sample Ouplicate

INSTRUMENT: TJA Enviro 36

UNITS: mg/L

METHOD:

ANALYTE RESULY
Ag $ilver 0.0251
Ba Barium 1.25
Be Beryllium 0.0258
Cd Cadmium 0.0514
Co Cobalt 0.256
Cr Chromium 0.0998
Cu Copper 0.124
Mo Ho lybdenum 0.231
Ni Nickel 0.256
Pb Lead 0.502
Sh Ant imony 0.481
Tl Thallium 0.526
v Vanadium 0.255

ok T L
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QUALITY CONTROL REPORT PAGE QR-10 l
ANALYSIS: Metals Scan by ICP
MATRIX: Water .

[NSTR RUN: ICP\S80501200300/5/5 l

LAB ID:  MS04232-011
PREPARED: BATCH ID: [IFWQ402898-K
ANALYZED: 05/01/98 DILUTION: 1.000000
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD l
RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
ND 0.005 0.4250 101 80 120
0.228 0.01 1.00 100 80 120
ND 0.002 0.0250 93.6 80 120
ND 0.005 0.0500 95.8 B0 120
0.00530 0.005 0.250 87.9 a0 120
ND 0.01 0.100 98,1 80 120
ND 0.01 0.125 96.8 B0 120
0.0285 0.01 0.200 87.8 40 126G
0.0107 0.0l 0.250 95.7 80 120
ND 0.04 0.500 98.8 80 120
ND 0.02 0.500 94.0 86 120
ND 0.05 0.500 97.8 80 120
ND 0.005 0.250 99.2 a0 120
LAB ID; MRD4232-011 INSTR RUN: ICP\980501200300/8/6

PREPARED : BATCH 1D: IFW0402898-K
ANALYZED: 05/01/98 DILUTION: 1.000000 '
REF  REPORTING SPIKE  RECOVERY REC LIMITS (%) RPO
RESULT  LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
0.0252 0,005 0.398 20
1.23 0.01 1.61 20
0.0249 0.002 3.55 20
0.0479 0.005 7.08 20
0,250 0,005 2,37 20
0.0981 0,01 1.72 20
0.121 0.01 2,45 20 '
0.224 0.01 3.08 20
0.250 0.01 2.37 20
0.494 0.04 1.61 20
0.470 0.02 2.31 20
0.489 0.05 7.29 20
0.248 0.005 2.78 20
MATRIX: Soil/Bulk '

SAMPLE TYPE: Blank-Method/Media blank

INSTRUMENT: TJA Enviro 36

UNITS: ma/kg

METHOD:

ANALYTE RESULT
Ag Silver ND
Ba Barium ND
Ba Beryllium ND
td Cadmium ND
Ce Cobalt KD
Cr Chromium ND
Cu Copper ND
Mo Mo 1ybdenum ND
Ni Nickel RD
Ph Lead D

LAB ID:  SAND_PBS TNSTR RUN: 1CP\980430115500/1/
PREPARED: BATCH ID: IFS043098-Q
ANALYZED: 05/01/98 DILUTION: 1.000000
REF REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD l
RESULT LIMIT VALUE {%) LOW HIGH RPD {%) LIMIT (%)
0.5
5
0.5 !
0.5
1
2
2
2
2
4



American Environmental Network
WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE (QR-11
ANALYSIS: Metals Scan by ICP
MATRIX: Soil/Bulk
METHOD BLANK SAMPLES

SAMPLE TYPE: Blank-Method/Media blank LAB ID: SAND_PBS INSTR RUN: ICP\880430115500/1/
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH 1D: IFS043088-0
UNITS: mg/kg ANALYZED: 05/01/98 DILUTION: 1.000000
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE {%) LawW HIGH RPD (%) LIMIT (%)
T1 Thaliium ND 50
'} Vanadium ND 2
In Zinc ND 5
SAMPLE TYPE: Blank-Method/Media blank LAB ID: IFS_PBS_Z INSTR RUN: ICP\980508123100/1/
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFS050698-7
UN{_L{S}: mg/kg ANALYZED: 05/08/98 OTLUTION: 1.000000
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT {¥%)
Ag S5ilver ND 0.5
As Arsenic ND 10
Ba Barium ND 5
Be Beryiiium ND 0.5
Cd Cadmium ND 0.5
Co Cobalt KD 1
Cr Chromium ND 2
Cu Copper KD 2
Mo Mo lybdenum ND 2
Ni Nickei ND 2
Ph Lead ND 4
Se Seltenium ND 20
Tl Thaiitum ND 50
v Vanadium ND 2
In Zinc NO 5
SAMPLE TYPE: Blank-Method/Media hlank LAB ID: IFS_PBS_Z INSTR RUN: ICP\980508123100/15/
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFS050898-Z
UN%;SS mg/kg ANALYZED: 06/08/98 DILUTION: 1.000000
ME :
REF REPORTING SPIKE RECOVERY REC LIMITS (%} RPD
ANALYTE RESULT RESULT LIMIT VALUE {%) LOW HIGH RPD (%} LIMIT (%)
Sb Ant imany ND 5

SAMPLE TYPE: Spike-Method/Media blank LAB ID:  SAND_LCD INSTR RUN: ICP\980430115500/3/1
INSTRUMENT:  TJA Enviro 36 PREPARED: BATCH ID: IFS5043098-Q
UNHS: ma/kg ANALYZED: 05/01/98 DILUTION: 1.000C00
METHQD:
REF REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULTY RESULT LIMIT VALUE {%) LOW HIGH RPD (%) LIMIT (%)
Ag Silver 9.76 ND 0.5 10.0 97.8 75 125
Ba Barium 209 ND 5 200 105 75 125
Be Beryllium 9.41 ND 0.5 10.0 94.1 75 125
Cd Cadmium 9.72 ND 0.5 10.0 g7.2 75 125
Ca Cobalt 103 ND i 100 103 75 125
Cr Chromium 103 KD 2 100 103 75 125
Cu Copper 98.5 ND 2 100 99.5 75 125
Ho Mo 1ybdenum 94.9 ND 2 160 94.9 75 125
Ni Nickel 102 KD g 100 102 75 125
Pb Lead 101 ND 4 100 101 75 125
Tt Thallium 398 ND 50 400 99.5 75 125
¥ Vanadium 102 ND 2 100 102 75 125
In Zinc 98.9 ND 5 100 98.9 75 125



American Environmental Network I

WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-12 l
ANALYSIS: Metals Scan by ICP
MATRIX: Soil/Bulk i
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Spike-Method/Media blank LAB ID: SAND_LCS INSTR RUN: ICP\980430115500/2/1 l
INSTRUMENT: TJA Enviro 3§ PREPARED: - BATCH ID: IF5043098-0
UPSTS: mg/kg ANALYZED: 05/01/98 DILUTION: 1.000000
METHOD:
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT {%)
Ag $ilver 9,89 ND 0.5 10.0 98.9 75 125
Ba Barjum 210 ND 5 200 105 75 125
Be Bery1lium $.37 ND 0.5 10.0 93.7 75 125 l
cd Cadmium 9.89 ND 0.5 10.0 88.9 715 125
o Cabalt 103 ND 1 100 103 75 125
Cr Chromium 104 ND 2 1400 104 75 125
Cu Capper ag.7 ND 2 100 99,7 75 125 :
Mo Mo lybdenum 90.5 NO 2 100 906.5 75 125
Ni Nickel 102 ND 2 100 102 75 125
Pb Lead 103 ND 4 100 103 75 125
Ti Thallium 401 ND 50 400 10G 75 125
v Vanad{um 103 ND 2 100 103 75 125
In Zinc 98.5 ND 5 100 98.5 75 125
SAMPLE TYPE: Spike-Method/Media blank LAB ID: IFs_LCD Z INSTR RUN: ICP\980508123100/4/2
INSTRUMENT: TJA Envirc 36 PREPARED: BATCH ID: IF5050688~Z
UlEi%TS: mg/kg ANALYZED: 05/08/98 DILUTION: 1.000000
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (X} RPD
ANALYTE RESULY RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Ag S51lver 4,56 ND 0.5 5.00 91.2 75 125
As Arsenic 7.51 ND 10 10.0 75.1 75 125
Ba Barium 101 ND 5 100 101 75 125
Be Bery11ium 4,65 ND 0.5 5.00 03.0 75 125
cd Cadmium 5.10 ND 0.5 5,50 92.7 75 125
Co Cobalt 48.3 KD 1 50.0 98.6 75 125
Cr Chromium 49.0 ND 2 50.0 98.0 75 125
Cu Copper 48.0 ND 2 50.0 96.0 75 i2s
Mo Mo 1ybdenum 45.9 KD 2 50.0 81.8 75 125
Ni Nickel 48.3 ND 2 50.0 96.6 75 125
Pb Lead 53.9 HD 4 55.0 98.0 75 125
Se Selenium 17.7 ND 20 20.0 88.5 75 125
Tt Thallium 94 ND 50 210 92.4 75 125
v Vanadium 49.8 ND 2 50.0 99.5 75 125
In Zinc 46.6 ND 5 50.0 83.2 75 125 l
SAMPLE TYPE: Spike-Method/Media blank LAB ID: IFS LCD Z INSTR RUN: ICP\980508123100/18/16
INSTRUMENT: TJA Enviro 35 PREPARED: -7 BATCH ID: 1FS050898-Z
Hg%gn mg/ky ANALYZED: 06/08/98 DILUTION: 1.000G00 '
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LowW HIGH RPD (%) LIMIT (%)
Sb Ant imony 45.8 ND 5 50.0 91.6 75 125 .
SAMPLE TYPE: Spike-Method/Media blank LAB 1ID: IFS_LeCs 2 INSTR RUN: ICP\O80508123300/3/2
INSTRUMENT: TJA Enviro 3§ PREPARED: - BATCH 1D: [FS050698-Z
:g%ﬁgn mg/kg ANALYZED: 05/08/98 DILUTION: 1.000000 '
REF REPORTING SPIKE RECOVERY  REC LIMITS (%} RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Ag $ilver 4,42 ND 0.5 5,00 88.4 75 125
As Arsenic 7.55 ND 10 10,9 75.5 75 125
Ba Barium 98.7 ND 5 100 98.7 78 125
Be Baryliium 4,49 ND 0.5 5.00 89.8 75 125
Cd Cadmium 5.06 ND 0.5 5.50 92.0 75 125
Co Cohalt 47.7 ND 1 50.0 95.4 75 125
Cr Chromium 47.7 D 2 50.0 95.4 75 125
Cu Copper 46.3 ND ? 50,0 82.6 75 125
Mo Malybdenum 43.6 ND 2 50,0 87.2 75 125
Ni Nickel 46.8 D 2 50.0 93.6 75 125



American Environmental Network
WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-13
ANALYSIS: Metals Scan by ICP

MATRIX: Soil/Bulk
LABORATORY CONTROL SAMPLES

SAMPLE TYPE: Spike-Method/Media blank LAB 11: IFS_LCS_Z INSTR RUN: ICP\980508123100/3/2
INSTRUMENT: TJA Enviro 35 PREPARED: - BATCH ID: IFS050698-2
UNITS: mg/kg ANALYZED: 05/08/98 DILUTION: 1.000000
METHQD:

REF REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMET VALUE (%) LowW HIGH RPD (%) LIMIT (%)
Ph Lead 52.7 ND 4 55.0 g95.8 75 125
Se Selenium 16.4 ND 20 20.0 82.0 75 125
T Thallium 187 ND 50 210 89.0 75 125
v Vanad fum 48.2 KD 2 50.0 96.4 75 125
in Zing 43,6 ND 5 50.0 89.2 75 125
SAMPLE TYPE: Spike-Method/Media blank LAB 1D: 1FS_LCS_Z INSTR RUN: ICP\GB0508123100/17/16
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH 1D: [FS050698-7
U.‘EI.}_TSD mg/ky ANALYZED: 06/08/98 DILUTION: 1.000000
METHOD:

REF REPORTIKG SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LoW HIGH RPD (%) LIMIT (%)
Sh Ant imony 44,1 ND 5 5@¢.0 88.2 75 128

LABORATORY CONTROL DUPLICATES

SAMPLE TYPE: Method Spike Sample Duplicate LAB ID:  SAND_LCR INSTR RUN: ICP\980430115500/4/2
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFS043098-0
Hg%ﬁgn ma/kg ANALYZED: 05/01/98 DILUTION: 1.000000

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Ag $tlver 89.76 4.89 0.5 1.32 25
Ba Barium 209 210 5 0.477 25
Be Bery1lium 9.41 9.37 0.5 0.426 25
cd Cadmium 9.72 9.89 0.5 1.73 25
to Cobalt 103 103 1 0 25
Cr Chromium 103 104 2 0.966 25
Cu Copper 99.5 89.7 4 0.201 25
Mo #olybdenum 94.9 90.5 H 4,75 25
Ni Nickel 102 102 2 0 25
Pb Lead 101 103 4 1.96 25
T Thallium 398 401 50 0.751 25
v Vanadium 102 103 2 0.976 25
In Zine 98.9 48.5 5 0.405 25
SAMPLE TYPE: Method Spike Sample Duplicate LAB ID: IFS_LCR_Z INSTR RUN: ICP\980508123100/5/3
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IF5050698-
3211';[{(5)0 mg/Kg ANALYZED: 05/08/98 DILUTION: 1.000000

REF REPORTIKG SPIKE RECOVERY  REC LIMITS (%) RPD
AKALYTE RESULT RESULT LIMIT YALUE (%) Low HIGH RPD (%) LIMIT (%)
Ag Silver 4,56 4,42 0.5 3.12 25
As Arsenic 7.51 7.55 10 0.531 25
Ba Barium 101 88.7 5 2.30 25
Be Bery1lium 4.65 4.49 0.5 3.50 25
Cd Cadmium 5.10 5.06 0.5 0.787 25
Co Cabalt 49 .3 47 .7 ) 3.30 25
Cr Chromium 43.0 47.7 2 2.69 25
Cu Copper 43.0 46,3 2 3.681 25
Mo Mo lybdenum 45.9 43.8 2 5.14 25
Ni Nickel 48.3 45.8 2 3.15 25
Ph Lead 53.9 52.7 4 2.25 25
Se Selenium 17.7 16.4 20 7.82 25
M Thallium 194 187 50 3.87 25
) Yanadium 49.8 48.2 2 3.27 25
in Ling 46.6 44 .6 5 4,39 25




American Environmental Network

i
WORK ORDER: 9804232 QUALITY CONTROL REPORT PAGE QR-14 .
ANALYSIS: Metals Scan by ICP '
MATRIX: Soil/Bulk
LABORATORY CONTROL DUPLICATES l
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SAMPLE TYPE: Method Spike Sample Quplicate LAB 1D: IFS_LCR_Z INSTR RUN: [CP\980508123100/18/17
INSTRUMENT: TJA Enviro 38 PREPARED:  ~ BATCH ID: 1FS050698-Z
ﬁg%ﬂgo mg/kg ANALYZED: 08/08/98 DILUTION: 1.000000

REF  REPORTING SPIKE RECOVERY REC LIMITS {%) RPD
ANALYTE RESULT RESULT LIMIT VALUE {%) LOW  HIGH RPD (%) LIMIT (%)
Sb Antimony 45.8 54.1 5 3.78 25
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WORK ORDER: 9804232

METHOD BLANK SAMPLES

American Environmental Network

QUALITY CONTROL REPORT

ANALYSIS: Selenium

MATRIX: Water

PAGE QR-15

SAMPLE TYPE: Blank-Method/Media blank LAB ID:  IFW_PBW_W INSTR RUN: ICP\980505212400/14/
INSTRUMENT:  TJA Enviro 38 PREPARED: ™ BATCH ID: IFW050598-W
UNITS: mg/L ANALYZED: 05/05/98 DILUTION: 0.200
METHOD:
REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Selenium ND 0.01
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Spike-Method/Media ;hnk -------- LAB ID: IFW_LCD W INSTR RUN: ICP\980505212400/16/14
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFW050598-W
UN%}T{(SJ: mg/L ANALYZED: 05/05/98 DILUTION: 0.200
METHOD:
REF  REPORTING SPIKE RECQVERY  REC LIMITS (%) RPD

ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (X} LIMIT (%)
Selenfum 0.0908 ND 0.01 0.100 80.6 80 120
SAMPLE TYPE: Spike-Method/Media blank ) LAB ID;: IFW_LCS_W INSTR RUN: ICP\980505212400/15/14
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH 10: IFWQ50598-
HE%ESB mg/L ANALYZED: 05/05/98 DILUTION: 0.200

' REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULY RESULT LIMIT VALUE {%) LOoW HIGH RPD {X) LIMIT (%)
Selenium 0.0866 ND 0.0l 0.100 86.6 80 120
LABORATORY CONTROL DUPLICATES
SAMPLE TYPE: Method Spike Sample Duplicate LAB 1D: IFW_LCR W INSTR RUN: ICP\980505212400/17/15
INSTRUMENT: TJA Envire 36 PREPARED: BATCH 1D: IFW0S50598-W
gg}ﬁgé mg/L ANALYZED: 05/05/98 DILUTION: 0.200

' REF_ REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LINIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Selentum 0.0906 0.0866 0.01 4.51 15




WORK ORDER: 9804232

METHOD BLANK SAMPLES

UNITS: ug/L
KETHOO:

