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EXECUTIVE SUMMARY

INTRODUCTION

This document presents the results of the Norseland Mobile Estates Remedial Investigation
and Feasibility Study (RI/FS). The Norseland Mobile Estates site (Norseland) is a State of
Washington Priority Listed Site under the auspices of the Model Toxics Control Act (MTCA),
Chapter 70.105D RCW., Kitsap County, Port of Bremerton and the U.S. Navy have formed a
working group called the Kitsap Public Authorities Team (KPAT) to oversee the preparation
of this RI/FS and to address the environmental issues posed by the site.

The scope of work for the RI/FS was outlined in the Draft Phase | Remedial Investigation/
Feasibility Study Work Plan (Work Plan) for the Norseland Mobile Estates (Golder 1993a).
The Work Plan and support project plans (Quality Assurance Project Plan, Health and Safety
Plan, and Data Management Plan) together with the Conceptual Model (Golder 1993b)
provide the necessary rationale and details for implementation of the RI/FS.

This RI/FS report is informational and will be used by the Washington Department of
Ecology (Ecology) to make a decision on appropriate remedial measures.

BACKGROUND

The Norseland site consists of an adult mobile home park, the Norseland Mobile Estates,
which has been in operation since the early 1960s. The site is in Kitsap County, Washington
and is located near the Bremerton National Airport (0.25 miles east), the Olympic View
Sanitary landfill (0.75 miles northwest) and the Olympic View Industrial Park (0.5 miles
north). Olympic View Sanitary Landfill (OVSL) is the only operating landfill in Kitsap
County. The site was previously used by the Federal government (U.S. Navy) in the 1940's
as a military airfield and camp. The property was transferred to Kitsap County in 1948.
During the 1950's and early 1960’s, the site was permitted and used for landfilling municipal
garbage from the City of Bremerton under contract to the Puget Service Company. In 1962
the County leased part of the property to a developer who commenced development of
Norseland. In 1963 the County gave the property to the Port.

In 1991 Ecology received reports that transitory odors at the mobile home park were
detected by residents and various health effects were attributed to the odors. In 1992, the
Washington Department of Ecology ranked the site as a level 2 hazardous waste site under
MTCA and determined that a MTCA RI/FS should be conducted. To accomplish this RI/FS,
the Port and County have entered into a Consent Decree with Ecology. The Navy and
Ecology have entered into a parallel Agreed Order.

The County and the Port decided that it would be consistent with the MTCA regulations
WAC 173-340-430 to close Norseland and to relocate the residents as an interim remedial
action.
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REMEDIAL INVESTIGATION

A primary focus of the Rl is to identify chemicals in the ambient air that may pose health
risks to residents, identify potential on-site as well as off-site sources that could contribute to
the inhalation exposure pathway, and evaluate the mechanism(s) by which these
compounds might be mobilized. A second objective is to investigate other medjia, principally
groundwater, to determine if it has been affected by landfilling activities at the site.

Data Collection Achivities

The major data collection activities conducted during the Rl include:

Delineation of the landfill boundaries

Investigation of subsurface soils

Investigation of groundwater

Resident Questionnaire and Odor Survey

Characterization of soil gas

Investigation of skirt air (air space under homes but above ground surface)
Investigation of ambient air

Most often a remedial investigation includes a human risk assessment. Since the Port and
County decided to close Norseland Mobile Estates and to relocate the residents, potential
future risks would be eliminated. Ecology and KPAT determined that a risk assessment
would be unnecessary for this document.

Landfill Boundary: The landfill was delineated using primarily geophysical techniques
(electromagnetics and ground penetrating radar). It was discovered that a number of
occupied residences were either over or partially over portions of the buried Puget Disposal
Services landfill (see Figure 2-5 in the report for delineation of the landfill),

Investigation of Subsurface Soils: Subsurface soils were investigated by inspection and
screening of test pits using a backhoe. Ten test pits were completed which confirmed the
location and boundaries of the landfill. Only one test pit location contained odorous
materials (TP-7) on vacant lot 62. Air monitoring during excavation of TP-7 test pits detected
volatile organic compounds exceeding 100 ppm levels. Test pits were screened for volatile
organic compounds (VOCs) and radioactivity using field screening monitors. None of the
test pits indicated levels of VOCs {except TP-7 location) or radiation above ambient
background. Waste materials were exposed especially in areas of high topographic relief
and appear erosionally unstable.

Soils within two different depths within TP-7 were analyzed for a full range of priority
pollutant metals, VOCs, semi-VOCs, and PCBs/pesticides. Many analytes were detected in
the soil samples but none were at a concentration above regulatory criterfa or natural
background levels expected in Washington State. Many of the organic compounds detected
are commonly associated with petroleum hydrocarbons. Total petroleum hydrocarbon
(TPH) analyses on these soil samples indicated concentrations below regulatory limits (<100
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ppm). It should also be noted, the vicinity of TP-7 is the only location where methane was
detected in soil gas samples (see Soil Gas).

Investigation of Groundwater: Three monitoring wells were installed and sampled at least
twice during the RI. One well (MW-1) was located hydraulically up-gradient to the landfill,
while the other two wells (MW-2 and MW.-3) were located downgradient. Groundwater
samples were analyzed for priority pollutant metals, VOCs, semi-VOCs and PCBs/pesticides.
The highest concentrations of compounds were detected in groundwater from MW-1 which
was representing background conditions,

Resident Questionnaire and Odor Survey: Written questionnaires were submitted to
residents to solicit opinions about odor events, ground stability and sanitary waste issues at
the site. In addition, Golder Associates conducted an extensive survey of odors at the site
and surrounding areas.

Primary findings regarding the odor questionnaire include:

¢ Mostresidents smell odors at the site

»  Odors occur infrequently and the most frequently described odor is “garbage”

+ “Foggy” and “still” were the most frequent weather conditions typical of odor events
» Early morning was by far the most frequent time of day associated with odors

Odor surveys conducted by Golder professionals over a three month period were in general
agreement with resident questionnaires. Odors were infrequent and typically of short
duration and represented an overall low percentage of time. Most odors occurred in the
morning hours. The dominant odor was described as sulfur/mercaptan type which is
common to landfilled “garbage.” Weather conditions during odor events were most
frequently during calm wind conditions or when the wind is coming from the direction of
Olympic View Sanitary Landfill (OVSL). It was the opinion of Golder personnel that the
primary source of odors at Norseland appears to be the OVSL. The former Puget Service
Company landfill on site may also contribute to localized odor events at Norseland.

Characterization of Soil Gas: Soil gas is the gas below the surface of the ground which fills
the space between particles of soil. Soil gas was sampled and analyzed during several tasks
during the RI. Overall, soil gas was sampled and analyzed from about 50 different locations
primarily within a 5 to 6 acre area. Several locations were sampled and analyzed repeatedly
during this RI. Analytes included VOCs in all samples but in about haif the locations
atmospheric gases, sulfide gases, methane, amines and aldehydes were also analyzed.

A number of VOCs were detected within samples of soil gas above screening levels in many
locations. This suggests there is subsurface waste at the site which contains compounds that
are now defined as hazardous under MTCA. Methane was only detected at one location (lot
62) within landfill soil gas. Since methane was found only once, data indicate that this old
landfil}, for the most part, is no longer biologically degrading,

Investigation of Skirt Air: The skirt air is the above-ground air confined by the skirts of the
mobile homes. Samples of skirt air was obtained from every mobile home that was over or
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partially over the former Puget Service Company landfill. Several skirt air samples which
had the highest VOCs were obtained and analyzed repeatedly during the RI. The VOCs
detected above screening levels were: benzene, chloromethane, carbon tetrachloride and
methylene chloride. A number of tentatively identified compounds (TICs) were detected but
do not have associated screening values. It must be noted that many VOCs had detection
limits above screening values. Methane was not detected in any skirt air.

Investigation of Ambient Air: Two major tasks involved sampling and analyzing ambient
air. The first task (Odor Investigation) involved sampling two odor events with a network of
monitoring stations around OVSL and the Norseland site. The cdor sampling events
occurred on March 9 and March 17, 1995 which were the strongest odor events witnessed by
Golder personnel. Numerous compounds were detected at trace concentrations. The only
VOCs detected above screening levels include: benzene, chioromethane, formaldehyde and
tetrachloroethene. Maximum concentrations of tetrachloroethene {except one time on
March 17 at Norseland), benzene and formaldehyde occutred in the off-site samples around
OVSL, while the maximum concentrations of chloromethane occurred at the Norseland site,
Tetrachloroethene was only detected off-site during the March 9, 1995 odor sampling event,
but was only detected on-site during the March 17, 1995 odor sampling event. Methane
which is associated with active or decomposing landfills was only detectable in ambient air
in off-site samples around OVSL during odor events. It must be noted that most of the
odorous sulfur compounds have human odor thresholds 2 to 3 orders of magnitude below
analytical detection limits.

The other task (Comparative Ambient Air Study) included sampling air off-site, air on-site,
air within selected skirts and selected soil vapors at six different times representing different
periods of the day with different wind directions, The repeated events provided data to
statistically evaluate whether VOCs detected on site were at different concentrations than
ambient air entering the site. The only compounds detected during these six events that
were above screening levels in the ambient air were benzene and chloromethane.

Remedial Investigation Conclusions

Soil

No chemical constituent compounds above MTCA cleanup standards were detected in the
soil samples collected at the site. However, landfilled materials are typically heterogeneous
and very difficult to characterize. Based on the soil gas analyses, landfilled waste at the
Norseland site probably contains compounds which are considered hazardous substances
under current law. Subsurface sources of VOCs are present on a patchy basis at the site. In
addition, some landfilled materials axe exposed at the site, particularly on steep slopes and
densely vegetated areas. These materials are subject to erosion and dispersal in the surface
environment,

Groundwater

While some compounds were detected at levels above potential regulatory criteria in
groundwater, the source of the compounds does not appear to be associated with the site,
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Some organic compounds were detected, but the highest values were generally associated
with the upgradient well. None of the organics detected at the site exceeded any regulatory
criteria. Therefore, the former landfill does not appear to be impacting groundwater
beneath the site, and no Chemicals of Potential Concern (COPC) are identified for

groundwater in this RI,

Air

Subsurface sources of VOCs exist at Norseland and are emitting to the ambient
atmosphere. The incremental increase in VOC concentrations to the local
atmosphere is estimated to be insignificant. A simple but very conservative model
predicts on the average that incremental ambient air impacts from subsurface sources
at Norseland would be 10,000 times less than the concentration of VOCs in the
subsurface environment, and on the average would be less than regulatory screening
levels.

Benzene and chloromethane were the only compounds consistently observed above
screening levels in skirt air and ambient air at the site. Statistical analyses of the skirt
and ambient air data showed that skirt air benzene levels were indeed elevated over
offsite air benzene at one location - lot 63. For chloromethane and the TICs, skirt air
was not elevated over onsite air, onsite air was not elevated over offsite air, and skirt
air was not elevated over offsite air, .

Carbon tetrachloride and methylene chloride were observed in several skirt air
samples above regulatory screening values. The source of these compounds within
these skirts are uncertain.

Apart from the skirt air at lot 63, an important source of detected chemicals in air at
Norseland appears to be off-site sources, presumably regional air pollution. Benzene
(in most air samples), methylene chloride (within several skirt air samples) and
carbon tetrachloride (within several skirt air samples) levels occur above screening
values at the site, but the levels of these constituents in site skirt air and site ambient
air appear to be typical of most rural and suburban settings in the United States, and
therefore may be representative of general air quality in the area.

Odorous compounds (sulfides, amines and acetaldehydes) were not detected to any
significant extent in the soil gas or ambient air at the former landfill. Even though
the detection limits of these compounds are 2 to 3 orders of magnitude higher than
human odor thresholds, these compounds should have been detected in the soil gas
beneath the site if they were present and causing odors that were observed in the
ambient air. The fact that these compounds were not detected in the former landfill,
combined with the results of onsite odor monitoring by Golder staff, results in the
conclusion that the primary source of odors in the area is the OVSL. The former
landfill beneath Norseland may contribute to odors in localized areas under certain
meteorologic conditions and subsurface emissions. Subsurface odors were observed
from test pit TP-7 in lot 62 when exposed by excavation.
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¢ Methane concentrations above 25% of the lower explosive limit (LEL) and total
hydrocarbon TICs in excess of 100 ppm-v were detected in soil gas in the vicinity of
lots 62 and 63. This indicates that a potential concern regarding explosive hazard
may be present in this area if methane were to accumulate in an enclosed space.
Methane was not detected in any skirt air from lots located above the landfill or in
any other on site sampling location, Detection limits for methane was 10 to 20 ppm.
These results indicate that active methane production at the site is highly localized.

FEASIBILITY STUDY

The purpose of the Feasibility Study (FS) is to develop remedial action objectives, screen
remedial technologies, assemble appropriate remedial alternatives and evaluate the relative
merits of each alternative with respect to criteria under MTCA. Since the site contains a
landfill, the Minimum Functional Standards (MFS} are considered an applicable or relevant
and appropriate requirement for MTCA sites, The MFS are state laws and regulations which
govern the closure of landfills,

Remedial Action Objectives

The RI did not identify unacceptable impacts to soils, ambient air, groundwater, or surface
water from the Puget Service Company landfill at the Norseland site, based upon regulatory
or screening levels. Accordingly, the remedial action objectives for this site are:

¢ Reduce the potential for migration of landfill waste or waste constituents in surface
water run-off or airborne dust.

* Reduce the potential for future direct exposure of human or ecological receptors to
landfill waste and waste constituents at the site via direct contact or exposure to
potentially hazardous constituents in stormwater run-off or airborne dust. Special
attention should be given to areas with elevated concentrations of detected
compounds as observed beneath Lot 62 and 63.

¢ Remedial actions should be consistent with potential future land uses,

Remedial Technology Screening

Potential remedial technologies were identified and screened in the FS to eliminate
technologies that are not appropriate for site conditions. The remedial technologies were
screened using the following criteria:

¢ Effectiveness

» Implementability
e Cost
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The technology screening criteria are listed in the priority presented above. Based on the
site conditions, remedial technologies that were eliminated from further evaluation were:
(1) reuse and recycling; (2) treatment; and (3) removal and off-site disposal.

Remedial technologies retained for detailed analysis include: (1) institutional controls and
monitoring; and (2) containment.

Development of Alternatives

Considering MTCA regulations and other ARARs, remedial action objectives and the
technology screening, the following alternatives have been assembled. All alternatives
presented below assume the Norseland residents will be relocated because the remedial
alternatives evaluated below would not be possible with people still residing at Norseland.

Alternative 1: No Action

Alternative 2: Institutional Controls and Monitoring
Alternative 3: Permeable Soil Cap

Alternative 4: Low-Permeability Cap

Alternative I: No Action

A “no action” alternative is included only as a baseline for comparison to the other
alternatives. This alternative would leave the site in its current state after Norseland
residents are relocated, assuming no restrictions on future site use and no site mainterntance
or monitoring,

Alternative 2: Institutional Controls and Monitoring

This alternative would decrease potential site risks by preventing exposure to constituents of
concern resulting from waste disposal activities at the site. Exposure would be prevented by
a physical barrier in the form of fencing with warning signs, and by preventing site use via
deed restrictions.

Long-term maintenance and monitoring would be included to ensure the continued
effectiveniess of the remedy. Because this alternative relies on institutional controls more
than physical covering of the waste for its effectiveness, the site would be dedicated as a
waste site and not available for beneficial use.

Alternative 3: Permeable Soil Cap

This alternative provides a cap consisting essentially of clean soil cover. Because it does not
include a low-permeability liner or layer, this cap would not meet all of the landfill closure
specifications of WAC 173-304460. However, this cap would meet the cap thickness
requirement of WAC 173-304-460 and would exceed the closure specifications of

WAC 173-304-461 for inert waste landfills. In addition, as discussed in the evaluation of this
alternative in Section 8.1.3, this cap meets the requirements for a variance under WAC 173-
304-700. Any gases still produced by the old landfill could escape to the atmosphere through
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the cap. Such diffusion is preferable to concentrating any gases to point sources as would
occur with a low-permeability cap.

)

The major steps in this alternative are:

1. Filland grade the site for even slope and good stormwater drainage.

2. Place a soil cap over the landfill area (18 inches of clean fill plus 6 inches of vegetated
topsoil).

3. Maintain the cap for at least 20 years.

4. Implement and maintain institutional controls and long-term monitoring,

Alternative 4: Low-Permeability Cap

This alternative provides a low-permeability cap over the landfill area. The cap would be
designed to meet all of the landfill closure requirements of WAC 173-304-460. For the
purposes of this FS, a cap design using synthetic flexible membrane liner (FML) has been
assumed. A local (i.e., inexpensive) source of clay or other low-permeability soil is not
known to be available for this site. Therefore, the FML cap has been assumed. However, the
specific cap design would be selected during final design, should this alternative be selected.
This low-permeability cap would reduce water percolating through refuse to the
groundwater, thus reducing the risk to groundwater. However, sampling has indicated that
the old landfill does not adversely impact the groundwater.

The major steps in this alternative are:

1. Fill and grade the site for even slope and good stormwater drainage.

2. Place a low-permeability cap over the landfill area (6 inches of pea gravel, geotextile,
50-mil FML, 18 inches clean fill plus 6 inches of vegetated topsoil).

3. Maintain the cap for 20 years.

4. Implementand maintain institutional controls and long-term monitoring,

Evaluation of Remedial Alternatives

Under MTCA, evaluation of remedial alternatives is a two-step process. In the first step,
remediation alternatives must meet threshold requirements (WAC 173-340-360(2)). The

second step requires that remediation alternatives must use permanent solutions to the

maximum extent practicable with respect to specific criteria (WAC 173-340-360(5)).
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Summary of Threshold Evaluation

Based on the foregoing evaluation, the following alternatives do not meet threshold criteria:

Alternative 1 (No Action)
Alternative 2 (Institutional Controls and Monitoring).

Alternative 3 (Permeable Soil Cap) meets all threshold criteria. Alternative 3 meets the
substantive requirements of WAC 173-304-700, although a variance from Ecology to

WAC 173-304460(3)(3) would be required. Alternative 4 (Low-Permeability Cap) meets the
threshold criteria, including meeting WAC 173-304-460(3)(e) without the need for a variance.

Surmnmary of Permanence Evaluation

For completeness and perspective, all of the retained alternatives were included in the
evaluation, even if they do not meet the threshold criteria. Alternative 3 provides the
optimum combination of permanence and provides the best cost:benefit. Alternative 3 is,
therefore, the recommended remedial measure for the Norseland site.

(Cost Estimates

The estimated costs for implementation of each alternative is summarized in Table ES-1. The
estimates were prepared to allow comparative evaluation of alternatives, not for budgeting
purposes. The design basis is subject to change during final, detailed design of the selected
alternative, and these changes would affect the cost of the remedy. The uncertainties in the
FS designs and associated cost estimates are such that actual costs could vary significantly
from these estimates. Because restrictions on land use affect the sale value and earning
potential of the land, these factors were reflected in the cost estimates.

Golder Associates



800C°08CI-€E6

*(uonefyuT JO J9U) 152I2JUT 94 Je anjeA Juasard jou ‘sresk g7 Joy Sunojuow pue dueUUTEW ULIA-SUCT ,

“(F pue ¢ “siy) [enuajod Sunuies pue snpea puel 3usjeambs apraocad 03 3502 Juawrdojassp [euswamy 10

‘(z 71v) Tenuaiod Suruses pue anjea puef 1So[ 01 GRINGLINE IS0 ,
“uonoe [erpawal Juump s3s0o Sunelado sspnpuy
‘sumopeaiq 1800 10§ 1) x1puaddy 235 9661 A[Te3 10] are 1507

997$ 95°0$ 290$ 81§ (1) dep Aqeawrag-mo7 3
0£1$ 87 0% ST 0% 84°0$ dejynog sjqeawnzay ¢
00'1$ $1°0$ 94 0% 110$ 3uLIo)UON puE S[oQUO)) [RUCHMTSU] 7

04 0$ 0% 0% uogdyoN I

9oL p WO 350D q[@de)
as() pue]

« (suormu) syso)) pajewrnsy aAQRWIAN[Y

SHAILVNIALTY NOLLVIAZNGY YO S1SOD AALVYNILSH 4O AIVINANS

[-SH A TdV.L

SXT-SHOTII

2661 °L Ao\

Golder Associates



May 7, 1997 X 933-1280.2008
LIST OF ACRONYMS

AMSL Above Mean Sea Level

ARAR Applicable or Relevant and Appropriate Requirements

ASIL Acceptable Source Impact Level

ATSDR Agency for Toxic Substances and Disease Registry

AWOS Automated Weather Observation Service

BACT Best Available Control Technologies

BKCHD Bremerton-Kitsap County Health District

BP Barometric Pressure

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes

CAA Clean Air Act

CAP Cleanup Action Plan

CFR Code of Federal Regulation

COPC Chemical of Potential Concern

County Kitsap County

CQA Construction Quality Assurance

DMP Data Management Plan

DNS Determination of Nonsignificance

DOH Washington Department of Health

DOW Washington Department of Wildlife

Ecology Washington Department of Ecology

EIS Environmental Impact Statement

EM Electro-Magnetics

EPA U.S. Environmental Protection Agency

°F Degrees Fahrenheit

FML Flexible Membrane Liner

FS Feasibility Study

GC Gas Chromatography

GPR Ground Penetrating Radar

HSP Health and Safety Plan

KPAT Kitsap Public Authorities Team

LEL Lower Explosive Limit

LPM Liters per minute

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goals

MES Minimum Functional Standards

mg/kg milligrams per kilogram

mg/L milligrams per liter

mg/m’ milligrams per cubic meter

MS Mass Spectrometry

MTCA Model Toxics Control Act

MW Monitoring Well

Navy U.S. Navy

NGVD National Geodetic Vertical Datum

NIOSH National Institute of Occupational Safety and Health
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LIST OF ACRONYMS (Cont.)

NTU Nephelometric Turbidity Units

1,1-DCE 1,1-Dichloroethene

OVA Organic Vapor Analyzer

OoVM Organic Vapor Monitor

OVSL Olympic View Sanitary Landfill

PCE Tetrachloroethene

PLP Potentially Liable Parties

Port Port of Bremerton

ppb parts per billion

ppb-v parts per billion by volume

pPpm parts per million

ppm-v parts per million by volume

PSAPCA Puget Sound Air Pollution Control Agency

QA Quality Assurance

QAPP Quality Assurance Project Plan

RAO Remedial Action Objective

RCRA Resource Conservation and Recovery Act

RCW Revised Code of Washington

RI Remedial Investigation

SDWA Safe Drinking Water Act

SEPA State Environmental Policy Act

SHA Site Hazard Assessment

SIR Surveillance Inspection Report

SMCL Secondary Maximum Contaminant Level

SOP Standard Operating Procedure

SV Soil Vapor

SVP Soil Vapor Probe

TAC Toxic Air Contaminant

TAL Target Analyte List

TCE Trichlorcethene

TCL Target Compound List

TIC Tentatively Identified Compound

TP Test Pit

TPH Total Petroleum Hydrocarbons

UCL Upper Confidence Limit

pgrkg micrograms per kilogram

pg/L micrograms per liter

pg/m’ micrograms per cubic meter

Us. United States

UTL Upper Tolerance Limit

VOC Volatile Organic Compound
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LIST OF ACRONYMS (Cont.)

WAC Washington Administrative Code

WARM Washington Ranking Method

WRS Wilcoxon Rank Sum
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GLOSSARY OF ANALYTICAL DATA REPORTING QUALIFIERS

Organic Data Reporting Qualifiers

B-  Indicates the constituent was analyzed for and detected in the associated laboratory
blank. This qualifier is applied by the laboratory. During the process of data
validation this qualifier may be replaced by other appropriate qualifiers as defined by
the validation procedures. The associated data should be considered usable for
decision making purposes.

U-  Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample quantitation limit corrected for aliquot size, dilution and
percent solids (in the case of solid matrices) by the laboratory. The associated data
should be considered usable for decision making purposes.

UJ-  Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration reported may
not accurately reflect the sample quantitation limit. The associated data should be
considered usable for decision making purposes.

J- Indicates the constituent was analyzed for and detected. This qualifier may be
applied by the laboratory to indicate a concentration which is less than the contract
required quantitation limit (CRQL) but greater than the instrument detection limit
(IDL). During data validation this qualifier may be applied to indicate a minor
quality control deficiency. However in either case, the associated data should be
considered usable for decision making purposes.

NJ- Indicates presumptive evidence of a constituent at an estimated value. This qualifier
is normally applied to GC analysis data (such as organochlorine pesticide and PCB
data). The associated data should be considered usable for decision making
purposes.

N-  Indicates presumptive evidence of a constituent. This qualifier is normally applied to
GC analysis data (such as organochlorine pesticide and PCB data). The associated
data should be considered usable for decision making purposes.

JN - Indicates a tentatively identified compound (TIC) whose concentration and
identification have been determined to be valid as a result of data validation. The
associated data should be considered usable for decision making purposes.

UJN - Indicates a tentatively identified compound (TIC) that has been determined to be

presumptive and valid (JN) in terms of identification and quantitation and has been
qualified as undetected (U) due to associated blank contamination.
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UR -

Uj-

UR -

Indicates the constituent was analyzed for and not detected. The concentration
reported has been qualified as unusable due to a major quality control deficiency
identified during data validation, The associated data should be considered
unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
has been qualified as unusable due to a major quality control deficiency identified
during data validation, The associated data should be considered unusable for
decision making purposes.

Inorganic Data Reporting Qualifiers

Indicates the analyte concentration is less than the Contract Required Detection Limit
but greater than the instrument detection limit.

Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample quantitation limit corrected for aliquot size, dilution and
percent solids (in the case of solid matrices) by the laboratory. The associated data
should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration reported may
not accurately reflect the sample quantitation limit. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. During data validation this
qualifier may be applied to indicate a minor quality control deficiency. The
associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported has been qualified as unusable due to a major quality control deficiency
identified during data validation. The associated data should be considered
unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
has been qualified as unusable due to a major quality control deficiency identified
during data validation. The associated data should be considered unusable for
decision making purposes.
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1, INTRODUCTION

This document, prepared by Golder Associates Inc, (Golder) for the Port of Bremerton (the
Port) and Kitsap County Department of Public Works (the County) presents the results of
the Norseland Mobile Estates Remedial Investigation and Feasibility Study (RI/FS). The
Norseland Mobile Estates site (Norseland) has been listed as a State of Washington Priority
Listed Site under the auspices of the Model Toxics Control Act (MTCA), Chapter 70.105D
RCW. The Port, the County, the U.S. Navy, the City of Bremerton, and Messers John
Banchero and Josie Razore (d/b/a Puget Service Company) have been named by Ecology as
Potentially Liable Parties (PLPs) at this site. While ail these named PLPs at this site may be
jointly and severally liable to perform response actions at this site, the County, Port, and the
Navy have formed a working group called the Kitsap Public Authorities Team (KPAT) to
oversee the preparation of this RI/FS and to address the environmental issues posed by the
Norseland site. Pursuant to Ecology’s authority under MTCA, Ecology issued a Consent
Decree on March 28, 1994 (Ecology 1994a) which directed the Port and the County to
conduct this RI/FS. Under Agreed Order 94TC-N-197 (Ecology 1994b), a separate document
entered into between the Navy and Ecology on March 28, 1994, the Navy also agreed to
participate in the completion of this RI/FS. An Enforcement Order was issued by Ecology
requiring the City of Bremerton, another PLP, to participate in the RI/FS and other actions
niecessary at the site. The City of Bremerton elected not to participate in the RI/ES despite
issuance of the enforcement order. This RI/FS document has been prepared in accordance
with the Consent Decree and Agreed Order and the requirements of WAC 173-340-350 State
Remedial Investigation and Feasibility Study.

Under the terms of the Consent Decree (Ecology 1994a) and Agreed Order (Ecology 1994b),
the Norseland RI/FS was to be conducted using a phased approach, if necessary. The scope
of work for the first phase was outlined in the Draft Phase I Remedial Investigation/Feasibility
Study (RI/FS) Work Plan for the Norseland Mobile Estates {Golder 1993a) which was prepared by
the Port and the County, approved by Ecology, and incorporated by reference into the
Consent Decree/Agreed Order, The scope of work for a Phase II RIFS, if one was required,
was to be negotiated by Ecology and the PLPs upon completion of the Phase I RI/ES.
However, during the performance of the Phase I Rl and as discussed further in the
subsequent chapters of this report, it was determined that sufficient data have been collected
to support the selection of a final remedy for this site, and that no additional RI phases are
necessary. This document, therefore, is considered to represent a complete and final RI and
FS set of documents that will be sufficient to enable Ecology to make a decision regarding the
final Cleanup Action Plan (CAP) for the Norseland site.

Ecology has indicated consideration of “presumptive remedies” is appropriate at Norseland.
Presumptive remedies are remedies which have been demonstrated to work at large
numbers of similar sites, such as landfills. This approach is well laid out in policy set by the
United States Environmental Protection Agency (EPA), and basically involves ensuring that
the public is protected at a minimum from direct contact with landfill debris and potential
inhalation hazards. Use of presumptive remedies is a recognition that it is more appropriate
to simply design and implement conservative remedial measures than to perform additional,
time-consuming and expensive investigations and studies. Ultimately, implementation of a
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presumptive remedy at Norseland would invoive relocating homes either temporarily while
remedial work is being conducted or permanently.

The County and the Port decided that it would be consistent with the MTCA regulations
WAC 173-340-430 to close Norseland and to relocate the residents as an interim remedial
action [See WAC 173-340-430(1)". The County and the Port believe that the relocation of the
Norseland residents meets all of the criteria relating to interim actions. Closure of Norseland
necessarily required finding a suitable place to relocate the Norseland residents. The
County and the Port decided there was no existing, suitable site and, therefore, decided to
build a new mobile home park. Construction on the new park for the relocated residents is
presently underway. Following completion of the RI/FS, Ecology will select the final
remedial alternative and will publish a clean up action plan for public comment.

1.1 Purpose and Rationale

The objective of the RI/FS process is to gather sufficient information to support an informed
decision regarding disposition of the site consistent with the requirements of WAC 173-340-
360. Data are required to select the most appropriate remedial alternative. The key concept
in the RI/FS process is to gather sufficient information to meet the data needs while
recognizing that removing all uncertainty is not necessary or achievable.

The Work Plan (Golder 1993a) and support project plans together with the Conceptual
Model (Golder 1993b) provide the necessary rationale and details for implementation of the
RI/FS. The Conceptual Model (GAI 1993b) presented data available at the time of Work Plan
preparation for project scoping and summarized the understanding of site conditions
available at that time. The support project plans include: Health and Safety Plan (HSFP),
Quality Assurance Project Plan (QAPP), and Data Management Plan (DMP).

1.2 Background

The Norseland site consists of an adult mobile home park, the Norseland Mobile Estates,
located at 8651 State Highway 3, Port Orchard, Washington (Figure 1-1). The site contains
127 mobile home lots, 21 recreational vehicle spaces, a warehouse, and an office building.
These improvements are now owned by the Port of Bremerton, but were previously the
property of Sunshine Properties, Inc. who operated the Norseland Mobile Estates. The land
is also owned by the Port of Bremerton. Norseland Mobile Estates is located near the
Bremerton National Airport, the Olympic View Sanitary Landfill, and the Olympic View
Industrial Park. The Norseland Mobile Estates site, the boundaries of the former Puget

TWAC 173-340-430(1) states: “An interim action is: (a) An action that is technically necessary
to reduce a threat to human health or the environment by eliminating or substantially
reducing one or more pathways for exposure to a hazardous substance at a facility; or (b) An
action that corrects a problem that may become substantiaily worse or cost substantially
more to address if the action is delayed; or () An action needed to provide for completion of
a site hazard assessment, state remedial investigation/feasibility study or design of cleanup
action.”
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Service Company Landfill permit area, and the locations of the nearby facilities are shown in
Figure 1-2.

Originally, the site was owned by Kitsap County. In the period from 1942 to 1948, the U.5.
Navy acquired the site and operated Camp Christie on a portion of the property that was
later to become Norseland Mobile Estates, In 1948, the US Government fransferred this
property by deed back to Kitsap County until 1963 when the County gave the property to
the Port of Bremerton. During the early 1950s to early 1960s, the site was permitted and
used for landfilling municipal garbage from the City of Bremerton. The disposal contractor
was the Puget Service Company. In 1962, the site was leased for the development and use as
a mobile home park adjacent to the former Puget Service Company landfill. Included in
Figure 1-2 are the boundaries of the Norseland Mobile Estates lease and of the former Puget
Service Company landfill permit area.

In September 1991 Ecology received reports that transitory odors at the mobile home park
were detected by residents and that various health effects were attributed to the odors by
some mobile home park residents. At that time it was believed thata portion of the
Norseland Mobile Estates may have been developed over the former Puget Service
Company Landfill.

In December 1991, Ecology conducted a Site Hazard Assessment (SHA) of the site. The SHA
included air monitoring and soil and water sampling and analyses. Ecology concluded in
the SHA that the primary concern at the site is the odor problem and potential health
impacts. The site was given a ranking of 2 by Ecology using the Washington Ranking
Method (WARM) on a scale of 1 to 5, with 1 being the highest priority.

In February and March 1992 the Washington State Department of Health (DOH) conducted
a health survey of residents at Norseland Mobile Estates. DOH recommended continued
investigation and characterization of the site to attempt to identify compounds which could
be causing the reported odors and health effects (DOH 1992a).

The Port of Bremerton conducted an independent study-to investigate complaints of odors
and environmental concerns at Norseland Mobile Estates, Hazardous substances were
detected in soil vapors in the subsurface and in ambient air at Norseland. The investigation
concluded that ample evidence exists which indicates portions of Norseland Mobile Estates
has been used for waste management and disposal activities and that it is likely that both
offsite and onsite odor sources exist (SAIC 1992).

Based on the presence of the hazardous substances discovered at the landfill facility, Ecology
determined there is a release or threatened release of hazardous substances from the landfill
facility. Ecology has determined thata MTCA RI/FS should be conducted and is in the public

interest,

1.3 Overview of the RI/FS Process

In accordance with EPA guidance (EPA 1988), an RI/FS is generally conducted in the
following steps:
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RI Process

L Develop and implement an RI program.

2. Present and evaluate the Rl data.

3. Evaluate the physical, ecological and social setting of the site. This evaluation
uses data obtained during the Rl as well as other available information.

4. Determine the nature and extent of chemicals in environmental media.

5. Evaluate the risks for human health and ecological exposure to these
chemicals through an evaluation of their future fate and transport in the
environment and the performance of a baseline risk assessment,

FS Process ¢

6. Establish remedial action objectives (RAOs) (cleanup goals) for chemicals and
media of interest. These objectives are developed based on the findings of the
baseline risk assessment, and the applicable or relevant and appropriate
requirements (ARARs).

7. Identify the applicable general response actions (e.g., containment, removal,
and treatment).

8. Estimate the areas and volumes of impacted media that exceed the remedial
action objectives based on information developed in the RI.

9. Identify and screen the potentially applicable remediation technologies for
each impacted media to obtain a set of feasible technologies for use in
achieving RAQs.

10.  Assemble the retained technologies into remediation alternatives that cover
the full range of possible response actions. The alternatives are then screened
based on effectiveness, implementability, and cost to eliminate alternatives
that are impractical, infeasible or too costly relative to the other alternatives,

11.  Develop and evaluate the retained alternatives in sufficient detail to support

selection of a site remedy.

This report consists of the Final RI and FS for the Norseland site. The RI portions of this
report, together with the Work Plan (Golder 1993a) contain steps 1 through 5 with the
exception of a formal baseline risk assessment, Data collected during the Rl include two
quarterly rounds of groundwater sampling, soil sampling of landfill soils and debris, and
several episodes of soil vapor, mobile home skirt air (crawlspace air), and ambient air (both
on- and off-site) sampling. With respect to step 5 (Baseline Risk Assessment), a formal
baseline risk assessment has not been conducted as part of this Rl due to the decision to
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relocate the existing mobile home residences off of the Norseland site. KPAT received
approval from Ecology to remove the formal risk assessment from this Rl in Ecology’s letter
of June 15, 1995. Even though a formal risk assessment is not included, site data are
compared to risk-based regulatory criteria (MTCA cleanup levels).

The FS portions of this report consist of steps 6 through 11 (outlined above) which includes
all the steps necessary in a final FS to support selection of a site remedy.

1.4 Report Organization

This RI/ES report is organized into the following sections:
¢ Chapter 1, Introduction - This section.

¢ Chapter 2, Data Collection Activities - This section presents the RI data collection
activities by the tasks presented in the Work Plan (Golder 1993a).

« Chapter 3, Physical Characteristics of the Site - This section describes the physical
characteristics of the site on the basis of previous studies, referenced information, and
the data collected as part of the RI. Physical characteristics discussed include the
regional and site geology, hydrogeology, hydrology, and meteorology as well as local
ecological and social characteristics.

o Chapter 4, Applicable or Relevant and Appropriate Requirements (ARARs) - This
section presents the ARARs for the site which are considered in development and
evaluation of remedial alternatives.

o Chapter 5, Nature and Extent of Chemical Constituents Exceeding ARARs - This
section presents the results of the sampling and chemical analysis conducted for the
RI and compares the data to ARARs to determine whether past waste disposal at the
site has resulted in significant impacts. .

e Chapter 6, Phase I Feasibility Study - This chapter develops remedial action
objectives (RAOs) for the site and assembles and screens remediation technologies.
The retained technologies are assembled into remediation alternatives, and the
alternatives are screened to obtain the alternatives for detailed evaluation.

» Chapter 7, Development of Alternatives - This chapter consists of detailed
development and description of the retained remediation alternatives.

« Chapter 8, Evaluation of Alternatives - This chapter consists of detailed evaluation of
the remediation alternatives to support selection of a site remedy:.

¢ Chapter 9, References - This section cites the documentation referenced in the body
of this report,
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» Appendices - Supporting Rl and FS data are included in the Appendices.

Chapters 1 through 9 of the report, along with tables and figures, are included as Volume I
Volumes II and IIf consist of the appendices.

0507chi doc
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2. RI/FS DATA COLLECTION ACTIVITIES

This chapter describes the data collection tasks and activities completed during the course of
the RI/ES. Tasks, which were specified in the Work Plan, were conducted in accordance with
procedures detailed in the Norseland Mobile Estates RI/FS Work Plan (Golder 1993a). Some
additional tasks conducted under this RI were not included or described in the Work Plan
(Golder 1993a). For these tasks (the Soil Gas and Skirt Sampling Study; and the Comparative
Ambient Air Investigation) procedural details are included herein as well as appropriate
background information providing the rationale for including the tasks in the RL
Interpretations of the data collected as part of the RI tasks are provided in subsequent
chapters of this report.

The approach taken during the RI was to focus environmental sampling efforts on the
primary pathways of potential chemical exposure which were identified in the Conceptual
Model (Golder 1993b). These pathways include the following:

e Inhalation of volatile compounds that have been mobilized to the ambient air from
subsurface sources;

» Inhalation of volatile compounds that have mobilized to the interior of homes from
subsurface sources;

e Migration of waste constituents to the groundwater and subsequent migration of
potentially affected groundwater to either the accessible environment (surface water)
or to local drinking water supply wells; and

e Direct exposure and/or ingestion of landfill materials exposed at or near the surface
during excavation, gardening activities, erosion, etc..

A primary focus of the Rl is to identify chemicals in the ambient air that may pose health
risks to residents, identify potential on-site as well as off-site sources that could contribute to
the inhalation exposure pathway, and evaluate the mechanism(s) by which these
compounds might be mobilized. A second objective is to investigate other media, principally
groundwater, to determine if it has been affected by landfilling activities at the site.

As such, data collection activities conducted under the Rl included the following primary
tasks (Task 1 is Project Management):

o Task2 - Data Compilation. A compilation of current information about the site; its
history; and comments and surveys of residents.

¢ Task 3 -Geodetic Control and Base Map Preparation. A geodetic survey of the site to
define site geography and to create an accurate site base map.
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o Task4 -Geophysical Site Survey. The use of geophysical surveying methods to
establish the boundaries of the former landfill and to identify buried objects or debris
outside the historical landfill boundaries.

s Task5 -Soil Vapor Survey. The installation of soil vapor probes and collection of soil
vapor samples to determine the nature and extent of chemicals in soil vapor.

¢ Task6 -Soil Investigation. The excavation of test pits to examine buried waste and
allow for soil sample collection and analysis.

e Task7 -Ambient Air Monitoring, The collection of ambient air samples to assess the
nature, concentrations and possible sources of chemicals in on-site and off-site air.

e Task8 -Surface Water Investigation. The identification of site surface water bodies, if
any, and sampling if deemed appropriate.

» Task9 -Groundwater Investigation. The installation of groundwater monitoring
wells to assess impacts of buried waste on site groundwater quality.

All environmental sampling activities were conducted under an approved Quality
Assurance Project Plan (QAPP), which was included as part of the Work Plan (Golder 1993a).
Detailed information on field procedures needed to carry out most of the investigation tasks
are provided in the QAPP. Additional information is provided herein for tasks not
addressed in the QAPP. Environmental monitoring requirements for ensuring the health
and safety of on-site investigators are described in the HASP (Attachment B to the Work
Plan). The procedures for handling, transfer, and filing of data are presented in the DMP
(Attachment C to the Work Plan). Most field and data collection activities, described in this
chapter, were completed during the period of March 1994 to June 1995.

2.1 Task 2 ~ Site Reconnaissance, Preliminary Data Compilation and Evaluation,
and Preliminary Risk Assessment

2.1.1 On-Site Reconnaissance

On January 27, 1994, a site walk through was conducted to visually assess the current
condition of the site. Personnel from Golder, the Port of Bremerton, KPAT, Ecology as well
as a Tepresentative of the site residents performed a site walk-through in order to gain
familiarity with the site and its features. Observations were made of site topography,
suspected debris piles, the suspected drainfield area, areas of anomalous cracking in street
paving, areas of distressed vegetation, and other site features. The reconnaissance team
noted intermittent odors while exploring the western half of the site. The cdors could be
described as faint, intermittent, and “landfill-like.”
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2.1.2 Data Compilation, Interviews, and Questionnaires

Compilation of existing data, interviews and questionnaires provide a means to obtain
valuable site information regarding previous disposal activities as well as current
perceptions of odors. These tools were used to supplement the current information known
about the site.

2.1.2.1 Data Compilation

Golder personnel visited the Bremerton-Kitsap County Health District (BKCHD) offices to
review its data files on Norseland and the vicinity. Several files were selected for duplication
and transfer to the Norseland project file.

Golder personnel visited the Puget Sound Air Pollution Control Agency to review files
related to odor complaints, air monitoring, or other investigations or records pertaining to
the Norseland site. Several files were selected for duplication and transfer to the Norseland
project file,

An additional activity within this task was compiling the currently available results from
previous investigations, and contacting the State of Washington Department of Wildlife
(DOW) to determine if endangered or threatened species or critical habitats have been
identified on or near the Norseland site. The DOW conducted a database search of three
databases - Nongame Heritage, Priority Habitats and Species, and Washington Rivers
Information System. General information regarding the background of the site including
climate and topography, history and previous studies is included in Section 3.1. The results
of the database search are presented in Section 3.5.

2.1.2.2 Questionnaires and Interviews

A focused questionnaire was prepared to solicit opinion about odor events. The
questionnaire was prepared by Golder and reviewed and approved by KPAT and Ecology
prior to distribution. These were circulated at the Norseland site itself, as well as to nearby
residents and employees at the Olympic View office park. The questionnaire was designed
to obtain information about the perception of odor events as well as potential problems with
settlement of mobile homes and potential problems related to the sewer system at the
Norseland site and within the surrounding community.

A limited number of interviews were conducted with persons who have knowledge of
previous site activities or site conditions relevant to the RI/FS. The focus of these discussions
was topics including the nature of waste disposal activities at the site, and the location of
possible on-site wells. The interviews were recorded on standard telecon forms for inclusion

in the project files.

The results of the data compilation activities conducted under this task are summarized in
Section 5.3.1. A summary of the Norseland site questionnaire responses is included in
Appendix A.
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2.1.3 Preliminary Risk Assessment

The approved Work Plan for the Norseland RI/FS specifies that a preliminary risk
assessment would be completed during the early stages of the Remedial Investigation, using
information collected and compiled from existing sources as a basis for evaluation.
Compilation of existing information indicated the data regarding airborne chemical
compounds developed during preliminary studies (SAIC 1992, AGI 1993b) were insufficient
to derive preliminary risk data. In addition, data review of existing information did not
discover on-site groundwater quality data. The only existing soils data at the time the
preliminary risk assessment was to be conducted consisted of chemical analysis of the “blue
clay” and petroleum-impacted soils. The blue clay was originally believed to potentially
contain lead at unacceptable concentrations, but additional analysis revealed acceptable lead
levels. The petroleum-impacted soils were localized to a small area outside the Norseland
Estates residential area. Insufficient analytical data for all media were available to evaluate
risks. Hence, the preliminary risk assessment effort was not warranted and was not
performed.

2.2 Task 3 — Geodetic Control and Base Map

Performance of the Norseland RI/FS requires detailed maps for reporting and presentation
purposes. A system of horizontal and vertical control was established for the site through a
combination of horizontal and vertical surveys and aerial photogrammetry. Horizontal
surveys reference Washington State Plane Coordinates, and elevations are National
Geodetic Vertical Datum (NGVD 1929), in accordance with WAC 173-340-840(4)(e-f).

The site surveying work was performed by personnel from the Kitsap County Department
of Public Works who provided coordinates for a series of temporary benchmarks (TBMs)
established by Golder at the site. Twenty (20) TBMs were located at the site, primarily at the
center of local street intersections. The coordinates, when possible, were obtained by direct
differential Global Positioning System (GPS). Points unable to receive satellite transmissions
were calculated by distance-distance intersection calculations from two GPS observed points
nearby.

The horizontal coordinates determined for each of the TBMs were entered into an electronic
format for import into AutoCad®. The resulting AutoCad® plot of the TBM locations was
then overlain onto a digitized aerial photo of the site resulting in the creation of a plan view
site map with horizontal grid based on the TBM coordinates. Figure 2-1 depicts the locations
of the TBMs and resulting base map for the site.

In addition to coordinates for the TBMs, coordinates were also determined for the soil vapor

probes, monitoring wells and geophysics data collection points. A listing of all coordinates
determined in the site surveying work is included as Appendix B.
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2.3 Task 4 — Geophysical Site Survey

Two geophysical methods, electro-magnetic (EM) and ground penetrating radar (GPR), were
employed at the Norseland site to delineate the extent of the former landfill area, and
identify any other miscellaneous subsurface objects. A description of the equipment used
and tasks performed is included below. The locations of the EM and GFPR surveys are shown
in Figure 2-2.

2.3.1 Electromagnetic Induction

A Geonics EM-31 Terrain Conductivity Meter was used to measure subsurface electrical
properties at the site. The EM-31is a portable instrument with transmitter and receiver coils
located at opposite ends of a fixed 12-ft boom. The instrumentation and an analog meter are
located at the midpoints of the coils, and are usuaily worn on the hip of the operator.

The EM-31 measures subsurface electrical properties using the principals of electromagnetic
induction. A primary electromagnetic field is produced by the transmitter coil, which
induces eddy currents in the subsurface. These induced ground currents generate a
secondary magnetic field. The total (a combination of the primary and secondary fields) is
detected by the receiver coil. '

Both the quadrature and in-phase components of the total field are measured. The
quadrature component is a ratio of the total field to the primary field and is directly
proportional to the apparent subsurface conductivity. The EM-31 converts this ratio to a
conductivity value in millisiemens per meter (mS/m). The in-phase componentis a
measurement of the degree to which the total field is in phase with the primary field and is
expressed in parts per thousand (ppt). The in-phase component is useful in identifying
metallic objects.

Factors which may affect subsurface conductivities include changes in soil type, variations in
moisture content of the soils, and the presence of chemicals in soil and/or groundwater. The
presence of buried metal, voids, and underground utilities also affect the conductivity data.
The EM-31 measures the apparent subsurface conductivity, which is a contribution of these
variables within the effective range of the instrument. The EM-31 has an effective depth of
penetration of about 18 ft.

Because EM can be significantly affected by the presence of nearby metal objects, such as
buildings and utilities, the use of the technique at Norseland was restricted to the non-
inhabited portions of the site suspected of containing landfill debris. This region is generally
located to the northwest of the occupied lots. The locations of the EM-31 surveys are shown
in Figure 2-2.

2.3.2 Ground Penetrating Radar (GPR)

The GPR survey was conducted with a GSSI SIR system 4 radar. This system consists of a
500 Mhz and 300 Mhz antennae, a control unit, and a 200-ft cable connecting the antennae to
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the control unit. The data are displayed on an EPC 8700 thermal graphic recorder, The
system is powered by a 12-volt car battery.

GPR is a continuous reflection profiling technique that transmits radar pulses into the
subsurface and records the subsequent reflections. A radar antennae is pulled along the
ground surface at a slow walking pace, and radar pulses are transmitted into the ground for
every few inches of forward motion. The transmitted pulses are reflected from subsurface
discontinuities that have contrasting electrical properties. Reflections can be produced by
layering or other discontinuities in the soils, the water table, discrete objects such as pipes,
drums, storage tanks, pits and trenches, and miscellaneous debris. The graphic record that is
produced depicts a cross-sectional view of the subsurface along the survey line. A location
mark, indicated by a vertical dashed line on the GPR records, is recorded as the antenna
crosses known reference points on the ground.

Identification and classification of a target or subsurface reflector is based on the
interpretation of the reflection patterns displayed on the GPR record. The characteristic
reflection pattern, or “signature”, of subsurface targets and soils depends on the depth, size,
orientation, and electrical properties of the feature. Discrete targets, such as drums, tanks,
and utilities appear as hyperbolic or inverted crescent-shaped reflection patterns. Large
concentrations of debris appear as an anomalous zone of high amplitude reflections on the
GPR record. Trench or pit boundaries appear as a continuous reflection that dips in the
direction of the trench.

Maximum depth of penetration of the GPR signal is dependent on the frequency of the
antenna used and the electrical properties of the soils. The presence of water or fine-grained
sediments, such as silts or clays, reduces the depth of subsurface penetration.

The GPR surveys were conducted within inhabited areas of the Norseland site to support
the EM surveys in the definition of the previously-active landfill limits. The method is well-
suited to this application, because the equipment is not generally affected by proximity to
metallic objects, which tend to affect the accuracy of other geophysical methods, such as EM.
The locations of the GPR tracklines are shown in Figure 2-2.

2.3.3 Field Procedures

On February 22, 1994 Golder mobilized a geophysical survey team to complete
electromagnetic and ground penetrating radar surveys at the Norseland site. The work was
completed on March 3, 1994. This activity was somewhat hampered by heavy rain, which
extended the field time beyond the amount estimated.

Prior to data collection with the EM-31, Golder personnel laid out a reference grid on the
field to the west of the Norseland site. The grid was established by using a measuring tape,
Brunton compass, wooden lathe, and fluorescent flagging, The grid extended from 00+0 N
to 12+00 N and from 2400 W to 4400 E. The grid points 00+0 N, 00+0E and 12+00 N,
00+0E were surveyed during the site geodetic survey and were identified as TBM-19 and -
12, respectively (Appendix B). The grid was laid out to facilitate the use of the EM-31, which
assigns and records the measured value to a grid point. This allows for the relocation of
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anomalous areas interpreted from the collected data. These data were collected to delineate
the western, northern and southern boundaries of the former landfill. A more detailed EM-
31 survey was conducted near the center of the mobile home park. The locations of the EM-
31 surveys are shown in Figure 2-2.

A ground penetrating radar survey was completed along the site streets and at several other
selected locations in order to define the eastern boundary of landfill debris. Figure 2-2
shows all GPR tracklines. A GPR trackline was also situated parallel to Highway 3, between
the highway and the eastern-most mobile homes, along the long axis of a topographical low
area. On the basis of physical appearance noted during the site reconnaissance, this area
appeared to have been excavated, probably for borrow for use elsewhere on the site.

Additional activities undertaken during the geophysical survey were the installation of rebar
markers in the undeveloped area and the placement of P-K nails at prominent street
intersections for subsequent survey and use as benchmarks.

The results of the geophysical surveys, consisting of a map of the interpreted former landfill
boundaries, are presented below in Section 3.2.

2.4 Task5 - Soil Vapor Sampling

This task consists of soil vapor sampling to quantify the significance of the landfillas a
potential source of hazardous vapors at the site.

There were two separate phases of soil vapor sampling conducted during the RI. The first
phase, designated herein as the Initial Soil Vapor Study, was specified in the Work Plan
(Golder 1993a). The second phase, designated herein as the Soil Vapor and Skirt Sampling
Study, was not included in the Work Plan but was conducted in response to results obtained
in the initial study. Each of these is described below. Table 2-1 summarizes analyses
performed during each of the air sampling tasks conducted under this RI.

2.4.1 Initial Soil Vapor Study

2.4.1.1 Soil Vapor Probe Installation

Golder equipment and personnel were mobilized to the Norseland site on March 21, 1994 to
install soil vapor probes, perform field screening, and collect soil vapor samples. Soil probe
installation and sampling continued through March 25, 1994, Equipment and personnel
were again mobilized to the site on March 29, 1994 to complete the assigned tasks.

Sampling locations were selected on the basis of several factors:

¢ The distribution of landfill debris, suspect fill material, and native soil, as determined
in the geophysical study;

o The results of soil vapor sampling programs carried out by SAIC and AGJ;
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¢ Suggestions by local site residents, made on the basis of current or historical
knowledge of site conditions.

The soil vapor sampling program described in the work plan was modified slightly to
provide for additional screening points. The plan specified that a total of 20 to 25 samples
probes would be installed and sampled. During the probe installation phase, a total of 52
probes were installed for preliminary screening, with the sampling points to be selected after
the screening was completed. Probe locations are shown in Figure 2-3.

The 52 probes were screened with an Organic Vapor Analyzer, Organic Vapor Monitor, and
H,S meter. The results of the screening were used to select 24 of the 52 probes for further
analytical testing. Subsequent to the first analytical sampling round, two of the selected
probes were dropped from the list, and one probe was switched for a total of 22 probes
selected for further analysis. Probes were typically selected if the difference between the
ambient air screen value and the soil vapor screen value appeared elevated with respect to
other probes. Several probes with low screening responses were also selected for analytical
testing, These were selected due to their proximity to suspect areas observed in prior
investigations. The locations of the soil vapor probes installed at Norseland and those
selected for sampling are shown on Figure 2-3.

Probes were constructed of approximately g-inch diameter, Schedule 80, mild steel tubing,
5 feet in length. Installation was based on Golder technical procedure TP-2.24, “Sampling
and Analysis of Soil Gases”. The probes were decontaminated prior to transport to the site to
remove all oil or other contaminants. Probes were installed by hand, using a fence-post
driver to install each probe to a nominal depth of 3 feet. Prior to driving, a decontaminated
carriage bolt was inserted into the down-hole end of each probe, to prevent soil from
entering the pipe while it was being driven. Following installation and prior to sampling,
each probe was pulled back approximately 2 inches to allow the carriage bolt to drop free of
the probe bore. The upper end of the probe was closed with a single-hole rubber stopper,
equipped with a three way valve, that was inserted into the probe bore. The valve and
rubber stopper were sealed with “parafilm”, a wax material. Each probe was also sealed
where it penetrated the soil with a bentonite slurry. A label with the probe identification
number was secured to the probe with transparent tape. A schematic diagram of the probe
installations is shown in Figure 2-4.

2.4.1.2 Soil Vapor Sampling

All 52 of the installed temporary soil vapor probes were screened with an OVM, Sulfide
samples were collected from 24 of the probes. Aldehydes, VOCs, aliphatic amines and
atmospheric gases were sampled from 22 of the probes. Table 2-1 summarizes the analyses
performed.

In an effort to determine the effects of various volume withdrawals from a probe on the
concentrations measured in a sample, a “step test” was performed at three of the soil vapor
probes. Volatile organic compound (VOC) analyses were performed on the samples
collected from the step tests. The procedures used are described below.
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2.4.1.2.1 Screening

Screening of all the probes was performed by Golder field personnel with an OVM to help
ascertain which probes would be tested further, and prior to sulfide, aldehyde, and aliphatic
amines, and VOC volume consideration sampling.

In general, probes were screened using the following procedure:
» The desired instrument was operated in ambient air to obtain a background value;

+ The instrument was connected to the probe via tubing attached to the 3-way valve,
and was operated to purge the probe of atmospheric air (given the volume of the
probe bore and the pumping rate, this calculated to 54 seconds);

+ At the conclusion of the purging the instrument was read and the result recorded;
s A second background reading of ambient air was then made and recorded;

» The probe was sealed with a tamper-proof seal prior to moving on to the next probe.

24.1.2.2 Sulfide Sampling

Sulfide sampling was conducted on March 23, 1994 by Golder field personnel. A total of 24
soil vapor probes were sampled for sulfides. Upon arrival at a probe, the parafilm seal was
examined for evidence of tampering, then removed. The ambient air in the vicinity of the
probe was tested with an OVM and recorded, then the probe was tested with the OVM for
54 seconds {one probe volume) and the highest reading was recorded. Another ambient air
background reading was then taken and recorded.

The sulfide samples were taken using a new Tedlar bag and a lung sampler. The Tedlar bag
was placed in the lung sampler and connected to the probe via a new section of Teflon
tubing, and the three-way valve was opened to allow air to travel to the Tedlar bag. A low-
pressure pump was then connected to the pumping port of the lung sampler, and the
sampler lid was closed. The pumping action of the pump produces a relative negative
pressure, allowing the Tedlar bag to fill with sample from the soil vapor probe. Once the
sample was obtained, the valve to the probe was closed.

After each sample was obtained, it was labeled as to the date, time, location the sample was
taken, as well as the sampler’s name. Once a sample was labeled, it was immediately placed
in a rigid, insulated cooler. No ice was added to the cooler. All sampling events were
recorded in the field notebook. Finally, the three-way valve and rubber stopper were sealed
with parafilm.

2.41.2.3 Aldehyde Sampling

Aldehyde sampling was conducted on March 24 and 25, 1994. A total of 22 soil vapor probes
were sampled for aldehydes. A blank and two duplicate samples were also collected. Upon
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arrival at a probe, the parafilm seal was examined for evidence of tampering, and removed.
The ambient air in the vicinity of the probe was tested with an OVM and recorded, then the
probe was tested with the OVM for 54 seconds (one probe volume) and the highest reading
was recorded. Another ambient air background reading was then taken and recorded.

Sampling was accomplished by pumping at least 20 liters but less than 50 liters of soil vapor
through a sep-pac cartridge. An SKC programmable air pump was used to pull the gas
though the cartridge. The air pump used for the sampling was connected with a “dummy”
cartridge, and calibrated to a flow rate of 1 liter per minute (LPM) or less. The calibration
information was recorded in the field notebook, and the time requirement needed to pump
at least 20 liters was calculated, recorded and the pump was programmed to operate the
calculated amount of time. The sample cartridge was labeled with its identification and put
in line with the calibrated sampling pump and the probe. The valve to the probe was
opened, and the pump started. Once the sampling had begun, the operation was set up at
the next well to be sampled.

Once the sampling period had expired, the field crew returned to the probe. The sampling
cartridge was taken out of the line, sealed, bagged, and placed on ice in a rigid, insulated
cooler, The pump rate of the pump was then checked with the dummy cartridge, and the
flow rate recorded.

2.4.1.24 Volatile Organic Compound and Atmospheric Gases Sampling

Volatile organic compound (VOC) sampling was conducted by Golder field personnel on
March 24 and 25, 1994, A total of 22 probes were sampled. Additionally, an equipment
blank sample and two duplicate samples were taken. Immediately following the aldehyde
sampling, the VOCs sample was taken. An evacuated 6-liter SUMMA canister {constructed
of stainless steel) was attached to the three-way valve on the probe, and the probe valve and
SUMMA canister valve were both opened to allow sample to fill the empty canister. Both
valves were held open for approximately 30 seconds, or until it appeared that the canister
had been filled. The date, ime, sample identification, and sampler identification were all
recorded on the attached tag on the SUMMA canister, and in the field notebook. The
SUMMA canisters were then placed in the cardboard boxes they were shipped in, labeled,
and taped shut. Before departing a probe, the three-way valve and rubber stopper were
sealed with parafilm. Aliquots for the atospheric gases analyses were taken from the
SUMMA canister.

24.1.2.5 Aliphatic Amines Sampling

The sampling for aliphatic amines was conducted on March 29, 1994. A total of 22 probes
were sampled. The sampling technique used was very similar to that for the aldehyde
sampling,

Upon arrival at a probe, the parafilm seal was examined for evidence of tampering, and

removed. The ambient air in the vicinity of the probe was tested with an OVM and
recorded, then the probe was tested with the OVM for 54 seconds (one probe volume) and
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the highest reading was recorded. Another ambient air background reading was then taken
and recorded.

Sampling was accomplished by pumping at least 20 liters but less than 50 liters of soil vapor
through a silica gel cartridge. An SKC programmable air pump was used to pull the gas
through. The air pump used for the sampling was connected with a “dummy” cartridge,
and calibrated to a flow rate of 1 liter per minute (LPM). The calibration information was
recorded in the field notebook, and the time requirement needed to pump at least 20 liters
was calculated, recorded and the pump was programumed to operate for the calculated
amount of time. The sample cartridge was labeled with its identification and put in line with
the calibrated sampling pump and the probe. The valve to the probe was operned, and the
pump started. Once the sampling had begun, the operation was set up at the next well to be
sampled.

Once the sampling period had expired, the field crew returned to the probe. The sampling
cartridge was taken out of the line, sealed, bagged, and placed on ice in a rigid, insulated
cooler, The pump rate of the air pump was then checked with the dummy cartridge, and the
flow rate recorded. Finally, the three-way valve and rubber stopper were sealed with
parafilm.

2.4.1.2.6 Soil Vapor Volume Consideration Testing

In an effort to determine the effects of various volume withdrawals from a probe on the
concentrations measured in a sample, a “step test” was performed on three of the soil vapor
probes. A testconsisted of an initial sample collected after one probe volume had been
purged with the OVM (0 liters purged), then at various “steps”. Steps were selected to vary
geometrically. Probe SV-26 was sampled after 0, 20, 40, 80, and 160 liters purged. Probe SV-
10 was sampled after 0, 28, 56 and 112 liters purged. Probe SV-42 was sampled at 0, 32, 64,
and 128 litexs purged.

Three pumps were calibrated to 1 liter/minute for use on each of the three selected soil vapor
probes. Time required for each pump was calculated between sampling stops. The flow rate
on each pump was checked after all the samples had been collected.

Samples were collected to evacuated glass vials fitted with an air-tight rubber stopper in the
neck of the vial. Samples were collected by piercing the rubber stopper with a sampling
needle attached to the three-way valve on the probe. The valve on the probe was then
opened to allow sample to be collected to the glass vial. The other outlet of the three-way
valve was fit with another three-way valve to prevent gas from flowing into the vial
immediately preceding sample acquisition,

The vials were labeled with the date, time, location, volume purged, and sampler’s names.
The vial then was immediately placed in a rigid, insulated cooler with ice. These samples
were delivered in person to the Redmond laboratory of Golder for VOC analysis on a gas
chromatogram.
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The results of this sampling activity indicated that there were no significant changes in the
levels of the parameters tested after approximately three probe volumes had been purged.
This indicates that removal of three probe volumes during sampling is adequate to insure
collection of a representative sample.

24.1.3 Laboratory Analysis

As indicated above, samples were collected for sulfide, aldehyde, VOCs, and aliphatic amine
laboratory analyses (Table 2-1). These target analytes were selected on the basis of their
potential toxic or carcinogenic effects, their potential for causing characteristic odors, and/or
their association with landfills or sewage treatment processes. Analysis for fixed gases
(atmospheric gases - CO,, methane, nitrogen, oxygen, and total non-methane hydrocarbons)
was also performed. The suite of analytes includes all compounds on the EPA Priority
Pollutant List, as well as other families of compounds that meet the other criteria listed for
selection. Chemical analyses was performed by Air Toxics, Ltd. Folsom, CA. Pace Inec,,
Golden, CO performed the aliphatic amines analysis.

Volatile organic compounds (VOCs) were analyzed using EPA method TO-14, a gas
chromatograph/mass spectrometer (GC/MS) method. This method permits identification
and quantification of VOCs at detection limits into the low part per billion range for most
compounds. Chromatographs were examined for Tentatively Identified Compounds (TICs).

Atmospheric gases (fixed gases) were analyzed using ASTM Method D-3416. Aliquots for
this analysis were taken from the SUMMA canister. Detection limits for the various gases
vary, and are described in the ASTM method.

Sulfur gases and other sulfide compounds (such as mercaptans) were analyzed using EPA
Method 15/16 using sep-pac adsorbent tubes for sample collection. This method provides
detection limits of 0.05 ppm-v.

Aliphatic amines were analyzed using a Gas Chromatograph, Flame Ionization Detection
method described in NIOSH Volume 1V, which utilizes an adsorbent tube for collection.
This method provides detection limits at concentrations of 0.1 ppm-v or above.

USEPA Method TO-11 was used to analyze for formaldehyde and other aldehydes. This
method provides detection limits down to approximately 5 pg/r,

The results of the soil vapor sampling are described in Section 5.3.2. Complete laboratory
reports from the analytical Jaboratory are included in Appendix C.

2.4.2 Soil Vapor and Skirt Sampling Study
2.4.2.1 Rationale

The Soil Vapor and Skirt Sampling Study was conducted in response to the results obtained
from the initial soil gas study. As discussed further in Chapter 3, hazardous chemicals were
detected in the soil vapor samples collected during the initial soil vapor study. The results
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raised concerns about exposure to these chemicals within the interior of the site’s mobile
homes. In order to assess potential risks posed by such exposures, this additional soil vapor
sampling study was initiated. The study’s approach involved characterization of the
undisturbed air in the crawlspaces of 28 homes at the site and simultaneous sampling of soil
vapor directly beneath the crawlspaces. In addition, one ambient air sample was collected.
The homes selected consisted of those located on portions of the site underlain by landfill
debris, as determined in the geophysical survey. Figure 2-5 depicts the study area for the
soil vapor and skirt sampling study.

The crawlspaces were sampled because they represent the next step in the pathway of
possible soil vapor migration into the mobile home park homes. The crawlspaces do not
represent the breathable zone. Concentrations of vapors in the crawlspaces, if originating
from the landfil], could be diluted and at lower concentrations within the overlying home.
Sampling of the crawlspace vapors (rather than the actual home interiors) was felt to be less
subject to possible interferences from ambient chemicals which may be present in the home,
such as those derived from cigarette smoke or household chemical products. Sampling was
conducted at a time when soil gas emission would be high (i.e., dry soil conditions and
barometric pressure either falling or steady).

The study consisted of soil gas and skirt sampling at the locations shown in Figure 2-5.
Concurrent with the soil vapor and skirt sampling, one ambient sample was also collected.
The ambient sample was collected near the entrance to the mobile home park, which was
upwind of the site at the time of sampling. All sampling activities were conducted on the
morning of September 23, 1994.

