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Dear Connie:

Kleinfelder is pleased to submit this Tier II Investigation Report of Findings for Belaustegui
Park, Battle Mountain, Nevada.

In general, the findings of the Tier II Investigation document the presence of petroleum
compounds in soil and groundwater at the subject site. The analytical results also indicate that
barium is present in soil at elevated concentrations. The following report documents the field
investigation activities, soil and groundwater analytical results, discussion of results,
conclusions, and recommendations. Based on the available analytical results, the intended use of

* the property and discussions with the Nevada Division of Environmental Protection, we conclude
that additional investigation activities do not appear to be warranted. However, due to the
limited available data we recommend the installation of a “cap” and the use of a deed
restriction/notification, or additional assessment.

If you have any questions or require additional information, please do not hesitate to call either
of the undersigned at (775) 689-7800.

Respectfully Submitted,

KLEINFELDER, INC.

Joshua P. Fortmann, C.E.M. yt Zenobia, P.E., DEE, CEM.
Environmental Geologist htef Environmental Engineer

cc: Ms. Deborah Hinze, Community Development Specialist, Lander County
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TIER Il INVESTIGATION - REPORT OF FINDINGS
BELAUSTEGUI PARK
BATTLE MOUNTAIN, NEVADA

1.0 INTRODUCTION

1.1 Project Information

Kleinfelder, Inc. (Kleinfelder) performed a Tier II Investigation at Belaustegui Park (Site) in
Battle Mountain, Nevada in accordance with the approved Sampling and Analysis Plan (SAP)
dated July 17, 2002. The fieldwork was performed from August 26 through September 3, 2002.
This work was performed following a Phase I ESA that identified the potential for the presence
of VOCs, TPH, and barium in Site soil and VOCs and TPH in Site groundwater.

1.2 Project Objectives

The objective of this investigation, as stated in the approved Sampling and Analysis Plan (SAP),
was to obtain sufficient data to assess the potential soil and groundwater impacts at the Site, and
to evaluate if remedial action is necessary. To achieve this goal, the Site was assessed to
evaluate the soil for VOCs, TPH, and barium and the groundwater for VOCs and TPH.

1.3 Scope of Services

The scope of services included the following tasks:

e Preparation of Workplan, SAP and Health and Safety Plan;

e Obtain monitoring well permits, mark sampling locations and notify Underground
Service Alert (USA);

o Install ten soil borings and three groundwater monitoring wells, collect soil and
groundwater samples and manage investigation derived waste (IDW);

e Coordinate community outreach; and

e Prepare a report of findings.
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1.4 Soil and Groundwater Investigation

1.4.1 Pre-field Activities

Prior to drilling, Kleinfelder marked the Site boundaries with white marking paint. Kleinfelder
notified Underground Service Alert (USA) at least 48 hours prior to drilling for utility clearance.
Utility location marks were visually observed and photographed prior to drilling (Plate 5).
Monitoring well and boring locations were moved as necessary to avoid underground utilities,
(Plates 3 and 4). The drilling subcontractor, Boart Longyear of Dayton, Nevada (Boart) a
certified well driller, submitted Notices of Intent and Affidavits of Intent to Abandon with the
State of Nevada Department of Water Resources.

1.4.2 Site Safety Procedures

A safety meeting was held onsite prior to drilling activities. Kleinfelder and Boart Longyear
employees attended the meeting and reviewed the Health and Safety Plan (HASP). Kleinfelder
and Boart Longyear employees signed an information verification following the safety meeting,
Appendix B. In addition to information included in the HASP, the parties present at the safety
meeting observed auto, truck and motorcycle traffic on dirt roads and trails on the Site. It was
determined that extra attention should be paid to traffic awareness at the Site, as well as dust
inhalation. The HASP includes barium as a potential chemical hazard in Site soil, so dust control

was employed in the immediate drill area using water to minimize dust generation.
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2.0 BACKGROUND

2.1 Site Description

The Site is located in the northeast quarter of the northwest quarter of Section 20, Township 32
North, Range 45 East of the Mount Diablo Baseline and Meridian. The geographic location of
the Site is shown on Figure 1. The general layout of the Site is shown on Figure 2. The site is
currently undeveloped and no records of onsite development have been found or reported.

The Site occupies approximately 0.494 acres in a commercial area. The Site is generally
bordered by Front Street (Highway 40) on the south and by improved dirt roads on the north and

east sides.

2.2 Operational History

According to the Lander County application for assistance under the Brownfields Program, the
Site remains vacant and undeveloped land. Ownership has included the State of Nevada, the
Belaustegui family and Lander County. The referenced SRK report indicates that an aerial
photograph taken in 1954 showed the Site as vacant land. Two additional photographs dated
1973 and 1984 do not show significant development on the Site.

A loading ramp area was formerly located adjacent to the rail tracks to the south of the Site that
is believed to have been used to transfer barite (a principle ore of barium, as barium sulfate).
Former automobile service stations and a transfer facility for a chemical company were
reportedly located adjacent to the Site.

2.3 Previous Investigations

The referenced Phase I ESA, performed by SRK Consulting, identified environmental concerns
on adjacent properties with recommendations for further investigation, including:

o Chemical facility with known discharge within 0.5-mile radius of site;
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¢ Numerous auto service facilities with underground storage tanks (UST) and leaking USTs
within a 0.5 mile radius of the Site; and

e A barite loadout facility formerly located adjacent to the Site.

The referenced Phase I ESA was prepared for the NDEP.

2.4 Geological Information

The Site soil is mapped as the Reese silt loam (Natural Resource Conservation Service, 1992).
The soil to nine inches below ground surface (bgs) is a very friable, strongly alkaline, saline and
sodic silty loam. The soil from nine to sixty inches bgs is a friable, strongly alkaline, moderately
saline, and moderately sodic stratified silt loam to silty clay loam. The static water level in the
vicinity of the Site ranges from six to ten feet below ground surface (bgs) based on data from the
Nevada Division of Water Resources Well Log Database.
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3.0 SITE INVESTIGATION

3.1 Soil Sampling

On August 26 through 28, 2002, Kleinfelder observed and logged the installation of thirteen soil
borings, three of which were completed as monitoring welis. Boring logs are included in
Appendix A. Blow count information is not included in all boring logs due to hammer
malfunctions and subsequent potential blow count inaccuracy. Boart provided hollow-stem
auger drilling services.

3.1.1 Barium Soil Sample Collection

On August 26 through 28, 2002, Kleinfelder observed the installation of ten soil borings (B-1 to
B-10). Two soil samples were collected from each of the ten soil borings for total and TCLP
barium analysis. The soil boring locations and sample depth were selected using a random
number generator. Plate 3 shows the soil boring locations. The soil samples were collected by
advancing a decontaminated split-spoon sampler, lined with brass tubes, to the selected depth.
The brass tubes were sealed with plastic caps, labeled, and placed in an iced cooler.

3.1.2 VOC Soil Sample Collection

On August 27, 2002, Kleinfelder observed the installation of three soil borings that were
completed as groundwater monitoring wells (MW-1, MW-2, and MW-3), see Plate 2. Soil
samples were collected at five-foot intervals during drilling activities, using a split-spoon
sampler. Immediately following opening of the sampler, each of the soil samples was screened
for VOCs using a photo-ionization detector (PID). None of the soil samples contained VOCs
detectable to the PID, see Appendix B. The soil samples for VOC analysis were then collected
using the Encore sampling device. A “soil core” was collected from the end of the brass sleeve,
and capped, using the Encore sampling device. The brass sleeve containing the sample for TPH
analysis was then sealed using teflon sheets and plastic caps. All soil samples were labeled and
placed in an iced cooler.
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The soil sample collected at a depth of five feet from each soil boring was submitted for TPH and
VOC analysis. The five-foot deep samples were selected for analysis based on the depth to water
at the Site, which ranged from approximately 5 to 8 feet below ground surface (bgs). The depth
to water and saturated ten-foot deep soil samples indicate that the five-foot deep samples best
represent the capillary fringe depth at the Site.

3.1.3 Quality Control Sampling

Duplicate soil samples and equipment (rinsate) blanks were collected during soil sampling
activities. One rinsate blank was collected each day that equipment was decontaminated in the
field. A total of three rinsate blanks were collected; two for total barium analysis and one for
TPH and VOC analysis. One duplicate soil sample was collected from MW-3 and submitted for
analysis for TPH and VOCs. Two duplicate soil samples were collected from B-2 and B-3 for
total and TCLP barium analysis. Due to low volume soil sample recovery at B-1, a quality
control duplicate was collected at B-3, not B-1, as originally stated in the SAP.

3.1.4 Analytes of Concern for Soil

The soil samples collected from the ten shallow soil borings were submitted for analysis for total
barium by EPA Method 700 and TCLP barium by EPA Method 1311.

The samples collected from the three deep borings were submitted analysis for VOCs by SW846
Method 8260B and for TPH by SW846 Method 8015B (gasoline and diesel range organics).

3.2 Groundwater Sampling

On August 27, 2002, Kleinfelder observed the installation of three soil borings that were
completed as monitoring wells (MW-1 to MW-3) (see Plate 2). Boring logs and monitoring well
construction information are included in Appendix A. Boart provided hollow-stem auger drilling
services.

3.2.1 Monitoring Well Construction

On August 27, 2002 Kleinfelder observed the installation of three soil borings that were
completed as monitoring wells (MW-1, MW-2 and MW-3). Table 1 includes monitoring well
construction data. The monitoring wells were constructed of 2-inch diameter, schedule 40 PVC
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with ten feet of 0.010-inch factory slotted screen and five feet of blank casing. The annular space
around the screened interval was filled with silica sand to approximately two feet above the well
screen, and sealed with a minimum two foot thick bentonite pellet plug above the sand pack.
The remainder of the annular space was filled with a cement/bentonite slurry to the ground
surface. A threaded cap was placed at the bottom of the well screen section, and a protective
steel christy box was placed in the cement slurry at the top of the well. A pressure cap and lock
was used to seal the casing at each wellhead. Monitoring well construction details are included
in the boring logs. A photograph of the completed MW-1 wellhead is shown in Photograph 4,
Plate 5.

On August 27 and 28, 2002, Kleinfelder performed development activities at each of the
monitoring wells. Monitoring well development logs are included in Appendix B. Monitoring
well development included bailing and pumping the wells to remove sediment and improve
water clarity. On August 28, 2002, Kleinfelder performed a relative elevation survey on the
north side on the top of well casing at each monitoring well. A mark was placed on the well
casing at the survey location for depth to water measurements. Table 1 includes monitoring well
elevation data.

3.2.2 Groundwater Sample Collection

On September 3, 2002, Kleinfelder collected groundwater samples from the three monitoring
wells. Prior to sample collection depth to water was measured to within 1/100" of a foot at each
well. Three to five well casing volumes were purged from each of the wells using a disposable
bailer. During purging, pH, electrical conductivity and temperature measurements were
collected on monitoring well sample records, see Appendix B. Following stabilization of the
parameters, samples were collected using a new, disposable bailer. Groundwater samples were
sealed, labeled, and placed in an iced cooler.

3.2.3 Quality Control Sampling
One field blank was collected during sampling activities, and submitted for TPH and VOC

analysis. One duplicate water sample was collected at MW-3 and submitted for TPH and VOC
analysis.
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3.2.4 Analytes of Concern for Groundwater

The groundwater samples were submitted for analysis for VOCs by SWEPA Method 8260B and
for TPH by SWEPA Method 8015B.

3.2.5 Geological and Hydrogeological Information

Soils encountered during drilling included silty and clayey sands, sand with occasional gravel
and rare cobbles. Flowing sands were encountered from approximately ten to fifteen feet bgs in
MW-3. Groundwater was encountered during drilling at depths ranging from 6 to 8 feet bgs.
Table 1 presents relative groundwater elevation data. The groundwater flow direction was
calculated as northeast at a gradient of 0.0013 feet/foot. Plate 4 shows the approximate
groundwater flow direction and groundwater relative elevation isocountours. Slug tests were not
performed, but monitoring wells were observed to bail dry during development and sampling
activities.

15562.04/ REN3R031 Page 8 of 25 February 14, 2003
Copyright 2003 Kleinfelder, Inc.



B KLEINFELDER

4.0 RESULTS

4.1 Laboratory Analvses

Soil sample analytical results for total and TCLP barium analysis are summarized in Table 2.
Soil sample analytical results for TPH and VOCs are summarized in Table 3. Groundwater
analytical results are summarized in Table 4. Copies of the analytical data are included as
Appendix C.

4.2 Project Data Quality Objectives

The data collected for this project was definitive data. Definitive data are the result of
quantitating organic and inorganic compounds using EPA procedures. The data met the
established QA criteria and is therefore suitable for use in subsequent risk assessment, site
characterization, alternative evaluation, engineering design, and Remedial Action Plan reporting.

4.2.1 Data Quality Objectives

Based on the analytical results the primary analytes of concern at the site are barium and TPH-
DRO. The data collected during this Tier Il Investigation will be used to make risk based
assessments regarding the suitability of the Site to be developed into a public park. The
applicable action levels for barium and TPH-DRO are those levels implemented by the NDEP for
TPH in soil, free product on groundwater, and the EPA Federal Drinking Water Standards. The
TCLP barium action level for groundwater is 100 mg/l. The action levels for this project are
summarized in Tables 5 and 6.

The data collected during this investigation met QA criteria, as described below, and therefore
meet the project DQO.
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42.2 Data Quality Indicators (DQI)

The effectiveness of the QA program is measured by the quality of data generated by the
laboratory. Data quality is judged in terms of its Precision, Accuracy, Representativeness,
Completeness, and Comparability (PARCC) parameters, as described in the following section.

Precision

Precision is a measure of the reproducibility of analyses under a given set of conditions.
Precision can be assessed by replicate measurements of duplicate control samples, reference
materials, or environmental samples.

The comparison of precision was measured by the calculating the Relative Percent Difference
(RPD) between field and Laboratory Fortified Matrix (LFM) initial and duplicate QC samples.
The RPD between the two duplicate samples may be used to estimate precision, and was

calculated as follows:
RPD = |D1 - D2 100
(D} + D2)/2
Where:
RPD = relative percent difference
DI = first sample value
D2 = second sample value (duplicate)

The RPD were calculated by the EPA laboratory for water samples analyzed for TPH-GRO,
TPH-DRO, and total barium, and for soil samples analyzed for TPH-DRO, TPH-GRO, total
barium, and TCLP barium. The calculated RPD for LFM and LFM duplicates are within QC
limits.

The RPD for the soil samples and QC duplicates collected from B-2 and B-3 and analyzed for
total barium were 43.0% and 94.1%, respectively. These RPD indicate a level of precision that is
most likely a result of soil sample matrix variation. The RPD for the soil samples and QC
duplicates collected from B-2 and B-3 and analyzed for TCLP barium were both 0.0%, since the
QC duplicate sample concentrations were equal to initial sample concentrations. The RPD for
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the soil samples and QC duplicates collected from MW-3 and analyzed for TPH was 92.0%.
This RPD indicates a level of precision that is most likely a result of soil sample matrix variation.
VOCs were not detected in the soil samples collected from MW-3. The RPD for the
groundwater sample and QC duplicate collected from MW-3 was 2.6%. This indicates good

precision for groundwater samples.
Accuracy

Accuracy is a determination of how close the measurement is to the true value. Accuracy can be
assessed using laboratory control samples, standard reference materials, or spiked environmental
samples. QC limits were met for all QC samples except as described below. The laboratory
monitored accuracy by comparing LCS results with control limits established at plus or minus
three standard deviation units from the mean of historical LCS results. The accuracy of the data
submitted for this project was assessed by calculating the percent recovery of laboratory control
samples, and LCS, as well as additional QA/QC data, that did not fall within control limits are
summarized below.

The following is information included in the “QA/QC and Analytical Comments” section of the
analytical results for soil samples analyzed for VOCs. The analytical results are included in
Appendix C. The initial calibration analytes bromomethane and acetone exceeded QC limits.
The reported values for the compound in samples and method blanks are estimated. LCS
dichlorodifluoromethane exceeded QC limits, and values for the compound in samples were
flagged as estimates. No soil samples contained reportable concentrations of VOCs. Surrogate
recovery, and re-analysis recovery, for bromofluorobenzene were not within QC limits. This
compound is associated with the internal standard, chlorobenzene-d5, and the quantitation limits
of all analytes associated with this internal standard were flagged as estimates. No soil samples
had reportable concentrations of VOCs. The continuing calibration compound
dichlorodifluoromethane exceeded QC limits, so reported values for the compound samples and
associated method blanks were flagged as estimated. No target analytes were detected in the
method blanks associated with these samples.