ANALYTE

1,2-DCA-dd [surr)
Toluene~d8 %surr}
p-BFB surr)
1,1-Dichloroethene
Benzene

Trichloroethena

Toluene

Chlorobenzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Bromomethane
n-Butylbenzene
sec~-Butylbenzene
tert-Butylbenzene

Carbon Tetrachloride
Chloroethane

Chloroform

Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
i,2-Dibromo-3-chloropropan
1,2-Dibromoethane
Oibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichloredif luorcmethane
1,1-Dichlorpcethane
1,2-Dichloroethane
cis-1,2-Dichlorcethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
Isopropy tbenzene
p-1sopropyitoluene
Methylene Chloride
Naphthalene

n-Propy ibenzene

Styrene
1,1,1,2-Tetrachlorcethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorabenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichlorof luoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride

Xylenes, Tatal
Trichlorotrif luoroethane
Acetone

Acrylonitrile

2-Butanone

RESULT

88.3
102
102

ND

SAMPLE TYPE: Blank-Methcd/Media blank
INSTRUMENT: HP mass spec for Volatiles

American Environmental Network l

QUALITY CONTROL REPORT PAGE QR-16 l

ANALYSIS: Volatile GC/MS
MATRIX: Water

LAB ID:  BLNK_0501 INSTR RUN: GCMSI2\980501000000/1/ l
PREPARED: - BATCH 1D: MS124050198
ANALYZED: 05/01/98 DILUTION: 1.00
REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
100 88.3 65 140
100 102 70 135
100 102 70 135
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WORK ORDER: 9804232

METHOD BLANK SAMPLES

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

SAMPLE TYPE: Blank-Method/Media blank
INSTRUMENT: HP mass spec for Volatiles

MATRIX: Water

LAB ID:  BLNK_ 0501
PREPARED:

American Environmental Network

QUALITY CONTROL REPORT
ANALYSIS: Volatile GC/MS

PAGE QR-17

INSTR RUN: GCMS12\980501000000/1/
BATCH ID: MS12w050198

RPD
RPD (%) LIMIT {%)

INSTR RUN: GCMS12\980505020000/1/

RPD
RPD (X} LIMIT {X)

UNITS: ug/L ANALYZED: 05/01/98 DILUTION: 1.00
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%)
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH
Carbon Disulfide ND 10
trans-1,4-Dichloro-2-buten ND 100
cis-1,3-Dichloroprapane ND 5
trans-1,3-Dichloropropene ND 5
2-Hexanone ND 50
Methyl lodide NO 200
4-Methy1-2-pentanone ND 50
Vinyl Acetate ND 50
2-Chloroethyl Vinyl Ether NO 10
o-Xylene ND 10
m,p-Xylene D 10
MTBE ND 5
SAMPLE TYPE: Blank-Method/Media blank LAB 10:  BLNK_0505
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS12wW050598
UNITS: ug/L ANALYZED: 05/05/98 DILUTION: 1.00
METHOD:
REF REPORTING SPIKE RECOVERY REC LIMITS (%)
ANALYTE RESULT RESULT LIMIT VALUE (%) Low HIGH
1,2-pCA-d4 surr 103 100 103 65 140
Toluene-ds surr 101 100 101 70 135
p-BFB surr 99,0 100 89.0 70 135
1,1-Dichloroethene ND 5
Benzene ND 5
Trichloroethene ND 5
Toluena ND 5
Chlorobenzene ND 5
Bromobenzene ND 5
Bromochloromethane ND 5
Bromodichloromethane ND 5
Bromoform ND 5
Bromomethane ND 10
n-Butyibanzena KD 5
seg~Butylbenzene ND 5
tert-Butylbenzene ND 5
Carbon Tetrachloride Ho 5
Chloroethane ND 10
Chleroform ND 5
Chlgromethane ND 10
2-Chlorotoluene HD 5
4-Chlorotoluene ND 5
Dibromochloromethane ND 5
1,2-Dibromo-3-chloropropan ND 5
1,2-Dibromoethane ND 5
Dibromomethane N0 5
1,2-Dichlorobenzene ND 5
1,3-Dichlorobenzene ND 5
1,4-Dichlorobenzene NO 5
Dichlorodif luoromethane ND 10
1,1-Dichloroethane ND 5
1,2-Dichloroethane HD 5
cis-1,2-Dichloroethene ND 5
trans-1,2-Dichloroethene ND 5
1,2-Dichleropropane NO 5
1,3-Dichloropropane ND 5
2,2-Dichloropropane ND 5
1,1-Dichlorepropene ND 5
Ethylbenzene ND 5
Hexachlorobutadiene ND 5
Isopropy lbenzene ND 5
p-1sopropyltoluene ND 5
Methylene Chloride ND 10



WORK ORDER:

METHOD BLANK SAMPLES

9804232

MATRIX: Water

American Environmental Network l

QUALITY CONTROL REPCRT
ANALYSIS: Volatile GC/MS

PAGE QR-18 l

INSTR RUN:

GCMS12\980505020000/1/ '

SAMPLE TYPE: Blank-Method/Media blank LAB ID: BLNK_0505
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH [0: 4S12W050598
UNITS: ug/L ANALYZED: 05/05/98 DILUTION: 1.00
METHOOD:

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD l
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW HIGH RPD (%) LIMIT (%)
Naphtha lene ND 5
n-Prapy thenzene ND 5
Styrene ND 5 l
i,1,1,2-Tetrachloroethane HD 5
1,1,2,2-Tetrachloroethane ND 5
Tetrachloroethene ND 5
i,2,3-Trichiorgbenzene HD 5 l
1,2,4-Trichlorobenzene ND 5
1,1,1-Trichloroethane ND 5
1,1,2-Trichlargethane ND 5
Trichloraf luoromethane ND 5
1,2,3-Trichloropropane ND 5
1.2,4-Trimethy ibenzene NO 5
1,3,5-Trimethylbenzene ND 5
Vinyl Chleride ND 10
Xylenes, Total NO 10
Trichloratrifluoroethane ND 5
Acetane ND 100
Acrylonitriie KO 10
2-Butanone ND 100
Carbon Disulfide ND 10
trans-1,4-DichToro-2-buten NO 100
cis-1,3-Dichloropropene ND 5
trans-1,3-Dichloropropene ND 5
2-Hexanone ND 50
Methyl lodide ND 200
4-Methy1~2-pentanone ND 50 l
Vinyl Acetate ND 56
2-Chloroethyl Vinyl Ether ND 10
a-Xylene ND 10
m,p-Xylene ND 10
MTBE ND 5
LABORATORY CONTROL SAMPLES I
SAMPLE TYPE: Laboratory Control} Spike LAB 1D: L.CS_0506 INSTR RUM: GCMS12\080505020000/4/1
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: M$12W050598
UNITS: ug/L ANALYZED: 05/06/98 DILUTION: 1,00 I
METHOOD :

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPO
ANALYTE RESULT RESULT LIMIT VALUE (%) Low HIGH RPD (%) LIMIT (%)
i,2-0CA-qd isur‘r‘; 105 103 100 105 65 135
Toluane-d8 surr 102 101 100 102 70 130 '
p-BFB {surr) 87.3 99.0 100 97.3 70 130
1,1-0ichloroethene 44.7 ND 5 50.0 89.4 70 130
Benzene 4.2 ND 5 50.0 108 70 130
Trichloroethene 55.4 ND 5 50.0 111 70 130
Toluene 53.2 NG 5 50.0 106 70 130
Chlorobenzene 63.8 ND 5 50.0 128 70 130

-----------------------------------------------------------------------------------------------------------------------------
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MATRIX SPIKE SAMPLES
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American Environmental Network
QUALITY CONTROL REPORT
ANALYSIS: Volatile GC/MS
MATRIX: Water

PAGE QR-19

SAHPLE TYPE: Spike-Sample/Matrix LAB ID: MS04232-03F INSTR RUN: GCMS12\880501000000/7/4
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID; MSi2w050198
UN'{':KS]D ug/L ANALYZED: 05/02/98 DILUTION: 1.00Q
ME H

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
1,2-0CA-d4 {surr} 100 108 100 100 65 135
To luene-d8 {surr) 107 105 100 107 70 130
p-6FB surr) 91.3 95.4 100 91.3 70 130
1,1-Dichlorgethene 48,7 ND 5 5¢.0 97.4 70 130
Benzene 51.3 ND 5 50.0 103 70 130
Trichloroethene 56.2 ND 5 50.0 112 70 130
Toluene 48.9 MO 5 50.0 97.8 70 130
Chlorobenzene 62.5 ND 5 50.0 125 70 130
MATRIX SPIKE DUPLICATES
SAMPLE TYPE: Spiked Sample Duplicate LAB ID:  MRO4232-03F INSTR RUN: GCMS12\980501000000/9/7
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS12w050198
UH%;(SJD ug/L ANALYZED: 05/02/98 DILUTION: 1.00
ME :

REF REPQRTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) Low HIGH RPD (X) LIMIT (%)
1,2-DCA-d4 surr 151 140 100 151! 65
Toluene-d8 surr 93.4 107 100 93.4 70 130
p-B8FB surr 104 91.3 100 104 70 130
1.1-Dichloroethene 45.8 48.7 5 50.0 6.14 20
Benzene 55.3 51.3 5 50.0 7.50 20
Trichloroethene 58.0 56.2 5 50.0 3.15 20
Toluene 55.8 48.9 5 50.0 13.2 20
Chlorobenzene 66.6 62.5 L 50.0 6.35 24
SAMPLE SURROGATES
SAMPLE TYPE: Sample-Client LAB ID:  9804232-03F INSTR RUN: GCMS12\980501000000/4/
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS512w050198
UNITS: ug/L ANALYZED: 05/01/98 DILUTION: 1.00
METHOD

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%} LOW HIGH RPD (%) LIMIT (%)
1,2-DCA-d4 surr 106 100 106 &5 135
Toluene-d§ surr 105 100 105 70 130
p-BFB surr 95.4 100 95.4 70 130
SAMPLE TYPE: Sample-Client LAB ID: 9804232-05F INSTR RUN: GCMS12\980501000000/5/
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH 1D: MS12w050198
UH;_;SD ug/L ANALYZED: 05/01/98 DILUTION: 1.00
ME :

REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) Low HIGH RPD (%) LIMIT (%)
1,2-DCA-d4 surr; 121 100 121 65 135
Toluene-d8 sure 103 100 103 70 130
p-BFB surr) 102 100 102 70 130




WORK ORDER:

9804232

SAMPLE SURROGATES

SAMPLE TYPE:
INSTRUMENT:
UNITS:
HETHOD:

ANALYTE
1,2-DCA-d4
Toluene~d8
p-8FB

Sample-Client
HP mass spec for Volatiles
ug/L

RESULTY
{surr) 132
(surr) 95.5
{surr) 96.1

REF
RESULT

American Environmental Network l
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ANALYSIS: Volatile GC/MS
MATRIX: Water
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BATCH 1D: MS12W050198
DILUTION: 1.00
REC LIMITS (%) RPD
LOW  HIGH RPD (%) LIMIT (%)
65 135
70 130
70 130

T T Rl e L R kL o o ko 7 o g T B R o A T S e T e o S Y Ty e
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SAMPLE TYPE:
INSTRUMENT:
UNITS:
METHOD:

ANALYTE
1,2-DCA-d4
Toluene-d8
p-BFB

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

Sample-Client
HP mass spec for Valatiles
ug/L

RESULT
Esurr) 1180
surr) 471
{surr) 960

REF
RESULT

_________

INSTR RUN: GCMS12\980505020000/5/

BATCH ID: MS12W050598
DILUTION: 10.0
REC LIMITS (%) RPD
Low HIGH RPD (%) LIMIT (%)
65 138
70 130
70 130

___________
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SAMPLE TYPE:
[NSTRUMENT :
UNITS:
METHOD:

ANALYTE
1,2-DCA-d4
Toluene-d8
p-BFB

Sample-Client
HF mass spec for Yolatiles
ug/L

RESULT
(surr) 8570
(surr 9640
{surr 10100

REF
RESULT

LAB 1D:  9804232-09F
PREPARED:
ANALYZED: 05/02/98
REPCRTING SPIKE RECOVERY
LIMIT VALUE (%)
100 132
100 95.5
100 96.1
LAB ID: 9804232-018
PREPARED:
ANALYZED: 05/06/98
REPORTING SPIKE RECOVERY
LIMIT VALUE {%)
1060 118.0
1000 97.1
1000 86.0
LAB ID: 9804232-07H
PREPARED:
ANALYZED: 05/06/98
REPORTING SPIKE RECOVERY
LIMIT VALUE (%)
10000 85,70
10000 95.40
10000 101.00

INSTR RUM: GCMS12\980505020000/6/
BATCH ID: MS12w050598
DILUTION: 100

REC LIMITS (%) RPD

LW HIGH RPD {%) LIMIT (%)
65 135
70 130
70 130

ko A 2 R Y o Y
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QUALITY CONTROL DATA
METHOD: EPA 8020, 5030 GCFID
AEN JOB NO: 9804232
AEN LAB NO: E043003
DATE ANALYZED: 04/30/98
INSTRUMENT: E
MATRIX: WATER
Method Blank
Reporting
Result Limit
CAS # (ug/L) (ug/L)
Benzene 71-43-2 ND 0.5
Toluene 108-88-3 ND 0.5
Ethylbenzene 100-41-4 ND 0.5
Xylenes, Total 1330-20-7 ND 2
HCs as Gasoline ND mg/L 0.05 mg/L
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QUALITY CONTROL DATA
METHOD: EPA 8020, 5030 GCFID

AEN JOB NO: 9804232
INSTRUMENT: E
MATRIX: WATER

Surrogate Standard Recovery Summary

Percent Recovery

Date
Anaiyzed Client Id. Lab Id. Fluorobenzene
04/30/98 aaW2 03 95
04/30/98 GGHW3 05 95
04/30/98 GGHW13 09 95
QC Limits: 70-130

DATE ANALYZED: 04/30/98
SAMPLE SPIKED: LCS
INSTRUMENT: E

Laboratory Control Sample Recovery

QC Limits

Spike LCS LCD LCS

Added Result Result Percent Percent
Analyte (ug/L)  (ug/L)  (ug/L} Recovery RPD  Recovery RPD
Benzene 200 216 221 108 2 70-130 20
Toluene 200 210 213 105 1 70-130 20
Ethyibenzene 200 208 211 104 i 70-130 20
Total Xylenes 600 621 670 104 <1 70-130 20

%k END OF REPORT ***
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PAGE 1
GEOMATRIX CONSULTANTS REPORT DATE: 05/26/98
100 PINE ST., SUITE 1000
SAN FRANCISCO, CA 94111 DATE(S) SAMPLED: 04/27/98

DATE RECEIVED: 04/28/98
ATTN: JENNIFER PATTERSON
CLIENT PROJ. ID: 4710 AEN WORK ORDER: 9804273

C.0.C. NUMBER: 11007

PROJECT SUMMARY:

On April 28, 1998, this laboratory received 6 water sampie(s).

Client requested sample(s) be analyzed for chemical parameters. Results of
analysis are summarized on the following page(s). Please see quality control
report for a summary of QC data pertaining to this project.

Samples will be stored for 30 days after completion of analysis, then disposed
of in accordance with State and Federal regulations. Samples may be archived
by prior arrangement.

If you have any guestions. please contact Client Services at (510) 930-9090.