2.4.2.2 Field Sampling and Laboratory Analysis

Angled soil gas probes 1.5 m in length were installed beneath 28 of the site’s homes. The
probes were installed to a depth of approximately 1 m below the ground surface using the
procedures described above in Section 2.4.1.1 for the initial soil vapor study and based on
Golder technical procedure TP-2.24, “Sampling and Analysis of Soil Gases”.

All samples were collected in 6 L SUMMA canisters. Soil vapor samples were collected using
the procedures described above in Section 2.4.1.2 for the initial soil vapor sampling study.
For the skirt samples, a dedicated Teflon tube was attached to a SUMMA canister and
inserted through a crack or crevice in the skirts surrounding the mobile home crawlspaces.

Samples were sent to Air Toxics Ltd., Folsom, CA and analyzed for VOCs. Table 2-1
summarizes the analyses performed on the soil gas and skirt samples. Analysis of samples
for VOAs was per TO-14 GC/MS. Fixed gases were analyzed for the skirt samples using
ASTM Method D-3416. Aliquots for this analysis were taken from the SUMMA canister.
Discussion of results is in Section 5.3.3. Lab reports are included in Appendix C.

2.5 Task 6~ Soil Investigation

Test pit excavations were completed at the Norseland site in order to verify geophysical
delineation of landfill waste, estimate waste thickness (if possible), determine depth of cover,
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characterize waste type (domestic, industrial, etc.), and provide the opportunity to acquire
soil samples, if desired.

2.5.1 Selection of Test Pit Locations

Sampling sites were located after the completion of the initial soil vapor sampling study and
geophysical surveys. The test pits were chosen to correspond, to the extent possible, with
areas of elevated chemical concentrations in soil vapor and/or to confirm the results of the
geophysical surveys regarding the limits of the former landfill. The locations of the test-pits
are indicated in Figure 2-6.

2.5.2 Test Pit Inspection and Sampling

On July 13, 1994 Golder personnel excavated a total of 11 test pits at the Norseland site. A
rubber-tired backhoe was used to complete the test pits. They were excavated toa
maximum depth of about 12 feet, the typical extension of a medium-sized industrial
backhoe. Representatives from KPAT agencies and Ecology were present for part of this
work. :

Soil removed from the excavation was frequently scanned with an Organic Vapor Analyzer
(which utilizes a flame ionization detector) which provided a field screening capability for
methane, as well as other volatile organic compounds. A hydrogen sulfide detector and
explosimeter were also monitored regularly to observe for elevated concentrations of
methane and or hydrogen sulfide during excavation. The samples were also routinely
screened for radionuclides, using an Eberline radiation meter, performing alpha and
beta/gamma scans. The beta and gamma radiation values represent the total beta and
gamma radiation. The instrument does not report separate values for beta and gamma
radiation.

Organic vapor measurements were collected from all test pits except TP-10 and TP-11.
Excavation of TP-10 uncovered a buried nest of aggressive hornets, which prevented
attempts to obtain organic vapor or radioactivity readings from the test pit or backhoe
bucket. Excavation of TP-11 broke an active sewage drain line. A field judgment was made
that the organic content of the sewage would interfere with accurate measurements of the
VOC content of the soil, so the OVA measurement was not taken.

A sewer contractor was hired to repair the damaged section of pipe and restore the system to
service. This work was accomplished the week of August 29, 1994, and Golder verified that
the repairs had been completed. In addition, a telephone service wire was accidentally
severed during the excavation of one of the test pits. Temporary repairs were made
immediately by the investigation team, and the telephone company was notified by the end
of the day to make a permanent repair.

Hj3S readings were taken in all test pits except TP-8, TP-9, TP-10, and TP-11. TP-10and 11
were not surveyed due to the aforementioned difficulties with insects and sewage. TP-8 and
TP-9 were not surveyed for H35 because the debris excavated from the pits consisted almost
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entirely of broken glass and metal fragments, with insufficient matrix to reasonably scan
with the field instrument. However, soil vapor probes in the vicinity of all of these test pits
indicated that HjS concentrations were below the detection limits of the specified laboratory

analytical procedures.

The Norseland Work Plan specified that if visual observation and/or screening with field
instruments indicated the presence of volatile organic compounds (other than methane) or
other compounds identified in the soil vapor, two soil samples would be collected from each
test pit for subsequent laboratory analysis, One test pit (TP-7), excavated adjacent to soil
vapor probe SV-10, exhibited relatively elevated concentrations of volatile organic
compounds (VOCs). Golder personnel returned to the site on July 25, 1994 to obtain soil
samples from the area of the test pit. As the test pit had been filled in on July 13, a second
test pit was excavated immediately adjacent to the first within fresh, undisturbed soil. Two
samples were collected from different depths (7 ftand 11 ft) within the test pit. These
samples were collected, transported, and stored under chain-of-custody as described in the
QAPP. Ecology also obtained soil samples from the same depth and soil horizon for
comparison. The samples were submitted to Analytical Resources Inc, for analysis. No odors
were detected by Golder personnel in any test pit except TP-7, which had a petroleum odor
which was consistent with the elevated OVA measurements observed at the site.

Topsoil was initially removed and segregated from the fill debris. Fill debris was placed ona
plastic liner. All excavated materials were returned to the test pit immediately following
examination of the pit. The topsoil was returned to the top of the pit area.

All test pits were logged and photographed, as described in the QAPP. Because the two test
pits at TP-7 were located immediately adjacent to one another, a single log was prepared for
the location, Test pit logs and photographs are included in Appendix D, Results of the test
pit investigation are discussed in Section 3.2.

2.5.3 Laboratory Analysis

Two soil samples were analyzed from test pit TP-7 (designated TP-7A and TP-7B) and
represent soils at different depths. Analysis was conducted for volatile organic compounds
by USEPA method 8240 (with examination of chromatographs for Tentatively Identified
Compounds (TICs)), semi-volatile organic compounds by USEPA method 8270, Pesticides
and PCB compounds by USEPA method 8080, and USEPA Priority Pollutant Metals.
Chemical analysis was performed by ARI of Renton, WA. The results of the chemical
analyses of the test pit samples are discussed in Section 5.1. Appendix C contains the ARI
laboratory reports.

2.5.4 Radioactivity Surveys

As a part of well drilling and test pit excavation activities, Golder personnel scanned for
radioactivity at the Norseland site on several occasions. A Geiger counter (Eberline radiation
meter) equipped with alpha and beta/gamma detectors was used during the installation of
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monitoring wells at the site to check for radioactivity in drill cuttings. The results of the
radioactivity surveys are discussed in Section 5.1.1.

2.6 Task 7~ Ambient Air Sampling

2.6.1 Introduction

The Norseland RI/FS was initiated primarily because of complaints of noxious odors

detected by residents at the site and concern for potential health effects to residents resulting
from exposure to airborne chemicals. Air quality surveys at the site have, at times, detected
very low concentrations of organic compounds in the ambient air. This task was conducted
to provide data by which ambient air quality at the site can be characterized and to evaluate
the compounds that may be creating the odors typically perceived at the site.

The Work Plan {Golder 1993a) included a single ambient air sampling task. The ambient air
sampling task described in the Work Plan was aimed at capturing and identifying potential
contaminants that may be present in the ambient air during “odor events”. Work conducted
pursuant to this task is described below as the Ambient Air (Odor) Investigation. In addition
to this work, a second ambient air study was conducted during this RI. The Comparative
Ambient Air Study was performed to characterize local off-site ambient air versus on-site air.
The addition of this study to the RI was prompted because of the persistent detection of
primarily two compounds, benzene and chloromethane, during the Ambient Air (Odor)
Investigation. The two compounds were being detected at levels representative of typical
background concentrations for rural and suburban/urban areas. The Comparative Ambient
Air Study was intended to determine whether the source of the compounds was on-site or
off-site.

The two ambient air investigations are described below.

2.6.2 Ambient Air (Odor) Investigation

2.6.2.1 Background

Air sampling under the ambient air (odor) investigation was initiated at the site to capture
and identify potential contaminants that may be present in the ambient air during odor
events. Samples were acquired at various locations on the site to evaluate the variability of
compound concentrations across the site, and at several off-site locations, to develop a
preliminary characterization of the air quality in the vicinity.

The Work Plan (Golder 1993a) provided for two ambient air (odor) sampling rounds during
strong odor events at Norseland. Each sampling round was to include sampling at six
stations: three located within the Norseland community (on-site), and three located around
the Norseland site perimeter (off-site). The locations of the sampling stations were to be
selected on the basis of the soil vapor survey results, responses to site questionnaires, and
information gained during an on-site familiarization period for the resident engineer
(described below). Additional sampling was also approved to permit the capture of three
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ambient air samples at fixed locations near the Olympic View Sanitary Landfill (OVSL)
located to the west of the Norseland site. These fixed stations were intended to provide data
regarding the concentration and variability of captured organic and inorganic compounds
across an extended transact of the Norseland site and the OVSL site during significant odor
events. The timing of sampling was to be based on the site engineer’s evaluation thata
given sampling event was sufficiently strong to provide useful results, i.e. at the engineer’s
discretion.

An Ambient Air Standard Operating Procedure (SOP) was prepared by Golder which
defined criteria for initiating a sampling event. The initial SOP was dated 12/16/94. This
SOP was not a part of or required under the Work Plan, but was written to provide guidance
to field personnel in ambient air monitoring activities and to define the criteria necessary to
trigger an odor sampling event. The SOP was originally written to require a “site-wide”
odor event for the performance of the odor sampling round. It became apparent during the
odor investigation that the site-wide events either happen very infrequently or not at all,
and the SOP was modified, as discussed below, to include an option to sample a localized
odor event, The evolution of the SOPs are reflected in Appendix I which includes copies of
all SOP and Technical Procedures prepared for this task.

In accordance with the Work Plan (Golder, 1993a), QA audits were conducted for the odor
sampling events. The QA audits, termed Surveillance Inspection Reports (SIR), are included
in Appendix L.

2.6.2.2 Single-Location Sampling Event

The following subsections describe the method for observing localized odors, selecting a
suitable odor event for sampling, acquiring a sample, and performing required Quality
Assurance, pursuant to the Quality Assurance Plan, Attachment A of the Work Plan.

2.6.2.2.1 Golder-Initiated Observations

Golder field personnel were present at the site from December 5 through December 23, 1994
for approximately six hours per day. Beginning in January 1995, a resident Golder engineer
or environmental scientist was present at the site on a five-day per week, 24-hour per day
basis from early January 1995 through March 22, 1995. The resident individual took up
residence in an apartment located in the mobile home park community center. In total
therefore, Golder field personnel were present at the site on a daily basis for over three
months. The primary function of the field personnel during this residence period was to
document the nature and occurrence of odor events and to conduct sampling during strong
odors. Also, he or she was available for consultation with residents and document his or her
perception of air quality at selected Jocations during odor events, as well as distribute,
collect, and tabulate questionnaires or surveys. Itis important to note that all Golder field
odor surveyors were tested in Golder’s lab for their odor detection threshold and
discrimination for common landfill gases. A summary of the observations made by the
Golder residents at the site is included in Section 5.3.1 and Appendix E.
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A protocol was established in the Ambient Air SOP for performing regular site excursions to
investigate for odors at the Norseland site and in the vicinity of OVSL. The required
activities and documentation responsibilities included:

» Site excursions were conducted by the Golder representative on an hourly basis
between 0600 and 1100. Site excursions could be conducted either on footorin a
vehicle. For any odor detected, the investigator spent a minimum of two to three
minutes observing and documenting the local atmospheric conditions;

» All odor events were logged in the field book, with notations including time of day,
wind velocity, general meteorological conditions (e.g., rain, fog, clear), odor
description, and odor intensity;

o Ifanodor was detected by the field investigator at an intensity of “3,” or more, as
defined in the Ambient Air SOP, the investigator prepared to collect an ambient air
sample as described in TP-1.2-25, “Ambient Air/Soil Vapor Sampling for Chemical
Analyses”. An intensity of “3,” was defined in the Work Plan as being readily
noticeable and continuously observable for a period of at least 3 minutes. All types of
odors, without restriction, (e.g., sweet, sour, “landfill”) were recorded.

* Meteorological data was obtained from the Bremerton National Airport and from
OVSL for quantitation of meteorological conditions during this task.

2.6.2.2.2 Resident-Initiated Obserw_ztions

In addition to odors identified by Golder personnel for potential sample acquisition, field
investigators also responded to communications from Norseland residents that an odor
event was underway. These communications included telephone calls, telephone messages,
or direct communication.

Upon notification that an odor event was occurring, the investigator was to respond as
quickly as practicable to the location of the event to meet with the resident. The investigator
logged the following resident observations:

+ Time odor was noticed;

¢ Location where odor was first noticed;
¢+ Description of odor;

» Intensity of odor when first noticed;

+ Current intensity of odor.

If the current intensity of the odor was “3,” or above, the investigator prepared to collecta
sample of outdoor ambient air. Prior to beginning sample collection, the investigator was to
query the resident if the odor was still present. If the intensity is still at “3” or above, the
sample collection was to be initiated as described in TP-1.2-25.
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All observations recorded by Golder personnel during the nearly four month period of site
observational monitoring were recorded in a series of three log books maintained in the
project’s files. The results of these qualitative observations are summarized in Section 5.3.1.

2.6.2.2.3 Odor-Event Sampling

A “false start” to sample an odor event occurred on the morning of December 23. Golder's
field technician determined that an event of approximately 6 ona 1 to 10 scale was
underway, and initiated sampling at the three stations situated within the Norseland
residence area. The intensity of the odors quickly diminished before all air sampling stations
could be activated. The approved work plan made provisions for false starts, so the depleted
sampling media (gel tubes, Summa canisters, Tedlar bags) were replaced in preparation for
the next sampling attempt.

On the basis of observations made through December and January, KPAT modified the
ambient air sampling protocol, as discussed above. Observations made during these months
of presumed peak odor frequency indicated that odors did not occur over a sufficiently wide
area to permit the initiation of sampling under the current protocol. The modifications to
the protocol would permit sampling at a single outdoor location at Norseland, wherever an
odor was perceived by either a Golder field investigator or a Norseland resident, subject to
minimum qualifications (i.e., the event must register at least a “3” on a 1 to 10 scale: it must
be clearly and constantly noticeable to the observer).

As a result, two ambient air sampling rounds were accomplished during strong odor events;
the first on March 9, 1995 and the second March 17, 1995. Each sampling round consisted of
a localized odor event. The sampling locations for the two events are shown in Figures 2-7
and 2-8,

The procedures for acquiring, managing, shipping and analyzing ambient air samples are
provided in the Ambient Air SOP and in the Technical Procedure TP-1.2-25. These are
included in Appendix I. Chemical analyses conducted on the odor samples are summarized
in Table 2-1. Results of the chemical analyses conducted in the odor investigation are
presented in Appendix C and evaluated in Section 5.3.4.

2.6.3 Comparative Ambient Air Study

2.6.3,1 Field Sampling Plan

This study was conducted in order to characterize local off-site ambient aix versus air in
Norseland mobile home skirts and the soil vapor. Sampling was performed during six
sampling events (May 30, June 1, June 6, June 7, June 14, and June 16, 1995) under the
following conditions:

1) When the wind direction is steady from a single direction (i.e., within a 90° range),
and
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2) When there is a steady or falling barometric pressure (BP) measured at the
Bremerton National Airport.

The following describes the field sampling task for each of the six sampling events:

» 3 upwind, off-site ambient air samples were collected using SUMMA canisters with
pre-calibrated flow controllers. Sample analysis was according to the USEPA
Method TO-14, described in the Compendium of Methods for the Determination of
Toxic Organic Compounds. Samples were collected over a 1 hour period. The
sampling results are to be used to characterize off-site ambient air in the immediate
vicinity of, but not impacted by (i.e., upwind) the Norseland site.

+ 1 on-site ambient air sample was collected using a SUMMA canister with calibrated
flow controller. The sample was collected concurrently with the 3 upwind samples
overa 1 hour period. The objective is to characterize on-site ambient air and
compare on-site and off-site ambient air. Sample analysis was according to the TO-14
Method.

« 4 skirt air samples were collected from 4 separate on-site lots using SUMMA canisters
with calibrated flow controllers. Sample analysis was according to the TO-14
Method. Samples were collected concurrently with the ambient air samples overa 1
hour period. The sample analyses are to be used to characterize the air in the skirts
below the 4 subject mobile homes.

4 3s0il gas samples were collected from probes located on the same lots as the skirt
samples using SUMMA canisters with calibrated flow controllers. The samples were
collected concurrently with the ambient air samples over a 1 hour period. Sample
analysis was according to the TO-14 Method. The sample analyses are to be used to
characterize the soil vapor underlying the subject mobile homes.

Thirteen samples were collected for each sampling event (as outlined above) during 6
separate events. The events occurred on May 30, June 1, June 6, June 7, June 14, and June 16,
1995 Two duplicates were collected with off-site ambient air samples, two with skirt
samples, one with a soil vapor sample and one with an ambient air sample. Table 2-1
sumimarizes the analyses conducted.

2.6.3.2 Specific Tasks

Prior to a sampling event, Golder staff monitored AWOS meteorological data from the
Bremerton National Airport the day before a planned sampling event, Sampling was
conducted when barometric pressure was stable or falling and wind direction was detectable
and steady from one direction. Golder field persornel met at the site the following morning,
set up the sampling equipment, and collected ambient air, skirt air, and soil vapor after
establishing that a consistent prevailing wind direction was maintained in the site area. The
following sections provide the details of these procedures.
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All samples were collected in 6 L. SUMMA canisters for a one hour period in order to collecta
four liter sample for analysis. In order to do this, a precalibrated flow controller was
provided by the analytical laboratory, Air Toxics Ltd. (ATL), which was calibrated in the
laboratory to allow a near constant flow into the canister for one hour and guarantee thata
final pressure of approximately -10 ” to -12” Hg or 3.5 - 4 liters of air was collected..

After arriving on-site, Golder staff recorded AWOS wind direction/speed data at intervals of
one call every 5to 10 minutes, or as often as possible. Consistent prevailing wind was
interpreted as being from a direction within a 90° range for a period of 60 minutes. After this
was established, three off-site ambient stations were established as follows:

¢ Sample 1 was located off-site, adjacent to the Norseland property line, and was
oriented to the prevailing wind direction from the approximate center of the site,
which for purposes of this investigation is the center of the old landfill area, near
Ambient Air Station - 2 (AA-2), on Lot 66. So, if the wind was from 180° (True North),
Sample 1 was at an off-site location oriented 180° from the Lot 66. The AWOS reports
in Magnetic North, 21° east of True North, so compass settings were set to account for
this declination in order to coordinate readings to site maps.

» Samples 2 and 3 were located approximately 20° in either direction from Sample 1,
i.e., Sample 1 at 160° and Sample 2 at 200°. In this way sampling occurred within a
40° wedge of the site center, based on the prevailing wind.

After the stations were established, Golder staff called the AWOS station to confirm and
document wind direction/speed and barometric pressure, and to ensure that conditions
were consistent with previous measurements. If they changed, Golder staff were to
document the changes and continue sampling for one hour, That s, if Sample 1 was at 180°
from the middle of the old landfill area (i.e., Lot 66), the prevailing winds should not have
changed direction outside of a 135° to 225° orientation, i.e., outside of the 90° sampling
wedge. Figure 2-9 provides a conceptual model for establishing off-site ambient air sample
locations. Figures 2-10 through 2-15 show the location of the ambient air samples collected
during the six sampling events.

Golder staff continued documenting AWOS wind direction/speed and barometric pressure
measurements every 5 - 10 minutes or as often as possible during the sampling event.

The on-site ambient air sample was placed at the center of the old landfill area on the RV
road, adjacent to Lot 66.

All samples were collected according to the following guidelines:

o The sample identification was affixed to the SUMMA canister and recorded in the
canister sample ID in the field logbook.

e The off-site ambient air sampling canisters were set up at the predetermined sample
locations, as described above. Ambient air and soil vapor samples were taken by
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opening the valve of the canister. All SUMMA canisters were placed out of direct
sunlight during sampling to minimize flow rate drift.

¢ The soil vapor and skirt samples (4 of each) were set up at the following mobile home
units:

e Lot39
o Lot54
o Lotél
e Lot63

» For soil vapor collection, the SUMMA canisters were connected to the sample probe
via Teflon tubing. For skirt air collection, the Teflon tubing was attached to the
SUMMA sampling port and inserted into the skirt. The soil vapor and skirt air
samples were collected concurrently for each of 4 mobile homes sampled.

The times when sampling commences was documented for each sampling site and
each SUMMA canister’s internal pressure was recorded on the attached regulator in
inches mercury (“ Hg). The initial reading was to be approximately -29 ” to -30 "Hg.

» The samplers were shut off after one hour. The time and SUMMA pressure reading
were recorded. The regulator was to read approximately -10 ” to -12 “"Hg in order to
ensure that approximately 3.5 to 4 liters had been collected.

* The samples were prepared for shipment to the lab. Each SUMMA canister’s internal
pressure was documented on the chain of custody form, so that the lab could verify
sample integrity. Also the flow controller number for each SUMMA canister sample
was documented.

Two Golder field scientists conducted the sampling for each event. As indicated earlier,
sampling occurred on May 30, June 1, June 6, June 7, June 14, and June 16, 1995, Table 2-1
summarizes the analyses conducted. Results of the chemical analyses conducted in the
comparative ambient air investigation are presented in Appendix C and evaluated in
Section 5.3.5.

2.7 Task 8 - Surface Water Investigation

The RI surface water investigation consisted of characterizing the site to determine the
surface drainage patterns, to determine whether surface streams are potentially exposed to
contaminated materials, evaluating any erosional features to evaluate whether contaminated
materials or landfill wastes are likely to be exposed, and determining if any sampling and
analysis is required.

Current stereoscopic aerial photographs were examined using a Bausch and Lomb Zoom

Transfer Stereoscope to identify and define surface streams at the site. The site was then
field checked to verify the aerial photos interpretations. The site was inspected to identify
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and locate any springs or seeps, sinkholes (which may indicate subsidence of landfill debris),
dry wells or cisterns, or other geologic or cultural features of interest.

The results of the surface water evaluation are discussed in Section 3.4,

2.8 Task 9 - Groundwater Investigation

The purpose of the groundwater investigation is to obtain hydrogeologic, chemical, and
hydraulic data to evaluate the groundwater quality at the site, characterize the
hydrogeological setting, and evaluate the extent and potential migration of any
groundwater contaminants. Initially, there were no monitoring wells associated with the
Norseland site. The primary activities associated with this task centered on the installation
and development of monitoring wells to accomplish the objectives listed above. The
groundwater conditions at the site are discussed in Section 3.3.2.

2.8.1 Site-Adjacent Well Identification

In order to identify wells that potentiaily could be impacted by the former landfill, a survey
of local water wells was conducted. Water well records were obtained from Ecology’s
Northwest Regional office for wells within a one mile radius of the site. Information
obtained included well location, year installed, owner, formation, depth to water, screened
interval, and approximate yield. The domestic well study area is shown in Figure 2-16.
Results of the well survey are presented in Section 3.3.2.1.

2.8.2 Monitoring Well Installation

To monitor groundwater levels and groundwater quality in the vicinity of the former
landfil], three groundwater monitoring wells were installed at the Norseland site. Two wells
were placed in such a way as to detect groundwater contamination emanating from the
former landfill. One well was installed to the east, hydraulically upgradient of the former
landfill, to provide background water quality data. The locations of the monitoring wells are
depicted in Figure 2-6.

Golder retained Cascade Drilling (Cascade) of Woodinville, Washington to drill and install
the monitoring wells. Equipment and personnel from Cascade and Golder were mobilized
to the site on April 25, 1994, All three wells were installed on April 25. As discussed further
below, it became apparent after the wells were installed that MW-1 and -3 had been installed
in perched zones, Therefore, on May 25, 1995, Golder and Cascade remobilized to the site to
deepen these two wells.

All monitoring well installations were supervised by a Golder hydrogeologist and
constructed in accordance with Golder Technical Procedures TP-1.2-12 as provided in the
QAPP. The well installations were in conformance with State well construction regulations
(WAC 173-160). Figure 2-17 depicts a schematic diagram of the well construction.
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Drilling was performed with 6” hollow-stem augers. Soil samples were obtained by a split-
spoon sampler with a standard hammer at 5 foot intervals for classification by Golder
personnel. All cuttings were placed in DOT approved 55 gallon barrels and stored near each
well for later disposal.

As drilling progressed, the workspace and cuttings were monitored by Golder personnel for
hazardous vapors. Potentially explosive or hazardous gases were monitored with a field-
calibrated Foxboro organic vapor analyzer (OVA). At no time during the drilling or well
installations did the OVA indicate elevated readings in the workspace or associated with the
cuttings. The workspace and cuttings were also monitored for beta/gamma radiation with
an Eberline scintillometer. No readings above background were recorded during the well
installations.

Once the groundwater level was identified, drilling continued for approximately 7
additional feet for the installation of the well screen and sand pack. Any adjustments
needed in the elevation of the bottom of the screen were made by the placement of sand.
Once the bottom elevation of the hole was satisfactory, the screen and casing were placed in
the well.

All three monitoring wells were installed according to WAC 173-160-500 requirements with
schedule 40, 2-in diameter PVC casing and screens with 0.01-in slots. Ten foot screens were
placed in each well to allow for substantial annual variations of the local groundwater levels.
Since April usually represents one of the highest groundwater levels of the year, the screens
were installed relatively deep into the water table (about 7 feet). Once the screen and casing
had been set, sand was added into the hole until the sand pack was at least one foot above
the top of the screen. A 10/20 CSSI sand was utilized for the sandpack. Bentonite chips were
placed from the top of the sand pack to 1.5 feet below ground surface, and hydrated with
potable water. The top was sealed with 1.5 feet of concrete, and the monument was
installed. Allthe monuments were installed above ground, and with a concrete pad and
metal posts.

Well MW-1 intercepted water at a depth of 15 feet below ground surface, and was completed
to a depth of 27 feet. Well MW-2 encountered water at a depth of 20 feet and was completed
at a depth of 27 feet. Well MW-3 was completed to a depth of 55 feet, with the water level
stabilizing at 48.5 feet.

Upon returning to the site on May 2 to develop the wells, the two shallow ones (MW-1 and
MW-2) were dry. This indicates that the water encountered was perched, probably limited
in extent, and not be suitable for an ongoing monitoring program. Therefore, on May 25,
Golder personnel re-mobilized to the Norseland site to deepen the two monitoring wells.
The wells were drilled and installed by Cascade Drilling of Woodinville, Washington.

The original well MW-1 was installed to a depth of 27 feet, with perched water encountered
at 15 feet below the ground surface. MW-1 was redrilled through the existing borehole and
deepened. The redrill of MW-1 confirmed a very small quantity of water at 15 feet. This is
believed to be a local perched aquifer, Water was encountered again at a depth of
approximately 45 feet, and the well was completed to 50 feet.
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The original MW-2 was completed at a depth of 27 feet after encountering water at 20 feet.
The original MW-2 was abandoned in accordance with WAC 173-160 standards. The
redrilled MW-2b confirmed the perched water table at 20 feet, and was continued to a depth
of 60 feet, The well was completed to a depth of 59 feet, with the measured water table ata
depth of 55 feet.

Boring logs and well construction diagrams for the final completed wells are included in
Appendix F.

2.8.3 Well Development and Sampling

Following final installation of the groundwater monitoring wells, and after adequate time
had elapsed for the grout to harden, the monitoring wells were developed with a Grundfos
Redi-Flo portable electric submersible pump.

Groundwater was sampled from the three wells during two sampling events, August 1994
and December 1994. Each sampling event included the following general activities:

» measurement of static water level;

» purging of stagnant well water to ensure that samples are representative, using a
bailer;

e measurement of field parameters, including pH, electrical conductance, and
temperature, periodically during purging,

¢ collection of all purge water in appropriate containers for on-site temporary storage
prior to disposal, and

* collection of representative groundwater samples in appropriate containers.

Each of these activities was subject to controls and strict QA protocols and procedures
specified in the relevant technical procedures referenced in the QAPP. Water levels were
taken according to the specifications of procedure TP-1.4-6 “Water Level Measurements”.
Sample collection and handling was performed as described in procedure TP-1.2-20
“Collection of Groundwater Quality Samples”. All instruments used for field analysis were
calibrated in accordance with procedure P-12.0-1, “Calibration and Maintenance of
Measuring and Test Equipment”. Chain of custody was maintained in accordance with the
procedure TP-1.2-23, “Sample Handling and Chain of Custody”. All field parameter
measurements, purge water volumes and water level readings were recorded in field

notebooks for project filing,

Well purging was performed using non-dedicated stainless steel bailers for all sampling
rounds. All equipment was properly decontaminated prior to use. Non-dedicated
equipment was cleaned prior to placement into each well. Cleaning was as described in
procedure TP-1.2-20 “Collection of Groundwater Quality Samples”.
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Samples were collected in properly cleaned bottles of appropriate volume and type. After
filling, the bottles were immediately sealed, labeled and placed in a cooler maintained at 4°
C. Samples were transported to the analytical facility under formal chain of custody
documentation in sufficient time to conduct the requested analyses within the specified
holding times.

During the August sampling round, metals analysis was performed on both filtered and
unfiltered samples. During the December 1994 sampling event, however, metals analysis on
filtered samples was not conducted. Because some of the unfiltered values in December
exceeded MTCA criteria, well MW-1 was re-sampled during March 1995 for metals analyses.
Analysis was performed on filtered and unfiltered samples from the March sampling event
at MW-1. MW-1 was selected for this re-sampling because groundwater from this well
contained several regulatory exceedances for metals in the December unfiltered sample.

2.8.4 Laboratory Analysis

Analysis of groundwater samples was performed by Analytical Resources, Inc. (ARI), Renton,
WA, Samples were analyzed for contaminants on EPA’s Target Analyte List (TAL) and
Target Compound List (TCL), standard water quality parameters, and Priority Pollutants.
Analytical methods included using wet chemistry (anions), and gas chromatograph/mass
spectrometry methods for volatile organic compounds (EPA Method 8260) and semi-volatile
compounds (EPA Method 8270), and gas chromatography for pesticides/PCBs (EPA Method
8080). The analytes, referenced analytical methods, and practical quantification limits for
water samples are provided in the Quality Assurance Project Plan.

The results of the groundwater analyses are presented in Section 5.2, Laboratory reports
from ARI for all groundwater analyses are included in Appendix C.

2.8.5 Purge Water and Drill Cutting Disposal

All drill cuttings and groundwater produced during drilling, the development process and
well sampling were collected in 55-gallon containers for storage on the site and
characterization prior to disposal. The results of the groundwater sampling and analysis
were used to determine appropriate means of disposal.

Ecology provided permission for disposal, via direct discharge to the ground surface, of all

purge water and drill cuttings collected at the site. The water and cuttings were emptied
directly from their drums to the ground surface some distance from the wells.

1f20chzdoc
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3. SITE PHYSICAL DESCRIPTION

This chapter provides a description of the relevant physical, ecological and social
characteristics of the Norseland site. Descriptions are presented of the site background,
waste characteristics, geology and hydrogeology, surface water hydrology, and ecology.

3.1 Site Background

3.1.1 History

Prior to the development of the mobile home park, the area now known as the Norseland
site was utilized for several purposes. Development of the Bremerton National Airport
(former Kitsap County Airport) on the parcel containing the Norseland site began in 1935,
although this development is not known to have directly involved the site. The U.S. Navy
acquired the airport property in 1942, and the U.S, Army acquired additional adjacent
property in 1943. The Navy parcel included 485 acres and the Army acquired 1,224 acres, for
a total of 1,709 acres. This property was occupied jointly by the two service branches
between 1942 and 1944, Subsequently, the entire property was transferred to the Navy
(1944), then to the General Services Administration, and finally back to Kitsap County in
1948 (U.S. Army 1987).

During the joint Army-Navy possession, the Army constructed barracks, officer’s quarters,
and several other outbuildings on a portion of the property that was later to become
Norseland. The United States facility was named Camp Christie (U.S. Army 1987). Evidence
of these activities is confirmed by aerial photographs taken at the time. According to the
BKCHD, all buildings and debris were removed from the site or burned before the Army
relinquished the land (SAIC 1992).

Until 1951, the City of Bremerton was disposing its garbage into the tidelands of Sinclair
Inlet. However, in 1951 a court order required the city to stop such disposal. In 1951, the
Department of Public Health for Bremerton-Kitsap County granted a permit to Puget Service
Company to operate a landfill within the permit boundaries shown on Figure 1-2, a portion
of what was later to become the site of Norseland Mobile Estates. The location of the landfill
was initially approved by the local health district. Puget Service Company was the City of
Bremerton’s contractor for the collection and disposal of all waste produced within the city
and controlled by the city. Neither the city nor Puget Service Company had a waste
segregation plan in effect; therefore, the garbage collected by Puget Service Company is
expected to contain a portion of what are now considered hazardous substances.

The Puget Service landfill was the disposal site for the City of Bremerton’s wastes from 1952
to 1961, but the site may have been used for waste disposal prior to 1952 (SAIC 1992). The
permit specifications included requirements for daily cover of the active landfill and set forth
the conditions under which burning was allowed at the site (Benham 1951). For much of the
time, the landfill was operated as a burning dump. A salvage operation was also located at
the landfill. The local health district annually approved the operating permit based upon
regular inspections. Available records do not reveal any permit violations by Puget Service
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Company. Testimony during the Coleman litigation depositions (Coleman et al. vs. Port of
Bremerton et al. 1994) indicates that wastes associated with the Puget Sound Naval Shipyard
may have been discarded at the landfill, but no disposal records have been found at any time
which substantiate this testimony (U.S. Navy 1992). In addition, the landfill was reportedly
open to the public for self-hauled waste disposal. When Puget Service Company lost its
contract with the city in 1961, it closed the Puget Service Landfill. Based upon available
information, landfill closure was consistent with standards acceptable in 1961,

In 1962 Kitsap County leased property to Omar Nesham for use as a mobile home park on
the southeast portion of the area formerly permitted for landfilling. In 1963 the County gave
the property to the Port of Bremerton., Mr. Nesham called his mobile home park Norseland
Mobile Estates. He developed the park in phases. While he operated the park, mobile
homes were not reported to be closer than 500 feet to the closed landfill.

In order to control dust at the site, Mr, Nesham obtained barrels of cosmoline (aircraft
preservative oil). Some of this leaked into the soil at the western perimeter of the site.

In 1982 Nesham assigned the leasehold to the Johnsons and Wilsons. The Johnson and
Wilsons continued to operate the mobile home park and expanded it as well. They
expanded the park to overlay the old landfill and excavated old garbage in order to install
utility lines. Figure 2-5 illustrates the current locations (including expansions by the
Johnsons and Wilsons} of the Norseland Mobile Estates Park and landfill materials.

In connection with one expansion the Johnsons and Wilsons imported “blue clay” onto the
site which they used for fill. This blue clay was initially believed to be contaminated with
lead, but was subsequently determined to contain acceptable concentrations of lead.

In 1991 the Johnsons and Wilsons assigned their leasehold interest to Sunshine Properties,
Inc, In 1995, Sunshine Properties transferred its leasehold to the Port of Bremerton.
Norseland Mobile Estates is now owned and operated by the Port of Bremerton.

3.1.2 Site Description and Resident Demographics

The Norseland Mobile Estates site (the site) is located at 8651 State Highway 3 South near
Port Orchard, Washington in section 11, Township 23N, Range 1W (Figure 1-1). The site is
located in Kitsap County, approximately six miles southwest of the City of Bremerton. Site
development as a mobile home park began in 1962 while Kitsap County owned the land.
The property was acquired by the Port of Bremerton in 1963. The Port currently owns the
land and the Norseland Mobile Estates. Today, approximately 100 mobile homes are on the
30+ acre site (Figure 2-1).

Land surrounding the site has been used primarily for commercial and industrial purposes
since development. The Port of Bremerton operates a wastewater treatment plant less than
one-half mile northwest of the site (Figure 1-2). This plant services the Port's Olympic View
Industrial Park, located north and northeast of the site, and airport. The Olympic View
Sanitary Landfill (OVSL) is located within one mile to the northwest of the site. The landfill
holds a permit from the Bremerton/Kitsap County Health District (BKCHD) to receive soil
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containing up to 3% by weight total petroleum hydrocarbons for use as daily and
intermediate cover. The landfill also accepts sewage sludge under permit from the Health
District (Ecology 1994a). The City of Bremerton sprays a forested area with wastewater
treatment plant sludge within one mile west of the site. The Bremerton National Airport
(former Kitsap County Airport) is located east and southeast of the site across Highway 3.
Each of these activities represents a potential source of odors in the vicinity of the mobile
home park, in addition to the former Puget Service Company Landfill.

DOH conducted a health survey in 1992 of the Norseland Mobile Estates residents. One
hundred and forty one (141) residents responded to the survey from a total population of
170 residents within 108 households. At that time, the median age was 65 years and the
average length of residence at Norseland was 7.2 years (Department of Health, 1992a).

The mobile home park is served by a septic drainfield located to the immediate west of the
site. Residents of the park are served by drinking water supplied by the Port of Bremerton.
The Port’s water supply is purchased from the City of Bremerton Municipal Utilities. The
City of Bremerton Municipal utilities is a Class A water supply and is consistently within
Maximum Contaminant Levels (MCLs) as required by WAC 246-290. The water delivered to
the Port’s distribution system is currently supplied by wells 15, 18 and 19. Well 15is
chlorinated but wells 18 and 19 are not (City of Bremerton 1992). These wells are located on
Old Belfair Highway to the northwest of the park more than one mile from the site (SAIC
1992).

3.1.3 Climate and Topography

The site is located on the Kitsap Peninsula which has a characteristically maritime climate
typified by relatively short, cool, dry summers and prolonged, mild, wet winters (Garling et
al. 1965). The site area receives approximately 55 inches of precipitation annually (Ecology
1991a). Prevailing winds are from the southwest and northeast. Fog occurs approximately 50
days per year (SAIC 1992).

The Norseland site is located in an area of low, rolling hills with a poorly-developed
drainage system. A strong north northeast - south southwest lineation exists in the
development of valleys and ridges, and the region is dotted with enclosed topographic
depressions, typically containing wetlands. This topography is consistent with a glacial drift
plain environment.

The site itself slopes to the northwest from an elevation of about 470 ft above mean sea level
(AMSL) along the eastern and southeastern margin to about 410 ft AMSL on the western and
northwestern margin. The topography of the site is depicted in Figure 2-1. Low-rolling hills
surrounding the heavily wooded site are the remains of a glacial drift plain.

3.1.4 Previous Studies

Beginning in September 1991 Ecology received reports of odor problems from residents at
the mobile home park. Some residents and nearby business tenants reported odors
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emanating from around the industrial park and mobile home park and various health effects
attributed to the odors.

Initial Investigation (Ecology 1991b). As a result of the odor and health complaints, in
October 1991 Ecology performed an initial investigation to attempt to determine the source
of the odors (Ecology 1991b). No conclusions were reached with regard to the source of
odors (whether on site from the former Puget Service Company Landfill or offsite); however,
Ecology determined that a number of 55-gal drums have been stored at the site and some of
them have reportedly been emptied onto the soil and used as burn barrels. An estimated
800 £t* area of oil stained soil was identified at the old drum storage area.

Site Hazard Assessment (Ecology 1992), Based upon information gathered during the Initial
Investigation, the site was added to Ecology’s list of Confirmed and Suspected Contaminated
Sites as a suspected site. In November 1991, the site was selected for a Site Hazard
Assessment and ranking using the Washington Ranking Method (WARM). The SHA
(Ecology 1992) was conducted in December 1991 by Ecology.

Ecology conducted air monitoring and collected soil and water samples as part of the SHA.
The highest readings for organic compounds in air were observed at the eastern boundary of
the OVSL where concentrations of methane measured approximately 70 ppm. Ecology
collected soil samples of the “blue clay” fill material and from oil-stained soils in the former
drum storage area. Water samples were collected from storm sewer drains.

Ecology concluded in the SHA that the primary concern at the site is the odor problem and
its potential health impacts. There was some concern regarding contamination at one
exposed location of blue clay and the oily soil area. No firm source of the odor was
identified. The site was given a ranking of 2 through the WARM scoring process. The
scoring was based on the relative toxicity of the lead detected in the “blue clay,” the
proximity of the site to populated areas and fishery resources, and the lack of runoff control,
cover or vapor recovery for the petroleum-impacted and “blue clay” areas.

Washington State Department of Health Survey (DOH 1992a). In February and March 1992
the Washington State Department of Health (DOH) conducted a health survey of residents
at the mobile home park (DOH 1992a). The survey consisted of a questionnaire mailed to
108 residents of the mobile home park and was conducted to assess the health status of the
residents as well as gather information about the odors. Over half of the residents
responded that they had first detected the odor between April and November 1991. The
residents most frequently indicated that they detected the odor on a daily basis. Sixty-six
percent of the respondents indicated that they had experienced one or more health
symptoms. The study concluded that there was no evidence of an acute health threat posed
by the site. The residents may have an increased reporting of respiratory complaints;
however, other symptoms appeared to be within the normal range. Additional investigation
and characterization of the site was recommended to identify compounds which could be
causing the reported odors (Ecology 1994a; DOH 1992a).

U.S. Navy Records Search, (Navy 1992). In 1992, the US Navy conducted an historical
records search regarding past Navy ownership, operation and waste disposal activities at the
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Norseland site, in particular whether the Navy disposed of the so-called “blue clay” at the
site. The report concludes that the Navy was not the source of the “blue clay” used as fill at
the site, and there was no evidence to support allegations that the Navy disposed of material
at the site.

Site Investigation at Norseland Mobile Estates (SAIC 1992). Prompted by complaints of
odors and environmental concerns, Science Applications International Corporation (SAIC)
conducted a study for the Port of Bremerton in April/May 1992 invelving an historical
records search, soil gas survey, and ambient air sampling (SAIC 1992). The US Army and
Navy, Kitsap County, City of Bremerton, past park owners and private garbage haulers were
identified as potential contributors to the former landfill. However, no written records of
disposal activities were found in the study. The exact source of the site odors was not
identified in the study; however, it was stated that both an off-site (Olympic View Sanitary
Landfill) and an on-site subsurface source (potentially the former Puget Service Company
landfill) are likely present. Odor episodes were correlated with calm or low wind
conditions. Soil gas, and on-site and off-site ambient air sampling suggested that a variety of
organic compounds (including benzene, toluene, ethylbenzene, and xylene (BTEX)) are
present in the subsurface at Norseland and in the ambient air at Norseland and OVSL. Low
levels of methane and sulfide compounds were detected at OVSL but not at Norseland.
Several compounds detected in ambient air samples at Norseland and OVSL exceeded
MTCA air standards. The report recommended additional investigations to confirm the
presence of soil contamination, additional ambient air sampling, and a geophysical survey to
delineate the extent of disposal areas at the Norseland site. This information could be
evaluated in the context of a human health risk assessment.

PETREX Soil Gas Survey (AGI 1993a). Applied Geotechnology Inc. (AGI) conducted a soil
gas survey at the mobile home park during December 1992. PETREX soil gas samplers were
placed at five locations associated with past landfill operations. The samplers were placed at
specific locations of suspected contamination. AGI did not detect any volatile organic
compounds or semi-volatile organic compounds which might indicate soil gas
contamination in any of the samplers. The report concluded that the data suggest that soil
gas does not substantially contribute to odor events.

Air Sampling Results (AGI 1993b) AGI personnel conducted ambient air sampling during
an “odor event” on April 21, 1993, Samples were collected from three outside locations and
one inside location (inside one of the site mobile homes). Sample analysis was performed for
volatile organics compounds (VOCs), fixed gases, sulfur compounds, and aldehydes. No
VOCs, sulfur compounds, or aldehysdes were detected in the outdoor samples collected at
the site. Low concentrations of several compounds were detected in an air sample collected
from inside a home,

Site Radiation Survey at Norseland (DOH 1993). A radiation survey of the Norseland
neighborhood and open field adjacent to the site was made by DOH radiation personnel,
No elevated readings were observed.

Drinking Water Study (DOH 1992b). The Washington State Department of Health tested
the drinking water supplied to the mobile home park and found it to be of good quality and
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satisfactory for use. The results indicated that there was no evidence of contamination of the
water system from leaching of organic or inorganic chemicals through the water distribution
system at the site.

Additional Soil Sampling (Ecology 1993). Ecology conducted additional sampling of the
petroleum-contaminated soils and so-called “blue clay” to determine whether additional
action was warranted with regards to these materials. The results of the blue clay sampling,
which included the collection of 20 samples for chemical testing and statistical analysis of
results, indicated that lead and chromium are below MTCA cleanup levels for these soils and
no further action is warranted. The petroleum-contaminated soils contained Total
Petroleum Hydrocarbon (TPH) concentrations of 360 and 600 mg/kg. The TPH is most likely
lube oil or heavy motor oil. The petroleum-contaminated soils at Norseland representa
small, isolated surface staining of soils (approximately 800 #f%) identified and sampled by
Ecology. These soils are specifically excluded from the RI/FS per the Consent Decree.
Remediation of these soils is to be done independently by the potentially liable person.

Odor Monitoring Network Report (BKCHD 1995). The study consisted of a compilation of
observations made at six locations in the area over the period April 1993 to March 1994. The
observations were made utilizing a standardized system for recording odor observations.
Odors occurred throughout the period of the study. The majority of the strong odors
occurred during early morning or late evening when air mixing is lowest. Odors decreased
during periods of increased wind. The OVSL was identified as the most likely source of the
odors. The presence of the odors indicated the need for continued gas control
improvements at OVSL and the use of best available technology to minimize odor impacts
from the landfiil.

3.2 Waste Characteristics

3.2.1 General

The Puget Service Company landfill was developed primarily as a municipal waste landfill
to serve the disposal needs of the City of Bremerton. The body of historical evidence
suggests that the greatest part of the waste stream disposed at Norseland was comprised of
municipal garbage. However, some evidence suggests that other types of waste were also
discarded at the site, including petroleum products. Anecdotal evidence, derived from
depositions given during the Coleman litigation, interviews with long-time residents of the
area, former truck drivers who delivered waste materials to the site, and others with
potential site knowledge, also suggests that some industrial wastes, including pesticides,
solvents, paints, and chemical reagents may have been dumped at the site. Mention is made
in interviews of various coating materials discarded at the site, as well as debris and residue
resulting from the burning of an airport crash truck at the airport (SAIC 1992). Some
speculation also has been made regarding the possibility that radioactive materials may have
been discarded at the site, but this is unsubstantiated by documentation (Navy 1992) or the
evidence obtained during site investigations, A DOH radiation survey of site surficial
materials detected no elevated radioactivity above normal background levels,
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Landfilled materials are exposed at the surface, particularly on steep slopes and densely
vegetated areas. During investigations, landfilled materials were not observed to be exposed
within leased properties. The potential for direct exposure and ingestion of landfilled
materials is low. The population is expected to conduct minimal activities in areas having
exposed landfilled materials.

3.2.2 Landfill Boundaries (Geophysical Survey Results)

GPR and EM-31 surveys were performed at the site in the areas shown in Figure 2-2. The
results of this work are discussed below.

EM-31 survey results are depicted in Figures 3-1 and 3-2. The electromagnetic survey was
particularly successful in defining the western edge of the landfill. This generally
corresponds to the toe of the slope of the prominent banks and berms that are apparent
along the approximate east-west midpoint of the site. The topographic mounds that lie west
of the irregular berm line were also identified as landfill debris. A survey of the parking lot
area southeast of the warehouse did not detect any unusual objects in the subsurface, which
tends to invalidate claims that debris, including discarded beverage vending machines, had
been buried there. Discrete anomalies identified in the far western portion of the grid area
are associated with surface metal debris and not subsurface debris.

A ground penetrating radar survey was completed along the site streets and at several other
selected locations in order to define the eastern boundary of landfill debris, The results of
the GPR survey are shown in Figure 3-3. The GPR survey indicated that several lots in the
west-central portion of the site are partially or wholly underlain by landfill debris. The
demarcation was readily apparent on several GPR profiles that clearly displayed the
gradation from native soil to landfill material.

A GPR trackline was also situated parallel to Highway 3, between the highway and the
eastern-most mobile homes, along the long axis of a topographical low area. On the basis of
physical appearance noted during the site reconnaissance, this area appeared to have been
excavated, probably for borrow for use elsewhere on the site. GPR indicated the occurrence
of undisturbed native soil in this area,

The combined results of the EM-31 and GPR surveys are shown in Figure 3-4, and indicate
the areas of the site interpreted to be underlain by the former landfill.

3.2.3 Test Pit Observations

The test pit excavation program was successful in verifying the results of the geophysical
investigation that delineated the landfill debris. Results of test pitting indicated that the
geophysical methods used in the investigation successfully discriminated landfill waste vs.
native ground or non-waste earth fill.

Landfill debris was encountered at test pits TP-6, TP-7, TP-8, and TP-10 (Figure 2-6). The
waste was encountered at these locations at a depth of from 1 to 3 ft below ground surface,
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and varied in thickness from about 3 to 5 ft. Materials identified in the debris included
melted glass, a 55-gl drum lid, rubber, hoses, pipes, and auto parts. At the other locations, a
dense sand and gravel till was typically observed. Test pitlogs and photos are presented in
Appendix D.

3.3 Geology and Hydrogeology
This section describes the geology and hydrogeology of the site area.

3.3.1 Geology

Kitsap County lies in the center of the Puget Sound Lowland, a broad and gently rolling
plain whose surface is commonly about 400 to 600 ft AMSL. The Puget Sound Lowland lies
between the Olympic Mountains to the west and the Cascade Range to the east and consists
of a large glacial drift plain formed by multiple glaciations over the area. This history of
glacial erosion and deposition events separated by long-periods of non-glacial deposition
has created a very complex mixture of unconsolidated sediments beneath the area. This
sediment blanket ranges in thickness from 0 to over 3,600 feet in the lowland. These
sediments overlay an irregular bedrock surface which is exposed in the central and eastern
portions of the county on south Bainbridge Island and the Green and Gold Mountain
highlands, west of Bremerton,

In the Pleistocene epoch of the last 1.5 million years, the Puget Lowland was occupied by at
least five successive continental ice sheets. The most recent of these, the Vashon stade,
receded about 15,000 years ago. During this period, an ice sheet 1,000 to 1,400 feet thick
covered Kitsap County.

The surficial geology of the Kitsap Peninsula within the area of the Norseland site consists of
glacially-derived sediments, either till that was directly deposited by glaciers, or outwash
gravels and sands deposited as the glaciers receded following the last continental glaciation.
These deposits, which are veneered by topsoil throughout the peninsula, overlie non-marine
conglomerate and siltstone of the Blakely Harbor Formation, and tuffaceous siltstone and
sandy siltstone of the Blakely Formation. The oldest rocks exposed in the county are the
voleanic and plutonic rocks of Green Mountain, which are Tertiary in age. These rocks,
including rhyolite, gabbro and granite, andesite, tonalite, and basalt may also underlie the
site, but are not exposed in the vicinity.

Geologic structure at the site vicinity is not precisely known. There is no strong indication of
major controlling structures at the site, and although faulting does occur in the region, there
is no evidence of any faults crossing on or near the Norseland site.

Monitoring wells MW-1, -2 and -3 were drilled to depths of 50, 55 and 60 ft, respectively.
Materials encountered in these boreholes consisted of compact to dense silty, fine to medium
sands, and gravelly sands typical of glacial drift deposits. Very few silt or clay zones were
noted. The total thickness of the unconsolidated sediments at the site is not known but is at
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least 200 ft based on well logs of nearby wells, discussed below. Boringlogs are included in
Appendix F.

3.3.2 Groundwater

3.3.2.1 Survey of Nearby Wells

In order to provide local hydrogeologic information and to identify wells that have the
possibility of being impacted by the former landfill, a survey of local water wells was
conducted. Water well records were obtained from Ecology files to identify commercial or
domestic water supply wells within a one-mile radius of the Norseland site. A total of nine
wells were identified within this radius. The locations of the wells are shown in Figure 3-5.
Table 3-1 lists the nearby wells, owner at time of construction, location, distance from the
site, and other relevant well construction details. '

The wells range in depth from 65 to 219 ft below ground surface. All are installed within the
unconsolidated glacial drift materials which overlie bedrock, and none completely penetrate
to the bedrock. Materials screened primarily include sand and gravel intervals with some
clay layers and till. The surveyed wells have a relatively narrow range of yields, from about
6 to 20 gallons per minute. All of the wells identified in the records search were installed
after 1978. There may be additional wells near the site, however, since it was nota
requirement for well drillers to submit well records to Ecology until 1974.

Three wells were identified about 0.75 miles from the site, the remainder are approximately
a mile away. None of the wells are believed to be downgradient from the site. Groundwater
is not utilized as a resource at Norseland, which receives domestic water supplies from the
Bremerton municipal system via pipeline from the City’s well system,

The Department of Ecology, in an interview with Mr. Robert Farnham, learned of a well that
had been installed at the site prior to its development as a mobile home park. To date, this
well has not been observed in the field during geophysical investigations or other field
activities.

3.3.2.2 Site Conditions

As described in Section 2.8, three monitoring wells were installed at the site. Wells MW-1
and MW-3 needed to be re-drilled to extend the wells to the local water table beneath the
site. The original well MW-1 was installed to a depth of 27 feet, with perched water
encountered at 15 feet below the ground surface. The redrill of MW-1 confirmed a very
small quantity of water at 15 feet. This is believed to be a local perched aquifer. Water was
encountered again at a depth of approximately 45 feet, and the well was completed to 50
feet. The original MW-2 was completed at a depth of 27 feet after encountering water at 20
feet. The redrill confirmed the perched water table at 20 feet, and continued to a depth of 60
feet. The well was completed to a depth of 59 feet, with the measured water table ata depth
of 55 feet. Therefore, the local water table beneath the site occurs at a depth between about
40 to 60 ft, depending on location.
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Depths to water and groundwater elevations measured at the three wells during the August
and December 1994 sampling rounds are shown in Figure 3-6. Contours of the groundwater
elevations, based on the August 1994 water levels, are also depicted in Figure 3-6. As seen in
the figure, the direction of groundwater flow beneath the site is to the northwest, consistent
with the ground surface topography. Groundwater flows to the northwest beneath the site
at an average hydraulic gradient of approximately 0.06 fi/ft.

3.4 Surface Water Hydrology

Golder personnel reviewed stereo pairs of aerial photographs dating back to the 1950’s,
using a Bausch and Lomb Zoom Transfer Stereoscope. No evidence of any surface streams —
permanent, seasonal, or ephemeral - was observed. This is consistent with field
observations made during the geophysical investigation, soil vapor testing, and the site walk
through, which also did not find any evidence of current streams or past fluvial activity on
the site,

Interviews with some residents of the park indicated that two small surface streams may
have traversed the southern half of Norseland. These could not be verified on the photos
examined or in subsequent field examinations. It is likely that the streams, if they existed,
were ephemeral, and were obliterated during site development.

There are two unnamed creeks near the site (Figure 1-2). One is north and one is south of
the site. Both are approximately one-half mile from the site. Both creeks discharge to the
Union River, located about two miles west of the site. Wetlands are located in the area,
although none are directly on the site.

3.5 Ecology

At Golder’s request, the Washington State Department of Wildlife (DOW) completed a
review of DOW's databases containing locations of species and habitats of importance
(Nongame Heritage, Priority Habitats and Species, and Washington Rivers Information
System databases), The search was conducted within a one mile radius of the Norseland
project area. No threatened, endangered or candidate species, or critical habitats were
identified in the database searches (DOW 1994).
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4, POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

4,1 Introduction

This section identifies and evaluates federal and state requirements that are potentially
applicable or relevant and appropriate (ARARs) for remedial actions at the Norseland site.
ARAR identification is in accordance with WAC 173-340-710. Final ARARs will be
determined by Ecology in accordance with the requirements of the Consent Decree for the
Cleanup Action Plan (CAP).

WAC 173-340-360(2) and 173-340-710(1)(a) require cleanup actions conducted under the
Model Toxics Control Act (RCW 70.105D) (MTCA) to comply with applicable federal and
state laws. Applicable laws are defined as those requirements that are legally applicable, as
well as those that are both relevant and appropriate.

In order to be defined as a “legally applicable” requirement, the requirement must be
promulgated under state or federal law and must specifically address a hazardous
substance, cleanup action, location or other circumstance at the site. “Relevant and
appropriate” requirements are limited to those requirements promulgated under state and
federal laws that, while not legally applicable, address circumstances sufficiently similar to
those encountered at the site such that the use of the requirements is well suited to
particular site conditions.

Identification of ARARs must be made on a site-specific basis and involves a two-part
analysis: first, a determination is made whether a given promulgated requirement is
applicable; then, if it is not applicable, a determination is made whether it is both relevant
and appropriate. A requirement may be either “applicable” or “relevant and appropriate,”
but not both.

The following discussion focuses on the most significant potential ARARs. The full list of
potential ARARSs is presented and discussed in Tables 4-1 and 4-2. Several of the ARARs
identified in these tables would be ARAR only under conditions which may or may not occur
at the site. Therefore, identification of a potential ARAR in these tables indicates that the
potential ARAR would be considered based on the selected remedy, but may not be an
ARAR for some remedial actions.

Table 4-3 provides toxicity and references for airborne contaminants detected at the
Norseland site. Potential specific regulatory limits (cleanup criteria) for air, groundwater,
and soil are presented in Tables 4-4, 4-5, and 4-6, respectively, Surface water with aquatic life
has not been observed on the site and, therefore, water quality standards for the protection
of aquatic life are not presented.
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4.2 Federal ARARs
National Primary Drinking Water Regulations -~ 40 CFR 141

Requirements of the National Primary Drinking Water Regulations (40 CFR 141)
promulgated under the Safe Drinking Water Act (SDWA) address contamination in
community water systems, which are generally defined as public water systems having at
least 15 service connections or serving an average of at least 25 year-round residents, The
primary drinking water regulations establish maximum contaminant levels (MCLs) and
maximum contaminant level goals (MCLGs). MCLs are enforceable standards for specific
contaminants EPA has determined have an adverse effect on human health. MCLGs, in
confrast, are non-enforceable, strictly health-based standards which do not take cost or
feasibility into account. Where applicable, the regulations of the SDWA are applied at the
tap. Secondary maximum contaminant levels (SMClLs) are also established pursuant to the
SDWA and are set forth in 40 CFR 143.

MTCA requires cleanup levels to be at least as stringent as the MCLs, SMCLs and non-
carcinogen MCLGs established under the SDWA where groundwater is a current or
potential future source of drinking water. Since site groundwater is not currently used for
drinking water purposes (water supply at the site is from the City of Bremerton system),
these requirements are not applicable. However, they may be potentially relevant and
appropriate as cleanup standards since site groundwater could be classified by Ecology as a
potential source of drinking water. Table 4-5 gives the MCLs, SMCLs and non-carcinogen
MCLGs for detected groundwater constituents.

Clean Air Act- Title 42 USC 7401 et seq., as amended

The Clean Air Act (CAA) regulates emission of pollutants to the air. In Washington, the
majority of CAA authority has been delegated to the State of Washington (see Section 4.3) by
the U.S. EPA.

4.3 State ARARs
Model Toxics Control Act (MTCA) - RCW 70.105D

The Norseland site is a listed site under MTCA; therefore, MTCA and its implementing
regulations are the key state requirements governing the investigation and remediation of
the Norseland site. MTCA describes the requirements for selecting cleanup actions,
preferred technologies, policies for use of permanent solutions, the time frame for cleanup,
and the decision-making process.

Recently, MTCA was amended to achieve the following purposes [see RCW 70,105D.010(4)]:
1) to promote the public’s interest to efficiently use the finite land base; 2) to integrate land
use planning policies; 3} to cleanup and reuse contaminated industrial properties in order to
minimize industrial development pressures on undeveloped land; and 4) to make clean land
available for future social use.
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Recent amendments to MTCA (RCW 70.105D.090) exempt remedial actions conducted
pursuant to a Consent Decree or an Agreed Order from the procedural requirements of
certain state and all local laws and regulations, including permitting. The substantive
requirements of applicable laws, regulations, and ordinances must still be met. However,
permits and separate approvals within the exemption are not required for remedial actions
at the site.

MTCA Regulations - WAC 173-340

Regulations under WAC Chapter 173-340, which implement the requirements of MTCA, are
the primary regulatory vehicle under which Norseland site remediation is being conducted.
MTCA regulations are therefore applicable. These regulations establish administrative
processes and standards to identify, investigate and cleanup facilities where hazardous
substances have been released.

WAC 173-340-700 establishes cleanup levels for air, groundwater, soil, and surface water.
Three methods are presented for determining cleanup levels: Method A (routine, using
tables), Method B (standard), and Method C (conditional, primarily for industrial sites).
However, for all three methods, cleanup levels cannot be more stringent than an established
area background for the site. Method A is generally used for routine cleanups with
relatively few contaminants. Method A standards are presented in tables in MTCA
regulations. Method B is the “standard” method for determining cleanup levels, using risk
calculations specified in the regulations, based on limiting excess lifetime cancer risk to one
in one million (I x 10®) for individual constituents and one in one hundred thousand (1 x 10°
%) for combined constituents and pathways. For non-carcinogenic risk, the total hazard
index limitis 1. Method C cleanup levels are used for industrial/commercial sites, or where
Method A and B are not appropriate. Under ESSB 6123, which amended MTCA, industrial
cleanup levels are appropriate for land zoned for industrial use.

For all three methods of establishing cleanup levels, a “point of compliance” is set for
determining when and whether cleanup levels have been met. For cleanup alternatives
where waste or hazardous substances remain on-site (i.e. containment remedies), a
conditional point of compliance is established. Under WAC 173-340-750(6) and WAC 173-
340-720(6)(c), the conditional point of compliance is set “as close as practicable to the source
of hazardous substances, not to exceed the property boundary.” With containment actions,
institutional controls and long-term monitoring are required in accordance with WAC 173-
340-360(8)(b). Potental cleanup levels for air, groundwater, and soil under MTCA are
surnmarized in Tables 4-4, 4-5, and 4-6, respectively.

WAC 173-340-710(6)(c) specifies that for “solid waste landfills, the solid waste closure
requirements in chapter 173-304 WAC shall be minimum requirements for cleanup actions”.

State Environmental Policy Act (SEPA) - WAC 197-11,173-802
SEPA is triggered when a governmental action is taken on a public or private proposal.

Under WAC 197-11-784, a proposal includes both regulatory decisions of agencies and
actions proposed by applicants. Under WAC 197-11-253, Ecology is the lead agency for site
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cleanup actions performed under MTCA. SEPA is applicable to remedial actions at the
Norseland site.

If the proposal is not “exempt”, Ecology will require the submission of a SEPA checklist
giving information regarding how the proposal will affect elements of the environment,
such as air and water. If the proposal is determined by Ecology to have a “probable
significant adverse environmental impact’, an environmental impact statement (EIS) is
required, The EIS examines the potential environmental problems that would be result from
the proposed action, and options for mitigation of adverse affects. If there will be no
significant adverse environmental impact, Ecology issues Determination of Nonsignificance
{DNS) and no EIS is required.

Any public comment period required under SEPA must be combined with any comment
period under MTCA in order to expedite and streamline public input. According to WAC
197-11-259, if Ecology makes a determination that the proposal will not have a probable
significant adverse environmental impact, a DNS can be issued with the draft CAP.

Washington Clean Air Act- Ch. 79.94 RCW and Ch. 43.21A RCW

The Washington State Clean Air Act is the state equivalent of the federal Clean Air Act.
Substantive standards (WAC 173-400) established for the control and prevention of air
pollution under this regulation may be applicable to some remediation alternatives. The
regulation requires that all sources of air contaminants meet emission standards for visible,
particulate, fugitive, odors, and hazardous air emissions. Under WAC 173-340-710(6)(b), air
emissions are required to use best available control technologies (BACT) consistent with
70,94 RCW and its implementing regulations.

Table 4-4 presents air quality standards for compounds of concern at the Norseland site. The
Puget Sound Air Pollution Control Agency (PSAPCA), activated under RCW 70.94, has
jurisdiction over regulation and control of the emission of air contaminants and the
requirements of state and federal Clean Air Acts from all sources in King, Pierce, Snohomish
and Kitsap county areas. PSAPCA has established three regulations: Regulations 1,2 and 3.
The aim of Regulation 1 is to control the emission of air contaminants from all sources, to
provide for administration and enforcement of air pollution controls and to carry out the
requirements and purposes of the Washington Clean Air Act. Ambient air quality standards
are provided for suspended particulate, PMyq, lead, carbon monoxide, ozone, nitrogen
dioxide, and sulfur dioxide. Regulation 2 was adopted as a special regulation to reduce
ozone concentrations as required by the Federal Clean Air Act. Regulation 2 provides for
control of photochemically reactive VOCs which are precursors to ozone, in order to meet
National Ambient Air Quality Standards for ozone. The requirements of Regulation 2 are
aimed at specific industrial practices, including gasoline marketing, graphic arts systems,
petroleum solvent dry cleaning systems, etc. The purpose of Regulation 3 is to reduce the
ambient concentrations of toxic air contaminants (TACs). TACs are any air contaminant
listed in Appendix A of this regulation or listed under 40 CFR Part 372, Subpart D. The
ambient impact of emissions of TACs are evaluated by comparing modeled or measured
concentrations with Acceptable Source Impact Levels (ASILs). ASILs are used by comparing
a concentration of a TAC in the outdoor atmosphere in any area that does not have restricted
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or controlled public access in order to evaluate the air quality impacts of a single source.
There are three types of ASILs: risk-based, threshold-based, and special. Concentrations of
these three types of ASILs are listed in Appendix A of this regulation.

It is not entirely clear whether the landfill meets the definition of a source under Regulation
1. Due to this uncertainty, selected portions of these regulations are considered applicable to
the Norseland site. Regulation 2, however, is not considered applicable or relevant and
appropriate because the landfill does not fall into any of the specific industrial activities
which are identified under the regulation. ASILs identified under Regulation 3 are
applicable to the site, but only to outdoor air. Outdoor air is defined as that portion of the
atmosphere, external to buildings, which the general public has access. Therefore, ASILs are
not ARAR to 50il gas, but are retained for screening comparison to skirt and ambient air.

Minimum Functional Standards (MFS) for Solid Waste Handling - WAC 173-304

WAC 173-304 ("Minimum Functional Standards for Solid Waste Handling”) contains
requirements for the management of solid waste. Because the Norseland site stopped
receiving waste materials prior to the effective date of these regulations and does not meet
the definition of a regulated facility, WAC 173-304 is not legally applicable to the Norseland
site. However, MTCA regulations [WAC 173-340-710(6)(c)] specify that for “solid waste
landfills, the solid waste closure requirements in chapter 173-304 WAC shall be minimum
requirements for cleanup actions”; i.e., relevant and appropriate.

WAC 173-304-407 contains general closure and post-closure standards. There are three
separate landfill closure standards: WAC 173-304460 (for most solid waste landfills), WAC
173-304-461 (for inert waste and demolition waste landfills), and WAC 173-304-462 {for
woodwaste landfills). The woodwaste landfill standards are neither relevant nor
appropriate to the Norseland site. As discussed below, the 460 and -461 standards are
relevant and appropriate for the Norseland landfill. WAC 173-304-700 provides for
variances from the WAC 173-304 closure standards.