The following is information included in the “QA/QC and Analytical Comments” section of the
analytical results for groundwater samples anatyzed for TPH-DRO. The original extraction from
sample MW3-GW-2 revealed low surrogate recoveries. The re-extraction, beyond holding time,
was within the QC limits, so the QL for the sample is estimated. The surrogate n-Hexacosane
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did not meet QC limits. The detected result for this analyte in the sample MW3-GW-1, is

estimated.

The following is information included in the “QA/QC and Analytical Comments” section of the
analytical results for groundwater samples analyzed for VOUs. The LCS,
dichlorodifluoromethane exceeded QC limits, so the reported values for the compound in
samples and associated method blank were flagged as estimated. No groundwater samples
contained reportable concentrations of VOCs.

Representativeness

Representativeness is a qualitative parameter that reflects the extent to which a given sample is
characteristic of a given population at a specific location or under a given environmental
condition. Representativeness is best satisfied by making certain that sampling locations are
selected properly, a sufficient number of samples are collected, and an appropriate sampling
technique is employed. Variations at a sampling point were evaluated based on the results of
field duplicates.

Sampling locations, number of samples collected and appropriate sampling techniques were
employed as specified in the approved SAP. Variation at sampling points, based on the field
duplicate sample results, was observed for soil samples. This appears to be a result of soil
sample matrix variation, and does not appear to indicate a poor representativeness of the soil
samples. Only slight variation was observed in water samples which indicates good
representativeness of the water samples.

Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared with the amount that was expected to be obtained under normal conditions. To be
considered complete, the data set must contain all analytical results and data specified for the
project. In addition, all data were compared to project requirements to ensure that specifications
were met. Completeness was evaluated by comparing the project objectives to the quality and
quantity of the data collected to determine if any deficiencies exist. Missing data can result from
any number of circumstances ranging from sample acquisition and accessibility problems to
sample breakage and rejection of analytical data because of quality control deficiencies.
Completeness was quantitatively assessed as the percent of controlled QC parameters that are
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within limits. The minimum requirement for completeness for all QC parameters, except holding
times, is 80%. The requirement for holding times is 100%.

The percent completeness for each set of samples was calculated as follows:

Complet B valid data obtained 100%
OMPIeteness = total data analyzed * ’

Valid data is defined as those data points that are not qualified as rejected. No data were
rejected, so the percent completeness for all QC parameters, except hold time, is 100%. None of
the soil samples, for VOC analysis, were analyzed within the 48-hour hold time. The samples
were received by the lab within hold time, but not analyzed or extracted within hold time. Soil
sample hold time for VOC analysis was exceeded by a range of 1 to 13 hours. The laboratory
did not deem the data invalid, and none of the soil samples contained a reportable concentration
of VOCs.

Comparability

Comparability expresses the confidence with which one data set can be compared to another data
set measuring the same property. To ensure comparability, field procedures were standardized
and field operations adhered to procedures outlined in the SAP. Laboratory data comparability
was assured by use of established and approved analytical methods, consistency in the basis of
analysis (wet weight, volume, etc.), and consistency in reporting units (ppm, ppb, etc.).

Sensitivity

Assuring the validity of quantitative measurements at low concentrations is an extremely
difficult technical problem.  With regulatory reporting requirements and enforceable
concentrations dropping over time, the validity of any given measurement becomes even more
important. The consequences of false positive or false negative data can be significant.

The laboratory reported results below the QL as “estimated” because, by definition, the
reliability of the data at that level is questionable. The required detection limits for the different
analytes of concern and the action levels are listed in Tables 5 and 6.
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4.2.3 Data Review and Validation

The QA Manager supervised data quality assessment tasks. Kleinfelder evaluated and
documented measurement data to monitor consistency with DQOs, to quantitatively assess data
quality, and to identify potential limitations to data use.

Kleinfelder reviewed field and analytical laboratory data generated for this project as described
below. Chain of custody documentation met QC requirements. Holding time compliance was
met for all samples except soil samples for VOC analysis, see “Completeness™ portion of section
4.2.2. Laboratory batch QC frequency met QC requirements. Results of batch and field QC
analyses met QC requirements, with the exceptions described in the *Accuracy” portion of
section 4.2.2. The analytical sample results do not appear to have been influenced by outlier QC
sample results. After reviewing the QC data that did not fall within QC limits and the analytical
results, the assessment is that the project DQOs were met.

EPA Region 9 laboratory system (contract laboratory operating under the EPA quality assurance
program) generated all laboratory data. Regularly scheduled analyses of known duplicates,
standards, and spiked samples are routine aspects of data reduction, validation, and reporting
procedures.

All data produced by the EPA Region 9 laboratory system was reviewed using the tiered
approach. All petroleum hydrocarbon data was reviewed using Tier 1A. VOC and barium data
was reviewed using Tier 1B. 10% of all data was reviewed using Tier 3. The data reviewed,
using Tier 3, was randomly selected by the QA office. The results of the Tier review, and data
validation are pending.

4.3 Soil Sample Results

43.1 Barium Results

A total of 22 soil samples were submitted for total and TCLP barium analysis. The soil samples
contained total barium at concentrations ranging from 80 mg/Kg to 6900 mg/Kg. None of the
soil samples contained TCLP barium above the quantitation limit (QL), but four samples
contained a reported TCLP barium concentration of 2 mg/L. The laboratory reports data results
that have a concentration of at least half of the QL as estimated.
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4.3.2 Petroleum Compound Resuits

A total of four soil samples were analyzed for TPH and VOCs. None of the soil samples
contained a reportable concentration of VOCs. None of the soil samples for VOCs were
analyzed or extracted within the 48-hour hold time, so VOC compounds are reported as
estimated. The laboratory did receive the samples within hold time (see Chain of Custody
Appendix C). Three of the soil samples contained a reportable concentration of TPH in the range
of motor oil. One soil sample collected from MW-1 at a depth of 5 feet bgs contained TPH at a
concentration of 20 mg/Kg, which is equal to the quantitation limit. One initial and one QC
duplicate soil sample both collected from MW-3 at a depth of five feet bgs, contained TPH at
concentrations of 740 and 2000 mg/Kg, respectively.

4.3.3 Quality Control Results

Two quality control duplicate soil samples for total and TCLP barium analysis were collected,
one each from borings B-2 and B-3. The reported concentrations at B-2 and B-3 were 3100
mg/Kg total barium, 2 mg/L. TCLP barium and 540 mg/Kg total barium, <4 mg/L. TCLP barium,
respectively.

One quality control duplicate soil sample for TPH and VOC analysis was collected from MW-3.
The sample did not contain a reportable concentration of any VOCs, and contained 2,000 mg/Kg

TPH, in the range of motor oil.

4.4 Groundwater Sample Results

A total of four groundwater samples were submitted for analysis for TPH and VOCs. None of
the groundwater samples contained a reportable concentration of VOCs. Two groundwater
samples contained TPH in the range of motor oil. One initial and one QC duplicate groundwater
sample both collected from MW-3, contained TPH at concentrations of 900 and 1000 pg/L,
respectively.

4.4.1 Quality Control Sample Results

One field blank and one rinseate blank were collected and analyzed for TPH and VOCs. The
samples did not contain a reportable concentration of TPH or VOCs.
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Two rinseate blanks were collected for total barium analysis. The samples, RB-W-1 and RB-W-
2, contained barium at concentrations of 20 pg/L and 40 ng/L, respectively.
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5.0 DISCUSSION

5.1 Soil Sampie Results

5.1.1 Barium Results

Nevada does not have an Action Level for barium in soil, so the data was compared to the EPA
Region 9 Preliminary Remediation Goal (PRG) for residential use (Appendix D). Since the Site
will be redeveloped as a park, the residential PRG was deemed applicable. The PRG for barium
is 5400 mg/Kg. The barium concentration in the sample collected from B-9 at a depth of 0 feet
bgs (6,900 mg/Kg) exceeds the PRG. This is the only sample to exceed the PRG, but several
other soil samples appear to show elevated barium concentrations.

In general, total barium concentrations in soil appear to decrease with depth, with the exception
of soil boring B-1. This increase in total barium concentration at depth, at B-1, may be a result
of fill placement over barium-impacted soil.

None of the soil samples contained TCLP barium in excess of the Nevada action level of 100
mg/L. Total barium is present in soil, but no TCLP data were reported to be greater than the QL
of 4 mg/L. The reported TCLP barium results of 2 mg/L for soil samples collected from B-2 and
B-3 appear to correlate with the high total barium concentration in the soil samples, and are
estimated values. The EPA laboratory calculated RPD for LFM and LFM duplicates as within
the established QC limits. The ATSDR report, included in Appendix E, states “barium
compounds that do not dissolve well in water are generally not harmful”.

The following is a screening-level health risk evaluation of barium concentrations detected in
soil. The barium analytical results were assumed to be normally distributed and presented the
following statistical characteristics:

Average concentration {(mg/kg): 1,176
Minimum concentration (mg/kg): 80
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Maximum concentration (mg/’kg): 6,900
95UCL' (mg/kg): 1,982

The EPA Region 9 PRG for barium is 5,400 mg/kg. The PRG is based on a residential exposure
scenario and accounts for exposure by soil ingestion, dermal contact, and inhalation of fugitive
dust. The PRG is also based on a target hazard quotient of 1.0, which is the target noncancer
hazard most often promulgated in state and federal environmental regulations. The hazard
quotient is the ratio of an estimated exposure dose and the reference dose published by EPA.
The reference dose is an estimate of the dose that is expected to be without adverse health effects
in an exposed population, including sensitive subgroups (e.g., children, the elderly, and the
infirm). Therefore, when the estimated dose is less than the reference dose, adverse health
effects are not expected to occur in an exposed population.

Soil concentrations of barium can be directly compared to the PRG to develop a noncancer
hazard quotient and, because the PRG accounts for the most significant exposure pathways, the
noncancer hazard quotient calculated in this way is highly conservative and health protective.
The noncancer hazard quotient based on the 95UCL concentration and the PRG is:

HQ = 95UCL/PRG

HQ = (1,982 mg/kg)/(5,400 mg/kg)

HQ=0.367

The noncancer hazard quotient for barium detected in the soil at the Site is well below the target

noncancer hazard of 1.0. The target hazard quotient is also not exceeded if only samples
collected from depths of less than 3 feet are used to calculate the 95 UCL:

HQ = (3,894 mg/ke)/(5,400 mg/kg)

HQ =0.721

195UCL, 95" percentile upper confidence limit on the average concentration. By definition, only five
percent of the samples from a given population could exceed the 95UCL. The 95UCL provides a useful
upper bound estimate of the soil concentrations to which receptors may be exposed.
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Kleinfelder concludes that the residual barium present in the soil at the Site does not pose an
unacceptable health hazard. Further investigation or remediation is not necessary, however,
potential exposures at the location of the maximum barium concentration (B9-S-0-1; 6,900
mg/kg) should be reduced or eliminated because the PRG is exceeded at this location.

Based on the available analytical data, risk evaluation and discussions with the NDEP and
Lander County, we recommend a “cap” be used as an institutional control. The objective of the
“cap” will be to reduce potential inhalation exposure to dust that may contain an elevated
concentration of barium, and ingestion exposure to barium impacted soil. The “cap” may consist
of an impermeable cover such as concrete or asphalt of no minimum depth. Alternatively, the
“cap” may consist of a minimum thickness of 12 inches of clean, imported fill. A deed
restriction should be employed with either of the “cap” options to limit future Site use.

A combination of “cap” types will also meet the objective. For example, a portion of the Site
may be paved as a parking area or sidewalk, and the remainder of the Site may be “capped” with
soil and Site landscaping. Additionally, any future excavation activities at the Site should be
designed to minimize potential worker exposure to barium in Site soil.

5.1.2 Petroleum Compound Results

The Nevada Action Level for TPH in soil is 100 mg/Kg. The motor oil range TPH concentration
in the initial and quality control duplicate soil samples collected from MW-3 both exceed the
Nevada Action Level for TPH in soil, at 740 mg/Kg and 2,000 mg/Kg, respectively. The soil
sample collected from MW-1 contained motor oil range TPH at a concentration of 20 mg/Kg.
Based on the available results, discussion with the NDEP and the intended use of the Site,
additional investigation activities are not warranted.

5.1.3  Quality Control Results

Two quality control duplicate soil samples for total and TCLP barium analysis were collected,
one each from borings B-2 and B-3. The variability of the total and TCLP barium analytical
results for the duplicate soil samples does not appear to be a result of field methodology. The
variability of the results may be due to soil sample matrix variability.

One quality control duplicate soil sample for TPH and VOC analysis was collected from MW-3.
The sample did not contain a reportable concentration of VOCs. The variability of the TPH
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analytical results for the duplicate soil samples does not appear to be a result of field
methodology. The variability of the results may be due to soil sample matrix variability.

5.2 Groundwater Sample Results

The Nevada Action Level for TPH in groundwater is one half inch of free product. Based on the
analytical results, the groundwater in the vicinity of MW-3 is slightly impacted with TPH in the
range of motor oil. The groundwater flow direction is to the northeast, and groundwater samples
collected from MW-1 and MW-2 do not contain reportable concentrations of TPH. Based on the
available information, we conclude that additional groundwater investigation activities are not
warranted. However, if Site groundwater is to be used for any municipal purposes, including
irrigation or drinking, production well siting, construction, and use need to comply with all
applicable water quality standards.

5.3 Quality Control Sample Results

One field blank and one rinseate blank were collected and analyzed for TPH and VOCs. The
samples did not contain a reportable concentration of TPH or VOCs. Two rinseate blanks were
collected for total barium analysis. The samples, RB-W-1 and RB-W-2, contained barium at
concentrations of 20 pg/L and 40 ug/L, respectively. Based on the TCLP barium results from
the soil samples, the presence of barium in the rinseate blanks appears to be a result of
incompletely deionized water used for rinseate.
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6.0 DISPOSAL OF RESIDUAL MATERIALS

The waste soil and water generated during this project were contained in 55-gallon steel drums.
! Based on the analytical results, the soil and groundwater generated during from MW-3 will be

disposed of as a non-hazardous waste. Other waste soil and groundwater can be disposed of as a
| non-hazardous waste or returned to the Site.
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7.0 CONCLUSIONS

Based on the preceding discussion Kleinfelder makes the following conclusions:

o The Site soil has been impacted by barium in excess of the EPA residential PRG. Based
on the available analytical data, risk assessment, discussions with the NDEP, and the
intended use of the Site, further assessment is not warranted;

e Based on the analytical data, the barium compound present in soil does not appear to be
readily soluble;

e The Site soil has been impacted by motor oil range TPH in the vicinity of MW-1 and
MW-3. The TPH concentration in soil in the vicinity of MW-3 exceeds the Nevada
Action Level of 100 mg/Kg. Based on the available data, discussions with the NDEP and
the intended use of the Site, further assessment is not warranted; and

e The Site groundwater has been impacted in the vicinity of MW-3. The impact appears to
be limited to the vicinity of MW-3 and does not warrant further assessment.

15562.04/ REN3R031 Page 22 of 25 February 14, 2003
Copyright 2003 Kleinfelder, Inc.



BH KLEINFELDER

8.0 RECOMMENDATIONS

Based on the preceding conclusions, Kleinfelder makes the following recommendations to
protect human health and the environment on this future park site:

e Install a “cap” consisting of an impermeable cover such as concrete or asphalt of no
minimum depth and employ a deed restriction/notification, or;

e Install a “cap” consisting of a minimum 12-inch thick clean, import fill soil cover, and
employ a deed restriction/notification. A combination of the impermeable cap and soil
cap may be used as discussed in Section 5.1.1, or;

e Perform additional investigation activities and additional risk evaluation, based on
additional data, to derive additional recommendations, and;

e Abandon the three monitoring wells at the Site in accordance with Nevada Administrative
Code 534.4365.

15562.04/ REN3R031 Page 23 of 25 February 14, 2003
Copyright 2003 Kleinfelder, Inc,



BB KLEINFELDER

9.0 REFERENCES

SRK Consulting, Phase I Environmental Site Assessment for Belaustegui Park, Battle Mountain,
Nevada, June 2001.

Kleinfelder, Inc., Tier II Investigation-Sampling and Analysis Plan, Belaustegui Park, Battle
Mountain, Nevada, July 17, 2002.

Agency for Toxic Substances and Disease Registry, ToxFAQs for Barium, CAS# 7440-39-3,
September 1995.

Guilbert, John M., Park, Charles F. Jr., The Geology of Ore Deposits, Chapter 5, pgs 196-197,
1986.