Reviewed by:

7
- I -

344 Vincent Road » Pleasant Hill. CA 94523 + (5101 930-9090 « FAX (510) 930-0256

B ts by
» oo
I 5,

Analvtical Services for the Environment



SAMPLE ID: MW-4

AEN LAB NO: 9804273-01
AEN WORK ORDER: 9804273
CLIENT PROJ. ID: 4710

American Environmental Network I

GEOMATRIX CONSULTANTS
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DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98
REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, Metals by ICP  EPA 3010 - Prep Date  05/05/98
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 5 ug/L 05/21/98
Bromobenzene 108-86-1 ND 5 ug/L 05/21/98
Bromochloromethane 74-97-5 ND 5 ug/L 05/21/98
Bromodichloromethane 75-27-4 ND 5 ug/L 05/21/98
Bromoform 75-25-2 ND 5 ug/L (5/21/98
Bromomethane 74-83-9 ND 10 ug/L 05/21/98
n-Butylbenzene 104-51-8 ND 5 ug/L 05/21/98
sec-Butylbenzene 135-98-8 15 5 ug/L 05/21/98
tert-Butylbenzene 98-06-6 ND 5 ug/L 05/21/98
Carbon Tetrachloride 56-23-5 ND 5 ug/lL 05/21/98
Chlorobenzene 108-90-7 ND 5 ug/L 05/21/98
Chlorcethane 75-00-3 ND 10 ug/L 05/21/98
Chloroform 67-66-3 ND 5 ug/L 05/21/98
Chloromethane 74-87-3 ND 10 ug/L 05/21/98
2-Chlorotoluene 95-49-8 ND 5 ug/L 05/21/98
4-Chlorotoluene 106-43-4 ND 5 ug/L 05/21/98
Dibromochloromethane 124-48-1 ND 5 ug/L 05/21/98
1,2-Dibromo-3-chloropropane  96-12-8 ND 5 ug/L 05/21/98
1.2-Dibromoethane 106-93-4 ND 5 ug/L 05/21/98
Dibromomethane 74-95-3 ND 5 ug/L 05/21/98
1,2-Dichlorobenzene 95-50-1 ND 5 ug/L . 05/21/98
1,3-Dichlorobenzene 541-73-1 ND 5 ug/L 05/21/98
1,4-Dichlorobenzene 106-46-7 ND 5 ug/L 05/21/98
Dichlorodifluoromethane 75-71-8 ND 10 ug/L 05/21/98
1,1-Dichloroethane 75-34-3 ND 5 ug/L 05/21/98
1,2-Dichloroethane 107-06-2 ND 5 ug/L 05/21/98
1,1-Dichloroethene 75-35-4 ND 5 ug/L 05/21/98
cis-1,2-Dichloroethene 156-59-2 ND 5 ug/L 05/21/98
trans-1,2-Dichloroethene 156-60-5 ND 5 ug/L 05/21/98
1.2-Dichloropropane /8-87-5 ND 5 ug/L 05/21/98
1,3-Dichloropropane 142-28-9 ND 5 ug/L 05/21/98
2,2-Dichloropropane 594-20-7 ND 5 ug/L 05/21/98
1.1-Dichloropropene 563-58-6 ND 5 ug/L 05/21/98
Ethylbenzene 100-41-4 ND 5 ug/L 05/21/98
Hexachlorobutadiene 87-68-3 ND 5 ug/L 05/21/98
[sopropylbenzene 98-82-8 16 5 ug/L 05/21/98
p-Isopropyltoluene 99-87-6 ND 5 ug/L 05/21/98
Methylene Chloride 75-09-2 ND 10 ug/L 05/21/98
Naphthalene 91-20-3 ND 5 ug/L 05/21/98
n-Propylbenzene 103-65-1 b * 5 ug/L 05/21/98



SAMPLE ID: MW-4

AEN LAB NO: 9804273-01
AEN WORK ORDER: 9804273
CLIENT PROJ. ID: 4710

GEOMATRIX CONSULTANTS
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DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98
REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Styrene 100-42-5 ND 5 ug/L 05/21/98
1,1,1,2-Tetrachloroethane 630-20-6 ND 5 ug/L 05/21/98
1,1.2,2-Tetrachloroethane 79-34-5 ND 5 ug/L 05/21/98
Tetrachloroethene 127-18-4 ND 5 ug/L 05/21/98
Toluene 108-88-3 ND 5 ug/L 05/21/98
1.2.3-Trichlorobenzene 87-61-6 ND 5 ug/L 05/21/98
1.2,4-Trichlorobenzene 120-82-1 ND 5 ug/L 05/21/98
1,1,1-Trichloroethane 71-55-6 ND 5 ug/L 05/21/98
1,1.2-Trichloroethane 79-00-5 ND 5 ug/L 05/21/98
Trichloroethene 79-01-6 ND 5 ug/L 05/21/98
Trichlorofluoromethane 75-69-4 ND 5 ug/L 05/21/98
1.2,3-Trichloropropane 96-18-4 ND 5 ug/L 05/21/98
1,2,4-Trimethylbenzene 95-63-6 ND 5 ug/L 05/21/98
1.3.5-Trimethytbenzene 108-67-8 ND 5 ug/L 05/21/98
Vinyl Chloride 75-01-4 ND 10 ug/L 05/21/98
Xylenes., Total 1330-20-7 ND 10 ug/L 05/21/98
Acetone 67-64-1 ND 100 ug/L 05/21/98
2-Butanone 78-93-3 ND 100 ug/L 05/21/98
Carbon Disulfide 75-15-0 ND 10 ug/L 05/21/98
cis-1,3-Dichioropropene 10061-01-5 ND 5 ug/L 05/21/98
trans-1,3-Dichloropropene 10061-02-6 ND 5 ug/L 05/21/98
2-Hexanone 591-78-6 ND 50 ug/L 05/21/98
4-Methy1-2-pentanone 108-10-1 ND 50 ug/L 05/21/98
Vinyl Acetate 108-05-4 ND 50 ug/L 05/21/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 10 ug/L. 05/21/98
CCR 17 Metals
Silver EPA 6010 ND 0.005 mg/L 05/06/98
Arsenic EPA 6010 0.018 0.005 mg/L 05/05/98
Barium EPA 6010 0.15 0.01 mg/L 05/05/98
Bery11ium EPA 6010 ND 0.002 mg/L 05/05/98
Cadmium EPA 6010 ND 0.005 mg/L 05/05/98
Cobalt EPA 6010 ND 0.005 mg/L 05/05/98
Chromium EPA 6010 ND 0.01 mg/L 05/05/98
Copper EPA 6010 ND 0.01 mg/L 05/05/98
Mercury EPA 7470 ND 0002 mg/L 05/04/98
Mo1ybdenum EPA 6010 0.02 0.01 mg/L 05/05/98
Nickel EPA 6010 0.01 0.01 mg/L 05/05/98
Lead EPA 6010 ND 0.04 mg/L 05/05/98
Antimony EPA 6010 ND 0.02 mg/L 05/06/98
Selenium EPA 6010 ND 0.01 mg/L 05/05/98
Thallium EPA 6010 ND 0.05 mg/L 05/05/98
Vanadium EPA 6010 ND 0.005 mg/L 05/05/98
linc EPA 6010 ND 0.01 mg/L 05/05/98
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GEOMATRIX CONSULTANTS
SAMPLE ID: MW-4 DATE SAMPLED: 04/27/98
AEN LAB NO: 9804273-01 DATE RECEIVED: 04/28/98
AEN WORK ORDER: 9804273 REPORT DATE: 05/26/98
CLIENT PRGJ. ID: 4710
METHOD/ REPORTING DATE

ANALYTE CASH# RESULT LIMIT UNITS ANALYZED
ND = Not detected at or above the reporting Timit

I on

Value at or above reporting limit




SAMPLE ID: MW-1

AEN LAB NO: 9804273-02
AEN WORK ORDER: 9804273
CLIENT PROJ. ID: 4710

GEOMATRIX CONSULTANTS
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DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98
REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 5 ug/L 05/21/98
Bromobenzene 108-86-1 ND 5 ug/L 05/21/98
Bromochloromethane 74-97-5 ND 5 ug/L 05/21/98
Bromodichloromethane 75-27-4 ND 5 ug/L 05/21/98
Bromoform 75-25-2 ND 5 ug/L 05/21/98
Bromomethane 74-83-9 ND 10 ug/L 05/21/98
n-Butylbenzene 104-51-8 ND 5 ug/L 05/21/98
sec-Butylbenzene 135-98-8 g8 * 5 ug/L 05/21/98
tert-Butylbenzene 98-06-6 ND 5 ug/L 05/21/98
Carbon Tetrachloride 56-23-5 ND 5 ug/L 05/21/98
Chlorobenzene 108-90-7 ND 5 ug/L 05/21/98
Chloroethane 75-00-3 ND 10 ug/L 05/21/98
Chtoroform 67-66-3 ND 5 ug/L 05/21/98
Chloromethane 74-87-3 ND 10 ug/L 05/21/98
2-Chlorotoluene 95-49-8 ND 5 ug/L 05/21/98
4-Chlorotoluene 106-43-4 ND 5 ug/L 05/21/98
Dibromochloromethane 124-48-1 ND 5 ug/L 05/21/98
1.2-Dibromo-3-chtoropropane  96-12-8 ND 5 ug/L 05/21/98
1,2-Dibromoethane 106-93-4 ND 5 ug/L 05/21/98
Dibromomethane 74-95-3 ND 5 ug/L 06/21/98
1.2-Dichlorobenzene 95-50-1 ND 5 ug/L 05/21/98
1,3-Dichlorobenzene 541-73-1 ND 5 ug/L 05/21/98
1.4-Dichlorobenzene 106-46-7 ND 5 ug/L 05/21/98
Dichlorodi fluoromethane 75-71-8 ND 10 ug/L 05/21/98
1,1-Dichloroethane 75-34-3 18 * 5 ug/L 05/21/98
1,2-Dichloroethane 107-06-2 ND 5 ug/L 05/21/98
1,1-Dichloroethene 75-35-4 ND 5 ug/L 05/21/98
cis-1,2-Dichloroethene 156-59-2 ND 5 ug/L 05/21/98
trans-1,2-Dichloroethene 156-60-5 10 * 5 ug/L 05/21/98
1.2-Dichloropropane 78-87-5 ND 5 ug/L 05/21/98
1.3-Dichioropropane 142-28-9 ND 5 ug/L 05/21/98
2.2-Dichloropropane 594-20-7 ND 5 ug/L 05/21/98
1,1-Dichloropropene 563-58-6 ND 5 ug/L 05/21/98
Ethylbenzene 100-41-4 ND 5 ug/L 05/21/98
Hexachlorobutadiene 87-68-3 ND 5 ug/L 05/21/98
Isopropylbenzene 98-82-8 8 * 5 ug/L 05/21/98
p-1sopropyltoluene 99-87-6 ND 5 ug/L 15/21/98
Methylene Chioride 75-09-2 ND 10 ug/L 05/21/98
Naphthalene 91-20-3 ND 5 ug/L 05/21/98
n-Propylbenzene 103-65-1 g * 5 ug/L 05/21/98
Styrene 100-42-5 ND 5 ug/L 05/21/98
1.1,1.2-Tetrachloroethane 630-20-6 ND 5 ug/L 05/21/98



SAMPLE ID: MW-1

AEN LAB NO: 9804273-02
AEN WORK ORDER: 9804273
CLIENT PROJ. ID: 4710
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DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98
REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CASH# RESULT LIMIT UNITS ANALYZED
1,1.2,2-Tetrachloroethane 79-34-5 ND 5 ug/L 05/21/98
Tetrachloroethene 127-18-4 ND 5 ug/L 05/21/98
Toluene 108-88-3 ND 5 ug/L 05/21/98
1.2.3-Trichlorobenzene 87-61-6 ND 5 ug/L 05/21/98
1,2.4-Trichlorobenzene 120-82-1 ND 5 ug/L 05/21/98
1.1.1-Trichloroethane 71-55-6 ND 5 ug/L 05/21/98
1,1.2-Trichloroethane 79-00-5 ND 5 ug/L 05/21/98
Trichloroethene 79-01-6 13 * 5 ug/L 05/21/98
Trichlorofiuoromethane 75-69-4 ND 5 ug/L 05/21/98
1.2.3-Trichloropropane 96-18-4 ND 5 ug/L 05/21/98
1,2,4-Trimethylbenzene 95-63-6 ND 5 ug/L 05/21/98
1,3.5-Trimethylbenzene 108-67-8 ND 5 ug/L 05/21/98
Vinyl Chloride 75-01-4 ND 10 ug/L 05/21/98
Xylenes, Total 1330-20-7 10 * 10 ug/L 05/21/98
Acetone 67-64-1 ND 100 ug/L 05/21/98
2-Butanone 78-93-3 ND 100 ug/L 05/21/98
Carbon Disulfide 75-15-0 ND 10 ug/L 05/21/98
cis-1,3-Dichloropropene 10061-01-5 ND 5 ug/L 05/21/98
trans-1,3-Dichloropropene 10061-02-6 ND 5 ug/L 05/21/98
2-Hexanone 591-78-6 ND 50 ug/L 05/21/98
4-Methyl-2-pentanone 108-10-1 ND 50 ug/L 05/21/98
Vinyl Acetate 108-05-4 ND 50 ug/L 05/21/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 10 ug/L 05/21/98

ND

*

Not detected at or above the reporting limit
Value at or above reporting 1imit



SAMPLE ID: MW-2
AEN LAB NO: 9804273-03

AEN WORK ORDER: 9804273

CLIENT PRQJ. ID: 4710
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DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98

REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, Metals by ICP EPA 3010 - Prep Date 05/05/98
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 5 ug/L 05/21/98
Bromobenzene 108-86-1 ND 5 ug/L 05/21/98
Bromochloromethane 74-97-5 ND 5 ug/L 05/21/98
Bromodichloromethane 75-27-4 ND b ug/L 05/21/98
Bromoform 75-25-2 ND 5 ug/L 05/21/98
Bromomethane 74-83-9 ND 10 ug/L 05/21/98
n-Butylbenzene 104-51-8 ND 5 ug/L 05/21/98
sec-Butylbenzene 135-98-8 ND 5 ug/L 05/21/98
tert-Butylbenzene 98-06-6 ND 5 ug/L 05/21/98
 Carbon Tetrachloride 56-23-5 ND 5 ug/L 05/21/98
Chlorobenzene 108-90-7 ND 5 ug/L 05/21/98
Chloroethane 75-00-3 ND 10 ug/L 05/21/98
Chloroform 67-66-3 ND 5 ug/L 05/21/98
Chloromethane 74-87-3 ND 10 ug/L 05/21/98
2-Chlorotoluene 95-49-8 ND 5 ug/L 05/21/98
4-Chlorotoluene 106-43-4 ND 5 ug/L 05/21/98
Dibromochioromethane 124-48-1 ND 5 ug/L 05/21/98
1.2-Dibromo-3-chloropropane  96-12-8 ND 5 ug/L 05/21/98
1,2-Dibromoethane 106-93-4 ND 5 ug/L 05/21/98
Dibromomethane 74-95-3 ND 5 ug/L 05/21/98
1.2-Dichlorobenzene 95-50-1 ND 5 ug/L 05/21/98
1.3-Dichlorobenzene 541-73-1 ND 5 ug/L 05/21/98
1.4-Dichlorobenzene 106-46-7 ND 5 ug/L 05/21/98
Dichlorodifluoromethane 75-71-8 ND 10 ug/L 05/21/98
1,1-Dichloroethane 75-34-3 12 5 ug/L 05/21/98
1.2-Dichloroethane 107-06-2 ND 5 ug/L 05/21/98
1.1-Dichloroethene 75-35-4 ND 5 ug/L 05/21/98
cis-1.2-Dichloroethene 156-59-2 61 5 ug/L 05/21/98
trans-1.2-Dichloroethene 156-60-5 18 5 ug/L (5/21/98
1.2-Dichloropropane 78-87-5 ND 5 ug/L 05/21/98
1.3-Dichloropropane 142-28-9 ND 5 ug/L 05/21/98
2,2-Dichloropropane 594-20-7 ND 5 ug/L 05/21/98
1.1-Dichloropropene 563-58-6 ND 5 ug/L 05/21/98
Ethylbenzene 100-41-4 7 5 ug/L 05/21/98
Hexachlorobutadiene 87-68-3 ND 5 ug/L 05/21/98
[sopropylbenzene 98-82-8 ND 5 ug/L 05/21/98
p-Isopropyltoluene 99-87-6 ND 5 ug/L 05/21/98
Methylene Chloride 75-09-2 ND 10 ug/L 05/21/98
Naphthalene 91-20-3 ND 5 ug/L 05/21/98
n-Propylbenzene 103-65-1 ND 5 ug/L 05/21/98



SAMPLE ID: MW-2

AEN LAB NO: 9804273-03
AEN WORK ORDER: 9804273
CLIENT PROJ. ID: 4710

GEOMATRIX CONSULTANTS

PAGE 8

DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98
REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Styrene 100-42-5 ND 5 ug/L 05/21/98
1,1,1.2-Tetrachloroethane 630-20-6 ND 5 ug/L 05/21/98
1,1.2.2-Tetrachloroethane 79-34-5 ND 5 ug/L 05/21/98
Tetrachloroethene 127-18-4 120 * 5 ug/L (5/21/98
Toluene 108-88-3 ND 5 ug/L 05/21/98
1.2.3-Trichlorobenzene 87-61-6 ND 5 ug/L 05/21/98
1.2.4-Trichlorobenzene 120-82-1 ND 5 ug/L 05/21/98
1.1,1-Trichloroethane 71-55-6 ND 5 ug/L 05/21/98
1.1,.2-Trichloroethane 79-00-5 ND 5 ug/L 05/21/98
Trichloroethene 79-01-6 130 * 5 ug/L 05/21/98
Trichlorofluoromethane 75-69-4 ND 5 ug/L 05/21/98
1,2.3-Trichloropropane 96-18-4 ND 5 ug/L 05/21/98
1,2,4-Trimethylbenzene 95-63-6 ND 5 ug/L 05/21/98
1,3.5-Trimethylbenzene 108-67-8 ND 5 ug/L 05/21/98
Vinyl Chloride 75-01-4 12 * 10 ug/L 05/21/98
Xylenes, Total 1330-20-7 26 * 10 ug/L 05/21/98
Acetone 67-64-1 ND 100 ug/L 05/21/98
2-Butanone 78-93-3 ND 100 ug/L 05/21/98
Carbon Disulfide 75-15-0 ND 10 ug/L 05/21/98
cis-1,3-Dichloropropene 10061-01-5 ND 5 ug/L 05/21/98
trans-1,3-Dichloropropene 10061-02-6 ND 5 ug/L 05/21/98
Z-Hexanone 591-78-6 ND 50 ug/L 05/21/98
4-Methyl-2-pentanone 108-10-1 ND 50 ug/L 05/21/98
Vinyl Acetate 108-05-4 ND 50 ug/L 05/21/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 10 ug/L 05/21/98
CCR 17 Metals
Silver EPA 6010 ND 0.005 mg/L 05/06/98
Arsenic EPA 6010 0.007 * 0.005 mg/L 05/05/98
Barium EPA 6010 19 * 0.01 mg/L 05/05/98
Beryllium EPA 6010 ND 0.002 mg/L 05/05/98
Cadmium EPA 6010 ND 0.005 mg/L 05/05/98
Cobalt EPA 6010 ND 0.005 mg/L 05/05/98
Chromium EPA 6010 ND 0.01 mg/L 05/05/98
Copper EPA 6010 ND 0.01 mg/L 05/05/98
Mercury EPA 7470 ND .0002 mg/L 05/04/98
Molybdenum EPA 6010 ND 0.01 mg/L 05/05/98
Nickel EPA 6010 0.01 * 0.01 mg/L 05/05/98
Lead EPA 6010 ND 0.04 mg/L 05/05/98
Antimony EPA 6010 ND 0.02 mg/L 05/06/98
Selenium EPA 6010 ND 0.01 mg/L 05/05/98
Thallium EPA 6010 ND 0.05 mg/L 05/05/98
Vanadium EPA 6010 ND 0.005 mg/L 05/05/98
Zinc EPA 6010 ND 0.01 mg/L 05/05/98
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PAGE O
GEOMATRIX CONSULTANTS
SAMPLE ID: MW-2 DATE SAMPLED: 04/27/98
AEN LAB NO: 9804273-03 DATE RECEIVED: 04/28/98
AEN WORK ORDER: 9804273 REPORT DATE: 05/26/98
CLIENT PROJ. ID: 4710
METHOD/ REPORTING DATE