The -460 standards are intended for typical solid waste landfills. The 460 landfill closure
standards include requuemems that the closure cap 1) have a minimum of two feet of s0il
having a permeability of 1 x 10 or lower, 2) have surface slopes of at least 2% and side
slopes less than 33%, and 3) have a vegetated top cover of six inches of topsoil. An artificial
(synthetic) liner with a thickness of at least 50 mils may be used instead of a low-
permeability soil liner.

Based on the types of waste received, the -460 standards are relevant and appropriate.
However, the -460 standards were developed assuming landfill closure soon after
completion of operations and a post-closure period of 20 years. In contrast, the Norseland
landfill has not operated in over 30 years.

The -461 landfill closure standards include requirements that the wastes be leveled to the

extent practicable, that voids be filled, and that the closure cap include a minimum of one
foot of soil cover.
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The Norseland landfill received a variety of solid wastes. Much of the waste received at the
landfill was reportedly burned, which would leave a relatively inert residual. Inert wastes
are defined under WAC 173-304-100(40) as “noncombustible, nondangerous solid wastes
that are likely to retain their physical and chemical structure under expected conditions of
disposal, including resistance to biological attack and chemical attack from acidic rainwater.”
Typical municipal landfills generate significant quantities of methane as putrescible waste is
degraded anaerobically by microorganisms. However, the Norseland site has low
concentrations of methane in soil gas, meaning a low rate of methane generation. This lack
of methane generation is more typical of an inert waste landfill. In addition, were waste
constituents significantly mobile, given the limited existing soil cover, groundwater under or
near the site would be expected to contain waste constituents. However, as would be
expected for an inert waste landfill, waste constituents have not been found in site
groundwater. Accordingly, based on site conditions, the closure standards of WAC 173-304-
461 are also relevant and appropriate.

Because the Norseland landfill has characteristics of both a typical solid waste landfill and an
inert waste landfill, the closure standards under both WAC 173-304-460 and -461 are relevant
and appropriate. Thus, to meet ARARs, the remedial action should include closure thatis
appropriate considering the closure standards of both 460 and 461,

In addition, under 173-304-700, a variance to WAC 173-304 standards may be granted if:

“(a) The solid waste handling practices or location do not endanger the public health,
safety or the environment; and

(b) Compliance with the regulation from which variance is sought would produce
hardship without equal or greater benefits to the public.”

This section provides an additional basis for selecting appropriate closure requirements to
meet MFS (WAC 173-304), Because remedial action at the Norseland site is being conducted
under a Consent Decree, no permitting or formal submission is required for a variance.
Ecology, in consultation with the relevant permitting agencies, considers the
appropriateness of any variances necessary for a selected remedial action when preparing
the CAP. Approval of the variance is effectively done when, after public comment and
revision if necessary, Ecology signs the decree or order implementing the CAP.
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5. NATURE AND EXTENT OF CHEMICALS IN ENVIRONMENTAL MEDIA

This chapter presents the results of the chemical analyses performed on the soil,
groundwater and air samples collected as part of this RI. The primary aims of this chapter
are as follows:

Soil and Groundwater Media

+ to identify the nature and extent of any chemical compounds present in soil and
groundwater which have resulted from site waste disposal activities and which
exceed potential regulatory criteria. These compounds, if any, are termed for the
purposes of this Rl as the contaminants of potential concern (COPC);

Air Media

¢ to identify the nature and extent of any chemical compounds present in soil gas,
trailer skirt air and ambient air which may have resulted from site waste disposal
activities which exceed potential regulatory or screening levels; and

e to determine if the former Puget Service Company landfill serves as a source of odors
observed in ambient air at the site,

Potential xegulatory criteria are defined for each compound detected as the minimum of
various chemical-specific regulatory values presented in Tables 4-3, 4-4, and 4-5, for
groundwater, air and soil, respectively. The reader is referred to Chapter 4 for a detailed
presentation of the chemical-specific regulatory levels determined for the Norseland site.
The minimum regulatory value for each compound is termed for the purposes of this Rl as a
“screening value”.

As discussed in Section 1.3 of this report, a formal Baseline Risk Assessment is not included
in this RI, due to the action taken by the County and the Port to relocate the trailer park
residents, thereby eliminating any future risk of long-term exposure to potentially
hazardous or odor-producing compounds.

5.1 Soil

This section describes the results of soil sampling and analysis. The conduct of the soils
investigation is described in Section 2.5.

5.1.1 Results of Field Screening

As a part of well drilling and test pit excavation activities, Golder personnel scanned for
radioactivity at the Norseland site on several occasions. A Geiger counter (Eberline radiation
meter) equipped with alpha and beta/gamma detectors was used during the installation of
monitoring wells at the site to check for radioactivity in drill cuttings. The same instrument
was used to scan soil excavated during the excavation of 11 test pits. No activities above
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background were detected. Background activities were noted in air at the breathing zone for
each scanning operation, then soil from drill cuttings or excavation was directly scanned
with the alpha and beta/gamma detectors. No activities above background were detected
during any scanning operation.

An Organic Vapor Analyzer (flame ionization detector) was used to monitor the breathing
zone and the interior of test pits during excavation. In general, concentrations (less than
detection to 8 ppm) of organic vapors were detected. One test pit (TP-7), excavated adjacent
to soil vapor probe SV-10 (see Figure 2-6), exhibited elevated concentrations of volatile
organic compounds (VOCs). Values in the 100 to 150 ppm range were measured by the
OVA at TP-7 for soils obtained at a depth below 3 ft. As such, two samples were collected (at
depths of 7 ft and 11 ft} within the test pit. No odors were detected by Golder personnel in
any test pit except TP-7, which had a petroleum odor which was consistent with the elevated
OVA measurements observed at the site. TP-7 was the only location where elevated
readings were observed with the OVA.

As discussed earlier in Section 2.5, two test pits were actually excavated at the TP-7 location
on different dates. These are designated TP 7-1 and TP 7-2. No soil samples were taken
from test pit TP 7-1. The OVA measurements were conducted in TP 7-1, excavated on
7/13/94, and the sampling was conducted from TP 7-2, located approximately 10 ft from the
first, on 7/25/94, OVA measurements were similar in TP-7-2 as in TP 7-1.

The results of the field screening analyses conducted at monitoring wells and test pits are
summarized in Table 5-1.

5.1.2 Results of Chemical Analysis

Two soil samples were obtained from test pit TP-7-2. These soil samples were designated
TP-7A. (6-7 ft. depth) and TP-7B (10-11 ft. depth). The results of the chemical analyses
conducted on the test pit TP-7-2 soils are summarized in Table 5-2. The detected compounds
and their associated screening values are listed in the table. As seen in the table, in addition
to the inorganic constituents detected, a number of volatile and semi-volatile organic
compounds were detected in the two samples. The concentrations are very low, however,
and no organic compounds exceeded any screening values.

Beryllium was the only compound detected in soil at a level above any regulatory criteria.
The compound was detected at a concentration of 0.8 mg/kg versus a screening value of
0.233 mg/kg. The exceedance of the beryllium screening value occurred in only a single
sample,

This value, however, is less than reported background values for beryllium listed in Natural
Background Soil Metals Concentrations in Washington State (Ecology 1994c). In lieu of site-
specific determinations of background values, information provided in the referenced report
can be used to establish background for the site. The report defines a range of values that
represent the natural concentrations of metals in surficial soils throughout Washington.
State-wide and regional 90th percentile upper tolerance limit (UTL) values are presented.
There are no restrictions on the use of the site-wide values, These can be used for

Golder Associates



May 7, 1997 5-3 933-1280.2008

comparison against data collected from any site in the State. The regional values can be
compared against data collected from those regions only.

The statewide 90th percentile value for beryllium is 1.44 mg/kg, and the western Washington
background value is 1.51 mg/kg, As seen in Table 5-2, all of the detected values for beryllium
(0.8 and 0.2 mg/kg) are less than these UTL values. Beryllium can therefore be eliminated
from further consideration in this RI.

5.2 Groundwater

5.2.1 Results of Chemical Analysis

The results for the August and December 1994 sampling events of groundwater from all site
wells and the February 1995 re-sampling of groundwater from well MW-1 are shown in
Tables 5-3, 54, and 5-5, respectively. This sub-section evaluates the groundwater analytical
data obtained during the Rl in order to determine if the data indicate that the former landfill
is currently impacting the underlying groundwater at the site and if groundwater quality
exceeds potential regulatory criteria. The conduct of the groundwater investigation is
described in Section 2.8.

It is important to note that for metals data, only the results for the filtered samples are
utilized in this evaluation. The monitored saturated zones in MW-1, MW-2 and MW-3
produce little water and purging with a bailer resulted in dewatering some wells. Asa
result, groundwater samples contain suspended particulates (turbidity much greater than 5
N.T.U.). These particulates are not mobile within the groundwater system and should not
be considered part of the groundwater sample. Analysis of metals (also certain highly
hydrophobic organic compounds) in turbid groundwater usually results in elevated
concentrations for these compounds that are not representative of the groundwater
conditions. Turbidity is important for the metals analyses because metals are contained
naturally within or sorbed onto the suspended solids present in the sample, Suspended
solids would not be expected to be present in the groundwater produced from a properly
constructed production supply well. Samples for all other groundwater analytes (which are
not sensitive to sample turbidity) were not filtered, and as such, all groundwater evaluations
for non-metals are based on the use of unfiltered data.

Metal analyses were performed on both filtered and unfiltered samples during the August
1994 sampling event. Only unfiltered samples were analyzed for metals during the
December 1994 event, because filtered samples were not obtained during the this event. In
review of the unfiltered sample analytical results for the December 1994 event, it was
decided that groundwater from well MW-1 should be resampled, filtered and analyzed,
which oceurred during March 1995. The decision to resample, filter and analyze
groundwater from well MW-1 and not from wells MW-2 or MW-3 is based on the following
Teasons:

» Analytical results on unfiltered groundwater samples were comparable between the
December 1994 and August 1994 monitoring events for MW-2 and MW-3. The results
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for unfiltered groundwater from MW-1 were quite different between these
monitoring events.

¢ Analytical results for unfiltered groundwater from MW-1 in December 1994 were
above regulatory screening values for many metals (aluminum, beryllinum, chromium,
iron, lead, manganese, nickel, thallium and vanadium). Several of these metals were
above primary MCLs and lead was above the Federal Action Level for drinking water
supplies. Analytical results for unfiltered groundwater from MW-2 and MW-3 were
only above regulatory screening values for aluminum, iron, lead (MW-2 only)} and
manganese.

s Aluminum, iron and manganese, which were above secondary drinking water
standards in unfiltered groundwater during December 1994 and August 1994
monitoring events from MW-2 and MW-3, are non-health-based standards. These
metals were below the secondary drinking water standards in filtered samples
obtained during the August 1994 sampling event, In addition, these metals were
detected at higher concentrations in the upgradient well MW-1.

» Lead concentrations in unfiltered groundwater samples from well MW-2 (6.5 ng/L)
were below the Federal Action Level for drinking water (15 pg/L) but were slightly
above the MTCA Method A level (5 pg/L) during the monitoring period December
1994. The lead concentration was also higher in unfiltered groundwater in the
upgradient (background) well MW-1 during the December 1994 event. The filtered
groundwater sample from MW-2 obtained during the August 1994 event reported
lead at only 2 pg/L, but was qualified because of lead detections in the associated
blank sample. Therefore, representative lead concentrations in groundwater from
well MW-2 are below Federal Action Levels, are acceptable for drinking water and
are at lower concentrations in groundwater downgradient of the Norseland site
landfill than in upgradient groundwater.

Review of the groundwater data results in the following observations:

» Some organic constituents, consisting of phthalates, were detected in groundwater at
the site. These include bis(2-ethylhexyl)phthalate, butylbenzylphthalate, di-n-octyl
phthalate and diethylphthalate. These compounds were observed in up- and down-
gradient wells, All of the measured concentrations, however, were below any
potential regulatory values. Bis(2-ethylhexyl)phthalate was detected at a maximum
concentration of 2.8 pg/L at MW-1, butylbenzylphthalate at a maximum
concentration of 54 ug/L. at MW-1, di-n-octyl phthalate at a maximum concentration
of 5 ug/L at MW-1, and diethylphthalate at a maximum concentration of 1.5 ug/L at
MW-3. Except for diethylphthalate, which was detected only once during all the
sampling rounds, all of the maximum levels observed for these compounds occurred
at MW-1, the upgradient well. This indicates that the former landfill at the site is not
the source of these compounds. The source of these constituents in groundwater is
either off-site, or consists of laboratory contamination, since all of these compounds
represent common laboratory contaminants. Since the levels are all well below
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regulatory criteria, and the source of the compounds is not associated with the site,
none of these compounds represent contaminants of potential concern (COPC) for
ground water.

» Several inorganic parameters were observed at levels above the screening criteria.
Except for one compound (thallium), the exceedances all occurred at well MW-1 only.
MW-1 is the upgradient well at the site. These exceedances were for manganese,
nitrate, nitrate + nitrite, aluminum and iron. None of these constituents exceeded
the screening values at any other site wells. Itis possible that the values observed for
these inorganic compounds represent background, or that an upgradient source is
present. Additional investigation would be required in order to determine the
nature of the source of these compounds. Because the maximum values for all of
these compounds occurred at the upgradient well, the former landfill does not
appear to be the source of these compounds, and none are retained as COPC for
groundwater.

o The only exceedance of a regulatory screening value in filtered groundwater ata
downgradient well was for thallium, which was observed at a concentration of 1 ug/L
at well MW-2 during the August 1994 sampling event, The regulatory limit for
thailium is 0.5 ug/L; the detection limit is 1 ug/L. The compound was not detected in
the associated unfiltered sample. The compound was not ever detected at any other
downgradient well. It was detected, however, at well MW-1 (in an unfiltered
sample) at a concentration of 3 ug/L. Because of the closeness of the one
downgradient detected value to the detection limit and the inconsistency of
detection between rounds, the compound is not retained as a COPC,

5.3 Air

This section describes the results of the various air monitoring activities conducted during
the RI. The performance of these tasks was described earlier in Sections 2.4 and 2.6,

Sections 5.3.2, 5.3.3,5.3.4 and 5.3.4 below include the results of chemical analyses performed
on ambient, soil vapor, and skirt air samples collected under the various Rl air tasks. As part
of the evaluation of these data, the data are compared to screening values: (1) MTCA Method
B values for all air samples (including soil gas); and (2) ASIL values for skirt air and ambient
air samples, The Method B values are calculated for those compounds which were detected
in air and for which toxicological data are available. The Method B and ASIL values were
determined previously in Chapter 4 and are summarized in Table 4-4.

Exceedance of a screening value in a soil vapor or skirt air sample does not necessarily
constitute evidence of a risk to human health, However, the Method B values are compared
to all of the site air data presented herein in order to provide preliminary and conservative
indications of potential risk from all media sampled. ASIL values are only used to screen
“outdoor” air quality skirt air and ambient air samples.
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Tentatively Identified Compounds (TICs) are included in the data evaluations conducted
herein. Toxicological data are not available for most TICs, however, and therefore the TIC
data cannot be compared to any regulatory criteria.

It is important to acknowledge that the regulatory screening values (Method B and ASIL
values) for a number of compounds analyzed for in this RT are lower than the method
detection limits which are usually achievable in standard laboratory analyses. Table 5-6 lists
the lower regulatory screening value (Method B or ASIL values) for air and detection limits
for the TO-14 list of volatile organic compounds. These compounds represent many of the
primary constituents of interest detected in air media at the site. As seen in the table, the
method detection limits for several compounds exceed the Method B values by as much as 1
to 2 orders of magnitude. These include vinyl chloride, 1,1-dichloroethene, chloroform,
carbon tetrachloride, benzene, 1,2-dichloroethane, and others. If one of these compounds is
not detected, therefore, it does not necessarily mean that the compound is of no concern
from a regulatory screening standpoint.

5.3.1 Qualitative Observations of Site Odors

5.3.1.1 Site Questionnaire Responses

This sub-section summarizes the results of the Norseland Site Condition Questionnaire. The
questionnaire, which was prepared by Golder and approved by KPAT and Ecology prior to
distribution, was submitted to solicit opinion about odor events, ground stability and
sanitary waste issues at the site. The questionnaires were circulated at the Norseland site
itself, as well as o nearby residents and employees at the Olympic View office park. A
complete compilation of the questionnaire responses is included in Appendix A. Primary
findings of the survey pertaining to odors include the following;:

¢ Among site residents, 64% (50) responded that they smell odors at the site. 36% (28)
indicated that they do not ever notice any odors. Anecdotal information indicates
that some residents reported a loss or reduction in their sense of smell.

o Ofthose that notice the odors, most indicated that the odors occur “infrequently” (23)
or “several times a month” (18). The most frequent term used to describe the odor
(Figure 5-1) is “garbage” (16), followed by “oily or gassy” (14), and then “sulfurous”

(9) and “natural gas” (9). Most people (36) said the smell was the same each time they
noticed it.

» “Foggy” (28) and “still” (21) were the most frequent terms used to describe weather
conditions typical of odor events.

+ Early morning (40) was by far the most frequent time of day associated with odors.

+ Most people (48) smell the odors outdoors only.
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5.3.1.2 QObservations of the Golder Site Personnel

This sub-section provides a summary of the site odor observations made by the Golder field
personnel who were present at Norseland from December 1994 through March 21, 1995.
Golder field personnel were present at the site during this period to determine the nature
and extent of odors which have been reported by Norseland residents, and identify the
source(s), as outlined in the site Work Plan.

The sources of information used in this evaluation are as follows:
o the three field log books documenting the daily activities associated with this task;

* Norseland resident observations as recorded in the telephone log forms prepared by
Laird Harris Associates and the Golder telephone log book; and

» weather observations from the meteorological recording stations at the Olympic
View Sanitary Landfill (OVSL) and the Bremerton National Airport (i.e., the
Automated Weather Observation Service [AWOS] station). The locations of these
stations are shown in Figure 5-2.

Appendix E contains two tables summarizing the Golder observations and the Norseland
site resident observations, respectively, with the corresponding weather data from both
stations.

5.3.1.2.1 Odor Types and Frequency at the Norseland Site

As shown in Figure 5-1, the predominant odor type identified by the Golder staff was
classified as a sulfur - mercaptan-like smell. The detection frequency of this odor was 92%
(24 of 26 events). The log documents this odor as “the odor” because of its predominance
and because of its similarity to odors detected adjacent to the OVSL. Another odor observed
was characterized as a sulfide odor, similar to a Kraft Process smell associated with pulp and
paper mills. The detection frequency of this odor was 4% (1 out of 26 events), A third odor
observed was characterized as chlorine-like, which also was detected once, or representing
4% of the odor events.

The characterization by the Golder site representatives of the predominant site odor as a
sulfur-mercaptan-like smell (92% of the time) compares favorably with the observations of
the site residents who characterized the predominant smells as “garbage” (33%), oily or
gassy (29%), sulfurous (19%), and natural gas (19%) (Figure 5-1). Mercaptans are sulfurous
compounds that are used for odor detection in natural gas and are often associated with
“oarbage” odors since they are a bio-degradation product of landfills. The Golder site odor
monitors were tested for their odor detection threshold and discrimination, and were
trained using odor samples and placebos to correctly identify certain odors typical of
landfills, The site residents were not trained or tested for their odor detection abilities.

It should also be noted that other types of odors were recorded in the Golder log book, such
as wood smoke odor, cigarette odor, and pine odor, However, these were considered
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normal ambient odors, and not from a possible landfill source, and therefore not generally
relevant to the investigation. Therefore, these odors were not summarized in Table 1 of
Appendix E or this evaluation,

5.3.1.2.2 Overall Percentage of Time Odors were Present at the Norseland Site

Odors detected by Golder personnel during the winter of 1995 represent approximately
1.6% of the active odor event monitoring time, i.e. between 6:00 AM and 11:00 AM, when
odor monitoring was occurring. This figure was calculated by dividing the total elapsed time
for all onsite odor events by the total number of minutes Golder was onsite (during the
morning hours) for December through March 21, 1995.

The monthly percentages are as follows:

December 1994: 56 min. of localized odors/3000 total minutes observed x 100 = 1.9%
January 1995: 37 min. of localized odors/5700 total minutes observed x 100 = 0.65 %
February 1995: 34 min. of localized odors/6000 total minutes observed x 100 = 0.57% -
March 1995: 108 min. of localized odors/3900 total minutes observed x 100 = 2.8%

5.3.1.2.3 Primary and Secondary Times of Day Qdors are Present at the Norseland Site

Two one-hour time periods were the predominant time when odors occurred at the site,
based on Golder observations. These were from 6:00 AM to 7:00 AM, and 8:00 AM to 9:00
AM. The secondary time period was between 11:00 AM and 12:00 AM.

5.3.1.2.4 Scale of Onsite Odors at the Norseland Site

The strength of site odors was characterized on a 1 to 10 scale, 1 to 2 being faint and
intermittent, 3 to 6 being constant and moderate to strong, and 7 to 10 being very strong to
rank. The frequency of these odors was calculated as follows:

Scale 110 2: 19 out of 38 recorded odors, or 50 %
Scale 3 to 4: 12 out of 38 recorded odors, or 32 %
Scale 5 to 6: 8 out of 38 recorded odors, or21 %
Scale 6 to 10: 1 out of 38 recorded odors, or3 %

The total percentage (106 %) is attributed to overlap between scales, i.e., a ranking of 4-5 is
counted twice.

5.3.1.2.5 Locations of Onsite Odors at the Norseland Site

The site was divided into four areas, as illustrated on Figure 5-3. Recorded odors in these
sections are as follows:

» Area 1:2 recorded odors
s Area 2:16 recorded odors
o Area 3:10 recorded odors
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s Area 4:14 recorded odors

The extent of site odors varied, but the majority of odors were localized to within a section,
and occasionally involved more than one section. However, none of the events was
classified as “site-wide”, i.e., covering all four sections, or even entirely covering Sections 2
and 4, at one time. '

5.3.1.2.6 Meteorological Conditions when Odors Occurred at the Norseland Site
The wind direction during odor events that Golder observed was as follows:

Based on the OVSL Meteorological Station

Fifteen events out of 25 total events with data (i.e., 60%) correlate to a general
prevailing wind direction from the OVSL and the Olympic View Industrial Park
sewage treatment lagoons (i.e., treatment lagoons) (Figure 5-1). Thatis, wind
direction readings from a range of > 220° through < 46 ° (true north); both the OVSL
and the treatment lagoons are at an approximately 315 ° (true north) orientation from
the Norseland site (Figure 5-2), or within an approximately 180 ° directional wedge
with the OVSL and treatment lagoons along a line through the median point. The
other ten events were characterized by wind directions not from OVSL. These
include the two odor events that were not characterized as sulfur-mercaptan.

Based on the AWOS Meteorological Station

Six events out of 12 total events with detectable wind directional data (i.e., 50%)
correlate to a general wind direction from the OVSL (Figure 5-1). However, 50% of
all odor events (i.e., 12 of 24) correlate to “calm” wind conditions, when the AWOS
reading for wind direction = 000 at 00 knots. During calm days, thermal effects
associated with temperature increases in the early morning hours after sunrise can
preferentially dominate local wind conditions at the site, that is, as the cooler air in
the valley below the site (to the northwest) heats up and expands it travels up the
slopes from the valley below. Odors trapped in the condensed air of the valley may
travel up the slope with the expanding air as the rising temperature “burns off” the
fog.

This may explain why odors are associated with a raising fog in the early morning,
which is a phenomenon that mainly occurs during the colder months (i.e., late fall
and early winter). Every odor event associated with calm wind conditions occurred
in the morning hours, 83% of which occurred between 05:00 and 09:00. Additionally,
75% of the odor events that occurred when the AWOS station reported calm wind
conditions, occurred when there was a corresponding OVSL wind directional
reading from the northwest, i.e., from the direction of the OVSL and treatment
lagoons.
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The barometric pressure trends that Golder observed were as follows:

Based on the OVSL Meteorological Station
Rising BP Trend = 12/25events = 48 %
Falling BP Trend = 8/25 events = 32 %
Stable BP Trend = 5/25 events 20 %

Based on the AWOS Meteorological Station
Rising BP Trend = 6/23 events = 26 %
Falling BP Trend = 7/23 events = 30%
Stable BP Trend = 10/23 events = 44 %

TS |

There is a 66 % correspondence between barometric pressure value trends {e.g., rising,
falling or stable) between the two weather stations. The barometric pressure trends that did
not correspond were not diametrically opposed, i.e., OVSL with a rising trend, while AWOS
had a falling trend. All of the differences in barometric pressure trends related to one station
recording a rising or falling barometric pressure trend while the other related a stable trend.

5.3.1.2.7 Summary

The Golder field observations indicate that odors detected in ambient air at the Norseland
site are primarily of a sulfur/mercaptan-like smell (92%) similar to the odor associated with
areas on the perimeter of the OVSL. The odors observed by Golder were mainly faint to
moderate in strength, were primarily detected between 06:00 AM to 09:00 AM, and could be
detected in localized areas evenly spread around the southern half of the site for less than 2
% of the morning hours (06:00 to 11:00) during the winter.

The weather data reviewed at two local meteorological stations indicate that the majority of
site odors occur when prevailing winds are coming from the direction of the OVSL or occur
during calm wind conditions. During calm conditions, it is possible that thermal effects after
sunrise may result in upslope air movement from the direction of the OVSL. However, since
not all of the odor events occur under these conditions, other odor sources, including the
former Puget Service Company Landfill, may also contribute to odor observations by
residents and as noted during Golder’s study.

Barometric pressure trends are inconclusive because it appears that odors occur relatively
evenly under rising, falling and stable conditions.

Based on the nature of the predominant odors smelled onsite at Norseland and offsite
around OVSL, and the direction of prevailing winds when odors were observed, the
primary source of the odors at the Norseland site appears to be the Olympic View Sanitary
landfill. The former Puget Service Company Landfill also may contribute to localized odor
events observed in the Norseland community.

The Olympic View Industrial Park sewage treatment lagoons do notappear to be a

secondary source. The sulfur odors associated with the treatment lagoons are different than
the predominant mercaptan-like sulfur odor usually detected at the site and adjacent to
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OVSL. Odor complaints began in 1991 which corresponds to construction efforts and
changes in landfill gas management at OVSL. Testimony provided during the Coleman
litigation (Coleman et al. vs. Port of Bremerton et al. 1994) indicates that the construction of
the cap and the operation of the temporary gas collection system at OVSL in the years 1991
through 1993 could have resulted in atmospheric emissions of landfill gases. These
emissions could have resulted in increased odors in the vicinity of the landfill. On the other
hand, the Olympic View Industrial Park sewage treatment ponds began operations in 1973
with the only major change in the system occurring in 1988 when the capacity was

increased. There is no correlation in time when the odor complaints started with operational
changes to the treatment lagoons.

These observations are consistent with the results of the site questionnaire discussed above,
and the Odor Monitoring Network Report conducted by the Bremerton-Kitsap County
Health District (BKCHD 1995), While there is some uncertainty, mainly due to the subjective
nature of using olfactory sensation to determine an “odor event”, and the non site-specific
meteorological data used to distinguish between possible sources of the odor, the OVSL and
a site over an old landfill (i.e., the Norseland site), there is a reasonable degree of confidence
in these observations based on the following:

e The duration of field testing;

» The redundancy of similar odors detected by mﬂﬁple Golder field representatives,
who were tested and trained for their olfactory discrimination;

o The status of the OVSL as an active site thatis probably more capable of generating
significant landfill-type emissions than the inactive closed, capped landfill
underlying portions of the Norseland site;

» The meteorological data from two local meteorological stations which favors the
conclusion that the active (i.e., exposed, fresh and manipulated debris) OVSL is the
primary source of the odor, rather than the inactive landfill underlying portions of
the Norseland site.

5.3.2 Initial Soil Gas Study

This section describes the results of the Initial Soil Gas Study. The performance of this study
is described in Section 2.4.1.

5.3.2.1 Results of Chemical Analysis

VOCs detected in soil gas at the site as part of this study are presented in Table 5-7. Table 5-
8 shows the results for fixed gases, sulfur gases, aldehydes and amines analyses. Table 5-9
depicts the distribution across the site of all compounds detected (except atmospheric gases).
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Figure 5-4 depicts the total VOC concentrations and numbers of compounds detected ateach
probe. The distribution of compounds across the site which exceed screening values is
shown in Figure 5-5.

5.3.2.2 Data Summary

Review of the data shown in Tables 5-7, 5-8 and 5-9, and Figures 5-4 and 5-5 indicates the
following;:

» A variety of volatile organic compounds, including a number of TICs, were detected
in the soil vapor throughout the site. The most frequently detected VOCs at the site
include acetaldehyde (18 locations), acetone (17 locations), formaldehyde (16
locations), and unknown hydrocarbons (11 locations).

¢ Elevated values of total VOCs in this Initial Soil Gas Study, as compared to other
locations, are associated with probes SV-10 (8317 ppb), SV-45 (1310 ppb), and SV49
(522 ppb). The elevated values are largely due to the presence of a number of TICs in
each sample.

¢ No mercaptans, other sulfides or amines were detected. The detection limit for these
compounds was often up to 2 orders of magnitude greater than the human odor
threshold (American Industrial Hygiene Association, 1989).

* Compounds detected which exceed the screening values and/or compounds which
have detection limits which exceed the screening values consist of acetaldehyde,
benzene, chloroform, chloromethane, formaldehyde, tetrachlorethene (PCE),
trichloroethene (TCE), and 2-propenenitrile. An exceedance of at least one screening
value occurred at every probe but two (SV-46 and SV-1).

o Methane was detected at one location (S§V-10), The concentration at SV-10 was 2.2%.
This concentration exceeds 25% of the lower explosive limit (LEL) for methane. This
location also demonstrated the maximum total VOC concentration in this Initial Soil
Gas Study. Methane detection limits were between 0.001 and 0.002 percent (10 to 20
ppm). WAC 173-304-460(2)(b)(1)(A) limits explosive gases at on-site landfill facilities
to 25% of the lower explosive limit (LEL) of methane. WAC 173-304-460(2)(b)(i)(C)
limits explosive gases at off-site facilities to 100 ppm (0.01%) methane. Each of these,
however, is only applicable to the interiors of building structures. These data,
however, indicate the potential to exceed these criteria at the SV-10 location.

5.3.3 Soil Gas and Skirt Study

This section describes the results of the Soil Gas and Skirt Study. The performance of this
study is described in Section 2.4.2. As described in Section 2.4.2.1, the results of this Initial
Soil Gas Study raised concerns about potential on-site exposure to compounds originating
from the former Norseland Landfill. Accordingly, additional soil gas data was collected in
conjunction with a study of the skirt air beneath the residents’ trailer homes that are located
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above landfilled materials. The conclusions presented in Section 5.4 below are based on both
soil gas sampling events and the skirt air investigation.

5.3.3.1 Results of Chemical Analysis

The results of the Soil Gas and Skirt Study are summarized in Tables 5-10 and 5-11 which
present the resuits by lot for detected VOCs and atmospheric gases, respectively. Table 5-12
depicts the distribution across the site by lot of all compounds detected (except atmospheric
gases), Figure 5-6 shows the distribution across the site of total volatile organic
concentrations. Figures 5-7 through 5-14 depict the distribution by lot of compounds which
exceed regulatory screening values. The distribution of other key constituents of interest,
toluene and m,p-xylene, is shown in Figures 5-15 and -16, respectively. Chemical analyses
conducted for soil gas and skirt samples (Table 2-1} included volatile organics. TICs were
restricted to acetone, tetrahydrofuran, and 2-butanone only. Atmospheric gases were
analyzed only for the skirt air samples.

5.3.3.2 Data Summary

Review of the data shown in Tables 5-10, 5-11 and 5-12 indicates the following;

e Asin the Initial Soil Gas Study, a variety of organic constituents (approximately 20
organic chemicals) were detected throughout the site in soil gas and skirt air samples.
Atleast one VOC was detected in every soil gas and skirt air sample collected. The
maximum total VOC concentration measured in a skirt sample was about 140 ppb-v.
Assuming all VOCs are explosive, this concentration is far below the 100 ppm
threshold specified in WAC 173-304-460 for the interior of off-site structures. Other
VOCs were detected sporadically throughout the site with a few detections in the soil
gas and skirt air samples.

+ The most frequently detected compounds (Table 5-12) in the Soil Gas and Skirt Study
were acetone, benzene, freon-12, toluene, xylene, carbon tetrachloride, methylene
chloride and chloromethane. Acetone was detected in 24 soil gas samples (maximum
value of 95 ppb-v) and 22 skirt air samples (maximum value of 130 ppb-v). Benzene
was detected at 16 soil gas locations (maximum value of 15 ppb-v) and 27 skirt air
locations (maximum value of 4.4 ppb-v). Freon-12 was detected in 6 soil gas samples
{maximum value of 18 ppb-v) and 12 skirt air samples (maximum value of 3.3 ppb-v).
Toluene was detected at 18 soil gas locations (maximum value of 17 ppb-v) and 28
skirt air Jocations (maximum value of 7.2 ppb-v). m,p,-xylene was detected at 14 soil
gas locations (maximum value of 18 ppb-v) and 21 skirt air locations (maximum value
of 3.8 ppb-v). Carbon tetrachloride was detected in five skirt air samples (maximum
value of 0.2 ppbv). Methylene chloride was detected in five skirt air samples
(maximum value of 0.4 ppbv). Chloromethane was detected at 2 soil gas locations
(maximum value of 1.4 ppb-v) and 14 skirt air locations (maximum value of .42 ppb-
v). As discussed in Section 2.4.2, the ambient air sample was collected upwind of the
Puget Service Company landfill area and therefore represents air unaffected by the
Norseland landfill (i.e. background). Seven of the 22 VOCs were also detected in
ambient air.
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* Most of the above compounds were also detected in the upwind ambient air with
levels of 3.1 ppb-v for benizene, 5.1 ppb-v for toluene, 2.8 ppb-v for m,p,-xylene, and
0.26 ppb-v for chloromethane.

¢ Elevated levels of total volatile organics, as compared to ambient levels measured in
the field blank, were observed at many sampling sites throughout the site in both soil
gas and skirt air. Figure 5-6 shows the distribution of total volatile organic
concentrations included in the soil vapor and skirt air study by lot.

» Methane was not detected in any skirt sample collected as part of this task. Lot 62,
the one location where methane was detected earlier in SV-10 probe, was not
sampled under this task, because lot 62 was a vacant lot during this investigation.

« Compounds exceeding the screening levels are shown in Tables 5-10 and 5-12. These
compounds include benzene, carbon tetrachloride, methylene chloride, chloroform,
1,2-dichloropropane in skirt air samples and benzene, freon-12, tetrachloroethene
(PCE) chloromethane, chloroform, and trichloroethene (TCE) in soil gas samples.
Figures 5-7 through 5-14 depict the levels of each of these compounds at the site by
lot. In addition, the levels of toluene and m,p-xylene, two frequently detected
compounds, are shown in Figures 5-15 and 5-16, respectively. It should be noted that
VOC detection limits were frequently above Method B and ASIL screening levels.
Additional VOCs may be present in the samples above the screening levels, but could
not be detected.

» Both carbon tetrachloride and methylene chloride appear to be grouped in skirt air
along the eastern edge of the landfill boundary, although these compounds were not
detected in the underlying soil gas samples. 1,2-dichloropropane was not detected in
lot 39 soil gas or any subsequent skirt air sample of lot 39 (see Comparative Ambient
Air Study in Section 5.3.5).

5.3.4 Investigation of Ambient Air During Odor Events

This section describes the results of the investigation of ambient air during odor events. The
performance of this study is described in Section 2.6.2.

5.3.4.1 Results of Chemical Analvsis

Results of chemical analysis for this task are summarized in Table 5-13. Sampling under this
study consisted of soil gas and ambient air sampling to identify potential contaminants that
may be present in the ambient air during odor events. Sampling took place during two odor
events. During the first event, which occurred March 9, 1995, four soil vapor samples, 2 on-
site ambient air samples, and 2 off-site ambient air samples were collected. During the
second event, which occurred March 17, 1995, three soil vapor samples, 2 on-site ambient air
samples, and 2 off-site ambient air samples were collected. The off-site samples were
collected in the vicinity of OVSL. The locations of sampling are shown in Figures 2-7 and
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2-8. Analyses conducted included (Table 2-1) sulfides, aldehydes, amines, fixed gases, and
volatile organics, including TICs.

Both odor events were described by Golder staff as a sulfur-mercaptan-like odor with a
strength of 3 to 4, and 1 to 5 for the March 9 and 17 events, respectively. The weather before
the odor event of March 9 was rainy with winds out of the southwest, temperature of 46°F,
and a barometric pressure of approximately 28.86 with a decreasing trend. During the odor
event, the weather was overcast with no rain, temperature of 49°F, and little to no wind. The
March 9 odor event lasted from approximately 1105 to 1120. After the odor event the wind
was light from the southwest. The weather before the odor event on March 17 was cloudy
with winds from the west, temperature of 41°F, and a barometric pressure of approximately
29.76. During the odor event, the wind became out of the east. The odor event on March 17
lasted from approximately 0930 to 1045. Conditions during all of the odor events observed
by Golder staff at the site are summarized in Table E-1 in Appendix E.

5.3.4.2 Data Summary

Review of the data shown in Table 5-13 indicates the following:

+ Compounds detected during the odor events were similar to those observed during
earlier sampling efforts at the site. No sulfur gases or amines, which are compounds
with the potential to produce odors like those which have been observed during
odor monitoring, were detected in any of the ambient air or soil gas samples. Only
one aldehyde detection (formaldehyde in an off-site ambient air sample) was
observed. [tshould be noted, however, that the detection limits for the sulfur gases
and amines were in some cases 2 orders of magnitude higher than their human odor
thresholds.

+ Apart from the TICs, the most frequently detected compounds in ambient air were
benzene, toluene, ethylbenzene, xylenes, chloromethane, freon-11, freon-12,
tetrachloroethene (PCE), and 1,2 4-trimethylbenzene. Out of 14 total ambient air
samples collected over the two odor events (including 6 QA samples), benzene was
detected 13 times, toluene 11 times, ethylbenzene was detected in 9 samples, xylenes
in 13 samples, chloromethane was detected 10 times, freon-11 and freon-12 were
detected 13 times each, PCE 5 times, and 1,24-trimethylbenzene 9 times. The
maximum detected concentration for benzene was 0.85 ppb-v, for toluene it was 2.9
ppb-v, for ethylbenzene it was 0.42 ppb-v, for m,p-xylene it was 1.2 ppb-v, for
chloromethane it was 2.1 ppb-v, for freon-11 it was 0.9 ppb-v, for freon-12 it was 1.7
ppb-v, for PCE the maximum concentration was 1.3 ppb-v, and for 1,2,4-
trimethylbenzene the maximum value was 0.5 ppb-v.

s For soil vapor, a very similar list of compounds was observed. Benzene was detected
at a maximum value of 11 ppb-v (SV-10), toluene at a maximum value of 67 ppb-v
(8V-45), m,p-xylene at a maximum value of 0.58 ppb-v (5V-45), chloromethane ata
maximum value of 0.95 ppb-v (equipment blank sample), freon-11 at a maximum
value of 0.7 ppb-v (SVP-19), and freon-12 at a maximum value of 42 ppb-v (SVP-36).
PCE, 1,2 4-trimethylbenzene and ethylbenzene were not detected.
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o TICs were observed in most samples, but especially in a soil gas sample at the SVP-10
Jocation (previous SV-10 location). Total TICs from three SVP-10 samples measured
117400, 125900, and 43800 ppb-v. This compares to total TIC concentrations in all of
the other soil gas and ambient air samples of about 10 to 200 ppb-v. TICs observed at
SVP-10 appear to be representative of fuel hydrocarbons.

e Methane was detected in four ambient air samples: Constance Rd., the Constance
Rd. duplicate and the Saw Mill Rd. samples for the March 17 event, and the Saw Mill
Rd. sample for the March 9 event. All of these samples represent off-site samples
near OVSL. In soil vapor, all of the methane detects occurred at location SVP-10, the
only place methane has been previously detected.

The results are compared in Table 5-13 to the regulatory screening criteria. As seenin Table

5-13, benzene, chloromethane, formaldehyde and tetrachloroethene (PCE) were detected in
ambient air at levels above the screening concentrations, and benzene, toluene, freon-12 and
PCE exceeded the screening value in soil vapor.

o Inambientair, benzene and chloromethane exceeded the screening values far more
frequently than formaldehyde and PCE. Benzene exceeded the screening value in 13
of 14 ambient air samples (including field blank samples). For chloromethane, nine
of 14 samples (including the field blank) exceeded the screening value.
Formaldehyde and PCE exceeded the screening values in 1 and 3 samples,
respectively. All of the formaldehyde and PCE (except once at AA-3 on March 17
event) exceedances in ambient air were associated with the off-site sample locations
near OVSL. Therefore, benzene and chloromethane are the key chemicals above
levels of concern in ambient air.

» Insoil vapor, benzene exceeded the screening value in two instances, and toluene,
freon-12, and PCE exceeded the screening value in one instance each. Benzene was
observed at SV-10 at a concentration of 11 ppb-v which was the highest benzene
concentration observed during this sampling task. Tetrachloroethene was detected
in soil gas (SVP-36) and in several previous soil gas samples at Norseland.

In order to evaluate the nature of the source of chemicals observed in ambient air at
Norseland (i.e. whether it is an on- or off-site source), ambient air results from the odor
investigation are plotted in Figure 5-17. The figure compares on-site and off-site ambient air
data for benzene, chloromethane, and total VOCs. As seen in the figure, the highest ambient
air values for benzene during both events occurred in the off-site samples, while for
chloromethane, the maximum values occurred in the on-site samples. For total VOCs, the
highest values were with the on-site samples during the first event, and with the off-site
samples during the second event.

5.3.5 Comparative Ambient Air Investigation

This section describes the results of the comparative ambient air investigation. The
performance of this study is described in Section 2.6.3.
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5.3.5.1 Results of Chemical Analysis

This study was conducted to characterize local off-site air versus on-site air, air in mobile
home skirts, and soil vapor. Thirteen samples were collected from each sampling event
during 6 separate events. The events occurred on May 30, June 1, June 6, June 7, June 14,
and June 16, 1995. Sampling locations are shown in Figures 2-9 to 2-15. Samples were
analyzed for VOCs with TICs (Table 2-1). Sampling was conducted when barometric
pressure was stable or falling and wind direction was detectable and steady from one
general direction. Table 5-14 lists the chemicals detected in ambient air, soil gas and skirt air
during this task.

General review of the data in Table 5-14 indicates the following;

e Very similar types of compounds were detected as in the previous studies, primarily
consisting of benzene, chloromethane, freon, xylenes, and toluene, as wellas a
number of TICs, consisting of a variety of organic compounds that are typically
contained in petroleum fuels.

« Compounds exceeding regulatory criteria in the ambient air included benzene,
chloromethane, methylene chloride, 1,1-dichloroethene (1,1-DCE), tetrachloroethene
(PCE), and trichloroethene (TCE). By far the most frequent exceedances were for
benzene and chloromethane, which each had more than 10 sample exceedances.
This is consistent with the data from the odor event sampling. Methylene chloride
exceeded the screening value twice (on-site and an off site sample), 1,1-DCE one time
(offsite), PCE had two exceedances (offsite), and TCE had one exceedance (offsite).
The benzene and chloromethane exceedances were in both on and offsite samples.
Benzene was detected at a maximum concentration in ambient air of 1.1 ppbv, and
chloromethane was detected at a maximum ambient air level of 1.4 ppbv.

+ Compounds exceeding regulatory criteria in soil vapor and skirt air included
benzene, chioromethane, methylene chloride, 1,1-dichloroethene, 1,2-
dichloroethane, tetrachloroethene (PCE), trichloroethene (TCE), vinyl chloride, 1,1,2-
trichloroethane, 1,3-butadiene. By far the most frequent exceedances were for
benzene and chloromethane, which each had at least 10 sample exceedances. All of
the other compounds had three or fewer exceedances, except for 1,2-dichloroethane
which had 9 exceedances. Methylene chloride was detected several times in skirt air
and soil gas samples. Most of the methylene chloride detections occurred during the
first sampling period.

5.3.5.2 Statistical Analysis of Benzene, Chloromethane and TIC Data

The results of the odor event sampling and the comparative ambient air sampling have
shown that benzene and chloromethane are the most frequently detected compounds
exceeding air criteria at Norseland. Evaluations conducted as part of the odor investigation
suggested that the source of these compounds may be off-site; however, the data were
ambiguous and inconclusive in this regard. In order to more fully evaluate the source(s) of
these compounds at the site, the data that was generated from the comparative Ambient Air
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Investigation are analyzed statistically for these constituents. Appendix ] describes the
statistical analyses performed on the Norseland data. The statistical analysis is performed for
benzene and chloromethane, Additionally, total TICs are also analyzed. TICs are included
in the evaluation because they are pervasive at the site in soil gas, skirt air, and ambient air
samples but cannot be evaluated from a health risk standpoint due to of a lack of
toxicological data. Figures 5-18, 5-19 and 5-20 present the results for the six events for
benzene, chloromethane and total TICs, respectively.

ANOVA Test

The results of the ANOVA are shown in Table 5-15. The purpose of this analysis was to
determine whether or not there are significant differences in the constituent concentrations
measured in the skirt, onsite and offsite ambient air samples. As seen in this table, the
concentration of benzene in the skirt air is significantly greater than in the offsite air. The
other comparisons (hypotheses) for benzene are not significant at the 0.10 level (90%
confidence level), indicating that the onsite air is not elevated over offsite air, nor is skirt air
elevated over onsite air.

For chloromethane, the significance level of the skirt versus offsite air concentration
comparison test is so small, that if the hypotheses had been reversed, there would be a
significant difference. That is, the skirt air concentration of chloromethane is significantly
less than the offsite air concentration at between the 97.9% and 98.0% confidence level. The
other comparisons for chloromethane are not significant at the 90% confidence level. In
other words, skirt air chloromethane is not elevated over offsite air, onsite air is not elevated
over offsite air, and skirt air is not elevated over onsite air. Also, the analysis actually
indicates that offsite air is elevated over skirt air.

For TICs, all three comparisons are not significant at the 0.10 level (90% confidence level). In
other words, skirt air TICs are not elevated over off-site air, onsite air is not elevated over off-
site air, and skirt air is not elevated over onsite air.

Wilcoxon Rank Sum (WRS) Test

The results of the WRS test are shown in Table 5-16. The purpose of this analysis is to
determine during which individual sampling events significant differences occurred.
Benzene concentration is significantly higher in the skirt air as compared to the offsite air for
only the first and third sampling events. For the other events, the benzene level in the skirt
air is not significantly elevated over the off-site air. The confidence levels are lower for the
WRS test, as compared to the ANOVA, because of the small sample sizes for each sampling
event. Chloromethane concentration is significantly lower in the skirt air as compared to the
offsite air for only the first sampling event. The TICs are significantly higher in the skirt air
compared to the offsite air for only the first sampling event.

The estimates of the difference between the skirt and offsite air concentrations of benzene,
chloromethare and TICs are shown in Table 5-17. Benzene concentrations in the skirt air are
greater than offsite by 0.248 ppbv and 0.323 ppbv during the first and third sampling event,
where the difference between skirt and offsite air concentration is significant, according to
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the WRS test. As indicated above, skirt air benzene concentrations for sampling events other
than the first and third event were not significantly elevated over offsite air. The
chloromethane concentrations in the skirt air are less than the offsite air by between 0.519
and 0.560 ppbv during the first sampling event. The TICs concentration in skirt air is greater
than the offsite air by 33.8 ppb-v during the first sampling event. The other estimates shown
in Table 5-17 are not significantly different than zero.

Therefore, the results of this analysis have indicated that there was no significant difference
noted between onsite air and offsite air benzene levels. Benzene in the skirt air was slightly
higher in concentration than in the offsite air, but this difference occurred only during two
of the six sampling events. For the other four events, there was no significant difference.
When the difference was significant (first and third events), the magnitude of the difference
between skirt air and offsite air was small - skirt air levels were estimated to be higher by
about 0.2 to 0.3 ppbv. '

Upper Confidence Level Test of Individual Skirts

Another way of evaluating these data is to look at the benzene levels at each individual skirt
and compare them to background. In Table 5-18, all of the benzene data from the
comparative ambient air study are tabulated. Since the offsite samples were collected
upwind of Norseland, these samples represent air not impacted by the site, and can be
considered as background samples. Using guidance presented in Ecology (1992b), the skirt
air data are compared to the background data to determine whether any of the skirts exhibit
benzene levels above background. A 90th percentile concentration (.58 ppb-v) is used to
represent benzene background at the site based on the offsite samples. 95% upper
confidence limits (UCLy;s) are used to represent the average benzene concentration at each
skirt location. As seen in the table, the only location where the skirt air exceeds the
background concentration is lot 63, This indicates that lot 63 is the only skirt where benzene
levels exceeded the natural benzene concentration in ambient air during the ambient air
study. Lots 63 and 62 were the location where the highest benzene levels were observed in
previous soil gas samples.

5.4 Air Pathway Fate and Transport

Subsurface VOC sources have been identified within the former Norseland Landfill. These
sources occur on a spotty or patchy basis, which is consistent with the spatial heterogeneity
expected within landfilled wastes, The presence of these sources results in exceedances of
certain regulatory screening criteria in soil gas and skirt air in a number of locations.

The detection limits in many air samples are higher than regulatory or screening levels
which creates difficulty and uncertainty in evaluations of their presence. In addition,
background air quality contains many of the detected YOCs which are commonly used
chemicals in our industrial society. In an attempt to gain clarity about the nature and extent
of contamination present at the Norseland Site, a modeling effort presented below in Section
5.4.1 was conducted and information on anticipated VOCs in background air is provided in
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Section 5.4.2. Section 5.5.3 provides the overall conclusions regarding air quality at the
Norseland Site.

Concentrations of organic vapors observed in ambient air indicate no site-wide human
health risk. Due to the relocation of the Norseland residents, there are no potential
receptors left on site that could be subject to localized exposure.

5.4.1 Conceptual Model
5.4.1.1 Introduction

One result of this Rl is that subsurface sources of VOCs have been identified in the former
landfill. These sources produce VOC concentrations that exceed regulatory screening values
at some locations in the soil gas throughout the site. In addition, detection limits for many
analytes on soil gas samples are above regulatory screening values. Soil gas is notin the
breathable zone, however, and mixes with ambient air prior to exposure to any receptors.
These results nonetheless indicate the potential for possible health concerns regarding site
exposures to vapors emanating from the landfill, and there is some uncertainty as to the risk
posed, if any.

In addition to this area of uncertainty, some chemicals with the potential to cause odors at
the site (sulfides, amines, and aldehydes) have detection limits which are, in some cases,
several orders of magnitude higher than their human odor thresholds. These chemicals
have not been detected in soil gas or ambient air at the site to any significant extent during
odor events. This leads to some uncertainty as to the nature of the chemicals causing site
odors. However, there is still the potential that sources within the landfill may serve as
secondary sources on a localized bases. In addition, some residents may be more sensitive to
odors than others.

This section of the report consists of a conceptual model of site air which will be used to help
further resolve these issues. The conceptual model describes the primary migration
pathways of soil gas at the site and means of exposure. Itis not intended to describe every
aspect of soil gas movement and contaminant migration, but rather to be a general tool
which can be useful in evaluating site conditions. This conceptual model is primarily used
herein to provide additional insight into the two areas of uncertainty described above:

o whether chemicals in soil gas that exceed or have detection values above regulatory
screening values represent a potential health hazard, and

o if the former landfill beneath the site represents a source of odors.

5.4.1.2 Description of Model

A fundamental objective of the Rl is to gather sufficient data to evaluate the nature and
extent of contamination from the Norseland landfill. The landfill contains hazardous
substances as evident from the analysis of subsurface soil gas. The primary pathway of
exposure to onsite residents is the migration of landfill soil vapors to the surface and
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dispersion into the atmosphere or into homes, For Norseland landfill soil gas to enter the
home, the most direct route is through the skirt air then into the house through its floor.

In United States (U.S.) ambient atmospheres, as well as within U.S, home atmospheres, it has
been well documented that many hazardous substances exist at detectable concentrations
(Environmental International, 1986; Evans et al. 1992). Sources of hazardous substances in
the ambient air and home atmosphere are many and are beyond the scope of this RI. This RI
evaluates the incremental impacts to the ambient air and skirt air at the Norseland site from
hazardous substances originating from the Norseland landfill.

Figure 5-21 illustrates the migration of contaminants originating from within the landfill as a
subsurface source. Volatile compounds volatilize from the Norseland landfill sources to the
soil gas (soil atmosphere or air between the grains of soils). The concentration of volatile
compounds in the soil gas will be the greatest nearest to the actual source. Volatile
compounds migrate in the soil gas at Norseland primarily by gaseous diffusion. Advection
(soil gas air currents) is not significant at Norseland because active decomposition
(generating gases mainly methane and carbon dioxide) is only observed to be occurring at
one location {from probe SV-10 in the vicinity of lots 62 and 63) and advection due to
barometric changes only temporarily effect near surface exchanges of air. Gas diffusion
(migration of a gas due to concentration gradients) in the subsurface environment spreads
volatile organic compounds away from the original landfill source and is at lower
concentrations in the soil gas at further distances from this source.

Volatile compounds in the subsurface soil gas eventually migrate or diffuse toward land
surface and into the ambient atmosphere (Figure 5-21). The emission of subsurface volatile
compounds to the atmosphere reduces the concentration dramatically mainly because wind
{advective movement of ambient air) is so great relative to soil gas diffusion. This emission
also creates an average emission rate to the ambient air that is sustained as long as the
original source in the landfill is not significantly depleted.

The emission rate of soil gas volatile compound to the atmosphere can be estimated using
Fick's Law of Diffusion through a porous medium using the following equation:

_raD gsa (CAA - CSG)

Emission Rate = 4 7
Where:
7, = tortuosity of porous medium (.2 to .4)

Da = molecular diffusion of gases (almost all are between 0.07 and 0.12 cm?/sec)

Bsa = air filled porosity (assume 0.25)

Caa = Concentration of volatile compound in ambient air (assume 0 to maximize
emission rate),

Csg= Concentration of volatile compound in the soil gas (;.zg/cm3)

Z = Distance from Csg to the ambient atmosphere or the length of the soil gas
probe = 3 feet or 90 cm,

Emission Rate = pg/em® sec
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From the calculation of emission rate, it is then possible to estimate the concentration that
would result in the ambient air. Exact modeling of such phenomenon can be rigorous or
made very simple depending on how exact an answer is required. For the purposes of this
RI, estimates are made based on a simple model using input parameters that would
conservatively maximize the calculated concentrations in the ambient air at Norseland. The
equation used in this model is as follows:

Downwind Length of Emission Source x Emission Rate

Antbient Air Concentration =
Average Wind Speed x Mixing height

Where:

Ambient Air Concentration = pg/cm’

Downwind Length of Emission Source =  Assumed about 500 feet
(15,000 cm) about the width of the
landfill

Emission Rate = From previous equation

Wind Speed = Assumed 2.5 miles/hours or about 110 cry/sec. (this is 1/2 the

EPA default value for air modeling)
Mixing height = 6 feet (about 180 cm). This is the EPA normal breathing zone

value but is very conservative since it acts like a ceiling and
does not allow volatile compounds to disperse higher than 6
feet above the ground over a total path of 500 feet.

From the results of this model, a Natural Dilution Factor can be calculated by simply the
following:

Concentrationof Volatile Compound in Ambient Air
Concentrationof Volatile compound in soil gas fromsoil gas probes

Natugal Dilution Factor (dimensionless) =

The Natural Dilution Factor represents the reduction in concentration to the ambient air due
to natural processes that result from an initial concentration of a volatile compound in the RI
measured soil gas. The equations reveal that this dilution factor is independent of the actual
soil gas concentration. Although the resulting ambient air concentration is calculated to be
higher when the initial soil gas concentration is higher, the ratio of these concentrations are
the same. When the model conditions such as wind speed or length of emission source is
changed, only then does the calculated Natural Dilution Factor change.

Our simple but very conservative model results in a Natural Dilution Factor less than 0.0001
(1E-04). This indicates that a volatile compound having a soil gas concentration of 10 ppb
will result in an incremental increase in the ambient air of about 0.001 ppb. In other words,
soil gas concentrations will be reduced 10,000 times in the ambient air environment.
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54.1.3 Model Application

This dilution factor is significant in addressing the two areas of uncertainty discussed at the
beginning of this section. In Table 5-19, all of the soil gas exceedances observed during the
Rl are listed. In the table, the ratio of the screening value to each sample result is shown.
This ratio indicates the dilution needed to reduce the soil gas concentration to below
screening values. Since the model predicted a natural reduction of 10,000 times, ratios in
Table 5-19 would have to be greater than 10,000 to be a potential concern for impacting
ambient air. As seen in the table, the calculated ratio exceeds the 10,000 times in only a
single sample (shaded 1,3-Butadiene). In addition, as shown in Table 5-6, none of the
analyte detection limits exceed the VOC regulatory screening values by 10,000 times. In
other words, when dilution of the soil gas with ambient air is considered using the
conceptual model described above and the calculated dilution factor is applied to each of the
screening value exceedances, only a single sample could result in an exceedance in the
ambient air. None of the other instances would be expected to result in ambient air impacts
above regulatory screening values. The conclusion of this simple but very conservative
calculation is that soil gas at the site is not expected to result in impacts to ambient air which
would be considered hazardous to health based upon regulatory screening values, This is
consistent with ambient air monitoring data which have shown that onsite air is not elevated
over offsite air for the key contaminants detected in ambient air at the site,

With respect to the issue concerning odors, the conceptual model conservatively estimates
that soil gas undergoes a dilution of approximately four orders of magnitude when itis
emitted to the atmosphere. Since the detection limits for the sulfide, amines and aldehydes,
which are odorous compounds potentially causing the odors, are only about 2 to 3 orders of
magnitude above human odor thresholds, these compounds should have been detected in
the soil gas at the site during the odor event sampling if the soil gas was the source of the
odors and the compounds were present in the soil gas. The fact that they were not detected
in the soil gas suggests that they are not present in the soil gas at levels high enough to cause
site odors. This supports the view that the former landfill beneath the site is probably nota
primary source of odors at Norseland. However, as noted above, due to spatial or temporal
variability and variable resident sensitivity, the landfill may serve as a source of other odors
on a localized basis.

5.4,2 Off-Site Sources of VOCs at Norseland

The odor event sampling provided data which suggested that offsite sources may be
responsible for the levels of benzene and other VOCs (toluene, ethylbenzene, xylenes,
carbon tetrachloride, tetrachloroethene, and methylene chloride) noted in ambient air and
skirt air at the site. The data were not adequate to fully validate this conclusion, however,
and as a result, the comparative ambient air investigation was conducted to more fully
evaluate the sources of chemicals in ambient air at the site. The results of the comparative
ambient air study have indicated that while skirt air benzene is elevated over offsite air at lot
63, skirt air benzene at the other lots sampled is not elevated nor is onsite ambient air
elevated over offsite air. This raises the question as to what constitutes the source of the
benzene (other than the source at lot 63) and potentially other VOCs in ambient air and
other skirts air.
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In order to address this question, information on ambient air concentrations of benzene was
obtained from toxicological profiles prepared by the Agency for Toxic Substances and
Disease Registry (ATSDR). In addition, profiles were also obtained for toluene,
ethylbenzene, and xylenes, carbon tetrachloride, tetrachloroethene, and methylene chloride.
The data discussed below is summarized in Figure 5-22.

Benzene. Daily median benzene concentrations were reported in the Volatile Organic
Compound National Ambient Database (ATSDR, 1992 update) over the period 1975 to 1985.
Outdoor air data from 300 cities and within 42 states were tallied with the following results:
remote air (0.16 ppb), rural air (0.47 ppb), suburban air (1.8 ppb), and urban air (1.8 ppb).
City-specific values, measured with a range of 12 to 18 samples during the summer of 1986
by EPA, included: Houston (7.5 to 112 ppb, with a median of 22.5 ppb); St. Louis (3.8 to 73
ppb, with a median of 11.1 ppb); Denver (17.9 ppb to 39.5 ppb, with a median of 24.5 ppb);
Philadelphia (1.9 to 17.9 ppb, with a median of 6 ppb); New York (5.3 to 31.8 ppb, with a
median of 10.5 ppb); and Chicago (3.8 to 30.3 ppb, with a median of 20.7 ppb). Ambient air
values for benzene measured at Norseland during the odor event sampling ranged from 0.85
0 0.36 ppb.

Toluene. Outdoor air data for toluene are based on a 1990 update to the Volatile Organic
Compound National Ambient Database. The following results were obtained: remote air
(0.008 ppb), rural air (5.0 ppb), suburban air (2.7 ppb), and urban air (42.0 ppb). Ambient air
values for toluene measured at Norseland during the odor event sampling ranged from 2.9
to 0.71 ppb.

Ethylbenzene. Outdoor air data for ethylbenzene is provided in a 1990 update to the
Volatile Organic Compound National Ambient Database. Outdoor air data from 6 remote
and 122 rural locations were tallied with the following results: remote air (0.16 ppb) and
rural air (0.013 ppb), Outdoor air data for 886 suburban and 1,532 urban locations were
tallied with the following results: suburban air (0.62 ppb) and urban air (0.62 ppb). City-
specific values measured with approximately 100 samples between 1980 and 1984 include:
Houston (1.5 = 1.6 ppb, St. Louis (0.6 + 0.5 ppb), Denver (2.2 + 3.1 ppb), Philadelphia (0.8 =
0.8 ppb), Staten Island, NY (2.7 £ 4.2 ppb), and Chicago (0.8 + 1.2 ppb). Ambient air values
for ethylbenzene measured at Norseland during the odor event sampling ranged from 0.42
to 0.27 ppb.

Xylenes, Ambient air levels for xylenes in industrial and urban areas of the United States
were to range from 0.69 to 88 ppb. The median concentration of total xylenes based on an
ATSDR 1990 update for approximately 115 rural/remote areas was reported to be 3.5 ppb
based on a compilation of published and unpublished atmospheric data. For
urban/suburban locations, a median concentration of 76.0 ppb was reported based on
approximately 1,900 observations in published and unpublished atmospheric data. Ambient
air values for xylenes measured at Norseland during the odor event sampling ranged from
1.64 to 0.56 ppb.

Carbon Tetrachloride: National values compiled from over 3700 locations around the
country varied widely, ranging from non-detectable to high of 70pg/m’ (ie., 11 ppb). The
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average value for rural areas was reported as 0.8ug/m’ (ie., 0.13 ppb). This average value
was also detected in 5 coastal monitoring stations located throughout the world. Average
values in suburban and urban areas located near CCly sources were reported at 1.2pg/m’ (Le.,
0.19ppb), and 3.7ug/m’ (i.e., 0.59ppb), respectively.

Tetrachloroethylene (PCE): Tetrachloroethylene is a widely distributed compound which is
released to the environment from industrial emissions and consumer products. Ambient air
concentrations of tetrachloroethylene prior to 1981, taken from over 2,500 monitoring points
have been reported in the range from non-detectable to 31 ppb in New Jersey. Data from
Portland, OR in 1984 indicated that ambient air concentrations ranged from .058 to 0.305
ppb. Average ambient air concentrations have been reported as 0.16ppb in rural and remote
areas, 0.79 ppb in urban and suburban areas. Recent studies support the widespread
occurrence of this compound in urban areas. In 1987, air concentration from three urban
areas in the United States were reported in that range of .035 to 1.3 ppb.

Methylene Chloride: Methylene Chloride has been detected in ambient air samples from
around the world. Average background concentrations have been estimated at 0.05 ppb.
However, concentrations occurring in urban areas are generally one to two orders of
magnitude higher than background averages, Although maximum values from 6.2 to 56 ppb
have been reported. Estimates for rural and suburban areas range from 0.23 to 1.9 ppb.

The concentrations of BTEX compounds observed in ambient air at Norseland appear to
correspond with similar concentrations noted in rural and suburban/urban ambient air
presented above.

5.5 Conclusions

Primary conclusions of this RI are separated into the following sections dealing with soil,
grqundwater, and air,

5.5.1 Soil

As discussed in Section 5.1, no chemical constituent compounds above MTCA cleanup
standards were detected in the soil samples collected at the site. However, landfilled
materials are typically heterogeneous and very difficult to characterize. Based on the soil gas
analyses, landfilled waste at the Norseland site probably contains compounds which are
considered hazardous under current law. Subsurface sources of VOCs are present ona
patchy basis at the site. In addition, some landfilled materials are exposed at the site,
particularly on steep slopes and densely vegetated areas. These materials are subject to
erosion and dispersal in the surface environment.

5.5.2 Groundwater

While some compounds were detected at levels above potential regulatory criteria in
groundwater, the source of the compounds does not appear to be associated with the site.
Some organic compounds were detected, but the highest values were generally associated
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with the upgradient well. None of the organics detected at the site exceeded any regulatory
criteria. Therefore, the former landfill does not appear to be impacting groundwater
beneath the site, and no COPC are identified for groundwater in this RL

5.5.3 Air Conclusions

Therefore, the following primary conclusions are reached with regard to air:

SUBSURFACE VOC SOURCES.

Subsurface VOC sources have been identified within the former Puget Service
Company landfill. These sources occur on a spotty or patchy basis, which is
consistent with the spatial heterogeneity expected based upon the types of wastes
known to have been received at the site. The presence of these sources results in
exceedances of certain regulatory screening criteria in soil gas and skirt air ina
number of locations; however, due to dilution which occurs when soil gas is emitted
to the air, available data indicate that these chemicals will not be expected to resultin
unacceptable impacts to ambient air. The most significant subsurface sources
detected are associated with the vicinity of lots 62 and 63, where several VOC
constituents were consistently observed, including benzene, TICs and methane.

Concentrations of organic vapors in ambient air indicate no site-wide human health
risk. Due to the relocation of the Norseland residents, there are no potential
receptors left on site that could be subject to localized exposure.

ODORS

Odorous compounds (sulfides, amines and acetaldehydes) were not detected to any
significant extent in the soil gas or ambient air at the former landfill. Even though
the detection limits of these compounds are 2 to 3 orders of magnitude higher than
human odor thresholds, these compounds should have been detected in the soil gas
beneath the site if they were present and causing odors that were observed in the
ambient air. The fact that these compounds were not detected in the former landfill,
combined with the results of onsite odor monitoring by Golder staff, results in the
conclusion that the primary source of odors in the area is the OVSL. The former
landfill beneath Norseland may contribute to odors in localized areas under certain
meteorologic conditions and subsurface emissions. Subsurface odors were observed
from test pit TP-7 in lot 62 when exposed by excavation.
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IMPACTS TO SKIRT AIR AND AMBIENT AIR FROM THE FORMER LANDFILL

Subsurface sources of VOCs exist at Norseland and are emitting to the ambient
atmosphere. The incremental increase in VOC concentrations to the local
atmosphere is estimated to be insignificant. A sn'nple but very conservative model
predicts on the average that incremental ambient air impacts from subsurface sources
at Norseland would be 10,000 times less than the concentration of VOCs in the
subsurface environment, and on the average would be less than regulatory screening
levels.