15562.04/ REN3R031 Page 24 of 25 February 14, 2003
Copyright 2003 Kleinfelder, Inc.



BB KLEINFELDER

LIST OF ACRONYMS AND ABBREVIATIONS

ATSDR Agency for Toxic Substances and Disease Registry
bgs below ground surface
DQO Data Quality Objectives
DQI Data Quality Indicators
ESA Environmental Site Assessment
GC/MS gas chromatography/mass spectrometry
HASP Health and Safety Plan
IDW Investigation Derived Waste
IRIS Integrated Risk Information System
kg kilogram
kg/L kilograms per liter
FB Field Blank
GW Groundwater
LCS Laboratory Control Spike
LFM Laboratory Fortified Matrix
mg/kg milligrams per kilogram
mg/L milligrams per liter
MW Monitoring Well
NDEP Nevada Division of Environmental Protection
PRG . preliminary remediation goal
QA/QC Quality Assurance/Quality Control
QAPP Quality Assurance Project Plan
QC quality control
RCRA Resource Conservation and Recovery Act
RB Rinseate Blank
RPD Relative Percent Difference
SAP Sampling and Analysis Plan
QL quantitation limit
SVOC semivolatile organic compound
TCLP Toxicity Characteristic Leaching Procedure
TPH total petroleum hydrocarbons
USA Underground Service Alert
USEPA United States Environmental Protection Agency
vOoC volatile organic compound
peg/L micrograms per liter
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TABLE 1

LN

MONITORING WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA

AUGUST 2002

BELAUSTEGUI PARK, BATTLE MOUNTAIN, NEVADA

Relative Total Denthito Relative
Well Datcof | Diameter | Wellhead | Well | “oP7 2 | Static Water
Number | Measurement | (inches) Elevation | Depth (feet) Elevation
' (feet) (feet) : (feet)
MW-1 9-3-02 2 100.00 15.01 8.22 91.78
MW-2 9-3-02 2 97.15 15.40 5.20 91.95
MW-3 9-3-02 2 99.60 14.80 1.57 92.03
Notes: 1) All wells are Schedule 40 PVC, and have 10 feet of screen with 0.010-inch perforations.

2) An arbitrary elevation of 100.00 feet was established, for reference purposes, at MW-1.
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TABLE 2

SoiIL SAMPLE BARIUM ANALYTICAL RESULTS
BELAUSTEGUI PARK, BATTLE MOUNTAIN, NEVADA

Sample Boring Depth | Date Barium | TCLP Barium
. Number Number (feet) (mg/Kg) (mg/L)
B1-S-2-1 1 2 8-26-02 200 2
B1-§8-5-2 1 5 8-26-02 3200 <4
B2-8-1-1 2 1 8-26-02 4300 2@
B2-S-1-29 2 1 8-26-02 3100 2
B2-S-4-3 2 4 8-26-02 220 <4
B3-S-1-1 3 1 8-27-02 1500 <4
B3-8-1-20 3 | 1 8-27-02 540 <4
B3-8-5-3 3 5 8-27-02 480 <4
B4-S-3-1 4 3 8-28-02 870 <4
B4-5-4-2 4 4 8-28-02 170 <4
B5-S-3-1 5 3 8-28-02 180 <4
B5-S-4-3 5 4 8-28-02 100 <4
B6-S-2-1 6 2 8-28-02 120 <4
B6-5S-4-2 6 4 8-28-02 160 <4
B7-S8-3-1 7 3 8-28-02 130 <4
B7-S-5-2 7 5 8-28-02 80 <4
B8-S-2-1 8 2 8-28-02 150 <4
B8-S8-3-2 8 3 8-28-02 160 <4
B9-S-0-1 9 0 8-28-02 6900% 2%
B9-S-3-2 9 3 8-28-02 190 <4
B10-S-1-1 10 1 8-28-02 2000 <4
B10-S-2-2 10 2 8-28-02 1900 <4
EPA Method: 6010% 1311/200.7
Notes:

1) Quality Control samples

2) Result is estimated and reported below quantitation limit of 4 mg/L.

3) Exceeds EPA Region 9 residential Preliminary Remediation Goal (PRG) for barium of 5,400 mg/Kg
4) Quantitation limit is 10 mg/Kg
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TABLE 5

QUANTITATION LIMITS AND ACTION LEVELS FOR
TOTAL PETROLEUM HYDROCARBONS BY GC (SWEPA 8015B)
BELAUSTEGUI PARK, BATTLE MOUNTAIN, NEVADA

[TEEEE———

'.h.ﬂﬂmpé_aﬁent of |  QL- Sqil_ Actﬂgéfvﬂ QL - Water 'AGU?;;;::EI i
Concern (mg/kg) (mg/Kg) (Hg/)

| TPH-DRO® — 0.5 inch free

| (diesel) >0 100 200 product
= @ -

TPH DRQ 200 100 1000 0.5 inch free
(motor oil) product

TPH-GRO® 5.0 NA 50 0.5 inch free
product

Note:

TPH-DRO = Total petroleum hydrocarbons — diesel range organics
TPH-GRO = Total petroleum hydrocarbons — gasoline range organics
QL — Quantitation Limits
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TABLE 6

QUANTITATION LIMITS AND ACTION LEVELS FOR
VOLATILE ORGANIC COMPOUNDS By GC/MS (SWEPA 8260B)
BELAUSTEGUI PARK, BATTLE MOUNTAIN, NEVADA

BH «xLeinFELDER

il Action Level- . ; - Action Level- -
Compound QIE —g:.;z;tcr Water Q(L _'f 9;1 Soil

— t (ng/l) heks (ugrke)
'Dichlorodifluoromethane 1 10

Chloromethane 1 - 10 2,600
Vinyl Chloride 0.5 2 10 35
Bromomethane 1 - 10 23,000
Chloroethane 1 - 10 -
Trichlorofluoromethane 1 - i0 1,300,000
1,1-Dichloroethene 1 7 10 80

1,1,2-

Trichlorotrifluorcethane ! NA

Acetone 4 - 10 8,800,000
Methylene Chloride | NA

Carbon Disulfide NA - 10 24,000
Dibromomethane 1 NA

Dichloromethane NA 5 i0 18,000
Methyl t-butyl ether

(MTEE) 1 20-200 10
Trans-1,2-Dichloroethene 1 100 10 270,000
1,1-Dichloroethane 1 - 10 1,700,000
1,1-Dichloropropene 1 NA

2,2-Dichloropropane 1 NA

Ethyl t-butyl ether NA 10
c¢is-1,2-Dichloroethene 1 70 10 -
2-Butanone 4 - 10 27,000,000
Chloroform 1 30 10 530
1,2-Dichloroethane 0.5 5 10 550
Tert-amyl-methyl ether NA 10

1,1,1-Trichlorocethane 1 200 10 3,000,000
Carbon Tetrachloride 0.5 5 10 500
Benzene 1 5 10 1,400
Trichloroethene 1 5 10 7,000
1,2-Dichloropropane 1 5 10 680
Bromochloromethane 1 10
Bromodichloromethane 1 80 10 1,400
cis-1,3-Dichloropropene 0.5 - 10 550
Trans-1,3-dichloropropene 0.5 - 10 550
1,1,2-Trichloroethane i 5 10 1,500

Notes: QL — Required Detection Limits
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TABLE 6 Continued
e | ; OF. - Water i Action Level- I oL~ Soil | Action ]}.eve]-
Compound Water | G Soil
o _ e (/L) beke) | (akg)
Dibromochloromethane 1 30 10 23,000
4-Methyl-2-Pentanone NA - 10 -
Toluene 1 1000 10 880,000
Tetrachloroethene 1 5 10 17,000
1,3-Dichloropropane 1 10
2-Hexanone NA - 10 -
1,2-Dibromoethane 1 - 10 20
Chlorobenzene i 100 i0 220,000
Ethylbenzene 1 700 10 230,000
m,p-Xylene 1 10000 10 320,000
o-Xylenes 1 10000 10 320,000
Styrene 1 100 10 680,000
Bromoform 1
Isopropylbenzene 1 NA
Bromobenzene 3
1,1,1,2-Tetrachloroethane i
1,1,2,2-Tetrachlorocthane 1 - 10 1,100
1,2,3-Trichloropropane 1 10
n-Propylbenzene 1 NA
2-Chlorotoluene 1 NA
4-Chlorotoluene 1 NA
1,3,5-Trimethylbenzene 1
tert-Butylbenzene 1 NA
1,2,4-Trimethylbenzene 1
sec-Butylbenzene 1 NA
1,3-Dichlorobenzene 1 i0
1,4-Dichlorobenzene 1 10
p-Isopropyitoluene 1 NA
1,2-Dichlorobenzene 1 10
n-Butylbenzene 1 NA
1,2-Dibromo-3- 2 10
chloropropane
1,2,4-Trichlorobenzene 1 NA
Hexachlorobutadiene i NA
Napthalene 1 NA
1,2,3-Trichlorobenzene 1 NA

Notes:

15562.04/REN3R031
Copyright 2003 Kleinfelder, Inc.

QL — Required Detection Limits
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TABLE 8

BXE K LEINFELDER

SAMPLE CONTAINERS, ANALYTICAL METHODS, PRESERVATIVES, AND HOLDING TIMES
BELAUSTEGUI PARK, BATTLE MOUNTAIN, NEVADA

SoIL
i Anal_fte : Container Analytical Method Preservative H%i::g
Soluble Barium | One brass liner TCLP Extraction Store at 4°C 6 months
filled completely. | by EPA 1311
Total Barium One brass liner EPA 700 Store at 4°C 6 months
filled completely.
One Encore
VOCs sampler sealed in | SWEPA Method Store at 4°C 14 days
a ziploc bag. 8260
TPH-DRO & One brass liner SWEPA Method Store at 4°C 14 days
TPH-GRO filled completely. | 8015B
GROUNDWATER
: : : > - - T
. Analyte . Container Analytical Method Preservative ey
VOCs Three 40-ml SWEPA Method | HCl to pH <2 14 days
vials with Teflon | 8260 Store at 4°C
lined septa, filled
completely.
TPH-DRO One 1-L amber SWEPA Method Store at 4°C 14 days
glass bottle with | 8015B
Teflon-lined lids.
TPH-GRO Three 40-mi SWEPA Method Store at 4°C 14 days
vials with Teflon | 8015B
lined septa, filled
completely.
Notes:

TPH-DRO = Total petroleum hydrocarbons — diesel range organics

TPH-GRO = Total petroleum hydrocarbons — gasoline range organics
VOC — Volatile Organic Compounds

15562.04/ REN3R031

Copyright 2003 Kleinfelder, Inc,

February 14, 2003
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Photo 1: View of Site facing
southeast from northwest corner.
Highway 40 located to right, and
utility marks in foreground.

Photo 2: Drilling
activities in progress at
MW-3.

©2003 by Kleinfelder, Inc.

KLEINFELDER PHOTOGRAPHS PLATE

An employee-owned company

Nevada Division of Environmental Protection
J Belaustegui Park
. PROJECT NO.: 15562.04 Battle Mountain, Nevada




Photo 3: Monitoring well
MW-3 construction
activity. Installation of
gravel pack ongoing.

Photo 4: Completed
monitoring well MW-1,
near northwest corner
Site. Drum contains
investigation derived
waste, soil cuttings.

©2003 by Kleinfelder, Inc.

| KLEINFELDER PHOTOGRAPHS PLATE

An employee-owned company

Nevada Division of Environmental Protection
Belaustegui Park
 PROJECT NO.: 15562.04 Battle Mountain, Nevada










S
Dry Density Moisture Plasticity Percent a
lo/tt3 Content Index Passing ':;
* % #2006 | 4| uscs SOIL DESCRIPTION
e
0 ‘ BROWN SILTY SAND (SM) moist, medium dense, very fine
to medium gravel.
2 —
4 —
28
6 - v Al
j e
il
£ 8
z
s
1R
w
o
10 —
12 —
14 -
Wet
16 —
DATE: 08-27-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 16.0 feet EQUIPMENT: CME 75 AUGER

M

KLEINFELDER

PROIFCT NOY

415R682 N1

BELAUSTEGUI PARK

BATTLE MOUNTAIN, NEVADA

1 O3 OF MWD

PLATE
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Dry Density Moisture Plasticity Percent a
1bvt3 Content Index Passing ';'
" % #2000 17| yscs SOIL DESCRIPTICN
-]
0 BROWN SILTY SAND (SM} dry, medium dense, very fine
to 1" in diameter gravel, no odor.
2 .
4 —
6 —] .
._
w
g 8- Y
=
T
=~
o
M)
]
23 Wet, more gravel
10 -
12
14 —
Wet
16 —
DATE: 08-27-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 16.0 feet EQUIPMENT: CME 75 AUGER

B <emnrFeLDer

DM IE/,T MMM 4n0209 N4

BELAUSTEGUI PARK

BATTLE MOUNTAIN, NEVADA

102 ME AAAIL_Y

PLATE
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Dry Density Moisture Plasticity Percent a
Ivft3 Content Index Passing ':
% i #2001 5| uscs SOIL DESCRIPTION
[ ]
0 \ LIGHT BROWN SILTY SAND (SM) dry, medium dense,
very fine to 3" in diameter gravel.
2 —]
4 —
6 No free water encountered.
m
B o8-
=
x
=
o
[1T]
(=
10 —
12
14 —
16 —
DATE: 08-26-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 6.0 feet EQUIPMENT: CME 75 AUGER

| \L

KLEINFELDER

PROIFCT NO).

15562.01

BELAUSTEGUI PARK

BATTLE MOUNTAIN, NEVADA 4

1 002 0OF R




S
Dry Density Moisture Ptasticity Percent a
[/t Contant Index Passing ’;‘
% % #200 i| uscs SOIL DESCRIPTION
]
0 LIGHT BROWN SILTY SAND (SM) dry, medium dense,
very fine to 1" in diameter gravel.
2 —
4 —
No free water encountered.
6 —
o
8
=
€T
]—
o
w
(]
10
12
14 —
|
|
16 —
DATE: 08-26-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 5.0 feet EQUIPMENT: CME 75 AUGER
BELAUSTEGUI PARK PLATE
I «enFeLDER

[ DRAOIECT NOY 1RREAD N1

BATTLE MOUNTAIN, NEVADA

1O OF RDD
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Dry Censity Moisture Ptasticity Percent a
ibf3 Content Index Passing ':
% % #2000 1Y) usces SOIL DESCRIPTION
e
0 ‘ BROWN SILTY SAND (SM) dry, medium dense, very fine
to medium sand, no odor.
2 —
4
6 No free water encountered,
3
[t 8 -
Z
T
|.-
a
w
a
10
12 —
14 —
16 —
DATE: 08-27-02 LOGGED BY: J. FORTMANN
| i TOTAL DEPTH: 6.0 feet EQUIPMENT: CME 75 AUGER
PLATE

BATTLE MOUNTAIN, NEVADA

BELAUSTEGUI PARK
- J  xLeNFELDER 6
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5
Dry Density Moisture Plasticity Percent a
b3 Content Index Passing ’:
% % #200 1| USCS SOIL DESCRIPTION
e
0 LIGHT BROWN SILTY SAND (SM) dry, medium dense,
very fine to mediurn sand, no odor.
2 —
BROWN SILTY SAND (SM)} moist, medium dense, very
fine to fine gravel, no odor.
4 —
No free water encountered.
6 —1
‘_
L
B 8-
=
T
Y
7]
(]
10 —
12 —
14 —
16 —
DATE: 08-28-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 4.5 feet EQUIPMENT. CME 75 AUGER
BELAUSTEGUI PARK PLATE
JH  «enFewDer