ANALYTE CAS# RESULT "LIMIT UNITS ANALYZED

Not detected at or above the reporting Timit
Value at or above reporting limit

%
non



SAMPLE ID: MW-3

AEN LAB NO: 9804273-04
AEN WORK ORDER: 9804273
CLIENT PROJ. ID: 4710

GEOMATRIX CONSULTANTS

PAGE 10

DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98
REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 30 ug/L 05/21/98
Bromobenzene 108-86-1 ND 30 ug/L 05/21/98
Bromochloromethane 74-97-5 ND 30 ug/L 05/21/98
Bromodichloromethane 75-27-4 ND 30 ug/L 05/21/98
Bromoform 75-25-2 ND 30 ug/L 05/21/98
Bromomethane 74-83-9 ND 50 ug/L 05/21/98
n-Butylbenzene 104-51-8 ND 30 ug/L 05/21/98
sec-Butylbenzene 135-98-8 ND 30 ug/L 05/21/98
tert-Butylbenzene 98-06-6 ND 30 ug/L 05/21/98
Carbon Tetrachloride 56-23-5 ND 30 ug/L 05/21/98
Chlorobenzene 108-90-7 ND 30 ug/L 05/21/98
Chioroethane 75-00-3 ND 50 ug/L 05/21/98
Chioroform 67-66-3 ND 30 ug/L 05/21/98
Chloromethane 74-87-3 ND 50 ug/L 05/21/98
2-Chlorotoluene 95-49-8 ND 30 ug/L 05/21/98
4-Chlorotoluene 106-43-4 ND 30 ug/L 05/21/98
Dibromochloromethane 124-48-1 ND 30 ug/L 05/21/98
1,2-Dibromo-3-chloropropane  96-12-8 ND 30 ug/L 05/21/98
1,2-Dibromeethane 106-93-4 ND 30 ug/L 05/21/98
Dibromomethane 74-95-3 ND 30 ug/L 05/21/98
1,2-Dichlorobenzene 95-50-1 ND 30 ug/L 05/21/98
1,3-Dichlorobenzene 541-73-1 ND 30 ug/L 05/21/98
1.4-Dichlorobenzene 106-46-7 ND 30 ug/lL 05/21/98
Dichlorodifluoromethane 75-71-8 ND 50 ug/L 05/21/98
1.1-Dichloroethane 75-34-3 ND 30 ug/L 05/21/98
1.2-Dichloroethane 107-06-2 ND 30 ug/L 05/21/98
1,1-Dichloroethene 75-35-4 ND 30 ug/L 05/21/98
cis-1,2-Dichloroethene 156-59-2 140 * 30 ug/L 05/21/98
trans-1.2-Dichloroethene 156-60-5 ND 30 ug/L 05/21/98
1,2-Dichloropropane 78-87-5 ND 30 ug/L 05/21/98
1,3-Dichloropropane 142-28-9 ND 30 ug/L 05/21/98
2.2-Dichloropropane 594-20-7 ND 30 ug/L 05/21/98
1,1-Dichloropropene 563-58-6 ND 30 ug/L 05/21/98
Ethylbenzene 100-41-4 ND 30 ug/L 05/21/98
Hexachlorobutadiene 87-68-3 ND 30 ug/L 05/21/98
Isopropy1benzene 08-82-8 ND 30 ug/L 05/21/98
p-Isopropyltaoluene 99-87-6 ND 30 ug/L 05/21/98
Methylene Chloride 75-09-2 ND 50 ug/L 05/21/98
Naphthalene 91-20-3 ND 30 ug/L 05/21/98
n-Propylbenzene 103-65-1 ND 30 ug/L 05/21/98
Styrene 100-42-5 ND 30 ug/L 05/21/98
1,1.1,2-Tetrachloroethane 630-20-6 ND 30 ug/L 05/21/98

American Environmental Network I
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PAGE 11
GEOMATRIX CONSULTANTS
SAMPLE ID: MW-3 DATE SAMPLED: 04/27/98
AEN LAB NO: 9804273-04 DATE RECEIVED: 04/28/98
AEN WORK ORDER: 9804273 REPORT DATE: 05/26/98
CLIENT PROJ. ID: 4710
METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
1.1,2,2-Tetrachloroethane 79-34-5 ND 30 ug/L 05/21/98
Tetrachloroethene 127-18-4 40 * 30 ug/L 05/21/98
Toluene 108-88-3 250 * 30 ug/L 05/21/98
1,2.3-Trichlorobenzene 87-61-6 ND 30 ug/L 05/21/98
1.2.4-Trichlorobenzene 120-82-1 ND 30 ug/L 05/21/98
1,1.1-Trichloroethane 71-55-6 ND 30 ug/L 05/21/98
1,1,2-Trichloroethane 79-00-5 ND 30 ug/L 05/21/98
Trichloroethene 79-01-6 190 * 30 ug/L 05/21/98
Trichloroflucromethane 75-69-4 ND 30 ug/L 05/21/98
1.2.3-Trichloropropane 96-18-4 ND 30 ug/L 05/21/98
1.2.4-Trimethylbenzene " 095-63-6 ND 30 ug/L 05/21/98
1,3,5-Trimethylbenzene 108-67-8 ND 30 ug/L 05/21/98
Vinyl Chloride 75-01-4 100 * 50 ug/L 05/21/98
Xylenes, Total 1330-20-7 75 * 50 ug/L 05/21/98
Acetone 67-64-1 ND 500 ug/L 05/21/98
2-Butanone 78-93-3 ND 500 ug/L 05/21/98
Carbon Disulfide 75-15-0 ND 50 ug/L 05/21/98
cis-1,3-Dichloropropene 10061-01-5 ND 30 ug/L 05/21/98
trans-1.3-Dichloropropene 10061-02-6 ND 30 ug/L 05/21/98
2-Hexanone 591-78-6 ND 300 ug/L 05/21/98
4-Methy1-2-pentanone 108-10-1 ND 300 ug/L 05/21/98
Vinyl Acetate 108-05-4 ND 300 ug/L 05/21/98
2-Chioroethyl Vinyl Ether 110-75-8 ND 50 ug/L 05/21/98

Reporting limits elevated due to high levels of target

compounds. Sample run at dilution.

ND = Not detected at or above the reporting limit
* = VaJue at or above reporting 1imit



SAMPLE ID: MW-5
AEN LAB NO: 9804273-05
AEN WORK ORDER: 9804273
CLIENT PROJ. ID: 4710

American Environmental Network l
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DATE SAMPLED: 04/27/98
DATE RECEIVED: 04/28/98
REPORT DATE: 05/26/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 30 ug/L 05/15/98
Bromobenzene 108-86-1 ND 30 ug/L 05/15/98
Bromochloromethane 74-97-5 ND 30 ug/L 05/15/98
Bromodichloromethane 75-27-4 ND 30 ug/L 05/15/98
Bromoform 75-25-2 ND 30 ug/L 05/15/98
Bromomethane 74-83-9 ND 50 ug/L 05/15/98
n-Butylbenzene 104-51-8 ND 30 ug/L 05/15/98
sec-Butylbenzene 135-98-8 ND 30 ug/L 05/15/98
tert-Butylbenzene 98-06-6 ND 30 ug/L 05/15/98
Carbon Tetrachloride 56-23-5 ND 30 ug/L 05/15/98
Chlorobenzene 108-90-7 ND 30 ug/L 05/15/98
Chloroethane 75-00-3 ND 50 ug/L 05/15/98
Chloroform 67-66-3 ND 30 ug/L 05/15/98
Chloromethane 74-87-3 ND 50 ug/L 05/15/98
2-Chlorotoluene 95-49-8 ND 30 ug/L 05/15/98
4-Chlorotoluene 106-43-4 ND 30 ug/L 05/15/98
Dibromochloromethane 124-48-1 ND 30 ug/L 05/15/98
1.2-Dibromo-3-chloropropane  96-12-8 ND 30 ug/L 05/15/98
1,2-Dibromoethane 106-93-4 ND 30 ug/L 05/15/98
Dibromomethane 74-95-3 ND 30 ug/L 05/15/98
1,2-Dichlorobenzene 95-50-1 ND 30 ug/L 05/15/98
1,3-Dichlorobenzene 541-73-1 ND 30 ug/L 05/15/98
1.4-Dichiorobenzene 106-46-7 ND 30 ug/L 05/15/98
Dichlorodifluoromethane 75-71-8 ND 50 ug/L 05/15/98
1,1-Dichloroethane 75-34-3 ND 30 ug/L 05/15/98
1,2-Dichloroethane 107-06-2 ND 30 ug/L 05/15/98
1,1-Dichloropethene 75-35-4 ND 30 ug/L 05/15/98
cis-1,2-Dichloroethene 156-59-2 140 30 ug/L 05/15/98
trans-1,2-Dichloroethene 156-60-5 ND 30 ug/L 05/15/98
1,2-Dichloropropane 78-87-5 ND 30 ug/L 05/15/98
1,3-Dichloropropane 142-28-9 ND 30 ug/L 05/15/98
2.2-Dichloropropane 594-20-7 ND 30 ug/L 05/15/98
1,1-Dichloropropene 563-58-6 ND 30 ug/L 05/15/98
Ethylbenzene 100-41-4 ND 30 ug/L (05/15/98
Hexachlorobutadiene 87-68-3 ND 30 ug/L 05/15/98
Isopropy1benzene 98-82-8 ND 30 ug/L 05/15/98
p-1sopropyltoluene 99-87-6 ND 30 ug/L 05/15/98
Methylene Chloride 75-09-2 ND 50 ug/L 05/15/98
Naphthalene 91-20-3 ND 30 ug/L 05/15/98
n-Propylbenzene 103-65-1 ND 30 ug/L 05/15/98
Styrene 100-42-5 ND 30 ug/L 05/15/98
1,1.1,2-Tetrachloroethane 630-20-6 ND 30 ug/L 05/15/98
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PAGE 13
GEOMATRIX CONSULTANTS
SAMPLE ID: MW-5 <welicodw M- DATE SAMPLED: 04/27/98
AEN LAB NO: 9804273-05 DATE RECEIVED: 04/28/98
AEN WORK ORDER: 9804273 REPORT DATE: 05/26/98
CLIENT PRQOJ. ID: 4710
METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
1.1.2.2-Tetrachloroethane 79-34-5 ND 30 ug/L 05/15/98
Tetrachloroethene 127-18-4 30 * 30 ug/L 05/15/98
Toluene 108-88-3 220 * 30 ug/L 05/15/98
1,2,3-Trichlorobenzene 87-61-6 ND 30 ug/L 05/15/98
1.2.4-Trichlorobenzene 120-82-1 ND 30 ug/L 05/15/98
1.1,1-Trichloroethane 71-55-6 ND 30 ug/L 05/15/98
1.1,2-Trichloroethane 79-00-5 ND 30 ug/L 05/15/98
Trichloroethene 79-01-6 190 * 30 ug/L 05/15/98
Trichlorofluoromethane 75-69-4 ND 30 ug/L 05/15/98
1.2,3-Trichloropropane 96-18-4 ND 30 ug/L 05/15/98
1.2.4-Trimethylbenzene 95-63-6 ND 30 ug/L 05/15/98
1,3,5-Trimethylbenzene 108-67-8 ND 30 ug/L 05/15/98
Vinyl Chloride 75-01-4 110 * 50 ug/L 05/15/98
Xylenes, Total 1330-20-7 ND 50 ug/L 05/15/98
Acetone 67-64-1 ND 500 ug/L 05/15/98
2-Butanone 78-93-3 ND 500 ug/L 05/15/98
Carbon Disulfide 75-15-0 ND 50 ug/L 05/15/98
cis-1.3-Dichloropropene 10061-01-5 ND 30 ug/L 05/15/98
trans-1,3-Dichloropropene 10061-02-6 ND 30 ug/L 05/15/98
2-Hexanone 591-78-6 ND 300 ug/L 05/15/98
4-Methy1-2-pentanone 108-10-1 ND 300 ug/L 05/15/98
Vinyl Acetate 108-05-4 ND 300 ug/L 05/15/98
2-Chloroethyl Vinyl Ether 110-75-8 ND 50 ug/L 05/15/98

Reporting limits elevated due to high levels of target
compounds. Sample run at dilution.

ND

*

Not detected at or above the reporting limit
Value at or above reporting limit
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AEN (CALIFORNIA)
QUALITY CONTROL REPORT

AEN JOB NUMBER: 9804273
CLIENT PROJECT ID: 4710

Quality Control and Project Summary

A1l Samples:
Sampies for EPA 8260 were analyzed out of hold time. Results are estimated.

?11 other laboratory quality control parameters were found to be within established
imits.

Definitions

taboratory Control Sample (LCS)/Method Spikes(s): Control samples of known composition. LCS and Method Spike
data are used to validate batch analytical results,

Matrix Spike(s):. Aliquot of a sample (agueous or solid) with added quantities of specific compounds and
subjected to the entire analytical procedure. Matrix spike and matrix spike duplicate QC data are advisory.

Methed Blank: An amalytical control consisting of all reagents, internal standards, and surrogate standards
carried through the entire analytical process. Used to monitor laboratory background and reagent contamination.

Not Oetected (ND): Not detected at or above the reporting limit.
Retative Percent Difference (RPD): An indication of method precision based on duplicate analyses.

Reporting Limit {(RL}: The lowest concentration routinely determined during laboratory operations. The RL is
generally 1 to 10 times the Methed Detection Limit (MDL). Reporting limits are matrix, method, and analyte
dependent and take into account any dilutions performed as part of the analysis.

Surrogates: Organic compounds which are similar to analytes of interest 1n chemical behaviour, but are not found
in environmental samples. Surrogates are added to all blanks, calibration and check standards, samples. and
spiked samples. Surrogate recovery 15 monitored as an indication of acceptable sample preparation and

nstrument, performance.

D: Surrcgates diluted out.
[. Interference.

f+ Indicates result outside of established laboratory QC Timits.
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WORK ORDER: 9804273 QUALITY CONTROL REPORT PAGE QR-2
ANALYSIS: Mercury
MATRIX: Water
METHOD BLANK SAMPLES

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

SAMPLE TYPE: Blank-Method/Media blank LAB ID:  HGW_PBW INSTR RUN: HG\980505123000/1/
INSTRUMENT: Coleman Hg Analyzer 500 PREPARED: BATCH I0: HGW050458
UE%TESD ma/L ANALYZED: 05/05/98 DILUTION: 1.000000
H :

REF  REPORTING SPIKE RECOVERY REC LIMITS (%)} RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Mercury in water ND 0.0002

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

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

SAMPLE TYPE: Spike-Method/Media blank LAB ID: HGW_LCD INSTR RUN: HG\980505123000/3/1
INSTRUKENT: Coleman Hg Analyzer 50D PREPARED: BATCH ID: HGW050498
}i&g%go mg/L ANALYZED: 05/05/98 DILUTION: 1.000000

' REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (X) LOW  HIGH RPD (%) LIMIT (%)
Mercury in water 0.00216 ND 0.0002 0.00200 108 80 120
SAWPLE TYPE: Spike-Method/Media blank i;ié'fé""ﬁéy}'iés'""""""""i&'s'n'a' RUN: HG\9B0505123000/2/1
INSTRUMENT: Coleman Hg Analyzer 50D PREPARE| BATCH ID: HGW(150498
ﬂ%‘_lrg D mg/L ANALYZED 05/05/98 DILUTION: 1,000000

) REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (X) LOW  HIGH RPD (X) LIMIT (%)
Mercury in water 0.00210 D 0.0002 0.00200 105 80 120

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

SAMPLE TYPE: Method Sﬂ: ke Sample Duplicate LAB ID HGW_LCR INSTR RUN: HG\980505123000/4/2
INSTRUMENT : Co'leman g Analyzer 50 PREPAR BATCH ID: HGW050498
gg%gu mg/L ANALYZED 05/05/98 DILUTION: 1.000000

REF  REPORTING SPIKE RECOVERY REC LIMITS (%} RPD
ANALYTE RESULT RESULT LIMIT VALUE X HIGH RPD (%) LIMIT (%)
Mercury in water 0.00216 0.00210 0.0002 2.82 20

SAMPLE TYPE: Spike-Sample/Matrix LAB ID: MD04273-031 INSTR RUN: HG\980505123000/8/6
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED: BATCH ID: HGW050498
HEWI‘EBD mg/L ANALYZED: 05/05/98 DILUTION: 1.000000

' REF  REPORTING SPIKE RECOVERY  REC LIMITS (X) RPD
ANALYTE RESULT RESULT LIMIT VALUE (¥} LOW  HIGH RPD (%) LIMIT (%)
Mercury in water 0.00190 ND 0.0002 0.00200 95.0 80 120
SAMPLE TYPE: Spike-Sample/Matrix LAB ID:  MS08273-031  INSTR RUN: hi;'\éébébéiéébbb}i};s """"
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED: BATCH ID: HGW0504
321[1?{(5)0 mg/L ANALYZED: 05/05/98 DILUTION: 1000000

' REF  REPGRTING SPIKE RECOVERY REC LIMITS (%) RED
ANALYTE RESULT RESULT LIMIT VALUE (X L0W  HIGH RPD (%) LIMIT (%)
Mercury in water 0.00184 ND (r.0002 0.00200 92.0 80 120
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WORK ORDER: 9804273 QUALITY CONTROL REPORT PAGE QR-3 .
ANALYSIS: Mercury
MATRIX: Water .