Benzene and chloromethane were the only compounds consistently observed above
screening levels in skirt air and ambient air at the site. Statistical analyses of the skirt
and ambient air data showed that skirt air benzene levels were indeed elevated over
offsite air benzene. This occurred, however, in only two of six monitoring events,
and the increase in the skirt air over offsite air was only about .3 ppb-v. In addition,
when the data were examined by individual lots, the exceedance of offsite benzene
levels in skirt air was shown to be confined to a single lot - Lot 63. The other three
tested skirts were not elevated over offsite air. For chloromethane and the TICs, skirt
air was not elevated over onsite air, onsite air was not elevated over offsite air, and
skirt air was not elevated over offsite air.

Carbon tetrachloride and methylene chloride were observed in several skirt air
samples above regulatory screening values. The source of these compounds within
these skirts are uncertain, but subsurface sources could be a contributing factor.
Since the detected concentrations of these compounds are comparable to average
levels expected for ambient rural and suburban air quality, the presence of these
compounds may merely represent background.

Apart from the skirt air at lot 63, an important source of detected chemicals in air at
Norseland appears to be off-site sources, presumably regional air pollution. Benzene
(in most air samples), methylene chloride (within several skirt air samples and carbon
tetrachloride (within several skirt air samples) levels occur above screening values at
the site, but the levels of these constituents in site skirt air and site ambient air appear
to be typical of most rural and suburban settings in the United States, and therefore
may be representative of general air quality in the area.

METHANE

0S07chS.doc

Methane concentrations above 25% of the lower explosive limit (LEL) and total
hydrocarbon TICs in excess of 100 ppm-v were detected in soil gas in the vicinity of
lots 62 and 63. This indicates thata potential concern regarding explosive hazard
may be present in this area if methane were to accumulate in an enclosed space.
Methane was not detected in any skirt air from lots located above the landfill or in
any other on site sampling location. Detection limits for methane was 10 to 20 ppm.
These results indicate that active methane production at the site is highly localized.
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6. IDENTIFICATION AND SCREENING OF REMEDIATION TECHNOLOGIES

This section presents the initial components of the Feasibility Study (FS) for the Norseland
site, as follows:

» Development of remedial action objectives. Objectives and cleanup levels are
established that provide the basis for developing and evaluating alternatives for
remediation of the site.

« Identification and screening of remediation technologies. Candidate technologies
are screened on a site-specific basis to obtain a list of technologies feasible for use in
assembling remediation alternatives.

These comporents are presented in the following sections. Remediation alternatives are
assembled and developed from the retained technologies in Section 7, and evaluated in
Section 8. Together, these three sections provide a complete FS for this site,

6.1 Development Of Remedial Action Objectives

Remedial action objectives (RAQs) are site-specific goals based on acceptable exposure levels
that are protective of human health and the environment and consider applicable or
relevant and appropriate requirements (ARARs). RAOs combine consideration of applicable
or relevant and appropriate requirements (ARARs) and the specific constituents, affected
media, and potential exposure pathways of the site. Remedial action objectives identify risk
pathways that remedial actions should address, and identify acceptable exposure levels for
residual constituents of concern.

6.1.1 Remedial Action Objectives

Based on the data collected during the RI, adverse impacts attributable to the landfill at
Norseland include:

« Potential odors to residents of Norseland, although the primary source of odors is
believed to originate from off site.

s Landfill gases contain hazardous substances above acceptable regulatory levels.

o Skirt air is affected from landfill gases in several lots.
The RI data did not indicate that groundwater or surface water are adversely impacted by
the Norseland landfill. Ambient air impacts from the Norseland landfil, if any, are not
significant and are not statistically above off-site ambient air entering Norseland.

The residents at Norseland will be relocated and Norseland closed for residential uses.
Therefore, resident on-site human receptors will be removed and decrease any potential
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future site risks. In addition, relocation of residents is part of the implementation of closure
actions at the site.

Because the Rl investigators believe that the majority of odors at Norseland originate from
off-site sources, remedial actions conducted at the Norseland Mobile Estates will not mitigate
all odors from occurring in the future.

Based on soil gas surveys, landfill waste at the Norseland site may contain what are now
considered to be “hazardous substances” under current law. Waste is exposed in a few
areas, particularly on the sides of steep slopes. There is therefore the potential for direct
contact with the waste and for the waste to be entrained in stormwater run-off and airborne
dust. In addition, site topography is irregular and contains many steep slopes. Steep slopes
are prone to erosion, which could expose additional landfill waste.

As indicated above, no unacceptable impacts, to soils, air, groundwater or surface water from
the landfill at Norseland have been identified in the RI, based upon regulatory or screening
levels. Accordingly, the remedial action objectives for this site are:

¢ Reduce the potential for migration of landfill waste or waste constituents in surface
water run-off or airborne dust.

¢ Reduce the potential for future direct exposure of human or ecological receptors to
landfill waste and waste constituents at the site via direct contact or exposure to
potentially hazardous constituents in stormwater run-off or airborne dust. Special
attention should be given to areas with elevated concentrations of detected
compounds as observed beneath Lot 62 and 63.

» Remedial actions should be consistent with potential future land uses.

6.1.2 Preliminary Remediation Goals

Preliminary remediation goals are numeric expressions of remedial action objectives. A
remediation goal is the maximum acceptable concentration of a constituent of concern to
which the human or ecological receptors would be exposed via a specified exposure route
(e.g., direct contact) under a specified exposure scenario (e.g,, industrial land use).
Remediation goals are generally established for constituents of concern as the Jower of a
numeric chemical-specific ARAR or a risk-based cleanup concentration. Remediation goals
are presented as preliminary in the FS because the final remediation goals, or cleanup levels,
are set in the Cleanup Action Plan (CAP). Remediation goals are only applicable to
constituents of concern from landfill waste at the Norseland site.

The general framework which would be used to determine remediation goals for any
identified constituents of concern can be established. Under MTCA, acceptable exposure
levels for carcinogens are concentratlon levels that represent potentaal lifetime incremental
cancer risk to an individual of 10° for individual constituents in a residential exposure
scenario, 10° for individual constituents in an industrial exposure scenario, and 10 for
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combined constituent risks in both scenarios. For non-carcinogens, acceptable exposures
levels are concentrations that correspond to a hazard index less than 1.0.

For reasons discussed below, no waste removal is included in any of the final alternatives.
Therefore, it is neither necessary nor appropriate to set remediation goals or cleanup
standards for site waste. Remediation goals for groundwater, for purposes of monitoring or
groundwater removal, are set as the MTCA Method B levels for site constituents of concern.
Remediation goals for air are set as the ambient air quality standards applicable to the site.

6.2 Identification And Screening Of Technologies

This section identifies and screens technologies that may be included as part of remediation
alternatives for the Norseland site. A comprehensive list of technologies and process options
that are potentially applicable to this site is developed to cover all the applicable general
response actions. The list of technologies are then screened to develop a refined list of
potentially feasible technologies that can then be used to develop remediation alternatives
for the site. The remediation technologies are screened using the following criteria:

Effectiveness - The potential effectiveness of the technology to (1) address site-
specific conditions, including applicability to the media, constituents of concern and
areas having elevated concentrations (such as in the vicinity of lots 62 and 63) for this
site, (2) meet remedial action objectives, (3) minimize human health and
environmental impacts during implementation, and (4) provide proven and reliable
remediation under site conditions.

Implementability - The technical and administrative feasibility of implementing a
technology. Technical Implementability considers site-specific factors that could
prevent successful use of a technology, such as physical interferences or constraints,
practical limitations of a technology, and soil properties. Administrative
implementability considers the ability to obtain permits required to use the
technology, and the availability of qualified contractors, equipment, and disposal
services,

Cost - The capital and operation and maintenance costs associated with the
technology. Costs that are excessive compared to the overall effectiveness of the
technology may be considered as one of several factors used to eliminate
technologies. Technologies providing effectiveness and implementability similar to
that of another technology by employing a similar method of treatment or
engineering control, but at greater cost, may be eliminated. At the screening level,
the cost evaluation is based on engineering judgment of relative costs.

The technologies and process options are screened against the criteria in the priority order
listed above using the "fatal flaw" approach. This approach ranks the criteria in order of
importance, as listed above. Once a technology is rejected based on effectiveness, it is not
further evaluated based on implementability or cost. Similarly, if a technology is effective,
but not implementable, the technology is rejected and evaluation of cost is not undertaken.
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This approach streamlines the evaluation of technologies while maintaining the MTCA
screening methodology.

Evaluation and screening of technologies are performed in a single step. The key criterion in
selecting the screening level (technology class, individual technology, or process option) is
whether there is a significant difference between the technologies or process options when
evaluated against the screening criteria (effectiveness, implementability, and cost).
Technologies and process options that are judged to have significant differences are
screened separately, and the retained technologies or process options will be developed into
separate remediation alternatives to allow full evaluation and comparison.

The potentially applicable technologies considered for the Norseland site are presented in
Table 6-1. The technology screening is also summarized in this table. Brief descriptions of
the listed technologies and discussions of the screening evaluations are provided below.
Technologies retained through this screening process are then incorporated into
remediation alternatives in Section 7.

6.2.1 General Response Actions

General response actions are broad categories of remedial actions that can be combined to
meet remedial goals at a site. The following general response actions are generally
applicable to most sites, including the Norseland site:

No action

Institutional controls (including monitoring)

Containment (on-site disposal)

Treatment (including reuse and recycling), ex-situ or in-situ
« Off-Site Disposal

e Removal

* & & &

Except for "no action,” each of these response actions represents a category of technologies.
The applicable technologies will vary depending on the media (e.g., soil or groundwater)
and constituents of concern (e.g,, organic compounds or metals). The discussion of
technologies is organized below by general response actions for groundwater and aquifer
soil (the applicable media),

6.2.2 Institutional Controls And Monitoring

Institutional controls are legal and physical restrictions to exposure to constituents of
concern at the site. Riskis eliminated by institutional controls to the extent that they prevent
exposure to affected media including areas where elevated concentrations are present.
However, institutional controls do not prevent off-site transport of constituents.

Institutional controls include any maintenance required for ongoing effectiveness.
Institutional controls are effective within their limitations, are easily implemented, and are
low in cost. Institutional controls are typically included in any remedy where constituents of
concern will remain after completion of remediation.
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Site Access Restrictions. Access restrictions involve preventing access by unauthorized
persons. Fencing, combined with warning signs, is the most common means of restricting
access. Security patrols are sometimes included for high-risk areas, but would not be
warranted for this site. Fencing provides a physical barrier to site access. Warning signs
discourage trespass by warning potential intruders of the hazards of entering the area.
Fencing and warning signs are retained for further consideration.

Land Use Restrictions. Land use restrictions are legal controls such as deed restrictions and
zoning that limit development or activities at the site. Deed restrictions are notices of land
use restrictions that accompany the deed to the property in a manner that is legally binding
and must be transferred to all subsequent owners of the property. The restrictions would
include a description of the site and reasons for the limits on future activity, Such
restrictions would prevent activities or development that could cause direct exposure to
constituents of concern, or that would compromise the integrity of the remedy. For example,
deed restrictions would prohibit site development that could impair the effectiveness of a
cap remedy. Land use restrictions are retained for further consideration.

Groundwater Use Restrictions. Withdrawal or use of site groundwater can be restricted by
legal controls. These controls can eliminate or minimize risk due to exposure to
groundwater affected by constituents of concern. For this site, there is no identified affected
groundwater. However, groundwater use restrictions could be combined with monitoring
to prevent exposure in the event that site groundwater were to become affected by waste
constituents. Groundwater use restrictions are retained for further consideration.

Alternate Water Supply. Where constituents of concern are impacting an existing drinking
water supply, an alternate source of drinking water may be supplied. Drinking water
supplies are not currently impacted by the Norseland site. Monitoring would detect any
groundwater problems and allow remedial action before drinking water supplies became
affected. Therefore, this technology is not retained.

Monitoring. Site monitoring is a required component of any site remedy, Short-term
monitoring is conducted to ensure that potential risks to human health and the environment
are controlled while a site remedy is being implemented. Long-term monitoring is
conducted to measure the effectiveness of the remedy and thereby ensure that the remedy
continues to be protective of human health and the environment. Long-term monitoring
would include periodic site inspections as necessary to determine maintenance needs (e.g,,
for fencing or a cap). A monitoring plan will be developed for the selected remedial action.
The type of monitoring performed will depend on the nature of the remedy. Monitoring
could include periodic sampling and analysis of air, surface water, and groundwater, as
appropriate.

6.2.3 Containment (On-Site Disposal)
In-situ containment is a general response action used to prevent exposure to material

affected by constituents of concern that are left in place, and to control migration of
constituents. Containment technologies are identified and screened in this section.
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6.2.3.1 Capping

Capping is proven, effective technology for providing reliable long-term containment and
preventing or minimizing off-site migration of constituents. Capping minimizes risk by
preventing direct contact with waste and affected soil, and preventing off-site migration of
constituents in surface water or airborne dust. Where infiltration through waste or affected
soil is a concern, a low-permeability cap design is used to minimize the potential for
constituent migration into groundwater by minimizing infiltration of precipitation. Capping
is effective for a landfill having areas with variable concentrations of constituents.

Caps may be constructed of a variety of natural materials (i.e., clay, sand, and other soils),

synthetic liners, geotextiles, and other geomembranes, and other synthetic materials (e.g,,
asphalt or concrete). They may consist of a single layer or be a composite of several layers.
Caps provide containment in three primary ways:

» A cap serves as a physical barrier to prevent humans, other animals, and vegetation
from coming in contact with materials affected by constituents of concern,

« A cap prevents erosion of soil by surface water and wind, thereby preventing off-site
transport of constituents of concern via these media.

* A low-permeability cap minimizes infiltration of surface water, decreasing the
potential for transport of constituents of concern from waste to groundwater.

Caps can be designed to be compatible with many potential future site uses. Land use
restrictions and other institutional controls are typically employed along with capping to
prevent future site activities that could violate the integrity of the cap (e.g,, excavation or
support pilings for buildings). Long-term maintenance and monitoring are required.

Capping is readily implemented using standard design and construction techniques. Itis
relatively low cost, and thus highly cost-effective (i.e., high incremental protection relative to
remediation cost). A wide variety of cap designs are possible that vary in effectiveness,
implementability and cost. The following representative cap designs have been identified
and screened for consideration:

¢ Permeable soil cap

« Paving

» Low-permeability soil cap with vegetative soil cover
¢ Synthetic membrane cap with vegetative soil cover
» RCRA Subtitle C design

Permeable Soil Cap. A permeable soil cap would consist of clean fill soil beneath vegetated
topsoil. This type of soil cover would be just as effective as Jow-permeability cap designs at
preventing direct contact and off-site migration of constituents in surface water or airborne
dust. The term “permeable” is used to indicate that a permeability specification would not

be included in the cap design (to distinguish it from a low-permeability cap); the cap would
not be intentionally made permeable. This cap would be designed to exceed the landfill
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closure requirements of WAC 173-304-461 by providing greater cover thickness than
required. This would not meet all of the landfill closure requirements of WAC 173-304-460,
because no low-permeability liner is included, but would provide the required 2-ft cap
thickness. A permeable soil cap would be relatively inexpensive and easy to construct and
maintain. This cap design is retained for further consideration.

Paving. Asphaltand/or concrete pavement is suitable for providing a cap for some sites.
However, paving as a cap is generally considered for developed areas where there is a need
to combine containment with continued commercial or industrial use (e.g., as a parking lot).
Paving requires higher maintenance than caps with soil or synthetic liners, and is prone to
cracking. Landfill settlement would increase maintenance costs. Paving would increase
stormwater run-off velocities, which could enhance erosion of surrounding areas. Paving is
therefore not retained as a cap design for landfill closure, although paving may be
appropriate as a part of subsequent commercial or industrial development.

Low-Permeability Soil Cap. A low-permeability soil cap would primarily consist of a liner of
2 feet of compacted low-permeability soil, overlain by 6 inches of vegetated topsoil. The cap
would be designed to meet all of the landfill closure standards of WAC 173-304-460. This cap
type would provide all of the benefits of a permeable soil cap, and also the benefit of
decreasing infiltration through landfill waste. Because of the need to maintain liner
integrity, development of property for beneficial uses with a low-permeability cap would be
difficult and expensive. Theoretically, the low-permeability liner would decrease the
potential for groundwater becoming affected by constituents of concern. However, given
that no adverse groundwater affects have been observed from the landfill more than 30
years after initial closure, it is not clear that any real benefit would be gained by use of a low-
permeability cap for this site. This cap design is retained for further consideration.

Low-Permeability FML Cap. A FML cap would primarily consist of a synthetic flexible
membrane liner (FML) under 6 inches of clean fill soil and 6 inches of vegetated topsoil. As
with the low-permeability soil cap, this cap would be designed to meet all of the landfill
closure standards of WAC 173-304-460. This cap type would provide all of the benefits of a
permeable soil cap, and also the benefit of decreasing infiltration through landfill waste.
Because of the need to maintain liner integrity, development of property for beneficial uses
with a low-permeability cap would be difficult and expensive. Theoretically, the low-
permeability liner would decrease the potential for groundwater becoming affected by
constituents of concern. However, given that no adverse groundwater affects have been
observed from the landfill more than 30 years after initial closure, it is not clear thatany real
benefit would be gained by use of a low-permeability cap for this site. This cap design is
retained for further consideration.

RCRA Subtitle C Cap. Design standards for hazardous waste landfills under RCRA {40 CFR
264) provide the most conservative cap design. A typical RCRA cap design consists of (from
top to bottom: topsoil, clean fill, a drainage layer (sand or geosynthetic) to direct infiltration
away from the liners, a synthetic liner, and a low-permeability soil liners. The soil liner
typically has a lower permeability soil (107 crvsec instead of 10° cmvsec) than MFS. The
RCRA cap is designed to provide additional protection by adding reliability, in the form of
redundant protection against infiltration. This complex design would be significantly more
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difficult to install and much more expensive than the other designs. Development of
property for beneficial uses with a RCRA cap that maintained cap integrity would be more
difficult and expensive than with other low-permeability caps. Given the questionable
added benefit of any low-permeability cap type compared to the permeable soil cap, the
significantly more difficult implementability and much higher cost are not justified. This cap
type is therefore not retained.

6.2.3.2 Surface Water Controls

Surface water management involves controlling surface water run-on and run-off at the site.
The purpose of these controls is to minimize erosion that can entrain exposed soil affected
by constituents of concern, and expose underlying affected materials. Surface water controls
by themselves are not generally effective as a permanent remedy. These controls may be
used as short-term measures (e.g., during excavation), or as long-term measures (e.g., as part
of capping). Surface water controls are proven technology, effective, easily implemented
and inexpensive. They are therefore retained for use in conjunction with other remediation
technologies.

Grading. Gradingis used to promote stormwater drainage, which reduces infiltration
through a cap, while minimizing erosion, Grading is desirable at this site to remove existing
landfill slopes that are susceptible to erosion.

Stormwater Drainage Controls. In addition to grading, stormwater drainage can be

controlled by berms and ditches or swales. Ditches and swales are channels designed to

collect stormwater and route it to a desired discharge point. They may be unlined or, to

reduce exosion, lined with gravel, concrete, synthetic membranes, or other materials. Piping

can also be used to route collected stormwater to the desired discharge point. Retention

basins can be used to slow flow velocities and trap sediment, thereby decreasing erosion
_potential.

Vegetative Cover. Vegetative cover is a common, highly effective means of reducing soil

erosion. Once established, vegetation requires little or no maintenance. Vegetation also
provides evapotranspiration that reduces infiltration of stormwater through a cap.

6.2.3.3 Vertcal Barriers

Vertical barriers are intended to minimize lateral flow of groundwater, thereby preventing
or minimizing migration of constituents of concern. For reliable containment, vertical
barriers should be keyed into a continuous low-permeability stratum or an artificial ]
horizontal barrier to prevent migration underneath the vertical barrier. Slurry walls, sheet
pile walls, and grout walls are established technologies for constructing vertical barriers.
However, there is no need for containment of groundwater at this site, and therefore no
vertical barrier technologies are retained.
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6.2.3.4 Horizontal Barriers

Horizontal barriers are intended to minimize the vertical migration of constituents of
concern in groundwater in an aquifer, into deeper aquifers, or under vertical barriers. Grout
injection is an example of a technology that could be used to construct horizontal barriers
under appropriate site conditions. However, there is no need for containment of
groundwater at this site, and therefore no horizontal barrier technologies are retained.

6.2.3.5 Hydraulic Groundwater Containment

Hydraulic containment consists of active manipulation of groundwater heads to prevent off-
site migration of groundwater. The containment may be accomplished by lowering
groundwater elevations so that groundwater flows into (and not out of) the zone affected by
constituents of concern, Alternatively, groundwater may be intercepted at the boundary of
the affected zone to prevent off-site migration. At this site, groundwater already meets
remediation goals. Therefore, hydraulic containment is not necessary and hydraulic
containment technologies are not retained.

6.2.4 Treatment

6.2.4.1 Waste and Affected Soil

Reuse or recycling are desirable when feasible and cost-effective. However, at this site, the
waste is believed to be a heterogeneous mixture not amenable to reuse or recycling. No
waste components have been identified that warrant reuse or recycling. Therefore, reuse
and recycling are not retained.

The heterogeneous nature of the landfilled materials make treatment of landfilled waste
difficult to implement and may be ineffective. This is also true for portions of the landfill
exhibiting elevated concentrations of volatile organics such as in the vicinity of lots 62 and
63. Data concerning groundwater and ambient air and the low rate of gas generation are
indicative of relatively inert waste. Therefore, treatment would not be more protective than
capping and no waste treatment technologies are retained.

6.2.4.2 Groundwater

Groundwater at this site already meets remediation goals; therefore, there is no need to treat
the groundwater. In the unlikely event that groundwater became affected in the future,
groundwater treatment technologies would be selected based on the constituents of concern
identified at that time. However, as there is no current need to treat groundwater and
groundwater treatment is not expected to be required in the future, groundwater treatment
technologies are not retained.

6.2.4.3 Landfill Gases

Due to lack of continued residential use, ambient air at this site already meets remediation
goals; therefore, there is no need to collect or treat landfill gases. In the unlikely event that
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gas treatment is required in the future, appropriate treatment would be selected based on
the constituents of concern identified at that time. However, as there is no current need to
treat landfill gases and gas treatment is not expected to be required in the future, gas
treatment technologies are not retained.

6.2.5 Off-Site Disposal

Disposal is a general response action for final disposition of excavated waste and affected
soil, or waste generated by treatment processes. This FS is for an existing disposal site. The
site appears suitable as a landfill site for the waste it contains since the Rl data did not detect
impacts to media outside the landfilled area. In permitting the landfill, the Bremerton-
Kitsap County Department of Health identified the site as an acceptable location for
permanent waste disposal. On-site closure activities would be sufficient to address any
potential threats to human health or the environment. Containment technologies amount to
on-site disposal, which is retained. There is no point in removing the landfill waste and
simply moving it to another location for disposal, and off-site disposal. Therefore, off-site
disposal is not retained.

An option considered for the Norseland site is partial excavation, removal and off-site
disposal of materials in areas exhibiting elevated concentrations of constituents. The
subsurface soils and landfilled materials in the area around lots 62 and 63 may be an
example of such an area for partial removal. Although subsurface gases beneath lots 62 and
63 displayed the highest concentrations of volatile organics, tested soils did not indicate
constituent concentrations of hazardous substances in excess of MTCA cleanup levels.
Organic compounds that account for most of the elevated soil gas concentrations are
typically associated and are components of petroleum hydrocarbons. Total petroleum
hydrocarbons in the soil samples beneath lot 62 analyzed to be below MTCA cleanup levels,
but were at concentrations that could explain the observed soil gas concentrations. Since

. this specific area (lots 62 and 63) does not appear to be impacting surrounding media
(ambient air, groundwater or surface water) above MTCA cleanup standards and the
concentrations of the analyzed waste materials are below cleanup levels, excavation,
removal and off-site disposal of such areas does not appear warranted. Again as mentioned
above, there is no benefit in partial excavation and disposal to another landfill located off-
site when in place containment is effective. Therefore, partial excavation and off-site
disposal of areas containing elevated concentrations of constituents is not retained.

6.2.6 Removal

Removal is a general response action for media affected by constituents of concern prior to
ex-situ treatment (on-site or off-site) or disposal. Removal by itself is not a complete
remedial action, but must be combined with subsequent disposition of the removed media.

As discussed above, at this site there is no need for waste treatment or off-site disposal.
Therefore, there is no need for waste removal, and waste excavation technologies are not
retained. Excavation technologies are retained as they apply to regrading the site and cap
construction.
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Groundwater already meets remediation goals. Therefore, there is no need for groundwater
removal, and no groundwater extraction technologies are retained.

Without residential use of the site and elimination of confined skirt air under homes,
ambient air at this site already meets remediation goals. Therefore, there is no need to
extract or treat landfill gases, and no gas extraction technologies are retained.

Co7chbdoe
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7. DEVELOPMENT OF ALTERNATIVES

In this section, remediation alternatives are developed from the remediation technologies
retained after screening. The alternatives are then evaluated in Section 8.

Remediation alternatives are developed to meet the following MTCA requirements:

¢ Protect human health and the environment.

¢ Comply with cleanup standards.

+ Comply with applicable laws and regulations.

¢+ Utilize permanent solutions to the maximum extent practicable.

s Provide for a reasonable restoration time frame,

Clean up technologies are considered in the following order of descending preference per
WAC 173-340-360(4):

Reuse or recycling

Destruction or detoxification

Separation or volume reduction

Immobilization of hazardous substances

On-site or off-site disposal at an engineered facility

Isolation or containment with attendant engineering controls
Institutional controls and monitoring,

N R W

As discussed in Section 6, reuse/recycling and treatment are neither necessary nor
appropriate for this site. Considering MTCA regulations and other ARARs, remedial action
objectives (Section 6.1), and the technology screening (Section 6.2), the following alternatives
have been assembled. All alternatives presented below were developed with the knowledge
that residents would be relocated. Hence, remedial alternatives appropriate for an
unoccupied site were developed.

Alternative 1: No Action

Alternative 2: Institutional Controls and Monitoring
Alternative 3: Permeable Soil Cap

Alternative 4: Low-Permeability Cap

These alternatives are described and developed below. It is necessary to make a number of
design assumptions to fully develop and evaluate each alternative. These design
assumptions are representative of the technologies used in the alternatives. However, the
design assumptions used here are not necessarily the same as the design basis that would be
used for the final, detailed design. In most cases, additional investigations would be
necessary to allow final design.
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7.1 Common Elements

Several alternatives share common elements in their formulation. To avoid repetition, this
section presents the descriptions of elements common to two or more alternatives. These
common elements are then referenced in the descriptions of the alternatives.

7.1.1 Institutional Controls

All of the alternatives include institutional controls, with the exception of Alternative 1 (No
Action). Institutional controls are a key component of the alternatives for maintaining long-
term effectiveness.

Outside of the landfill boundary (waste or capped area), land use restrictions for the site
would be the same for all alternatives. Prohibited uses would consist of residential use and
recreational use that involved overnight stays (e.g., a campground). All other uses, including
other recreational uses, would be permitted. For the landfill proper, acceptable land uses
vary with the alternative. Acceptable landfill uses are discussed in the description of each
alternative.

Deed restrictions would be instituted to ensure that site use restrictions remain in force
regardless of the property owner, and to notify any prospective purchasers of the presence
of subsurface waste. Site use restrictions would remain in force indefinitely.

Fencing is included in Alternative 2 to provide a physical barrier against trespass, in order to
prevent direct contact with landfill waste. In the other alternatives, the cap provides
sufficient protection against direct contact, and fencing the entire site is not necessary.
Alternative 3 does not include any fencing because it is not needed to achieve remedial
action objectives. Alternative 4 includes limited fencing to protect gas venting piping and
prevent exposure to vented gases. No other fencing is needed in Alternative 4 to achieve
remedial action objectives. ' :

Periodic site inspections and maintenance of a cap, fencing, signs, and any other physical
components of the institutional controls would be included in all alternatives with
institutional controls.

Groundwater currently meets remediation goals. Therefore, no groundwater containment
or treatment is currently necessary. Use of site groundwater would be prohibited, thereby
preventing exposures to constituents of concern if site groundwater were to become
affected. Exposure to groundwater could then occur only after off-site migration. If a release
were to occur, groundwater monitoring (Section 7.1.2) would detect constituents of concern
in site groundwater prior to off-site migration, which would be followed by appropriate
remedial action.
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7.1.2 Monitoring

Monitoring is included as part of all alternatives, except Alternative 1 (No Action). Separate
monitoring programs will be used for the short term (during remedial action) and the long
term (following completion of remediation). Ecology will evaluate monitoring requirements
in the Cleanup Action Plan (CAP). In particular, monitoring frequency and number of years
over which monitoring will be required will be defined in the CAP. Detailed monitoring
plans will be developed for the selected remedy during final design for public comment and
Ecology approval,

7.1.2.1 Short-Term Monitoring

Short-term monitoring is conducted during remediation to ensure that there are no adverse
effects from remediation activities, to provide quality control, and to confirm the attainment
of cleanup standards and/or relevant performance criteria. Health and safety monitoring is

also performed to ensure that site workers are not exposed to undue or unexpected risks.

Attainment of cleanup standards by removal is not applicable for the alternatives because
they use containment and monitoring rather than removal. Short-term monitoring for the
other alternatives would primarily consist of construction quality assurance (CQA) to
confirm attainment of construction specifications. CQA specifications would address
compaction specifications (for stability of fill material), final grades, liner installation (i.e., for
the FML cap), and other aspects of the remedy that affect performance.

7.1.2.2 Long-Term Monitoring

Long-term, or confirmational, monitoring is conducted to 1) verify that the remedy performs
as expected over time, and 2) allow timely maintenance of a cap and other physical
components of the alternative. Periodic site inspections and surveys would be sufficient for
determining maintenance needs and monitoring cap performance. Cap performance is also
monitored by groundwater monitoring, Long-term cap and groundwater monitoring would
continue during the post-closure period, assumed for the purposes of the FS to Jast 20 years
per WAC 173-304, and then cease.

Cap Monitoring, Cap monitoring would consist primarily of visual inspections for damage
and subsidence. The cap would be periodically examined for the presence of off-sets, scarps,
low-points, ponded water, odd changes in grade, excessive erosion, and the condition of the
vegetative layer. For the first year, such inspections may be performed semi-annually and
may then be reduced to once per year. The cap monitoring program would essentially be
identical for all cap alternatives.

Groundwater Monitoring., Groundwater monitoring would include periodic groundwater
sampling and analysis at selected key locations throughout the site to confirm that
concentrations of constituents of concern from waste disposal activities do not exceed
acceptable limits. Site groundwater currently meets remediation goals, so the monitoring
program will be designed for detection of release of waste constituents into site
groundwater, should it occur. Four wells (one upgradientand three downgradient) are
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sufficient for this purpose. Because of the long time that has elapsed since original landfill
closure without adverse affects on groundwater, quarterly monitoring is unnecessary. Semi-
annual monitoring should be sufficient, if performed once in the wet season and once in the
dry season, for the first five (5) years. If the monitoring results does not indicate
groundwater impacts to be of concern or concentrations of key parameters to be increasing,
further groundwater monitoring is unnecessary and would be discontinued after the first
five (5) years. The first semi-annual monitoring event would consist of analysis for landfill
indicator parameters (WAC 173-304-490) and for volatile organic compounds (EPA Method
8260) and target metals. The second semi-annual monitoring event would include full
analysis for landfill indicator parameters (WAC 173-304-490), volatile and semi-volatile
organic compounds (EPA Methods 8260, 8240 and 8080) and a broader list of key toxic
metals.

Air Monitoring. Because constituents of potential concern have been detected in subsurface
landfill gases, monitoring would be performed to ensure that these gases do not cause
problems with ambient air quality. Landfill gas monitoring would be conducted along with
the groundwater monitoring, Air samples would be analyzed for hazardous air constituents
and methane per EPA Method TO-14. For Alternatives 2 (Institutional Controls and
Monitoring) and 3 (Permeable Soil Cap), air monitoring would consist of obtaining and
analyzing 4 samples: one representative sample of air from above the landfill, one upwind
air sample, and two downwind air samples. For Alternative 4 (Low-Permeability Cap), air
monitoring would consist of obtaining and analyzing 6 samples: one gas sample from each
of the three vents (see Section 7.2.3), , one upwind air sample, and two downwind air
samples. ‘

Twenty (20} years of monitoring is probably not necessary. Landfill gas generation is
primarily a result of biological degradation of putrescible waste. Rl data indicate that most of
the gas generation associated with municipal sanitary landfills has already occurred, as
would be expected more than 30 years after closure. Gas generation rates decrease steadily
over time as the supply of putrescible waste is exhausted. If a problem with landfill gases
were to occur with one of the remediation alternatives, it would be detected soon after
remedial action. However, to be conservative, air monitoring will continue for five (5) years
following remedial action, and then cease.

7.1.3 Grading and Surface Water Management

Current site conditions include steep slopes that are not desirable for long-term erosion
control. For the capping alternatives, a significant component of the alternative would be
grading the site for shallower slopes over the landfill area (assumed to be 5% for this FS). A
conceptual grading plan is shown in Figure 7-1,

The grading will allow improved stormwater management. The grading would route
‘stormwater run-off from the landfill area to the western edge of the landfill as sheet flow
(i.e., not collected in ditches). As part of the grading, stormwater ditches would be created
along the eastern and southern edges of the cap to route stormwater run-off from higher
elevations around the cap. A stormwater ditch would not be needed along the western and
northern edges because the landfill grade would be higher than the surrounding area.
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7.2 Description of Remediation Alternatives

7.2.1 Alternative 1: No Action

A "no action" alternative is included as a baseline for comparison to the other alternatives.
This alternative would leave the site in its current state after Norseland residents are
relocated, assuming no restrictions on future site use and no site maintenance or monitoring,

7.2.2 Alternative 2: Institutional Controls and Monitoring

This alternative would decrease potential site risks by preventing exposure to constituents of
concern resulting from waste disposal activities at the site. Institutional controls and
monitoring would be effective for areas having variable concentrations of constituents.
Exposure would be prevented by a physical barrier in the form of fencing with warning
signs, and by preventing site use via deed restrictions.

Long-term maintenance and monitoring would be included to ensure the continued
effectiveness of the remedy. This alternative would consist of implementing and
maintaining institutional controls as described in Section 7.1.1 and long-term monitoring as
described in Section 7.1.2. Institutional controls would prevent direct exposure to waste or
affected soil through fencing and site use restrictions. Because this alternative relies on
institutional controls more than physical covering of the waste for its effectiveness, the site
would be dedicated as a waste site and not available for beneficial use.

Use of site groundwater would be prohibited, thereby preventing exposures to constituents
of concern if site groundwater were to become affected. Exposure to groundwater could
then occur only after off-site migration. If a release were to occur, groundwater monitoring
(Section 7.1.2) would detect constituents of concern in site groundwater prior to off-site
migration, which would be followed by appropriate remedial action.

7.23 Alternative 3: Permeable Soil Cap

This alternative provides a cap consisting essentially of clean soil cover. Because it does not
include a low-permeability liner, this cap would not meet all of the closure specifications of
WAC 173-304-460. However, this cap would meet the cap thickness requirement of WAC
173-304-460 and would exceed the closure specifications of WAC 173-304-461. In addition, as
discussed in the evaluation of this alternative in Section 8.1.3, this cap meets the
requirements for a variance under WAC 173-304-700.

The major steps in this alternative are:

1. Filland grade the site for even slope and good stormwater drainage (see Section
7.1.3).

2. Place a soil cap over the landfill area.

Maintain the cap for at least 20 years.

Golder Associates



May 7, 1997 7-6 933-1280.2008

4. Implement and maintain institutional controls and monitoring as described in
Sections 7.1.1 and 7.1.2.

The permeable soil cap consists of 18 inches of clean fill soil overlain by 6 inches of vegetated
topsoil (Figure 7-2). The vegetative layer would promote evapotranspiration and decrease
erosion. The topsoil would not be compacted so that it would provide a loose medium for
establishing the vegetative cover. To establish vegetation, the topsoil would be seeded with
grasses suitable for the local climate. It was assumed that about half of the topsoil would be
from the site, and the remainder purchased from an off-site source.

The clean fill beneath the topsoil would be established as part of site grading (step 1).
Comparison of the conceptual grading plan (Figure 7-1) and site topography (Figure 2-1)
reveals that balanced cut and fill can provide sufficient clean soil for the cap fill soil. The fill
would be compacted to provide long-term stability, but this cap does notinclude a
permeability specification. The permeability of this cap would be greater than the low-
permeability cap of Alternative 4. The area that would be capped is shown on Figure 7-2.
This area covers the areas of landfill waste determined in the RI (see Section 3, especially
Figure 34).

Landfill gases would slowly permeate up through the cap into the atmosphere. As discussed
in Section 5.3, subsurface landfill gases contained some hazardous substances. However, the
concentration of methane in these gas samples indicated little biodegradation and a low
‘methane generation rate (see Section 5.4). By providing a more even landfill cap than is
currently present, this alternative should prevent potential localized concentration of landfill
gas emissions. Gas release at a low rate, dispersed over a large area (approximately 11 acres),
should not produce measurable impacts on ambient air quality. Gas monitoring (see Section
7.1.2) would confirm that no unacceptable ambient air concentrations of landfill waste
constituents result from this alternative.

Installation of this cap could be performed readily using standard earth-moving equipment.
A large number of qualified contractors are available. CQA would primarily consist of
verifying cap thickness and grading. Because of its simplicity, little maintenance would be
required for this alternative. Any settling after cap installation would be repaired by filling
and regrading in the same manner as initial installation. The thickness of the cap would
provide long-term protection against erosion.

Capping this site would protect against direct contact with landfill waste, and also prevent
off-site migration of waste or waste constituents in stormwater. Because direct contact with
the waste is prevented, the site would be available for beneficial uses. Suitable landfill area
uses would include commercial, industrial, and/or recreational, but not residentfial. Any site
use would be subject to restrictions to prevent long-term exposure of waste. Short-term
exposure of the waste (i.e., during construction) would not be a problem with proper health
and safety controls, providing after construction the waste were still recovered to prevent
exposure. Special health and safety considerations during grading and construction would
need to be implemented in areas exhibiting elevated concentrations of constituents such as
in the vicinity of lots 62 and 63.
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The State of Washington is currently establishing policies (1994 Wash, Laws Ch. 254, and
“brownfields initiatives”) that encourage remedial actions allowing beneficial reuse and
redevelopment of contaminated sites consistent with current or planned land uses. With
proper design and construction, buildings or other structures could be considered over the
landfill after installation of a permeable soil cap. Load imposed by a building or other
structure would be restricted based on the load capacity of the landfill, as determined by
geotechnical investigations made during detailed building design in accordance with
applicable building codes. Support pilings or similar measures into the cap would be
acceptable so long as it does not result in long-term exposure of waste. Buried utilities
would not be placed directly in waste, but would be placed in engineered fill. Any excess
landfill waste from construction excavation would be disposed off-site.

Landfill gas controls would be necessary for buildings having building foundation or floor
slabs directly in contact with the soil cap to avoid the possibility of buildup of landfill gases
with flammable methane or hazardous constituents. Basements would not be permitted to
avoid excessive waste excavation and to avoid landfill gas buildup. For a building or a slab
foundation, a passive gas vent system beneath the building consisting of six inches of pea
gravel, with above-grade vents outside the building, would be sufficient (or equivalent). An
application for new construction on the landfill cap would be subject to review by agencies
with applicable authority.

7.2.4 Alternative 4 Low-Permeability Cap

This alternative provides a low-permeability cap over the landfill area. The cap would be
designed to meet all of the landfill closure requirements of WAC 173-304-460. For the
purposes of this FS, a cap design using synthetic flexible membrane liner (FML) has been
assumed (Figure 7-3). A local (i.e., inexpensive) source of clay or other low-permeability soil
is not known or believed to be available for this site. Therefore, the FML cap has been
assumed because it is expected to be less expensive than a low-permeability soil cap for this
site (see Table G-4). The FML design is representative of the performance and cost of a cap
meeting the low-permeability specifications of WAC 173-304-460(3)(e). However, the specific
cap design would be selected during final design, should this alternative be selected.

The major steps in this alternative are:

1. Fill and grade the site for even slope and good stormwater drainage (see Section
7.1.3).

2. Place a low-permeability cap over the landfill area.
3. Maintain the cap for 20 years.

4, Tmplement and maintain institutional controls and monitoring as described in
Sections 7.1.1 and 7.1.2,

The low-permeability FML cap consists of a EML overlain by 6 inches of clean filland 6
inches of vegetated topsoil (Figure 7-3), plus a gravel gas collection layer. An FML thickness
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of 50 mil would be used to meet the low-permeability requirements of WAC 173-304-
460(3)(e).

The vegetation layer would promote evapotranspiration and decrease erosion. The topsoil
would not be compacted so that it would provide a loose medium for establishing the
vegetative cover. To establish vegetation, the topsoil would be seeded with grasses suitable
for the local climate. It was assumed that about half of the topsoil would be from the site,
and the remainder purchased from an off-site source.

As with the permeable soil cap in Alternative 3, the clean fill beneath the topsoil would come
from soil removed during site grading, With the low-permeability cap, however, this fill soil
must be stockpiled first. After the gravel, geotextile, and FML are installed, the stockpiled
soil is then used for the clean fill. The fill would be compacted to provide long-term stability
(but not to a permeability specification). The area that would be capped is shown on Figure
7-3. This area covers the areas of landfill waste determined in the Rl {(see Section 3,
especially Figure 3-4). As with the permeable cap (Alternative 3), special health and safety
considerations during grading and construction need to be implemented in areas exhibiting
elevated concentrations of constituents such as in the vicinity of lots 62 and 63.

The FML would prevent upward migration of landfill gases. This creates the possibility of
buildup of gas pressure beneath the cap, which could lead to landfill gases migrating to the
edges of the cap where they could escape off-site. For this reason, the bottom layer of the
cap would be a gravel layer (above a variable layer of clean fill resulting from the grading in
step 1). A geotextile cushion would protect the FML from the gravel. With the gravel layer,
gases would instead tend to collect and concentrate at cap high points (i.e., the eastern edge).
To prevent off-site escape of these gases, an interceptor trench would be installed along the
eastern edge of the landfill as shown in Figure 7-3. This trench would be 10 to 15 feet deep
with a trapezoidal cross section averaging approximately 3 feet in width. The trench would
be filled with pea gravel and contain a perforated collector pipe. The pipe would route the
collected gases to passive above-ground vents, where the gas composition would be
monitored, Gas treatment could be added if necessary.

By collecting the landfill gases and venting them at centralized locations, this alternative
creates relatively more chance of localized adverse affects on ambient air. However, based
on ambient air monitoring and the low gas generation rate inferred in the RI (see Sections 5.3
and 5.4), no measurable off-site impacts are expected. Gas monitoring (see Section 7.1.2)
would confirm that no unacceptable ambient air concentrations of Jandfill waste constituents
result from this alternative.

Installation of this cap requires specialized contractors qualified in FML installation.
However, a reasonable number of qualified contractors are available. The most important
part of CQA for an FML cap is testing liner integrity after installation. The thickness and
quality of the FML would also be subject to CQA, as well as cover soil thickness and grading.

FML is more susceptible to failure on settling than a soil cap. FML is able to stretch in

response to settling, but within limits. The detrimental effects of settling on a soil cap are
easily repaired by simply replacing the soil. FML settling requires removing and replacing
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the settled cap section. The repaired area would require careful subgrade preparation to
avoid low spots in the liner. New seams, which are a weak point, are created around the
repaired area.

Capping this site would protect against direct contact with landfill waste, and also prevent
off-site migration of waste or waste constituents in airborne dust or stormwater. The low
permeability of the cap would minimize the chances for future groundwater impacts by
decreasing infiltration of precipitation through the landfill waste. However, considering no
groundwater impacts have been observed more than 30 years following closure (see Section
5.2.1), the low-permeability liner in the cap of this alternative adds no significant benefit over
simple soil cover.

With proper design and construction, buildings or other structures could also be considered
over the landfill. However, development would be more difficult and expensive than with
Alternative 3 because of the need to maintain the integrity of the FML liner.

With proper design and construction, buildings or other structures could be considered over
the landfill. Load imposed by a building or other structure would be restricted based on the
load capacity of the landfill, as determined by geotechnical investigations made during
detailed building design in accordance with applicable building codes. Support pilings or
similar measures through the cap would be acceptable so long as it ties into the FML liner
and prevents emissions of landfill gases. Buried utilities would not be placed directly in
waste, but would be placed in engineered fill. Buried utilities would require cutting into the
existing liner, lining the trench bottom and sides with FML, and welding the trench FML to
the cap FML. Any excess landfill waste from construction excavation would be disposed off-
site.

Landfill gas controls would be necessary for buildings to avoid the possibility of buildup of
landfill gases with flammable methane or hazardous constituents, Basements would not be
permitted to avoid excessive waste excavation and to avoid landfill gas buildup. A passive
gas vent system beneath the building and above the FML consisting of six inches of pea
gravel, with above-grade vents outside the building, would be sufficient (or equivalent).
Buildings would be required to maintain the FML liner and underlying gravel layer beneath
them, connected to the cap liner, to prevent preferential gas migration into the buildings. An
application for new construction on the landfill cap would be subject to review by agencies
with applicable authority. )

OS07ch? Ao
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8. EVALUATION OF ALTERNATIVES

The remediation alternatives described in Section 7 are evaluated in this section. The
evaluation concludes with a discussion of the overall evaluation and scoring, and
identification of the preferred alternative.

8.1 Threshold Evaluation

Under MTCA, remediation alternatives must meet the following threshold requirements
(WAC 173-340-360(2)):

» Protection of human health and the environment

» Compliance with cleanup standards

¢ Compliance with ARARs

+ Provision for compliance monitoring

Each alternative is evaluated individually against the threshold criteria in the following
sections.

8.1.1 Protection of Human Health and the Environment

As a threshold criterion, protection of human health and the environment addresses
whether a remediation alternative would result in sufficiently low residual risk to human
and ecological receptors after completion of the alternative, resulting in a minimum
acceptable level of protection. The relative degree of protection provided by the alternatives
is considered in the comparative evaluation. One measure of sufficient protectiveness is the
second threshold criteria, compliance with cleanup standards (see Section 8.1.2). Evaluation
of protection of human health and the environment also considers short-term risks posed by
remedial action.

All of the alternatives except potentially Alternative 1 (No Action) would provide acceptable
protection of human health and the environment. The fact that no significant ambient air
and groundwater impacts were found more than 30 years after landfill closure indicates the
low risk posed by this site. However, Alternative 1 does not mitigate potential exposure
pathways (i.e., exposed landfill waste).

All of the other alternatives prevent direct exposure to any landfill waste, or site
groundwater in the event it were to become affected by landfill waste constituents. The cap
alternatives (3 and 4) also prevent off-site migration in surface water or airborne dust.
Alternative 4 also provides a low-permeability cap, which theoretically decreases risk to
groundwater. However, given the long time that has already elapsed without adverse affect
on groundwater, it is questionable that a low-permeability cap provides any real added
protection over a simple soil cover.
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8.1.1.1 Consideration of Presumptive Remedies

Presumptive remedies may be appropriate for certain categories of sites which experience
has shown to have common characteristics. See Presumptive Remedy for CERCLA
Municipal Landfill sites (EPA Directive No. 9355.0-49FS, EPA 540-F-93-035). The
implementation of presumptive remedies can streamline site investigation and speed up
selection of remedial action,

Because the Puget Service Company landfill received municipal waste, the consideration of
presumptive remedies is appropriate. The presumptive remedies appropriate for this site
include: (1) preventing contact with landfill materials; (2) curtailing human exposure to
potential or residual landfill emissions; (3) containment; and (4) controlling surface water
runoff and erosion.

Except for the no action alternative, the remedial alternative evaluated in this section of the
RI/FS reflect a consideration of presumptive remedies and MTCA threshold requirements.

8.1.2 Compliance with Cleanup Standards

Compliance with cleanup standards is defined by meeting the requirements of WAC 173-
340-700 through -760. Compliance with cleanup standards does not require removal of all
waste or affected soil from a site; these regulations include provisions for meeting cleanup
standards through containment {e.g., WAC 173-340-700(2)(b) and (c)). All of the alternatives
except Alternative 1 (No Action) would comply with MTCA cleanup standards. Alternative 1
would have exposed landfill waste and would not provide compliance monitoring.
Alternative 2 (Institutional Controls and Monitoring) would rely on institutional controls to
comply with cleanup standards, although total reliance on institutional controls is not
usually allowed where it is technically possible to implement a cleanup action alternative
that utilizes a higher preference cleanup technology. Alternatives 3 and 4 rely on
engineered containment.

8.1.3 Compliance with ARARs

Compliance with ARARs addresses whether an alternative complies with all applicable or
relevant and appropriate regulations (ARARs), as defined in Section 4.

Alternatives 1 (No Action) and 2 (Institutional Controls and Monitoring) do not comply with
all ARARs because they do not meet landfill closure standards under WAC 173-304 as
required under WAC 173-340-710 (6)(c).

The Norseland landfill has characteristics of both municipal sanitary landfills and inert
waste landfills. Therefore, as discussed in Section 4.3, the closure standards of both WAC

- 173-304-460 and 461 are relevant and appropriate. WAC 173-304-460 requires a cap with a
minimum 2-ft thickness and an low-permeability liner. Alternative 3 (Permeable Soil Cap)
provides a cap with the required thickness but without the low-permeability liner. Thus,
Alternative 3 does not meet all of the closure standards under WAC 173-304-460. However,
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Alternative 3 exceeds the requirements of WAC 173-304-461, which only requires one foot of
cover, Thus, the cap design for Alternative 3 is a hybrid of the cap designs required under
the -460 and -461 standards, which is appropriate for the hybrid nature of the Norseland
landfill. In addition, compliance with closure standards may be demonstrated, if necessary,
through the variance provisions of WAC 173-304-700. As discussed in Section 8.4.8,
Alternative 3 meets the substantive requirements for a variance, should it be required.
Therefore, Alternative 3 is believed to comply with ARARs, including WAC 173-304.

Alternative 4 provides an alternative that meets all of the WAC 173-304-460 closure
standards.

8.1.4 Provision for Compliance Monitoring

Compliance monitoring requirements are defined at WAC 173-340-410. Compliance
monitoring includes: 1) “protection monitoring” to confirm that human heaith and the
environment are adequately protected during implementation of an alternative; 2)
“performance monitoring” to confirm that cleanup standards or other performance
standards (e.g., cap permeability) have been attained; and 3) “confirmational monitoring” to
monitor the long-term effectiveness of the remedy after completion of the alternative.
Alternative 1 (No Action)} does not provide compliance monitoring, and therefore does not
meet this requirement. The remaining alternatives meet this requirement by providing
appropriate protection, performance, and confirmational monitoring.

8.1.5 Summary of Threshold Evaluation

Based on the foregoing evaluation, the following alternatives do not meet threshold criteria:

Alternative 1 (No Action)
Alternative 2 (Institutional Controls and Monitoring).

Alternative 3 (Permeable Soil Cap) meets all threshold criteria. Alternative 3 meets the
substantive requirements of WAC 173-304-700, although a variance to WAC 173-304-460(3)(e)
would be required (see Section 8.4.8). Alternative 4 (Low-Permeability Cap) meets the
threshold criteria, including meeting WAC 173-304-460(3)(e) without need for a variance.

8.2 Use of Permanent Solutions

WAC 173-340-360(3) specifies that the remediation alternatives must use permanent
solutions to the maximum extent practicable. WAC 173-340-360(5) specifies that “Ecology
recognizes that permanent solutions [defined at WAC 173-340-360(5)(b)] may not be
practicable for all sites. A determination that a cleanup action satisfies the requirement to
use permanent solutions to the maximum extent practicable is based on consideration of a
number of factors.” The specified factors, or “permanence criteria,” are:

¢ Overall protectiveness
+ Long-term effectiveness and reliability
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e Short-term effectiveness

¢ Reduction in toxicity, mobility, and volume
¢ Implementability

¢ Cost

¢ Community acceptance

These criteria and the basis for evaluating the alternatives against them are defined and
discussed below. These definitions are consistent with MTCA regulations, but have been
refined to minimize the overlap of considerations in the criteria. This allows decision makers
to consider each criterion independently and minimizes double-counting of criteria. In
addition, use of independent criteria allows better comparisons between the criteria; i.e.,
determining the value of each criterion in terms of the other criteria. Well-defined criteria
minimize misunderstandings between the concerned parties and facilitate effective
communication during selection of a preferred alternative.

8.2,1 Ovwerall Protectiveness

Overall protectiveness addresses the degree to which each alternative attains cleanup
standards and is protective of human health and the environment, considering both long-
term and short-term risks, This criterion is derived from the evaluation of the other criteria.
It is not an independent criterion, but more a summary of the overall evaluation. Therefore,
the overall comparative evaluation (net benefit) of the other non-cost criteria is taken as the
overall protectiveness of the alternative. In addition, overall protectiveness is evaluated as a
threshold criterion is Section 8.1.1.

8.2.2 Long-Term Effectiveness and Reliability

This criterion addresses risks remaining at the site after the remediation alternative has been
implemented, and the reliability of the alternative at reducing risks over an extended period
of time. Risks during the implementation period are addressed under short-term
effectiveness. Evaluation of long-term effectiveness involves estimation of the residual risk
associated with each alternative, and can be measured by the degree to which remedial
action objectives are met (Section 6.1). Reliability involves estimating the longevity of the
remedy, (e.g, the lifespan of institutional controls or containment) and the chances of
remedy failure.

This criterion is evaluated using the following two sub-criteria:
1. Long-term effectiveness

o The alternatives are qualitatively compared for reducing the magnitude of
residual tisk, including meeting RAOs. The long-term effectiveness criterion
addresses both residual human health and ecological risk. However, for this site
there is no need to evaluate alternatives for these risks separately. Each
alternative provides long-term effectiveness by eliminating or controlling
pathways of exposure for human health risks in the same manner as ecological
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risks. Therefore, there would be no difference in the comparative analysis
between alternatives if these risks were evaluated separately.

s Relative reduction in infiltration after remediation was taken as an objective
measure of long-term effectiveness or risk reduction.

(o]

. Reliability

Reliability addresses “the degree of certainty that the alternative will be
successful” as specified in WAC 173-340-360(5)(d)(ii).

¢ Alternatives are qualitatively evaluated for their reliability in achieving the
anticipated degree of effectiveness (i.e., immediately after completion of remedial
action).

¢+ Alternatives are qualitatively evaluated for the estimated longevity of the remedy
at its expected degree of effectiveness. An alternative that scores less than another for
effectiveness can score higher for reliability if it is expected to maintain its
effectiveness longer or more reliably.

+ Reliability includes qualitative evaluation of the amount of long-term
maintenance and monitoring required. The greater the requirement for
maintenance and monitoring, the lower the reliability.

The overall score for this criterion is obtained by giving equal weight to the two sub-criteria.

8.2.3 Short-Term Effectiveness

This criterion addresses short-term effects on human health and the environment while the
alternative is being implemented. The evaluation includes consideration of the following
factors:

» Risk to site workers
» Risk to the community
+ Risk to the environment {(short-term ecological risk}.

Short-term effectiveness was primarily scored based on evaluation of the degree of risk to
site workers. The primary risk to site workers would be due to construction accidents and
inhalation exposure to landfill gas during grading. In addition, for cap alternatives, the
relative complexity of the caps is a measure of the relative man-hours required, and
therefore the relative worker risk.

Because remedial action would include controls as necessary to ensure that the remedy does
not create an unacceptable risk to the community and the environment, risk to the
community and risk to the environment are not as significant in distinguishing between
alternatives as worker risk.
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8.2.4 Reduction of Toxicity, Mobility, and Volume

This criterion addresses the degree to which a remediation alternative reduces the inherent
toxicity, ability of contaminants to migrate in the environment, or the quantity of
contaminated material. This criterion is also used to express the preference hierarchy for
cleanup technologies under 173-340-360(4), and the use of recycling or treatment under
WAC 173-340-360(5). Effectiveness and reliability of the treatment, which are addressed
under long-term effectiveness and permanence, are not addressed under this criterion.

8.2.5 Implementability

This criterion addresses the degree of difficulty in implementing each alternative.
Implementability issues are important because they address the potential for delays, cost
overruns, and failure. Known implementation difficulties with quantifiable cost impacts are
included in the cost estimates. The implementability criterion focuses on less quantifiable
known and potential difficulties. Implementability is evaluated considering the following;

e Technical Feasibility. Technical feasibility addresses the potential for problems
during implementation of the alternative and related uncertainties. The evaluation
includes the likelihood of delays due to technical problems and the ease of modifying
the alternative, if required.

e Availability of Services and Materials. The availability of experienced contractors
and personnel, equipment, and materials needed to implement the alternative.
Availability of disposal capacity is also included in the evaluation.

» Administrative Feasibility. The degree of difficulty anticipated due to regulatory
constraints and the degree of coordination required between various agencies.

» Scheduling, The time required until remedial action would be complete, and any
difficulties associated with scheduling.

s Complexity and Size. The more complex or larger a remedial action, the more
difficult it is to construct or implement. In addition, the more items there are that can
go wrong, the greater the chance of failure that could affect remedy effectiveness.

o Other Considerations. Monitoring requirements, access for construction and
operation and maintenance, integration with existing operations and current or
potential remedial action, and other factors were considered in accordance with
WAC 173-340-360(5)(d)(v).

8.2.6 Cost

This criterion is used to consider the costs of performing each alternative, including capital,
operation and maintenance, and monitoring costs. Alternative costs are compared on a net
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5. Sensitivity analyses are provided to show how remedy selection is affected by
potential variations in scoring or relative criteria values.

As the expression of a value system, relative criteria values are inherently subjective. For
this FS, criteria values were assigned relative to the criterion of long-term effectiveness and
permanence. For example, assigning a relative value of 0.5 to a short-term effectiveness
means that this criterion is taken to be half as important as long-term effectiveness. In terms
of trade-offs between criteria, decreasing the short-term effectiveness score of an alternative
by 2 (for a given scale used to score short-term effectiveness) would be equivalent to
increasing the long-term effectiveness and reliability score by 1 (for a given scale used to
score long-term effectiveness and reliability), since this would result in no net change in the
overall score.

The best professional judgment of the FS authors was used to set the relative criteria values
for this FS. Given the criteria definitions and basis for scoring used in this FS, the following
criteria values were assumed relative to the criterion of long-term effectiveness and
reliability:

Criterion Relative Value
Long-term effectiveness and reliability 1
Short-term effectiveness 0.2
Reduction in toxicity, mobility, and volume 0.05
Implementability 0.2

The relative value assumed for reduction in toxicity, mobility, and volume is based on the
definition of this criterion in Section 8.2.4. Reduction in toxicity, mobility, and volume is
gernerally considered important because it is associated with improved long-term
effectiveness and reliability. However, the comparative evaluation used herein assumes
independent criteria. Therefore, the reduction criterion has been defined as expressing the
cleanup technology hierarchy under WAC 173-340-360(4) and the preference for permanent
solutions under WAC 173-340-360(5)(a), apart from the resultant improvements to long-term
effectiveness and reliability. The improvements to long-term effectiveness and reliability
resulting from treatment or other reduction in toxicity, mobility, and volume are accounted
for under the criterion of long-term effectiveness and reliability. This approach avoids
double-counting benefits.

8.4 Evaluation of Remediation Alternatives for Permanence

This section provides a comparative evaluation of the alternatives using 5 of the 7
permanence criteria (see Sections 8.2 and 8.3). For completeness and perspective, all of the
retained alternatives are included in the evaluation, even if they do not meet the threshold
criteria (evaluated in Section 8.1). The basis for the scoring is provided below. The
evaluation and scoring of the alternatives is summarized in Table 8-1.
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8.4.1 Long-Term Effectiveness and Reliability

Past closure cover over the landfill already limits direct exposure to constituents of concern.
However, portions of the site have slopes higher than desirable for long-term erosion
protection. Additional cover thickness is also desirable in portions of the site.

The fact that no current groundwater contamination was found more than 30 years after
initial closure indicates the very low groundwater risk posed by this site.

8.4.1.1 Effectiveness

Alternative 1 (No Action) does not decrease potential future site risks. After existing
residences are removed from the site, there will be even less potential risk due to the site.
However, there is exposed landfill waste at the site and therefore some possibility of future
problems. Alternative 1is therefore given the lowest effectiveness score of 3.

Alternative 2 (Institutional Controls and Monitoring) prevents direct-contact exposure by
means of physical barriers (fencing with warning signs) and restricting site use (deed
restrictions), However, this alternative does not prevent off-site migration of waste in
airborne dust or stormwater (i.e., currently exposed or exposed by erosion of the current
landfill cover). Alternative 2 is therefore more effective than Alternative 1, but less effective
than the capping alternatives, and is given an effectiveness score of 4.

Alternative 3 (Permeable Soil Cap) would achieve all remedial action objectives. It would
provide a thicker, more uniform, and more reliable cap to prevent direct contact with landfill
waste. Adding a permeable soil cap would decrease the possibility migration of waste or
waste constituents by providing a consistent cover over all landfill waste. Erosion would be
significantly decreased by improved grading and stormwater controls. Landfill gas would
be able to slowly permeate into the atmosphere, which ambient air monitoring in the RI has
been shown not to be a problem. Air monitoring included in this alternative would confirm
that ambient air continues to meet remediation goals (i.e., air quality standards). Alternative
3 is therefore given an effectiveness score of 9.

Alternative 4 (Low-Permeability Cap) would provide the benefits just given for Alternative 3,
and add the benefit of minimizing infiltration of rainwater through the waste. However,
given the lack of a groundwater problem without a low-permeability cover after over 30
years, this benefit is theoretical and of questionable real value. Although Alternative 3 and 4
would result in the same quantity of landfill gas release, Alternative 4 has the disadvantage
of releasing landfill gases at centralized, discrete points (via the gas collection system). Point
release increases the possibility of exceeding air quality standards near the release points. If
air quality standards are exceeded, then the vented gases would require treatment to avoid
exposing site users to unacceptable concentrations of hazardous constituents. Alternative 4
is given an effectiveness score of 9.5.
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8.4.1.2 Reliability

The sub-criterion of reliability is scored based on professional judgment and experience in
the ability of the remedies to achieve and maintain their estimated effectiveness. Although
current risk due to the site is low, Alternative 1 (No Action) does not include any provisions
to prevent future exposure to or release of landfill waste. Alternative 1 is therefore given the
lowest reliability score of 1.

Alternative 2 does not include engineered containment as part of the remedial action,
However, most of the landfill already has a variable thickness of soil cover. Under MTCA,
the reliability of institutional controls is considered low in comparison to engineered
containment or removal. Alternative 2 is therefore given a reliability score of 4.

The cap in Alternative 3 (Permeable Soil Cap} would be highly reliable because of its
thickness and ease of repair. Alternative 3 is given a reliability score of 9.

A flexible membrane liner or FML is the cap for Alternative 4 (Low-Permeability Cap). FML
will deteriorate and lose effectiveness over time. For this site, retaining low permeability
characteristics is not important. Therefore, Alternative 4 is given the slightly lower score of
8.5.

8.4.1.3 Overall Score for the Long-Term Effectiveness and Reliability Criterion

The overall score for the criterion of long-term effectiveness and reliability is taken as the
average of the two sub-criteria, which gives equal weight to the sub-criteria. The overall
criterion scores are:

Alternative Score
Alternative 1: No Action 2
Alternative 2: Institutional Controls 4
Alternative 3: Permeable Soil Cap 9
Alternative 5: Low-Permeability Cap 9

8.4.2 Short-Term Effectiveness

Alternative 1 (No Action) does not subject site workers to any risk, and is given a score of 10.
Alternative 2 (Institutional Controls and Monitoring) involves relatively little site work, and
is therefore given a score of 9. For cap alternatives, the required grading would increase the
potential for inhalation exposure to landfill soil gas. The relative complexity of the caps is
also a measure of the relative man-hours required, and therefore the relative worker risk to
construction accidents. On this basis, Alternative 3 (Permeable Soil Cap) is given a score of 6.
Alternative 4 (Low-Permeability Cap) is at least twice as complex as Alternative 3, and is
therefore given a score of 3.

Golder Associates



May 7,1997 8-11 933-1280.2008

8.4.3 Reduction in Toxicity, Mobility and Volume

Alternatives 1 (No Action), (Institutional Controls and Monitoring), and 3 (Permeable Soil
Cap) do not provide any reduction in toxicity, mobility, and volume, and are therefore given
scores of 0.

Treatment is the most effective means of providing permanent reduction in toxicity,
mobility, and volume. However, as discussed in Section 7, treatment alternatives are neither
necessary nor appropriate for this site. Alternative 4 (Low-Permeability Cap) provides
limited reduction in the mobility of constituents of concern by reducing infiltration of
rainwater through the landfill waste. For this reason, Alternative 4 is given a score of 2.
However, the lack of groundwater problems more than 30 years after landfill closure
indicates that the mobility of waste constituents at the Norseland site is already low.

8.4.4 Implementability

Alternative 1 (No Action) would be the easiest to implement; therefore, it is given a score of
10. Alternative 2 (Institutional Controls and Monitoring) would be very easy to implement,
and is therefore given a score of 9.

Both cap alternatives would be relatively easy to implement, Alternative 3 (Permeable Soil
Cap) would be relatively easier to implement than Alternative 4 (Low-Permeability Cap)
because of its simplicity, and is given a score of 7. Alternative 4 would require specialized
contractors for synthetic liner installation, or soil compaction to permeability specifications if
a soil liner were used. Alternative 4 is therefore scored at 4.

8.4.5 Net Benefit (Overall Non-Cost Evaluation}

The net benefit of the alternatives is determined by combining the criteria scores, weighting
the criteria based on the relative values assigned to the criteria (see Section 8.3). The net
benefit, or overall non-cost scores, are given in Table 8-1, Using these scores, the alternatives
rank in the following order {(most to least preferred):

Alternative 3 (Permeable Soil Cap)

Alternative 4 (Low-Permeability Cap)

Alternative 2 (Institutional Controls and Monitoring)
Alternative 1 (No Action).

el

8.4.6 Cost

The estimated costs for the alternatives are summarized in Table 8-2. Detailed cost estimates
are presented in Appendix G. The cost for Alternative 1 {(No Action) is zero because it does
not include any remedial action or monitoring,

The cost estimates in this FS are based on the description of the alternatives and associated
design assumptions in Section 7. The design assumptions used here are representative and
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sufficient for the purposes of comparative evaluation of the alternatives, but are not
necessarily the same as the design basis that would be used for the final, detailed design.
Pre-design investigations would be included in the final design phase for any of these
remedial actions, and the results of these investigations could resultin changes from the
preliminary designs presented in this FS.