DR IECT KM

A RRATD N1

BATTLE MOUNTAIN, NEVADA

102 OF RA




s
Dry Density Moisture Plasticity Percent 3
[11% ] Content Index Passing ';'
% % #200 i| uscs SOIL DESCRIPTION
0 BROWN SILTY SAND (SM} dry, medium dense, very fine
to medium sand, no odor.
2 —
BROWN SILTY SAND (SM) moist, medium dense, very fine
4 — to medium gravel, no odor.
No free water encountered.
6 —]
@
B8
=
I
[™
a
ul
a
10 —
12 ~
14 —
16 —
DATE: 08-28-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 5.0 feet EQUIPMENT: CME 75 AUGER
BELAUSTEGUI PARK PLATE
I xewnreloer
BATTLE MOUNTAIN, NEVADA 8
[
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S
Dry Density Moisture Plasticity Percent et
Ib/ft3 Content Incex Passing ',','
% % #200 11| uscs SOIL DESCRIPTICN
0 LIGHT BROWN SILTY SAND (SM} dry, medium dense,
very fine to fine sand.
2 BROWN SILTY SAND (SM) dry, medium dense, very fine
to fine gravel, no odor.
47 Wet
No free water encountered.
6 —
m
¥ 8-
Z
=
o
w
fa
10
12 —
14
16 —
DATE; 08-28-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 5.0 feet EQUIPMENT: CME 75 AUGER
BELAUSTEGUI PARK PLATE
B keemneeloer
BATTLE MOUNTAIN, NEVADA 9
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S
Dry Density Moisture Plasticity Percent a
lo/ft3 Content Index Passing ’;‘
% % #200 1] uscs SOIL DESCRIPTION
B
0 BROWN SILTY SAND (SM) dry, medium dense, very fine
to fine gravel, no odor.
2 —
Less silt
47 wet
No free water encountered.
6 —
=
[11]
B 8
=
T
&
3]
(]
10 —
12 —
: 14 —
I
16 —
DATE: 08-28-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 5.5 feet EQUIPMENT: CME 75 AUGER
BELAUSTEGUI PARK PLATE
B  «LeNFELDER
BATTLE MOUNTAIN, NEVADA 1 0
|
| PROJECT NO.  15562.01 | OG OF B-7
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Dry Density Moisture Plasticity Percent a
I/t Content Index Passing ';‘
% % #0017 uscs SOI. DESCRIPTION
€
0 BROWN SILTY SAND {SM) moist, medium dense, very fine
to medium gravel, no odor.
2 —
4 Wet
No free water encountered.
6 —
o
B8~
4
T
|
L
=1
10 —
12 —
14 —
16 —
DATE: 08-28-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 4.5 feet EQUIPMENT: CME 75 AUGER

I «ieneeloer

|
[

DM IEST MO ARRETD N1
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Dry Density Moisture Plasticity Percent 3
I/Rt3 Content Index Passing ’;‘
% % #200 1l USCS SOIL DESCRIPTION
-
0 BROWN SILTY SAND (SM) dry, medium dense, very fine
to fine sand.
2 —
Very fine to fine gravel
47 No free water encountered.
6 —
-
w
B8
Zz
=
o
il
o
10
12 —
14 —
16 —
DATE: 08-28-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH: 4.0 feet EQUIPMENT. CME 75 AUGER
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Dry Density Moisture Plasticity Percent 3
ln/fta Conten Index Passing ’;‘
% % #200 1| uscs SOIL DESCRIPTION
*
0 BROWN SILTY SAND (SM) dry, medium dense, very fine
to fine sand.
2 —
Moist, very fine to fine gravel
No free water encountered.
4 —
6 —]
m
B8
=z
I
=
[+ 5
]
[m]
10 —
12 —
14 —
16 —
DATE: 08-28-02 LOGGED BY: J. FORTMANN
TOTAL DEPTH; 3.0 feet EQUIPMENT: CME 75 AUGER
BELAUSTEGUI PARK PLATE
B «enrelDer
BATTLE MOUNTAIN, NEVADA
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Daily Field Report (DFR)

Project Name Be LAl sTEcu OhRue Project No. __\2=4e2-.O\ Date 8 —28 -02
Project Location __ToNTTLE  CrADMNTAARN , N Time Arrived __© 1 ©O
Contractor __ TofRx LOACGHESAR. Technician Time Departed 1 =2
Weather Tadedn Travel Time
Earthwork Equipment Observed TRV R, Mileage
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VIONITORMNG WELL SAMPLE RECORD

Project Name:__Paa ST DAL

Project No.._AS542- o

Date: N -D-w2

Monitor Well No:__ N -3 Observer(s):_Toe AR
Casing Diametar: 2% Floating Product Thickness:Nede- otvemteiiesd
Depth to Water Bafore Sampling:lﬁ'?‘ at \MMohrs. measurad TOM: TR o CAE e
- ¥
Depth to Water After Sampling: _____ 2t hrs. measured aftaer min. recovary.
Totzl Depth of Well: .o’ from same monior point as DTW.
TD-DTW = 12D feet of water.
Total gallons of water in one well volume = A galions.
Bailer/pump depth__ Cavolumes = W72 yvullons
i Vaolume Acrual ;
Towlizer Purged Fiow Rate T
Time Reading {gzls) (zpm pH L2y EC™ Calar Qdar
HU4ile ) [e.Ce HeiaF 505 Bepl 1nD
| &= %) 2 —“ Mo 7.9 H8co ta ~
e =d 2 =2.57 i72.4 [Saeo " ~
453 u 7.0 [71.4 IS8Ye “w “
M5S | 4.5 , 1.55 1.2 (Boee | - -
l
! |
| | |
|
~EC = Specified Canductancs ia Micromhos/am i
Time Sampled: WwsT7 | i i F /
Samnle Numbar(s): A3~ -l ! i % l/)
Purge Devica: =t | | i ! j
Sample Device: BA\ 22— | | ! ‘ |
Weather: Suna~ whndVY
Additional Notes: Oon Laeath QO DRI ATS AT 15T . coll=egsD
Pl ANy pas BT {@-vi-N o (MWL Gl -2

HLTTE-2T 0V torm L dug



MONITORING WELL SAMPLE RECORD

Project Name:_Peiddsvecny Dhess

Project No.:__ 1356 2. o\

Date: o i N Y _
Monitor Well Na: WS —) Observer(s)_ TepxtmoN
Casing Diameter: 2" Floating Product Thicknass:_Monzr adSaesdady,
Depth to Water Befars Sampling:a/za" at I3z hes. measucad from: 2N o SA
Depth to Water After Sampling: __at hrs. measured after min. cecovery.
Total Depth of Well; 1 F.oN Eom same moniior point as DTW.,
TD-DTW = LS fest of water.
Total gallons of water in one well volume = BA! gallons.
Bai[er/p'u.mg depth ) Cdvolumes = 4o vallons,
Volume Acnual -
Torlizs Purged Flow Rarte
Time egdingr {gals) {gpm pH (°C) EC™ Calar Qdor
Mo § | 729 | 809° Isilons | CADY NEN
Mo i 2 T1.80 M43 5%e n »
yY\\o | = 193 2.2 iseo LB "
2 | WS 7.79 [7%.¢ By | w
| | i
|

j
|
|
|
|

) Py . P |
*EC = Specified Conducrancs in Micrombaos/cm

Time Sampled: W5 | ! 1 | !
Samole Numbear(s): A = Cpd = | | ’ j "
Purge Device: BA \L2 | i | ’
| Sample Davice: | ot bl | | ! ! :
Weaather: SUANY  WiADY
Additicnzal Nozes: ’
N

HLTTG-21T.00 i torm due




VONITORING WELL SAMPLE RECORD

Project Name: Db 2T ) DRy
ProjectNo.__ | 5562.-9)
Date: -3 -0

Momitor Well No: ™A -2 Observer(s)__Cofrvwann

Casing Diametar: 2. Floating Product Thickness: jone ofcabNed

Depth to Water Befora Sampling: .20 2l 228 hrs. measurad from: :Eg-aa-gg&gq

Depth to Water After Sampling: ___ al hrs. measursd after UL r2covary.

Total Depth of Weli: S0’ fom same moanidor point as DTW.

TD-DTW = 10. 2 feet of watar.

Total galloas of water in one well volume = AR gallons.

Bailer/pump depth Cdvolumes = @Y sallons,

Volume Acrual '
Toulizer Purged Flow Raw T
Time Raading gals) (gpm pH {°C) zC™ Colar Odar
\Be | Z .18 lee CFISTes | Bed | ND
215 | ] .85 |ys.e iSLio by | ND
vy | 5 B.20 [73.6 (5520 - -~ |
1330 | (o 8.24 [14.5 B.\0 “n - :
I

l | |
I l |

“EC = Sperifled Conductancs in Micrombos/cm

l
;
l
|
!

Time Sampled: aas | l ! ] |
Samale Number(s): iM‘J&N-\ | ' : ! i
Pucge Devica: DA | t |
Sampie Davice: AL | | ! |

Weather:  Sepivn , WSy
Additional Notas; ~ G S Podlsh AT —

Mlow ~8 (N Bacrpees SAllan DR aZtel S GAilads Ar (370

JU-1776-2T7 Q03 tarm L Joe



STz\ruug,)

53
Ll — — — ~ - - v TRz v [grun
s )
<PB AN AT ” " = - " " N Tlss29 "
s\ o
! — ~ = | sl T N 2~ | 1-1-¢-2Q[rofrz (8| 1<l
& . — e,
—AvHy -
I e PRl < | =NA s < T 17 Sl VR|ITM do\.&\a 7o
1310 pasajuny (aapeasarand) {(prd g tiau ooy (191em'j01) uoj o) Iquinpy g | aung,
Jparaing paarzsandun tryvil) taupejuo) jo ‘oN bSTILTTY sdwrg 3|dureg
- fpansmg HaTY PI2L{
2e-z-a 1B

o' 29SS )

Haquny 1esforg

7.1 ..157. N)E&_Jé&ﬂ, N AR OWEN 193f01]

OOTTOULNOD HTdWVS
HHATHANIT T




SIT\ o)

=2 sal le] R PN | 10-2-5|€%Lc
=MD 121 £ % v ol yohg n - -2 ,
— T =T1=1= 71T~ T~ v | 220 e
=27, =
"~ a5a|
b 2| — S - e b ™ ~s-ed M
V=)
. rm— JR—— p— £T) 1 ﬂ
eha iy —_— il - < ey a5 of
Z - %
. —_ —_ —_ t »n | e
=P INRY T — AT " |-s-smn
o= QY ~mge o — — &Sl Lo
ﬂfvﬂ. =) - L) 7 | me-emw At =
nv‘a- @ %4.0 > — J—— —— — ﬂim& ¥ ~ 1 T ] Jfﬁ
sva =l ~ S =EWNT
T \ -5
O v YAy TIVO SV . . TR - N " -
=hHa = - - <219} " T -S-EMW 3tk
T 3ae © = ~5g]
599 T . -5 -1 M
c=Q1d " ¥#°ge el L “T- o) Bhgd
mg -3 - - g.- " ~G= (AW 1%
o= AN THe%e on — — — — | TR b= MY A | ke
sbg = _ SR\ ~S-iMmn
o= did’ ¥go on % -5l
- — e — bt v .| A
W_Jﬂ VS = -5 - Z e "
Q-qQid “#99 =y . — —_ —_ S\ vy _ N Shis
sbhea ol . " - S-Zmvd
T e
o= Qg “dee oN 1! . — o FIWT T _ S| z0-12-3 o
ohy = sswg 1| oo e sz oL
1oy patapuny {aq1eaerad) (aprrayd vg sanjrvo;) (191ma'jjo1) uoy w30y nquiny v | awyy
e pauasudun vl Hmvuo) Jo oN VLTI aldureg adureg
- [paany epare M3
—Zzo-L2e-% g o Zass | Jquny poforg
. SNy \nomlsnvRg OWeN 19forg
DOTIOUWILNOD g T1dNVS

UHATHANITTA



I ==

Sit\uuo,g

-
. — ™ - o i o =T Twal
0 o L % 22 o\-9 \ -
sha i — — e -5 —a'\Q v
)3 &
mr..nPM..l ” " ” " b-d \\M\rb v | e
Vo S _ 1 -9
SO o . 1 1 » + b—<a e w | ok
J5%e Z-£
aM. o - - ~ ~ ~7 B-Q | gl v FEW
s uvm ! P
| ~2Z
%Mﬂmv —_ — - —~ . v % —~< ce-gg] 7 o210
5 1
-
WMo -y . _ ~Z
v\- y < I ™~ Kk 3 ™ ~l m —_—- \la.ﬂw ~3 ﬁb
~Jece \—2
mrvaoh”n - - o e ™ - LR oo v =%
I
oo ot \ Z
dog | iu K ™ ™ v ~ ey 7 e
g O : \ -2
MJM e — - ~ - o~ * A= | _g-om) n | gZTE
sbg | T N “ K h ~ | os-sal o |FTH
I —_— — z~ <
m_.umq.,ml 5 = - - " oeeza| v» ™
e o | — L _ -2 L
sbhg = - o ” M =-9 _— e gA " |F=
~<de otv B Z-h
o L 1 - —_— . ™~ ™ -~ \ h-< PR 7| Sl
“n.ﬂ_.-d © TN . )
1oy pasnpjuny {(aAnvataraad) (aprd 7S hapjvjuo) (anveaon) ua) oy Iaquingy g | auny,
Jparaip paarasudupn tra(d) ET:1 110 Jo oy e adureg aidung
- fpanang IPHATY PIdLL
zo-32Z~8 IE(J Vo 2l Jequiny 199fo1g

P R oW pdolg

DOTTOULNOD HTIAVS
YHATHANIETA



INFAYITTLA]

=

0h @4/ HtNd M) T Oﬂi A"RA | -5 wo\mﬂ\m £5%0
—2RQen Oy -/
=ta 2 — _ MR [ ShEE D I Vo oY~ F _ M\oﬂw Nc\mw\m eco)
1oy paruny (m1eassraed) {pmd oT)g wan{ruo) (191en’)jo1) uo) 0] Isquiny arvg | aung

Jraang paarmandun i) SET TN JooN U spdueg adwng

- [paniarany PHAYK PILL
~20-\V2Z- B e \O- Zoy g Jquiny jvforg
. NG pe=dimtRag e 19folg

DOTTOULNOD dT1dINVS

UdATHANIETA



ALY |

g 2z
BEO MY VO - -~ ™ ™ ™ W | e b v Ll
] J D Z .d]?.Ow\._ m. —r 1 -
SNVE e i ] e L] (R S | oTP | e weadzofsff e
13104 paniun {(aapearsvad) {(onmd o) slaujrinon {mua'om) uo|)x0] 1quny sieg | aunyg
Jrasiyg pauzradup (i) nupuo} JaroN PV sdweg adung
- [paniarug (YT Plad
Ry Qe 1O 295 JJaquunyj 1ooforg
. 2N INTSAST ST, owney 109forg
DOTTOULNOD HTIWVS

UAATHANIT T



0N

(Si—  lemaw usans =T slenw INONFNNQ 8ieq
co S wdeg [zio) TN auieN 1oefold LELTTANS

1

A0 o
Qe o | W o | AeEmT we | ~poqe stuswwog
AraNO ow =
—eTD — YD ASIne-t1o ARDTTD TINTAR 10j09
Aupiqany,
b |, -Wh L ST 5 | SvTTWG palajemag
,0Z' 9 1eAa7
Suamie, 181EM
(00s0)
Auuneg
. - r . r . &0 .m.@.ﬂu.
ol =) L vzl [l <o L7LL smieisdwa]
S {souwd}
s Z S [INS Lz = SVgZza Auanonpuon
Ly L oL L 1l on L AR W
aley
abing
pabing
=0} ©'b oL °T= % suojien
= Lhal Rha! ne el Z=8)\ ewiL
A= WA # jiem
90T INIWJOTIAIA TTIM

'ERREFIIERDR B\, |



0z

.\L,..m.......( |2AISIU| U8Bl X0 semyl ﬁ% ale(Q

orn yidag e101 FINQ ) 9WEN 108loid ...N.rm...:cla.m..[m.. # 108loiy
(]

sjuewwo)

<1 =)
. o

B —NETD IO —IVETO AN | AUWTEYD T reod 10100

Apiqin]

— — — A A Py " palalemaq

R 18ra7
Vs 18iEm

(oos0)
Alujtes

e L Wi | setin Lol vzl | debpL A ton

einjesadwas |

S~ {eouu
oag < LY S oML S oM oge= | s"o8ES b_.__,__o:n:o.w.