MATRIX SPIKE DUPLICATES
SAMPLE TYPE: Spiked Sample Duplicate A8 T0: WROAZ73-031  INSTR RUN: HG\9B0505123000/9/7 I
INSTRUMENT: Coleman Hg Analyzer 50D PREPARED: BATCH ID:; HGW050498
HE%%B mg/L ANALYZED: 05/05/98 DILUTION: 1.000000

' REF  REPORTING SPIKE  RECOVERY REC LIMITS (%) RPD '
ANALYTE RESULT  RESULT  LIMIT VALUE ) LOW  HIGH RPD (%) LIMIT (%)
Mercury in water 0.00190 0.00184 0.0002 3.21 20



American Environmental Network
WORK ORDER: 9804273 . QUALITY CONTROL REPORT PAGE QR-4
ANALYSIS: Metals Scan by ICP
MATRIX: Water
METHOD BLANK SAMPLES

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

SAMPLE TYPE: Blank-Method/Media blank LAB ID: IFW BLNK W INSTR RUN: ICP\980505212400/1/
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH IB: IFW050598-W
grEl_iIﬁ (SJ D mg/L ANALYZED: 05/05/98 DILUTION: 1.000000
REF  REPORTING SPIKE RECOVERY REC LIMITS (X} RPD
ANALYTE RESULT RESULT LIMIT VALUE (€4] LOW HIGH RPD (%) LIMIT (%)
Ag Silver ND 0.005
As Arsenic ND 0.04
Ba Barium ND 0.01
fe Beryllium ND 0.002
Cd Cadmium ND 0.005
Co Cobalt ND 0.005
cr Chromium ND 0.01
Cu Capper ND 0.01
Ha Molybdenum ND Q.01
Ni Nickel ND 0.01
Pb Lead ND 0.04
Sb Antimony ND 0.02
Se Selenium ND 0.07
T Thaltlium ND 0.05
v Vanadium ND 0.005
in Zinc ND 0.01

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

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

SAMPLE TYPE: Spike-Method/Media blank LAB ID: IFW LCD W INSTR RUN: ICP\980505212400/3/1
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFW050598-W
IFJIE%IT{[S}D mg/L ANALYZED: 05/05/98 DILUTION: 1,00
REF  REPCRTING SPIKE RECOVERY REC LIMITS (X) RPD
ANALYTE RESULT RESULT LIMIT VALUE {X) LOW  HIGH RPD (%) LIMIT (%)
Ag Silver 0.0230 ND ¢.005 0.0250 92.0 80 120
As Arsenic 0.074% ND 0.04 0.0800 93.6 80 120
Ba Barium 0.958 ND 0.1 1.00 95.8 80 120
Be Beryllium 0.0230 ND 0.002 0.0250 92.90 80 120
Cd Cadmium 0.0480 ND 0.005 0.9500 9.0 80 120
Co Cobalt 0.240 ND 0.005 0.250 96.0 80 120
Cr Chromium 0.0962 ND 0.01 0.100 9,2 80 120
Cu Copper 0.115 ND 0.01 0.125 92,0 80 120
Ho Molybdenum 0.186 ND ¢.01 0.200 93.0 80 120
Ni Nickel 0.232 ND 0.01 0.250 92.8 80 120
Pb Lead 0.480 ND 0.04 0.500 96.0 a0 120
Sb Antimony 0.437 ND 0.02 0.500 87.4 80 120
Se Selenium 0.0906 ND 0.07 0.100 90.6 80 120
T Thallium 0.481 ND 0.05 0.500 9.2 80 120
v Vanadium 0.238 ND 0.005 0.250 9.2 80 120
in Zinc 0.232 ND 0.01 0.250 92.8 80 120
SAMPLE TYPE Spike-Method/Media blank LAB ID: IFW LCS W INSTR RUN: ICP\980505212400/2/1
INSTRUMENT: TJA Enviro 36 PREPARED: BATCH ID: IFW050598-
gETI]'I-'lgD mg/L ANALYZED: 05/05/98 DILUTION: 1.00
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMI VALUE (%) LOW HIGH RPD (X) LIMIT (%)
Ag Silver 0.0220 ND 0. 005 0.0250 83.0 80 120
As Arsemic 0.0751 ND 0.04 0.0800 93.9 80 120
Ba Barium 0.950 ND 0.01 1.00 95.0 80 120
Be Beryllium 0.0224 ND 0.002 0.0250 89.6 80 120
Cd Cadmium 0.0472 ND 0.005 0.0500 94.4 80 120
Co Cobalt 0.236 ND 0,005 0.250 94.4 80 120
Cr Chromium 0.0912 ND 0.01 0.100 91.2 80 120
Cu Copper 0.113 ND 0.01 0.125 90.4 80 120
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WORK ORDER: 9804273 QUALITY CONTROL REPORT PAGE QR~5|
ANALYSIS: Metals Scan by ICP
MATRIX: Water .
LABORATORY CONTROL SAMPLES
SAMPLE TYPE: Spike-Method/Media blank LAB ID: IFW LCS W INSTR RUN: ICP\980505212400/2/1 I
INSTRUMENT: TJA Enviro 36 PREPARED : BATCH ID: IFWO50
HE'IHE%D mg/L ANALYZED: 05/05/98 DILUTION: 1.00
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD '
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (%) LIMIT (%)
Mo Mol ybdenum 0,182 ND g.01 0.200 91.0 80 120
N1 Nickel 0.229 ND 0 01 0.250 9l.6 a0 120
Pb Lead 0.471 ND ¢.04 0.500 94.2 a0 120
Sb Antimony 0.430 ND 0.02 0.500 86.0 a0 120
Se Selenium 0.0866 ND 0.07 0.100 86.6 80 120
T Thallium (.487 ND 0.05 0.500 97.4 a0 120
) Vanadium 0.235 ND 0.005 0.250 94.0 80 120
Zn Zinc 0.232 ND 0.01 0.250 92.8 80 120 '
LABORATORY CONTROL DUPLICATES l
SAMPLE TYPE: Method Spike Sampie Duplicate 1AB ID: IFW LCR W INSTR RUN: ICP\980505212400/4/2
INSTRUMENT: TJA Enviro 36 PREPARED BATCH ID: IFW050598-W
HE'IFESD mg/L ANALYZED 05/05/98 DILUTION: 1.000000 '
REF  REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (¥) LIMIT (X)
Ag Silver 0.230 0.0220 0.005 165 | 20
As Arsenic 0.0749 0.0751 0.04 0.267 20 /
Ba Barium 0,958 0.950 0.01 0,839 20
Be Beryllium 0.0230 0.0224 0.002 2.64 20
Cd Cadmium 0.0480 0,0472 0.005 1.68 20
Co Caobait 0.240 0.236 0.005 1.68 20
Cr Chromium 0.0962 0.0912 0.01 5.34 20 l
Cu Copper 0.115 0.113 0.01 1.75 20
Ho Holybdenum 0.186 0.182 0.01 2.17 20
Nt Nickel 0.232 0.229 0.01 1.30 20
Pb Lead 0.480 0.471 0.04 1.89 20
Sb Antimony 0.437 0.430 0.02 1.61 20
Se Selenium 0.0906 0.0866 0.07 4.51 20
T Thallium 0.481 0.487 0.05 1.24 20
) Vanadium 0.238 0.235 0.005 1.27 20
Zn Zinc 0,232 0.232 0.01 0 20 l



American Environmental Network
WORK ORDER: 9804273 QUALITY CONTROL REPORT PAGE QR-6
ANALYSIS: Volatile GC/MS
MATRIX: Water
METHOD BLANK SAMPLES

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

SAMPLE TYPE: Blank-Method/Media blank LAB ID: BLNK_0515 INSTR RUN: GCMS12\980515020000/1/
INSTRUMENT ; HP mass spec for Volatiles PREPARED: BATCH ID: MS12W051598
HE%IESD ANALYZED: 05/15/98 DILUTION: 1.00
REF REPORTING SPIKE RECOQVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (%) LOW  HIGH RPD (X) LIMIT (%)
1.2-DCA-d4 {surr} 117 100 117 65 140
Toluene-d8 {surr) 103 100 103 70 135
p-BFB (surr) 95.5 100 95.5 70 135
1.1-Dichlorgethene ND 5
Benzene ND 5
Trichioroethene ND 5
Toluene WD 5
Chlorabenzene ND 5
Bromobenzene ND 5
Bromochloromethane ND 5
Bromadichloromethane ND 5
Bromoform ND 5
Bromomethane ND 10
n-Butylbenzene ND 5
sec-Butylbenzene ND 5
tert-Butylbenzene ND 5
Carbon Tetrachloride ND 5
Chlorcethane ND 10
Chloroform ND 5
Chloromethane ND 10
2:Chlorotoluene ND 5
4.Chlorotoluene ND 5
Dibromochloromathane ND ]
1,2-Dibromo-3-chloropropan NO 5
1.2-Dibromoethane ND 5
Dibromomethane ND 5
1,2-Dichlorobenzene ND 5
1,3-Dichlorcbenzene ND 5
1.4-Dichlorobenzene ND 5
Dichlorodifluoromethane ND 10
1,1-Dichloroethane ND 5
1,2-Dichloroethane ND 5
cis-1,2-Dichloroethene ND 5
trans-1,2-Dichloroethene ND 5
1.2- D1chloropropane ND 5
1,3-Dichloropropane ND 5
2,2-Dichloropropane ND &
1.1-Dichloropropene ND 5
Ethylbenzene ND 5
Hexachlorobutadiene ND 5
Isopropylbenzene ND 5
ﬁ Isopropyltoluens ND 5
ethylene Chloride N 10
Na hthalene ND 5
ropylbenzene ND 5
Styrene ND 5
1.1.1,2-Tetrachleroethane ND 5
1.1,2,2-Tetrachioroethane ND 5
Tetrachloroethene ND 5
1.2.3-Trichlorobenzene ND 5
1,2.4-Trichlorobenzene ND 5
1,1,1-Trichloroethane ND 5
1,1.2-Trichleoroethane ND 5
Trichlorofluoromethane ND 5
1,2,3-Trichloropropane ND 5
1.2,4-Trimethylbenzene ND 5
1.3.5-Trimethylbenzene ND 5
Vinyl Chloride ND 10
Xylenes, Total ND 10
Trichlorotrifluoroethane ND 5



WORK ORDER:

METHOD BLANK SAMPLES

9804273

American Environmental Network'

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

SAMPLE TYPE: Blank-Method/Media blank
INSTRUMENT: HP mass spec fer Volatiles

UNITS: ug/L
METHOD:

ANALYTE
Acetone
Acrylonitrile
2-Butanone
Carbon Disulfide
trans-1,4-0ichloro-2-buten
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
2-Hexanone
Methyl lodide
4-Methyl-2-pentanone
V1ng1 Acetate

1oroethy1 Vinyl Ether

RESULT

REF
RESULT

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

SAMPLE TYPE: Blank-Method/Media blank
HP mass spec for Volatiles

INSTRUMENT :
UNITS: ug/L
METHOD:

ANALYTE
1,2-0CA-d4
Toluene-da

p-BFB
1,1-Dichloroethene
Benzene
Trichloroethene
Toluena
Chlorobenzene
Bromobenzene
Bromochtoromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butyibenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibroemochloromethane
1.2-Dibromo-3-chlcropropan
1.2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodi fluoremethane
1,1-Dichioroethane
1,2-Dichloroethane
cis-1,2-Bichloroethene
trans-1,2-Dichloroethene
% e chh]oropropane
2,

{surr}
{surr)
(surr)

3-Dichloropropane
2-Dichloropropane

RESULT

REF
RESULT

QUALITY CONTROL REPORT PAGE QR-7 l
ANALYSIS: Volatile GC/MS
MATRIX: Water '
LAB ID:  BLNK 0515 INSTR RUN: GEMS12\980515020000/1/ l
PREPARED: BATCH ID: HS12W051598
ANALYZED: 05/15/98 DILUTION: 1.00
REPORTING SPIKE  RECOVERY REC LIMITS (%) RPD l
LI%E VALUE (x) LOW  HIGH RPD (%) LIMIT (%)
10
100
10
100
5
5
50
200
50
50
10
10 l
10
5
LAB ID:  BLNK 0521 INSTR RUN: GCMS13\980521000000/1/ l
PREPARED: BATCH ID: MS13W052198
ANALYZED: 05/21/98 DILUTION: 1.00
REPORTING SPIKE  RECOVERY REC LIMITS (X) RPD
LIMIT VALUE () LOW  HIGH RPD (%) LIMIT (%)
100 112 65
100 95.3 70 135
100 57.0 70 135

—
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WORK ORDER: 9804273

METHOD BLANK SAMPLES

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

SAMPLE TYPE: Blank-Method/Media blank

INSTRUMENT: HP mass spec for Volatiles

UNITS:
METHOD:

ANALYTE
1,1-Dichlaropropene
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
ﬁ~Iso?ropyltoluene
ethylene Chloride
Naphthalene
n-Propylbenzene
Styrene
1.1,1,2-Tetrachloroethane
1.1,2,2-Tetrachloroethane
Tetrachloroethene
1.2,3-Trichlorobenzene
.2.4-Trichlorobenzene
.1-Trichloroethane
.2-Trichloroethane
chlorofluoromethane
3-Trichloropropane
4-Trimethylbenzene
5-Trimethylbenzene
inyl Chleride
Xylenes, Total
Trichlorotrifluoroethane
Acetone
Acrylanitrile
2-Butanone
Carbon Bisulfide
trans-1.4-Dichloro-2-buten
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
2-Hexancne
Methyl lodide
4.Methyl - 2-pentancne
Viny] Acetate
2-Chloreethyl Vinyl Ether
o-Xylene

ﬁfBéXyiene

ug/L

"
.
]

1
1
1
T
1
1
1
v

RESULT
ND

SAMPLE TYPE: Laboratory Control Spike

INSTRUMENT: HP mass spec for Volatiles

UNITS: ug/L
METHOD:

ANALYTE

1,2-DCA-d4 (surr)
Toluene-dB (surr)
p-BFB {surr)
1,1-Dichlorcethene
8enzene

Trichloroethene

Toluene

RESULT
105
105

American Environmental Network

QUALITY CONTROL REPORT PAGE QR-8
ANALYSIS: Volatile GC/MS
MATRIX: Water

LAB ID:  BLNK_0521 INSTR RUN: GCMS13\980521000000/1/
PREPARED: BATCH ID: MS134052198
ANALYZED: 05/21/98 DILUTION: 1.00
REF  REPORTING SPIKE RECOVERY  REC LIMITS (X} RPD
RESULT LIMIE VALUE €4 LO4  HIGH RPD (%) LIMIT (D)
5
5
5
5
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
10
10
5
100
10
100
i0
100
5
5
50
200
50
50
10
10
10
5
LAB ID: LCS_0515 INSTR RUN: GCMS12\980515020000/2/1
PREPARED: BATCH ID: MS12W051598
ANALYZED: 05/15/98 DILUTION: 1.00
REF  REPORTING SPIKE RECOVERY  REC LIMITS (%) RPD
RESULT LIMIT VALUE {X) LOW  HIGH RPD (%) LIMIT (%)
117 100 105 65 135
103 100 105 70 130
95.5 100 105 70 130
ND 5 50.0 106 0 130
ND 5 50.0 104 70 130
ND 5 50.0 97.4 70 130
ND 5 50.0 104 70 130
ND 5 50.0 11 70 136

Chlorobenzene



WORK ORDER:

9804273

LABORATORY CONTROL SAMPLES

SAMPLE TYPE: Laboratory Control Spike

INSTRUMENT :
UNITS: ug/L
HMETHOD:

ANALYTE
1.2-DCA-d4
Toluene-d8
p-BFB (surr)
1.1-Dichloroethene
Benzene

Trichloroethene

Toluene

Chlorobenzene

{surr)
{surr)

HP mass spec for Volatiles

RESULT

SAMPLE TYPE: Sg1ke Sample/Matrix

ENSTRUMENT;
UNITS:
METHOD:

ANALYTE
1,2-DCA-d4
Toluene-d8

g-BFB
,1-Dichloroethene
Benzena
Trichloroethene
Toluene
Chlorobenzene

{surr)
(surr)
{surr)

mass spec for Volatiles

RESULT
84

SAMPLE TYPE: SB1ke Samp]e/Matr1x

INSTRUMENT:
UNITS:
METHOD:

ANALYTE
1.2-DCA-d4
Toluene-d8

{surr)
(surr)
p-BF8 {surr)
1,1-Dichloroethene
Benzene

Trichloroethene

Toluene

Chlorobenzene

mass spec for Volatiles

RESULT
84

American Environmental Network l

QUALITY CONTROL REPORT PAGE QR-9 '
ANALYSIS: Volatile GC/MS
MATRIX: Water l
LAB ID: LCS 0521 INSTR RUN: GCMS13\980521000000/2/1 '
PREPARED: - BATCH ID: MS13W052198
ANALYZED: 05/21/98 DILUTION: 1.00
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD l
RESULT LIMIT VALUE X LOW HIGH RPD (%) LIMIT (%)
112 100 90.2 65 35
95.3 100 101 70 130
97.0 100 94,2 70 130
ND 5 50.0 97.2 70 130
ND 5 50.0 108 70 130
ND 5 50.0 106 70 130
ND 5 50.0 107 70 130
ND 5 50.0 115 70 13¢ l
LAB ID:  MD04273-010 INSTR RUN: GCMS13\9B0521000000/8/3
PREPARED BATCH ID: HMSL3W052198
ANALYZED 05/21/98 DILUTION: 1.00 '
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
RESULT LIMIT VALUE X} LOW HIGH RPD (X) LIMIT (%)
78.4 100 65 5
110 100 100 70 130 '
98.4 100 102 70 130
ND 5 50.0 102 70 130
ND 5 50.0 101 70 130
ND 5 50.0 96.2 70 130
ND 5 50.0 102 70 130
ND 5 50.0 106 70 130
LAB ID: MS04273-010 INSTR RUN: GCMS13\980521000000/7/3
PREPFARED: BATCH ID: MS13W052198
ANALYZED: 05/21/98 PILUTION: 1.00
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
RESULT LIMIT VALUE X) LOW HIGH RPD (%) LIMIT (%)
78.4 100 g84.5 65
110 100 101 70 130
98.4 100 103 70 130
ND 5 53.0 113 70 130
ND 5 50.0 108 70 130 l
ND 5 50.0 102 70 130
ND 5 50.0 106 70 130
ND 5 50.0 114 70 130 '
LAB 10: MRO4273-010 INSTR RUN: GCMS13\980521000000/9/7 .