The estimates were prepared to allow comparative evaluation of alternatives, not for
budgeting purposes. The design basis is subject to change during final, detailed design of
the selected alternative, and these changes would affect the cost of the remedy. The
uncertainties in the FS designs and associated cost estimates are such that actual costs could
vary significantly from these estimates. However, the uncertainty in the relative cost of the
alternatives is much less than the uncertainty in the magnitude of the costs, and these cost
estimates are suitable for comparative evaluation of the alternatives. Cost uncertainties were
estimated stochastically (probabilistically), and are presented in the uncertainty analysis
(Section 8.4.9).

Because restrictions on land use affect the sale value and earning potential of the land, these
factors were reflected in the cost estimates, In Alternative 2 (Institutional Controls and
Monitoring), the land would not be available for beneficial use. Therefore, the value of the
land (without use restrictions) and the earning potential of the land would be lost, and have
been included as costs of implementing Alternative 2.

Alternatives 3 (Permeable Soil Cap) and 4 (Low-Permeability Cap) would be available for
beneficial uses, Therefore, the costs of lost land value and earning potential are $0.
However, development on a sanitary landfill requires construction measures beyond
development on normal, non-fill land. These costs would consist of additional support as
determined necessary through a geotechnical investigation and incorporated into the
engineering of the building or other structure. In addition, the gas venting specified for
Alternatives 3 and 4 (see Sections 7.2.3 and 7.2.4) would be additional development cost.
These additional development costs would in effect subtract from the value and earning
potential of the land. For consistent comparison of these two alternatives to Alternative 2,
these costs have been added to Alternatives 3 and 4 as costs necessary to provide the land
value and earning potential specified in the Alternative 2 cost estimate.

Alternative 4 would have incremental development costs in addition to those of Alternative
3, because of the need to maintain liner integrity (see Section 7.2.4). These costs have been
added to the Alternative 4 cost estimate in addition to the development costs common to
Alternatives 3 and 4.

8.4.7 Cost/Benefit Analysis and Overall Evaluation

Under WAC 173-340-360(5)(d)(vi), “a cleanup action shall not be considered practicable if the
incremental cost of the cleanup action is substantial and disproportionate to the incremental
degree of protection it would achieve over a lower preference cleanup action.” The
determination of practicability is made using an analysis of cost vs. benefit. The cost benefit
analysis can be performed quantitatively using the overall scoring of the non-cost criteria as
the net benefit.
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Figure 8-1 shows a graph of cost versus net benefit for the alternatives. The error bars on
these graphs show the range from the 10th to the 90th percentiles from the stochastic
uncertainty analysis (see Section 8.4.9).

The ratio of net benefit to estimated cost, which is a measure of cost-effectiveness, is given in
Table 8-1. On a strict cost/benefit basis, Alternative 3 (Permeable Soil Cap) is preferred,
followed in order by Alternative 2 (Institutional Controls and Monitoring) and Alternative 4
(Low-Permeable Cap).

However, the MTCA regulations refer to incremental cost and benefit. To evaluate
incremental cost-effectiveness, the difference in cost between alternatives is calculated, going
from the least costly alternative to the most costly. The corresponding difference in net
benefit (overall non-cost score) is then calculated, Dividing the incremental benefit by the
incremental cost results in a value that is the incremental cost-effectiveness. These values

are shown for the alternatives in Table 8-1.

Based on the cost-benefit graph (Figure 8-1) and the incremental cost-effectiveness values
(Table 8-1), Alternative 3 (Permeable Soil Cap) provides the best incremental cost-
effectiveness, in addition to providing good net benefit.

Alternative 3 meets the threshold criteria of protection of human health and the
environment, compliance with cleanup standards, and provision for compliance monitoring,
Alternative 3 also complies with ARARs, including landfill closure standards under WAC
173-304.

Alternative 3 (Permeable Soil Cap) provides the optimum combination of long-term
effectiveness and reliability, short-term effectiveness, implementability, and reduction of
toxicity, mobility, and volume. In addition, this alternative provides good cost/benefit.
Considering the criteria and approach specified in WAC 173-340-360(5), Alternative 3 is the
remediation alternative for the Norseland site that is “permanent to the maximum extent
practicable”, and is therefore the preferred alternative.

8.4.8 Basis for Variance under WAC 173-304-700 for Alternative 3

Minimum functional standards (MFES) for landfills are found in WAC 173-304. These
regulations contain three landfill closure standards, two of which are relevant for this site.
First, general landfill closure standards under WAC 173-304-460(3)(e) require closure caps to
have at least either two feet of low-permeability (10°® crvsec) soil or a synthetic liner with a
minimum thickness of 50 mils (e.g,, the 50-mil FML of the Alternative 4 cap). Second, inert
waste and demolition waste landfill closure standards under WAC 173-304-461(6) require
closure by leveling the waste and covering with one foot of soil cover. As discussed in
Section 4.3, these standards are not legally applicable but are relevant and appropriate under
MTCA.

Alternative 3 (Permeable Soil Cap) does not provide a low-permeability cap, and therefore

does not meet all of the specific design standards of WAC 173-304-460(3)(e). Alternative 3
does provide regrading the site and covering with a minimum of two feet of soil cover as
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required by these standards. Alternative 3 also exceeds the landfill closure standards of
WAC 173-304-461(6).

A variance from 173-304-460 closure standards may be obtained if the following conditions
are met (WAC 173-304-700):

“(a) The solid waste handling practices or location do not endanger public health,
safety, or the environment; and

(b) Compliance with the regulation from which variance is sought would produce
hardship without equal or greater benefits to the public.”

The Norseland landfill received municipal solid waste; the general landfill standards of
WAC 173-304-460 are therefore considered ARAR (see Section 4), However, much of the
waste was burned, which results in a relatively inert ash. In addition, municipal landfill
waste degrades biologically over time; it has been over 30 years since initial landfill closure.
Therefore, significant waste degradation is expected to have occurred. The relatively inert
current state of the Norseland landfill waste is evidenced by the low methane concentrations
found in subsurface landfill gas. A normal municipal landfill generates significant volumes
of gas with high concentrations of methane, which is the primary gaseous product of
anaerobic biological degradation. In addition, the lack of waste constituents in groundwater
is further evidence of the relatively inert nature of the landfill. Therefore, the Norseland
landfill exhibits characteristics similar to inert waste landfills and unlike typical municipal
sanitary landfills. On this basis, the closure standards of WAC 173-304460 are not
necessarily appropriate. These considerations support that grading and simple soil cover, in
compliance with the landfill closure standards of WAC 173-304-461, are sufficient for
protection of public health, safety, and the environment.

The landfill does not signiﬁcanﬂy impact either ambient air or groundwater. As discussed
above (Sections 8.4.1 and 8.4.7), Alternative 3 would decrease the already low potential risk
posed by this site. Therefore, Alternative 3 meets variance condition (a).

As shown in Table 8-2, Alternative 4 (Low-Permeability Cap) would cost approximately
twice as much as Alternative 3. Thus, meeting the closure standard of WAC 173-304-460
instead of the closure standard of WAC 173-304-461 would produce the hardship of
significant additional expenditure without corresponding environmental benefits. In
addition, Alternative 4 could create localized ambient air quality.problems that do not
currently exist due to collection and point discharge of landfill gases (see Sections 7.2.4 and
8.4.1). The cap liner (FML) of Alternative 4 would decrease infiltration of water through
landfill waste, thus minimizing the potential for constituents of concern to reach
groundwater via leachate. However, infiltration comparable to the permeable cap of
Alternative 3 has been occurring for more than 30 years without a groundwater problem
being created. Thus, the theoretical benefit of a low-permeability cap does not provide
significant additional long-term protectiveness for this site. As shown in the overall
evaluation, Alternative 3 has greater net benefit than Alternative 4.
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Alternative 4 would impose the additional hardship of being more difficult and costly to
develop for most beneficial uses than Alternative 3. Pursuant to the “Ports Bill” (1994 Wash.
Laws Ch, 254) and recent “brownfields initiatives”, the State of Washington is establishing
policies that encourage remedial actions allowing beneficial reuse and redevelopment of
contaminated sites consistent with current or planned land uses. Selection of Alternative 3 is
consistent with this policy while still protecting human health and the environment.

Considering the above factors, Alternative 3 meets the conditions for a variance under WAC
173-304-700, and therefore complies with all ARARs including WAC-173-304.

8.4.9 Uncertainty Analysis

The uncertainty analysis examines the possibility that the preferred alternative could be
other than the one identified in Section 8.4.8 by deterministic evaluation (Alternative 3 -
Permeable Soil Cap). As performed here, the uncertainty analysis considers the following
uncertainties:

e Evaluation scores. The evaluation scores in this FS are semi-quantitative expressions
of professional judgment. The uncertainty in these scores reflects potential
differences in professional judgment affecting the ranking and relative merit of the
alternatives for each of the criteria. The uncertainties in the evaluation scores reflects
both known variation and unknowns in performance against the criteria.

o Cost. Costis an objective, quantitative measure. The uncertainty in the costs reflects
both known variations in cost items and unknown factors affecting cost.

¢ Relative criteria values (criteria weightings). The relative values, or weighting, of
the criteria reflect a value system, and are inherently subjective. The criteria
weightings used in this FS reflect the best professional judgment of the FS authors,
given the criteria definitions and basis for scoring described above, and considering
regulatory and societal norms for site remediation decisions. For this FS, the
uncertainty in the relative criteria values reflects the uncertainty that the value
systems used by the decision makers that actually select the alternative will match
the value system assumed in this FS.

The uncertainty analysis was conducted by simultaneously varying all of the above factors in
a manner that allows observation of the overall, combined effect of the interacting
uncertainties. This approach is more accurate than varying one factor at a time, because the
result of variation in one factor often depends on other variations. For example, in practice
the weighting of a single criterion is seldom changed alone. Rather, other criteria weightings
are usually changed at the same time (i.e., the relative value of short-term effectiveness and
implementability are often close, so that one would be unlikely to be changed without also
changing the other).

The uncertainty analysis was performed stochastically (probabilistically). Probability

distribution functions (PDFs) were estimated for non-cost scores, key cost parameters, and
relative criteria values (documented in Appendix H). Using these PDFs, a Monte Carlo

Golder Associates



May 7, 1997 8-16 933-1280.2008

simulation (i.e., stochastic analysis) was performed to obtain PDFs for the net benefit values
and costs of the alternatives (calculated as in Table 8-1). The output from this analysis is
summarized in Table 8-3 and details are provided in Appendix H. This approach allows
consideration of the full range of uncertainties without over-emphasis of extreme, unlikely
cases,

The error bars in Figure 8-1 show the range from the 10th to the 90th percentiles for the
values from the stochastic analysis. In other words, it is estimated that there is an 80%
probability that the value of the calculated parameter (net benefit or cost) lies in the range
shown by the error bars. The error bars for Alternative 3 (Permeable Soil Cap) do not
overlap for the net benefit with those of any other alternative, although the error bar for
costs does overlap with the cost error bar of Alternative 2.. From this, it is concluded that no
defensible combination of evaluation scores or relative criteria values {criteria weightings)
would result in preference for an alternative other than Alternative 3,

Overlap of error bars (e.g,, net benefit for Alternatives 1 and 2) is not necessarily indicative of
reversal of relative ranking. For many of the parameters affecting cost and benefit, the
overall values rise and fall together. Thus, the uncertainty in the relative ranking of
alternatives is less than the uncertainty in the specific evaluation and cost scores.

Uncertainty in relative ranking of alternatives may be examined by considering the ratio of
the values for any two alternatives (i.e., the ratio of net benefits or costs). In this analysis, the
relative net benefit and relative costs were calculated to compare Alternative 3 to Alternative
4 and to Alternative 2. The PDFs for these ratios are shown in Figure 8-2. Two alternatives
are equivalent (for either net benefit or cost) if their values are the same, meaninga ratio 1.
In Figure 8-2, the ratio of net benefit of Alternative 3 to Alternative 4 is always greater than 1,
meaning that Alternative 4 would never be preferred to Alternative 3 on the basis of the
evaluation in this FS, even considering potentially defensible variation in values systems
(i.e., different criteria weightings) and different (but similar) evaluation scores. Similarly, the
cost ratio is always less than 1, meaning that Alternative 3 would always cost less than
Alternative 4.

The conclusion of the uncertainty analysis is that the preference for Alternative 3 over the
other alternatives has very low uncertainty. No reasonable and defensible combination of

evaluation scores, relative criteria values, and costs would result in preference for one of the
other alternatives.

W7 chidoe
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May 7, 1997

TABLE4-4

POTENTIAL ARAR VALUES FOR AIR

933-1280.2008

Contaminant

MTICA Air Standards (WAC 173-340-750)

MTCA Alr Standapds

(WAC 173-340-750)

Method B (mg/m3) Method C {mg/m3}
Carc Noncare Carc Noncare

Method B ppb (v/v)
Care Noncarc

Method C ppb (v/v)
Care Noncare

1,1,i-trichloroethane

9.14E-01 2808+00

1.688+02

3678402

1,2,4-trichlorobenzene

9.14E-02 2.008-01

1236401

2698401

1,2,4-trimethylbenzene

1,35 tdmethylbenzens

4-pentenal

nzene

3.028-04 3.02E-03

9.45E-02

9.458-01

Carbon dioxide

Chlorobenzene

B.00E-03 1.76E-02

1.74E+00

3.80E+00

Chloromethane

1.39E-03 1.39E-02

673801

6.73E-+00

IChlorotoluene

Ethyl benzene

4.57B-01 1LOOE+00

1.05E+02

2.30B402

Tormaldehyde

1.94H-04 1.94E-03

1.58E-01

1.58E+00

Freon 11

3.20E-01 7.00E-01

5.70B+01

1.25E+02

Freon 113

1.37E+61 3.00E+01

1.79E+03

391E+03

IBreon 12

8.00E-02 1.75E-01

1.62E+01

3548401

[IMethane

IMathylene Chlodde

5.32E-03 1.37E400 5.32B-02 3.00B+00

1.538+00 3.95B+02

1.53E+01 B64E+02

Nimgen

Oxygen

Styrene

4.57E-01 1.O0E+00

1.07E+02

2.35E+02

ITetrachloroathene

4.38E-03 4.38E-02

645E-01

6.45E+00

toluene

1.83E-01 4.00E-01

4858401

1.06E+02

Frichloroethene

146E-03 146602 0.00B+00

2.71E-01

2.71E+00

m,p-Xylene

o-Xylene

1,1-Dichloroethene

7.25E-06 7.29E-05

1.34B-03

1.84B-02

k(Z)-2-Nonenal

1,1,2-Trichloroethane

154E-04 1.54E-03

2.818-02

2.81E-01

1,1-Dichloroethane

1.60E-01 3.50E-01

395E+01

8.65E+01

f,2,3-Trimethylbenzene

1,2-Dichlerobenzene

640E-02 140E-01

1.06E+401

2.336+01

1,2-Dichloroethane

9.62B-05 9.62E-4

2.38B-02

238801

1,2-Dichloropropane

1.83E-03 4.00B-02

3.96B-41

8.66E01

1,2 Dimethyl-3-{I-methylethyljcycopentane

1,3-Butadiene

4.86B-66 4.86E-05

2.20E-03

2.208-02

1,4-Dichlorobenzena

3.66E-01 8.00R-01

6.0BE+01

1338402

1-Ethyl-I-methyleyclohexane

1-HEXANOL

1-METHYL-NAPTHALENE

1-Pentyne

2 (1H)-Pyridinone

2,2-Dimethyl-4-pentenal

12,6-Dimethylnonane

2-Bromo-1-phenyl-l-prepanene

2-Maothyl-F-butanamine

2-Methyl-I-propene

2-Methyl-2-undecanethiol

3-METHYL-PENTANE

2-PROPANOL

3 PROPENENITRILE

3.68B-05 9.14E-04 3.68E-H 2.00E-03

1.58E-02 3.92E-01

1.58E-01 8.57E-01

3,4 4-Trimethyl-2-hexene

3-CARBNE

l4-Hydroxy-benzenesulfonic Add

14-Methyl-2-pentanone

3.20E-02 7.00B-02

7.818+00

1.71E+01

-METHYL-DECANE

5-Methyl-1-hexene

IACETALDBHYDE

1.14E-03 4.118-03 1.14E-02 9.00E-03

6.318-01 2288400

6.31E+00 4.99E+00

Acetone

Benzenemethanol

BUTANAL

Bulylcgycdlopropane

Carbamic Add, 2-propenyl ester

Carbamic Adid, pheny] ester

CARBON DISULFIDE

320801 7.00B-0%

1008+02

2258402

Carbon tetrachloride

1.67E-04 1.676-03

2.66E-02

2.66B-01

CHLORODIFLUCROMETHANE

2.29B+01 5.00E+01

6.398-+03

1.40B+04

Chloroethane

4.57E+00 1.00B+01

1.73E+03

3.798403

CHLOROFORM,

1.098-04 1.05E-03

22302

223801

is-1,2-Dichloroethene

[DECAHYDRONAPTHALENE

DECANE

1zbdxl

Golder Associates




May ¥, 1997

TABLE44

POTENTIAL ARAR VALUES FOR AIR

MICA Atr Standards

933-1280.2008

(WAC 173-240-750)

MTCA Alr Standards (WAC 173-240-750)

Method B {mg/m3}

Care Noncare

Method C {mg/m3})
Carc Noncarc

Method B ppb (v/v)

Carc Noncarc

Method C ppb (w/v)
Carc Noncare

Conlaminant

Dimethyl Disulfide

[DODECANE

Dodecanoic Add, methyl ester
Uiithanediolc Add, Dibuty! Bster

ETHANOL

Preon 114

5.678+01

IHEXANAL

9.14E-02

2.00E-01

2.598+01

JHEXANE

ISOCYANCOMETHANE

3.398+02

Methane

457E-01

1O0E+00

1.55E+02

FMethyl Ethy] Ketone

METHYL(1-MBTHYL ETHYL-BENZENE

N-Propyl S-butyl Disulfide

HNONANB

HlOCTADECANAL

lPhenol

PROPYL-CYCLOPROPANE

TETRAHYDROFURAN
THC*

TRIDECANE

UNDECANE
1¥inyl Chioride

2.92E-05

2.92E-4

1.14E-02

1.14B-01

1Integrated Risk Information System (IRI5) da
Natlonal Library of Medidne Toxicology Data
2-Health Effocts Assessment Suramary Tables (FIBAST): Annual FY-1995, EPA /540-R-9
Office of Emergency and Remedial Response,
3-Superfund Health Risk Technical Support Center (S15C). Chernical Mixtures Assessment B
4.Provisional Inhalation RfD for 1,1,1-Trichloroethane, US. Environmental Prolection Agency,

ta file, U.5. Department of Health and Furnan Services,
Network (TOXNET), Bethesda, Maryland 1996.

Washingten D.C, 1985

Chemical Mixtures Assessment Branch, Cincinnati, Ohie 1993.
5-Provisional Inhalation Slope Factors for Trichoresthylene and Tetrachloroethylene,

Chernical Mixtures Assessment Branch, Cincinnati, Ohio 1993,

1120bixds

Golder Associates

5/ 142 1S, Environmental Protection Agency,

ranch, U5, Environmental Protection Agency, Cincinnati, Chio.
Superfund Health Risk Technical Support Center,

U.S. Environmental Protection Agency, Superfund Health Risk Technical Support Center,




May 7, 1997 TABLE 4-5 933-1280.2008
Page 1
POTENTIAL ARAR VALUES FOR GROUNDWATER
Washington State Model Toxics Drinking Water Standards* Minimum
Compound Detected! Control Act WAC 173-340-720% 40 CER 141 and 40 CFR 143" Value!, mg/l.
Method B, mg/L mg/L.
Carcinogenic Non-carcinogenie
METALS {and Cyanide)
Aluminum 16 05 0.05
Antimony 0.0061 006~ 0.006
Arsenic 005 .05 0.005
Barium 112 2 112
Beryliium 0.0000203 0.08 004 0.0000203
Cadmium 0.008 003 0.005
Calcium -
Chromium 08 e 068 |
Cobalt 096 0%
Copper 0.592 T 0.592
Cyanide 032 2 02
Iron ki 03
Lead 005 015" 0.005
Magnesium -
Manganese 0.08 .05 0.05
Mercury 0.0048 002 0.002
Nickel 032 q 0.1
Potassium -
Selenium 0.08 05 005
Silicon -
Silver 0.08 K 0.08
Sodium -
Strontium 9.6 9.6
Thallium 0.00112 0005 0.0005
Titanium .
Vanadium 0.112 0.112
Zine 48 5 48
GENERAL CHEMISTRY
pH 6.5-85" 6585
Carbonate, mp/L CaCOy -
Bicarbonate, mg/l, CaCO;3 -
Hardness, g/l CaCOs B
Conductivity, pmhog/em -
TDS, mg/L 50@’ 500
Turbidity, NTU -
Fluoride 0.96 2 0.96
Chioride 25 250
Nitrate {as N) 5.78 10 5.78
Nitrite (as N} 0487 1 0487
Nitrate + Nitrite (NO2-+NO3} (a3 N} 10 10
Sulfate 250° 250
ORGANICS ) ) ) )
Bis{2-ethylhexylphthalate 6.25 320 & [
Butylbenzylphihalate 3200 3200
Di-n-octyl phthalate 320 320
| Dicthylphihalate 12,800 12800

112otds

* Primary MCLs or Action Levels,
YSecondary MCLs.

Non-targinogen MCLGs under 40 CFR 14 151

2 Cleanup lovel based on background concentration for the State of Washin

WAC 173-340-720.

¢ There is no Method B cleanup level for ea

£ Cleanup levels based on the January 1995 Upd

Database (WDOE 1995).
b Assumes Cr(V]).

glon as noted in Table 1, footnote b,

d. Cleanup level based on MTCA Method A.
iJsed di(2-ethylhexyBphthalate a3 a surro, ate.
ylhexyl)p B

{ilized in Chapter 5 for comparison {o site data.
ICompounds detected in his RI {See Chapter 5).
kyalue shown is the minimum of MCL, SMCL and non-carcinogen MCLG.

Golder Associates

ate to the MTCA Cleanup Levels and Risk Calculations {CLARC I}



May 7, 1997 TABLE 4-6 933-1280.2008

Page1
POTENTIAL ARAR VALUES FOR SOIL

Washington State Model Toxics
Compaunds Defected Control Act WAC 173-340-720°
Method B, mg/kg Method C, mg/kg
Carcinogenic Non-carcinogenic Carcinogenic Non-carcinogenic

METALS

Antimony 32 128
Arsenic* 20 57.1 240
Beryllium 0.233 400 93 1600
Cadmium 80 320
Chromium® 80000 320000
Copper 2960 11800
Lead® 250 1000
Mercury 24 %
Nickel 1600 6100
Selenium 400 1600
Silver 400 1600
Thallium 5.6 224
Zinc 24000 26000
ORGANICS (g/ke) {ue/ke) (g/ke) {ee/kg)
Acelone 8000000 32000000
Benzene 34500 1380000

Bis{2-ethylhexyliphthalate 71400 1600000 2860000 6400000
Z-Butanone (MEK) 48000000 192000000
Butylbenzylphthalate 16000000 64000000
Carbon disulfide 8200000 32000000
d-n-Butylphthalate 8OO0 32000000
14-Dichlorobenzene 41700 1670000

Dicthylphthalate 64000000 256000000
Ethylbenzene 8000000 32000000
2-Methylnaphthalene® 3200000 12800000
4-Methyiphenol 460000 1600000
Naphthalene 3200000 12800000
Phenanthrene 2400000 9600000
Total xylenes 160000000 610000000

*Method B cleanup level based on background concentration for the State of Washington as noted in Table 2, footnote b,

WAC 173-340-740.

® Assumes Cr(ITf}. Cr{fll)is the thermodynamically stable valance state and is expected to be the predominant form of

chromium in seil.

* There is no Method B or C cleanup level for lead. Cleanups level based on MTCA Method A and Method A {Industriaf).
¢ Cleanup levels based on the January 1995 Update to the MTCA Cleanup Levels and Risk Calculations (CLARCII)

Database (WDOE 1995).

¢ Compounds detected in soilin this RI {See Chapter 5}.

Naphthalene used as a surrogate,

H2MEXES

Golder Associafes




May 7, 1997 933-1280.2008
TABLE 5-1
FIELD MEASUREMENTS IN TEST PIT SOILS
AND DRILL CUTTINGS
TestPit | Depth, | OVA H2S 02 LEL Alpha Beta/ ]
# feet (ppm) (ppm) (%) (%) (cpm) | Gamma
(cpm)
T™P-1 | 0-15 0 0 21 0 0 20 - 40
TP-2 | 1.0-35 0 0 21 0 NA NA
™3 | 0.0-5.0 0 0 21 0 0 20 - 40
5.0-7.0 0 0 21 0 1 20 - 60
P4 | 0012 1-2 0 20.9 0 2-3 20-30
12-6 | 0-6 0 20.9 0 2-3 30 - 50
TP-5 ~2 8 0 NA NA <1 20 -30
TP-6 2.5 0-2 0 NA 2 0 20-30
6.0 0 NA NA NA 0 20 - 30
TP-7 3 100-150 0 NA NA 0 20-30
TP-8° 3 0-1 NA NA NA 0 20 - 30
TP-9* 4 0 NA NA NA 0 20 - 30
TP-10! 4 NA NA NA NA NA NA
TP-112 2 NA NA NA NA 0 20-30

Goelder Associates




May 7, 1997 933-1280.2008
TABLE 5-1 (cont.)

FIELD MEASUREMENTS IN TEST PIT SOILS

AND DRILL CUTTINGS
Well# | Depth, | OVA Beta/Gamma Gross Alphain | Gross Betain
feet (ppm}) Soils (cpm) Groundwater | Groundwater
| (pCirL) (pCI/L)
MW-1° | surface 0.5 660 <5 <5
MW-2° | surface 0 800 (coleman
lantern mantle =
6500) <5 <5
9.0 0 1000
20 0.5 500
MW-3° | surface | 0.2 710 <5 <5
4.5 0 600
16 800
25 0 700
-34.5 0 400
36 0 850
45 0 450
surface 0 620

bg - background
NA - Not analyzed

L. Not surveyed due to presence of aggressive hornets,

*.. Organic vapor measurements not taken due to sewer line breakage.

®. MSA 361 measurements not taken because excavated debris consisted almost entirely of
broken glass and metal fragiments, with insufficient matrix to scan with field instrument.

* . “Beta/Gamma” measurement consists of the total beta and gamma radiation. Beta and gamma
were not measured separately.

® - Wells MW-1, -2 and -3 are installed in native soils and not in garbage. The beta/ gamma
measurements are nearly constant with depth which does not indicate the presence of
radioactive contamination. Because of this, the beta/gamma measurements for monitoring
well cuttings are highly suspect and considered erroneous. Groundwater samples were
obtained from each well and analyzed for Gross Beta and Gross Alpha radiation. These results
are presented in Table 5-1 and are identified as groundwater samples. Gross Alpha and Gross
Beta radiation was below detection limits and comparable to a water blank sample. These
results are a strong indication that the elevated Beta/Gamma measurements for soils from the
boreholes used for installing the monitoring wells are erroneous.

12Arit51
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May 7, 1997 TABLE 52 933-1280.2008
Page 1 of2
SOIL ANALYTICAL RESULTS AND SCREENING LEVELS
j . Golder Ecolo Regulato,
Sam{:le Sampling | Analytical CAS # Compounds Detected Detected | Q Detectge); Q St:gre(-:ninrgJr Unils
Tocation Date Method 5 R
Value Value Value
TP-7-A  |7/25/94 SWE270 106-46-7  {1,4-Dichlorobenzene 140 141 i 41700 ug/kg-dry
TP-7-A  |7/25/94 SW8260 78-93-3  ]2-Butanone 16 ND 48000000  |uglkg-dry
TP-7-A  |7/25/94 SW8270 105-67-9  |2-4-Dimethylphenol ND 468 1600000  |mghkg-dry
TP-7-A  |7/25/94 SW827( 91-57-6  |2-Methylnaphthalene 770 697 3200000  |ug/kg-dry
TP-7-A  |7/25/94 SW8270 106-44-5  [4$-Methylphenol 290 793 400000  |uglkg-dry
TP-7-A  |7/25/94 - |SW8260 95-63-6  [1,2,4-Trimethylbenizene ND 1280 ] mgikg-dry
TP7-A  |7/25/94 SW8270 120127 |Acenaphthene ND 40 J| 4800000  |mg/kg-dry
TP7-A  |7/2504  |7041 7440360 |Antimony 0.2 | |{ND U 32 mg/kg-dry
TP-7-A  |7/25/94 7060 7440-38-2 |Arsenic 4.5 38.3 20 mg/kg-dry
TP-7-A 7/25/94 SWB260 71-43-2 Benzene 17 ND 34500 ug/kg-dey
TP-7-A  |7/25/94 SW8270 117-81-7  |bis(2-Ethylhexyl)phthalate 2000 ND 71400 ugtkg-dry
TP-7-A 7/25/94 SWB260 104-51-8 [Butylbenzene ND 642 J mg/kg-dry
TP7.A  [7725/04 6610 7440439 |Cadmium 05 ND 80 rg/kg-dry
TP7-A  |7/2594  |SWB260  |[75-150  |Carbon Disulfide 26 ND 8000000 |ug/kg-dry
TP-7-A |7/25/94 6010 7440-47-3 [Chromium .5 40.8 80000 mg/kg-dry
TP-7-A  [7/25/94  |6010 7440-50-8 |Copper 43.7 58.2 2960 |mp/kg-dry
TP-7-A  |7/25/%4 SW8270 84-66-2  |Diethylphthalate 130 136 T 64000000 |ughkg-dry
TP-7-A  |7/25/94 SW8260 100-41-4  |Ethylbenzene 6.9 ND 8000000 uglkg-dry
TP-7-A 7/25/94 7421 7439-92-1 |Lead 50 J |27 250 mg/kg-dry
TP7-A  |7/25/94  |7470 7471 |743997-6 [Mercury 0.23 ND P mg/kg-dry
TP-7-A  |7/25/94 SW8270 91-20-3  jNaphthalene 2100 1810 3200000 |upfkgdry
TP-7-A 7/25/94 6010 7440-02-0 {Nickel 26 24.7 1600 mg/kg-dry
TP-7-A  |7/25/94 SW8270 86-30-6  IN-Nitrosodiphenylamine ND 64 ] 204000 mg/kg-dry
TP-7-A 7/25/94 SW8270 108-95-2  {Phenol ND 149 J 1 48000000 Imghkg-dry
TP-7-A  |7/25/94 SW8270 Retene ND 375 mg/kg-dry
TP-7-A  |7/25/94 7740 7782-49-2 Selenium 1.1 ND 400 mgkg-dry
IP-7-A 7/25/94 6010 7440-22-4 |{Silver 1.1 ND 400 mg/kg-dry
TP-7-A  [7/25/94 SW8260 108-88-3  [Toluene ND 428 T 16000000  jmghkg-dry
TP-7-A  |7/25/94 418.1 Total Petroleum Hydroearbons (53 37 ] 100 mg/kg-dry
TP-7-A  |7/25/94 SW8260 1330-20-7 jTotal Xylenes 9.7 366 J| 160000000 |ugkg-dry
TP-7-A 7/25/94 6010 7440-66-6 {Zine 71.9 33.3 24000 mg/kg-dry
TP7-B  |7/2591  |SW8260  |78.933 |2 Butanone 2% 32 T| 48000000 |ug/kg-dry
TP-7-B 7/25/94 SW8270 59-50-7  [4-Chloro-3-Methylphenol ND 372 mg/kg-dry
TP-7-B 7/25/94 SW8270 106-46-7 |1 A-Dichlorobenzene ND 254 41700 mg/kg-dry
TP-7-B 7/25/94 SW8270 91-57-6  |2-Methylnaphthalene 450 641 3200000 Jugfkg-dry
TP-7-B  |7/25/94 SW8270 106-44-5 |4-Methylphenol 170 627 400000 ug/kg-dry
TP-7-B  |7/25/94 SWB270 120-12-7  ]Acenaphthene ND 44 J| 4800000  |mg/kg-dry
TP-7-B  |7/25/94 SW38260 67-64-1  jAcetone 95 B [ND BOO00O0  |ug/kg-dry
TP-7-B  |7/25/94 7041 7440-36-0 JAntimony 0.2 ] |ND 32 mg/kg-dry
TP-7-B  |7/25/94 7060 7440-383-2 JArsenic 1.6 26 20 mg/kg-dry
TP-7-B  |7/25/94 6010 7440417 Beryllium 0.2 0.33 0.233 mg/kg-dry
TP-7-B  |7/25/94 SW8270 117-81-7  jbis(2-Ethylhexyl)phthalate 3800 11600 71400 ug/kg-dry
TP-7-B 7425194 6016 7440-47-3 1Chromium 22.5 43.2 80000 mg/kg-dry
IP-7-B  |7/25/94 6010 7440-50-8 |Copper 18.2 132 2960 mg/kg-dry
TP-7-B 7/2594 SW8270 84-74-2  |Di-n-Butylphthalate 140 361 8000000  |ug/kg-drey
1P-7-B 7/25/94 SW8270 132-64-9 [Dibenzofuran ND 45 ¥ mg/kg-dry
TP-7B |7/25/04  |SW8270 {84662  |Diethylphthalate 97 288 64000000 |ug/kg-dry
TP-7-B  |7/25/% SW8260 100-41-4  [Ethylbenzene 6 ND 8000000  |ugfkg-dry
TP-7-B  |7/25/94 SW8270 86-73-7  [Fluorene ND 76 J| 3200000 |mgkg-dry
TP7-B_ |7/25/04  |7421 7439921 |Lead 39 ] b3 250 mg/kg-dry
TP7-B_ |7/25/94 7470 7471 [7439-97-6 [Mercury 0.25 ND 2% mg/kg-dry
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SOIL ANALYTICAL RESULTS AND SCREENING LEVELS
R . Golder Ecolo Repulato
Sample | Sampling | Analytical CAS# Compounds Detected Detected | Deleclge}c'l Q Sc%eeninrgy Units
Location Date Method b
Value Value! Value®
TP-7-B 7/25/94 SW8270 86-30-6  {N-Nitrosodiphenylamine ND 103 204000 |mgfkg-dry
TP-7-B 7/25/94 SWE270 91-20-3  [Naphthalene 620 1440 3200000 |ugkg-drey
TP-7-B  |7/25/94 6010 7440-02-0 |Nickel 26 .6 1600 mgkg-dry
TP-7-B 7/25/54 SW8270 85-01-8 Phenanthrene 88 179 2400000 uglkg-dry
TP-7-B  |7/25/94 SW8270 129-00-0  |Pyrene ND 66 J| 2400000  [mgkgdry
TP-7-B 172504 1SW8270 Retene ND 33000 mgfkg-dry
TP-7-B 7/25/94 7740 7782-49-2 Selenium 0.2 ND 400 mg/kg-dry
TP-7-B 7/25/94 6010 7440-22-4 {Silver 0.5 0.36 400 mg/kg-dry
TP-7-B_ [7/25/94 7841 7440-28-0 IThallium 0.1 ND 5.6 mg/kg-dry
TP-7-B  |7/25/94 418.1 Total Petroleum Hydrocarbons |84 >125 ] 100 mglkg-dry
TP-7-B  |7/25/94 SW8260 1330-20-7 |Total Xylenes 8.3 ND 160000000  jug/kg-dry
TP-7-B  [7/25/94 6010 7440-66-6 {Zinc 91,2 1240 24000 mg/kg-dry

Shading indicates exceedance of the screening value.

* Minimum Method B value from Ecology CLARC II February 1996 update,
ND - means analyte was not detected
Blank space indicates data was not available
t Analytical resulis from Ecology soil samples from TP-7 Test Pit. Soil samples were obtained from the same soil
horizon as the Golder samples but should not be considered a split. Results are comparable between the analyized results
of each set of samples.
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May 7, 1997 TABLE 5-3 933-1280.2008

Page 1of3

AUGUST 94 GROUNDWATER ANALYTICAL RESULTS AND SCREENING LEVELS
Well Sampling Date] Filtration | CAS# Compounds Detected Value | Q S‘:\‘,‘:l‘:;‘g Units
MW-1_[8/12/94 Unfiltered Alkalinity 79.3 - mg/L CaCOB
MW-1 j8/12/94 Filtered 7429-90-5  jAluminum 0.03 0.05 mg/L
MW-1 8/12/94 Unfiltered  [7429-90-5  |Aluminum 142 NA mg/L
MW-1 8/12/94 Unfiltered  |7440-38-2  tArsenic 0,001 NA mg/L
MW-1 8/12/94 Filtered 7440-39-3 Barium 0.03 112 mg/L
MW-1 8/12/94 Unfiltered |7440-39-3  |Barium 0.073 NA mg/L
MW-1 8/12/94 Unfiltered Bicarbonate (Alkalinity) 79.3 - mg/L CaCO3
MW-1 8/12/94 Unfiltered {117-81-7 Bis(2-ethylhexyl)phihalate 1 6 ug/L
MW-1 8/12/94 Unfiltered  |85-68-7 Butylbenzylphthalate 54 3200 ug/L
MW-1 8/12/94 Filtered 7440-70-2  |Caldum 33.2 - mg/L
MW-1 8/12/94 Unfiltered [7440-70-2 |Caldum 379 NA mg/L
MW-1 8/12/94 Undiltered Chloride 17.4 2590 mg/1
MW-1 8/12/94 Unfiltered  [744047-3  |Chromium 0.041 NA mg/L
MW-1 8/12/94 Unfiltered |7440-484  {Cobalt 0.606 NA mg/L
MW-1 8/12/94 Unfiltered Condudivily 324 - umhos/am
MW-1 8/12/94 Unfiltered  }7440-50-8 1Copper 0.014 NA mg/L
MW-1 |8/12/94 Unfiltered  }117-84-0 Di-n-octyl phthalate 5 320 ug/L
MW-1 8/12/94 Unfiltered Hardness (by Calculation) 163 - mg/L CaCO3
MW-1 8/12/94 Filtered 7439-89-6  {lron 0.017 0.3 mg/L
MW-1 8/12/94 Unfiltered {7439-89-6 |lron 155 NA mg/L
MW-1 8/12/94 Filtered 7439-95-4  |Magnesium 129 - mg/L

812/94 Unfiltered  }7439-954  |Magnesium 16.6 NA mg/L

Al
Manganese

Unfiltered  17439-96-5

Unfiltered
Unfiltered

ﬁﬁfﬂtered std units

Filtered 7440-09-7  |Potassium 0.7 - mg/L
Unfiliered  7440-89-7  jPolassium 17 NA mg/L
Filtered 7782-49-2  [Selenium 0.002 0.05 mg/L
Filtered 7440-21-3  1Silica 15.1 - mg/L
Unfiltored {7440.21-3  |Silica 322 NA mg/L
Filtered 7440-23-5  |Sodium 13 - mg/T,
Unfiltered  {7440-23-5  |Sodium 9.46 NA mg/L
Unfiltered Sulfate 43 250 mg/L.
Unfiltered Total dissolved solids 235 500 mg/L
Unfiltered Turbidity 250 - NTU
Filtered 7440-62-2  jVanadium 0.003 0.112 mg/L
Unfiltered §7440-62-2  {Vanaditm 0.039 NA mg/L
Filtered 7440-66-6  |Zine 0.009 48 mg/L
Unfiltered  |7440-66-6  }Zinc 0.035 NA me/L
Unfiltered Alkalinity 516 - mg/L CaCC3
Unfiltered  |7429-90-5  [Aluminum 3.3 NA mg/L
Unfiltered  {7440-38-2  {Arsenic 0.001 NA mg/L
Filtered 7440-39-3  |Barium 0.006 112 mg/L
Unfiltered [|7440-39-3  |Barium 0.158 NA mg/L
Unfiltered Bicarbonate {Alkalinity) 51.6 - mg/L CaCO3
Unfiltered  [117-81-7 Bis(2-ethylhexyl)phthatate 14 6 ug/L
Unfiltered  }85-68-7 Bulylbenzylphthalate 22 3200 ug/L
Filtered 7440.70-2  [Caldum 125 - mg/L
Unfiltered  |7440-70-2  [Caldum 20 NA mg/L
Unfiltered Chloride 37 250 mg/L
Unfiltered  |7440-47-3  (Chromium 0.056 NA mg/L
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AUGUST 94 GROUNDWATER ANALYTICAL RESULTS ANID SCREENING LEVELS
Well Sampling Date] Filtration | CAS# Compounds Detected Value | Q S‘:"Iz‘]’f;{‘g Units
MW-2 8/11/94 Unfittered |7440-48-4  [Cobalt 0.02 NA mg/L
MW-2 8/13/94 Unfiltered Conductivily 120 - umhos/on
MW-2 8/11/94 Unfiltered  [7440-50-8 |Copper 0.034 NA mg/L
MW-2 8/11/594 Unfiltered  |117-84-0 Di-n-octyl phthalate 1.9 320 ug/L.
MW-2 8/11/94 Unfiltered Hardness {by Calculation) 94 - mg/L, CaCO3
MW-2 811794 Filtered 7439-89-6  |lron 0.067 0.3 mg/L.
MW-2 8/11/94 Unfiltered  |7439-89-6 _ {lron 39.6 NA mg/L
MW-2 8/11/94 Filtered 7439954  [Magnesium 409 - mg/L
MW-2 8/11/04 Unfiltered [7439-95-4  |Magnesium 10.7 NA mg/L.
MW-2 811/94 Filtered 7439-96-5  |Manganese 0.023 0.05 mg/L
MW-2 8/11/94 Unfiltered [7439-96-5  |Manganese 0.898 NA mg/L
MW-2 8/11/94 Unfiltered N-Nitrate 2.59 5.78 mg-N/L
MW-2 8/11/94 Unfiltered  [7440-02-0  |Nickel 011 NA mg/L
MW-2 8/11/94 Unfiltered Nitrate + Nitrite (NO2+NO3) 2.59 10 mg-N/L
MW-2 8/11/94 Unfiltered pH 6.8 6.5-8.5 std units
MW-2 8/11/94 Filtered 7440-09-7  |Potassiun 0.5 - mg/L
MW-2 §/11/94 Unfiltered  |7440-09-7 _ ]Potassium 1.9 NA mg/L
MW-2 §/11/94 Filtered 7782-49-2  |Selenium 0001 0.05 mg/L
MW-2 8/11/94 Filtered 7440-21-3  |Silica 144 - mg/L
MW-2 8/11/94 Unfiltered [7440-21-3  |Silica 584 NA mg/L
MW-2 8/11/94 Filtered 7440-23-5  |Sedium 7.99 - mg/L
MW-2 8/11/94 Unfiltered  |7440-23-5 6.02 NA mg/L
8/11/94 3 250

mg/L

MW-2 81 Total dissolved solids 103 500 mg/L
MW-2 8198 Unfiltered Terbidity 390 - NTU
MW-2 8/11/94 Filtered 7440-62-2  {Vanadium 0.002 0.112 mg/L
MW-2 8/11/94 Unfiltered  {7440.62-2  [Vanadium 0.048 NA mg/L
MW-2 8/11/94 Filtered 7440-66-6  |Zine 0.007 4.8 mg/L
MW-2 §11/94 Unfiltered  |7440-66-6  |Zinc 0.065 NA mg/L
MW-3 8/10/94 Unfiltered Alkalinity 432 - mg/l. CaCO3
MW-3 8/10/94 Unfiltered  [7429-90-5  Aluminum 21.2 NA mg/L.
MW-3 8/10/94 Filtered 7440-39-3  |Barium 0.049 1.12 mg/L
MW-3 8/10/94 Unfiltered  [7440-39-3  {Barium 0.095 NA mg/L
MW-3 $/10/94 Unfiltered Bicarbonate (Alkalinity) 432 - mg/L CaCO3
MW-3 8/10/94 Unfiltered  |117-81-7 Dis(2-ethylhexyl)phthalate 15 b ug/L
MW-3 8/10/94 Unfiltered - |85-68-7 Bulylbenzylphthalate 22 3200 ug/L
MW-3 8/10/94 Filtered 7440-70-2  |Calcium 9.41 - mg/L
MW-3 8/10/94 Unfiltered  {7440-76-2  jCaldum 133 NA mg/L
MW-3 8/10/94 Unfiltered Chloride 34 250 mgl
MW-3 8/10/94 Unfiltered  [7440-47-3  {Chromium 0.059 NA mg/L
MW-3 810/94 Unfiltered {7440-48-4  |Cobait 0.009 NA mg/L
MW-3 8/10/94 Unfiltered Conductivity 86 - umhos/cn
MW-3 §/10/94 Unfittered  [7440-50-8  {Copper 0.019 NA mg/L
MW-3 8/10/94 Unfiltered  }117-84-0 Di-n-octyl phthalate 1.4 320 ug/L
MW-3 8/10/94 Unfiltered Hardness (by Calculation) 63 - mg/L CaCO3
MW-3 8/10/94 Filtered 7439-89-6  |fron 0.025 0.3 mg/L
MW-3 &/10/94 Unfiltered |7439-89-6  |Iron 21.8 NA mg/LL
MW-3 8/10/94 Filtered 7439-95-4 iMagnesium 2.86 - mg/L.
MW-3 8/10/94 Unfiltered  |7430-054  |Magnesium 7.2 NA - |mg/L
MW-3 8/10/94 Filtered 7439-96-5 |Manganese 0.024 0.05 mg/L
MW-3 §/10/94 Unfiltered {7439-96-5  |Manganese 0.336 NA mg/L.
MW-3 8/10/94 Unfiltered N-Nitrate 0.18 5.78 mg-N/L
MW-3 18/10/94 Unfiltered N-Nitrite 0.029 3487 mg-N/L
Mw-3  [8710/94 Unfiltered  |7440-02-0 [ Nickel 0.08 NA  |mgl
1520tab5xls

Golder Associates



May 7, 1997 TABLE 5-3 933-1280.2008
Page3of3
AUGUST 94 GROUNDWATER ANALYTICAL RESULTS AND SCREENING LEVELS
Well Sampling Date| Filtration CAS# Compounds Detected Value | Q Sc:feaclelr:jg Uniis
MW-3 8/10/94 Unfiltered Nitrate + Nitrite (NO2+NO3) 0.207 10 mg-N/L
MW-3 8/10/94 Unfiltered pH 6.67 6.5-85  lstd units
MW-3 8/10/94 Unfiltered  17440-09-7 _ |Potassium 1.6 NA mg/L
MW-3 8/10/94 Filtered 7440-21-3  |Silica 141 - mg/L
MW-3 8/10/94 Unfiltered  {7440-21-3  [Silica 43.8 NA mg/L
MW-3 8/10/94 Eiltered 7440-23-5 _ jSodium 4.89 - mg/L
MW-3 8104 Unfiltered  |7440-23-5  |Sodium 4.37 NA mg/L
MW-3 8/10/94 Unfiltered Sulfate 32 259 mg/L
MW-3 8/10/94 Unfiltered Total dissclved solids 80 560 mg/L
MW-3 8/10/94 Unfiltered Turbidity 210 - NIU
MW-3 8/10/94 Unfiltered  17440-62-2  |Vanadium 0.035 NA mg/L
MW-3 8/10/94 Filtered 7440-66-6  |Zinc 0035 48 mg/L
MW-3 8/10/94 Unfiltered  {7440-66-6  |Zinc 0.04 NA jmgfiL
* From Table 4-5.

Shading Indicates exceedance of the s

NA - Not Applicable. These metals data are for unfiltered samples which are not representative of actual groundwater

creening value, Comparison for metals data is not made with un-filtered sample data.

conditions. It is therefore not appropriate to compare sereening criteria to these dafa.
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DECEMBER 94 GROUNDWATER ANALYTICAL RESULTS AND SCREENING LEVELS"
Well Sampling Date Filtration CAS # Compounds Detected Value [Q SC\I; ir::g Units
MW-1 12/13/94 Unfiltered Alkalinity 81 - mg/L CaCO3
MW-1 12/13/94 Unfillered  |7429-90-5  jAluminum 109 NA mg/L.
MW-1 12/13/94 Unfillered  |7440-38-2  }Assenic 0.003 NA mg/L
MW-1 12/13/94 Unfiltered  17440-39-3  jBarium 0.477 NA mg/L
hvw-1 12/13/94 Unfiltered  |7440-41-7  [Beryllium 0002 NA  |mglh
| MW-1 12/13/94 Unfiltered Bicarbonate (Alkalinity) 81 - mg/L CaCO3
MW-1 12/13/94 Unfiltered  |117-81-7 Bis(2-ethylhexyl)phthalate 2.8 6 ug/L
MW-1 12/13/94 Unfiltered  {85-68-7 Butylbenzylphthalate 1 3200 ug/L
MW-1 12/13/94 Unfiltered  (7440-70-2  [Caleium 86.3 NA mg/L
MW-1 12/13/94 Unfiltered Chloride 16 250 mg/L
MW-1 12/13/94 Unfiltered  [7440-47-3 _|Chromium 0.48 NA mg/L
MW-1 12/13/94 Unfiltered  [7440-48-4 ] Cobalt 0.059 NA mg/L
MW-1 12/13/94 Unfiltered Conduclivity 340 - unthos/em
MW-1 12/13/94 Unfiltered  |7440-50-8  Copper 0.132 NA mg/L
MW-1 12/13/94 Unfiliered Hardness (by Calculation) 408 - myg/L CaCO3
12/13/94 Unfiltered  |7439-89-6  {lron 129 NA mg/L
12/13/94 Unfiltered  |7439-92-1 !Lead 0.016 NA mg/L
12/13/94 Unfiltered  |7439-95-4  [Magnesium 46.7 NA mg/L
Unfittered  {743996-5  |Manganese 23 A mg

Unfiltered

N-Nilrite

12/13/94

%

7440-02-0

Nickel

stk units

1120tab5.xls

Golder Associates

12/13/94 pH : 5.8,
12/13/94 Unfiltered  |7440-09-7 _ jPotassium 5.3 NA mg/L
12/13/94 Unfiliered  |7440-21-3  iSilica 66.5 NA myg/L
12/13/94 Unfiltered  |7440-22-4  {Silver 0.005 NA mg/L
12/13/94 Unfiltered  ]7440-23-5 _ |Sodium 14.4 NA mg/L
12/13/94 Unfiltered Sulfate 34 250 mg/L
12/13/94 Unfiltered  {7440-28-0  |Thallium 0.003 NA mg/L
12/13/94 Unfiltered Total cyanide 0.007 0.2 mg/L
12/13/94 Unfiltered Total dissolved solids 240 500 mg/L
12/13/94 Unfiltered Turbidity 2800 - INTU
12/13/94 Unfillered  [7440-62-2 _ |Vanadium 0.358 NA mg/L
12/13/94 Unfiltered  |7440-66-6  {Zinc 0.266 NA mg/L
12/13/94 Unfiltered Alkalinity 46 - mg/L CaCO3
12/13/94 Unfiliered  [7429-90-5  1Aluminum 29.9 NA mg/L
12/13/94 Undiltered  [7440-38-2 _ [Amenic 0.002 NA mg/L
12/13/%4 Unfiltered  {7440-39-3 _ [Barium 0.143 NA mg/L
12/13/%4 Unfiltered Bicarbonate {Alkalinity) 46 - mg/L CaCO3
12/13/94 Unfiltered_ |117-81.7 _ [Bis(2-ethythexyl)phthalate 14 6 ug/L

12/13/94 Unfiltered  |7440-70-2 _ {Calcium 19.8 NA mg/L
12/13/94 Unfiltered Chloride 7.6 250 mg/L
12/13/94 Unfiltered  [744047-3 _iChromium 0.049 NA mg/L
1%/13/94 Unfiltered  |7440-48-4  {Cobalt 0.018 NA mg/L
12/13/94 Unfiltered Conduclivity 100 - umhos/cm
12/13/94 Unfiltered  {7440-50-8  |Copper 0.03 NA mg/L
12/13/94 Unfiltered Hardness {(by Caleulation) 92.7 - mg/L CaCO3
12/13/94 Unfiltered  {7439-89-6  |lron 35 NA mg/L
12/13/94 Unfiltered  {7439-92-1  |Lead 0.006 NA mg/L
12/13/24 Unfiltered  |7439-95-4  |Magnesium 10.5 NA mg/L
12/13/94 Unfltored__[7439-965_ | Manganese oew| | NA _|mgl




May 7, 1997 TABLE 5-4 933-1280.2008
Page 2. of 3
DECEMBER 94 GROUNDWATER ANALYTICAL RESULTS AND SCREENING LEVELS

Well Sampling Date] Filtration CAS # Compounds Detected Value |Q Sc‘r; iﬁg Units
MW-2 12/13/94 Unfiltered N-Niirate 1.2 5.78 mg-N/L
MW-2 12/13/94 Unfiltered N-Nitrite 0.019 0.487 mg-N/L
‘ MW-2 12/13/94 Unfiltered  |7440-02-0  {Nickel 0.08 NA mg/L
MW-2 12/13/94 Unfiltered Nitrate + Nitrite (NO2+NO3] 1.2 10 mg-N/L
‘EIW-Z 12/13/94 Unfiltered pH 6.4 6.5-85 jstd unils
w2 12/13/94 Unfiltered  |7440-09-7 _ |Potassium 16 NA  [mg/L
fivw-2 12/13/94 Unfiltered  |7440-21-3 _|Silica 56.1 NA  |mg/L
“@v-z 12/13/94 Unfiltered  [7440-23-5 _ [Sodium 5.68 NA  |mg/L
MW-2 12/13/94 Unfiltered Sulfate 2.7 250 mg/L
IIMW-2, 12/13/94 Unfiltered Total dissolved solids 83 500 mg/L
[aw-2 12/13/94 Unfiltered Turbidity 240 - NTU
MW-2 12/13/94 Unfiltered  17440-62-2  [Vanadium 0.05 NA mg/L
MW-2 12/13/94 Unfiltered  [7440-66-6 _|Zinc 0.06 NA mg/L
MW-2 DUP 12/13/94 Unfiltered Alkalinily 47 - mg/L CaCO3
MW-2 DUP 12/13/94 Unfiltered  |7429-90-5  |Aluminum 17.5 NA mg/L
MW-2 DUP 12/13/%4 Unfiltered  [7440-38-2_ |Arsenic 0.001 NA mg/L
MW-2 DUP 12/13/94 Unfiltered  |7440-39-3  |Bariumn 0.132 NA mg/L
MW-2DUP 12/13/94 Unfiltered Bicarbonate (Alkalinity) 47 - mg/L CaCO3
IMW-2 DUP 12/13/94 Unfiltered  7440-70-2  {Calcium 21.3 NA mg/L
MW-2 DUP 12/13/94 Unfiltered Chloride 19 250 mg/L
MW-2 DUP 12/13/94 Unfiltered  1744047-3  jChromium 0.027 NA mg/L
MW-2 DUP 12/13/94 Unfiltered  (7440-48-4 | Cobalt 0.012 NA mg/L
MW-2 DUP 12/13/94 Unfiltered Conductivity 100 - umhos/cm
‘@w-z DUP 12/13/94 Unfiltered |7440-60-8__ |Copper 0.023 NA _ |mglL
MW-2 DUP 12/13/94 Unfiltered Hardness (by Calculation) 914 - mg/L CaCO3
MW-2 DUP 12/13/94 Unfiltered  |7439-89-6  |Iron 19.7 NA mg/L
NW-2 DUP 12/13/94 Unfiltered  |7439-92-1  jLead 0.007 NA mg/L
MwW-2 DUP 12/13/94 Unfiltered  |7439-954 [Magnesium 9.28 NA mg/L
Mw-2 DUP 12/13/%4 Unfillered  |7439-96-5  |Manganese 0.465 NA mg/L.
MW-2 DUP 12/13/94 Unfiltered N-Nitrate 1.5 5.78 mp-N/L
MW-2 DUP 12/13/94 Unfiltered N-Nitrite 0.012 0.487 mg-N/L
MW-2 DUP 12/13/94 Unfiltered  17440-02-0  |Nickel 0.05 NA mg/L
MW-2 DUP 12/13/94 Unfiltered Nitrate + Nitrite (NO2+NO3 1.5 10 mg-N/L
MW-2DUP 12/13/94 Unfiftered pH 6.5 6.5-8.5  {std unils
MW-2DUP 12/13/94 Unfiltered  |7440-09-7  {Potassium 0.8 NA mg/L
MW-2 DUP 12/13/94 Unfiltered  |7440-21-3  isilica 34.8 NA mg/L
MW-2 DUP 12/13/94 Unfiltered  {7440-23-5  [Sodium 5.0 NA mg/L
1Ew-2 DUP 12/13/94 Unfiltered Sulfate 2.6 250 mg/L
MwW-2 DUP 12/13/94 Unfiltered Total dissolved solids 81 500 mg/L
MW-2 DUP 12/13/94 Unfiltered Turbidity 28 - NTU
MW-2 DUP 12/13/94 Unfittered  |7440-62-2  |Vanadium 0.037 NA mg/L
MW-2 DUP 12/13/94 Unfiltered  [7440-66-6 _iZinc 0.058 NA mgf/L
MW-3 12/13/94 Unfiltered Alkalinlty 43 - mg/L CaCO3
MW-3 12/13/94 Unfiltered  [7420-90-5  |Aluminum 9.41 NA mg/l
MW-3 12/13/94 Unfiltered  ]7440-39-3  [Barium 0.048 NA mg/L
MW-3 12/13/94 Unfiltered Bicarbonate (Alkalinity) 43 - mg/L CaCO3
IMW-3 12/13/9% Onfiliered 117817 |Bis(2-ethylhexylyphthalate 16 6 g/l
MW-3 12/13/94 Unfiltered  [7440-70-2 | Calcium 11.8 NA mg/L
MW-3 12/13/94 Unfiltered Chloride 1.8 250 mg/L
MW-3 12/13/94 Unfiltered  |744047-3  jChromium 0.015 NA mg/L
MW-3 12/13/94 Unfiltered  |744048-4  [Cobalt 0003 ] | NA mg/L
MW-3 12/13/94 Unfiltered Conductivity 51 - umhos/em
1120tab5.xls
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May 7, 1997 TABLE 5-4 933-1280.2008
Page 3 of 3
DECEMBER 94 GROUNDWATER ANALYTICAL RESULTS AND SCREENING LEVELS

Well Sampling Date Filtration CAS # Compounds Detected Value |Q Sc‘iiij:g Units
MW-3 1%/13/94 Unfiltered  [7440-50-8  {Copper 0.009 NA mg/L
MW-3 12/13/94 Unfiltered  184-66-2 Diethylphthalate 1.5 12800  jug/L
MW-3 12/13/94 Unfiltered Hardness (by Caleulation) 49.4 - mg/L. CaCO3
IMW-3 12/13/94 Unfiltered _|7439-89-6 _|Tron 9.12 NA  |mg/lL
MW-3 12/13/94 Unfiltered  |7439-92-1 [Lead 0.002 NA mg/L
MW-3 12/13/54 Unfiltered  |7439-95-4  |Magnesium 4.84 NA mg/L
MW-3 12/13/94 Unfiltered  ]7439-96-5 |Manganese 0.145 NA mg/L
iIMW-3 12/13/94 Unfiltered N-Nitrate 0.37 5.78 mg-N/L
IvMw-3 12/13/94 Unfiltered N-Nitrite 0.016 0487 |mg-NL
fmw-3 12/13/94 Unfiltered  {7440-02-0 | Nickel 0.02 NA  |mglL
MW-3 12/13/94 Unfiltered Nitrate + Nitrite (NO2+NO3 0.39 10 mg-N/L
MW-3 12/13/94 Unfiltered pH 6.5 6.5-8.5 |std units
MW-3 12/13/94 Unfiltered  |7440-09-7  jPotassium 0.8 NA mg/L
MW-3 12/13/94 Unfiltered 17782492 |Selenium 0.001 NA mg/L
MW-3 12/13/94 Unfiltered  |7440-21-3  [Silica 284 NA mg/L
MW-3 12/13/94 Unfiltered. | 7440-23-5 | Sodium 4.24 NA mg/L
MW-3 12/13/94 Unfiltered Sulfate 2.7 250 mg/L
MW-3 12/13/94 Unfiltered Total dissolved solids 60 500 mg/L.
MW-3 12/13/94 Unfiltered Turbidity 72 - NTU
MW-3 12/13/%4 Unfiltered  |7440-62-2 | Vanadium 0.014 NA mg/L
MW-3 12/13/94 Unfiltered  |7440-66-6 |Zinc 0.025 NA mg/L
*From Table 4-D.

Shading indicates exceedance of the screening value. Comparison for metals data is not made with un-filtered sample data.
NA - Not Applicable. These metals data are for unfiltered samples which are not representative of actual groundwater
conditions. Itis therefore not appropriate to compare screening criteria fo these data,
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FEBRUARY 1995 GROUNDWATER ANALYTICAL RESULTS AND SCREENING FOR MW-1
Sampling Date| Filtration Compounds Detected Value | Q Sc‘r; E;ﬂ:l:g Units
VWA 132 Filie A D! g,
MW-1 3/2/95 Unfiltered Aluminum 12.4 NA meg/l
MW-1 3/2/95 Unfiltered Arsenic 0.001 NA mg/l
1MW-1 3/2/95 Filtered 7440-39-3  [Barium 0.013 112 mg/l
MW-1 3/2/95 Unfltered  |7440-39-3  {Barium 0.064 NA mg/l
“@m 3/2/95 - Eiltered _|744070-2 |Calcium 3 - mg/l
MW-1 3/2/95 Unfiltered _ |7440-70-2__ |Calcium 42.7 NA  |mgh
“@M 32/95 Unfiltered |7440-47-3  |Chromium 0.028 NA _ |mgh
MW-1 3/2/95 Unfiltered  |7440-48-4  [Cobalt 0.007 NA _ |mgl
3/2/95 Filtered 7440-50-8 |Copper 0.005 0.592 mg/l
3295 Unfiltered  |7440-50-8  |Copper NA mg/l

Unfiltered  {7439-86-6  {Iron NA mg/l
32/95 Unfiltered  [7439-92-1  jLead NA mgfl
3/2/95 Filtered 7439-954  {Magnesium - mg/l
¥2/95 Unfiltered  |7439-95-4  {Magnesi NA m

3/2/95 Unfiltered  [7439-96-5  |Manganese 0.275 NA mgfi
32495 Unfiltered  [7440-02-0  [Nickel 0.02 NA mgf
3295 Filtered 7440-09-7  [Potassium 1 - mg/}
3/2/95 Unfiltered  |7440-09-7 _ |Potassium 1.7 NA mgfl
3/2/95 Filtered 7440-21-3  [Silicon 15 - my/l
3/2/95 Unfiltered  |7440-21-3  |Silicon 31.5 NA mg/l
3/2/95 Filtered 7440-23-5  |Sodium 9.71 - mg/l
3/2/95 Unfiltered  17440-23-5  [Sodium 10.9 NA mg/l
3/2/95 Filtered 7440-24-6  |Strontium 0.168 9.6 mg/l
3/2/95 Unfiltered  [7440-24-6  {Strontium 0.199 NA mg/t
3/2/95 Filtered 7440-32-6  {Titanium 0.13 - mgfl
3/2/95 Unfiliered  |7440-32-6  {Titanium 1.04 NA mg/l
3/2/95 Filtered 7440-62-2 | Vanadium 0.007 0.112 mg/
3/2/95 Unfiltered  {7440-62-2 _[Vanadium 0,039 NA mg/}
3/2/95 Filtered 7440-66-6  |Zinc £.009 4.8 mgl
3/2/95 Unfiltered  |7440-66-6 | Zinc 0.031 NA m

2From Table 4-5.

Shading indicates exceedance of the screening value. Comparison for metals data is not made with un-filtered sample data.

NA - Not Applicable. These metals data are for unfiltered samples which are not representative of actual groundwater
conditions. It is therefore not appropriate to compare screening criteria to these data.
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May 7, 1997

TABLE 5-6

933-1280.2008

RATIO OF MTCA METHOD B OR ASIL SCREENING LEVELS TO DETECTION LIMIT FOR TO-14 COMPOUNDS

1120tab5xls

Typical Ratio of Detection
TO-14 Target Compounds Screening Value® Detection Limit to Screening
Limit® Value®
{ppb-V) {ppb-¥)
16.18 1 0.1
3290.14 1
0.67 1}
0.005 1l
.58 18
Chloroethane 1732.35 1
Freon-11 56.95 1
0.002 1
1789.49 1
0.16 1
’ 39.53 1
cis-1,2-Dichloroethene 655.77 1
c} 0,01 1
1,1,1-trichloroethane 167.55 1
0.0 1]
084 i
0.01 1
0.11 1§
040 1
0.01 ifs
[[Toluene 48,53 1
0.01 1}
0.03 1
0.16 1
Ethylene Dibromide ND 1
Chlorobenzene 1.74 1
Ethylbenzene 105.28 1
m,p-Xylene 34540 1
o-Xylene 34540 1
Styrene 107.32 1
1 0003
1,3,5-Trimethylbenzene 85.43
1,2,4-Trimethylbenzene 85.43
1,3-Dichlorobenzene ND
1,4-Dichlorobenzene 0.25
Chlorotoluene 166.10
1,2-Dichlorobenzene 10.64
1,24-Trichlorobenzene 12.32
(B 0,009

ND - No Data

*Ratic greater than 1 indtcates that the delection limit exceeds the screening value. All compounds

with ratio > 1 are shaded.

® The actual detection limits for each compound varied between samples, and between tasks.
Most of the time, the detection limit was less than 1 ppb-V.