T D =z'9| 2z < SRR aa L 2L " Hd

aley
abing

pabing
S = oL =" Q= = =" \ suoljen

izl QS ISRV LN LZW\ VZA “a\y owiy

2 TAYS #lIPMm

ENREETMERDE 1\, |

D01 INTFWNdOTIATA TTIM



0Z-N

.Am. — <~ |emdu] ueslog SN~ stEny ﬂﬂ&l aleq
.mwﬂfq./\;/ yidag [|eio] J._.(.&.ﬂ swepN 12ajord > zc<) # 1o8foid
-3 — S lanﬂnwﬂl SjUBWWON
1D | o | A1) AP0 | Ao WMoFR L e 10099
Aupigqing
paisiemaq
NSl l8A87
R ETTN 191EM
{oos0)
Anuies
Vvl < 1L Lo Lol oL Il | A ki 2 -tos)
einjesadwa )
'y nmm__.:i.v
o™ oz %) VG == oZS oy Ot <t < oss h wr_z_o%coo
SRR AR Lyl "o D Ll 2L L3 Hd
arey
efiing
pabing
(SN > A Q'sT = % ool L= °' D o' suojen
N2t | s ez e A SEZl | ezl zeZt |z Z| e
T - AW # IBM

D07 INJWJOT13ATA T1IM

"ETREFISIERRE b, |



1821 &N

AJOLSO) 4O NIVHD

‘BYT DNIAIRIDIY

FNVYN LOArOHd

“ON LO3r0oHd

AdpD qE - Hng 1eddiys o) Adop winjey - Amuen Jajduses - elum 09-W
uny _
{aunyeubis) :Aq Koyeioqe Jo} panessy Blul) o¥RQ {sineubig) :Aq pausinbuley
281 .-eeg (202)
._M_Nm_ﬁ%% .\_/nﬂEO%W_wm“.m {einteuBig) 1Aq panecey susy /e {aimeuBiS) :4q pausinbulisy
S g T .
HIA TN Ouzod R TR G | |efezfs “zpb N
e
0] s|nsey pues IS IRWSH/SUCNINISY| faunyeubig) :Aq peaedey 8Lt} /81EQ {emyeubis) :Aq paysinbuyal
0z
8l
81
i
91
51
vl
el
zZL
1
b8 } Tl - N Y LSRR oo iofo
PR ol smeerr Z - -3 O | T LEufs
A = VoA - Zomi | ZYZpls
I.llﬁ;m.iw,.u e |4
.Vﬂ Vﬂ i e. m”.A....W ..N.. " .N. - ,..\. - 0vy L LSS rh.,w\w._t,.\f. g
Vﬁ. y i el [ S Lo —..._.—,; e b A r.\....nh\.”.L. §
~ A \ T, PRI VP L s Nz_f..:‘..\.... v
Vﬁ. Vm; ] boer s, Y fu..m S, N\CM;LU...M‘ €
¥ X | AR Em e =, i d SZEU | E0fuc pR
K|~ | Thoom AR Sy | wews | zepazfi|s
< [~ [ > SS-WIW-HH AMQQ/
LS )T IEIYW ‘TVTIWYS INIL
) /e __LT SHINIVL [ SHINIVL A1 WS va
N s .% NOD | -NOD -
SHHUYWIH/SNOLLONELENI ARy A kﬁ\ .,%, ...... VY U .../...“ --
WS & 40 40 - A ‘N O}
UL -~ - . JaqUINNenBUDIS) :ISHITIWYS ONdT1
A A0 Ly YT VAV AS &) ¢ Bis)
tul i~ o vy a_-\c. \..__-C- ML ON W F ot Ta ey AL B A T
b, P WD (2/ [~ ENpE AT AT Sy AR AN
- i " L

'ERREEIGERRR I\ )




08¢l ol

AJOLSND A0 NIVHD

Adop ge - juid seddiys o1 Adeg wnjey - Aieweg Jedwies ~ Bl 09N
upy _
{eumeubirg) :4q Liojeroqen) 1o} peaasey ew/eeq {enpeubig) :Aq paysinbuey
zg).2-e2g (202)
._mwm._omm._m.ww .m_,;__,“ 20@2%.& {sajeuBis) :Aq pemesey suni/ereq {npeubis) :Aq peysmbuek
TElap=ENER) ORLTOY B 3Icy0 Q) .%\rw\@ iﬂ\mullﬁk_,
204 synsey pusg “SYIBLUSY/SUCONISY| {eanyeul|s) AQ peseoey swI] /e1R {aunyeubts) :AQ peysinbuay
P X i VS Z S - - L VO b | Tz |%
A K \ 10 V- S - LW Qg e | T s e
Y B N e B AR St Sl AN
A X (| ies P -2 - % -9 < cuen |eopacfe|s
A% bl vwes | Z-49-9 -¢y SECi | zvfrjule
X | A Ll eSl V-2 -5 -3 A K A e
-/J 4. o
A1 A v wes| g -h s sigal M guse AN
A L] e | | -2 - S~%3 SEbo | zofuznie
S I V] ves | T o -%-nd SELO | Tojui)
X% bl vwes| -9 -9 -1 Z LS | Zapazpo|ue
Py I V] wes | € clp-s-2d Shiy | zopefs]|®
>y IS { NeE Z -~ -3 -23 Vel | EafEps
o~ . oo, A A VL [ zopzjule
A \ ST -G S U B | 2 LZjigt
~ A | el e v -3 -T2 WO | FapLz e
<A V| v, | ~{ ~3-%9 g ) | zopezfufs
A \ e | TG-S -e v et | Bopsfult
* i el R TR A A LT PRy w,.._:-w__:. €
% bl Them b ovmG G- ARRd A L
pN \ now EEE R A S A% L [Zuflzfy|
ays . S5 WHHH ANOO/WIN
g MW‘ XItiv T TNYS S
~ /= r SHINIVE | SHANIVE a1 ANINVS aivo
i ~ .% -NOD “NOD
SHHVYIWIH/SNOLLONHLSNI LS AI\ -
(/o e 40 40 = X - "ON ‘O
o (requuinpyeuneuBis) [SHIT WS DN
ARSIV REYT] ,:,.\.J ) _7% y AL | oN
L, NoWw s pd 3 L) Aded DD 2NN =y A A
By DNINEOTY — IWYN 1OIPOH "ON LO3rOHd




I8¢1 ol

AdOLSND 40 NIVHD

Ado qeq - yuig seddiyg a1 Adog wimey - Aleven 19jduies ~ SpMm 09-W
gy
{omeubis) :Aq Aojeioqen) Joj peaesey oy rejeq (aunpeuBis) :4q peysinbuysy
2812-€2¢ (202)
.ﬂln_Nmﬂ_mM% m_fnﬂ_‘,_om—w,mw_,.m & S =D {ameubig) :Aq penacay oun /ejeq (einieuBis) :Ag pausinbuiey
S ZW Bl i Pz
H3A13INIZTH e ) % 4 2 3? — e >
‘0L SyNsey pueg SHIRBY/SUCHISY| {eaeubig) :4q paneey BUN) /8IEQ {aunjeubity) :Aq paysinbuey
0z
6l
al
o
9l
§1
vl
gL
2L
' 1
ot
6
g
¢
9
H K G| oz aum \ = ta-d Ly | Zupefyfs
KK L | HEA ] 7 - paly - e L | &) efulr
AN & | dZ LM L N SR G [ <vn Zfefi]e
P B I B A KX BE
b I8 | 3RaeM { - DAL - ey il | ~zofufs
= SS-WA-HH AN
m\ XILLYIN a1 TINYS FNIL
fa ,W\ SHANNVL | SuaNIvE L 3va
Fa Lm. -NOD
SHHVIWIH/SNOLLONHLSNI n.vJ & IO, it
fy N & 20 XN “ON O
FARTISRE A Lo Y ~ mH (seglunpy/eimeuBiS) :SUT TIWYS "ON d"
9y . -Oz .
oo N e S R © n&g .}.&.f.r.,.z_: p PR ATONTY A N Rl RN g
1AV BMAIZO3N Ry

IWYN LD3r0Ud

‘ON L03r0OHd

¥IATIANIITY IWT







USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S80
SAMPLE DELIVERY GROUP (SDG): 02242B
PROGRAM: Superfund
DOCUMENT CONTROL #: B0101126-1983
ANALYSIS PERFORMED: Total Petroleum Hydrocarbons-Diesel
Range Organics (TPH-DRO)
DATE : December 02, 2002
SAMPLE NUMBERS:
Client Laboratory Client Laboratory
Sample No. Sample ID Sample No. Sample ID
RB-W-2 AB36606 MW3-GW-1 AB36642
MW1-GW-1 AB36640 MW3-GW-2 AB36643
MW2-GW-1 AB36641 FB-W-1 AB36644
GENERAL COMMENTS

Six (6) water samples were received at the EPA Region 9 Laboratory on 08/30/02 and 09/05/02
from the Belavstegui Park site for determination of TPH-DRO.

The samples were analyzed for TPH-DRO in accordance with the Region 9 Laboratory SOP 385,
Extractable Petroleum Hydrocarbons by GC FID based on EPA SW-846 Method 80138,
Nonhalogenated Organics Using GC/FID, Revision 2, December 1996 and Region 9 Laboratory
SOP 275, Extraction of Petroleum Hydrocarbons from Water Using Continuous Liquid-Liquid
Extraction based on EPA SW-846 Method 3520C, Continuous Liquid-Liquid Extraction,
Revision 3, December 1996.

The laboratory chose a QC sample at random because none was designated by the field samplers
on the chain-of-custody forms.

SAMPLE RECEIPT AND PRESERVATION

No shipping or preservation issues were encountered with these samples.

QA/QC AND ANALYTICAL COMMENTS




The following comments appear on the Summary of Analytical Results:

1. The sample listed below was extracted on 2/9/02. Results
from the original extraction revealed low surrogate
recoveries. The sample was re-extracted on 09/16/02 beyond
holding time. Surrogate recoveries for the re-extraction
were within the QC limits; therefore, quantitation limit foxr
the sample is estimated and “J” flagged.

Date Holding Date Days
Sample ID| Lab ID Collec Time Extrac | Beyond
ted Date ted
MW3-GW-2 | AB36643 | 09/03/ [09/10/02| 09/16/ 6
02 02
2. The surrogate listed below does not meet the QC limit. The

sample was re-extracted on 09/16/02 and re-analyzed (data
files: 255ZM007 and 263Z019). According to the extraction
data sheet, this sample was dark in color after
concentration. Low surrogate recoveries were noted for the
re-extracted sample. Detected result for the analyte in the
sample listed below is estimated and “J” flagged.

Sample ID Lab ID Surrogate % Rec QC
Limit
MW3-GW-1 AB36642 n-Hexacosane 68 70 -
130
3. Results detected at concentrations below the quantitation

limit (QL) but greater than or equal to one half the QL are
reported with a “J” flag to indicate the uncertainty of
gquantitation at these levels.

The following QC results are associated with the samples in this
SDG

QC limits were met for all initial calibration, CVs, QCS
percent differences, surrogate percent recoveries, LFB
percent recoveries, LFM/LFMD (QC sample: RB-W-2) percent
recoveries and RPDs, and QLS percent differences.

All samples were analyzed within the 40 day extract holding
time.

No target analytes were detected in the LRB associated with
these samples.



Due to insufficient volume of sample, one sample container
was divided to extract the MS/MSD.

Any questions in reference to this data package may be addressed
to Ziyad Rajabi at (510) 412-2390.



GLOSSARY

Initial Calibration

The initial calibration demonstrates that the instrument has a
linear calibration curve described by percent relative standard
deviation (%RSD). The average calibration factors (CFs)
determined in the initial calibration are used to gquantitate
analytes and surrogates.

Quality Control Standard (QCS)

The quality control standard is a mid-point calibration standard

prepared from a source different than the calibration standards.
The QCS is used to check the accuracy of the initial calibration
standards.

Calibration Verification (CV)

The calibration verification checks the instrument performance
daily by ensuring the instrument continues to meet the linear

calibration curve as demonstrated by percent difference (%D).

Quantitation Limit Standard (QLS)
The guantitation limit standard is used to demonstrate low level
quantitation performance for all target compounds.

Laboratory Reagent Blanks (LRBs)

A laboratory reagent blank is laboratory reagent water or baked
sand with all reagents, surrogates, and internal standards added
and carried through the same sample preparation and analytical
procedures as the field samples. The LRB is used to determine
the level of contamination introduced by the laboratory during
extraction and analysis.

Surrcogates

Surrogates are organic compounds which are similar to the target
analytes in chemical composition and behavior in the analytical
process, but which are not normally found in environmental
samples. All samples are spiked with surrogate compounds prior
to extraction. Surrogate percent recovery (%R) provides
information about both the laboratory performance on individual
samples and the possible effects of the sample matrix on the
analytical results.

Laboratory Fortified Sample Matrix and Duplicate (LFM and LFMD)
Analysis

Laboratory fortified sample matrix and duplicate analyses provide
information about the effect of the sample matrix on sample
preparation and measurement. Poor percent recovery (%R) results
and large relative percent difference (RPD) between duplicates
may indicate inconsistent laboratcory technique, sample




nonhomogeneity in soils, or matrix effects which may interfere
with analysis.

Laboratory Fortified Blank (LFB) Analysis

A laboratory fortified blank is laboratory reagent water or baked
sand with all reagents, surrogates, internal standards and
representative target compounds added and carried through the
same sample preparation and analytical procedures as the field
samples. The LFB analyses provide information about the
laboratory and method performance. Poor percent recovery (%R)
results may indicate poor laboratory technique or poor method
performance for a particular class of compounds.

Suffixes to Sample ID and Lab ID

The following suffixes may be attached to sample ID's and lab
ID’s to distinguish between different extraction samples or
analytical runs: RE for reextraction, RA for reanalysis, and DL
for dilution analysis.




DATA PACKAGE COMMENTS

The software places “m” flags on quantitation reports and
enhanced chromatogramg for non-manually integrated data whenever
the software sums several peaks.

Sample components in the 0ill range contributed to Diesel range
quantitation in samples MW1-GW-1, MW3-GW-land MW3-GW-2. Diesel
quantitation were estimated to be between ¥ the QL and the QL.
Sample chromatograms did not display any discernable diesel
hydrocarbon pattern; therefore, the samples diesel values were
reported as non-detect.

Example calculations:

TPH-DRO concentration for sample TBS252 (LFB) using datafile
2547Z008.D:

Conc. (ug/L) = Ay x Vi x DF x 1,000 mL/L
RF x Vo
where:
Ay = area sum response of the sample
DF = dilution factor
RF = mean response factor

(area/concentration) from the initial
calibration of 08/19/02 (Z0819023)
volume of water extracted in mL
volume of concentrated extract in mL

Vo
Ve

1,432,287,091 x 5mL x 1 x 1,000 mL/L
3,465,000(ng™) x 991.8 mL

i

2,083 ~ 2,100 pg/L

Surrogate % Recovery for sample AB39944 (FB-W-1) using datafile
2547011.D:

% Rec = A, x 100
RF x 8
where:
S = amount spiked (50 ug/mL)

RF = mean response factor
{area/concentration) from the initial
calibration of 08/19/02 (Z081902A)

=154,274,693 x 100
3,322,000 x50




Q,

=93 % recovery
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The following QC results are associated with the samples in this SDG:
QC limits were met for all initial calibration %RSDs, CV %Ds, LFB percent recovery,
LFM/LFMD (QC sample:# RB-W-2 and MW1-GW-1) percent recoveries and RPD, and
QLS percent differences.

All samples were extracted and analyzed within the 14 day holding time.

No target analytes were detected in the LRBs and storage blank associated with these
samples.

There was no storage blank for the sample that arrived on 8/30/02 because it was
analyzed on the same day.

Any questions in reference to this data package may be addressed to Ziyad Rajabi at (510) 412-
2390.



USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S80
SAMPLE DELIVERY GROUP (SDG): 02242B
PROGRAM: Superfund
DOCUMENT CONTROL #: B0101126-1999
ANALYSIS PERFORMED: Total Petroleum Hydrocarbons-Gasoline
Range Organics {TPH-GRO)
DATE : October 4, 2002
SAMPLE NUMBERS:
Client Laboratory Client Laboratory
Sample No Sample 1D Sample No Sample ID
RB-W-2 AB36606 MW3-GW-1 AB36642
MW1-GW-1 AB36640 MW3-GW-2 AB36643
MW2-GW-1 AB36641 FB-W-1 AB36644
GENERAL COMMENTS

Six (6) water samples were received at the EPA Region 9 Laboratory on 08/30/02 and 09/05/02
from the Belavstegui Park site for determination of TPH-GRO.

These samples were analyzed for TPH-GRO in accordance with the Region 9 Laboratory SOP
380, Purgeable Aromatics and Hydrocarbons by GC PID/FID based on EPA SW-846 Method
5030B, # 5035, 8015B, and 8021B Nonhalogenated Organics Using GC/FID, Revision 2,
December 1996.

The laboratory chose a QC sample at random because none was designated by the field samplers
on the chain-of-custody forms.

SAMPLE RECEIPT AND PRESERVATION

Vials containing sample RB-W-2 were labeled RBW-3 in the field. Sample RB-W-2 (AB36606)
was not preserved in the field. No other shipping or preservation issues were encountered with
these samples.

QA/QC AND ANALYTICAL COMMENTS




GLOSSARY

Initial Calibration

The initial calibration demonstrates that the instrument has a linear calibration curve described by
percent relative standard deviation (%RSD). The average calibration factors (CFs) determined in
the initial calibration are used to quantitate analytes and surrogates.