SAMPLE TYPE: SB1ked Sample Duplicate

INSTRUMENT:

UNITS:

METHCD:

ANALYTE

1,2-DCA-d4 (surr}

Toluene-d8 (surr)
{surr)

p-BFB
i,1-Dichloroethene

mass spec for Volatiles

RESULT

100
102
51.2

PREPARED:
ANALYZED: 05/21/98

BATCH ID: MS13W052198
DILUTION: 1.00

REF  REPORTING SPIKE RECOVERY  REC LIMITS (%)
RESULT LIMIT VALUE X) LoW  HIGH RPD (X) LIMIT €3]
84.5 100 84.8 65 135
101 100 100 70 130

56.3 5 50.0 9.49 20

103 100 102 70 130 l



American Environmental Network
WORK ORDER: 9804273 QUALITY CONTROL REPORT PAGE QR-10
ANALYSIS: Volatile GC/MS
MATRIX: Water
MATRIX SPIKE DUPLICATES

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

SAMPLE TYPE: Sg'lked Sample Duplicate LAB ID:  MR04273-01D INSTR RUN: GCM513\980521000000/9/7
INSTRUMENT: mass spec for Volatiles PREPARED : BATCH ID: MS13W052198
ﬁg% 8 D ANALYZED: 05/21/98 DILUTION: 1.00
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
ANALYTE RESULT RESULT LIMIT VALUE (9] LOW  HIGH RPD (%) LIMIT (%)
Benzene 50.4 54.1 5 50.0 7.08 20
Trichloroethene 48.1 51.0 5 50.0 5.85 20
Toluene 51.0 52.9 5 50.0 3.66 20
Chlorgbenzena 83.1 57.0 5 50.0 7.08 20
Bromobenzene ND ND 5 0
Bromochloromethane ND ND 5 0
Bromodichloromethane ND ND 5 0
Bromoform ND ND 5 0
Bromomethane ND ND 10 0
n-Butylbenzene ND ND 5 0
sec-Butylbenzene ND ND 5 0
tert-Butylbenzene ND ND 5 0
Carbon Tetrachloride ND ND 5 0
Chlorgethane ND ND 10 0
Chloroform ND ND 5 0
Chloromethane ND ND 10 0
2-Chlorotoiuene ND ND 5 )
4-Chlorotoiuene ND ND 5 0
Dibromochloromethane ND ND 5 0
1,2-Dibromo-3-chloropropan ND ND 5 0
1,2-Dibromoethane ND ND 5 0
Dibromomethane ND ND 5 0
1,2-Dichlorobenzene ND ND 5 0
1,3-Dichlorobenzene ND ND 5 0
1.4-Dichlorobenzene NB ND 5 0
Dichlorodi fluoromethane ND ND 10 0
1,1-Dichloroethane ND ND 5 0
1,2-Dichlorcethane WD ND 5 0
cis-1,2-Dichloroethene ND ND 5 0
trans-1,2-Dichloroethene ND ND 5 0
1.2- Duch]oropropane ND ND 5 0
1,3-Dichloropropane ND ND 5 0
2,2-Dichleropropane ND ND 5 0
1,1-Dichloropropene ND ND 5 0
Ethy]benzene ND ND 5 0
Hexachlorobutadiene ND ND 5 0
Isopropylbenzene D ND 5 0
ﬁ Iso[])ropw toluene ND ND 5 0
ethylene Chloride ND ND 10 0
Na hthalene ND ND 5 0
ropylbenzene ND ND 5 0
St ene ND ND 5 0
1. 1 1,2-Tetrachloroethane ND ND 5 0
1.1.2,2-Tetrachloroethane ND ND 5 0
Tetrachloroethene ND ND 5 0
1.2,3-Trichlorobenzene ND ND 5 0
1.2,4-Trichlorobenzene ND ND 5 0
1.1,1-Trichloroethane ND ND 5 0
1,1,2-Trichloroethane ND ND 5 0
Trichlorofluoromethane ND ND 5 0
1,2,3-Trichloropropane ND ND 5 0
1,2.4-Trimethylbenzene ND ND 5 0
1.3.5-Trimethylbenzene ND ND 5 0
Vinyl Chloride ND ND 10 0
Xylenes, Total ND ND 10 0
Trichlorotrifiucroethane ND ND 5 0
Acetone ND ND 100 0
Acrylonitrile ND ND 10 0
2-Butanone ND ND 100 0
Carbon Disulfide ND ND 10 ]



WORK ORDER:

9804273

MATRIX SPIKE DUPLICATES

QUALITY CONTROL REPORT
ANALYSIS: Volatile GC/MS

American Environmental Network '

MATRIX: Water

PAGE QR-11
i

SB1ked Sample Duplicate
mass spec for Volatiles

SAMPLE TYPE:
INSTRUMENT:
UNITS:
METHCD:

ANALYTE
trans-1,4-Dic

hioro-2-buten

cis-1,3-Dichioropropene

trans-1,3-Dic
2-Hexanone
Methyl lodide
4-Methyl -2-pe
Vinyl Acetate
2-Chloroethyl
o-Xylene

HTBéXylene

hloropropene

ntanone
Vinyl Ether

RESULT
N

REF
RESULT
ND

LAB ID;

PREPARED:
ANALYZED:

REPORTING
LIqIT

MR04273-01D

05/21/98
SPIKE RECOVERY
VALUE {X)

BATCH ID:

M513W052198
DILUTION: 1.00
REC LIMITS (X) RPD '
LOW  HIGH RPDO(X) LIMIT (%}
0
0
0
0
0
0
o
0
0
0

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

SAMPLE TYPE:
INSTRUMENT :
UNITS:
METHQD:

ANALYTE
1,2-DCA-d4
Toluene-d8

Sample-Client

HP mass spec for Volatiles

ug/L

{surr)
(surr)
{surr}

RESULT

PREPARED:
ANALYZED:

REPORTING
LIMIT

9804273-05A

05/15/98
SPIKE RECOVERY
VALUE (%)
500 120
500 101
500 105

INSTR RUN: GCMS12\980515020000/4/ '
BATCH ID: MS12W051598
DILUTION: 5.00

REC LIMITS (%) RPD
L HIEH RPD (X) LIMIT (%)

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

SAMPLE TYPE:
INSTRUMENT:
UNITS:
METHOD:

ANALYTE
1,2-DCA-d4
Toluene-d8

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

SAMPLE TYPE:
INSTRUMENT:
UNITS:
METHOD:

ANALYTE
1,2-DCA-d4
Toluene-d8

Sample-Client

HP mass spec for Volatiles

ug/L

(surr}
{surr}
{surr)

Sampie-Client

RESULT

HP mass spec for Volatiles

ug/L

{surr)
{surr)
(surr}

RESULT
771.3

REF
RESULT

LA 1D:

PREPARED:
ANALYZED:

REPQRTING
LIMIT

LIMIT

9804273-01D

05/21/98
SPIKE RECOVERY
VALUE (%)
100 78.4
100 110
100 98.4

9804273-020

: 05/21/98

SPIKE RECOVERY

VALUE (X
100 77.3
100 104
100 99.0

INSTR RUN: GCMS13\980521000000/3/
BATCH ID: MS13wW052198
DILUTION: 1.00

REC LIMITS (X)
LOW  HIGH
65 135
70 130
70 130

RPD
RPD (%) LIMIT (%)

INSTR RUN: GCMS131980521000000/4/
BATCH ID: MWS13W052198
DILUTION: 1.00

REC LIMITS (&)
LOW  HIGH RPD (%)
65 135

70 130
70 130

RPD
LIKIT (%)

....................................................................... INS’[RRUNGCM513\930521000000/5/.

SAMPLE TYPE:
INSTRUMENT:
UNITS:
METHOD:

ANALYTE
1,2-DCA-d4
Toluene d8

Sample-Client

HP mass spec for Vo1at1les

ug/L

(surr}
{surr}
{surr}

RESULT

REF
RESULT

PREPARED:
ANALYZED:

REPORTING
LINIT

9804273-030D

05/21/98
SPIKE RECOVERY
VALLE (%)
100 76.9
100 101

BATCH ID: M513W052198
DILUTICN: 1.00

REC LIMITS (%) RPD
LOW  HIGH RPD (%) LIMIT (X)
65 135
70 130

FB . . 70 130 I



American Environmental Network
WORK ORDER: 9804273 QUALITY CONTROL REPORT PAGE QR-12
ANALYSIS: Volatile GC/MS
MATRIX: Water
SAMPLE SURROGATES

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

SAMPLE TYPE: Sample-Client LAB ID: 9804273-04C INSTR RUN: GCMS13\980521000000/6/
INSTRUMENT: HP mass spec for Volatiles PREPARED: BATCH ID: MS13W052198
HE'}'E{SJD ug/L ANALYZED: 05/21/98 DILUTION: 5.00

REF  REPORTING SPIKE RECOVERY  REC LIMITS (X RPD
ANALYTE RESULT RESULT LIMIT VALUE 2) LOW  HIGH RPD (%) LIMIT ()
1.2-DCA-d4 (surr) 486 500 97.2 65 135
Toluene-d8 (surr) 489 500 97.8 70 130
p-BF8 {surr) 524 500 105 70 130
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American Environmental Network
Certificate of Analysis
DOHS Certificatuon: 1472 AHA Accreditation: 11134

PAGE 1
GEOMATRIX CONSULTANTS REPORT DATE: 05/22/98
100 PINE ST.. SUITE 1000
SAN FRANCISCO, CA 94111 DATE(S) SAMPLED: 05/15/98
DATE RECEIVED: 05/15/98
ATTN: WILL CALDICOTT
CLIENT PROJ. ID: 4710.01 AEN WORK ORDER: 9805174

C.0.C. NUMBER: 10166

PROJECT SUMMARY:

On May 15, 1998, this laboratory received 2 water sample(s).

Client requested sample(s) be analyzed for chemical ?arameters. Resuits of
analysis are summarized on the following page(s). Please see quality control
report for a summary of QC data pertaining to this project.

Samples will be stored for 30 days after compietion of analysis, then disposed
of in accordance with State and Federal regutations. Samples may be archived
by prior arrangement.

If you have any questions. please contact Client Services at (510) 930-9090.

Reviewed by:

g DL

3440 Vincent Road » Pleasant Hill, CA 94523 « (510) 930-9090 « FAX (510) 930-0256

Analytical Services for the Environment



SAMPLE ID: MW-4

AEN LAB NO: 9805174-01
AEN WORK ORDER: 9805174
CLIENT PROJ. ID: 4710.01

American Environmental Network l

GEOMATRIX CONSULTANTS

D

PAGE 2

ATE SAMPLED: 05/15/98

DATE RECEIVED: 05/15/98

REPORT DATE: 05/22/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
EPA 8260A - Water EPA 8260A
Benzene 71-43-2 ND 5 ug/L 05/19/98
Bromobenzene 108-86-1 ND 5 ug/L 05/19/98
Bromochloromethane 74-97-5 ND 5 ug/L 05/19/98
Bromodichloromethane 75-27-4 ND 5 ug/L 05/19/98
Bromoform 75-25-2 ND 5 ug/L 05/19/98
Bromomethane 74-83-9 ND 10 ug/L 05/19/98
n-Butylbenzene 104-51-8 ND 5 ug/L 05/19/98
sec-Butylbenzene 135-98-8 ND 5 ug/L 05/19/98
tert-Butylbenzene 98-06-6 ND 5 ug/L 05/19/98
Carbon Tetrachloride 56-23-5 ND 5 ug/L 05/19/98
Chlorobenzene 108-90-7 ND 5 ug/L 05/19/98
Chloroethane 75-00-3 ND 10 ug/L 05/19/98
Chloroform 67-66-3 ND 5 ug/L 05/19/98
Chloromethane 74-87-3 ND 10 ug/L 05/19/98
2-Chlorotoluene 95-49-8 ND 5 ug/L 05/19/98
4-Chiorotoluene 106-43-4 ND 5 ug/L 05/19/98
Dibromochioromethane 124-48-1 ND 5 ug/L 05/19/98
1,2-Dibromo-3-chloropropane  96-12-8 ND 5 ug/L 05/19/98
1,2-Dibromoethane 106-93-4 ND 5 ug/L 05/19/98
Dibromomethane 74-95-3 ND 5 ug/L 05/19/98
1.2-Dichlorobenzene 85-50-1 ND 5 ug/L 05/19/98
1,3-Dichlorobenzene 541-73-1 ND 5 ug/L 05/19/98
1,4-Dichlorobenzene 106-46-7 ND 5 ug/L 05/19/98
Dichlorodiflucromethane 75-71-8 ND 10 ug/L 05/19/98
1,1-Dichloroethane 75-34-3 ND 5 ug/L 05/19/98
1,2-Dichloroethane 107-06-2 ND 5 ug/L (05/19/98
1.1-Dichloroethene 75-35-4 ND 5 ug/L 05/19/98
cis-1,2-Dichloroethene 156-59-2 ND 5 ug/L 05/19/98
trans-1,2-Dichloroethene 156-60-5 ND 5 ug/L 05/19/98
1.2-Dichloropropane 78-87-5 ND 5 ug/L 05/19/98
1,3-Dichloropropane 142-28-9 ND 5 ug/L 05/19/98
2.2-Dichioropropane 594-20-7 ND 5 ug/L 05/19/98
1,1-Dichloropropene 563-58-6 ND 5 ug/L 05/19/98
Ethylbenzene i00-41-4 ND 5 ug/L 05/19/98
Hexachlorobutadiene 87-68-3 ND 5 ug/L 05/19/98
[sopropylbenzene 98-82-8 ND 5 ug/L 05/19/98
p-Isopropyltoluene 99-87-6 ND 5 ug/L 05/19/98
Methylene Chloride 75-09-2 ND 10 ug/L 05/19/98
Naphthalene 91-20-3 ND 5 ug/L 05/19/98
n-Propyibenzene 103-65-1 ND 5 ug/L 05/19/98
Styrene 100-42-5 ND 5 ug/L 05/19/98
1.1,1.2-Tetrachlorcethane 630-20-6 ND 5 ug/L 05/19/98



SAMPLE ID: MW-4

AEN LAB NO: 9805174-01
AEN WORK CRDER: 9805174
CLIENT PROJ. ID: 4710.01

GEOMATRIX CONSULTANTS
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PAGE 3

DATE SAMPLED: 05/15/98
DATE RECEIVED: 05/15/98
REPORT DATE: 05/22/98

METHOD/ REPORTING DATE
ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
1.1,2.2-Tetrachloroethane 79-34-5 ND 5 ug/L 05/19/98
Tetrachloroethene 127-18-4 ND 5 ug/L 05/19/98
Toluene 108-88-3 ND 5 ug/L 05/19/98
1.2.3-Trichlorobenzene 87-61-6 ND 5 ug/L 05/19/98
1.2.4-Trichlorobenzene 120-82-1 ND 5 ug/L 05/19/98
1.1,1-Trichloroethane 71-55-6 ND 5 ug/L 05/19/98
1,1,2-Trichloroethane 79-00-5 ND 5 ug/L 05/19/98
Trichloroethene 79-01-6 ND 5 ug/L 05/19/98
Trichtorofluoromethane 75-69-4 ND 5 ug/L 05/19/98
1,2.3-Trichloropropane 96-18-4 ND 5 ug/L 05/19/98
1,2.4-Trimethylbenzene 95-63-6 ND 5 ug/L 05/19/98
1.3,5-Trimethylbenzene 108-67-8 ND 5 ug/L 05/19/98
Vinyl Chioride 75-01-4 ND 10 ug/L 05/19/98
Xylenes, Total 1330-20-7 ND 10 ug/L 05/19/98
Acetone 67-64-1 ND 100 ug/L 05/19/98
2-Butanone 78-93-3 ND 100 ug/L 05/19/98
Carbon Disulfide 75-15-0 ND 10 ug/L 05/19/98
cis-1,3-Dichloropropene 10061-01-5 ND 5 ug/L 05/19/98
trans-1,3-Dichloropropene 10061-02-6 ND 5 ug/L 05/19/98
2-Hexanone 591-78-6 ND 50 ug/L 05/19/98
4-Methy1-2-pentanone 108-10-1 ND 50 ug/L 05/19/98
Vinyl Acetate 108-05-4 ND 50 ug/L 05/19/98
2-Chtloroethyl Vinyl Ether 110-75-8 ND 10 ug/L 05/19/98

ND
*

Not detected at or above the reporting limit
Value at or above reporting limit

L T v
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AEN (CALIFORNIA)
QUALITY CONTROL REPORT

AEN JOB NUMBER: 9805174
CLIENT PROJECT ID: 4710.01

Quality Control and Project Summary

?11 laboratory quality control parameters were found to be within established
imits.