¢ Minimum screening value from Table 4-4,
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May 7, 1997 TABLE 5-7 933-1280,2008
Page 1 of 3
Initial Soil Gas Study:
VOCs Detected
Sample Location S::;:Te d Media JQA Type] VOC Compounds Detected” Result Sc‘l::::le?g Units
SV-1 3-24-94 Soil Gas ACETONE 6.5 ND|ppbV
[5V-1 3-24-54 Soil Gas TOLUENE 0.94 48.53|ppbV
V-1 3-24-94  |Soil Gas UNKNOWN DIMETHYL-UNDECANE 3.7 NDjppbV
[sv-3 32594  |SoilGas ACETONE 10 ND{ppbV
V-5 32594  (SoilGas ACETONE 12 ND|ppbV
V-5 3-25-94 Soil Gas TETRAITYDROFURAN 10 ND|ppbV
SV-5 32594  |Soil Gas UNKNOWN 38 ND|ppbv
SV-6 3-25-94 8ol Gas ACETONE 11 NDjppbV
ISV-6 3-25-04 UNKNOWN HYDROCARBON 4 ND{ppbV

SV-9 32594 Soil Gas ACETONE
l5v-9 32594  |Soil Gas FREON-12 0.97 1618|ppbV
SV-9 3.25-94  iSoil Gas UNKNOWN DIMETHYL-UNDECANE 14 ND{pptV
V-9 Soit Gas UNKNOWN HYDROCARBON ND|ppbV
SV, : BENZENE HE
SV-10 Soil Gas FREON 114 4.5 NDippbV
SV-10 32494  |Soil Gas FREON 12 6.3 1618!ppbV
I5v-10 3-24-94 Seil Gas TOLUENE 23 48.53|ppbV
SV-10 3-24-94 Soil Gas UNKNOWN 600 ND|ppbV
SV-10 32494 iSoil Ges UNENOWN DIMETHYL OCTANE 1600 ND|ppbV
ISV-10 32494  |SoilGas UNKNOWN DIMETHYL OCTANE 830 ND{ppbV
glﬁ 3-24-94 Soil Gas UNKNOWN HYDROCARBON 1460 NDjppbV
V-10 3-24-94 Soil Gas UNKNOWN HYDROCARBON 670 ND|ppbV
SV-10 3-24-94 Soil Gas UNKNOWN HYDROCARBON 640 NDlpphV
SV-10 3-24-94 Soil Gas UNKNOWN HYDROCARBON 620 ND}ppbV
5V-10 3-24-94 Soit Gas UNKNOWN METHYL-NONANE 600 ND|ppbV
EL\LIO 3-24-94 Soil Gas UNKNOWN TRIMETHYT, HEXANE 830 NDlppbV
V-10 3-24-94 Soil Gas UNKNOWN TRIMETHYL-HEPTANE 500 ND|ppbV
ISV-15 3-25-94 Soil Gas 2-BUTANONE 3.8 155.02{ppbV
SV-15 3-25-94 Soil Gas ANONE 4.7 155.02)ppbV
& iH ,
Soit Gas ACETONE ppbv
KV-15 32504 |SoilGas [duplicate JACETONE ND{ppbV
V.15 32594  [Soil Gas FREON 12 2 16.18{ppbV
SV-15 32594 [SoilGas {duplicate JFREON 12 22 16.18}ppbV
SV-15 32594  1Soil Gas 1SOCYANOMETHANE 46 NDlppbV
ISV-15 32594 |Soil Gas |duplicate {ISOCYANOMETHIANE 10 ND|ppbV
SV-15 3-25-94 Soil Gas TETRAHYDROFURAN 8.9 ND|ppbV
SV-15 32594  |Soil Gas [duplicate TETRAHYDROFURAN 11 ND|ppbV
SV-15 3-25.94  [Soil Gas UNKNOWN 6.3 NDjppbV
SV-15 325.94 |SoilGas Jduplicate JUNKNOWN 4.1 NDippbV
SV-19 32594  |Soil Gas 1-HEXANOL 10 NDippbV
SV-19 3-25-94 Soil Gas 2-BUTANONE 6 155.021ppbV
V-19 32594  |Soil Gas 2-PROPANOL 45 ND|ppbV
SV-19 3-25-94  |Soil Gas ACETONE 15 ND|ppbV
SV-19 32594  }SoilGes ETHANOL 46 ND{ippbV
Isv-19 3-25-94 Soil Gas METHYL(LI-METHYL ETHYL-JBENZEN 22 ND|ppbV
SV-19 3-25-94 Soil Gas METHYLENE CHLORIDE 12 1.53|ppbV
SV-19 3-25-94 Soil Gas TOLUENE 12 48.53|ppbV
[5V-19 32594  [SoitGas UNKNOWN DIETHYL-CYCLOBUTAN 8 NDppbV
sV-19 3.25-94  |SoilGas UNIKNOWN DIMETHYL-UNDECANE 13 ND|ppbV
SV-19 |3-25-94 Soil Gas UNKNOWN HYDROCARBON 8.6 ND|ppbV
1120Mabb.xls
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May 7, 1997 TABLE 57 933-1280.2008
Page20f3
Initial Soil Gas Study:
VOCs Detected
Date . " Screening .
Sample Location sampled Media [QA Type|  VOC Compounds Detected Result Value* Units
SV-19 3.25-94  iSoil Gas UNKNOWN HYDROCARBON 5.7 ND|ppbV
3-24-94  |SoiiGas ACETONE NDjppbV

3-24-94  |Soil Gas FREON 12 22 pptvV.
324-94  [Soil Gas TOLUENE 41 48.53|ppbV
32494 |Soil Gas UNKNOWN HYDROCARBON 11 ND|ppbV
32594  {SoilGas NOT ANALYZED

32594 150l Gas 1-METHYLNAPTHALENE 69 ND|ppbV
32594  |Soil Gas 2,6 DIMETHYLNONANE 6 NDjppbV
3-25-94  [Soil Gas ACETONE 7.7 NDlppbV
32594  |Soil Gas DECAHYDRONAPTHALENE 12 ND|ppbV
32594  [Soit Gas FREON 12 11 16.18{ppbV
32594 |Soil Gas UNKNOWN 12 NDIppb¥V
325-94  |Soil Gas UNKNOWN 12 ND|ppbV
32594 1S0il Gas UNKNOWN 82 NDjppbV
32594  |SoilGas UNKNOWN CYCLOHEXANE 6 ND|ppbV
32594  |Soil Gas UNKNOWN HYDROCARBON g ND|ppbV
3-25-94  [Soil Gas UNKNOWN HYDROCARBON 7.8 ND|ppbV
32594  |SoitGas 2-METHYL-PENTANE 6.9

3-2594  |Soil Gas ACETONE 78

3-25-94 Soil Gas FREON 12 36

25-94 Soil Gas

OROETHEN

Soil Gas

ANONE

18

Soil Gas

NE

2L

ACETONE

32494  |Soil Gas

324.94 [Soil Gas jduplicate JACETONE

32493  [SoitCas |duplicate JCARBON DISULFIDE 63 102.6906418 |ppbV
32494  |S0iiGas FREON 12 22 16.18}ppbV
39494  [Soil Gas |duplicate [FREON12 24 16.181ppbV
32494  |Soil Gas |duplicate [STYRENE 073 107.321ppbV
22494  |Soil Gas |duplicate 1TOLUENE 0.95 48.53 ppbV
3-24-94  |Soil Gas UNKNOWN ARCMATIC 53 ND|ppb¥V
32494 |SoilCas UNKNOWN HYDROCARBON 52 ND{ppbV
32494  [Soil Gas UNKNOWN HYDROCARBON 3.9 NDlppbV
3.2594  [Soil Gas 2 PROPANOL 62 NDppbV
3-25-94 Soil Gas ACETONE 11 NDjppbV
32594  iSoil Gas ETHANOL 39 ND|ppbV
32594 [SoiiGas UNKNOWN 14 ND|ppbV
32594  1Soil Gas UNKNOWN 73 ND|ppbV
3-24-94 Seil Gas 2-BUTANONE 8 155.021ppbV
3-24-94  {Soil Gas ACETONE ND|ppbV
32494 |SoilGas 16.18}ppbV

UNKNOWN HYDROCARBON

SV-36 324.94  [Soil Gas 12

ISv-42 3.24.94  |Soil Gas 2-BUTANONE 7.3 155.02|ppbV
5V.42 32494  iSoil Gas |duplicate |2-BUTANONE 6 155.02|ppbV
V42 32494 [Soil Cas ACETONE 14 ND|ppbV
Sv-42 Soi ACETONE 13 ND|ppbv

it

32494 |Soil Gas

TREON 113

178949

3-24-94

Soit Gas

FREON 12

16.18|ppbV

1120tabB.xls
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May 7, 1997 TABLE5-7 933-1280.2008
Page 3 0f3
Initial Soil Gas Study;
VOCs Detected
Sample Location Date | fedia QA Type| VOCCompounds Detected® Result Screening Units

Sampled Value®
SV-42 3-24-94 Soil Gas NONANE 5 ND{ppbV
SV-42 3-24-94 Soil Gas STYRENE 0.73 107.32}ppbV
[SV-42 3-24-94 Soil Gas TOLUENE 0.81 48.53}ppbV
Sv42 32494 |Soil Gas UNKNOWN HYDROCARBON 56 ND|ppbV
[SV-42 3-24-94  {Soit Gas iduplicate JUNKNOWN HYDROCARBON 5.7 NDjppbV
5V-44 3-24-94 Soit Gas UNKNOWN HYDROCARBON 7.1 NDippbV
5V-45 32494 |Soil Gas 1-METHYL-NAPTHALENE 7 ND|ppbV
SV-45 32494 [SoitGas 2-BUTANONE 36 155.02|ppbV
5V.43 32494 |Soil Gas ACETONE 72 ND|ppbV
SV-45 32404 Soil Gas DECANE 8.5 ND|ppbV
SV.45 3-24-94 Soil Gas NONANE 1000 ND|ppbV
SV-45 3-24-94 Soil Gas PROPYL-CYCLOFPROPANE 10 ND|ppbV
ISV-45 3-24-94 Sotl Gas STYRENE 1.2 107.32 ppbV
ISV-45 3-24-94 Soil Gas TOLUENE 12 48.53|ppbV
llsv45 32494 [Soil Gas UNDECANE 210 ND|ppbV
llsv-45 32494  [Soil Gas UNKNOWN ND|ppbV
5V-45 3-24-.94 Soil Gas UNKNOWN HYDROCARBON ND{ppbV
[5V-45 3-24-94 Soil Gas UNENOWN HYDROCARBON ND}ppbV
SV-46 32594 |Soil Gas 3.CARENE NDlppbV
5V-46 32594 |Soil Gas OCTADECANAL ND|ppbV
[SV.47 3-24-94 Seil Gas 2-BUTANONE
I5V-47 3-24-94 Soil Gas ACETONE
[SV-47 3-24-94 S0il Gas BUTANAL
ISV-47 3-24-94 Soil Gas FREON 12
[SV-47 3-24-94 Soil Gas HEXANAL
SV-49 3-24-94 Soil Gas 2-BUTANONE

3-24-94 Soil Gas {duplicate [2-BUTANONE

pl o

A Soil Gas

ACETONE

ND

flsvd9 3-24-94 1 ppbv
flsv-49 32494  ISoll Gas {duplicate [ACETONE 13 ND|ppbV
lsv-49 32491 [Soil Gas CARBON DISULFIDE 53 102.69[ppbV
SV49 32494  [Seil Gas [duplicale |CARBON DISULFIDE 61 102.69|ppbV
SV-49 32494 [Soil Gas CHLORODIFLUOROMETHANE 490 6389.13]ppbV
SV-49 32494  [Soil Gas [duplicate |CHLORODIFLUOROMETHANE 600 6389.13{ppbV
SV-51 32494  [Soil Gas ALL TO14 TARGET COMPOUNDS ND ND|ppbV
ISV-EB 32594 |Soil Gas 4-METHYL-DECANE 44 ND|ppbV
llsv-EB 32594  [Seil Gas ACETONE 88 ND|ppbV
lsv-B 32594  [Soil Gas DECANE 44 ND|pphV
{lsv-EB 32594 |Soil Gas DODECANE 20 ND{ppbV
SV-EB 32594 [Soil Gas TRIDECANE 55 ND{ppbV
SV-EB 32594 [Soil Gas UNKNOWN HYDROCARBON 12 ND|ppbV
SV-EB 32594  [Soil Cas UNKNOWRN HYDROCARBON 49 ND|ppbV
SV-EB 32594  [Soil Gas UNKNOWN HYDROCARBON 42 ND|ppbV
SV-EB 32594 {Soil Gas UNKNOWN SUBSTITUTED CYCLOHE 88 ND|ppbV

SV-EB Equipment Blank Sample

ND -NoData
Shading indicates exceedance of the screening value,

*Minimum screening value from Table 44, excluding ASILs which are only applicable to outdoor air.
®Compounds detected per EPA Method TO-14 analysis.
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May 7, 1997 TABLE 5-10 933-1280.2008
Page1of7
SOIL GAS AND SKIRT AIR SAMPLING STUDY: VOCs DETECTED
Lot# | Date Media |QA Type| CAS Number| Compounds Detected | Result S?:;::?g | Units
39 9/23/94 |SKIRT AIR 95-63-6 1,24-Trimethylbenzene 0.99 85.43|ppbv

SKIRT Al Chloromethane 0.16
39 SKIRT AIR Ethylbenzene 0.88
39 SKIRT AIR freon12 Freon 12 0.7
39 SKIRT AIR 136777-61-2 m,p-Xylene 3.3
39 SKIRT AIR oxylene o-Xylene 13

SKIRT AIR

108-88

SOIL GAS

136777-61-2

39 SOIL GAS oxylene o-Xylene
39 SOIL GAS 108-88-3 Toluene 12
42 SKIRT AIR 78-93-3 2-Butanone 3.6

SKIRT AIR

67-64-1

Aceione

SKIRT AIR

freon12

Freon 12

SKIRT AIR

136777-61-2

oM

m,p—Xerne

42, 9/23/94  |SKIRT AIR 108-88-3 Toluene 22

42 9/23/94  [SOIL GAS 78-93-3 2-Butanene 6.1

42, 9/23/94  FSOIL GAS 67-64-1 Acetone a3

42, 9/23/94 SOIL GAS 108-88-3 Toluene 3.8 .

44 9/23/94 SKIRT AIR 71-55-6 1,1,1-Trichloroethane 0,95 167.55|ppbv
44 9/23/94  |SKIRT AIR 78-93-3 2-Butanone 1.5 NDj{ppbv
44 9/23/94  |SKIRT AIR 67-64-1 Acet 124

9/23/94  |SKIRT AIR 136777-61-2 m,p-Xylene
9/23/94 SKIRT AIR 108-88-3 Toluene
9/23/94  |SOIL GAS 78-93-3 2-Butanone
""" SOIL GAS 108-88-3 Toluene
SKIRT AIR 78.93.3 2-Butanone
SKIRT AIR 67-64-1 Acetone
9/23/94  |SKIRT AIR freonl2 Freon 12
9/23/94 SKIRT AIR 136777-61-2 m,p-Xylene
16 9/23/94  |SKIRT AIR 108-88-3 Toluene 2.1 48.53
46 9/23/94 SOIL GAS 78-93-3 2-Bufanone 2.5 155.02
46 9/23/94  |SOIL GAS {Dup 78-93-3 2-Butanone 1.6 155.02
46 9/23/94  |SOIL GAS 67-64-1 Acetone 30 ND
46 9/23/94  |SOIL GAS [Dup 67-64-1 Acetone 21 ND
B e
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May 7, 1997 TABLE 5-10 933-1280.2008
Page 2 of 7
SOIL GAS AND SKIRT AIR SAMPLING STUDY: VOCs DETECTED
Lot# | Date Media |QA Type| CAS Number{ Compounds Detected | Result{Q S(;;:!::il.lg Units
46 9/23/94  |SOIL GAS 136777-61-2 | m,p-Xylene 1.1 ND|ppbv
46 9/23/94  |SOIL GAS 108-88-3 Toluene 2.7 48,53 |ppbv
47 9/23/94 |SKIRT AIR 2-Butanone 1.7 ND|ppbv
iz 9723/94  {SKIRT AIR Acetone

47 9/23/94 |SKIRT AIR freon1l Freon 11 13 56.95|ppbv
47 9/23/94 JSKIRT AIR freon12 Freon 12 3.1 16.18|ppbv
47 9/23/01 _ |SKIRT AIR | 136777-61-2 by

K1

SKIRT AIR oxylene 0.72 345.40{ppbv

SKIRT AIR 108-88-3 Toluene 3.5 48.53|ppbv

SOIL GAS 78-93-3 2-Butanone 4.5 155.02|ppbv
67-64-1

SOIL GAS

Acetone

SOIL CAS freon12 Freon 12 0.85

SOIL GAS 136777-612  |m,p-Xylene 11 ppbv
47 G/23/94 SOIL GAS 108-88-3 Toluene 21 ppbv
48 9/23/94  |SKIRT AIR 78-93-3 2-Butanone 24 ppbv
48 9/23/94  iSKIRT AIR 67-64-1 Acetone 20

9/23/94

SKIRT AIR

fXBPL

SKIRT Al

9/23/94

s

Toluene .
48 9/23/94  |SOIL GAS 2-Butanone 1.1 155.02
48 9/23/94 SOIL GAS Dup 2-Butanone 3.7 155.02
48 9/23/94  [SOIL GAS Acetone 14 ND

9/23/94

SOIL GAS

Acetone

B

SQIL GAS

Freon 12

SOIL GAS

Xyl

SOIL GAS Totuene .
49 9/23/94  |{SKIRT AIR 1,1,1-Trichloroethane 22 167.55
49 9/23/94 SKIRT AIR 2-Butanone 1718 ND

SKIRT AIR
=

Acetfone

1B

o

freonll Freon 11 0.8 56.95|ppbv

9/23/94 SKIRT AIR freoni2 Freon 12 0.84 16,18|ppbv

9/23/94  |SKIRT AIR 136777-61-2 m,p-Xylene 1.4 345.40|ppbv

9/23/94  |SKIRT AIR 108-83-3 Toluene 3.1 48.53|ppbv

9/23/94  |SOIL GAS 67-64-1 Acetone 6.3|B NDjppbv
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SOIL GAS AND SKIRT AIR SAMPLING STUDY: VOCs DETECTED
Lot# | DPate Media |QA Type| CAS Number| Compounds Detected | Result|Q S?:;::i?g Units
20 9/23/94  |SKIRT AIR 78-93-3 2-Butanone 21|B ND
50 9/23/94  ISKIRT AIR 1 17{B 248330

16.18{ppbv .

50 9/23/94  [SKIRT AIR freon12 Freon 12 0.85

50 9/23/94 |SKIRT AIR 136777-61-2 m,p-Xylene 1.3 345.40{ppbv
50 9/23/94  |SKIRT AIR 108-88-3 Toluene 2.3 48.53|ppbv
50 9/23/94 SOIL GAS 78-93-3 2-Butanone 10/B 155.02|ppbv
50 9/23/94  1SOIL GAS 67-64-1 Acetone 95|B ND{ppbv
20 9/23/94  [SOIL GAS 136777-61-2 m,p-Xylene 0.9 ND|ppbv
50 9/23/94  ISOIL GAS 108-88-3 Toluene 2 48.53ippbv
31 9/23/94 SKIRT AIR 78-93-3 2-Butanone 1.6{B ND|ppbv
51 9/23/94  |SKIRT AIR 67-64-1 Acetone 38{B 2483.30| ppbv

9/23/94  [SKIRT AIR freonll Freon 11
51 9/23/94  |SKIRT AIR freoni2 Freon 12
51 9/23/94  |SKIRT AIR 136777-61-2 m,p-Xylene
51 9/23/94 SKIRT AIR 108-88-3 Toluense
51 9/23/94 SOIL GAS 78-93-3 2-Butanone

9/23/94

67-64-1

Acetone

SOIL GAS

o7 ¢ anzen
9/23/04  |SKIRT AIR 78-93-3 2-Butanone 14|B
9/23/94  |SKIRT AIR

Acet

9/23/94  SKIRT AIR freenl2 .
9/23/94  |SKIRT AIR 136777-61-2 m,p-Xylene 1
9/23/94  |SKIRT AIR 108-88-3 Toluene

Sf23/94  |SOIL GAS 67-64-1 Acetone

9/23/94 SKIRT AIR 67-64-1 Acetone

9/23/94

SKIRT AIR

74-87-3

Chtoromethane

§53 9/23/94 |SKIRT AIR 136777-61-2 m,p-Xylene 0.88 ppbv
53 9/23/94  |SKIRT AIR 108-88-3 Toluene 18 48.53|ppbv
53 9/23/94  {SOIL GAS 67-64-1 Acetone 12 ND|ppbv
53 9/23/94  [SOIL GAS freoni2 Freon 12 0.76 16.18{ppbv
53 9/23/94 ISOIL GAS 108-88-3 Toluene 2 48.53|ppbv
o4 9/23/94  |SKIRT AIR 95-63-6 1,2,4-Trimethylbenzene 1.1 85.43{ppbv
>4 9/23/94  |SKIRT AIR 67-64-1 Acetone 8 2483.30|ppbv

SKIRT AIR

54 100-41-4 Ethylbenzene

54 SKIRT AIR freonl2 Freon 12 3.3 16.18|ppbv
54 9/23/94  [SKIRT AIR 136777-61-2 m,p-Xylene 3.8 345.40|ppbv
54 9/23/34  |SKIRT AIR oxylene o-Xylene 14 345.40ippbv
54 9/23/94  |SKIRT AIR 108-88-3 Toluene 72 48.53|ppbv

1120tab5S.xls

Golder Associates



May 7, 1997 TABLE 5-10 933-1280.2008
Page 40f7

SOIL GAS AND SKIRT AIR SAMPLING STUDY: VOCs DETECTED

Screening

Lot# Date Media | QA Type CAS Number Compounds Detected | ResultQ Value®

1,2,4-Trimethylbenzene 1.7
33

9/23/94 |SOIL GAS 95-63-6
SOIL GAS 67-64-1

54 SOIL GAS 100-41-4 Ethylbenzene

54 9/23/94 [SOIL GAS 136777-61-2 m,p-Xylene

54 9/23/94 |SOIL GAS oxylene o-Xylene

54 9/23/94  (SOIL GAS 100-42-5 Styrene

54 9/23/904  {SOIL GAS 108-88-3 Toluene

55 9/23/94 |SKIRT AIR 71-55-6 1,1,1-’I‘richloroethane
55 SKIRT AIR 67-64-1 Aceto

55 SKIRT AIR 74-87-3 Chloromethane
55 SKIRT AIR 108-88-3 Toluene
SOIL GAS 67-64-1 Acetone

9/23/94 |SOIL GAS 136777- i p-Xylene 11 ND|ppbv

wa—ﬂfﬁ__

9/23/94  [SOIL GAS 108-88-3 Toluene 41 48.53|ppbv
9/23/9¢ |SKIRT AIR 9.9

56 9/23/94 |SKIRT AIR 74-87-3 Chloromethane || 0.67|ppbv
56 9/23/94 |SKIRT AIR 136777-61-2 m,p-Xylene 071 | 245.40]ppbv
56 9/23/94 |SKIRT AIR 108-88-3 Toluene 14 48.53|ppbv
56 (92304 ISNMIARL o L . PPV |
56 9/23/94  |SOIL GAS 67-64-1 Acetone 11 ND|ppbv

9/23/94 SKIRT AIR 1,2,4-Trimethylbenzene

9
9/23/94  {SKIRT AIR 74- Chloromethane 0.22
9/23/94  |SKIRT AIR 100-41-4 Ethylbenzene 1

MMMF—#

60 | IR
9/23/94 |SKIRT AIR | 136777-61-2 __|m;p-Xylene 38 345.40|ppbv

Ay

9/23/94  |SKIRT AIR oxylene o-Xylene 14} | 345.401ppbv
9/23/94 |SKIRT AIR 108-88-3 Toluene 7 48.53jppbv
9/23/94  |SOIL GAS 95-63-6 1,2,4-Trimethylbenzene 1310 ] NBE|ppbv
SOIL GAS 67-64-1 Acetone

60 9/23/94 136777-61-2 m,p-Xylene J |

60 o/23/94 |SOIL GAS oxylene o-Xylene 15 |

60 9/23/94  |SOIL GAS 108-88-3 Toluene 54 11 48.53]ppbv
61 SKIRT AIR 95-63-6 1,2 A-Trimelhylbenzene 1.2

61 9/23/94 |SKIRT AIR 74-87-3 Chloromethane 0211 | 0.67\ppbv
61 9/23/94  [SKIRT AIR 100-41-4 Ethylbenzene 0951 | 105.28|ppbv
61 9/23/94 |SKIRT AIR 136777-61-2 m,p-Xylene 35 | 345.40|ppbv
61 9/23j04  |SKIRT AIR oxylene o-Xylene 131 | 345.40|ppbv
61 9/23/94 [SKIRT AIR 108-88-3 Toluene 6.5 48.53|ppby

61 9p3/94  |SOIL GAS 67-64-1 Acetone 17 | ND|ppbv
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SOIL GAS AND SKIRT AIR SAMPLING STUDY: VOCs DETECTED
Lot# | Date Media |QA Type| CAS Number| Compounds Detected Sc‘;zel!zi?g Units
61 o0 A5

61 /23/94

SOIL GAS

1

612 |m,p-Xylene

ND" ppbv

61 9/23/94

SOIL GAS

108-88-3

Toluene

48.53|ppbv

SKIRT AIR

thy

1,24-Tri

S

63 92394

SKIRT Al

74.87-3

Chioromethane

0.67

63 9/23/94

SKIRT AIR

100-41-4

Ethylbenzene

105.28

9/23/94

SKIRT AIR

136777-61-2 m

p-Xylene

63 9/23/94

SKIRT AIR

oxylene

o-Xylene

63 9/23/94

SKIRT AIR

108-88-3

Toluene

48.53

SKIRT AIR

67-64-1

64 74-87-3 Chloromethane

64 9/23/94  {SKIRT AIR 136777-61-2 m,p-Xylene 345.40
64 9/23/94  [SKIRT AIR oxylene o-Xylene 345,40
64 9/23/94 SKIRT AIR 108-88-3 Toluene 48.53
64 9/23/94 SOIL GAS freonll Freon 11 56,95
65 0/23/94  {SKIRT AIR Acetone

65 9/23/94

SKIRT AIR

-3

' aﬂorometha ne

65 9/23/94  |SKIRT AIR 136777-61-2 m,p-Xylene 345.40|ppbv
65 9/23/94  |SKIRT AlR 108-88-3 Toluene 48.53 }ppbv
65 9/23/94 {SOIL GAS 67-64-1 Acetone

65 9/23/94¢ 1SQIL GAS 136777-61-2 m,p-Xylene NDippbv
65 9/23/94  |SOIL GAS 100-42-5 Styrene 107.32|ppbv
63 9/23/94  |SOIL GAS 108-88-3 Toluene 48.53}ppbv
66 9/23/94 {SKIRT AIR 67-64-1 Acetone 2483.30|ppbv

B

6hlomme thane

66 9/23/94  ISKIRT AIR 74-87-3 0.67{ppbv
66 9/23/94  |SKIRT AIR 136777-61-2 m,p-Xylene 345.40ppbv
j66 9/23/94  |SKIRT AIR 100-42-5 Styrene 107.32jppbv
66 9/23/94  |SKIRT AIR 108-88-3 Toluene 48.53 [ppbv
66 9/23/94  {SOIL GAS 67-64-1 Acetone NDlppbv
66 9/23/94  [SCIL GAS 105-99-9 Tetrahydrofuran ND|ppbv
119 9/23/94  |SKIRT AIR 67-64-1 Acetone 2483.30| ppbv

B

119 9/23/94 SKIRT AIR 74-87-3 Chicromethane 0.67|ppbv
119 9/23/94  [SKIRT AIR 136777-61-2 m,p-Xylene 345.40|ppbv
119 9/23/94  {SKIRT AIR 168-88-3 Toluene 48.53{ppbv
119 9/23/94 SOIL GAS 67-64-1 Acetone ND|ppbv

119  [9/23/94  |SOIL GAS 136777612 |m,p-Xylene ND|ppbv
119 9/23/94  |S0OIL GAS 108-88-3 Toluene 48.53|ppbv
1120tab5.xls
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SOIL GAS AND SKIRT AIR SAMPLING STUDY: VOCs DETECTED
Lot# Date Media | QA Typef CAS Number| Compounds Detected | Result Screening Units

Value®

121 9/23/94  |SKIRT AIR freon12, Freon 12 0.83 16.18}ppbv
121 9/23/94 SKIRT AIR 108-88-3 Toluene 1.1 48.53|ppbv
121 9/23/94 ISOIL GAS 95-63-6 1,24-Trimethylbenzene 3 ND|ppbv
121 9/23/94  [SOIL GAS 108-67-8 1,3,5-Trimethylbenzene 0,78 ND|ppbv
121 9/23/94  |SOIL GAS 67-64-1 Acetone 24 ND|ppbv
121 9/23/94¢  |SOIL GAS 100-41-4 Ethylbenzene 1.7 105.28|ppbv

9/23/94  |SOIL GAS freonild Freon 114 0.88 ND|ppbv

/23 5

9/23/94 |SOIL GAS

136777-61-2 m,p-Xylene 74 ND ﬁpbv
121 9/23/94  |SOIL GAS oxylene o-Xylene 2.8 NDP|ppbv
121 9/23/94  |SOIL GAS 108-88-3 Toluene 4.8 48.53|ppbv
122 9/23/94  |SKIRT AIR 67-64-1 26 p

108-88-3

9/23/94  {SKIRT AIR ‘Foluene 1.2 48.53|ppbv
9/23/94 SOIL GAS 95-63-6 1,24-Trimethylbenzene 6.5 ND[ppbv
9/23/94  [SOIL GAS 108-67-8 1,3,5-Trimethylbenzene 2.2 ND|ppbv
9/23/94  |SOIL GAS 67-64-1 Acetone ND|ppbv

9

9/23/94  ISOIL GA . j100-414

9/23/94  |SCIL GAS freon12 Freon 12 1.1 16.18|ppbv
9/23/94  ISOIL GAS 136777-61-2 m,p-Xylene 18 ND{ppbv
9/23/94  [SCOIL GAS oxylene o-Xylene 72 NDjppbv
9/23/94  [SCIL GAS 109-99.9 Tetrahydrofuran 84 ND|ppbv
9/23/94  [SOIL GAS 108-88-3 Toluene k

923

3

Trichloroethen

SKIRT AIR

67-64-1

Acelone

9/23/94¢ |SKIRT AIR

108-88-3

Teluene

SOIL GAS

67-64-1

Acot

67-64-1

2483.301ppbv

9/23/94  |SKIRT AIR Acetone 5.5
125 9/23/94  |SKIRT AIR 136777-61-2 in,p-Xylene 14 345.401ppbv
125 9/23/94  |SKIRT AlR 108-88-3 Toluene 1.3 48.53{ppbv
125 9/23/54  |SOIL GAS 95-63-6 1,2,4-Trimethylbenzene 2.8 NDippbv
125 9/23/94  |SQOIL GAS 67-64-1 Acetone 17 NDj{ppbv

9123

125 9/23/94

SOIL GAS 100-41-4 Ethylbenzene 1.9

125 5/23/94  {SOIL GAS 136777-61-2  {m,p-Xylene 8 ND{ppbv
125 G/23/94 SOIL GAS oxylene o-Xylene 33 ND{ppbv
125 9/23/94  |SOIL GAS 108-88-3 Toluene 8.2 48.53|ppbv
134 |9/23/94  {SKIRT AIR 67-64-1 Acetone 14} 2483.30|ppbv
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SOIL GAS AND SKIRT AIR SAMPLING STUDY: VOCs DETECTED
Lot# | Date Media |QA Type| CAS Number{ Compounds Detected ResulJ Q Sc‘l;::i?g Units
134 9/23/94¢ SKIRT AIR 74-87-3 Chicromethane 0.42 0.67|ppbv
134 9/23/94  |SKIRT AIR 108-88-3 Toluene 1.2 48,53 |ppbv
134 9/23/94  |SOIL GAS 67-64-1 Acetone 9 ND|ppbv
'135 9/23/94  |SKIRT AIR 67-64-1 12 2483.301ppbv

SKIRT AIR

Chloromethane

74-87-3
135 9/23/94  |SKIRT AIR 108-88-3 Toluene 48.53|ppbv
135 9/23/94  ISOIL GAS 67-64-1 Acelone ND|ppbv
136 9/23/94  |SKIRT AIR 67-64-1 Acetone

9

5

186 |9/23/94

SKIRT AIR

74-87-3 Chloromethane
136 9/23/94  |SKIRT AIR freon12 Freon12 16.18ippbv
136 9/23/94 {SKIRT AIR 1(8-88-3 Toluene 48.53|ppbv
136 9/23/94  |SOIL GAS 78-93-3 2-Butanone 155.02|ppbv
136 9/23/94 |SOIL GAS 1 Acetone NDippbv

136

H

SOIL GAS freonl?2 Freon 12 1 16.18 ppbv
136 9/23/94  |SOIL GAS 108-88-3 Toluene 1.3 48.53|ppbv
Pield B! [9/23/94 [AIR BLAN |FIELD BL |95-63-6 1,2,4-Trimethylbenzene 0,94 85.43{ppbv

Field Bl It

FIELD BL

AIR BLAN 74.87-3 Chloromethane 0.26 0.67|ppbv
Field Bl AIR BLAN |FIELD BL |100-41-4 Ethylbenzene 077 105.28}ppbv
Field Bl 19/23/94 |AIRBLAN |FIELD BL [136777-61-2 m,p-Xylene 2.8 345.40|ppbv
Field Bl |9/23/9¢ [AIR BLAN {FIELD BL joxylene o-Xylene 1 345.40{ppbv
Field BI 19/23/94 |AIR BLAN [FIELD BL {108-83-3 Toluene 5.1 48.53{ppbv
ND - No Data

Shading indicates exceedance of the screening value.

*Minimum screening value from Table 4-4. ASILs are not used, however, in comparisons to soil gas data

since ASILs are applicable only to outdoor air.
*Compounds detected per EPA Method TO-14 analysis. No TICs were run.
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SOIL GAS AND SKIRT AIR SAMPLING STUDY: FIXED GASES DETECTED

L;t Date Media C"D"’:&‘l‘t‘:;s Result |Q| Units
39 | 23-Sep-94 | SKIRT AIR |OXYGEN 21 |%
39 | 23-Sep-94 | SKIRTAIR |NITROGEN 78| |%
39 | 23-Sep-9¢ | SKIRTAIR |CARBON DIOXIDE 0059 | [%
2 | 23-Sep-94 | SKIRTAIR JOXYGEN 2§ |%
12 | 23-Sep-9¢ | SKIRTAIR [NITROGEN 781 1%
43 | 23-5ep-94 | SKIRTAIR |CARBON DIOXIDE 0046 | |%
14 | 23-Sep94 | SKIRTAIR |OXYGEN 2| %
14 | 23-Sep94 | SKIRTAIR |NITROGEN 78] |%
14 | 23-5ep-94 | SKIRT AIR |[CARBON DIOXIDE 0.046 | |%
16 | 23-8ep94 | SKIRTAIR jOXYGEN 21 %
16 | 23-Sep94 | SKIRTAIR jNITROGEN 781 |%
16 | 23-Sep-94 | SKIRT AIR |CARBON DIOXIDE 00581 |%
17 | 23-Sep94 | SKIRTAIR |OXYGEN 2 |%
17 | 23Sep94 | SKIRTAIR [NITROGEN 783 1%
47 | 23-5ep94 | SKIRT AIR {CARBON DIOXIDE 005 |%
18 | 23-Sep94 | SKIRTAIR |OXYGEN 21} |%
48 | 23-Sep94 | SKIRTAIR |[NITROGEN 791 |%
18 | 23-Sep-94 | SKIRT AIR [CARBON DIOXIDE 0.048 | |%
49 | 23-Sep-94 | SKIRTAIR |OXYGEN 2| 1%
19 | 23-Sep94 | SKIRTAIR [NITROGEN 78| 1%
49 | 23-5ep-94 | SKIRTAIR |CARBON DIOXIDE 0049 | %
50 | 23-Sep-94 | SKIRTAIR |JOXYGEN 21 |%
50 | 23-Sep-9¢ | SKIRT AIR |NITROGEN 781 %
50 | 23-Sep-94 | SKIRT AIR jCARBON DIOXIDE 0048 ) |%
51 | 23-Sep-94 | SKIRT AIR |OXYGEN 2| |%
51 | 23-Sep-94 | SKIRTAIR |NITROGEN 781 |%
51 | 23-5ep-94 | SKIRT AIR [CARBON DIOXIDE 006 | |%
52 | 23-5ep-94 | SKIRTAIR |OXYGEN 22| |%
52 | 23-5ep-94 | SKIRTAIR [NITROGEN 78| %
52 | 23-Sep94 | SKIRTAIR |CARBON DIOXIDE 0052] |{%
53 | 23-Sep94 | SKIRTAIR |OXYGEN 23| |%
53 | 23-Sep-94 | SKIRTAIR |NITROGEN 771 (%
53 | 23-Sep94 | SKIRTAIR JCARBON DIOXIDE 0.049 | {%
54 | 23-Sep-94 | SKIRT AIR [OXYGEN 21 |%
54 | 23-Sep-94 | SKIRTAIR |NITROGEN 781 |%
54 | 23-Sep94 | SKIRT AIR {CARBON DIOXIDE 0051 |%
55 | 23-Sep-94 | SKIRTAIR |[OXYGEN 2| %
55 | 23-Sep-94 | SKIRTAIR [NITROGEN 781 |%
55 | 23-Sep9%¢ | SKIRT AIR [CARBON DIOXIDE 0048 |%
56 | 23-Sep-94 | SKIRT AIR |OXYGEN 2| |%
56 | 23-5ep-94 | SKIRTAIR [NITROGEN 781 |%
56 | 23-Sep-94 | SKIRT AIR [CARBON DIOXIDE 0.051 | |%
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SOIL GAS AND SKIRT AIR SAMPLING ST

TABLE 5-11

I‘;t Date Media C;’D“;i‘;‘t‘:‘js Result |Q} Units
50 | 23-Sep-94 | SKIRT AIR JOXYGEN 2| |%
60 | 23Sep-9¢ | SKIRTAIR INITROGEN 78| |%
50 | 23Sep-94 | SKIRT AIR |CARBON DIOXIDE 0056 | 1%
61 [ 23-5ep94 | SKIRTAIR JOXYGEN 2| |%
t’i 23-5ep-9¢ | SKIRT AIR |NITROGEN 781 1%
1 | 23-Sep91 | SKIRT AIR |CARBON DIOXIDE 0.055| 1%
3 | 23-Sep94 | SKIRTAIR [OXYGEN 2] %
53 | 23-Sep94 | SKIRTAIR [NITROGEN 78| %
63 | 23-8ep94 | SKIRTAIR |CARBON DIOXIDE 0056 | |%
62 | 23-Sep94 | SKIRTAIR |OXYGEN 2| |%
64 | 23-Sep-94 | SKIRT AIR INITROGEN 78 |%
54 | 23-Sep94 | SKIRT AIR jCARBON DIOXIDE 0058 | 1%
55 | 23-Sep-94 | SKIRTAIR |OXYGEN 2| |%
55 | 23-Sep94 | SKIRTAIR [NITROGEN 781 1%
65 | 23-Sep-91 | SKIRT AIR {[CARBON DIOXIDE 0049 | 1%
6 | 23-Sep9¢ | SKIRTAIR |[OXYGEN 2] (%
66 | 23-ep-94 | SKIRTAIR [NITROGEN 78| %
66 | 23-5ep94 | SKIRT AIR [CARBON DIOXIDE 0051} |%
119 | 23-Sep-94 | SKIRTAIR JOXYGEN 2| (%
119 | 23-Sep-94 | SKIRT AIR INITROGEN 78| |%
119 | 23-Sep-94 | SKIRT AIR |CARBON DIOXIDE 0048 | |%
121 | 23-Sep-94 | SKIRT AIR |OXYGEN 2| 1%
121 | 23-Sep-94 | SKIRTAIR |NITROGEN 781 1%
151 | 23-8ep-94 | SKIRTAIR |CARBON DIOXIDE 006 |%
122 | 23-8ep-9¢ | SKIRT AIR |OXYGEN 21 %
122 | 23-5ep94 | SKIRT AIR |NITROGEN 78| 1%
122 | 23-5ep-94 | SKIRTAIR |CARBON DIOXIDE 0052 | |%
123 | 23-5ep-9¢ | SKIRTAIR JOXYGEN 2 (%
123 | 23-ep-94 | SKIRTAIR |NITROGEN 78 |%
193 | 23-Sep94 | SKIRT AIR |CARBON DIOXIDE 0053] |%
125 | 23-Sep-94 | SKIRTAIR |OXYGEN 2] %
125 | 23-Sep94 | SKIRTAIR [NITROGEN 781 %
125 | 23-Sep-94 | SKIRT AIR |CARBON DIOXIDE 0083 | 1%
134 | 23-Sep94 | SKIRTAIR |[OXYGEN 19] 1%
134 | 23-Sep94 | SKIRTAIR [NITROGEN 81| i%
131 | 23-5ep94 | SKIRTAIR |CARBON DIOXIDE 0.0491 |%
135 | 23-Sep-9¢ | SKIRT AIR JOXYGEN 22 1%
135 | 23-Sep94 | SKIRTAIR INITROGEN 781 |%
135 | 23-5ep94 | SKIRTAIR |[CARBON DIOXIDE 0053| |%
136 | 23-Sep-94 | SKIRT AIR JOXYGEN 22| %
136 | 23-Sep-9¢ | SKIRTAIR |NITROGEN 78| 1%
136 | 23-Sep-94 | SKIRT AIR |CARBON DIOXIDE 0046 | 1%
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COMPOUNDS DETECTER IN THE SOIL GAS AND SKIRT STUDY

LOTS Nurber
Compounda Detected a0 laztasfas]|ar]aalse|co]s1 oo ]oa|6al|oaies|eo]|ar jesfeslosfas|sin ]zt 11221123 | 125 | 134 1956 | 38 1FR] Datacts
IAcetone 2
2
Benzene 18
27
eranune,Z— ]
]
Carbon tetrachloride °
&
Chloroform L]
1
iChloromethane 2
14
fiDichloropropane, 1,2~ u
1
JEthylbenzene 4
5
Preon 11 !
3
Freon114 1
[
Freon 12 L
12
Methylenechloride 0
6
Styrene 2
1
Tetrachloroethena 4
o
[Fetrahydrofuran 2
']
Toluene LE
28
[Trichlotosthane, 1,1,1- Ble] 13
5K ' 3
[Frichloroethene 86 1
sK g
rl'ﬁme{hﬁbmzene,l,ZA isa 5
8K 5
Trimethylbenzene, 1,35 {56 2
s ¢
Xylene, m,p- sa | 14
s 21
Kylene, o- G L
sK 7

¥B - Field Blank

£ - Indicates exceedance of the screening value,
Shading Indicates a detected compound
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ODOR EVENTS:
COMPQUNDS DETECTED
Sample nama Date Method Meadia CAS No. Gompounds Deteoted Result | Q si:::i?g Units
3/9/86 GC/MS TO-14

AMBIENT BLK

3/9/86

ASTM D-3416

AMBIENT AR

Carbon dioxide

ASTM D-3416

124-38-9
AMBIENT BEK 3/9/85 GC/MS TO-14  |AMBIENT AR |BLANK |76-69-4 Froon 11 0.35 {4
AMBIENT BLK 319185 GCIMS T0-14 |AMBIENT AR |BLANK [75-71-8 Fraon 12 0.89 iJ
AMBIENT BLK 3/8/85 GC/MS TO-14 |AMBIENT AIR |BLANK [1330-20-7  |m,p-Xylans 0.36 [J 345.40]ppbv
AMBIENT BLK 3/9/85 ASTM D-3416 |AMBIENT AIR IBLANK |7727-37-2 | Nitrogen 78 ND{%
AMBIENT BLK 3/9/95 JASTMD-3416 |AMBIENT AR |BLANK |7782-44-7  |Oxygen 22 NP %
AMBIENT BLK 3/9/95 GCIMS TO-14 | AMBIENT A(R |BLANK |108-88-3 Teluens 071 |J 48.53] ppbv
AMBIENT BLK 3/9/95 GCIMS TO-14 |AMBIENT A(R |BLANK Unknown hydrocarbon 4.5 |JN ND{ppbv
AMBIENT BLK 3/8/95 GCIMS TO-14 |AMBIENT AIR {BLANK Unknown hydroceibon 3.9 |[UN NDjppbv
AMBIENT BEK 3/9/85 GC/MS TO-14 |AMBIENT AIR {BLANK Unknewn hydrocetben 2.9 |JN NDippbv
AMBIENT BLK 3/9/95 GCIMS TO-14  [AMBIENT AIR {BEANK Unknown hydrocarbon 1.7 |JN ND{ppbv
AMBIENT BLK 3/9/9% GCIMS TO-14 JAMBIENT AIR | BEANK Unknown hydrocarbon 1.6 |JN WND{ppbv
AMBIENT BLK 3/8/98 GCIMS TO-14  JAMBIENT AIR [BLANK Unknown hydrocarben 1.6 |IN ND|ppbv
AMBIENT BLK 3/9/95 GC/MS TO-14 [AMBIENT AIR | BLANK Unkacwn hydrocarbon 1.6 |UN ND|ppby
AMBIENT BLK 319195 GC/MS TO-14 JAMBIENT AIR |BLANK Unknown hydrocarbon 1.4 |JIN ND|ppbv
AMBIENT BLK 3/9/95 GC/MS TO-14 JAMBIENT AIR [BLANK Unkapwn hydracarbon 1.4 |JN ND|ppbv
AMBIENT BLK 3/8/95 GC/MS TO-14  JAMBIENT AIR | BLANK Unknown oxygenated hydrocarbon 5.6 |UN ND|ppbv
APARTMENT 319195 GC/MS TO-14 |AMBIENT AIR 120-8241 1,2,4-Trichlorobenzane 0,33 |J 12.32| ppbv
AP, EN 191 imethylb
A IE} 9{5% Gt B
APARTMENT 3/9/95 S5TM D-3416 Carbon dioxide
AP, 3191 ¢ 3 !
APARTMENT 3/9/95 GCIMS TO-14 |AMBIENT AIR 100-41-4 £thyl benzene 0.36 |J
APARTMENT 319196 GCIMS TO-14  |AMBIENT AIR 75-69-4 Freon 11 0.9 |J
APARTMENT 3/9/85 GCIMS TO-14 |AMBIENT AR 75-71-8 Fraon 12 1.6 {J
APARTMENT 3/9/95 GC/MS TO-14  |AMBIENT AIR 1330-20-7  |m,p-Xylens 1.2 {J
APARTMENT 3/8/98 ASTM D-3416 |AMBIENT AIR 7727-37-9  |Nitrogen 79
APARTMENT 3/9/95 GC/MS TO-14 [AMBIENT AIR 96-47-6 o-Xylene 0.39 |J
APARTMENT 3/9/86 ASTM D-3416 |AMBIENT AIR 778244-7  |Oxygen 2
APARTMENT 3/9/96 GC/MS TO-14 |AMBIENT AIR 108-88-3 Toluene 213
APARTMENT 3/9/96 GC/MS TO-14 JAMBIENT AIR Unknowa hydrosarbon 23 {JIN ND/ppbv
APARTMENT 3/5/96 GCIMS TO-14  JAMBIENT AIR Unknawn hydrocarbon 16 [JN ND|ppbv
APARTMENY 3/9/96 GC/MS TO-14 JAMBIENT AIR Unknown hydrocarbon 7 |IN ND{ppbv
APARTMENT 3/9/95 GC/MS T0-14  {AMBIENT AIR Unknown hydrocarbon 6.5 |JIN NEP'jppbv
APARTMENT 3/9/95 GCIMS TO-14 JAMBIENT AIR Unknown hydrocarbon 5.2 |JN ND{ppbv
APARTMENT 3/9/956 GCIMS TO-14  TAMBIENT AIR Unknowa hydrocarbon 4.7 |JN NDHppbv
APARTMENT 3/8/85 GCIMS TO-14  JAMBIENT AIR Unknown hydrocarbon 4.4 |JN ND|ppbv
APARTMENT 3/9/95 GCIMS TO-14  JAMBIENT AIR Unknown oxygenated hydrocarbon 19 |JN ND|ppbv
APARTMENT 38195 GC/MS TO-14  JAMBIENT AIR Unknown oxygenated hydracarbon 7.0 |IN NI ppbw
APARTMENT 3/9/9% GC/MS TO-14 JAMBIENT AIR Unknown oxygenated hydrocarben 7.1 [JN ND|ppbv
EN 3 ¢ AM 8 ppl
END BARNEY DUP | 3/9/95 AMBIENT AIR |DUP  1124-38-9 Carbon dioxide 0.041 ND|%

END; E kIR IS 1014214 AR 4:8; Chiorgmathan

END BARNEY DUP | 3/9/95 GC/M5 T0-14  |AMBIENT AR |DUP_ }76-62-4 Freon 11 56.95] ppbv
END BARNEY DUP £3/9/96 GC/MS TO-14 |AMBIENT AIR |DUP_ 176-71-8 Freon 12 16.18| ppbv
END BARNEY DUP {3/9/85 GC/MS T0-14 |AMBIENT AIR |DUP_ 11330-20-7  |m,p-Xylene 0.27 24540|ppbv
END BARNEY DUP [3/9785 ASTM D-3416 |AMBIENT AIR |DUP  §7727-37-8  |Nitrogen ND|%

!

AMBIEN

Toluene

EN

A

END BARNEY DUP }3/9/86 GC/MS TO-14  |AMBIENT AIR |DUP Unknown oxygenated hydrocarbon ND|ppbv
END BARNEY DUP [3/9/85 GC/MS TO-14 |AMBIENT AIR |DUP Unknawn oxygenated hydrocarbon ND|ppby
[END BARNEY RD  13/9/85 1GC/MS TO-14 |AMBIENT AIR 86-63-6 1,2,4-Trimethylbenzene 85431 ppbv

END BARNEY RD  [3/9/956 Carban dioxids

END BARNEY RD  {3/9/85 GC/MS TO-14  |AMBIENT AIR 100-41-4 Ethyl benzens 0,32 105.28] ppby
END BARNEY RD  [3/9/86 GCiviS TC-14 | AMBIENT AIR 75-69-4 Fraon 11 0.42 56.95|ppbv
END BARNEY RD  |3/9/85 GCIMS TO-14  |AMBIENT AIR 76-71-8 Fraon 12 0.61 16,18] ppbv
END BARNEY RD  |3/9/95 GC/MS TO-14 |AMBIENT AIR 1330-20-7 | m,p-Xylene 1.1 34540 ppbv
END BARNEY RD  }3/9/85 ASTM D-3416 |AMBIENT AIR 7727-37-9  |Nitrogen 78 ND|%
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END BARNEY RD  13/9/95 GCIMS TO-14  |AMBIENT AIR 956-47-6 o-Xylens 0.44 345.40fppbv
319198 ASTM D-3416 (AMBIENT AIR 7782-44-7 | Oxygen 22
END BA| RD {3/9/96 GCAMS TO-14 |AMBIENT AIR 108-88-3 Tolusna 1.8 48 53] ppby
END BARNEY RD | 3/9/86 GC/MS TO-14  {AMBIENT AIR Unknown hydrocarbon 2.6 {JN ND|ppbv
END BARNEY RD _13/9/95 GCIMS T0-14  |AMBIENT AR Unknown hydrocarbon 2 |JN ND|ppbv
JEND BARNEY RD ]3/9/95 GCIMS TO-14  |AMBIENT AIR Unknown axygenated hydracarben 6.6 [N NDjppbv
END BARNEY RD |3/9/98 GCIMS TO-14  IAMBIENT AIR Unknown oxygenated hydrocar
EQUIFBLAR fE GLiMS IO OV BEANKZ a3 20 ey : 5
EQUIP BLANK 3/9/95 ASTM D-3418 |SOIL VAPOR |BLANK |124-38-9 Carbon dioxide 0,041 ND
3/9/86 ASTM D-3416 {SOIL VAPOR |BLANK 1124-38.9 Cerbon dioxide 0.039 ND
3/9/95 GC/MS TO-14  {SOIL VAPOR |BLANK | 76-69-4 Freon 11 0.34 tJ 56.95/
EQUIP BLANK 3/9/95 GC/MS TO-14 |SOIL VAPOR [BLANK [75-68-4 Freon 11 0.3 56.95
EQUIP BLANK 319196 GC/MS TO-14 |SOIL VAPOR |BLANK |76-71-8 Fraon 12 Q.71 |J 16.18
EQUIP BLANK 3/8/35 GC/VS TO-14 |SOIL VAPOR |BLANK | 76-71-8 Fraon 12 0.71 16.18
EQUIP BLANK 3/9/95 GC/MS TO-14 {SOIL VAPOR 1BLANK 11330-20-7  |m,p-Rylens 0.43 ND
EQUIP BLANK 3/9/95 ASTM D-3416 |SOIL VAPOR |BLANK |7727-37-9  INitrogen 78 ND
EQUIP BLANK 3/8i9% ASTM D-23416 }SOIL VAPOR |BLANK |7727-37-@  |Nitrogen 78 ND
EQUIP BLANK 3/9/98 ASTM D-3416 [SOIL VAPOR |BLANK |7782-44-7  |Oxygen 22 ND
EQUIP BLANK 3/9/85 ASTM D-3416 |SOI. VAPOR |BLANK 17782-44-7  |Oxygen 22 ND
EQUIP BLANK 3/9/96 GC/MS TO-14 |SOIL VAPOR |BLANK |108-95-2 Phenol 1.7 {JN ND
EQUIP BLANK 3/9/96 GC/MS TO-14 {SOIL VAPOR |BLANK 1108-88-3 Toluene Q.88 4853
EQUIP BLANK 3/9/86 GC/MS T0-14 |SOLL VAPOR |BLANK |108-88-3 Tolusne 0.18 |J 48.53
EQUIP BLANK 319195 GCIMS TO-14 |SOIL VAPOR |BLANK Unknown slkans 3.2 ND
EQUIP BLANK 3/9195 GC/MS T0-14 |50l VAPOR JBLANK Unknown hydiocarbon 12 ND
EQUIP BLANK 3/9/95 GC/MS TO-14 |SOIL VAPGR |BLANK Unknown hydrocarbon 5.7 1IN ND
EQUIP BLANK 319/85 GCiMS TO-14 {SOIL VAPOR BLANK Unknown hydrocarbon 5 |JN ND
EQUIP BLANK 3/9/95 GCIMS TO-14 |SOIL VAPOR 1BLANK Unknewn hydrocerbon B ND
EQUIP BLANK 3/9/95 GCIMS TO-14  |SOIL VAPOR |BLANK Unknown hydrocerben 4.8 ND
EQUIP BLANK 3/9/9% GC/MS TO-14  [SOIL VAPOR jBLANK Unknown hydrocerban 4.8 ND
EQUIP BLANK 3/9/95 GC/MS TO-14 |S0IL VAPOR |BLANK Unknown hydtocarben 4.6 ND
EQUIP BLANK 3/9/98 GC/MS TO-14 1SOIL VAPOR |BLANK Unknown hydrocarbon 3.8 ND
EQUIP BLANK 318/986 GC/MS TO-14 {50IL VAPOR |BLANK Unknown hydrocarbon 3.7 ND
EQUIP BLANK 3/9/88 GC/MS TQ-14 |SOIL VAPOR |BLANK Unknown hydrocsrbon 2.2 |UN ND
EQUIP BLANK 3/9/95 GC/MS TO-14  |SOIL VAPOR |BLANK Unknown hydrocarbon 2 [N ND
EQUIP BLANK 3/3/98 GCIMS TO-14  ISOIL VAPOR IBLANK Unknown hydrocstbon 1.7 #JN ND
EQUIP BLANK 3/9/96 GCIMS TO-14 |SCIL VAPCR |BLANK Unknown hydeacarbon 1.3 |JN ND
EQUIP BLANK 3/9/96 GCIMS TO-14 1SOIL VAPOR |BLANK Unknown hydrocarbon 1.2 1IN ND
EQUIP BLANK 3/9/9% GCIMS TO-14 {SOIL VAPOR {BLANK Unknown oxygenated hydrocarbon 8 ND
EQUIP BLANK 3/9/85 GCIMS TO-14 |SOIL VAPOR |BLANK Unknown oxygenated hydrocarbon 5.9 |JN ND
EQUIP BLANK 319785 GC/MS TO-14 |SOIL VAPOR |BLANK Unkaown oxygenated hydrocerbon 4 ND
EQUIP BEANK 3/9/95 GCI/MS TO-14 SOIL VAPOR |BLANK Unknown oxygenated hydrocarbon 1.7 |JN NB
INSTAL SVP-10  |3/9/95 GC/MS TO-14  |SOIL VAPOR 1-Ethyl- 1-methyloyclohexane 8600 bIN ND
INSTAL SVP-10  ]3/9/95 ASTM D-3416 |SOIL VAPOR 124-38-9 Carbon dioxide 5.2 NI
INSTAL SVP-10  |3/8/95 ASTM D-3416 {SOIL VAPOR 74.82-8 Mathans 2.6 ND
INSTAL SVP-10  |3/9/98 ASTM D-3416 {S0IL VAFOR 7727-37-9  INifrogen 20 ND
INSTAL 8VP-10_ 13/9/85 ASTM D-3418 |SOIL VAPOR 7782-44-7  {Oxygen 2.3 ND
INSTAL 5VP-10  |3/8/95 GC/MS TO-14 {SOIL VAPOR Unknown branched alkans 15000 {JN ND
INSTAL SVP-10  |3/9/95 GCIMS TO-14  [50IL VAPOR Unknown branched atkane 11000 |JN ND
INSTAL SVP-10  13/9/86 GC/MS T0-14  |S0IL VAPOR Unknown cycloslkans 8200 [N ND
INSTAL SVP-10  13/9/86 GC/MS T0-14 |SOIL VAPCR Unknown hydrocarbon 20000 1JN ND
INSTAL SVP-10  |3/9/85 GCIMS TO-14 [SOIL VAPOR Unkaown hydrocarbon 15000 |JN ND
INSTAL S8VP-10  |3/9/856 GC/MS TO-14  |SOIL VAPOR Unknown hydrocarbon 12000 {JN ND
INSTAL SVP-10 }3/9785 GCIMS T0-14 |SOIL VAPOR Unknown hydrocerhen 11000 {JN ND
INSTAL SVP-10_ 13/9/99 GC/MS TO-14  {SOIL VAPOR Unknown hydrocarbon 8400 |JIN NI
INSTAL SVP-10  |3/9/95 GC/MS TO-14 |SOIL VAPOR Unknown hydrocarben 8200 |JN ND
LLOW @ MATT |3/9/95 GC/MS TO-14 |AMBIENT AIR 71.88-8 1,1,1-Trichioresthana .28 {J 167.55
LLOW @ MATT 13/8/95 GCIMS TO-14  JAMBIENT AIR 95-53-6 1,2,4-Trima
[ ¥ ABIE
L LOW @ MATT 13/9/95 ASTM D-3416 |AMBIENT AIR
tiov A 35195 } AMBIENTA A 7
L LOW @ MATT |3/9/95 GCIMS T0-14 |AMBIENT AIR 100-41-4 Ethy! benzens 0.3 13 105.28
T1206TABSXLS
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LLOW @ MATT  |3/2/95 GCIVS TO-14  JAMBIENT AIR 75-69-4 Freon 11 Q.87 |J 56.95] ppbv
LLOW @ MATY  |3/9/95 GC/MS TO-14  {AMBIENT AIR 75-71-8 Fraon 12 1.7 |4 16.18}ppbv
LLOW @ MATT |3/9/95 GC/MIS TO-14 JAMBIENT AIR 1330-20-7  |m.p-Kylens 0.93 |J 34540t ppby
LLOW @ MATT |3/9/95 ASTM D-3416 |AMBIENT AIR 7727-37-9  |Nitrogen 78 ND{%
LLOW @ MATT 13/9/95 GCIMS TO-14 |AMBIENT AIR 95-47-6 o-Xylens 0.32 |J 34540 pphw
L LOW @ MATT 3/9/95 ASTM D-3416 |AMBIENT AIR 7782-44-7 | Oxygen 22 NDE%
LLOW @ MATT 13/9/95 GCIMS TO-14  |AMBIENT AIR 108-88-3 Toluena 1.8 Y 48.53 ppbv
L LOW @ MATT 13/9/85 GC/MS TO-14 |AMBIENT AIR Unknown hydrocarbon 8.8 |JN ND!:ppbv
LiOW @ MATT {3/9/95 GC/IMS TO-14  |AMBIENT AIR Unknown hydrocatbon 6.6 |JN ND}ppbv
L LOW @ MATT {3/8/96 GC/MS TO-14  |AMBIENT AIR Unknown hydrocarbon 6.4 |JN NDHppbv
LLOW @ MATT 13/9/95 GCIMS TO-14  |AMBIENT AIR Unknown hydrocarbon 4.3 |JN ND|ppbv
L LOW @ MATT {3r9/95 GCIMS TO-14 |AMBIENT AIR Unknown hydrocarbon 4.2 1IN ND|ppbv
L1OW @ MATT {3/8/35 GC/MS TO-14 |AMBIENT AIR Unknown hydrocarbon 4,1 {JN ND|ppbv
L LOW @ MATT {3/0/86 GCIMS TO-14 |AMBIENT AIR Unknown hydrocarbon 3.4 |JN ND|ppbv
LLOW @ MATT 13/9/96 GC/MS TO-14 | AMBIENT AIR Unknown hydrocerbon 3.1 JJN ND|ppbv
L LOW @ MATT §3/9/95 GCIMS TO-14 |AMBIENT AIR Unknown hydrocarbon 2 {IN ND{ppbv
LLOW @ MATT {3/9/85 GCIMS TO-14  JAMBIENT AIR Unknown oxygenated hydrocarbon 16 |JN NDipphv
L LOW MATT BUP|3/8/95 GC/MS TO-14  1AMBIENT AIR |DUP 71-55-6 1,1,1-Trichlorcethens 0.24 |J 167,55 ppbv
L LOW MATT DUP|3/8/86 GCIMS T0-14 FAMBIENT AIR |DUP 95-63-6 1, 2,4-Trimethylbenzens 9.3 85.

B
WMATYDURI3/0/95 5551 GEMM JAMBIE 3] i) Chlatonisthine i { ;
L LOW MATT DUP|3/9/95 GCIMS TO-14 JAMBIENT AIR |DUP 100-41-4 Ethyl Benzena 0.32 105.28|ppby

L 1.O0W MATT DUP|3/9/95 GCIMS TO-14 |AMBIENT AR |DUP  |76-68-4 Freen 11 0.8¢ 56.95|ppby
L LOW MATT DUP|3/9/28 GCIMS TO-14  |AMBIENT AR |[DUP 175-71-8 Freen 12 1.7 16.18{ppbv
L LOW MATT DUP|3/9/88 GCIMS TO-14 |AMBIENT AIR {DUP  }1330-20-7  im,p-Xyiene 0.98 34540{ppbv
L LOW MATY DUP|3/9/86 GCIMS T0-14 |AMBIENT AIR |DUP  }95-47-6 o-Xylene 0.32 345401 ppbv
L LOVY MATT DUP|3/9/9B GCINS TO-14 |AMBIENT AIR JDUP |108-68-3 Toluene 1.7 4853} pphv
L LOW MATT DUP}3/9/95 GC/MS TO-14 [AMBIENT AIR |DUP Unknown hydrocarben 6.8 |UN NDYppby
L LOW MATT DUP[3/9/86 GC/MS TO-14 {AMBIENT AIR |DUP Unknown hydrocerbon 6.4 |JN ND{ppbv
L LOW MATT DUP|3/2/95 GC/MS TO-14  JAMBIENT AIR |DUP Unknown hydrozarbon 6.3 |JN ND{ppbv
L LOW MATT DUP|3/8/95 GC/MS TO-14  JAMBIENT AIR |DUP Unknown hydrocarbon 5.4 |JN ND|ppbv
L LOW MAXT DUP|3/8/95 GC/MS TO-14  JAMBIENT AIR |DUP Unknown hydrogarbon 3.6 |JN ND}ppbv
L LOW MATT DUP}3/8/9% GCMS TO-14  JAMBIENT AIR |DUP Unknown hydiocarbon 1.8 {JN ND]pphv
L LOW MATT DUP}3/9/85 GC/MS TO-14 {AMBIENT AIR |DUP Unknown oxygsnated hydrocatbon 11 N ND}{ppbv
NEW SVP-10 3/8/86 GCiMS T0-14 {S0IL VAPOR 2,6-Dimethylnonane 16000 ND|ppbv
3/9/95 GCIMS TO-14  {S0IL VAPOR 3,4,4-Trimathyl-2-hexena 8100 ND|ppbv

NEW:SV] R QILVARD Benzana ]
NEW SVP-10 3/8/95 ASTM D-3416 {S0IL VAPOR 124-38-8 Carbon dioxide 5.6 ND|%
NEW SVP-10 3/9/95 GCIMB TO-14  |SOIL VAPOR Ethenedioic acid, dibutyl ester 11000 ND|ppbv
NEW SVP-10 3/9/85 ASTM D-3416 |SOIL VAPOR 74-82-8 Mathane 2.6 ND|%
NEW SVP-10 3/8/95 ASTM D-3416 |SOIL VAPOR 7727-37-9  |Nitrogen 91 ND{%
NEW SVP-10 3/9/95 ASTM D-3416 |SOIL VAPOR 7782-44-7 | Oxygen 1.2 ND|%
NEW SVP-10 3/2/95 ASTM D-3416 |S0DIL VAPGR Totsl non-msthana hydrocarbons® 0.021 ND}%
NEW SVP-10 3/9/9% GC/MS TO-14  |SOIL VAPOR Unknown branched alkane 18000 NDppbv
NEW SVP-10 3/9/95 GC/MS TC-14  |SOIL VAPOR Unknown branched alkana 11000 ND|ppbv
NEW SVP-10 319195 GC/MS TO-14  |SOIL VAPOR Unknown ¢ycloaltkans 12000 ND|ppbv
NEW SVP-10 319195 GC/MS TC-14 |SOIL VAPOR Unknown hydrocarbon 19000 ND|ppbv
INEW SVP-10Q 379195 GC/MS TC-14  |SOIL VAPCR Unknown hydrocarbon 12000 ND|ppbv
NEW 8VP-10 319195 GCIMS TO-14  |SOIL VAPOR Unknown hydrocarbon 9800 ND|ppbv

G

U,

A g1g5" TAMBIENT AT e Foifialdahy

SAW MILL 38195  {GCIMS TO-14 |AMBIENT AIR 765-69-4 Freon 11

SAW MILL 3/9/95  1GC/MS TO-14 |AMBIENT AIR 76-71-8 Fraon 12 0.72 16.18{ppbv
SAW MILL 3/9/95  |GCIMS TO-14 |AMBIENT AIR 1330-20-7 | m.p-Xylene 0.28 345.40] ppbv
SAW MILL 3i9/95  JASTM D-3416 |AMBIENT AIR 74.82-8 Mathane 0.001 ND%
SAW MILL 310/95  |ASTM D-3416 |AMBIENT AlR 7727-37-9 _ |Nitsagen 78 NDl%
SAW MILL 3/9/6_ |ASTM D-3416 |AMBIENT AR 7782-44-7 | Oxygen 22 ND|%
SAWLMILL LIETRE Civis MBIENTAIR E¥aL Teiischisioathen . ;

SAW MILL 3/9/95  |GC/MS TO-14 |AMBIENT AIR 108-88-3  iTeluens 1.1 48.53{ ppby
SAW MILL 3995 |6C/IMS TO-14 |AMBIENT AIR Unknown hydrocarbon 2.6 |IN ND{ppbv
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SAW MILL 3/9/85 GCIMS TO-14  [AMBIENT AIR Unknown hydrocarbon ND|ppbv

SAW MILL 3/9/8% GC/MS T0-14 |AMBIENT AIR Unknown oxygensted hydrocarbon NDjppbv

SAW MILL 3/8/98% GCIMS TO-14  |AMBIENT AIR Unknown oxygenated hydrocarbon ND]ppbv

§V.36 3/9/9% ASTM D-3416 |SOIL VAPOR 124-38-9 Ceebon dioxides ND|%

SV.36 3/9/95 ASTM D-3416 |SOIL VAPOR 7727-37-9 _ [Nitrogen ND|%

8V.386 3/9195 ASTM D-3418 |SOIL VAPOR 7782-44-7  jOxygen ND|%
3/2/95 GCIMS TO-14  [SOIL VAPOR L75 1,2-Dichlorobenzane 10,64 [ppbv

] POR .