Quality Control Standard (QCS)

The quality control standard is a mid-point calibration standard prepared from a source different
than the calibration standards. The QCS is used to check the accuracy of the initial calibration
standards.

Calibration Verification (CV)

The calibration verification checks the instrument performance daily by ensuring the instrument
continues to meet the linear calibration curve as demonstrated by percent difference (%D).

Quantitation Limit Standard (QLS)
The quantitation limit standard is used to demonstrate low level quantitation performance for all
target compounds.

Laboratory Reagent Blanks (LRBs)

A laboratory reagent blank is laboratory reagent water or baked sand with all reagents,
surrogates, and internal standards added and carried through the same sample preparation and
analytical procedures as the field samples. The LRB is used to determine the level of
contamination introduced by the laboratory during extraction and analysis.

Surrogates
Surrogates are organic compounds which are similar to the target analytes in chemical

composition and behavior in the analytical process, but which are not normally found in
environmental samples. All samples are spiked with surrogate compounds prior to extraction.
Surrogate percent recovery (%R) provides information about both the laboratory performance on
individual samples and the possible effects of the sample matrix on the analytical results.

Laboratory Fortified Sample Matrix and Duplicate (LFM and LFMD) Analysis

Laboratory fortified sample matrix and duplicate analyses provide information about the effect of
the sample matrix on sample preparation and measurement. Poor percent recovery (%R) results
and large relative percent difference (RPD) between duplicates may indicate inconsistent
laboratory technique, sample nonhomogeneity in soils, or matrix effects which may interfere with
analysis.

Laboratory Fortified Blank (LLFB) Analysis

A laboratory fortified blank is laboratory reagent water or baked sand with all reagents,
surrogates, internal standards and representative target compounds added and carried through the
same sample preparation and analytical procedures as the field samples. The LFB analyses
provide information about the laboratory and method performance. Poor percent recovery (%R)




results may indicate poor laboratory technique or poor method performance for a particular class
of compounds.

Suffixes to Sample ID and Lab ID
The following suffixes may be attached to sample ID’s and lab ID’s to distinguish between

different extraction samples or analytical runs: RE for reextraction, RA for reanalysis, and DL
for dilution analysis.



DATA PACKAGE COMMENTS

The software places “m” flags on quantitation reports and enhanced chromatograms for
non-manually integrated data whenever the software sums several peaks.

At EPA request, the laboratory initiated a minor deviation from SOP 380. The quant report has
been modified to give result in concentration units rather then amount. This requires a

modification in the equation to calculate result.

Example calculations:

TPH-GRO concentration for sample AB36606MS (RB-W-2) using datafile 2421.008.D:

Conc. (pg/L)y= Ay x DF

RF x
where:
Ax = grea sum response of the sample
DF = dilution factor
RF = mean response factor from the initial calibration of
08/19/02

=13,156.863 x 1
45,520

=289.0 ~ 290 pg/L

Surrogate % Recovery for sample AB36642 (MW3-GW-1) using datafile 249L012.D:

%Rec= Ay x 100

RF x S
where:
S = amount spiked (125 ug/L)
RF = mean response factor from the initial calibration of
08/19/02
= 4,809,852 x100

41,100 x 125

= 94 % recovery
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USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S80
SAMPLE DELIVERY GROUP: 02242B
PROGRAM: Superfund
DOCUMENT CONTROL #: B0101126-1998
ANALYSIS PERFORMED: 524.2
DATE: October 4, 2002
SAMPLE NUMBERS:
Laboratory Laboratory
Sample ID Sample ID Sample ID Sample ID
RB-W-2 AB36606 MW3-GW-1  AB36642
MW1-GW-1  AB36640 MW3-GW-2  AB36643
MW2-GW-1  AB36641 FB-W-1 AB36644
GENERAL COMMENTS

Six (6) water samples were received at the EPA Region 9 Laboratory on 08/30/02 and 09/05/02
from the Belavstegui Park Superfund site.

These samples were analyzed for volatile organics in accordance with the USEPA Region 9
Laboratory SOP 354, Volatile Organic Analysis (Reference Method 524.2).

SAMPLE RECEIPT AND PRESERVATION

Vials containing sample RB-W-2 were labeled RBW-3 in the field. No other issues related to
shipping and preservation were encountered with these samples.

QA/QC AND ANALYTICAL COMMENTS

The following comments appear on the Summary of Analytical Results:

A The following L.CS exceeded QC limits. Since the value is biased low, the reported
values for the compound in samples and associated method blank should be considered as
estimates and “J” flagged in the summary of results spreadsheet.

LCS File ID

Date

Analyte

% Rec QC Limit

LWJ0905

09/05/02

Dichlorodifluoromethane 47 60 - 140




LWJI0906 09/06/02 | Dichlorodifluoromethane

46

60 - 140

No target analytes were detected in the method blanks associated with these samples.

No target analytes were detected in the storage blanks associated with these samples.

All surrogate recoveries were within QC limits.

The accuracy and precision of the MS/MSD (QC SamplessMW1-GW-1, AB36640) were within

QC limits.

All internal standard areas and retention times were within QC limits.

All samples were analyzed within the holding time.

RESULTS SUMMARY

The results can be found on the Summary of Results report.

Any questions in reference to this data package may be addressed to Ziyad Rajabi at (510) 412-

2390.




Glossary

Method Blanks

A laboratory method blank is laboratory reagent water or sand with all reagents, surrogates, and
internal standards added and carried through the same sample preparation and analytical
procedures as the field samples. The laboratory method blank is used to determine the level of
contamination introduced by the laboratory during analysis.

Storage Blanks
A storage blank is laboratory reagent water that is stored in the laboratory refrigerator for one

week. All reagents, surrogates, and internal standards are added at the time of analysis and it is
processed through the same sample preparation and analytical procedures as the other blanks.
The storage blank is used to determine the level of contamination introduced by the laboratory
during sample storage.

Surrogates
Surrogates are organic compounds which are similar to the target analytes in chemical

composition and behavior in the analytical process, but which are not normally found in
environmental samples. All samples are spiked with surrogate compounds prior to analysis.
Surrogate percent recovery (%R) provides information about both the laboratory performance on
individual samples and the possible effects of the sample matrix on the analytical results.

Matrix Spike and Spike Duplicate Analysis
Matrix spike sample and spike duplicate analyses provide information about the effect of the

sample matrix on sample preparation and measurement. Poor percent recovery (%R) results and
large relative percent difference (RPD) between duplicates may indicate inconsistent laboratory
technique, sample nonhomogeneity in soils, or matrix effects which may interfere with analysis.

Internal Standards

Internal standards are organic compounds which are similar to the target analytes in chemical
composition and behavior in the analytical process, but not normally found in environmental
samples. All samples are spiked with internal standard compounds prior to analysis. Internal
standard recoveries and retention times provide information about both the instrument
performance on individual samples and the possible effects of the sample matrix on the analytical
results.

Laboratory Control Samples

Laboratory control samples (L.CSs) are analyzed daily to demonstrate comparability of the
continuing calibration standard. It is equivalent to the continuing calibration standard, but it is
obtained from an independent source.




ANALYTICAL COMMENTS

Example calculation using data for benzene obtained for sample (MWI1-GW-1MS7,
AB36640MS), date file (02J1862.D) analyzed on 09/06/02:

Cone. (ug/L) = Ay * AMTjs * DF / (Ass * RRF)
= 560977 * 5 ug/L * 1/ (549447 * 1.171)

=436 pg/L

where

Ay = area of the characteristic ion of the compound

AMT;s = concentration of internal standard in pg/L (5 pg/L for 25-mL
analyses)

DF  =dilution factor

Ajs = area of the characteristic ion of the associated internal standard

RRF = analyte’s relative response factor from the initial calibration

Instrument Calibration:

The initial calibration demonstrates that the instrument is capable of meeting the minimum
relative response factors (RRFs) and has a linear calibration curve.

All analytes in the initial calibrations were within QC limits.

The continuing calibration checks the instrument performance daily.

All analytes in the contunuing calibration were within QC limits.

The quantitation limit standard is used to demonstrate low level quantitation performance for the
following five analytes: (1) vinyl chloride, (2) carbon tetrachloride, (3) 1,2-dichloroethane, (4}
cis-1,3-dichloropropene, and (5) trans-1,3-dichloropropene, in accordance with SOP
requirements. This requirement is necessary to support the 0.5 ug/L quantitation limit for these

analytes.

All low-level verification compounds and other analytes met QC specifications (50 - 150%)
except the following:

Filename Instrument Date Analyte % Recovery
QWIJ0905 HP5973) 09/05/02 Acetone _ 187
QWJ0506 HP5973] 09/06/02 Acetone 160

There were no detected results for these analytes associated with these QLS. Quantitation limits
are not “J” flagged because the bias is positive.
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USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S580
SAMPLE DELIVERY GROUP (SDG): 02240A
PROGRAM: Superfund
DOCUMENT CONTROL #: B0101126-1966
ANALYSIS PERFORMED: Total Petroleum Hydrocarbons-Diesel
Range Organics (TPH-DRO)
DATE : September 27, 2002
SAMPLE NUMBERS:
Client Laboratory Client Laboratory
Sample No. Sample ID Sample No. Sample ID
MW2-S-5-1 AB36547 MW3-5-5-1 AB36549
MW1-S-5-1 AB36548 MW3-S-5-2 AB36550
GENERAL COMMENTS

Four (4) soil samples were received at the EPA Region 9 Laboratory on 08/30/02 from the
Belavstegui Park site for determination of TPH-DRO.

These samples were analyzed for TPH-DRO in accordance with the Region 9 Laboratory SOP
385, Extractable Petroleum Hydrocarbons by GC FID based on EPA SW-846 Method 8015B,
Nonhalogenated Organics Using GC/FID, Revision 2, December 1996 and Region 9 Laboratory
SOP 280, Extraction of Petroleum Hydrocarbons in Soil Samples Using Pressurized Fluid
Extraction based on EPA SW-846 Method 3545, Pressurized Fluid Extraction, Revision 0,

December 1996.
Results are reported on a dry-weight basis.

The laboratory chose a QC sample at random because none was designated by the field samplers
on the chain-of-custody forms.

SAMPLE RECEIPT AND PRESERVATION

No shipping or preservation issues were encountered with these samples.



QA/QC AND ANALYTICAL COMMENTS

The following QC results are associated with the samples in this SDG:

QC limits were met for all initial calibration, CVs, QCS percent differences, surrogate
percent recoveries, LFB percent recoveries, and QLS percent differences.

All samples were extracted within the 14 day holding time for soil samples and analyzed
within the 40 day extract holding time.

No target analytes were detected in the LRBs associated with these samples.

Any questions in reference to this data package may be addressed to Ziyad Rajabi at (510) 412-
2390.



GLOSSARY

Initial Calibration

The initial calibration demonstrates that the instrument has a linear calibration curve described by
percent relative standard deviation (%RSD). The average calibration factors (CFs) determined in
the initial calibration are-used to quantitate analytes and surrogates.

Quality Control Standard (QCS)

The quality control standard is a mid-point calibration standard prepared from a source different
than the calibration standards. The QCS is used to check the accuracy of the initial calibration
standards.

Calibration Verification (CV)

The calibration verification checks the instrument performance daily by ensuring the instrument
continues to meet the linear calibration curve as demonstrated by percent difference (%D).

Quantitation Limit Standard (QLS)

The quantitation limit standard is used to demonstrate low level quantitation performance for all
target compounds.

Laboratory Reagent Blanks (LRBs)

A laboratory reagent blank is laboratory reagent water or baked sand with all reagents,
surrogates, and internal standards added and carried through the same sample preparation and
analytical procedures as the field samples. The LRB is used to determine the level of
contamination introduced by the laboratory during extraction and analysis.

Surrogates
Surrogates are organic compounds which are similar to the target analytes in chemical

composition and behavior in the analytical process, but which are not normally found in
environmental samples. All samples are spiked with surrogate compounds prior to extraction.
Surrogate percent recovery (%R) provides information about both the laboratory performance on
individual samples and the possible effects of the sample matrix on the analytical results.

Laboratory Fortified Sample Matrix and Duplicate (LFM and LFMD) Analysis

Laboratory fortified sample matrix and duplicate analyses provide information about the effect of
the sample matrix on sample preparation and measurement. Poor percent recovery (%R) results
and large relative percent difference (RPD) between duplicates may indicate inconsistent
laboratory technique, sample nonhomogeneity in soils, or matrix effects which may interfere with
analysis.

Laboratory Fortified Blank (LFB) Analysis

A laboratory fortified blank is laboratory reagent water or baked sand with all reagents,
surrogates, internal standards and representative target compounds added and carried through the
same sample preparation and analytical procedures as the field samples. The LFB analyses
provide information about the laboratory and method performance. Poor percent recovery (%R)




results may indicate poor laboratory technique or poor method performance for a particular class
of compounds.

Suffixes to Sample ID and Lab ID

The following suffixes may be attached to sample ID’s and lab ID’s to distinguish between
different extraction samples or analytical runs: RE for reextraction, RA for reanalysis, and DL
for dilution analysis.




DATA PACKAGE COMMENTS

The software places “m” flags on quantitation reports and enhanced chromatograms for
non-manually integrated data whenever the software sums several peaks, but does not place “m”
flags on quantitation reports and enhanced chromatograms for manually integrated data from
summed peaks.

Sample components in the Oil range contributed to Diesel range quantitation. SOP 385
quantitation criteria was applied; therefore, the quantitation limit for diesel was raised reported

accordingly.

The quant report has been modified to give result in concentration units rather then amount. This
requires a modification in the equation to calculate result.

Example calculations:

il concentration for sample AB36550 (MW3-S-5-2) using data file 254Z017.D:

Conc. (mg/Kg) = Ay x Vi x DF
RFx WxD
where:
Ay = area sum response of the sample
D = dry weight factor (Percent solids/100)
w = weight of sample in grams
RF = mean response factor from the initial calibration of
08/19/02
Vi = yolume of concentrated extract in mL
DF = dilution factor

= 14,058.320,836 x 3mL x 1
3,332,000( pg/mLy" x 6.59 g x 0.95

= 2021 ~ 2000 mg/Kg

Surrogate % Recovery for sample AB36548 (MW1-S-5-1) using data file 248F029.D:

%Rec= A, x DF x100
RExS
where:
S = amount spiked (50 pg/mL)
RF = mean response factor from the initial calibration of
8/15/02

= 139,713,273 x1 x100 = 84 % recovery
3,322,000 (ug/mL)" x 50 pg/mL
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USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S80
SAMPLE DELIVERY GROUP (SDG): 02240A
PROGRAM: Superfund
DOCUMENT CONTROL #: B0101126-1895
ANALYSIS PERFORMED: Total Petrolenm Hydrocarbons-Gasoline
Range Organies (TPH-GRO)
DATE : September 11, 2002
SAMPLE NUMBERS:
Client Laboratory Client Laboratory
Sample No Sample ID SampleNo Sample ID
MW2-S-5-1 AB36547 MW3-8-5-1 AB36549
MW1-S-5-1 AB36548 MW3-5-5-2 AB36550
GENERAL COMMENTS

Four (4) soil samples were received at the EPA Region 9 Laboratory on 08/28/02 from the
Belavstegui Park site for determination of TPH-GRO.

These samples were analyzed for TPH-GRO in accordance with the Region 9 Laboratory SOP
380, Purgeable Aromatics and Hydrocarbons by GC PID/FID based on EPA SW-846 Method
5030B,5035, 8015B, and 8021B Nonhalogenated Organics Using GC/FID, Revision 2,
December 1996.

Soil sample results are reported on a dry-weight basis.

SAMPLE RECEIPT AND PRESERVATION

No shipping or preservation issues were encountered with these samples.

QA/QC AND ANALYTICAL COMMENTS

The following QC results are associated with the samples in this SDG:

QC limits were met for all initial calibration %RSDs, CV %Ds, LFB percent recovery and
QLS percent differences.

No target analytes were detected in the LRB associated with these samples.



MS/MSD QC samples were not processed because insufficient sample was received.

Any questions in reference to this data package may be addressed to Ziyad Rajabi at (510) 412-
2390.



GLOSSARY

Initial Calibration

The initial calibration demonstrates that the instrument has a linear calibration curve described by
percent relative standard deviation (%RSD). The average calibration factors (CFs) determined in
the initial calibration are used to guantitate analytes and surrogates.

Quality Contro] Standard (QCS)

The quality control standard is a mid-point calibration standard prepared from a source different
than the calibration standards. The QCS is used to check the accuracy of the initial calibration
standards.