Definitions

Laboratory Control Sample (LCS)/Method Spikes(s): Control samples of known composition. LCS and Method Spike
data are used to validate batch analytical results.

Matrix Spike(s}: Aliquot of a sample (aqueous or solid) with added quantities of specific compounds and
subjected to the entire amalytical procedure. Matrix spike and matrix spike duplicate QC data are advisory.

Method Blank: An analytical control consisting of all reagents. internal standards, and surrogate standards
carried through the entire analytical process. Used to monitor laboratory background and reagent contamination.

Not Detected (ND}: Not detected at or above the reporting timit.
Relative Percent Difference (RPD}: .An indication of method precision based on duplicate amalyses.

Reporting Limit (RL): The lowest concentration routinely determined during laboratory operatiens. The RL is
generally 1 to 10 times the Method Detection Limit (MOL). Reporting l1imits are matrix, methed, and analyte
dependent and take into account any dilutions performed as part of the analysis.

Surrogates: Organic compounds which are similar to analytes of interest in chemical behavicur, but are not found
n environmental sampies. Surrcgates are added to all bianks, calibration and check standards, samples, and
spiked samples. Surrogate recovery is monitored as an indication of acceptable sample preparation and

instrument performance.

D: Surrogates diluted out.
I. Interference.

1 Indicates result cutside of established laboratory QC limits.



WORK ORDER: 9805174

METHOD BLANK SAMPLES

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

SAMPLE TYPE: Blank-Method/Media blank
INSTRUMENT: HP mass spec for Volatiles

UNITS: ug/L
HETHOD:

ANALYTE
1,2-DCA-d4 (surr)
Toluene-d8 {surr)

E—BFB {surr)
.1-0ichlorcethene
Benzene
Trichloroethene
Toluene
Chlorobenzene
Bromobenzene
Bromochloremethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlaoroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochioromethane
1.2-Dibroma-3-chloropropan
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifivoromethane
1,1-Dich)oroethane
,2-Dichlaroethane
s-1,2-Dichloroethene
ans-1,2-Dichloroethene
2-Dichloropropane
.3-Dichloropropane
2.2-Dichloropropane
1,1-Dichlorepropene
Ethylbenzene
Hexachlorobutadiene
Isopropyibenzene
ﬁ-lso?ropylto1uene
ethylene Chioride
Naphthalene
n-Propylbenzene
Styrene
1,1.1,2-Tetrachloreethane
1,1,2,2-Tetrachioroethane
Tetrachloroethene
1,2,3-Trichlorobenzene
1.2.4-Trichlorobenzene
1,1,1-Trichloroethane
1.1.2-Trichlorgethane
Tri
1,2
1.2
1.3
y

i
r

et )

hlorofluoromethane

3.Trichloropropane
.2,4-Trimethylbenzene
,3,5-Trimethylbenzene
inyl Chloride
Xylenes, Total
Trichiorotri fluorgethane
Acetone

Acrylonitrile
2-Butanone

RESU
83,

LT
8

American Environmental Network
QUALITY CONTROL REPORT
ANALYSIS: Volatile GC/MS
MATRIX: Water

PAGE QR-2

LAB ID:  BLNK 0515 INSTR RUN: GCM5131980519000000/1/

PREPARED: BATCH ID: MS13wW(51998
ANALYZED: 05/19/98 DILUTION: 1.00
REPORTING SPIKE RECOVERY  REC LIMITS (X) RPD
LIMIT VALUE {x) {OW  HIGH RPD (X) LIMIT (%)
100 83.8 65
100 101 70 135
100 98.5 70 135

—
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WORK ORDER:

METHOD BLANK SAMPLES

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

9805174

SAMPLE TYPE: Blank-Method/Media b1ank

INSTRUMENT:
UNITS: ug/L
METHOD:

ANALYTE

{arbon Disulfide
trans-1.4-Dichloro-2-buten
cis-1.3-Dichtoropropene
trans-1,3-Dichloropropene
2-Hexanone

Hethyl lcdide
4-Hethyl-2-pentancne
Vinyl Acetate
2-Chlgroethyl Vinyl Ether
o-Xylene

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

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

HP mass spec for Volatiles

RESULT
N

SAMPLE TYPE: Laboratory Contro} Spike

INSTRUMENT: HP mass spec for Volatiles

UNITS: ug/L
METHOD:

ANALYTE
1,2-DCA-d4
Toluene-d8

-BFB
E,I-Dich1oroethene
Benzene

(surr)
(surr)
(surr)

Trichloroethene
Toluene
Chlorobenzene

SAMPLE TYPE: Sampie-Client

INSTRUMENT: HP mass spec for Volatiles

LAB ID:  LCS_0519 INSTR RUN: GCMS131980515000000/2/1
ARED: BATCH ID: MS13W051998
ANALYZED 05/19/98 DILUTION: 1.00
REF REPORTING SPIKE RECOVERY REC LIMITS (%) RPD
RESULT LIMIT VALUE (%) LOW HIGH RPD (X} LIMIT ()
83.8 100 g4.7 65 135
101 100 98.8 70 130
98.5 100 98.8 70 132
ND 5 50.0 109 70 130
ND 5 50.¢ 105 70 130
ND 5 50.0 103 70 130
ND 5 50.0 108 70 130
ND 5 50.0 113 70 130
LAB ID: 9805174-01A INSTR RUN: GCMS13\980519000000/8/
PREPARED: BATCH ID: MS13W051998
HNITS ug/L ANALYZED: 05/19/98 DILUTION: 1.00
REF REPORTING SPIKE RECOVERY REC LIMITS (X} RPD
ANALYTE RESULT LIMIT VALLE (%) LOW HIGH RPD (%) LIMIT (%)
1,2-DCA-d4 (surr) 100 76.3 65 135
Toluene-ds (surr) 100 99.8 70 130
p-BFB (surr} 100 89.4 70 130

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

RESULT
7

RESULT
76.3
99.8
89.4

American Environmental Network
QUALITY CONTROL REPORT

ANALYSIS: Volatile GC/MS
MATRIX: Water

PAGE QR-3

INSTR RUN: GCM313\980519000000/1/
BATCH ID: MS13W051998
DILUTION: 1.00

RECOVERY  REC LIMITS (%)
LOW  HIGH RPD (%)

LAB ID:  BLNK_0519
PREPARED
ANALYZED: 05/19/48
REF _ REPCRTING SPIKE
RESULT LIMiB VALUE €3]

100

RPD
LIMIT (%)

—
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Charlene Jensen, M.S. Seattle, WA 98119-2029
Bradiey T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. FAX: (206) 283-5044

e-mail: fbi@isomedia.com

May 19, 1998

Will Caldicott, Project Manager
Geomatrix Consultants, Inc,
100 Pine Street, Suite 1000
San Francisco, CA 94111-5112

Dear Mr. Caldicott:

Included are the results from the testing of material submitted on May 15, 1998
from your 4710.01 project. Any samples that may remain are currently scheduled
for disposal in 30 days. If you would like us to return your samples or arrange for
long term storage at our offices, please contact us as soon as possible.

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

Sincerely,
FRIEDMAN & BRUYA, INC.

\hardora

Charlene Jensen
Chemist

Enclosures
GMC0519R.DOC



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/19/98
Date Received: 05/15/98
Project: 4710.01

Date Extracted: 05/18/98
Date Analyzed: 05/19/98

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLE
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY
USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

Sample ID GC Characterization
MW-4 The GC trace using the flame ionization detector (FID)

showed the presence of medium boiling compounds.
The patterns displayed by these peaks are indicative
of diesel fuel.

The medium boiling compounds appeared as a pattern
of peaks eluting from n-Cg to n-Cog. A dominant
pattern of n-alkanes was not seen. The medium
boiling material appears to have undergone
evaropative and biological degradation.

The large peak seen near 25 minutes on the GC/FID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second
surrogate present that is seen on the GC/ECD trace at
about 26 minutes which is dibutyl chlorendate.

---------‘
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APPENDIX G

ESTIMATION OF CHEMICAL EMISSIONS AND
AMBIENT AND INDOOR AIR CONCENTRATIONS
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APPENDIX G

ESTIMATION OF CHEMICAL EMISSIONS AND
AMBIENT AND INDOOR AIR CONCENTRATIONS

The vapor emission rates of volatile chemicals of potential concern (COPCs) in soil were
estimated using the VOC emissions model provided in the Preliminary Endangerment
Assessment (PEA) guidance manual (Cal-EPA, 1994a). In addition, the VOC emissions model
was modified to accommodate emissions from groundwater. This model is a simple screening
model that assumes that all phases are in equilibrium (vapor, liquid, solid phases) and that the
source remains constant over time (i.e., does not account for source depletion). The estimated
ernission rates calculated for soil and groundwater were used to calculate indoor and ambient
air concentrations using a box model. The box model is a simple mass balance equation that is
based on the concept of a theoretically enclosed space over the area of interest. These models

are described in the following paragraphs.

Soil Vapor Emissions

The VOC emissions model is not considered valid if “free phase” chemicals are present in the
soil matrix. The presence of free phase chemicals can be assessed by comparing the
concentration of the volatile COPCs in soil to the soil saturation concentration (C,,), which is
based on the adsorptive limit of the soil and the theoretical dissotution limit of each chemical in
the available soil moisture. When the concentration in soil is greater than or equal to the C,,

free phase material is constdered to be present. The C_, can be calculated using the equation

sat

presented in the U.S. EPA Soil Screening Guidance (U.S. EPA, 1996) and the default
parameters presented in the PEA guidance manual (Cal-EPA, 1994a). The C,,, was calculated
for cach volatile COPC using the following equation; chemical-specific input parameters,

including their source and rationale, are provided in Tabie 6 of the main text.

Cop = —Sb—(depb+Pw+H'xPa)
P

LARISKWTI0APP-R-1.D0C G-1
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Where:
Ca = Soil saturation concentration for volatile COPCs (Mg, pomca’K&soit)
S = Chemical-specific solubility in water (Mg, mica/Loaer; Chemical-specific)
pb = Dry soil bulk density (1.5 kg../L.,; Cal-EPA, 19%4a)

Kd = Soil-water partition coefficient [em’ . /g.; equal to the chemical-specific
organic carbon partition coefficient (Koc; L. /K8, OF ¢’ ,./2.. chemical-
specific) multiplied by the fraction of organic carbon in soil (foc; 0.02; Cal-
EPA, 1994a)}].

Pw = Water-filled soil porosity (0.15 cm’,,,,/ cm’,;; Cal-EPA, 1994a)

H' = Dimensionless Henry’s Law Constant [cm’,, /cm’,; equal to the Henry's
Law Constant (chemical-specific) multiplied by 41 (conversion factor) Cal-
EPA, 1994a]

Pa = Air-filled soil porosity (0.284 cm?®,/ cm’_;; Cal-EPA, 1994a)

As shown in the attached calculation spreadsheets, the concentrations of COPCs in soil are less
than the Csat value. Therefore, use of the VOC emissions model is valid for concentrations in

soil at the site.

The VOC emissions model uses chemical-specific physical characteristics (e.g., diffusivity in
air) and assumptions regarding soil properties at the site (e.g., air-filled porosity) to predict the
emission rate of volatile chemicals at the soil surface. The emission rate for each volatile
COPC in soil was calculated using the following equation; chemical-specific parameters are

presented in Table R-3 of the main text.

_ 2xAxDeixPaxKasxCsx0.001kg/g

Ei
JExoaxT
Where:
Ei = Emission rate over area of interest (Mg, ,.c./SeC)
A = Emission area (12,000,000 cm?; equivalent to 1200 m’; site-specific)
Dei = Chemical-specific effective diffusivity [cm’/cm-sec.; calculated as follows:
Di x (Pa***/Pt?); where Di is the chemical-specific diffusivity in air
(cm’/sec), Pa is equal to the air-filled porosity, and Pt equals the total soil
porosity]
Pa = Air-filled soil porosity (0.284 cm’, / eny’ ; Cal-EPA, 1994a)
T\RISKM7IVAPP-R-1 DOC G-2
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Pt = Total porosity (0.434 cm’_ ./ cm’_,; Cal-EPA, 1994a)

Kas = Soil/air partition coefficient {g,,/em’,,; calculated as follows: (H/Kd) x 41;
where H is the Henry’s Law Constant (chemical specific) and Kd is soil-
water partition coefficient (defined above)]

Cs = Bulk soil concentration of COPC (Mg .,.car/KZeon)
T = 314
a = ¢m’/em-sec; calculated as follows: o = (Dei x Pa)

Pa +[p x (1~ Pa)/Kas]
Particle density (2.65 g, /em’,,;; Cal-EPA, 1994a)

o)
I

T = Exposure duration (sec; equal to 1 year for noncarcinogenic health risks and
25 years for carcinogenic heaith risks)

Groundwater Vapor Emissions

As presented in the PEA guidance manual, the VOC emissions model estimates vapor emission
rates from volatile chemicals in soil. For purposes of this evaluation, the VOC emissions
model was modified to estimate groundwater vapor emissions by replacing the components of
the model that estimate the concentration in soil vapor based on a soil concentration (i.e.,
measured sotl concentration and soil-to-air partitioning coefficient) with components that
estimate the concentration in soil vapor based on a groundwater concentration (i.e., measured
groundwater concentration and Henry's Law Constant). The emission rate for each volatile
COPC in groundwater was calculated using the following equation; the chemical-specific

parameters are presented in Table 6 of the main text.

gy 2% Ax Dei x Pa x H'x Cw x 0.001 L e /om’ wi
JaxaxT

Where:

Ei = Emission rate over area of interest (mg,,...ica/S€C)

A = Emission area (12,000,000 cm’;, equivalent to 1200 m’; site-specific)

Dei = Chemical-specific effective diffusivity [em’/cm-sec.; calculated as follows:

Di x (Pa’**/Pt*); where Di is the chemical-specific diffusivity in air

I\RISK\TIOAPP-R-1.DOC G-3
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(cm?/sec) and Pa is equal to the air-filled porosity and Pt equals the total soil

porosity]

Pa = Air-filled soil porosity (0.284 cm’,./ cm’ ; Cal-EPA, 1994a)

Pt = Total porosity (0.434 cm’ ., e/ ©sy; Cal-EPA, 1994a)

H' = Dimensionless Henry’s Law Constant [(cm’,,,/ cm’,) equal to the Henry’s
Law Constant {chemical-specific) multiplied by 41 (conversion factor; Cal-
EPA, 1994a).

Cw = Groundwater concentration of COPC (Mg, penca’Lwarer)

T = 3.14

o = cm’/cm-sec; calculated as follows: o = (Dei x Pa)

Pa +[p x(1-Pa)/Kas]
K, = Soil/air partition coefficient [g,/em’,,; calculated as follows: (H'/Kd)

where Kd is soil-water partition coefficient)

Ky = Soil-water partition coefficient [cm’ /g qa; equal to the chemical-specific
organic carbon partition coefficient (Koc; L, /KE, OF €, ./2.; Chemical-
specific) multiplied by the fraction of organic carbon in soil [foc; 0.02
unitless; Cal-EPA, 1994a])].

Particle density (2.65 g, ,/em’,,,; Cal-EPA, 1994a)

T = Exposure interval (sec; equal to 1 year for noncarcinogenic health risks and
25 years for carcinogenic health risks)

©
Il

Indoor Air Concentrations

The box model is typically used to estimate ambient air concentrations assuming vapors enter
the box from the subsurface and are removed from the box by the wind, For purposes of this
evaluation, the box model was modified to estimate indoor air concentrations by assuming that
vapors enter the box via emissions through the cracks in the floor and are removed by
ventilation. With these modifications, indoor air concentrations were calculated using the
following equation, which was taken from the U.S. EPA’s “Air/Superfund National Technical
Guidance Study Series Assessing Potential Indoor Air Impacts at Superfund Sites” (1992); the

calculations are presented in the attached calculation spreadsheets.