3191956 ASTM D-3416 |SOIL VAPOR 124-38-9 Carbon dioxide 0.04 ND%
319195 GC/MS TO-14 |SCIL VAPOR 75-69-4 Freon 11 0.7 §d 56.95| ppbv
37/9/85 GC/MS TO-14  |SOIL VAPOR 76-71-8 Freon 12 1.4 |J 16.18| ppbv
318/98 GC/MS TO-14 | SOIL VAPOR 1330-20-7 |, p-Xylens 0.68 |J ND|ppbv
3/8/95 ASTM D-3416 |SOIL VAPOR 7727-37-9  INitrogen 78 NDI%
3/8/98 ASTM D-3416 |SOIL VAPOR 7782-44.7 {Oxygen 22 NDY %

GE: Of :
3/9/95 GC/MS TO-14 {SOIL VAPOR Unknown hydrocarbon 21 \UN ND|ppbv
3/9/85 GC/MS TO-14 SO VAPOR Unknown oxygensated hydrocerbon 15 1JN ND|ppbv
3/9/95 ASTM D-3416 |SOIL VAPOR 124-38-9 Cerban dioxide Q.67 ND|%
379/86 GC/MS TO-14 |SOIL VAPOR 74-87-3 Chloremathane 0.52 §J 0.67| ppby
310195 GC/MS TO-14 |SOIL VAPOR 75-68.4 Freon 11 0.7 1J 56.95{ppbv
3/8/95 GC/MS TO-14 {SOIL VAPOR 76-71-8 Froon 12 0.52 |J 16.18] ppby
3/9195 GC/MS TO-14  |SOIL VAPOR 1330-20-7  lm,p-Xylene 0.32 |J ND|ppbv
3/9/95 ASTM D-3416 [50QIL VAPOR 7727-37-9  |[Nitrogen 78
3/9/35 ASTM D-3416 1SOIL VAPOR 7782-44-7 Oxygen 21
3/8/85 GC/MS T0-14  |S0IL VAPOR Unknown hydracarbon 8 |JIN
3/9/86 GC/MS TO-14 |SOIL VAPOR Unknown hydrocarbon 6.4 [JN
3/8/96 GCIMS TO-14  |SOIL VAPOR Unknown hydroceibon 4.8 1IN
3/8/96 GC/MSE T0-14 |sOIL VAPOR Unknown hydrocarbon 4.5 jJN
3/9/95 GC/iMS TO-14 |SOIL VAPOR Unknown hydiacarken 2.1 JUN
3/9/85 GC/IMS TO-14 1SOIL VAPOR Unknown hydrocarbon 1.7 14N
319/85 GC/MS TO-14_ {S0IL VAPOR Unknown oxygenated hydtocarbon 16 |IN
3/9185 GCIMS TO-14  JSOI. VAPOR Unknown oxygenated hydrecarbon 4,1 |JN

GCIMS TO-14 ISOIL VAPOR

Unknown oxygenated hydrecarbon

Civs ANBIER : : 06

ASTM D-:i‘d-YB AMBIENT AIR 124-38-9 Carbon dioxide

GC
AA3 3/17/85 |GCIMS TO-14 |AMBIENT AIR 100-41-4 Ethyl benzens 0.27
AA-3 3/17/95 |GC/MS TO-14 |AMBIENT AIR 75-69-4 Froon 11 0.37
AA-3 3/17/95 {GC/MS TO-14 |AMBIENT AIR 75-71-8 Fraon 12 0.76
AA-3 3M17/95 |GCIMS TO-14 TAMBIENT AIR 1330-20-7  {m,p-Xylone 0.96
AA-3 3/17/95 |ASTM D-3416 [AMBIENT AIR 7727-37-9  |Nitrogen 78
Ab-3 3/17/95 |GCIMS TO-14 AMBIENT AIR 95-47-6 o-Xylene 0.29

ASTM D-3416 |AMBIENT AIR 7782.44-7 | Oxygen

AMBIENT AIR

GC/ivS TO-14 |AMBIENT AIR 108-88-3 Teluene
3/117/85 JGC/MS TO-14 |AMBIENT AIR Urknown hydiocarbon 36 (JN
3/17/86  {GC/MS TO-14 |AMBIENT AIR Unknown hydrocatbon 5.3 |JN
317195 |GCIMS TO-14 |AMBIENY AIR Unknown hydrocarhon 5.1 |JN
3/17/95 |GCIMS TO-14 JAMBIENT AIR Unknown _hydrogarbon 4.3 |IN
3117795 |GCIMS TO-14 JAMBIENT AIR Unknown alkane 14 [N
3/17/85  |GCIMS TO-14  [AMBIENT AIR Unknown alkane 6.3 |IN
3/17/95  |GCIMS TO-14  |AMBIENT AIR Unknown oxygensted hydrocarbon 11 1N
3/17/86  |GCIMS TO-14 JAMBIENT AIR Unknown oxygenated hydrocarbon 8.6 {JN
31768 |GCIMS TO-14  JAMBIENT AR Unknown oxygenated hydrocarbon 4.9 |JN
3/17/196  |GCIMS TO-14 Unknown oxygenated hydrocarbon 4.7 1N

AMBIENT AIR |DUP

74-87-3

CIM

AA-3 DUP 3/17/85 {GC/IMS T0-14 Chicromethsene 0.68 0.67 | ppbv
AA-3 BUP 3/17/95 |GC/MS TO-14 |AMBIENT AIR [DUP _ |100-41-4 Ethyl benzens 0.27 105.28| ppbv
AA-3 DUP 317/85 |GCIMS TO-14 |AMBIENT AIR |[DUP | 75-69-4 Fraon 11 0.38 56.95| ppbv
AA-3 BUP 317795 {GCIMS TO-14 |AMBIENT AIR [DUP [76-71-8 Freon 12 0.74 16.18|ppbv
AA-3 DUP 3/17/98 |GC/MS TO-14 FAMBIENT AIR JOUP j1330-20-7  |m,p-Xylene 0.86 345.40| ppbv
AA-3 DUP 3/17/95 |GC/IMS TO-14 [AMBIENT AIR [DUP  {85-47-6 o-Xylene 0.29 345401 ppbv
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Sample name | Date Method Media QA 1 Gas No. Compounds Detected Resutt | @] ST | unhe
Type Value
AA-3 DUP 3117/96 |GCIMS TO-14 JAMBIENT AIR DupP 108-88-3 Toluene 2.8 |B 48.53jppbv
AA-3 DUP 3117195 (GC/MS T0-14 IAMBIENT AIR oup Unknown hydrocstbon 28 1IN ND/ppbv
AA-3 DUP 3717186 |GCIMS TO-14 _|AMBIENT AR DUP Unknewn hydtocarbon 4.7 |JN NDjppbv
AA-3 DUP 3/17/95 |GC/MS TO-14 FAMBIENT AIR |BUP Ynknown hydrocetben 4.4 1IN ND |[ppbv
AM-3 DUP 3/17/95 {GC/MSTO-14 AMBIENT AIR IDUP Unknown hydrocarben 3.9 |JN NDppbv
AA-3 DUP 37171958 |GCIMS TO-14 JAMBIENT AIR pup Unknown hydrocatbon 3.9 1N ND|ppbv
AA-3 DUP 3/17/85 GCIMS TO-14 [AMBIENT AIR DUP Unknown _hydrocerbon 3.8 |JUN WD |ppbv
AA-3 DUP 3717185 ' |GCIMS TO-14 AMBIENT AIR |BUP Unknown hydrocarbon 3.6 1JN ND|ppby
AA-3 DUP 3/17/95 |GCIMS TO-14 JAMBIENT AIR DUF Unknown alkane 6.8 |JN NDjepbv
AA-3 DUP 3717/98 |GC/MS TO-14_ [AMBIENT AIR DUP Unknown alkane 3,7 {JN ND|ppbv
AA-3 DUP 3717/95 |GCHMS TO-14 [AMBIENT AIR [BUP Uaknown oxygenated hydrocatbon 7.5 LN ND|ppbv
CONSTANC DUP [3/17/95 |GCIMS TO-14 AMBIENT AIR JOUP__ |96-63-6 t,2,4-Trimethylbenzena 041 85.43|ppbv
CONSTANC DUP 5 TO-14 2100-14-6  |4-Pantenal ND|ppbv
CONSTANG DURE 8V, , Anzang
CONSTANC DUP [a3/17/85 |ASTMD-3416 124-38-9 Carbon dioxide 048 %
CONSTANC DUP [3717/95 1GCIMS TO-14 AMBIENT AIR [DUP 100-41-4 Ethyl benzene Q.42 10528 ppbv
CONSTANC DUP {3/17/95 |GCIMS T0-14 AMBIENT AIR |DUP 75-69-4 Freon 11 0.48 56,95 ppbv
CONSTANC DUP [3/17/95 |GC/MS TO-14 AMBIENT AR JOUP  |76-71-8 Freon 12 0.98 16,18 | ppbv
CONSTANC DUP 13/17/95 _|GCIMS TO-14 AMBIENT AIR |DUP 1330-20-7  Im,p-Xylens 1.2 345.40]ppbv
CONSTANC DUP _|3/17/95 JASTM D-3416 JAMBIENT AIR |DUP 74-82-8 Meathane 0.002 ND|%
CONSTANC DUP {3/17/95 |ASTM D-341 6 |AMBIENT AIR jDUP 7727-37-8  |Nitrogen 77 ND{%
CONSTANC DUP [3/17/95  [GC/MS5 TO-14 AMBIENT AIR |DUP 95.47-6 o-Xylens 0.43 34540ippbv
CONSTANC DUP [3/17/95 |ASTM D-3416 AMBIENT AIR [DUP 7782-44-7 Oxygen 23 ND|%
CONSTANC DUP 13/17/96  |GCIMS TO-14 AMBIENT AIR |DUP 108-88-3 Toluene 2.5 |B 48.53| ppbv
CONSTANC DUP [3/17/95  |GCIMS TO-14 AMBIENT AIR |BUP Unknown brenched hydrocarbon 84 JJN ND|ppbv
CONSTANC DUP |3/17/85  |GCIMS TO-14 AMBIENT AIR {DUP Unknown hydrocarbon 13 |JN ND|ppbv
CONSTANC DUP {3/17/95_ {GCIMS 70-14 AMBIENT AIR |DUP Unknown hydrocarbon 8.7 |JIN ND
CONSTANC DUP |3/17/98  1GCIMS T0-14 AMBIENT AIR jDUP Unknown hydrocerbon 7.8 |JN ND
CONSTANG DUP |3/17/96 |GC/MS TO-14 AMBIENT AIR |DUP Unknown hydresarbon 7 |JN ND
CoNSTANG pup [3/17/98  JGCIMS T0-14 AMBIENT AIR |DUP Unknown hydrocarbon 6.8 |IN ND
CONSTANC DUP_|3117/96 GCIMS TO-14 JAMBIENT AIR |DUP Unknown hydrocarbon 6.5 |JN ND
CONSTANC DUP }3/17/85 [GC/MS TO-14 AMBIENT AIR |DUP Uaknown hydracarbon 8 {JN ND
CONSTANG Dup [3r17/85_|GC/MS TO-14 AMBIENT AR JDUP Unknown hydrocarbon 5.8 [JN ND
CONSTANCE RD 13/17/95  [ASTM D-3416 AMBIENT AIR 124-38-9 Carbon dioxide 0.053 ND
CONSTANCE RD |2/17/95 IASTM D-3418 AMBIENT AIR 74-82-8 Methene 0,002 ND
CONSTANCE RD |3/17/95 |ASTM D-3416 AMBIENT AIR 7727-37-9  |Nitropen 78 ND
CONSTANCERD 13/17/95 JASTM D-3416 AMBIENT AIR 7782-44-7 Oxygen 22 ND
CONSTANCE RD |3/17/956  |GC/MS TO-14 AMBIENT AIR 108-88-3 Toluene 2.4 48.53
CONSTANCE RD |3/17/95  [GCIMS TO-14 {AMBIENT AIR ND

Gef APO

EQUIP BLANK 3/17/95 |ASTM D-3416 (SOIL VAPOR
EGUIP BLAN af jete]y SOl YAHOR 174:87:
EQUIP BLANK 3/17/86 |GC/MS TO-14 ISOIL VAPOR 76-68-4 Freon 11 .
EQUIP BLANK 3/17/95 |GCIMS TO-14 | SOl VAPOR BLANK |75-71-8 Fraon 12 0.64 16.18
EQUIP BLANK 3/17/85 |GCIMS TO-14 |SOIL VAPOR |BLANK 1330-20-7  Im,p-Xylens 0.44 ND|ppbv
EQUIP BLANK 3/17/66 [ASTM D-3416 |SOIL VAPOR BLANK |7727-37-9 _ [Nitrogen ND{%
EQUIP BLANK 3117/36 |ASTMD-3418 |SOlL. VAPOR BLANK [7782-44-7 _ {Oxygen ND|%
£QUIP BLANK 3/17/95 |GCIMS T0-14 |SOIL VAPOR |BLANK 108-88-3 Tolusne 48.53[ppbv
EQUIP BLANK 3117796 |GCIMS TO-14 [SOIL VAPOR BLANK Unknowr: hydrocerbon WNDipphv
EQUIP BEANK 3/17/95 [GCIMS TO-14 |SOIL VAPOR BLANK Unknown hydrecarbon ND|ppbv
EQUIP BLANK 3/17/96 |GCIMS TO-14 |SOIL VAPOR jBLANK Unknown hydrocarbon ND}ippby
EQUIP BLANK 3/17/96 |GCIMS TO-14 |SOIL VAPOR _[BEANK Unknown hydrocarbon ND}ppbv
EQUIP BLANK 3/17/06 |GC/MS TO-14 |SOIL VAPOR BLANK Uaknown hydracarbon ND]ppbv
EQUIP BLANK 3717195 |GCIMS TO-14 {SOIL VAPOR BLANK Unknawn hydrocsrbon NDppbv
EQUIP BLANK 3117195 ]GC/MS TO-14 |SOIL VAPOR BLANK Unknown hydrocerbon ND|ppbv
EQUIP BLANK 3/17/95 |GC/MS TO-14 [SOIL VAPOR BLANK Unknown oxygenated hydrocarbon NDippbv
EQUIP BLANK 3117/95 [GCIMS TO-14 SOIL VAPOR BLANK Unknown oxygensted hydrocarben ND|ppbv
EQUIP BLANK 3/17/95 |GCIMS TO-14 |SOIL VAPOR BLANK Unknown oxygenated hydrocarbon NDHppby

3117195 |GCIMS TO-14 [AMBIENT AIR [BLANK 95-63:6 1,2,4-Ttimsthylb 85.43] ppbv

04

AMBIENT AIR

124-38-9

I3

G

ARMBIENTAAIR 8L

FIELD BLANK

GCiMS T0-14

AMBIENT AIR

100-41-4

Ethyl banzene

0.33
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FIELD BLANK 3/17/85 [GCIMS TO-14 JAMBIENT AIR [BLANK | 75-69-4 Fraon 11 0.3 56.95) ppbyv
FIELD BLANK 3717195  JOCIMS TO-14 |AMBIENT AIR }BLANK | 75-71-8 Freon 12 0.64 16,18} ppbv
FIELD BLANK 3/17/95  jGC/MS TO-14 |AMBIENT AIR |BLANK |1330-20-7 m,p-Xylens 1.1 345.40{ ppbv
FIELD BLANK 3/17/95 JASTM D-3418 |AMBIENT AIR {BLANK |7727-37-9 Nitrogsn 78 NDi{%
FIELD BLANK 3/17/195 JGC/MS TO-14 [AMBIENT AIR |BLANK |95-47-8 o-Xylana 0.43 245.40ippbv
FIELD BEANK 31785 (ASTMD-3416 |AMBIENT AIR IBLANK | 7782-44-7 Oxygen 22 NDj{%
FIELD BLANK 3/17/85 IGC/MS TO-14 JAMBIENT AIR |BLANK Unknown hydrocarbon 3.6 |JN ND|ppbv
FIELD BLANK 3/17/96  {GC/MS TO-14 JAMBIENT AR |BLANK Unknown hydrocarbon 3.1 |JN ND|ppbv
FIELD BLANK 3/17/95 [GC/MS TO-14 |AMBIENT AIR |BLANK Unknown oxygenated hydrocarbon 21 JJN ND|ppbv
EIELEY BLANK 31795 [GCIMS TO-14 JAMBIENT AIR |BLANK Unknown oxyganated hydrocarbon 8.2 |JN ND|ppbv
NORSE 3/17/95  |GC/MS TO-14 |AMBIENT AR 120-82-1 1,2,4-Trichforobsnzene 0.37 12.32|ppbv
3/17/95  |GC/MS TO-14 |AMBIENT AIR 86-63-6 1,2,4-Trimethylbanzene Q.39 85.43| ppbv
3/17/95  |GC/MS TO-14 JAMBIENT AIR 2100-14-6 4-Pantanal 23 lUN ND|ppbv
79! M5 1 AL Betzens \
3/17/95 |ASTM D-34186 124-38-9 Carbon dioxide 0.04 ND|}%
s f
3/17/95  |GC/MS TO-14  JAMBIENT AIR 75-69-4 Fraon 11 0.33 £6.95pphv
3117/95 |GC/MS TO-14 TAMBIENT AR 76-1-8 Freon 12 1.3 16.18{ppbv
3/17/95 |GC/MS TO-14 [AMBIENT AIR 1330-20-7 m,p-Xylens 0.61 31540t ppbv
3/17/95 |ASTM D-3416 JAMBIENT AIR 7727-37-9 Nitrogen 78 ND%
3/17/95 |ASTM D-3416 |AMBIENT AIR 7782.44.7 Oxygen 22 ND{%
IS |GE/MS TO-14  |AMBIENT AIR Unknown benzens 18 [JN NDjppbv
INORSE 3/17/95 |GC/MS TO-14 |AMBIENY AIR Unknown brenched hydregatbon 33 |UN ND|ppbv
{NORSE 395 |GCIMS TO-14  JAMBIENT AIR Unknown branched hydrescarbon 7.8 |JN ND|ppbv
NORSE 3/17/98  [GCMS TO-14 JAMBIENT AIR Unknown cyslic hydrecarbon i2 |JN ND|ppbv
NORSE 3/17/95 |GC/MS TO-14 JAMBIENT AIR Unknown hydrocarbon 9.7 |UN ND|ppby
NORSE 3/17/95  |GC/IMS TO-14 JAMBIENT AR Unknown hydrocarbon 8.8 |JN ND|pphy
NORSE 1795 GCIMS TO-14  JAMBIENT AIR Unknown hydrocarbon 8.8 |JN NDjppbv
NORSE 3/17/195 {GCIMS TO-14 {AMBIENT AIR Unknown hydrocatbon 8.4 |4N ND}ppbv
NORSE 371795 [GC/MS TO-14  [AMBIENT AIR Unknown teframsthylbanzene 10 |JN ND}ppby
SAW MILL RD 37495 JGCIMS TO-14  {AMBIENT AIR 95-63-6 1,2,4-Trimathylbenzene 0,32 85.43}ppbv
AWK 7 B
SAW MILL RD 317/95 ASTMD-3416 |AMBIENT AIR 124-38-8 Carbon dioxide 0.046 NDj%
SAW MILL RD 317195 IGCIMS TO-14  (AMBIENT AIR 100-41-4 Ethyl benzene 0,28 106.28ppby
SAW MILL RD 3/17/95 |GC/MS TO-14 |AMBIENT AIR 75-68-4 Freon 11 0,38 56.95Eppbv
SAW MILL RD 3795 |GC/IMS TO-14 |AMBIENT AIR 76-71-8 Freon 12 Q.77 16.18fppbv
AW MILL RD 3/17/95 |GC/MS TO-14 |AMBIENT AIR 1330-20-7 m,p-Xylene 0.84 345.40lppbv
SAW MILL RD 3/17/98 |ASTM D-3416 |AMBIENT AIR 74.-82-8 Mathane 0.001 ND|%
SAW MILL RD 3/17/95 |ASTM D-3416 |AMBIENT AIR 77127-37-8  iNitrogen 78 NDj%
SAW MILL RD 3/17/8% |GC/MS T0-14 |AMBIENT AIR 95-47-6 o-Xylana 0.32 34540)ppbv
SAW MILL RD 3117195 |ASTM D-3418 |AMBIENT AIR 7782-44-7 Oxygen 22 ND|%
SAW MILL RD 3/17/85  |GC/MS5 TO-14 |AMBIENT AIR Unknown alkane 24 |JN ND|ppby
SAW MILL RD 3785 |GCHMS TO-14 JAMBIENT AIR Unknown alkane 2% |JN ND|pphv
SAW MILL RD 3/17/85 |GC/MS TO-14 JAMBIENT AIR Unknown hydrocarbon 24 |JN ND|ppbv
SAW MILL RD 3/17/85 |GC/MS TO-14 JAMBIENT AIR Unknown hydrocarbon 18 |JN ND|ppbv
SAW MILL RD 3117/85  |GC/MS TO-14 |AMBIENT AR Unknown hydrocarbon 7.1 [N ND|ppby
SAW MILL RD 3117195 |GC/MS T0-14 |AMBIENT AIR Unknown hydrocarbon 5.3 |JN ND|ppbv
SAW MILL RD 3/17/85 |GC/MS TO-14 |AMBIENT AIR Unknown oxygenated hydrocarbon 18 |JN ND|ppby
SAW MILL RD 317/85 |GC/MS T0-14 |AMBIENT AR Unknowi oxygenated hydresarbon 10 jJIN ND|ppbv
SAW MILL RD 317195 IGC/MSE TO-14 JAMBIENT AIR Unknown oxygenated hydrecarbon 8.8 |JN NDjppbv
SAWMIELRD _ |3/17/95 |GC/MS TO-14 |AMBIENT AIR Unkniown oxygenated hydrecarbon 8.4 1IN ND|ppbv
SVP-10 NEW 3/17/85 JASTM D-3416 |SOIL VAPOR 124-38-9 Carbon dioxide 3.6 NDj%
SVP-10 NEW 3/17/86 JASTM D-3418 [SOIL VAPOR 124-38-9 Carbon dioxide 3.5 NDi%
SVP-10 NEW 3/17/85 JASTM D-3416 [SOIL VAPOR 74-82-8 Methans 2 ND{%
SVP-10 NEW 3/17/85 JASTM D-3416 [S0IL VAPOR 74.82-8 Mathane 2 NDI%
SVP-10 NEW 3/17/95 JASTM D-3416 [SOIL VAPOR 7727-37-9  |Niteogen 33 NDi%
SVP-10 NEW 3/17/85 JASTM D-3416 [SOIL VAPOR 7727-37-9  |Nitrogen 83 ND|%
SVP-10 NEW 3/17/96 JASTM D-3416 [SOIL VAPOR 7782-44-7 Oxygen 1.3 NP|%
SVP-10 NEW 3/17/95 JASTM D-3418 |SOIL VAPOR 7782-44-7 Oxygen 1.3 ND|%
SVP-10 NEW 3{17/96 {ASTM D-3416 [SOIL VAPOR Totel non-methane hydrocsibons® 0.02 NDI%
SVP-10 NEW 3/17/95 {ASTM D-3416 SO VAPOR Totel nan-methane hydrocarbons® 0.018 ND1%
SVP-10-NEW 37198 |GCIMS TO-14 [SOIL VAPOR Unknown alkene 6200 |JN ND|ppbv
SVP-10-NEW 317196 1GCIMS5 TO-14 |S0IL VAPOR Unknown alkane 5500 [N ND|ppbv
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SVP-10-NEW 3/17J95 JGCIMS T0-14 SOIL VAPOR Unknowrt hydrocatbon 4200 |JN ND|ppbv
SVP-10-NEW 3/17/96 |GCIMS TO-14 5011 VAPOR Unknown hydrocarbon 4100 JJN ND|ppbv
SVP-10-NEW 3/17/95 |GC/ViS TO-14 S0IL. VAPOR Unknown hydrecarbon 4000 [IN NDippbv
SVP-10-NEW 317195 |GCIMS TO-14 1SOIL VAPCR tnknown hydrocarbon 3900 |JN ND|ppbv
SVP-10-NEW 3/17/95 {GCIMS TO-14 SOIL VAPOR Unknown hydrocarbon 3300 |JN ND|ppbv
SVP-10-NEW 3/17/96 |GC/MS TO-14 SOIL VAPOR Unknown hydrocerbon 3100 JJN NB|ppbv
SVYP-10-NEW ar17/96 |GCIMS TO-14 SOIL VAPCR Unknown hydrocarbon 2700 [JIN ND{pabv
SVP-10-NEW 3117/95 TaeiMs T0-14 | SOIL VAPOR Unknown oxygsnated hydrocarbon 6800 [JN ND|ppbv
SvP-19 3/17/86 JASTM D-3416 SOIL VAPOR 124-38-9 Carbon dioxide 0.69 ND|%
SVP-19 3/17/95 1GCIMS TO-14 SOIL VAPOR 76-69-4 Fraon 11 0,32 56.95ppbv
5VP-19 3717495 |GCIMS TO-14 SOIL VAPOR 75-71-8 Freon 12 Q.41 16.18{ppbv
SVP-19 3/17/06 |ASTMD-3416 JSOIL VAPOR 7727-37-9  |Nitrogen 78 ND|%
SVP-19 3/17/95 |ASTM D-3418 SOIL VAPOR 7782-44-7  [Oxygen 21 NDi%
SVP-19 3/17/95 |GCIMS TO-14 SOIL VAPOR Unknown hydrocarbon 22 1IN ND|ppbv
SVP-19 3/17/95 [GC/MS TO-14 SOIL VAPCR Unknown hydrocarben 20 [JN ND|pphv
SVP-18 3/17/96 |GCIMS TO-14 SOIL VAPDR Unknown hydrocatbon 17 [JN ND{ppbv
SVP-19 af17/9%  |GC/MS TO-14 SOIL VAPOR Unknown hydrocerbon 13 N ND{ppbv
svp-19 a717/96 |GCIMS TO-14 S0I. VAPOR Unknown hydiecarbon 10 LN ND{ppbv
SVP-19 4717195 {GCIMS TO-14, [SOIL VAPOR Unknown hydrocarbon 9.3 lUN ND|ppbv
SVP-18 3717/96 |GC/MS TO-14 {SOIL VAPOR Unknown oxygenated hydtocarbon 5.9 |JN NE|pphv
SVP-36 3117098 |ASTMD-3416 |SOIL VAPOR 2.1 NDj%

95| GEM { o Er b
SVP-36 2/17/36 |ASTM D-3416 S0l VAPOR 7721-37-9  |Mitrogen 83 ND
SVP- a5 |ASTMD-3416 {SOIL VAPOR 7782-44-7 ND
EVE: Fiat |GG A |S0INAPOE i “stenchisl b
SVP-36 3/17/95 JGCHMS TO-14 |SOIL VYAPOR 108-88-3 Toluena 3.4 pobv
ND -No Data

Shading indlcates exceedance of the screening value.

»Minimum screening value from Table 4-4. ASILs are not used, however,
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LOCATION SAMPLE DATE Media CAS 1D PARAMETER RESULT [ Q Value! UNITS

OFA-1-210 5/30/98 Amblent Afr |74-87-3 Chloromethane 0.588 Q.67 PPBV
OFA-1-210 65/30/96 Ambient Afr |76-69-4 Freon 11 0.24 56.95{PPBV
QFA-1-210 6/30/956 Amblent Akt |76-71-8 Freon 12 0.47 16.18}PFBY
OFA-1-210 5/30/9% Ambient Alr [NA Unknown alcohol 4.4 JN NDirPPBV
OFA-1-210 6/30/95 Arnbient Alr [NA Unknown alcohel 3.7 JN NDIPFBV
OFA-1-210 5/30/95 Ambient Alr [NA Unknown aldehyde 5.1 JN ND{PPBV
OFA-1-210 5/30/956 Ambient Air [NA Unknown aikans 2.2 JN ND{PPBY
OFA-1-210 5/30/9% Ambient Alr [NA Unknown alkene 24 JN ND|PPBV
OFA-1-210 5/30/95 Ambient Air [NA Unknown aromalic 24 JN ND|PPBV
QFA-1-210 6/30/986 Amblent Air [NA Unknown hydrocarbon 4.6 JN ND|PPBYV
OFA-1-210 6/30/956 Ambiant Air [NA Unknown hydrocarbon 18 JN ND|ppRYV
OFA-1-210 6/30/96 Amblent Alr [NA Unknewn hydrocarbon 8.2 JN ND|PPBV
OFA-1-210 5/30/956 Ambiant Alr [INA Unknown hydrocarbon 18 JN ND|PPBY
QFA—1 -230 5/30/85 Ambient Air |60784-31-8 {{Z]-2-Nonens| 25 JN ND|PPBV

OFA-1-230

OFA-1-240

OFA-1-240

100-41-4

Ethyl benzene

5/30/95 Amblent Ajr |75-69-4 Freon 11 0.3 56.95|PPBY
OFA-1-230 5/30/96 Ambient Airj76-71-8 Freon 12 0.8 16.18|PPBV
OFA-1-230 5/30/96 Ambient Air jNA Urknown aleohol 8.2 JN ND|[PPBV
OFA-1-230 5/30/95 Ambient Air [NA Unknown alkene 3.5 JN ND{PPBV
OFA-1-230 5/30/96 Armbient Air [INA Unknown alkans 2,2 JN ND{PPBV
OFA-1-230 5/30/95 Ambient Alr [NA Unknown alkane 2.2 JN NDIFPBEV
OFA-1-230 5/30/96 Amblent Afr jNA Unknown alkena 3.2 JN ND{PPBV
OFA-1-230 5/30/958 Amblent Alt fNA Unknown alkans 4.3 JN NDHPPBV
OFA-1-230 5/30/956 Ambient Alr [NA Unknown alkana 24 JN NDipPBV
OFA-1-230 5/30/86 Ambient Afr [NA Unknown hydrocarbon 8.6 JN NDIPPBY
OFA-1-240 5/30/98 Ambilent Akt |[95-63-6 1,2.4-Trimethylbenzene 0.31 85.43iPPBV
OFA-1-240 5/30/95 Ambiant Alr [10059-313-9 ] 2-Mathyl-2-undecanethiol 18 JN ND{PPBV
OFA-1-240 5/30/85% Ambiant Alr [108-10-1 4-Meathyl-2-pentancne 4.3 JN 7.81|PPBV

5/30/95 Ambient Alt |2100-17-8 4-Pantenal 7.8 JN ND|PPBV

OFA-1-280

6730785

Ambient Air

100-51-6

Benzansmethano!

5/30/95 Ambient Alr 0.7

OFA-1-240 5/30/95 Ambient Air[76-68-4 Froon 11 .39 56.95|PPBYV
OFA-1-240 5/30/95 Amblent Air{75-71-8 Freon 12 0.74 16.18|PPBY
OFA-1-240 5/30/95 Amblent Air{1330-20-7 m,p-Xylens 4.3 34540|PPBY
OFA-1-240 6/30/95 Ambient Air {95-47-6 o-Xylene t.4 345.40|PPBV
OFA-1-240 5/30/95 Ambient Airj127-18-4 Tetrachlorasthense 0.3 0.16| FPBYV
OFA-1-240 5/30/95 Ambient Air[108-88-3 Toluene 6 48.53|PPBV
OFA-1-240 5/30/96 Amblent Alr fNA Unknown slkane 3.4 JN ND|PPBV
OFA-1-240 6/30/95 Ambient Alr [NA Unknown alkena 2.1 JN ND|PPBV
OFA-1-240 B5/30/986 Amblent Afr [NA Unknown branched benzens 4.3 JN ND|rPPBV
OFA-1-240 6/30/95 Ambient Alr [NA Unknown hydrocarbon 8.4 JN ND|PPBV
OFA-1-240 5/30/96 Arblent Alr INA Unknown hydrocarbon 7.2 JN ND|PPBV
OFA-1-240 6/30/95 Amblent Alr [NA Unknown hydrocarbon 11 JN ND|PPBV
OFA-1-240 6/30/9% Ambient Air |NA Unknown hydrocatbon 10 JiN ND|PPBV
OFA-1-250 5/30/9% Amblent Air|96-15-1 2-Methyl-1-butanamine 22 JiN ND|pPPBV
OFA Alr|3524-73-0 _|5-Mothyl-1-hoxone 4.7 an | ND|ppBY

_(_)FA-1-260 6/30/95 Ambient Alr |830-57-4 Butylcyclopropane

0 D] A fittd

OFA-1-250 5/30/95 Ambient Air|100-41-4 Ethyl henzone 0.26 105.28|PPBV
OFA-1-250 5/30C/85 Ambient Air|76-69-4 Fraon 11 .34 56.95|PPBV
OFA-1-260 5/30/85 Ambient Air|75-71-8 Freon 12 0.72 16.18|PPBY
OFA-1-260 5/36/95 Amblent Air]|1330-20-7 m,p-Xylens 1.4 345.40|PPBV
OFA-1-250 5/30/85 Ambient Air|95-47-6 o-Xylene 0.53 34540|PPRV
OFA-1-250 5/30/85 Ambient Air|108-88-3 Toluena 1.6 48,53|PPBV
OFA-1-250 5/30/95 Amblient Alr [NA Unknown slkane 4,2 I ND|pPBV
OFA-1-250 6/30/85 Amblent Alr {NA Unkaown alkane 3.6 JN ND|ppBV
OFA-1-250 5/30/95 Ambient Air [NA Unknown alkane 4.1 JN ND|PPBV
1120tab5xls
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OFA-1-260 5/30/9% Amblent Air [NA Unknown alkane 4.3 JN ND|PPBV

OFA-1-250 5/30/96 Amblent Air JNA Unknewn aromatic 3.9 JN ND{PPBYV

OFA-1-260 5/30/95 Amblent Air {NA Unknown hydrocarbon 10 ND

HN 1

CINFAS
ONA-1

6/30/95

TAL]

105.28{PPBYV

6/30/95

NA

Be
Freon 114

Ambient Air1100-41-4 Ethyl benzens 0.38
ONA-1 5/30/96 Amblent Air|75-69-4 Fieon 11 0.24 56.95|PPBV
ONA-1 §/30/95 Ambilent Alr |76-71-8 Freon 12 0.46 16.18|PPBV
ONA-1 5/30/95 Amblent Alr §1330-20-7  |m,p-Xylene 2 34540|PPBV
ONA-1 5/30/95 Ambient Alr 196-47-8 o-Xylens 0.39 345.401PPBV
ONA-1 6/30/95 Amblent Air108-88-3 Toluene 2.6 48.53|PPBY
ONA-1 5/30/95 Amblent Air [NA Umknown branched alkane 7.8 JN ND|rPBYV
ONA-1 5/30/96 Ambient Alr [NA Unknown atkane 15 JN ND|PPBV
OMNA-1 5/30/86 Amnbient Alr jNA Unknown alkane 16 IN NCHPPBY
ONA-1 6/30/96 Ambisnt Air [NA Unknown slkane 11 JN ND}PPBV
ONA-1 6/30/95 Ambient Alr [NA Unknown hydrocarton 34 JN ND|PPBY
ONA-1 5/30/95 Amblent Alr [NA Unknown hydrocarbon 4.6 JN NDIPPBV
ONA-1 5/30/85 Amblent Alr JNA Unknown hydrocarbon 4.5 JN NDIPPBV
ONA-1 5/30/9% Amblent Air {NA Unknown hydrocarbon 5.9 JN ND|PPBV
ONA-1 5/30/95 Amblent Air |[NA Unknown hydroesrbon 2.4 JN ND|PPBV
ONA-1 5/30/85 Amblant Air INA Urnknown hydrecarhon 5.2 JN ND|PPBV
SK-1-39 5/30/86 Skirt Air 76-71-8 Freon 12 0.44 16.18|PPBV
SK-1-38 5/30/95 Skirt Air 108-88-3 Toluens 0.57 48.53}PPBV
SK-1-39 5/30/95 Skirt Ale NA Unknown alkana a3 JN ND|PPBY
SK-1-39 5/30/85 Skiet Alr NA Unknown alkane 9.0 JMN ND|PPBV
5K-1-39 5/30/9% Skirt Ale NA Unknown branched alkene 4.7 JN ND|PPBV
5K-1-39 5/30/96 Skiit Air NA Unknown cycloalkane 10 JN ND{PPBV
5K-1-39 5/30/956 Skirt Alr NA Unknown hydrocarbon 2.9 JN ND{PPBY
Skirt Ai Unknown substituted benzens 2.5 JN

ND|PPBV

4-Pentenal
hiBrame

SK-1-b4 Skirt Air 76-14-2 0.54 3290.14|PPBV
§K-1-64 5/30/96 Skirt Air 75-71-8 Freon 12 052 16.18{PPBV
SK-1-64 5/30/96 Skirt Alr 1330-20-7 m,p-Xylens 1.5 34540|PPBV
SK-1-54 5£30/25 Skirt Air 85-47-6 a-Xylens 0.56 34540|PPBV
SK-1-654 5/30/25 Skirt Alr 108-88-3 Toluene 2 48.531PPRY
SK-1-54 5/30/86 Skirt Air NA Unknown slksne 30 JN NDirPBY
SK-1-64 6§/30/85 Skirt Alr NA Unknown slkane 21 JN ND|PPBV
SK-1-64 5/30/95 Skirt Air NA Unknown alkane 4 JN ND|PPBV
SK-1-64 6/30/96 Skirt Alr NA Unknown atkane 7.9 JN NDIPPBV
SK-1-64 6/30/95 Skirt Air NA Unknown alkane 4.8 JN ND|PPBV
SK-1-54 5/30/95 Skirt Ak NA Unknown slkane 13 JN ND|PPBV
SK-1-B4 5/30/95 Skirt Alr NA Unknown cycloalkane 5.0 JN NDIPPBV
5K-1-64 5/30/05 Skirt Alr NA Unknown hydrocarbon 5.6 JN NDjpPBY
Skirt Al 27 JN ND

56.95|PPBY

5K-1-60 5/30/95 Skirt Alr 76-69-4 Freon 11 0.28

SK-1-60* 6/30/95 Skirt Air 75-71-8 Fraon 12 0.58 16.18}PPBY
SK-1.60* 6/30/86 Skirt Alr 75-00-2 Methylene chioride 0.68 0.16|PPBY
SK-1-80* 5/30/96 Skirt Air 108-95-2 Phenal 3.3 JN NDIPPBYV
SK-1-60* 65/30/96 Skirt Air 108-88-3 Toluene 0.39 48.53|PPBV
SK-1-60* 5/30/956 Skirt Air NA Unknown slkane 28 JN ND{PPBV
SK-1-80* 6/30/85 Skirt Aje NA Unknown alkane 4.1 JN ND{PPBV
SK-1-60* 6/30/85 Skiet Air NA Unknown amine 12 JN ND|PPBV
SK-1-60* 5/30/9% Skirt Air NA Unknown braenched elkene 7.3 JN ND|PPBYV
SK-1-60* 6/30/96 Skirt Air NA Unknown hydrocarbon 6.3 JN NDiPPBV
SK-1-60* 6/30/95 Skist Alr__|NA Unknown hydrecarbon 5.2 JN NDiPPBY
S5K-1-60* 5/30/85 Skirt Alr NA Unknown hydrocatbon 4.1 JN ND|PPBV
SK-1-80* 5/30/95 Skirt Alr NA Unknown hydrocarbon 11 JN ND|PPBV
5K-1-63 5/30/96 Skirt Alr 96-63-6 1,2,4-Yrimsthylbenzens 1.7 85.431PPBYV
5K-1-83 5/30/96 Skirt Air 108-67-8 1,3,8-Trimethylbanzena 0.38 85.43|PPRYV
112Hab5xs
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SK-1-63 5/30/96 Skirt Air 76-00-3 Chloroethane 2.4 1732.35|PPBV
5K-1-683 6/30/85 Skirg Alr 74-87-3 Chloromethane 0,87 0.67|PPBV
5K-1-63 5/30/95 Skirt Alr 111-82-0 Dodecancio acid, methyl ester 42 JN NDierBY
5K-1-83 6/30/95 Skirt Alr 100-41-4 Ethyl banzene 0.64 10528 |FPBY
SK-1-63 5/30/65 Skirt Air 75-69-4 Freon 11 0.29 56.95|PPBV
S5K-1-63 6/30/95 Skirt Alr 75-71-8 Fraon 12 0.39 16.18{PPBV
SK-1-83 5/30/95 Skirt Air 1330-20-7 _ Im,p-Xylene 3 34540{PPBV
SK-1-63 5/30/86 Skirt Alr 108-88-3 Toluene 48.53|PPBV
5K-1-83 6/30/95 skirt Air NA Unknown alkane JN ND|rPBV
SK-1-63 6/30/96 Skirt Afr NA Unknown smine JN NDiFPBY
SK-1-63 5/30/95 Skirt Air NA Unknown branched alkene JN NDIPPBV
5K-1-63 16/30/95 skirt Air NA Unknown brenched atkans JN ND|pPBV
8K-1-63 ©/30/9% Skirt Air tNA Unknown brsnched alkene JN ND|PPBV
5K-1-63 6/30/95 Skirt Air NA Unknown branchad alkane JN ND{PPBV
SK-1-83 5/30/26 Skt Air NA Unknown cycloalkane JN NDIPPBV
SK-1-83 5/30/86 Skist Air NA Unknown cycloalkane JN ND|PPBY

Skirt Alr NA Unknown hydrocar NDIPPBV

SK-1-63
£
SVP-1-39

5/30/96
LREE: Billenaohisud
§/30/956 Soil Gas NA Unknown alkene

95 Soit G Unknewn branched atkens

JN ND|PPBV

£y £
SVP-1-54 6/30/95 Soll Gas 1330-20-7
SVP-1.54 5/30/96 Soil Gas 75-09-2

m,p-Xylane
Mathylene chloride

SYEL Siatig i 7801 i salhas PR e
SVP-1-64 6/30/85 Soll Gas NA Unknown slkane 10 JN
SVP-1-64 6/30/95 Soil Gas NA Unknown branched slkane 10 JM
SVP-1-564 5/30/95 Soil Gas NA Unknown oyclic 26 JN
SVP-1-54 5/30/95 Soll Ges NA Unknewn hydrocarbon 7.9 JN
SVP-1-64 5/30/95 Soll Gas WA Usknown hydiecarban 5.8 Ji
SVP-1-64 5/30/96 Soil Gas NA Uinknown hydrocarbon 7.8 JN
SVP-1-64 5/30/95 Soil Gas NA Unknown hydrocarbon 18 JN
SVP-1-54 65/30/986 Soil Gas NA Unknown hydrocarbon 11 JN
5vP-1-64 5/30/05 Soil Gas NA Unknown ketone 17 JN
Soll Gas Unknown substi

SVP-1-54
SVP-1-60

5/30/95
3014
5/30/9%

Soil Ges NA Unknown alkane 47 JN

SVP-1-60 6/30/95 Soll Gas NA Unknown alkene 53 Ji
5VP-1-80 6/30/956 Soil Gas NA UNknown glkeno 35 IN
SVP-1-60 5/30/95 Soll Gas NA nknown cycloalkanse an JN
SVP-1-60 B5£30/95 NA Unknown hydracarbon 51 JN

Unknown substituted benzene

730781 Taizon % Eens
6/30/95 100-41-4 Ethyl benzens 1.4 105.28|PPBV

SVP-1-8

SVP-1-683 1330-20-7 -Xylena 2.1 ND|PPBV
SVP-1-63 §/30/96 95-47-6 o-Xylene 4.8 NDPPBV
SVP-1-83 5/30/95 Soil Gas 108-88-3 Toluene 4 48.53|PPBV
SVP-1-63 16/30/05 Soil Gas NA Unknown alkana 770 JN ND{PPBV
SVP-1-63 6/36/85 Soil Gas NA Unknown alkane 860 JN NDIPPBY
SVP-1-63 5/30/85 Soil Gas NA Unkneown alkane 1600 JN ND|PPBV
SvpP-1-63 5/30/9% 5oil Ges NA Unknown aslkene | 760 JN NB|FPBV
SVP-1-63 5/30/95 Solt Gas NA Unknown slkene 730 JN NDIPPBY
SVP-1-63 5/30/95 Soll Gas NA Unknown branched alkane 1600 JN ND{PPBV
SVP-1-63 5/30/95 Soll Ges NA Unknown branched alkane 800 JN ND|PPBV
SVP-1-83 6/30/95 Soit Gas NA Unknown oycloalkane 980 IN NDIPPBV
S5VP-1-63 5/30/95 Soil Gas NA Unknown cyclohexane 640 JN NDiPPBV

Soil G NA Unknown cyclopantans ND

1120tab5x08
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pies

Yalue?

QFA-2-40

OFA-2-60
DAL
OFA-2-60

i}
811

61

£L 1

Ambient Alr

95-63-8

SEAGHIITG B IneN
1,2,4-Trimethylbenzena

195

Chloromethane

OFA-2-40 a/1/96 Amblont Alr{76-692-4 Freon 11 .28 56.95|PPBYV
OFA-2-40 8/1/95 Amblent Air|75-71-8 Freon 12 0.47 16.18| PPBY
0OFA-2-40 8/1/95 Amblent Alr | 1330-20-7 m,p-Xyleno 0.65 345.40|PPBY
OFA-2-40 611795 Amblent Air{108-88-3 Toluene 0.75 48.53|PPBYV
OFA-2-40 6/1/96 Ambient Alr [NA Unknown alcohol 13 JN ND|PPBV
OFA-2-40 8/1/96 Amblent Air [NA Unknown alkane 6.0 JN ND|PPBY
OFA-2-40 68/1/95 ' Amblent Alr |[NA Unknown branched alkane 14 JN ND{PPBV
OFA-2-40 6/1/96 Armblent Alr |NA Unknown branched alkane 4.8 JN ND{PPBY
OFA-2-40 6/1/98 Ambiant Alr [NA Unknown branched alkane 19 JN ND|PPBV
OFA-2-40 6/1/85 Ambient Air iNA Unknown branched alkane 7.5 JN ND{PPBYV
OFA-2-40 6/1/96 Arnbiant Alr [NA Unknown hydrocerben 5.8 JN NDiPPBY
OFA-2-40 6/1/85 Arablent Air fNA Unknown hydrocarbon 4.3 JN NDIPPBYV
QOFA-2-40 6/1/95 Amblent Air {NA Unknown hydrocarbon 7.3 JN ND{PPBV
6/1/96 Amblant Alr EINA Unknown hydrocarbon 15 JN ND

OFA-2-80

/95 Ambient Air |74-87-3 0.81 0.67|PPBV

OFA-2-60 6/1/95 Ambient Air |75-69-4 Freon 11 0.28 56.95|PPBV
OFA-2-60 B8/1/95 Amblent Air{78-13-1 Freon 113 0.84 1789.49{FPBY
QOFA-2-60 6/1/95 Ambient Alr j76-71-8 Frean 12 0.45 16.18{PPBV
OFA-2-60 6/1/95 Ambient Air [1330-20-7  im,p-Xylens 0.5 34540jPPBV
OFA-2-60 6/1/88 Ambiant Air |95-47-6 o-Xylene 0.2 34540{FPBV
OFA-2-60 6/1/95 Ambient Air |108-88-3 Toluens 0.81 48.53{PPBV
OFA-2-60 8/1/95 Arnbient Adr [NA Unknown alcohol 4.4 JN NDJPPBV
OFA-2-60 &§/1/95 Ambiant Air [NA Unknown alkane 2.5 JN NDIFPBY
OFA-2-60 8/1/96 Arnbient Air [NA Unknown alkane 2.3 JN ND|PPBV
OFA-2-60 6/1/95 Ambiant Air [NA Unknown alkane 3.4 JN ND|PPBV
OFA-2-60 8/1/96 Ambient Alr [NA Unknown alkanoio acld 8.6 JN ND|pPPBV
GFA-2-60 8/1/95 Ambient Air [NA Unknown hydrocarbon 2.2 JN ND|pPBV
OFA-2-60 6/1/95 Ambient Alr [NA Unknown hydrocarbon 4.2 JN NDIPPBY
OFA-2-60 6/1/96 Ambient Air iNA Unknewn hydracarbon 18 JN NDIPPBV
OFA-2-80 6/1/95 Atmbient Alr |[NA Unknown hydrocarbon 3.9 JN ND|PPBY
OFA-2-60 6/1/95 Ambient Alr [NA Unknown hydrocarbon 6.4 JN ND{PPBV
&/1/95 Amblent Air {98-67-9 4-Hydroxy-banzenesulfonic acid 25 JN NDIPPBV

195

[OF, ] 1Gi1an X AN Bl S

OFA-2-80 6/1/95 Amblent Air |74-87-3 Chloromethans 0.8 0.67|PPBV
OFA-2-80 8/1/96 Amblent Air]75-71-8 Freon 12 0.48 16.18|PPBY
9FA-2-80 B/l Ambient Air{1330-20-7 |m,p-Xviene 0.79 34540|PPBV

OFA-2-80

NA

£ 3L 1105 Arbis £ ‘sfmehlaroethes b IER

0OFA-2-80 8/1/95 Ambient Air]108-88-3 Toluena 48.53|PPBV
OFA-2-80 8/1/95 Amblant Air {NA Unknown atkane JN ND|PPBV
OFA-2-80 &6/1/95 Ambient Air iNA Unknown branchad atkane JN ND|PPBY
OFA-2-80 6/1/96 Ambient Alr iNA Unknown hydrocarbon JN ND|PPBY
OFA-2-80 6/1/95 Amblent Air |NA Unknown hydrocarbon N ND|PPBY
QOFA-2-80 B6/1/9b Ambient Air JNA Unknown hydrocarbon JN ND|PPBV

6/1/95 Amblent Air Unknown hydrocarbon JM ND

6/1/95 Amblent Alr{74-87-3 Chloromsthane B
6/1/95 Amblent Air{75-71-8 Freon 12 0.58
B6/1/95

1330-20-7

e, p-Xyl
[T

6/1/95 Amblent Alr|168-88-3 Toluene 21 48.53{PPRV
6/1/95 Amblent Air [NA Unknown hydrocarbon 6.2 JIN NDiPPBV
8/1/95 Amblent Air [NA Unknown hydrecarbon 5.4 JN NDiPPBV
6/1/95 Amblent Alr |526-73-8 1,2,3-Trimethylbanzene 20 JN 8543IPPRY
671705 Amblent Aly |95-63-6 1.2,4-Trimethylbenzens 3,7 85.43{PPBY

112HabSxls

6/1

73

Ambient Air

/a5

108-67-8

1,3,8-Trimethylbenzene
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ONA-22 6/1/96 Ambient Air}74-87-3 Chloremethane 0.58 0.67|PPBV
ONA-22 6/1/95 Ambient Alr[100-41-4 Ethyl Banzene 1.3 105.28|PPBV
DNA-22 8/1/98% Amblent Alr [76-71-8 Freon 12 0.65 16.18{PPBV
ONA-22 6/1/95 Amblant Alr|1330-20-7 _ Im,p-Xylene 2,7 345.40|PPBV
ONA-22 811498 Ambient Air}95-47-6 o-Xylens 0.35 345.40]PPBV
ONA-22 6/1/85 Ambient Alr|108-88-3 Toluene 1.4 48.53| PPBYV
ONA-22 6/1/95 Amblent Alr [NA Unknown afkane 27 NDiPPBV
ONA-22 6/1/95 Amblent Alr jNA Unknown slkane 53 ND|PPBY
ONA-22 6/1/85 Ambient Air [NA Unknown alkane 37 NP{PPBV
ONA-22 B8/1/95 Ambient Alr jNA Unknown branched atkane 49 ND|PPBV
ONA-22 6/1/86 Ambient Alr [NA Unknown hydrecarben 16 ND|PPBV
ONA-22 6/1/96 Ambient Air jNA Unknown substifuted benzene 18 ND|PPBV
ONA-22 6/1/85 Ambient Alr [NA Unknown substituted benzens a9 NDIPPBV
ONA-22 6/1/95 Ambiant Air jNA Unknown substituted benzens 20 ND|pPPBV

Ambient Alr [NA Unknown substituted benzene 15 NDIPPBV

ONA,

SK-2-39

6/1/95

Sk
Skirg Alr

Bapzen
Chiotomsthane

0.62

Skirt Abr

8/1/9%

74-87-3
SK-2-39 8/1/95 Skirt Alr 75-71-8 Freon 12 0.48
5K-2-39 6/1/96 Skirt Air 1330-20-7 _ |m.p-Xylens 1.2
5K-2-39 6/1/86 Skirt Al 108-95-2 Phenol 8.6 JN
5K-2-39 6/1/95 skt Alr 108-88-3 ‘Toluene Q.85
SK-2-39 6/1/85 Skirt Air NA Unknown slkane 8.5 JN
SK-2-38 6/1/9% Skhrt Air NA Unknown alkane 8.8 JN
£K-2-39 6/1/95 Skirt Alr NA Unknown alksne 5.0 JN
SK-2-39 6/1/96 Skirt Alr MNA Unknown branched alkene 7.3 JN
SK-2-39 81185 Skirt Air NA Unknown branchod alkane 4.9 JN
SK-2-39 6/1/95 Skirt Air NA Unknown hydrocarbon 7.3 JN
SK-2-39 8/1/95 Skirt Alr INA Unknown hydrecarbon 4.2 JN
SK-2-64 6/1/96 I 1,2,4-Trmethylbenzene 0.24 J

Chlotomethans 0.468
SK-2-84 6/1/98 Skirt Air 75-69-4 Freon 11 0.24 J
5K-2-54 6/1/95 Skirt Air 76-71-8 Frecn 12 0.46
SK-2-54 5/1/86 Skirt Alr 1330-26-7 imp-Xylene 0.69
SK-2-64 8/1/95 Skirt Alr 95-47-8 o-Kylene 0.22 J
5K-2-54 8/1/85 Skirt Akr 108-88-3 Toluens 0.82
5K-2-54 6/1/95 Skirt Air NA Unknown aromatic .0 JN
SK-2-54 8/1/85 Skirt Air NA Unknown aromatic 5.3 JN
SK-2-54 6/1/95 Skirt Alr NA Unknown hydrocarbon 6,2 JN
SK-2-54 8/1/85 Skirt Air NA Unknown hydracsrbon 14 JN
5K-2-64 6/1/95 Skirt Air NA Unknown hydrecarben 6.2 JN
SK-2-54 61186 Skirt Alr NA Unknown hydropsibon 7.9 JMN
SK-2-654 8/1/95 Skirt Alr NA Unknown hydrocarbon 6.6 JN
SK-2-60 8/1/95 Skirt Alr 74-87-3 Chloromethane 0,53
SK-2-80 6/1/9% Skirt Air 76-71-8 Freon 12 0.6
SK-2-60 8/1/95 Sklrt Alr 1330-20-7 m,p-Xylene 0.43
SK-2-60 6/1/96 Skirt Air 75-08-2 Mathylene chioride 0.46
S5K-2-60 8/1/95 Skirt Alr 108-88-3 Toluens 0.73
SK-2-60 6/1/85 Skirt Afr NA Unknown slkane 4.7 JN
5K-2-60 6/1/9% Skirt Air MNA Unknown alkane 18 JN
SK-2-60 6/1/956 Skirt Air NA Unknown alkene 7.0 JN
SK-2-60 6/1/95 Skirt Air NA Unknown alkane 5.5 JN
SK-2-80 6/1/85 Skirt Adr NA Unknown sfomatic 4.3 JN
£K-2-80 6/1/95 Skirt Air NA tnknown aromatic 4.3 JN
SK-2-60 B8/1/95 Skirt Alr NA Unknown hydrocaibon 8.1 JN
SK-2-80 /1785 Skirt Alr NA Unknown hydrocarbon 1 JN

SK-2-63

8/1/95 Skirt Alr

NA

Unknowr hydrocarbon

{He
Chloromethane

n |

6/1/196 Skirt Air 74-87-3 0.68
SK-2-63 6/1/9% Skirt Alr 111-82-0 Dodecanclc acld, methyl ester i5 JN
1120ab3xls
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S5K-2-63 6/1/95 Skirt Air 75-71-8 Freon 12 0.5 16.18|PPBV
SK-2-63 6/1/85 Skint Ailr 1330-20-7 m,p-Xylene 5.7 345.40|PPBV
SK-2-63 8/1/95 Skirt Air 108-88-3 Toluene 1.1 48.53|PPBV
SK-2-83 6/1/95 Skirt Alr [NA Unknown sleohol 6.9 IN ND|PPBV
SK-2-63 6/1/95 Skirt Alr NA Unknown slkane 12 JN ND{PPBV
SK-2-63 6/1/95 Skirt Afr NA Unknown alkene 120 JN ND{PPBYV
SK-2-83 6/1/95 Skirt Air NA Unknown alksns 8.8 JN ND{PPBV
SK-2-63 6/1/95 Skirt Air NA Unknown branched atkane 35 JN ND|pPBV
SK-2-63 6/1/95 Skirt Alr NA Unknown branched alkense 11 JN NDiPPBV
SK-2-83 6/1/9% Skirt Ale NA Unknown cycloalkans 7.0 JN ND|PPBYV
5VP-2-60 8/1/9% Soif Gas NA Unknown slcohol ND

sSVpP2-32 6/1/98 Sol Ib ND

8 o a2l

S5VP2-39

6/1/9%

Sall Gas

76-69-4

Freon 11

SVP2-39 8/1/96 Soll Gasg 76-71-8 Freon 12
5VP2-39 8/1/9% Soll Gas 1330-20-7  m,p-Xylena

§VP2-39

8/1/95

Soll Gas 95.47-6

o-Xylone

avidd

79

2ah

oG

5VP2-63

Soil Gas

g

SVP2-39 6/1/95 Soll Gas 108-88-3 Toluene 1.2 48.53|PPBV
SVP2-39 6/1/86 Soil Gag NA Unknown alkane 2.6 JN NDIPPBV
S5VP2-39 6/1/96 Soil Gas NA Unknown alkans 4.5 JN NDIFPBY
5VP2-39 671795 Soll Gag MNA Unknown branchad alkane 3.2 JN NDiPPBY
SVP2-39 6/1/95 Soil Gas NA Unknown cycloslkane 3.6 JN ND{PPBY
SVP2-39 8/1/95 Soil Gas NA Unknown hydrocarbon 5.6 JN NDippBvV
SVP2-39 6/1/95 Soil Gas NA Unknown hydrocarbon 3.4 JN ND}pPPBY
sSvP2-39 6/1/85 Soil Ges NA Unknown hydrocarbon 13 JN ND{PPBV
SVp2-39 6/1/85 Soil Gas NA Unknown hydrocarbon 8.0 JN ND|ppBYV
sVp2-39 6/1/85 Soll Gas NA Unknown hydrocarben 2.7 JN ND|PPBV
SVP2-89 6/1/9% Soll Gas NA Unknown hydrecarbon 4.4 JN ND|PPBY
SVP2-54 8/1/9% Soll Gas NA Unknown alcehol 6.0 JN ND|PPBY
SVP2-54 6/1/9% Soll Gas NA Unknown alkane 5.5 JN ND|PPBV
SVP2-54 8/1/9% Soll Gas NA Unknown aromatic 7.9 JN ND{PPBY
5Vp2-54 B8/1/95 Soll Gas NA Unknown aromatic 6.2 JN NDIPPBY
SVP2-54 8/1/95 Soil Gas INA Unknown sromatic 4.9 JN NEYPPBY
SVP2-54 6/1/95 Soif Gas NA Unknown hydrocarbon 7.2 JIN NDIPPBY
SVP2-63 61796 Soil Gas 95-83-6 1,2,4-Trimethylbenzense 0.31 ND|PPBV

6/1/986 74-87-3 Chloromethane 0.88
SVP2-63 B8/1/85 Soil Gas 75-89-4 Freon 11 0.28 56.95|PPBYV
SVP2-63 6/1/95 Soil Gas 75-7%-8 Freon 12 0.8 16.18{PPBV
8VP2-63 6/1/95 Soil Gas 1330-20-7  |m,p-Xylene 0.46 NDIPPBV
SVP2-63 6/1/95 Soil Gas 75-08-2 Mothylene chloride 0.29 1.53|PPBV
SVP2-63 8/1/95 Soil Gas 108-88-3 Toluense 0,96 48.53|PPBV
5VP2-63 B6/1/956 Soll Ges NA tnknown alkane 110 JN ND|prBV
5VP2-63 6/1/95 Soil Gas NA Unknown slkane a6 JN ND|PPBV
5VP2-83 6/1/85 Soll Gas NA Unknown arematic 8.7 JN ND|PPBY
SVP2-63 8/1/9% Soif Gas NA Unknown brenched alkane JN ND|PPBY
SVP2.83 6/1/85 Soil Gas NA Unknown brenched alkane JN NDIPPBY
SVP2-63 6/1/95 Soif Gas NA Unknown branched alkanse JN NBDIPPBV
SVP2-63 6/1/8% Soll Gas NA Unknown brenched alkane JN NB{PPBY
SVP2-63 6/1/95 Soit Gas NA Unknown branched alkane JN NDPPBYV
SVP2-63 6/1/85 Soil Gas NA Unknown hydrecatbon JN ND|PPBV
SVP2-63 6/1/885 Soll Gas NA Unknown hydrecatbon JN ND|PPBV

6/6/95

8

1,2

£ Afb
8/6/9% Ambient Alr | 76-68-4 Freon 11 0.24 56.95]PPBV
OFA-3-130 §/6/95 Ambient Alr|76-71-8 Freon 12 0.44 16.18|PPBV
OFA-3-130 8/68/96 Arnbient Air1330-20-7 m,p-Xylene 0.64 34540{PPBV
OFA-3-130 §/6/95 Amblent Air 195-47-8 o-Xylene 0.2 345.40|PPBV
1120tabSxls
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OFA-3-130 5/6/9% Amblent Air|108-88-3 Toluena 1.2 48.53|PPBY
OFA-3-130 6/6/95 Amblent Air [NA Unknown alkane 21 JN NDIFPBV
OFA-3-130 6/68/36 Ambient Air INA Unknown alkane 8.1 JN ND|PPBV
OFA-3-130 6/6/95 Amblent Air [NA tUnknown atkensa i2 JN ND|PPBV
OFA-3-130 6/6/98 Amblent Alr [NA Unknown branched alkane 77 JN ND{PPBV
OFA-3-130 6/6/95 Ambient Alr INA Uaknown branched atkens 9.6 JN ND|PPBV
OFA-3-130 6/6/95 Amblent Air [NA Unknown branched alkane 79 JN ND|rPPBY
OFA-3-130 B8/6/9% Ambient Alr [NA Unknown branched alkane 20 JN ND{FPPBV
OFA-3-130 6/6/95 Ambisnt Alr iNA Unknown oycloalkane 14 JN NDIPPBYV
OFA-3-130 6/6/85 Amblent Alr INA Unknown substituted benzene 15
OFA-3-130 B8/6/96 Ambient Alr [NA Unkrown substituted benzene 9.0

ey

O ;
6/6/95

OFA-3-160

Ambiont Air |74-87-3

Chloromethane
OFA-3-160 6/6/95 Ambisnt Alr | 75-69-4 Froon 11
OFA-3-160 8/6/95 Ambient Air375-71-8 Fraon 12
OFA-3-150 6/6/95 Ambient Alr|1330-20-7  |m,p-Xylens
OFA-3-150 6/6/95 Amblent Air]108-88-3 Toluone
OFA-3-160 8/6/9% Ambient Air INA Unknown slkane
OFA-3-150 6/6/85 Ambient Air [NA Unknown hydrocarbon
OFA-3-150 6/5/95 Ambient Air [NA Unknown hydrocarbon
OFA-3-160 8/6/9% Ambient Air JNA Unknown hydiecarbon
QFA-3-1 50 5 Ambient Air JNA Unknown hydrocathon

6/6/95 NA

ai
6/6/96

Alr176-69-4 Fraon 11

QFA-3-170 6/6/95 Ambient Alt {75-69-4 Freon 11 0.3 )

OFA-3-170 616195 Awmbient Air |76-71-8 Freon 12 0.54 16.18|PFBV
QFA-3-170 6/6/95 Ambient Alr |1330-20-7 _lm,p-Xylene 0.48 34540{PPBV
OFA-3-170 6/6/95 Amblent Ajr §108-88-3 Toluens 0.83 48 53|PPBY
OFA-3-170 8/6/95 Ambient Air [NA Unknown alkane 2.0 JN ND}PPBYV
OFA-3-170 6/6/95 Ambient Air |NA Unknown hydiocarbon 2.4 JN ND|PPBV
OFA-3-170 8/6/85 Ambiant Air f{NA Unknown hydrocarbon 2.9 JiN NDPPBV
OFA-3-170 6/6/95 Ambient Alr [NA Unkaown hydroeaibon 3.2 JN NDIPPBY |
OFA-3-170 6/6/95 Ambient Air [NA Unknown hydiocarbon 2.2 JN ND|PPBV
OFA-3-170 Unknown hydrocarben JN ND{PPBV

ONA-3 Amblent

ONA-3 6/6/95 Amblent Alr |76-71-8 Freon 12 0.68 16.18{PPBV
ONA-3 B8/6/9% Ambient Air]1330-20-7__ |m,p-Xylens 0.43 34540|PPBV
ONA-3 6/6/96 Amblent Air|108-88-3 Toluene 0.84 48.53{PPBV
ONA-3 8/6/95 Ambient Air jfNA Unknown alkane 2.0 JN ND{PPBV
ONA-3 B8/6/95 Ambient Air jNA Unknown alkene 3.7 JN NDIPPBV
ONA-3 6/6/95 Ambient Alr [NA Unknown aromatic 3.8 JN ND|PPBY
ONA-3 6/6/95 Amblent Air [NA Unknown branched alkane 25 JN ND{FPBV
ONA-3 5/6/85 Ambient Air [NA Unknown cyelic aromatio 4.2 JN NDjPPBV
ONA-3 6/6/95 Amblent Alr [NA Unknown hydrecarbon 3.4 JN ND|PPBV
ONA-3 6/6/95 Amblent Alr [NA Unknown hydrocarbon 2.1 JN ND|PPBV
ONA-3 68/6/85 Ambiant Air JNA Unknown hydrocarbon 2.2 JN NDiPPBV
ONA-3 6/6/95 Amblont Alr [NA Unknown hydrocarbon 2.6 JN ND|PPRV

Ambiont Air
14

NA

6/6/98
7878
6/0/35

Carbamilo acld, phonyl ester

2.1 JN

ND|pPBV

SK-3-39 Skirt Air 622-46-8 8.2 JN

5K-3-39 6/6/95 Skirt Air 78-71-8 Freon 12 052 16.151PPBV
SK-3-39 6/6/95 Sskirt Alr 1330-20-7 [m,p-Xylene 0.4 345401 PPBY
SK-3-39 6/6/9% Skirt Alr 108-88-3 Toluense 0.76 48.53|FPBV
S5K-3-39 6/6/96 Skirt Alr NA Unknown alkane 5.4 JN NDPPBV
SK-3-39 6/6/95 Skirt Air NA Unknown alkane 8.9 JN NE|PPBY
SK-3-39 6/8/95 Skirt Alr NA Unknown e¢yelic aremstic 26 “{JN ND|PPBY
SK-3-39 6/6/95 Skirt Alr NA Unknown oyclic aromatic 43 JN ND}PPBV
[SK-3-39 6/6/95 Skirt Air NA Unknewn hydrocarbon 6.1 JN NP|PPBV
1120ab5xds
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SK-3-39 §/6/96 Skirt Alr NA Unknown hydrecarbon 4.0 JN ND|PPBYV
§K-3-54 B8/6/95 Skirt Alr 120-82-1 1,2,4-Trichlorobenzens Q.6 PPBY
SX-3-54 816/95 skirt Al j95-63-8 1,2,4-Trimethylbenzens 0.25 PPBY
Skirt Al