Calibration Verification (CV)
The calibration verification checks the instrument performance daily by ensuring the instrument
continues to meet the linear calibration curve as demonstrated by percent difference (%D).

Quantitation Limit Standard (QLS})

The quantitation limit standard is used to demonstrate low level quantitation performance for all
target compounds.

Laboratory Reagent Blanks (LRBs)

A laboratory reagent blank is laboratory reagent water or baked sand with all reagents,
surrogates, and internal standards added and carried through the same sample preparation and
analytical procedures as the field samples. The LRB is used to determine the level of
contamination introduced by the laboratory during extraction and analysis.

Surrogates
Surrogates are organic compounds which are similar to the target analytes in chemical

composition and behavior in the analytical process, but which are not normally found in
environmental samples. All samples are spiked with surrogate compounds prior to extraction.
Surrogate percent recovery (%R) provides information about both the laboratory performance on
individual samples and the possible effects of the sample matrix on the analytical results.

Laboratory Fortified Sample Matrix and Duplicate (LFM and LFMD) Analysis

Laboratory fortified sample matrix and duplicate analyses provide information about the effect of
the sample matrix on sample preparation and measurement. Poor percent recovery (%R) results
and large relative percent difference (RPD) between duplicates may indicate inconsistent
laboratory technique, sample nonhomogeneity in soils, or matrix effects which may interfere with
analysis.

Laboratory Fortified Blank (LFB) Analysis
A laboratory fortified blank is laboratory reagent water or baked sand with all reagents,

surrogates, internal standards and representative target compounds added and carried through the
same sample preparation and analytical procedures as the field samples. The LFB analyses
provide information about the laboratory and method performance. Poor percent recovery (%R}



results may indicate poor laboratory technique or poor method performance for a particular class
of compounds.

Suffixes to Sample ID and Lab ID
The following suffixes may be attached to sample ID’s and lab ID’s to distinguish between

different extraction samples or analytical runs: RE for reextraction, RA for reanalysis, and DL
for dilution analysis.



DATA PACKAGE COMMENTS

The software places “m” flags on quantitation reports and enhanced chromatograms for
non-manually integrated data whenever the software sums several peaks.

At EPA request, the laboratory initiated a minor deviation from SOP 380. The quant report has

been modified to give result in concentration units rather then amount. This requires a
modification in the equation to calculate result.

Example calculations:

TPH-GRO concentration for sample GBS241 (LFB) using data file 2411.006.D:

Conc. (mg/Kg, dry weight) = Ay x V; x DF xV, x 1,000 uI/mL
RFx W xDx V;x 1,000ng/ pg

where:
Ay = area sum response of the sample
D = dry weight factor (percent solids/100)
w = weight of sample in grams
RF = mean response factor (area/concentration) from the
initial calibration of 08/19/02

Vi = total volume of methanol extract in mL
DF = dilution factor

Vi = yolume of extract injected in pL

v, = volume of extract purged in mL (5 mL)

= 11,693,124x 10mL x 5mL x 1 x 1,000 pL/mi.
45,520(ng/mL) x 5.0 g x 1 x100 L x 1,000 ng/ ug

=25.69 ~ 26 mg/Kg
Surrogate % Recovery for sample AB35020 (WCC-59-2 ) using data file 1121.019.D:

% Rec= A, x DFx100

RF xS
where:
S = amount spiked (125 ug/L)
RF = mean response factor (area/concentration.) from the

initial calibration of 04/05/01

4,714,363 x100
41,100 x 125

=92 Y% recovery
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USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S80
SAMPLE DELIVERY GROUP: 02240A
PROGRAM: Superfund
DOCUMENT CONTROL #: B0101126-1959
ANALYSIS PERFORMED: 82608
DATE: September 25, 2002
SAMPLE NUMBERS:
Laboratory Laboratory
Sample ID Sample ID Sample ID Sample ID
MW2-§-5-1 AB36547 MW3-58-5-1 AB36549
MW1-8-5-1 AB36548 MW3-S-5-2 AB36550
GENERAL COMMENTS

Four (4) soil samples were received at the EPA Region 9 Laboratory on 08/28/02 from the
Belavstegui Park Brownfields Superfund site.

These samples were analyzed for volatile organics in accordance with the USEPA Region 9
Laboratory SOP 305, Volatile Organics Analysis in soil.

SAMPLE RECEIPT AND PRESERVATION

No issues related to shipping and preservation were encountered with these samples.

QA/QC AND ANALYTICAL COMMENTS

The following comments appear on the Summary of Analytical Results:

A The following initial calibration analytes exceeded QC limits. The reported values for the
compound in samples and associated method blanks should be considered as estimates
and “J” flagged in the summary of results spreadsheet.

Instrument | Date Analyte Filename | Criteria | QC Limit | Result

HP5973H | 08/29/02 | Bromomethane | ISH0829 | %RSD [ 205% |232%

HP5973H | 08/29/02 Acetone ISHO0829 | %RSD | 20.5% {379%




B The following LCS exceeded QC limits. Since the recovery is biased low, the reported
values for the compound in samples should be considered as estimates and “J” flagged in
the summary of results spreadsheet.

LCSFileID | Date Analyte % Rec | QC Limit
LSH0829A | 08/29/02 | Dichlorodifluoromethane | 50 60 - 140
C All surrogate recoveries were within QC limits except the following:
Laboratory Percent QC Limit
Sample ID | Sample ID Surrogate Recovery | Percent Recovery
MW1-S-5- | AB36548 | Bromofluorobenzene 85 86-115
1

The sample was re-analyzed. Similar results were obtained for the re-analysis. Since the
compound listed above is associated with internal standard, chlorobenzene-ds, the
quantitation limits of all analytes associated with this internal standard should be
estimated and “J” flagged in the summary of result spreadsheet.

D All soil samples were not analyzed or preserved within forty eight (48) hour holding time.
The reported values for all analytes are estimated and “J” flagged in the summary of
results spreadsheet.

Laboratory | Date/time | Date/time | Holding | Elapsed | Hours
Sample ID | Sample ID | Collected | Analyzed | Time (Hrs) [ Hours Beyond

MW2-S-5- | AB36547 | 08/27/02 | 08/25/02 48 61 13

1 7:30am | B8:57pm

MW1-S-5- | AB36548 | 08/27/02 | 08/29/02 48 60 12

1 8:34am 8:28pm

MW3-S-5- | AB36549 | 08/27/02 | 08/29/02 48 49 1

1 9:35am | 10:10am

MW3-S-5- | AB36550 | 08/27/02 | 08/29/02 48 60 12

2 9:40am 9:56pm

E The following continuing calibration analytes exceeded QC limits. The reported values

for the compound in samples and associated method blanks should be considered as
estimates and *“J” flagged in the summary of results spreadsheet.



Instrument | Date Analyte Filename | Criteria | QC Limit | Result
HP5973H | 08/30/02 | Dichlorodifluoromethane | CWHO0Z2 %D 30% | -33%
7

No target analytes were detected in the method blanks associated with these samples.

The accuracy and precision of the MS/MSD (QC Samples: MW2-§-5-1, AB36547) were within

QC limits. Since there are not sufficient sample for MSD run. The sample (MW3-S-5-2,
AB?36550) was chosen based on similar matrix and analyzed for MSD result.

All internal standard areas and retention times were within QC limits.

RESULTS SUMMARY

The results can be found on the Summary of Results report.

Any questions in reference to this data package may be addressed to Ziyad Rajabi at (510) 412-

2390.




Glossary

Megthod Blanks

A laboratory method blank is laboratory reagent water or sand with all reagents, surrogates, and
internal standards added and carried through the same sample preparation and analytical
procedures as the field samples. The laboratory method blank is used to determine the level of
contamination introduced by the laboratory during analysis.

Storage Blanks
A storage blank is laboratory reagent water that is stored in the laboratory refrigerator for one

week. All reagents, surrogates, and internal standards are added at the time of analysis and it is
processed through the same sample preparation and analytical procedures as the other blanks.
The storage blank is used to determine the level of contamination introduced by the laboratory
during sample storage. '

Surrogates
Surrogates are organic compounds which are similar to the target analytes in chemical

composition and behavior in the analytical process, but which are not normally found in
environmental samples. All samples are spiked with surrogate compounds prior to analysis.
Surrogate percent recovery (%R) provides information about both the laboratory performance on
individual samples and the possible effects of the sample matrix on the analytical results.

Matrix Spike and Spike Duplicate Analysis

Matrix spike sample and spike duplicate analyses provide information about the effect of the
sample matrix on sample preparation and measurement. Poor percent recovery (%R) results and
large relative percent difference (RPD) between duplicates may indicate inconsistent laboratory
technique, sample nonhomogeneity in soils, or matrix effects which may interfere with analysis.

Internal Standards

Internal standards are organic compounds which are similar to the target analytes in chemical
composition and behavior in the analytical process, but not normally found in environmental
samples.All samples are spiked with internal standard compounds prior to analysis.Internal
standard recoveries and retention times provide information about both the instrument
performance on individual samples and the possible effects of the sample matrix on the analytical
results.

Laboratory Control Samples

Laboratory control samples (LCSs) are analyzed daily to demonstrate comparability of the
continuing calibration standard. It is equivalent to the continuing calibration standard, but it is
obtained from an independent source.




ANALYTICAL COMMENTS

Example calculation using data for benzene obtained for sample (MW2-5-5-1MS, AB36547MS),
date file (02H1546.D) analyzed on 08/30/02:

Conc. (ug/Kg) = Ax * AMT{S / (A[s * RRE* W*D)
=701867* 250 ng / (385655 * 1.852 *4.85 *0.92)

= 55.06 ng/kg~60 pgkg
where:
Ay = grea of the characteristic ion of the compound
AMTg = amount of internal standard in ng (250 ng)
D = dry weight factor ({100 - %Moisture)/100)
W = weight of sample in grams
Ars = area of the characteristic ion of the associated internal standard

RRF = analyte’s relative response factor from
Instrument Calibration:

The initial calibration demonstrates that the instrument is capable of meeting the minimum
relative response factors (RRFs) and has a linear calibration curve.

All analytes in the initial calibrations were within QC limits except as that sated in comment A.

The continuing calibration checks the instrument performance daily and produces the relative
response factors (RRFs) for target analytes that are used for quantitation.

All analytes in the continuing calibration were within QC limits except as that stated in comment
E.

The quantitation limit standard is used to demonstrate low level quantitation performance for the
following five analytes: (1) vinyl chloride, (2) carbon tetrachloride, (3) 1,2-dichloroethane, (4)
cis-1,3-dichloropropene, and (5) trans-1,3-dichloropropene, in accordance with SOP
requirements. This requirement is necessary to support the 0.5 pg/L quantitation limit for these
analytes.

All low-level verification compounds and other analytes met QC specifications (50 - 150%)
except as noted in comment B.
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USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S580
SAMPLE DELIVERY GROUP: 02242A
PROGRAM: SUPERFUND
DOCUMENT CONTROL #: B0101126-1960
DATE: 09/26/02
ANALYSIS: METALS
SAMPLE NUMBERS:
SAMPLE 1D LABORATORY SAMPLE ID
B8-5-2-1 AB36599
B8-5-3-2 AB36600
B9-5-0-1 AB36601
B9-8-3-2 AB36602
B10-5-1-1 AB36603
B10-S-2-2 AB36604
GENERAL COMMENTS

Six soil samples were received from the Belavstegui Park Superfund project on 08/30/02.

All samples were analyzed for barium following method based on EPA Method 6010. All samples were analyzed
within the required 180-day holding time. Results are reported in mg/Kg dry weight.

SAMPLE RECEIPT AND PRESERVATION

No shipping or preservation issues were encountered with these samples.

QC COMMENTS

No barium was detected in the LRB associated with this sample delivery group.
The LFM and LFM duplicate recoveries were within the 70-130% QC limits.

The relative percent difference (RPD) between the LFM and LFM duplicate for barium was within the 20 % QC
limit.

The barium LFB recovery was within the 85-115% QC limits.

Questions concerning the data can be answered by Osell Salvador at (510) 412-2358.



GLOSSARY

Laboratory Reagent Blanks (1. RB)
A laboratory reagent blank is laboratory reagent water or baked sand with all reagents added and carried through the

same sample preparation and analytical procedures as the field samples. The laboratory reagent blank is used to
determine the level of contamination introduced by the laboratory during analysis.

Laboratory Fortified Matrix (LFM) and Laboratory Fortified Matrix Duplicate (LFMD) Analysis

Laboratory fortified matrix and laboratory fortified matrix duplicate analyses provide information about the effect of
the sample matrix on sample preparation and measurement. Poor percent recovery (%R) results and large relative
percent difference (RPD) between duplicates may indicate inconsistent laboratory technique, sample
nonhomogeneity in soils, or matrix effects which may interfere with analysis.

Laboratory Fortified Blank (I.LFB) Analysis

The laboratory fortified blank sample is laboratory reagent water or baked sand with a known concentration of the
analytes of interest added by the laboratory with all reagents added and carried through the same sample preparation
and analytical procedures as the field samples. Poor percent recovery (%R) results may indicate inconsistent
laboratory technique,




Additional Comments: RO2S80, SDG 02242A, Barium

ICP Calculation:

Conc. (mg/Kg)= (ICP reading in mg/L) x (final volume of 0.2 L) x (dilution factor, if any)
(weight in grams) x (1 Kg/ 1000 grams) x (% solids / 100)



USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S80
SAMPLE DELIVERY GROUP: 02240A
PROGRAM: SUPERFUND
DOCUMENT CONTROL #: B0101126-1958
DATE: 09/26/02
ANALYSIS: METALS
SAMPLE NUMBERS:
SAMPLE ID LABORATORY SAMPLE ID
B3-8-1-1 AB36583
B3-S-1-2 AB36584
B3-8-5-3 AB36585
B2-5-1-1 AB36586
B2-5-1-2 AB36587
B2-5-4-3 AB36588
B4-5-3-1 AB36589
B4-5-4-2 AB36590
B5-58-3-1 AB36391
B5-8-4-3 AB36592
B1-§8-2-1 AB36593
B1-S-5-2 AB3659%4
B6-S-2-1 AB36595
B6-5-4-2 AB36596
B7-8-3-1 AB36597
B7-8-5-2 AB36598
GENERAL COMMENTS

Sixteen soil samples were received from the Belavstegui Park Superfund project on 08/30/02.

All samples were analyzed for barium following method based on EPA Method 6010. All samples were analyzed
within the required 180-day holding time. Results are reported in mg/Kg dry weight.

SAMPLE RECEIPT AND PRESERVATION

No shipping or preservation issues were encountered with these samples.

QC COMMENTS

No barium was detected in the LRB associated with this sample delivery group.
The LFM and LFM duplicate recoveries were within the 70-130% QC limits.

The relative percent difference (RPD) between the LFM and LFM duplicate for barium was within the 20% QC
limit.

The barium LFB recovery was within the 85-115% QC limits.

Questions concerning the data can be answered by Osell Salvador at (510} 41 2-2358.



GLOSSARY

Laboratory Reagent Blanks (L. RB)
A laboratory reagent blank is laboratory reagent water ot baked sand with all reagents added and camed through the
same sample preparation and analytical procedures as the field samples. The laboratory reagent blank is used to
determine the level of contamination introduced by the laboratory during analysis.

Laboratory Fortified Matrix (LFM) and Laboratory Fortified Matrix Duplicate (LFMD) Analysis

Laboratory fortified matrix and laboratory fortified matrix duplicate analyses provide information about the effect of
the sample matrix on sample preparation and measurement. Poor percent recovery (%R) results and large relative
percent difference (RPD) between duplicates may indicate inconsistent laboratory technique, sample
nonhomogeneity in soils, or matrix effects which may interfere with analysis.

Laboratory Fortified Blank (LFB) Analysis

The laboratory fortified blank sample is laboratory reagent water or baked sand with a known concentration of the
analytes of interest added by the laboratory with all reagents added and carried through the same sample preparation
and analytical procedures as the field samples. Poor percent recovery (%R) results may indicate inconsistent
laboratory technique.