EixF

Cin=—AxF
ACH
Hpx v
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Where:
Cin = Indoor air concentration (mg/m")
Ei = Emission rate from groundwater (mg/sec; calculated previously)
F = Fraction of floor area that is cracked (0.001 unitiess; upper end of range for a
house [Grimsrud et al., 1983])
ACH = Airexchanges per hour (1.5 hr', U.S EPA, 1992; upper end of the range
reported for a house)
CF = Conversion factor (3600 sec/hr)
\% =  Volume of air in building (3600 m’; site-specific)
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Trichlorocthens | esepm | aonl 15 360 4 26E-06 S
1.2 4-Teimcthy beneene 131E02 0001 15 3601 3 71E-t6 oL
1.3 S-Trimethy oenrene 1 5 4uE-04 ool N 15 3600 3 66E-G7 R ; I
Vimy! Chlonde ‘ 277E-03 voa) 15 36041 1 B4E-U6 i !
X\ lenc . 3 24E-03 ()QQ] 15 3600 2 l&‘E-llﬁ l | \r
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APPENDIX H

EQUATIONS USED FOR ESTIMATING PHYSICAL CONSTANTS
OF SELECTED CHEMICALS OF POTENTIAL CONCERN

The diffusivity in air coefficient (Di) was calculated for several chemicals of potential concern
using the following equation from U.S. EPA’s Superfund Exposure Assessment Manual

(1988b), the calculations are shown in the attached calculation spreadsheet.

1 1
4
MWi MWa

b= PaKZ Vi)“3 + (Z Va)”3 JZ

0.001x T

Where:
Di = Diffusivity in air (cm?*/sec)
T = Absolute temperature (°Kelvin)
MWi = Molecular weight of toxic substance (g/mole)
MWa = Molecular weight of air {(g/mole)
Pa = Absolute pressure (atm.)

Molecular diffusion volumes of toxic substance (cm’/mole)

g
<
I

Molecular diffusion volumes of air (cm*/mole)

g
<
w0

1t
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GEONMATRIX
Human Health Risk Assessmeant
Rix Property :
Emeryvilte, California . !
. ‘ ! ! ;
Caiculation of Diffusivity in Air Coefficients Using Eguation in U.S. EPA Guidance Manuals (Superfund Exposure Assessment Manual) '
Catom 165 o ;' 3 ;
‘Hatom | 198 Di = (0.001 TAL7S*(IMWi + 1/MW2)"0.5) / (Pa * [(Vi)*1/3 + (Va)'1/3)]"2) i
O atom | 5.48 | ‘ |
'N atom . 5.69 i . | '
“Cl atom : 19.5 \ ! . _
Aromatic -20.2 | ; ! :L
‘Heterocye | -20.2 | ! : ! !
w i ' { ; i :
.‘ ! ! Sl ‘ ; | |
Chemical MWi | #Carbons | # Hydrogens # Oxygen # Nitrogen # Chlorine # Aromatic Rings = # Heterocyclic ' Vi
 (g/mole) ‘ [ \ (cm’fmole)
a-Butylbenzene D2 |10 14 0 0 0 1 J 0 172.5
sec-Butylbenzene ;13422 10 14 0 0 ] 1 1 0 172.5
Isopropyibenzene J 120.19 9 12 R 0 I ' 0 152.1
Isopropyltoluene 13422 4 10 14 0 0 0 1 0 1725
n-Propylbenzene , 120.19 9 12 0 0 0 ! 0 152.1
1,2.4-Trimethylbenzene | 12019 9 12 0 0 G I 0 152.1
1,3,5-Trimethylbenzene | 12019 9 12 0 0 ] 1 0 152.1
i | |
| o |
j —
Chemical | Constant Temp MWi MWa | Pa Vi Va i Di ‘
‘ (K) (g/mole) (g/mole) |  (atm) (em’/mole) (cm’/mole) (em®/sec)
n-Butylbenzene | 0001 | 298 134.22 288 | 1 172.5 20.1 0.064
sec-Butylbenzene I 0.001 298 13422 288 L 1 172.5 20.1 0.064
Isopropylbenzene ‘ 0.001 298 120.19 28.8 1 i52.1 20 0.068
Isopropyltoluene 0001 298 134.22 288 b 172.5 20.1 0.064
n-Propylbenzene I 0.001 298 120.19 %8 | 1 ! 152.1 20.1 0.068
1,2.4-Trimethylbenzene 0.001 | 298 120.19 288 | 1 1521 | 20.1 0.068
1.3.5-Trimethylbenzene i 0.001 | 298 120.19 288 1 152.1 f 20.1 0.068
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Nl TR U T IE U SE A 2 U E G T S o A T am e
HQ-ECR /=

GEOMATRIX

1luman Health Risk Assessment
Rix Property
Emeryville, California

Current and Futere On-Site Commercial Worker: Reasonable Maximum Exposure (RME) Scenario

inhialation of Soit Vapors : 'AADD = (Cin*IRa*EF*ED)/(BW*AT) "Hazard Quotient = AADD/RID
: : , ‘ Annual Inhalation .
Indoor Air (Soil) | Inhalation ~ Exposure | Exposure | Body _ Averaging © Average Daily | Reference Hazard
Concentration (Cin) | Rate (IR))  [Frequency (EF): Duration (ED} ; Weight (BW) Time (AT) | Dose (AADD) 1 Dose (RfDy) . Quotient

Chemical : (mg/ms) ; (mslday) i (daysfycar) | (years) (kg) {days) I (mg/kg-day) ¢ {mg/kp-day) !

‘ B i K A l !

. , . ‘ ! |
n-Butylbenzene ! 1.76E-05 | 20 ! 250 i 25 70 9125 | 3.45E-06 LOE-02 | 3E-04
sec-Butylbenzene j 8.22E-05 ! 20 i 250 j 25 70 ! 9125 ! 1.61E-05 1.0E-02 | 2E-03
1,1-Dichloroethane : NA ; 20 ! 250 ! 2§ 70 ' 9l25 J NA 1.OE-02 | NA
cis-1.2-Dichioroethene NA \ 20 ] 250 25 70 9125 i NA 1.0E-02 \ NA
trans-1,2-Dichlorocthene - NA JT 20 i 250 ! 25 70 9125 : NA [L.OE-02 | NA
Ethylbenzene 1\ 5.80E-07 ‘ 20 \’ 250 t 25 70 9125 [ 1.14E-07 29E01 | 4E-07
Isopropylbenzene 2 22E-05 1 20 L2500 25 70 9125 1 434F-06 2.6E-03 2E-03
Isopropylioluene ‘r 2 53E-06 | 20 250 | 25 70 9125 I 4.95E-07 NA : NA

P! i |

Naphthalene : 9.20E-06 20 250 F 25 ! 70 t 9125 i 1 80E-06 4,0E-02 I 5E-05 '
n-Propylbenzene ' 8.90E-05 i 20 ! 230 25 70 5123 | 1 74E-05 1.0E-02 I\ 2E-03 i
Tetrachloroethene | NA 20 250 25 70 9125 ; NA LOE-02 | NA
Toluene j NA 20 250 25 70 ! 9125 \ NA 1.OE-02 | NA
Trichlorocthene ; NA 26 230 25 70 9123 | NA 10E-02 | NA
1.2, 4-Trimethylbenzene 9 28E-06 20 250 25 70 9125 I 1.82E-06 1.7E-03 f 1E-03
1,3,5-Trimethylbenzene [ { 76E-05 20 [ 250 25 70 9123 ! 3.45E-06 1.7E-03 [ 2E-03
Vinyl Chloride NA 20 259 25 70 9125 NA 1 TE-03 | NA
Xylene ' 2.05E-05 20 250 25 i 70 9125 4.02E-06 2.0E-01 2E-05

{ ! Total 9E-03

1\RISKW47 10vriskcalctHQ-ECR Page 1



HQ-ECR
GEOMATRIX
Human Health Risk Assessment
Rix Properiy
Emeryvilte, California
Current and Future On-Site Commercial Workeg-: Reasonable Maximum Exposure (RME) Scenario ‘
' * i
Inhalation of Groundwater Yapors . ;AADD = (Cin*IRa*EF*ED)/(BW*AT) 1Hazard Quotient = AADD/RIDi . :
‘ . ‘ . ‘ | |
i : Annual ' Inhalation \L
_ Indoor Air (Soil) Inhalation Exposure I Exposure \ Body i Awveraging - Average Daily . Reference ; Hazard _
Concentration (Cin} | Rate (IR,) |Frequency (EF): Duration (ED) 4‘ Weight (BW) Time (AT) i Dose (AADD) | Dose (RfDi) ! Quotient l
, t l i i '; | ‘. 5 L
Chemical ; (mg/m’) ~ (mlday) = (daysfyeas) j {years) [ (kg) | (days) | (mg/hg-day) | (mg/kg-day) f
| | E | ! : ! | |
n-Butylbenzene NA L 20 P20 | 1 ! 70 Looe12s | NA . 100E02 | NA |
sec-Butylbenzene : 3 66E-06 [ 20 i 250 5 1 i 70 ‘ 9125 | 2.87E-08 i 1.0OE-02 - 3E-06 !
1,1-Dichloroethane : 4.28E-06 : 20 & 250 : I | 70 ! 2125 ' 3 35E-08 | L40E-0i l 2E-07 \I
c1s-1,2-Dichloroethene | 4 45E-06 20 E 230 ! 1 70 91235 i 3 48E-08 ¢ 100E-02 3E-06 |
trans-1.2-Dichloroethene | 1.04E-06 \ 20 | 250 | 70 . 9125 ' 8.16E-09 i 200E-02 4E-07 |
Lthylbenzene ‘ 9.83E-07 L 20 g 250 l& t 70 3 9125 ' 7 70E-09 | 290E-01 \ 3E-08 “
Isopropylbenzene | 5 0DE-06 } 20 i 250 | 1 70 ‘ 9125 ! 3.92E-08 i 110E-01 i 4E-07 |
Isopropyltoluene } NA ‘ 20 j 250 | 1 70 2125 ! NA ] NA NA [
Naphthalene } 3 61E-07 20 : 250 % i 70 9123 ‘l 2.82E-09 ‘ 8.60E-04 3E-06
n-Propylbenzene : 2.01E-06 20 250 1 70 9125 1.57E-08 1.00E-02 2E-06
Tetrachloroethene J 1.67E-05 20 i 250 1 70 2125 I 31E-07 © 1L10E-Ot 1E-06
Toluene 2.46E-05 20 250 1 70 9125 | 1.93E-07 , EIOE-D1 2E-06
Trichloroethene 2.13E-05 | 20 250 ! 70 9125 [ L6TE-07 { 6.00E-03 3E-05
1.2,4-Trimethylbenzene 435E-05 20 250 1 70 9125 | 341E-07 1.70E-03 2E-04
1.3.5-Trimethylbenzene 1.83E-06 20 250 ] 70 Q125 1 43E-08 ( 1.70E-03 8E-06
Vinyl Chloride $.22E-06 20 250 1 70 9125 7.22E-08 ! NA NA
Xylene 1.08E-05 20 250 i 1 70 9125 8.46E-08 ’ 2.00E-01 4E-07
7 ) B ]E Total 3E-04

LARISKW710Vviskcalc\HQ-ECR Page 2



N A N B B A A W M y T A O e e TR YR I e
N =

GEONIATRIX
lfuman lHealth Risk Assessment !
Rix Property
Emeryville, California : ;
Current and Future On-Site Commercial Worker: Reasonable Maximum Exposui’e (RME) Scenario
r i '
Inhalation of Groundwater Vapors 'LADD = (Cin*IRa*EF*EDY(BW*AT) |Excess Cancer Risk = LADD?SFi | | !
‘ | | ‘ i ' :
‘ ] : : Lifetime inhatation | Excess .
+ Indoor Air (Soil) ,  Inhalation ' Exposure Exposure | Body Averaging Average Daily Slope Cancer ’
Concentration {Cin) Rate (IR}  (Frequency (EF) Duration (ED) ‘. Weight (BW) , Time (AT} + Dose (LADD) | Factors (SFQ) ' Risk l
Chemical (mg/m’) (m%day) i {days/year) (years) | (kg) ‘ (days) | (mg/he-day) | (mg/kg-day) | |
; . i ;
a-Butylbenzene : NA | 20 o0 23 0, 23530 NA . NA NA
sec-Butylbenzene . 7.33E-07 : 20 | 250 25 70 | 25550 . 5 12E-08 | NA . NA i
I 1-Dichtorocthanc ; 8.35E-07 : 20 250 25 5 70 23550 5.98E-08 | NA ' NA
cis-1.2-Dichloroethene ) 8 89E-07 ! 20 ! 250 25 E 70 i 25550 6.21E-08 i NA NA
trans-1.2-Dichtoroethene | 2.09E-07 20 : 250 ! 25 70 | 25550 1.46E-08 ! NA NA
Ethylbenzene i 1.97E-07 20 \[ 250 : 25 70 | 25550 ! 1 37E-08 I NA i NA i
Isoprapyibenzene | | 0OE-06 20 [ L S 25 70 i 25550 659E08 | NA ' NA '
Isopropyltoluene . NA 20 250 25 70 25550 NA NA NA
Naphthatene F 7.22E-08 20 230 25 70 25550 5.04E-09 NA NA
n-Propylbensenc 4 02E-07 20 250 25 70 25550 2.81E-08 NA NA
Tetrachloroethene 3.35E-06 20 250 25 70 25550 2 34E-07 2 I0E-02 SE-09"
Toluene 4.93E-06 20 250 25 70 25550 3 44E-07 NA : NA
richioroethene 4.26E-06 20 250 25 70 2535350 2.98L:-07 1.00E-02 3E-09 <7
1,2, 4-Trimethylbenzene ¢ 8 T1E-06 20 2350 25 70 i 25550 6.09E-07 NA NA
1,3.5-Trimethylbenzene 3.66E-07 20 250 25 70 25550 2 56E-08 NA NA /
Yiny!l Chlonde 1.84E-06 20 230 25 70 25550 4 1 29E-07 | 2 T0E-0L 3E-08
Xylene 2.16E-06 20 250 25 70 25550 | ISIE07 | NA | NA
, { | Total 1 4E08 /|
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LEAD RISK ASSESSMENT SPREADSHEET
l CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
Current and Future On-Site Worker - Reasonable Maximum Exposure Scenario
l I INPUT l OUTPUT
MEDIUM LEVEL percentiles PRG-99 | PRG-95
l LEAD IN AIR (ugim3) 0.15 50th  90th 95th 98th 99th| (ug/g) | (ug/9)
LEAD iN SOIL {ugig) '\430.0 "7 |BLOOD Pk, ADULT {ugfdi) NA NA NA NA NA NA NA
LEAD IN WATER {ug/l) 15 - BLOOD Pb, CHILD {ug/dl} NA NA NA NA NA NA NA
l PLANT UPTAKE? 1=YES 0=NO 1 BLOOQD Pb, PICA CHILD {ug/dl) NA NA NA NA NA NA NA
RESPIRABLE DUST (ug/m*3) 50 BLOOD Ph, INDUSTRIAL {ug/dl) 2,2 34 38 44 49| 42825 | 63065
' EXPOSURE PARAMETERS
residential industrial
units adults | chiidren | children adults
l General with pica
IDays per week | daystwk 7 7 7 5
Dermal Contact
Skin area cmh2 3700 2800 2800 5800
l Soil adherence malemA2 0.5 0.5 0.5 0.5
Route-specific constant  [{ugid/iugrday) § 0.00011| 0.00011( 0.00011| 0.00011
Soil ingestion
' Soil ingestion mg/day 25 55 790 25
Route-specific constant  [{ugrdiy(ug/day) 0.0176 | 0.0704 | 0.0704 0.0176
Inhalation
l Breathing rate m*3/day 20 10 10 20
Route-specific constant  J(ug/diy{ug/day) 0.082 0.192 0.192 0.082
Water ingestion
l Water ingestion liday 14 04 0.4 1.4
Route-specific constant  {(ugfdi{ugrday) 0.04 0.16 0.16 0.04
Food ingestion
Food ingestion kg/day 22 1.3 1.3 22
l Route-specific constant  |(ugldii(ugiday) 0.04 0.16 0.18 0.04
Dietary concentration ugfkg 201 201 20.1 10.0
l Lead In produce ug/kg 1983.5 193.5 193.5
PATHWAYS, ADULTS
Residential Industrial
l Blood Pb percent | Blood Pb | percent Concentration
Pathway ug/di of total ug/dl | of total in medium
SOIL CONTACT: 0.08 NA 0.09 4% 430 uglg
' SOIL INGESTION: 0.19 NA 0.14 6% 430 uglg
INHALATION: 0.28 NA 0.20 9% 0.17 ug/m"3
WATER INGESTION: 0.84 NA 0.84 39% 15 ugll
l FOOD INGESTION: 1.77 NA 0.88 41% 20.1 ug Ph/kg diet ]
PATHWAYS, CHILDREN
. Typical with pica
Blood Pb | percent |Blood Pb| percent Concentration
Pathway ug/dl of total ug/d! of total in medium
l SOIL CONTACT: 0.06 NA 0.06 NA 430 ug/g
SOIL INGESTION: 1.66 NA 23.91 NA 430 ugly
' INHALATION: 0.33 NA 0.33 NA 0.17 ug/m”3
WATER INGESTION: 0.96 NA 0.96 NA 15 ugfl
FOOD INGESTION: 418 NA 418 NA 20.1 ug Ph/kg diet |