Additional Comments: R02S80, SDG 02240A, Barium

ICP Calculation:

Cone. (mg/Kg) = (ICP reading in mg/L) x (final volume of 0.2 L) x (dilution factor, if any)
(weight in grams) x (1 Kg/ 1000 grams) x (% solids / 100)
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USEPA REGION 9 LABORATORY

REPORT NARRATIVE
CASE NUMBER: R02S80
SAMPLE DELIVERY GROUP: 02242C/ 02242D
PROGRAM: SUPERFUND
DOCUMENT CONTROL #: B0101126-1957
DATE: 09/26/02
ANALYSIS: METALS
SAMPLE NUMBERS:
SAMPLE ID LABORATORY SAMPLE ID
B3-5-1-1 TC AB36608
B3-S-1-2TC AB36609
B3-8-5-3 TC AB36610
B2-S-1-1 TC AB36611
B2-8-1-2TC AB36612
B2-S-4-3 TC AB36613
B4-8-3-1TC AB36614
B4-5-4-2 TC AB36615
B5-S-3-1 TC AB36616
B5-S-4-3 TC AB36617
B1-8-2-1TC AB36618
B1-8-5-2 TC AB36619
B6-5-2-1 TC AB36620
B6-54-2 TC AB36621
B7-8-3-1TC AB36622
B7-5-5-2TC AB36623
B8-§8-2-1 TC AB36624
Bg8-8-3-2 TC AB36625
B9-S-0-1 TC AB36626
B9-S-3-2 TC AB36627
B10-8-1-1 TC AB36628
B10-8-2-2 TC AB36629
GENERAL COMMENTS

Twenty-two soil samples were received from the Belavstegui Park Superfund project on 08/30/02.

The requested analyses were toxicity characteristic leaching procedure (TCLP) sample extraction by EPA Method
1311 followed by RCRA barium analyses by Region 9 Laboratory SOP #505 (EPA Method 200.7). Samples were
extracted within the required 28-day holding time and were analyzed within the required 180-day holding time.

SAMPLE RECEIPT AND PRESERVATION

No shipping or preservation issues were encountered with these samples.

TCLP EXTRACTION COMMENTS

Examination of all samples showed no obvious liquid fraction and that the samples were considered 100% solid.
Samples AB36608, AB36609, AB36611, AB36614, AB36615, AB36617, AB36620, AB36621, AB36622,
AB36623, AB36624, AB36625, AB36626, AB36628 and AB36629 were extracted with extraction fluid #1.
Samples AB36610, AB36612, AB36613, AB36616, AB36618, AB36619 and AB36627 were extracted with
extraction fluid #2.



QC COMMENTS

The following comment appears on the Summary of Analytical Results:

1. All detected results less than the quantitation limit (QL) are estimated (J).
Barium is a common contaminant in the filter. The barium QL has been raised to 4 mg/L.
No analytes were detected in the LRBs associated with this sample delivery group.

All LFM and LEM duplicate recoveries were within the 70-130% QC limits.

The relative percent differences (RPDs) between the LFM and LFM duplicate for barium were within the 20 % QC
limit.

The RPDs between the sample and sample duplicate for barium were within the 20% QC limit.
All LFB recoveries were within the 85-115% QC limits.

Questions concerning the data can be answered by Osell Salvador at (5 10) 412-2358.



GLOSSARY

Laboratory Reagent Blanks (LRB

A laboratory reagent blank is laboratory reagent water or baked sand with all reagents added and carried through the
same sample preparation and analytical procedures as the field samples. The laboratory reagent blank is used to
determine the level of contamination introduced by the laboratory during analysis.

Iaboratory Fortified Matrix (LFM) and Laboratory Fortified Matrix Duplicate (LFMD) Analysis

Laboratory fortified matrix and laboratory fortified matrix duplicate analyses provide information about the effect of
the sample matrix on sample preparation and measurement. Poor percent recovery (%R ) results and large relative
percent difference (RPD) between duplicates may indicate inconsistent laboratory technique, sample
nonhomogeneity in soils, or matrix effects which may interfere with analysis.

Laboratory Fortified Blank (LFB) Analysis
The laboratory fortified blank sample is laboratory reagent water or baked sand with a known concentration of the

analytes of interest added by the laboratory with all reagents added and carried through the same sample preparation
and analytical procedures as the field samples. Poor percent recovery (%R) results may indicate inconsistent
laboratory technique.
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USEPA REGION 9 LABORATORY

REPORT NARRATIVE

CASE NUMBER: R02580
SAMPLE DELIVERY GROUP: 02242B
PROGRAM: SUPERFUND
DOCUMENT CONTROL #: B0101126-1953
DATE: 09/25/02
ANALYSIS: METALS
SAMPLE NUMBERS:

SAMPLE ID LABORATORY SAMPLE ID

RB-W-1 AB36605

RB-W.3 AB36607
GENERAL COMMENTS

Two water samples were received from the Belavstegui Park Superfund project on 08/30/02.

The samples were analyzed for barium using Region 9 Laboratory SOP #505 (EPA Method 200.7). Both samples
were analyzed within the 180-day holding time.

SAMPLE RECEIPT AND PRESERVATION

No shipping or preservation issues were encountered with these samples.

QC COMMENTS

No barium was detected in the LRB associated with this sample delivery group.
The LFM and LFM duplicate recoveries were within the 70-130% QC limits.
The RPD between the LFM and LFM duplicate was within the 20% QC limit.
The LFB recovery was within the 85-115% QC limits.

Questions concerning the data can be answered by Osell Salvador at (510) 412-2358.



GLOSSARY

Laboratory Reagent Blanks (LRB)

A laboratory reagent blank is laboratory reagent water or baked sand with all reagents added and carried through
the same sample preparation and analytical procedures as the field samples. The laboratory reagent blank is used to
determine the level of contamination introduced by the laboratory during analysis.

Laboratory Fortified Matrix (LFM) and Laboratory Fortified Matrix Duplicate (LFMD) Analysis

Laboratory fortified matrix and laboratory fortified matrix duplicate analyses provide information about the effect
of the sample matrix on sample preparation and measurement. Poor percent recovery (%R) results and large
relative percent difference (RPD) between duplicates may indicate inconsistent laboratory technique, sample
nonhomogeneity in soils, or matrix effects which may interfere with analysis.

Laboratory Fortified Blank (LFB) Analysis

The laboratory fortified blank sample is laboratory reagent water or baked sand with a known concentration of the
analytes of interest added by the laboratory with all reagents added and carried through the same sample
preparation and analytical procedures as the field samples. Poor percent recovery (%R) results may indicate
inconsistent laboratory technique.
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EPA Region 9: Preliminary Remediation Goals: What's New 1n 2002

Home
Site Overviews

Administrative
Records

Fact Sheests
Records of Decision
Images

Maps

Legal Documents

hitn://www._ena.covi/Region9/waste/sfund/pre/whatsnew.htm

UJ.S. Environmental Protection Agency
Ty

Region 9: Superfund )

Serving Arizona, California, Hawaii, Nevada, the Pacific Islands, and over 140 Tribal
Nations

Contact Us | Print Version  Search: l m

EPA Home > Region 9 > Solid and Hazardous Waste > Superfund > PRGs > What's New in 2002

Preliminary Remediation Goals: What's
New in 2002

Octaber 1, 2002

The PRGs table contains over 600 preliminary remediation goals (PRGs) for
contaminants in soil, air, and tap water. Region 8 PRGs are risk-based
concentrations that are intended to assist risk assessors and others in initial
screening-level evaluations of environmental measurements. As their name
implies, Region 9 PRGs may also be viewed as preliminary cleanup goals
for an individual chemical, but in this context, they are best viewed as
dynamic and subject to change because they are generic and based on
direct contact exposures which may not address site-specific conditions
and/or indirect exposure pathways at sites (See Exhibit 1-1 in “Region 9
PRGs Table Users

Guide/Technical Background Document”).

Also for planning purposes, these human heaith based PRGs should always
be considered in conjunction with ARAR-based PRGs (e.g. MCLs),
ecological benchmarks, and “background” conditions before establishing a
final cleanup level for a particular site.

We view risk-based PRGs as “evergreen”. Ongoing changes to the PRGs
reflect continuing improvements in our scientific knowledge base and state-
of-the-art approaches to risk assessment. In the new Supplemental
Guidance for Developing Soil Screening Levels for Superfund Sites
(Supplemental SSL Guidance, EPA 2001a), two different soil ingestion rates
are assumed for nonconstruction workers: 100 mg/day is assumed for
outdoor workers whereas 50 mg/day is assumed for indoor workers. The
default value of 100 mg/day for outdoor workers is also recommended by
EPA’s Technical Review Workgroup for Lead {TRW), and it reflects
increased exposures to soils for outdoor workers relative to their indoor
counterparts. For more on this, please see Section 4.1 of the “Region 9
PRGs Table Users Guide/Technical Background Document” or refer to the
Supplemental SSL Guidance.

Because the Region 9 PRGs are generic and intended for screening sites
early in the investigation process (often before site-specific information is
available), we have chosen to use the 100 mg/day soil ingestion (i.e.
outdoor worker) assumption to calculate industrial soil PRGs. Please note
that previous issues of the Region 9 PRGs table assumed 50 mg/day soil
ingestion rate for workers. This change in soil ingestion rates is reflected in
a somewhat lower (more stringent) industrial soils PRG for many
contaminants. The appropriateness of this assumption for a particular site
may be evaluated when additional information becomes available regarding
site conditions or site development. In addition to changes in exposure
factor assumptions, several chemicals have new or revised toxicity values
that results in changes to the PRG calculations.

Page 1 of 2
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EPA Region 9: Preliminary Remediation Goals: What's New in 2002 Page 2 of 2

To facilitate the user's review, chemicals with new and revised toxicological
criteria are presented in bold in the 2002 table and also listed here for
convenience: acetonitrile, benzy! chloride, boron, bromate, 1,3-butadiene, 1-
butanol, butylbenzenes, cacodylic acid, cadmium (California State value),
chloroform, chloronitrobenzenes, chrysene (California State value), cobalt,
1,2-dibromo-3-chloropropane (California State value), 1,1-dichloroethylene,
diethylene glycol ethers, diethylformamide, dinitrobenzenes, di-n-octyl
phthalate, dipheny! sulfone, ethylbenzene, HCH,
hexachliorocyclopentadiene, kepone, lead (California State value), MTBE, 2-
nitroaniline, carcinogenic PAHs, perchlorate, polychlorinated terphenyls,
benzo(k)fluoranthene {California State value), propylbenzene, propylene
glycol, quinoline, tetrachloroethylene, tetrahydrofuran, thiocyanate, 1,1,1-
trichioroethane, trichloroethylene, 2,4,6-trichlorophenaol, 1,2,3-
trichloropropane, triphenylphosphine oxide, tris(2-chloroethyl} phosphate,
vinyl chloride, and xylene.

Also in this update to the “Region 9 PRGs Table User’s Guide/Technical
Background Document”, we have added a brief discussion of special case
chemicals for which an alternate approach was applied in the derivation of
the Region 9 PRGs (Section 2.3). Increasingly, chemical-specific
approaches are being used that do not lend themselves to a single PRG
model. Special case chemicals that are discussed include: cadmium,
chromium 6, lead, manganese, nitrate/nitrite, thallium, and vinyt chloride.

Finally, it should be recognized by all that use the PRGs table that not all
PRG values in the table are “created equal”. For some chemicals, a robust
data set exists upon which the toxicological criteria are based whereas for
others, there may be relatively few studies that form the basis of the PRG
calculation. Also, PRGs for some chemicais are based on withdrawn toxicity
values or route extrapolated values. Withdrawn and route-extrapolated
numbers are shown in the table because we still need to deal with these
contaminants during the long delays before replacement numbers are
ready. Please consult with your toxicologist or agency risk assessor to best
address potential uncertainties associated with chemical-specific PRGs,
especially if the chemical is a risk driver at your site.

As with any risk-based tool, there exists the potential for misuse. We try to
highlight potential problems in Section 3.8. However, it should be noted that
the use of PRGs at a particular site becomes the responsibility of the user. It
is recommended that the user verify the numbers with an agency
toxicologist or risk assessor because the toxicity / exposure information in
the table may contain errors or default assumptions that need to be refined
based on further evaluation. If you find an error please contact Stan

Smucker via e-mail at smucker.stan@epa.gov.

Air Programs | Water Programs | Waste Programs | Cross-Program Activities | Region 9 Home

EPA Home | Privacy and Security Notige | Contact Us

Last updated on Thursday, October 3rd, 2002
URL: http:waw.epa.gov!RegionQ!wastelsfundlprg!whatsnew.htm
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BARIUM
CAS # 7440-39-3

Agency for Toxic Substances and Disease Registry ToxFAQS

September 1995

are present.

This fact sheet answers the most frequently asked health questions (FAQs) about barium. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of surnmaries about hazardous substances and their health effects. This information is important
because this substance may harm you. The effects of exposure to any hazardous substance depend on
the dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals

Protection Agency.

SUMMARY: Exposure to barium occurs mostly in the workplace or from drinking
contaminated water. Ingesting high levels of barium can cause problems with the
heart, stomach, liver, kidneys, and other organs. This chemical has been found
in at least 649 of 1,416 National Priorities List sites identified by the Environmental

What is barium?
(Pronounced bir/g-om)

Barium is a silvery-white metal found in nature. Tt oceurs
combined with other chemicals such as sulfur or carbon and
oxygen. These combinations are called compounds. Barium
compounds can also be produced by industry.

Barium compounds are used by the oil and gas industries
to make drilling muds. Drilling muds make it easier to drill
through rock by keeping the drill bit lubricated. They are
also used to make paint, bricks, tiles, glass, and rubber.

A bartum compound {barium sulfate) is sometimes used
by doctors to perform medical tests and to take x-1ays of the
stomach.

What happens to barinum when it enters the
environment?

0O Barium gets into the air during the mining, refining, and
production of barium compounds, and from the burning
of coal and oil.

Q Some barium compounds dissolve easily in water and are
found in lakes, rivers, and streams.

{0 Barium is found in most soils and foods at low levels.
O Fish and aquatic organisms accumulate barium,

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES; Public Health Service
Agency for Toxic Substances and Disease Registry

How might I be exposed to barium?

O Breathing very low levels in air, drinking water, and
eating food.

0 Breathing higher levels in air while working in industries
that make or use barium compounds.

0O Drinking water containing high levels of barium from
natural sources,

QO Breathing air near barium mining or processing plants.

How can barium affect my health?

The health effects of the different barium compounds
depend on how well the compound dissolves in water.
Barium compounds that do not dissolve well in water are not
generally harmful and are often used by doctors for medical
purposes.

Those barium compounds that dissolve well in water may
cause harmful health effects in people. Ingesting high levels
of barium compounds that dissolve well in water over the
short term has resulted in

@ Difficulties in breathing

O Increased blood pressure

O Changes in heart rhythm

O Stomach irritation.
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O Brain sweiling
O Muscle weakness
0O Damage to the fiver, kidney, heart, and spleen.

We don’t know the effects in people of ingesting low levels of
barium over the long term. Animal studies have found
increased blood pressure and changes in the heart from
ingesting barium over a long time. We don’t know the effects
of barium from breathing it or from touching it.

How likely is barium to cause cancer?

The Department of Health and Human Services, the
International Agency for Research on Cancer, and the
Environmental Protection Agency (EPA) have not classified
barium as to its human carcinogenicity.

Barium has not been classified because there are no
studies in people and the two available animal studies were
inadequate to determine whether or not barium causes cancer.

Is there a medical test to show whether I’ve
been exposed to barium?

There is no routine medical test to show whether you
have been exposed to barium. However, doctors can measure
barium in the blood, bones, urine, and feces, using very
complex instruments. Due to the complexity of the tests, these
tests are usually done only for cases of severe barium poison-
ing and for medical research.

Has the federal government made
recommendations to protect human health?

EPA allows 2 parts of barium per million parts of drinking
water (2 ppm). EPA requires that discharges or spills into the

environment of 10 pounds or more of barium cyanide be
reported.

The Occupational Safety and Health Administration
(OSHA), the National Institute for Occupational Safety and
Health (NIOSH), and the American Conference of Govern-
mental Industrial Hygienists (ACGIH) have set an occupa-
tional exposure limit of 0.5 milligrams of soluble barium
compounds per cubic meter of air (0.5 mg/m?®) for an 8-hour
workday, 40-hour workweek,

The OSHA exposure limit for barium sulfate dust in air is
5 to 15 milligrams of barium per cubic meter of air (5—
15 mg/m?).

NIOSH currently recommends that a level of
50 mg/m? be considered immediately dangerous to life

and health. This is the exposure level of barium that is
likely to cause permanent health problems or death.

Glossary

Carcinogenicity: Ability to cause cancer.
Ingesting: Taking food or drink into your body.
Long-term: Lasting one year or longer.
Milligram (mg): One thousandth of a gram.
ppm: Parts per million.

Short-term: Lasting 14 days or less.

Soluble: Dissolves well in liquid.
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Where can I get more information?

quality department if you have any more questions or concems.

For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333, Phone: 1-888-422-8737,
FAX: 404-639-6359. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
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