ND|pPBV

SK-3-60

Skirt Alr

75-71-8

Freon 12

0.56

5K-3-.64 8/6/9% Skirt Air Cearbamic aoid, 2-propenyl ester i2 JN
SK-3-64 6/8/9% Skirt Alr Chloromethane 0.85 0.67|PPBV
SK-3-64 616195 ° Skirt Afr 100-41-4 Ethyl bsnzene 0.24 105.28|PPBY
5K-3-54 §/6/95 Skirt Alr 75-694 Fraon 11 3.6 56,95|PPBY
SK-3-54 68/8/96 Skirt Alr 75-71-8 Freon 12 0.78 16.18}PPBV
SK-3-54 6/6/956 Skirt Air 1330-20-7 im,p-Xyleno 0,68 345.40{PPBV
$K-3-64 6/6/96 Skirt Air 78-83-3 IMsthyl ethyl ketone 6.0 JN ND|PPBV
SK-3-54 68/6/95 Skirt Air 76-09-2 Mothylens chloride 0.28 .16iPPBV
5K-3-64 6/6/96 Skirt Air 95-47-6 o-Xylene 0.27 345.40|PPBV
5K-3-54 6/6/95 Skirt Ade 108-88-3 Toluanse .81 48.53|pPBY
5K-3-54 6/6/95 Skirt Air NA Unknown alkane 2.8 JN ND|PPBV
S5K-3-54 8/6/96 Skirt Air NA Unknown branched slkane 13 JN ND|PPBV
5K-3-54 6/6/96 Skirt Air NA Unknown brsnched alkans 2.8 JN ND|PPBV
SK-3-64 6/6/96 Skirt Air NA Unknown branchad alkena 20 JN ND|PPBV
SK-3-64 B8/6/96 Skirt Alr MNA Unknown branched alkene 35 JN ND|PPBY
SK-3-54 8/6/85 Skirt Air NA Unknown ayclic aromatic 31 JN ND|pPBV
SK-3-64 6/6/96 Skirt Alr NA Unknown hydrocarbon 2.0 JN ND{PPBYV
6/6/95 Skirt Alr NA Unknown ketone 4,7 JN ND}PPBV

1,3,5-Trimathylbenzene

B8/6/85 16.18|PPBV
S5K-3-80 6/6/95 Skirt Alr 1330-20-7 m,p-Xylene 0.7 234540iPPBV
SK-3-60 B8/6/96 Skirt Alr 108-88-3 Toluene 1.1 48.53|PPBV
SK-3-60 6/6/95 Skirt Air NA Unknown alksne 4.0 JN NBJPPBY
SK-3-60 6/6/95 Skhit Alr A Unknown alkane 7.7 JN NB{PPBV
SK-3-60 B/6/96 Skirt Air NA Unknown aromatic 21 SN ND{PPBY
SK-3-80 6/6/95 Skirt Alr NA Unknown hydrocarbon 4.1 JN NDIPPBV
SK-3-80 8§/6/9% Skirt Alr NA Unknown hydrocarbon 5.0 JN ND}PPBV
5K-3-60 6/6/95 Skirt Alr NA Unknown hydracarbon 5.1 JN ND|PPBV
SK-3-80 8/6/96 Skirt Air NA Unknown hydracarban 30 JN ND|PPBV
SK-3-60 8/6/95 Skirt Alr NA Unknown hydrocarbon 7.2 JH ND|PPBY
SK-3-80 6/6/9% Skirt Air NA Unknown hydrecarben 5.6 JN ND{PPBV
SK-3-60 6/6/95 Skirt Air NA Unknown substituted benzene 5.8 JN NDIPPBY
5K-3-63 6/8/95 Skirt Air 95-63-6 1,2,4-Trimethylbenzeone i 85.43{PPBV
5K-3-63 8/6/9% Skirt Alr 108-67-8 0.41% 85.43|PPRV

8/6/9%

1,1,1-Trichlorcethane

> ! 543 Sl i B B X

SK-3-63 6/6/95 Skirt Alr [Kil) cls-1,2-Dichloroethens 0.53 655.77 |PPBV
SK-3-83 6/6/95 Skirt Alr 100-41-4 Ethyl henzene 1.8 105.28{PPBV
SK-3-83 6/6/9% Skirt Alr 76-71-8 Fraon 12 0.85 16.18{PPBY
SK-3-63 8/6/95 Skirt Air 1330-20-7  |m.p-Xylens 3.4 345.40iPPBV
5K-3-63 6/6/9% Skirt Alr 95-47-6 o-Xylene 1.2 34540{PPBY
SK-3-63 8/6/95 Skirt Alr 108-88-3 Toluens 4.3 48.53]PPBV
SK-3-83 6/6/95 Skirt Alr NA Unknown alkane 9.8 ND|PPBV
SK-3-63 8/6/9% Skirt Air NA Unknown alkane 7.9 NDIPPBV
SK-3-63 8/6/9% Sklrt Alr NA Unknown branched alkane 9.8 NDIPPBV
5K-3-83 8/8/96 Skirt Air NA Unknown branched hydrecarbon 25 ND{PPBV
SK-3-63 6/6/9% Skirt Alr NA Unknown €13 hydrecatbon 18 ND|pPBV
SK-3-63 8/6/9% Skirt Air NA Unknown cyolle aromatic i1 ND|PPBV
SK-3-83 8/6/98 Skirt Air NA Unknown eycellc aromatic 21 ND|pPPBYV
SK-3-63 6/6/9% Skirt Air NA Unknown hydrocaibon 10 ND|PPBY
5K-3-83 6/6/9% Skirt Alr NA Unknown hydrocarbon 8.8 ND|pPPBV
SK-3-83 6/8/95 Skirt Alr NA Unknown hydrocaibon 20

112{#ab5xls
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SK-3-66 6/6/95 Skirt Air 108-90-7 Chlorcbenzene 0.71 1.74|PPBV
s T ; o

S5K-3-66 6/6/95 Skirt Air 75-69-4 Froon 11 .41 56.95|PPBV
SK-3-86 6/6/95 Skirt Air 76-71-8 Freon 12 0.55 16.18|PPBV
SK-3-66 6/6/95 $kirt Air 1330-20-7  |m,p-Xylene 2 345.40|PPBV
SK-3-86 6/6/95 Bkirt Air 76-09-2 Mathylerie ehlodde 0.39 0.16|PPBV
5K-3-66 8/6/95 Skirt Air 85-47-6 o-Xylene 0.93 345.40|PPBV
SK-3-86 6/6/95 Skirt Air 108-88-3 Tolusne 48.53|PPBV
SK-3-66 6/6/95 Bkirt Air NA Unknown elkane JN ND|PPBV
5K-3-66 6/8/95 Skirt Alr NA Unknown cyclic aromatlc JN NDIPPBV
S5K-3-66 6/6/95 Skirt Air NA Unknown oyclic aromatic JN ND}PPBV
SK-3-66 6/6/95 Bkirt Air NA Unknown hydrocarbon JN NDPPBY
SK-3-66 6/6/96 Skirt Alr NA Unknown hydrocarbon JN ND|PPBV
SK-3-66 B8/6/95 Skirt Air NA Unknown hydrocarbon JN ND|PPBV
SK-3-66 8/6/95 Skirt Air NA Unknown hydrocarbon JN ND|PPBV
SK-3-66 6/6195 Skirt Aly NA Unknown hydrocarban JN ND|PPBV
SK-3-66 8/6/95 Sklrt Alr NA Unknown hydrecarben JN NDiPPBV
SK-3-86 B8/6/95 Skirt Alr NA Unknown hydrocarbon JN NDirPBY
SVP-3-39 B8/6/95 Soll Gas NA Unknown alkane JN NDiPPBY
SVP-3-39 6/6/95 Soll Gas A Unknown slkans JN NDiPPBV
SVP-3-39 6/6/95 Soll Gas NA Unknown alkane JN NDyPPBV
SVP-3-39 6/6/95 Soil Gas MNA Unknown elkene JN ND{PPEBRY
SYP-3-32 8/6/95 Sail Gas NA Unknown cycloslkane JN NDiPPBV
SWP-3-39 6/6/85 Soll Gas NA Unknown oyaloalkans JN ND|PPBY

" a "

8/6/95 _Soi_l Gas 62_%48-8 Carbamic acid, ph

VP-3-54
)
$VP-3-54

ks,

§/6/9% Soil Gas

75-69-4 Frecon 11 0.39 56.95|PPBV

S5viP-3-54 6/6/96 Soil Gas 1330-20-7 m,p-Kylene 0.26 ND|PPBV
5VP-3-54 616/95 Soil Gas 75-09-2 Methylene chloride 0.61 1.53|PPBY
SVP-3-54 6/6/95 Soijl Gas 108-88-3 Toluena 0.3 48.53|PPBV
S5VP-3-54 6/8/96 Soil Gas MNA Unknown glkano 6.8 JN ND|PPBV
SVP-3-54 6/6/95 Soil Gas NA Unknown alkene 6.6 JN ND{pPBV
SVP-3-54 §/8/95 Soil Ges NA Unknown aminea 15 JN NDIPPBV
SVP-3-54 6/6/96 Soil Gas NA Unknown aromatic 6.3 JN ND{PPBY
SVP-3-54 6/8/35 Soil Gas NA Unknown €13 hydrecarbon 6.3 JN NDIPPBY
SVP-3-64 G/6/95 Solt Ges NA Unknown oyclic aromatio 15 JN NDjPPBY
SVP-3-54 B8/6/95 Soll Ges NA Unknown hydrocarbon 5.3 JN ND|PPBV
SVP-3-54 6/6/95 Soil Gas NA Unknown hydrocatbon 4.5 JN ND|PPBV
SVP-3-654 6/6/95 Soil Gas NA Unknown hydrocarbon 6.1 JN ND|PPBV
5 610 (o ; e

SVP-3-60 8/6/96 Soll Gas 1330-20-7  jm,p-Xylene ND
SVP-3-80 6/6/9% Soll Ges 108-88-3 Toluene 48.53|PPBV
5vP-3-60 8/6/95 Soif Gas NA Unknown hydrocarbon

8.

£ L3k
SVpP-3-63 6/6/98

38 D2
Soll Gas

£ sRiehibros e
489-20-3

1,2- Dimethv-3-(i-maihy|sthy[] oyclopsentans

SVP-3-83 6/6/95 | Solt Gas 108-8_2"-"8 1,3,5-Trimethyibanzene

SVP-3-83 6£/6/95 Soil Gas 100-41-4 Ethyl benzena 1.5 105.28|PPBV
SVP-3-63 5/6/95 Soll Gas 76-14-2 Freon 114 1 ND|rPPBV
SVP-3-63 6/8/96 Soll Gas 1330-20-7  |m,p-Rylene 2.4 ND|PPBV
SVP-3-63 6/6/95 Soll Gas 108-88-3 Tolusne 2.8 48.53|PPBY
SVP-3-63 6/6795 Soil Gas NA Unknown alkene 470 JN ND|PPBV
SVP-3-63 6/8/85 Soil Gas NA Unknown alkene 490 JN ND|PPBYV
SVP-3-63 6/6/98 Soil Gas NA Unknown alkene 500 JN ND|PPBV
SVP-3-63 6/6/85 Soil Gas NA Unknown ¥ranched hydrocarbon 1100 JN ND|PPBV
1120tabSxls
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SVP-3-63 4/6/98 Soll Ges NA Upknown branched hydiocarbon 600 JN ND{PPBYV
SVP-3-63 8/8/95 Soll Gas NA Unknown branched hydrocarbon 760 JN ND{PPBY
SVP-3-63 6/6/9% Soll Ges NA Unknown cycllc aromstic 1200 JM ND{PPBV
SViP-3-63 8/6/98 Soll Gas NA Unknown cyclic aromatic 760 JN ND{PPBYV
6/6/95 Soil Gas NA Unknown cyclic aromatio JN ND|PPBV

SVP-3-63

390

OFA-4-20

OFA-4-200

Ambient Air {74-87-3

Chloremethane

0.33

€ 4l nfifo E
GFA-4-20 617196 Amblent Alr | 74-87-3 Chlotomethane 0.83 0.671PPBY
OFA-4-20 817/95 Ambient Air|100-41-4 Ethyl henzens 0.41 105.28|PPBV
OFA-4-20 8/7/95 Amblent Air |76-71-8 Fraon 12 0.51 16.18]PPBY
OFA-4-20 617198 Amblent Alr [1330-20-7  |m,p-Xylene 1.8 34540{PPBV
OFA-4-20 6/7/9% Ambient Air|76-09-2 Mathylens ohloride 0.43 0.16|pPBV
OFA-4-20 6/7/95 Ambilent Air {85-47-6 o-Xylena 0.63 245.40|pPBY
OFA-4-20 6/7/85 Amblent Air}108-88-3 Toluene 1.4 48.53|rPBV
Gr7/96 Ambiant Air JNA Unknown hydrocarbon 7.1 JN ND|PPBV

[hsasts
OFA-4-200

6/7/98

Amblant Air{108-88-3

6/7/95
OFA-4-200 8/7/95 Ambient Air [§24-92-0 Dimethyl disulfide 23 JN NDpeRY
OFA-4-200 B8/7/2% Amblent Air}75-71-8 Freon 12 0.28 16.18}PPBRY
OFA-4-200 817135 Amblent Air}1330-20-7 m,p-Xylene 0.28 34540{PPBV
OFA-4-200 6/7/95 Tolusne 0.61

Ambient Air [NA Unknown eycloslkans 2.8 JN
QOFA-4-200 6/7/95 Ambiont Air JNA Unknown hydrocarbon 120 JN ND{PPBV
OFA-4-200 B8/7/85 Amblent Air [NA Unknown hydrecarbon 8.1 JN ND|PPBV
QFA-4-200 6/7/95 Ambisnt Air JNA Unknown hydrocarbon 120 JN ND|PPBV
OFA-4-200 6/7/95 Amblent Air JNA Unknown hydracarben 56 JN ND|rPBYV
OFA-4-200 08/7/95 Amblent Air INA Unknewn methyl butyl disulfide 38 JIN NDiPPBY
OFA-4-200 6/7/85 Amblent Alr [NA Unkngown methylpropyl disulfide 24 JN NBiPPBV
OFA-4-200 6/7/9% Amblent Air INA Unknown N-Propyl butyl disuliide 19 JN NDIPPBV

OFA-4-200

OFA-4-40

Amblent Air

Arnblent Air{108-80-7

Unknown sulfide

Chlarobenzene

OFRS BEY ACBIGHEATE Chigronistitag 4143

OFA-4-40 6195 Ambient Alr1100-41-4 Ethyl benzene 0.36 105.28|PPBV
OFA-4-40 6/7/95 Ambient Air176-69-4 Freon 11 0.38 56.95|PPBY
QOFA-4-40Q G6/7/96 Ambient Air |75-71-8 Freon 12 0.76 16.18]PPBV
OFA-4-40 67198 Ambient Air|1389-20-7  im,p-Xylene 1.8 245.40iPPBV
QFA-4-40 6/7/95 Ambignt Alr |95-47-6 o-Xylene 0.54 345.40;PPBV
OFA-4-40 6/7/95 Ambient Alr | 108-88-3 Toluena 1.4 48.53IPPBV
OFA-4-40 6/7/95 Ambient Air [NA Unknown oyclealkans 8.5 JN NB{PPBV
DOFA-4-40 6/7/95 Ambient Air [NA Unknown oycloalkana 2.9 JN NDiPPBY
OFA-4-40 6/7/95 Ambient Air [NA Unknown hydrocarbon 4.9 JN NBIPPBV
OFA-4-40 6/7/956 Ambient Alr JNA Unknown hydrocatbon 6.1 JN NBIPPBYV
OFA-4-40 6/7/86 Ambient Air HNA Unknown hydrocarbon 4.9 JN NDEPPBV
OFA-4-40 677795 Ambient Air [INA Unknown hydrocarbon 8 JN NDEPPBV
OFA-4-40 6/7195 Ambient Air [NA Unknown hydroearben 6.0 JN NDiPPBV
OFA-4-40 6/7/95 Ambtant Alr INA Unknown hydrocarbon 8.0 JN NDIPPBYV
OFA4-40 6/7/95 Ambient Air iNA Unknown hydrocarhon 15 JN NBirPPBV

OFA-4-40

Ambient Air jNA

Unknown hydrocarbon

JN

NDIPPBV

308 WL0DS o0

OFA-4-G0 6/7/96 Ambient Alr{76-71-8 Froon 12 .66 16.18|PPBV
OFA-4-60 8/7/96 Ambient Air j1330-20-7  |m,p-Xylene 0.66 345.40{PPBV
OFA-4-60 6/7/85 Amblent Alr 1108-88-3 Toluens 1.8 48.53|PPBYV
OFA-4-60 6/7/96 Amblent Alr fNA Unknown oycloalkane JN ND{PPBV
OFA-4-60 8/7/96 Ambient Alr fNA Unknown ayeloalkane JN ND|PEBY

OFA-4-60

ONA-4

Arnbient Air [NA

Unknown hydrocarbon

6171956 Ambient Alr {74-87-3 Chloromethsne 0.63 067 |PPBV
ONA-4 87195 Ambient Alr {L90 Chlorotoluene 0,26 166.10|PPBV
1120tabSxds
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ONA-4 6/7/96 Ambient Alr | 75-69-4 Freon 11 0.26 56,95|PPBV
ONA-4 GF7/95 Ambient Alr [ 75-71-8 Freon 12 0.49 16.18| PPBV
ONA-4 8{7/95 Ambient Air{1330-20-7  |m,p-Xylens 0.48 345A0iPPBV
ONA-4 6/7/85 Ambient Air |108-88-3 Toluene 0.82 48.53|PPBV
ONA-4 8/7/95 Amblont Alr [INA Unknown alkane 7.7 JN NDi{PPBV
ONA-4 §/7198 Amblent Alr jNA Unknown arormatic 2.9 JN NDiPPBV
ONA-4 6/7/95 Ambient Air [NA Unknown hydrecarbon : 2.6 JN ND|PPBV
ONA-4 817/9% Ambient Alr iINA Unknown hydrocarbon 8.4 JN ND}pPPBY
ONA-4 B8/7/95 Ambisnt Air [NA Unknown hydrocarben 3.7 JN NDjrPBV
ONA-4 8/7/95 Amblent Air [NA Unknewn hydrocarben 6.2 JN ND|FPBV
ONA-4 6/7/9% Ambient Air |[NA Unknown hydiocarbon 7.2 JN NDIPPBV
ONA-4 8/7/85 Ambient Air [NA Unknowr hydroecarbon 8.1 JN ND]|rPBV

Unknown hydrocarboan 7.0 JN ND|PPBV

ONA-4 6/7/95 NA

$K-4-39 Skirt Ale 74-87-3

Chloromethans 0.62
SK-4-39 B8/7/85 Skirt Alr 75-71-8 Freon 12 0.65 16.18|PPBV
SK-4-39 8/7/95 Skirt Air 1330-20-7 m,p-Xylene 0.48 345.40|PPBV
SK-4-39 6/7i95 Skirt Air 108-88-3 Toluene 48.531PPBY
5K-4-39 64195 Skirt Afr NA tnknowe hydrocarbon ND|PPBV
S5K-4-39 677/95 NA Unknown hydrocarbon

Barzer

F6-71-8 Fraon 12 16.18|PPBV
SK-4-54 87188 Skirt Alr 1330-20-7 _Im,p-Xylene 345.401PPBV
SK-4-54 6/7/95 Skist Alr 100-42-5 Styrene 107.32{PPBV
BK-4-54 Skirt Ade 108-88-3 48.53|pPBV

B ¢ AL faramet :

SK-4-60 817195 Skirt Air 100-41-4 Ethyl benzene 0.38

5K-4-80 6/7/85 Skiet Alr 75-71-8 Froon 12 0,66 16.18|PPBYV
SK-4-60 6/7/95 Skirt Air 1330-20-7  im.p-Xylone 1.3 345.40| PPBV
5K-4-60 6/7/96 Skirt Alr 96-47-8 o-Xylene 0.49 H540|PPBV
S5K-4-60 677195 Skirt Air 108-88-3 Tatusne 0.97 48.53|PPBV
SK-4-60 6/7/95 Skirt Air MNA Unknown alkane 54 JN NDIPPBV
SK-4-80 6/7/26 Skirt Alr NA Unknown cycloalkans 38 JN ND{PPBYV
sK-4-60 8/7/95 Skirt Alv NA Unknown hydrocarbon 31 JN ND|pPPBV
SK-4-60 877185 Skirt Alr NA Unknown hydracarbon 28 JN ND|PPBV
SK-4-63 6/7/96 Skirt Air 95-63-6 1,2.4-Trimethylbenzense 3.2 85.43|PPBV

108-67-8 1,8,5-Trimethylbenzene 0.88 85.43;PPBV

SK-4-63 ]

A

SK-4-63 8/7/95 Skirt Air 100-41-4 Ethyl benzene 0.71 105.28|PPBYV

S5K-4-83 8/7/95 Skirt Air 75-71-8 Froon 12 0.51 16.18|FPBV
5K-4-63 6/7/95 Skirt Alr 1330-20-7 m,p-Xylena 2.9 U5.40|FPBYV
SK-4-83 B6F7/85 Skirt Air 95-47-6 o-Xylene 0.86 24540|FPBV
SK-4-63 6/7/95 Skirt Alr 108-88-3 Toluene 3.4 48.53|PPBV
SK-4-83 8/7/95 Skirt Alr NA Unknown alkene 29 JN NDPPBYV
SK-4-63 6/7/85 Skiet Air NA Unknown benzens 23 JN ND|PPBV
SK-4-63 6/7/95 Skirt Alr NA Unknown branched alkane 140 JN NDIFPBYV
SK-4-83 6/H95 Sklit Air NA Unknown branched atkane 31 JIN NDIPPBV
SK-4-63 6/7/96 Skitt Alr NA Unknown branched slkene 280 JN ND|PPBV
SK-4-63 6/7/95 Skirt Alr NA Unknown brenched alkane g9 JN NDIpPBV
SK-4-63 6/7/95 Skirt Ar NA Unknown oycloatkens 47 JN NDiPPBV
SK-4-63 877195 Skirt Ale NA Unknown hydrocarben 42 JN ND|PPBV
SK-4-63 87198 Skirt Air NA Unknown hydrocarbon 82 JN ND|PPBV
5K-4-63 6/7/9% Skirt Alr NA Unknown substituted benzena 23 JN ND]PPBY
SVP-4-39 6/7/96 Soil Gas NA Unknown hydrecarbon 180 JN ND|PPBV

i G NA

Unknown hydrocarbon 160 JN PBV

5V

SVP-4-54 6/7/95 Soil Gos -09-2 Mothylene chloride 0.62 B8 1.53|PPBY
S5VP-4-54 4/7/95 Soil Gas 108-88-3 Toluona 0.48 48.53|FPBYV
1120{abSxls
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5VP-4-54 8r7/9% Soll Gas NA Unknown hydrocarbon 24 Nb|rrav

SVP-4-54 6/7i9%5
SVP-4-80 8/7/85 Soil Gas 1330-20-7 |[m.p-Xylens 1 NDIPPBV
Soil Gas Toluens 0.92 48.53| PFBV

SVP-4-60 6/7/95

7759

108-88-3
i

ZANGhIST
1,3,8-Trimsthylbsnzene

SVP-4-63 Soil Gas

SVP-4-63 6/7/95 Soil Gas 100-41-4 Ethyl benzens 1.8 105.28{PPBV
SVP-4-63 6/2/95 Soil Gas 1330-20.7 m,p-Xylene 2.4 ND|PPRV
SVP-4-63 8/7/95 Soll Gas 95-47-6 o-Xylane 2.6 ND|pPBY
SVP-4-83 §/7/95 Soll Gas NA THC* 18000 JN ND|rPBV

8/7/95 Soll Gas 108-88-3 Toluene PPBV

SVP-4-83

| 4 b

OFA-5-10 614/96 Ambient Air|75-71-8 Fraon 12 0,02 16.18|PPBY
OFA-56-10 6/14/96 Amblent Airj100-42-8 Styrene 1 107.321PPBV
OFA-5-30 8/14/95 Ambient Air {74-87-3 Chloremethane 0.64 0.67jPPBV
OFA-5-30 8/14/95 Amblent Alr|75-71-8 Fraon 12 0.64 16.18{PPBV
OFA-5-30 8/14/95 Ambient Air[100-42-5 Styrens 1.1 107.321PPBV
OFA-56-30 6/14/85 Ambient Alr|108-88-3 Tolusne 0.49 48.53]PPBY
QFA-B-30 6/14/98 Amblent Air [NA Unknown branched hydrocarhon 6.4 JN ND|PPBV

6/14/95 Amblant Air [NA Unknown oyclic 4.3 JN ND|PPBV

QOFA-§-50 614795 Ambient Air{74-87-3 Chiaromethane 0.67 0.67|PPBY

OFA-5-50 6/14/95 Ambignt Air1100-41-4 Ethyi benzene 1.1 165.28|PPBV
OFA-5-50 6/14/9% Ambient Atr|75-71-8 Freon 12 0.63 16.18{PPBV
OFA-5-50 &/14/98 Ambient Afr |1330-20-7  lm,p-Xylene 4.2 F5.40{PPBY
OFA-6-50 6/14/95 Ambient Air |95-47-6 o-Xylene 1 345.40|PPBV
OFA-B-60 8/14/95 Ambient Air|100.42.6 Styrens 0.4 107.32|PPBV
QOFA-5-50 6/14/95 Ambient Air |108-98-3 Toluene 0.95 48.53|PPBV
OFA-5-50 8/14/85 Amblont Air [NA Unknown oyclic 6.4 JN NDIPPBY
6/14/95 Ambient Air [NA Unknown hydrocathon

OFA-6-50

A AIDISAEATE hEGIb e AR
8/14/9% Amblent Alr|75-71-8 Froon 12 16.18
8/14/9% Amblent Air|100-42-5 Stytene 1.2 107.32|pPBV
6/14/95 Ambient Alr|108-88-3 Toluane 0.45 48.53|PPBYV
6/14/98 Ambient Alr |74-87-3 Chloromethsne Q.57 .67 |PPBY
6/14/05 " _|Ambient Air{76-71-8 Freon 12 0.67 16.183{PPBY
6/14/95 Ambient Air]100-42.5 Styrens 1.3 107.32iPPBV
6/14/95 Ambiant Air ] 108-88-3 Toluans 0.48 48.53{PPBRV
8/14/96 Ambiant Air [NA Unknown hydrocarbon 4 JN NDIPPBV
S5K-6-39 8/14/96 Skirt Alr 74-87-3 Chloromothane 0.6 0.67|PPBY
SK-6-39 6/14/96 Skirt Ar 75-69-4 Fraon 11 0.27 J 56.95|PPBY
S5K-5-39 6/14/95 Skirt Air 75-71-8 Freon 12 0.69 16.18]PPBY
S5K-5-39 6/14/95 Skirt Air $9849-54-6 |N-Propy| S-butyl disulfide 8.3 JN 667.041PPBY
S8K-5-39 6/14/95 Skirt Alr 100-42-5 Styiens i1 107.32jPPBV
S5K-5-39 6/14/95 Skirt Air 108-88-3 Toluans 0,42 48.53|PPBY
SK-5-39 8/14/9% Skirt Air NA Unknown amine 10 JN ND{PPBV
SK-6-39 6/14/9% Skirt Air NA Unknown branched hydrocarbon 38 JN ND{PPBV
SK-56-39 6/14/95 Skirt Air NA Unknown branchsd hydrocarbon 386 JN ND{PPBYV
SK-5-39 6/14/95 Skirt Air NA Unknown oyclic 11 JN ND|PPBV
SK-6-39 6/14/95 Skirt Air NA Unknown disultide i4 JN ND|PPBV
S5K-6-39 6/14/95 Skirt Air NA Unknown disubide 13 JN ND|PPBV
SK-6-39 6/14/95 Skirt Alr NA Unknown hydrocarbon 21 JN ND|PPBYV
SK-5-39 8§/14/95 Skirt Air NA Unknown hydrocarbon 16 JN NDIPPBY

9.1 JN ND|pPBY

SK-5-39 6/14/95

Skirt Alr 76-71-8 Freon 12 0.68 16.18|PPBY

6/14/96
5K-5-54 6/14/95 Bkirt Alv 100-42-5 Styrene 0.62 107.32|PPBV
5K-6.54 6/14/96 SKirt Alr 108-88-3 Toelusne 0.56 48.53|PPBV
1120tabSxls
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SK-5-54 6/14/956 Skirt Alr NA Unknown oydlic 8.0 JN NDiPPBV
SK-6-64 6/14/85 Skirt Air NA Unknown eyclio 8.1 JN NDlpPBY
5K-5-64 8/14/956 Skirt Alr NA Unknown oydlic 4.8 JN NDiPPBV
SK-5-54 6/14/95 Skirt Alr NA Unknown hydresarbo, 8.4 JN ND}{PPBV

£

5 oS
SK-5-60 6/14/98 Skirt Al 76-69-4 Freon 11 0.39 56.95]| pPRV
SK-56-60 8114198 Skirt Air 75-71-8 Freon 12 0.81 16.18IPPBV
SK-5-80 8/14/88 Skirt Air 100-42-6 Styrens 0.44 107.32|PPBV
SK-5-80 8/14/95 Skirt Air NA Unknown cyelic PPBYV
SK-5-680 8/14/85 Skirt Adr NA Unknown hydrocarbon PPBV

5K-5-63

R

Skirt Afr

Chioromathane

6/14/95 74-87-3
5K-5-83 6/14/95 Skirt Afr 75-71-8 Fraon 12 16.18|PPBYV
SK-6-83 6/14/95 Skirt Afr 1330-20-7  im,p-Xylene 34540|PPBV
SK-5-83 68/14/95 Skirt Air 100-42-5 Styrene 107.32|PPBV
§K-5-63 6/14/96 Skirt Abr 108-88-3 Toluene 43.53|PPBV

S5K-5-63

6/14/98
HA!
6/14/95

Skirt Ar

SVP-5-39 Soil Gas

S5VP-6-39 6/14/95 Soll Gas NA Unknown hydrocarbon 67 JN ND{PPBV
SVP-5-39 6/14/95 Soll Gas NA Unknown hydrocatbon 210 JN NDlPPav
SVP-5-39 6/14/85 Soll Gas NA Unknown hydrocathon 63 JN NDiPPBV
'_5VF-5—39 5/14/95 Soll Gas NA Unknown ketone 34 JN ND|PPBV
SViP-5-54 6/14/95 Soil Gas NA Unknown amine 10 JN ND|PPBV
5VP-5-64 6/14/85 Sail Gas MNA Unknown branched hydroostbon 8.3 JN ND|pPPBV
SVP-5-54 6/14/95 Soil Gas NA Unknown oyclic 8.8 JN NDlepav
5VP-5-54 8/14/95 Soll Gas NA Unknown oyelie 4.7 JN NDjFPBV
SVP-5-54 6/14/96 Solt Gas NA Unknown oyclic 4.2 JN ND{PPBYV
SvP-6-54 8/14/95 Soil Gas NA Unknown eyelie 11 JN NDiPPBV
SVP-5-64 6/14/95 Soll Gas NA Unknown cydlic 4.8 JN NDjPPBV
S5VP-5-54 6/14/95 Soll Gas HNA Unknown hydrecarbon 6.7 JN ND]PPBY
SVP-5-64 6/14/9%5 Soll Gas NA Unknown hydreoarbon 5.4 JN ND{PPBYV
SVP-6-54 B8/14/9% Soll Gas NA Unknown hydigcerbon 9.5 JN ND}PPBY
SVP-5-63 8/14795 Soil Gas 75-34-3 1.1-Dichlorcethane 4.3 33.63{PPBYV
SVP-5-63 8/14/95 Soil Ges 95-63-5 1,2,4-Trimoethylhenzens 1.5 NDJPPBV

OFA-6-240

A

OFA-5-260

6/16/96

Fieon 12

SVP-5-83 6/14/8% 108-67-8 1,3.%-Trimethylbenzense
g HAEIEL il 288
SVP-6-63 8/14/95 Soil Gas 100-41-4 Ethyl ber .
SVP-5-63 8/14/95 Soil Gas 76-14-2 Froon 114 1.2 ND|PPBV
5VP-6-63 6/14/95 Soil Gas 1330-20-7  [m.p-Xvlene 1.7 ND|PPBYV
SVP-5-83 B8/14/96 Soil Gas 95-47-6 o-Aylans 5.1 ND|PPBV
8VP-6-83 6/14/96 Soll Gas NA THC* 16000 JN ND|PPBY
SVP-6-63 6/14/95 Soi] Gas 108-88-3 Tolusne 2.6 48.53)PPBV
OFA-8-240 6/16/95 Ambient Air[2114-00-3 | 2-Bramo-t-phenyl-t-propanane 4,2 JN NDIFFBY
OFA-8-240 G6/16/9% Amblent Alr|76-71-8 Freon 12 0.64 16.18{PPBV
OFA-8-240 6/16/35 Ambiant Air [NA Unknown alkane 4.2 JN ND{PPBV
OFA-8-240 6/16/96 Ambiant Alr |NA Unknown slkens 23 JN NDIPPBV
OFA-8-240 8/18/96 Amblent Alr [NA Unknown oyello hydiocaerbon 5.3 JN NDi{PPBV
6/16/96 Ambient Alr [NA Unknown hydrocatban

NID

16.18|pPBY

Amblent Air(75-71-8 0.61
QFA-§-280 6/16/96 Amblent Air JNA Unknown hydrocarban 6.3 JN ND|PPBV
OFA-6-280 6/16/95 Ambient Air INA Unknown hydrocarbon 7.9 JN ND|PPBV
OFA-8-260 6/18/95 Ambisnt Alr JNA Unknown hydrecarbon 5.3 JN ND|PPBY
QFA-6-280 6/16/9% Ambient Alr j95-83-6 1.2.4-Trimethylbenzens 0,38 35.43|PPBV
OFA-8-280 618196 Ambient Alr [115-11-7 2-Methyl-1-propene 12 JN NDIPPBV
120tab3.xls
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OFA-8-280 6/16/98 Ambient Alr{74-87-3 Chioramethane 0.42 0.67|pPBY
OFA-6-280 6/16/95 Ambient Air]100-41-4 Ethyl benzens 24 105.28| PPRYV
OFA-6-280 8/16/85 Amblent Air{76-71-8 tFreon 12 0.57 16.18|PPBY
OFA-6-280 8/16/85 Ambilent Alr|1330-20-7  |m,p-Xyfene 4.5 345.40|pPBRV
OFA-8-280 G/16/95 Ambient Air |95-47-6 o-Xylene 1.4 3540iPPBV
OFA-8-280 6/16/95 Ambient Air|108-88-3 Toluene 2.5 48.531PPBYV
OFA-8-280 6/16/95 Amblent Afr [NA Unknown alkene 6.1 JN ND[PPBV
OFA-8-280 6/18/95 Ambient Air [NA Unknown ayolic hydrocarbon 8.2 JN ND|pPPBV
OFA-6-280 8/16/95 Ambient Alr [NA Unknown gyclic hydrocarbon 3.6 JN ND|ppPBY
OFA-6-280 6/16/85 Ambient Air fNA Unknown hydrocarbon 17 JN NDIPPBY
ONA-6 6/16/95 Ambient Air176-71-8 Freon 12 0.58 16.181PPBY
ONA-6 8/16/96 Amblent Alr [NA Unknown alkane 5.4 JN ND|PPBV
ONA-6 8/16/95 Ambient Alr |NA Unknewn alkena 4.0 JiN ND|PPBV
ONA-8 6/16/9% Ambisnt Alr [NA Unknown alkene 5.2 JN ND|PPBYV
ONA-8 B8/16/95 Amblent Alr INA Unknown oyslio hydrocarben 4.1 JN ND|PPBV
SK-6-39 6/16/98 Skirt Air 75-71-8 iFreon 12 (.83 16.181PPBV
SK-8-39 6/16/85 Skirt Aie NA Unknown emine 6.1 JN NRiPPBV
SK-6-38 6/16/85 Skirt Air MNA Unknown cyclic hydrocarbon 7.1 JN NDiPPBY
6/16/95 Skirt Air 142-08-5 11

SK-6-64

L1
6/16/95
[

Skist Air

2 {1H}-Pyiidinone

Freon 12

6/16/96 Skirt Air 108-88-3 Toluene 0.587 48,531 PPBY
5K-6-54 §/16/98 Skirt Alr NA Unknown cyclic hydrocarbon 9.4 JN N4 PPBY
SK-6-54 6/16/96 Skirt Alr NA Unknown hydrocarbon 4.6 JN ND|pPBY
SK-8-64 6/18/95 Skirt Air NA Unknown ketons 19 N ND|PPBV
Sk LT SKi jas3 SHEELT
SK-6-540 8/16/9% Skirt Air 108-88-3 Toluene 0,69 48.53{PPBY
SK-8-640 6/16/05 Skirt Alr NA Unknown alkane 7.2 JN ND|PPBV
SK-6-540 6/16/95 Skirt Air NA Unknown alkanoic acid 6.0 JN ND|pPPBY
SK-8-540 6/16/9%5 Skirt Alr NA Unknown cyalio hydrocarbon 5.0 JN ND|pPBYV
SK-6-540 6/16/95 Skirt Alr NA Unknown cyclic hydrocarbon 4.8 JN ND|pPPBY
SK-6-80 6/16/95 Skirt Air 627-19-0 1-Pentyne 6.3 JN NDPPBY
S5K-8-80 6/16/96 Skirt Air 75-69-4 Fraon 11 0.45 56.95|PPBV
SK-8-80 6/16/85 Skirt Alr 75-71-8 Freon 12 0.7 16,18{PPBV
SK-8-60 6/16/95 Skirt Alr 108-88-3 Toluene .39 48.531PPBYV
$K-6-80 6/16/85 Skirt Alr NA Unknown atkena 10 JN ND{PPBY
SK-8-60 8/16/96 SBkirt Alr NA Unknown branched hydracarbon 11 JN ND|PPBV
SK-6-60 8/16/95 $kirt Air NA Unknown eyclic hydrocarbon 6.8 JN ND|PPBV
SK-8-60 8/16/95 Skirt Air NA Unknown eyefic hydrecarben 19 JN ND|PPBY
$K-6-60 8/16/9% Skirt Air NA Unknown cyglio hydrocarbon 11 JN NDIPPBYV
SK-6-60 8/16/85 Skirt Afr NA Unknown cyclic hydrocarbon 18 JN NDIPPBV
SK-6-80 6/16/86 Skirt Al NA Unknown hydrocarbon 21 JN ND{PPBV
SK-6-60 6/16/95 Skirt Air NA Unknown hydrocarbon 5.8 JN ND|PPBV
SK-8-80 6/16/95 Skirt Alr NA Unknown hydrocarborn 6.1 JN ND|pPBV
SK-6-63 6/16/96 Skirt Alr 76-71-8 Freon 12 0.63 16.18|PPBY
SK-6-63 6/16/98 Skirt Air 1330-20-7 m,p-Xylene 0.43 345401PPBYV
5K-6-03 8/16/85 Skirt Alr 108-88-3 Toluene 0.63 48.53{PPBV
5K-6-83 6/16/95 Skirt Al NA Unknown eyclio hydrocarbon 4.7 JN ND{PPBYV
SK-8-83 8/18/96 Skirt Ajir NA Unknown eyclic hydrocarbon 4.5 JN ND|PPBY
S5vP-6-54 6/16/9% Soil Gas 95-83-8 1,2,4-Trimethylbenzene 0.6 ND|rPPBY
SVP-6-54 6/16/95 Soil Gas 5497-67-8  §2,2-Dimethyl-4-penienal 4,0 JN ND|PPBY
SVP-6-54 6/16/95 Soll Gas NA Unknown alkanolc acid 6.5 JN ND|PPBV
5VP-6-54 6/18/96 Soll Gas NA Unknown oyclic hydrocatbon 280 JN NDIPPBY
5VP-6-54 6/16/9 _S'ag_ll_G Unknewn oyclic hydrocarbon

i ; |
SVP-6-63 6/16/95 Soil Gas 76-14-2 Freon 114 0.97
5VP-8-83 6/16/96 Soil Gas 1330-20-7 m,p-Xylene 1.4
TI20tabbads
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COMPARATIVE AMBIENT AIR STUDY: COMPOUNDS DETECTED

LOCATION | SAMPLE DATE | Medla CAS ID PARAMETER RESULT | @ S‘",:;’:;?‘; UNITS
SVP-8-63 8/16/95 Soil Gae__ |96.47-0 o-Xylene 3.8 ND|PPBY
SVP-6-63 6/16/95 Soil Ges  |NA THG*® 19000 Ty ND|pPBY
SVP-0.63 8/16/95 Soil Ges  |108-88-3 | Toluene 2.4 48.53|PPBV

ND -NoData
Shading indicates exceedance of the screening value.

*Minirmum screening value from Table 44. ASILs are not used, however, in comparisons to sofl gas data since ASILs are applicable only to outdoor air.

1120tab5xls
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THE RESULTS OF THE “BOOTSTRAP” ANOVA FOR BENZENE, CHLOROMETHANE,
AND TIC5 USING 0 AND 0.15 PPBV AS THE MINIMUM CONCENTRATION

Chemical Alternative Minimum Significance
Hypothesis (ppbv) Level
Benzene
“omsite > offsite .

skirt > onsite 0.00
onsite > offsite 0.15 0.1608
skirt > onsite 0.15 0.2484

Chloromethane
skirt > offsite 0.00 0.9802
onsite > offsite 0.00 0.6954
skirt > onsile 0.00 0.8504
skirt > offsite 0.15 0.9787
onsite > offsite 0.15 0.6907
skirt > onsite 0.15 0.8480
TICs

skirt>offsite (.00 (0.7590
onsite > offsite 0.00 (0.9284
skirt>onsite .00 0.1617
skirt>offsite 0.15 0.7590
onsite > offsite 0.15 0.9285
skirt>onsite 0.15 0.1617

Shading indicates the existence of a statistically significant difference in concentration.
Areas not shaded represent cases with no significant difference in concentration.

1120rhil tol
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TABLE 5-16

933-1280.2008

THE RESULTS OF THE “BOOTSTRAP” WILCOXON RANK SUM TEST FOR EACH
SAMPLING EVENT FOR BENZENE, CHLOROMETHANE, AND TICS USING 0 AND

0.15 PPBV AS THE MINIMUM CONCENTRATION

Minimum Skirt vs. Offsite
Chemical (ppbv) Significance Level for each Sampling Event
1 2 3 4 5 6

Benzene

0.00 0.319 0.343 0.621 0.383

0.15 0.261 0.343 0.658 (.402

Chloromethane
.00 0.114 0.500 0.264 0.571 0.141
015 0.114 0.500 0.271 0571 | 0.146
TICs
0.00 0.686 | 0314 | 0557 | 0,114 | 0.800
0.15 0.686 | 0314 | 0557 | 0.114 | 0.800

Shading indicates the existence of a statistically significant difference in concentration
(at the 90% or higher confidence level). Areas that are not shaded represent events
determined to have no significant difference.

11207h1.Ab1
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TABLE 5-17

933-1280.2008

ESTIMATED MEDIAN DIFFERENCE BETWEEN SKIRT AND OFFSITE AIR
CONCENTRATION (PPBV) FOR EACH SAMPLING EVENT FOR BENZENE,
CHLOROMETHANE, AND TICS USING 0 AND 0.15 PPBV AS THE MINIMUM

CONCENTRATION
Minimum Median Difference for each Sampling Event
Chemical (ppbv) (skirt - offsite air concentration)
: 1 2 3 4 5 6

Benzene

0.00 0.248 0.080 0.125 -0.025 0.069

0.15 0.096 0.125 -0.034 0.034

Chloromethane
0.00 -0.050 -0.035 0.295 -0.40 0.069
0.15 -0.050 -0.035 0.295 -0.040 -0.137
TICs
0.00 -5.5 96.2 -2.6 14.0 -9.8
0.15 -5.5 96.2 -2.6 14.0 -9.8

Shaded areas represent the estimated differences in concentration between skirt air and

offsite air for those events determined to have significant differences in concentration.

Significant differences were noted only for the 1stand 3rd events (for benzene) and 1st
event (for chloromethane and TICs). No significant difference was noted for other

events (See Table 5-18).

11207hil.bl
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May 7, 1957 TABLE 5-19 933-1280.2008
Page 1 of 2
RATIO OF SCREENING VALUE TO RESULT FOR ALL SOIL GAS EXCEEDANCES OF A SCREENING VALUR
TRatio of
Sample D Date Media Compounds Detected Resultj Q S‘;:T:;?g Units ‘Is{::euelnﬁr:;
Values
Soil Gas CHLOROFORM
Soil Gas 2PROPENENITRILE 89 0.016
Soil Gas 2-PROPENENITRILE 83 0016
Soil Gas 1,2-Dichloroethane 44 0.02
SOILGAS  |Benzene 15 0.09|ppby 167
Soil Gas BENZENE 14 0.08|ppbV 143
Soil Gas Benzene 12 0.09{PPBV 125
Soil Gas Benzene 12 0.09{PPBV 125
SVP239 3/9/95/SOIL VAPOR [Benzene 1 0.09|ppby 1
ISVP-36 6/14/95|S0il Gas Benzene 10 0.091PPBY i
SVP-1-63 67951501l Gas Benzene 94 0.09{PPBYV 1040
SVP-1-39 6/16/95|50il Gas Benzene 9.3 0.09]PPBV 100)
ISVP-1-60 £/6/95 S0l Gas 1,2 Dichloroethane 23 0.02[prBV 100|}
121 9/23/94|SOILGAS  [Benzene 8.9 0.09|ppbv 100/
SVP-36 6/14/951S0il Gas 1,2 Dichloroethane 22 0.02|prBV 100]}
54 6/16/95|Soil Gas 1,2-Dichlorecthane 21 0.02|PPBV 100}
122 3/24/94/80il Gas CHLOROFORM, 13 0.622}ppbV 100f
“sv4z 923/94[SOMLGAS _ [Benzene 7.3 0.09}ppbv 104
SVP-3-54 9/2394|SOILGAS  IChloroform 15 0.02{ppbv 100/
llsvpa-as 5/30/95[Soil Gag 1,2-Dichloroethane 16 0.02PPBV 104}
SV-22 6/7/95|50il Gas 1,2-Dichloroethane i6 0.02{PPBV 100]
5V.42 6/7/95|S0ll Gas 1,2-Dichloroethane 1.2 0.02[PPBV 50[|
123 9/23/94|SOIL GAS _ [Totrachloroethene 2 0.65|ppby 33
63 9/23/94|SOIL GAS __ |Benzene azy 0.09|ppbv 33
5V-10 9/2304]SOIL GAS_ |Benzene 23 0.09|ppbv 25
SVP-1-63 9/2394{SOIL GAS  |Benzene 22 0.09}ppbv 25
SVP-3-63 6/6/95{Soil Gas 1,2 Dichloroethane 0.55 0,03|PPBV 25
SVP-5-63 9/23/941SOIL GAS  |Benzene 1.8 0.09ippbv 20
ISVP4-63 9/23/94|SOIL GAS  |Benzene 1.8 0.09]ppbv 20
ISVP-6-63 6/14/95|50il Gas 1,2-Dichloroethane 041 0.02{PPBV 16.7
54 9/23/94|SOIL GAS  jBenzene 16 0.08[ppbv 16.7
3% 9/23/94|SOIL GAS Benzene 13 0.09]ppbv 14.3
50 3124/94(S0il Gas ACETALDEHYDE 84 0.631|ppbV 12.5
61 923/94|SOIL GAS  |Benzene 12 6.09{ppbv 12.5
136 9/23/94|SOIL.GAS  |Benzene 11 0.09|ppbv 111
122 9/23/94|SOIL GAS  |Benzene 1.1 0.08|ppbv 111
125 3/25/941S0il Gas ACETALDEHYDE 7 0.631}ppbV 13
119 3/17/951SOIL VAPOR |Tetrachloroethene 6.9 0.65[ppbv 111
55 3/25/94[Soil Gas ACETALDEHYDE [ 0.631|ppbV 10
55 923/94|SOILGAS  |Benzene 0.36 0.09}ppbv 10|
e 3/24/94[Soil Gas TETRACHLOROETHENE 55 0.65ippbV 10f
17 923/24|SOILGAS  [Benzene 075 0.09]ppby 10}
51 923/94|SOIL. GAS _ |Tetrachloroethene 5.1 0.65|ppby 10}
21 9/23/941SOIL GAS  [Benzene 069 [ 0.09|ppbv 10
148 6/6/95150il Gas Benizene 0,62 0.09|PFBV 5
SVP-3-60 5/30/95)S0il Gas Methylene Chioride 10 1.53|FPPBV 5
SVP4-60 9/23/94|SOIL GAS  [Tetrachloroethene 4 0.65|ppbv 5
IsvP2-63 5/30/35Soil Gas Methylene Chleride 38 1,53|PPBV 5
INEW SYP-10 6/7/9350il Gas Benzene 053 0.09|PPBV 5
SV.45 3/9/95{SOIL VAFPOR {Benzene 048 {J 0.08]ppbv 5
SV-32 5/30/95Soil Gas Methylene Chloride 74 1.53|PPBV 5
5V-9 3/25/94Soil Gas TETRACHLOROETHENE 24 0.65|ppbV 3
5V-15 9/23/94|SOIL GAS  |Trichloroethene 1 0.27 |ppbv 3
ISV-9 6/1/95180il Gas Benzene 0,26 0.09|PPBV 2]
[lsv-49 3/17/95}SOIL VAPOR {Freon 12, 42 16.18{ppbv 2
1120tab5Sxia



May 7,1997 TABLE 5-19 933-1280.2008
Page2o0f2
RATIO OF SCREENING VALUE TO RESULT FOR ALL SOIL GAS EXCEEDDANCES OF A SCREENING VALUE
Ratio of
Sample ID Date Media Compounds Detected Result Sc‘;eema:g Units Results to
alue Screening
Values
SVP-5-39 9/23/94{SOIL GAS  |Tetrachloroethene 14 0.65|ppbv 2i
SVP-1-63 5/30/95|S0il Gas Trichloroethene 0.57 0.27|PPBV 2
HSVP—S—GS 9/23/94|SOIL GAS  |Chloromethane 14 0.67)ppbv ZH
|lsve-5-63 9/23/94/SOILCAS __|Chloromethane 13 0.67 |ppbv 2
HevT-6-63 3/9/95|SOTL VAPOR [Toluene 67 48.53|ppbv 14
ISVP-1-54 3/24/94|S0il Gas CHLOROMETHANE 0.87 0.673]ppbV 1.2
SVI-4.63 6/6/95|50il Gas Chloromethane 0.77 0.67{PPBV 11
[SVP4-54 9/23/94|50IL GAS Freon 12 18 16.18{ppbv 11
SVP-3-54 6/1/95[S0il Gas Chloromethane 0.72 0.67|PPBV 1.3
ISVP-5-54 6/1/95S0il Gas Tetrachloroethene 0.68 0.63|PPBV 1.1

“From Table 4-4. Excludes ASIL values which are for outdoor air only.

1120tabSxds
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May 7, 1997

933-1280.2008

TABLE 6-1

SUMMARY OF IDENTIRICATION AND SCREENING OF REMEDIATION TECHNOLOGIES

Technology Screening Comments Retained?
(Yes/No)
INSTITUTIONAL CONTRCLS
AND MONITORING
Site Access Restrictions
Fencing Effective, easy to implement, low cost Yes
Warning signs Effective, easy to implement, low cost Yes
Security patrols Expensive and unnecessary No
Land Use Restrictions
Deed restrictions Effective, easy to implement, low cost Yes
Zoning Feasible Yes
Groundwater use restrictions Effective, easy to implement, low cost Yes
Alternate water supply No current need (groundwater is not unacceptably No
impacted). In the event of a future problem with site
groundwater, monitoring will allow remedial action
before drinking water supplies are affected,
Monitoring Required component of site remedy Yes
CONTAINMENT
Capping Capping is proven, effective technology for providing
reliable long-term containment and preventing or
minimizing off-site migration of constituents of
concern.
Permeable soil cap Effective; readily implemented; inexpensive Yes
Pavement cap (asphalt/concrete) | Subject to cracking; not as reliable as other cap options No
' of comparable cost
Low-permeability soil cap Effective and implementable Yes
FML cap Effective and implementable Yes
RCRA Subtitle C cap Other cap options provide sufficient protection and are No
easier to implement for much less cost
Surface water controls Useful component of cap remedy Yes
Grading
Stormwater drainage controls
Vegetative cover
Vertical barriers Groundwater is not unacceptably impacted; therefore, No
Shurry wall no need for groundwater containment at this site,
Grout wall
Sheet pile wall
Horizontal barriers Groundwater is not unacceptably impacted; therefore, No
Grout injection no need for groundwater containment at this site.

Golder Associates




May 7, 1997 933-1280.2008
TABLE 6-1

SUMMARY OF IDENTIFICATION AND SCREENING OF REMEDIATION TECHNOLOGIES

Technology Screening Comments Retained?
(Yes/No)
Hydraulic groundwater Groundwater is not unacceptably impacted; therefore, No
containment no need for groundwater containment at this site.
WASTE/SOIL TREATMENT
Reuse/recycling No waste materials identified with the potential for No

reuse or recycling; usually not feasible for complex
mixtures of heterogeneous waste and affected soil

Other waste/soil treatment No need for waste treatment at this site, No
GROUNDWATER Groundwater is not unacceptably impacted; therefore, No
TREATMENT groundwater treatment is not needed.
LANDFILL GAS Ambient air at the site is not unacceptably impacted; No
TREATMENT therefore, landfill gas treatment is not needed.
OFF-SITE DISPOSAL Current disposal site is acceptable; therefore, no point No
in moving waste to another disposal location.
REMOVAL
Excavation (soil/waste) No need for waste treatment or off-site disposal; No
Backhoe therefore, no need for waste excavation, Excavation
Loader retained as it applies to regrading and capping the site.
Bulldozer
Clamshell
Dragline
Groundwater extraction Groundwater is not unacceptably impacted; therefore, No
no need for groundwater extraction.
Landfill gas extraction Ambient air at the site is not unacceptably impacted; No

therefore, no need for active landfill gas extraction.

Golder Associates
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APPENDIX A

NORSELAND SITE CONDITIONS
QUESTIONNAIRE RESPONSE SUMMARY
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Norseland Site Condition Questionnaire
Response Summary
Norseland Mobile Estates
November 2, 1994

Section I: Air Quality

Do you ever smell odors at the address given above?

Norseland Residents Ncn-Norseland Respondants
Yes 50 11
No 28 2

Can you describe the odor?

Norseland Residents Non-Norseland Respondants
Ammonia

Bleach-like

Burnt Plastic

Burnt Rubber

Chemical

Chlorine

Cow Manure

Earthy

Floral

Garbage 1
Moldy

Natural Gas

Qll Field

Qily or Gassy 1
Rotten Eggs

Sewer

Solvent-like

Sour

Sulfurous

Sweet

- O OO PR NLAROCOO =SS, NN WOOON
S NN - W= =2 0O0h~~00 000NN

Response/Reaction to Perceived Odor

Norseland Residents Non-Norseland Respondants
Acrid 2 0
Burning 0 2

Norseland Mobile Estates RIFS
Goldér Associates Inc, Page 1 November 3, 1994



Choking 4 3
Irritating 6 3
Headaches 8 1
Nauseating 11 4
Pungent/Putrid 14 4
Rancid 1 3
Sharp 3 1
Sickening 9 5
Suffocating 3 1
Unpleasant 20 6

Do you notice the odor more during
a particular time of year?

Norseland Residents Non-Norseland Respondants
Winter 26 11
Spring 21 9
Summer 15 5
Fail 29 10

Do you notice the odor more during
a particular weather condition?

Norseland Residents Non-Norseland Respondants
Windy 4 2
Rainy 13 1
Hot 3 2
Breezy 9 3
Foggy 28 8
Warm 4
Still 21 8
Clear 1

Norseland Mobile Estates RI/FS
Golder Associates Inc. Page 2 November 3, 1994



Wind
NE 1
Sw
Breeze
S

Sw

w

NwW

NE

—

—_ = NI ot PN

ls there a particular time of day when you
most frequently notice the odor?

Norseland Residents

Early Morming 40
Mid Morning 13
Mid Day 3
Afternoon 3
Evening 9
Night 18

How frequently do you smell these odors?

Norseland Residents
Every day

Every few days

Every week

Several times a montt 1
Every few months
infrequently 2

Do you notice different odors on different occasions?

Norseland Residents
Yes 10
No 36

Norseland Mobile Estates RI/FS
Golder Associates Inc.

Page 3

Non-Norseland Respondants
11

8

- N NN

Non-Norseland Respondants

2

OO0 ;O W

Non-Norseland Respondants

1

10

November 3, 1984



Do you notice different odors at different places
on the same occasion?

Norseland Residents Non-Norseland Respondants
Yes 12 1
No 32 10

How long does the odor generally last?

Norseland Residents Non-Norseland Respondants
Seconds 3 . G
Minutes 25 0
Hours 10 8
Days 1 1
Varies 23 6

Where do you unsually notice the odor?

Norseland Residents Non-Norseland Respondants
Indoors 11 4
Outdoors 48 11

How intense is the odor?

Norseland Residents Non-Norseland Respondants
No perception 1 0
Very faint 16 0
Easily noticeable 20 7
Strong 20 7
Overpowering 13 6
Varies 25 1

Note: Those who answered question 1 "Do you smell odors," in
the negative typically did not continue the questionnaire,
therefore "No perception" is underrepresented.

Norseland Mobile Estates RI/FS
Golder Associates Inc. Page 4 November 3, 1994



Section |I: Ground Stability (Norseland Only)

Has your sidewalk, driveway, yard, or the street
in front of your house cracked or settled?

Yes 13
No 58

When did you first notice these cracks or settlements?

When first moved in 4
Last 6-8 months 1
Last year 2
Two years ago 1
Eight years ago 2
Several years ago 2

Have these cracks or settlements been increasing or
changing in size or shape since first noticed?

Yes 6
No 8

Has your home needed re-leveling since you moved
into Norseland Mobile Estates?

Yes 27
No 42

How often has your home been leveled?

Once per month 1
Once per quarter 0
Twice per year 1
Once per year 5
Every several years 9
Less often 21

Norseland Mohile Estates RI/FS
Golder Associates Inc, Page 5 November 3, 1994



Has a particular side or corner of your home required
leveling more than the other sides?

Yes 17
No 23

Have you noticed any ground settiement, other than
identified above, on or near your home?

Yes 10
No 58

Norseland Mobile Estates RI/FS
Golder Associates Inc. Page 6 November 3, 1994



Section lll: Sanitary Waste (Norseland Only)

Have you ever had any difficulties with your sewer
or septic tank connection?

Yes 8
No 69

Do you know of any other difficulties with sewers
or septic systems at Norseland Mobile Estates?

Yes 30
No 45

Norseland Mobile Estates RI/FS
Golder Associates Inc, , Page 7 November 3, 1994
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Odor Perception by Norseland Residents

and Adjacent Non-Residents

hLL.L[th[[h

] Non-Residents

B Residents

L

|

1

1
L
L]
—
e s e | | | =
< o o w © <t o o
— b L

J9OMg
sNoINYNg
nosg

NN IUDAl0S
Jomog

sb663 uonoy
Assen 10 Ao
PPRH 11O

seny [eimeN
Aprow
abeqien
jeiol4

Ayyteg
IINURIN MOD
QULIoYD
[ed1wayD
Jagqgni juing
snseid juing
A-yde2|g

BiUOWWY

Norseland Mobile Estates RI/FS

Golder Associates Inc.

November 2, 1994
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KITSAP COUNTY
DEPARTMENT OF PUBLIC WORKS Ranoy W, Castzs, P.E,

Director / County Engineer

614 Division St., (MS-26), Port Orchard, WA 98366-4699

"~

oy 4 =
L'*:‘h‘ f-Li’-'i."*r"if‘\/ =p)
- b

June 7, 1994

Golder Associates Inc. ¥ 301994
4104-148th Avenue N.EH. Golder Associaies

Redmond, WA 28052

Re: Norsland Mobile Home Park
Attn: Mike Lubrecht

Dear Mike.

Following is a list of coordinates for the points identified by
your maps at the Norsland Mobile Home Park. All coordinates are
Washington State Plane, North Zone and elevations are NGVD 1929.
The values, when possible, were obtained by direct differential
GPS. Points unable to receive satellite transmissions wexe
calculated by distance-distance intersection calculations from
two GPS observed points nearby.

Point id Northing Easting Elevation
gv-31 186215.741 1161459.088 454 .621
8v-38 186154 .130 1161594 .761 454.052
Sv-33 186224 .964 1161651.449 454,603
SV-14 186553.033 1161685.984 440.930
SV-10 186651.105 1161691 .248 438.774
GFR-10 186017.465 L1617423.221 £40.38°
Sv-11 1856599.396 1161775.218 443,916
GPR-8 186760.728 1161882.373 444,604
Sv-54 187066.922 1161967.178 444,294
SV-1 187027.106 1162003.524 449.837
SV-55 186927.000 1162002.477 450.668
Sv-53 187123.273 1162052.428 447.961
TBM-1 187084 .422 1162121 .423 454,623
TEM-190 185564.,.570 1161142.300 440,773
SV-49 185760.521 1161177.349 436,288
fv-48 18588:2.747 1161055.324 417.778
TBM-1S 185827 .224 T16LO17 L1 417.409
SvV-47 185983.,650 11621161.604 421.454

RoaDs/ENGINEERING 206-876-7121 Urniries InvorMaTioN 206-876-7124 Uminities Brutine 206-876-7127
FAX 206-895-4926

PRINTED ON RECYCLED PAPER



TBM-7
SV-8
gV-26
sv-18
TBM-17
85vV-19
TBM-18
SvV-16
SV-15
TBM-16
sv-7

TBM-G2

gv-4
TRM-12
TBM-13
SvV-5
5V-6
TBM-14
5V-9
SV-15
TBM-15
SvV-21
TBM-6
8SVv-22
5V-28
S5V-32
SV-27
SvV-30
SvV-41
SvV-42
TBM-9
Sv-44
GRP-1¢
GPR-14
GPR-15
GPR-12
SV-43
SvV-37
SV-36
TBM-2
5vV-3
TBM-4
TBM-5
SV-2
GPR-7

186121

186320,
.003
.389
071
.388
.532

186230
186370
186402
186415
186470

186505.
186557,
.402
186602.
.481

186598

186814

186851.
185976,
186885.
.822

186784

186767,
186697.
186690,
. 362
.802
.786

186564
186473
186466

186469,
186409,
186336.
186289,
186305,
.973

188273

186128,
186020.
185990.
185989,
L154
185967,
185781,
186062,
186071,
186149,
. 192

185788

186183

186985,
186829,
.285

186566

186746,
186887.
186945,

.666

156

684
567

227

635
560
208

688
062
956

396
017
415
651
646

098
666
482
059

833
981
706
079
933

635
849

425
8595
465

1161083

1161075,
lle1182,
liel1210.
1161190.
1161232,
1161106.
. 984
.128

1161235
1161259

1161230,
1161170,
1161317,
076

1161413

11561363,
1161654,
1161702,
1161615.
274
.700

1161596
1161472

1161541.
1161466,
L023

11€1483

1161690,
1161709,
1161707.
1161575,
.220
.969
1161289,
1161439.
1161417,
1161322,
-536

1161428
1161328

1161321

1161549.
1161441,
1161545.
.119
786

1161486
1161528

1161344,
1162217,
1162115,
1162089,
1161989.
1162260.
1162305,

.826

984
867
102
875
555
21s

260
943
716

276
066
985
741

418
546

378
025
562
955

974
579
467
754

222
345
263

684
840
780
427
820
002
711

415,
410.
.340
412,
412,
. 155
. 778
.415

413

412
408
413

412,
.370
411,
410.
413.
408,
419.
.2396

412

423

421,
421,
.064
425,
.165
107
.512

417

418
418
444

446,
.420
. 778
445,
087
.539
. 963

453
453

445
441
446

441,
437.
440.
.119
461,
455,
. 952
.409
.471
.359

457

453
455
452
466

466.
474,
. 344

455

472.
473,

279
546

918
087

931

162
692
160
158
347

257
651

744

333

858

622
902
740

446
922

393
186

333
609



GPR-6 186310.921 1162024 .443 475.627
TBM-7 186357.074 1161924.800 471.798
SV-24 186462.776 1162049.338 475,315
8v-12 186509.269 1161948.,660 469,148
5v-23 186427.333 1161877.044 463.312
GPR-11 1864195.306 1161826.543 458.384
Sv-1is 186462.894 1161775.503 451.142
8Sv-13 186284.624 1161851.505 472.226
SV-29 186184.412 1161767.125 466.291
SV-34 186158.4837 1161754,873 466.119
SV-35 186202.,995 1162021.983 472.875
3V-39 186174.139 1162065.178 466 .637
GPR-3 186279.783 11622584 .772 462,426
TRM-2 188357.012 1162281 .4484 267, R4E
GPR-5 186397.773 1162219.047 473.987
GPR-1 186154.732 1162220.467 459,278
SV-40 186103.100 1162149.800 462,495
TBM-G1 185935.967 1162030.860 465,153
TBM-8 185870.151 1161718.682 474 .671
TBM-11 185441 ,324 1161327.208 . 462.424
E SvV-46 185788,258 1161881.879
GFR-1 1857395,752 1161917.201
TBM~-20 186121.666 1161083.826 . 415.497
SV-45 185926.979 1161572.888

Should you need any other assistance or have any guestions please
feel free to call myself or Jeff at Public Works.

7&y:;ﬁel??\
TR

‘John D. James, PLS
urvey and Mapping

cc: Jeff Frettingham
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APPENDIXF

BORING LOGS AND WELL
CONSTRUCTION DIAGRAMS

Golder Associates



SHEET _1_0OF _1
PROJECT. KPAT/Norseland RECORD OF BP,REHOLE - -
RI/FSWA MW-1 (Initial) DATUM: See MW-1 (Final)
PROJECT NUMBER: 933 1280.2003 BORING LOCATION: See MW-1 (Final) BORING DATE: 4/25/34
§ S0 PROFILE SAMPLES PENE"R;:IO%L‘JS?!EES[:TANCE PIEZOMETER
il 10 20 a0 40  s5p CRAPHIC
o ELEY « sLows/eiN. | L + : 1
£z DESCRIPTION 8 g WATER CONTENTPERCENT WATER
% § DEPTH § g ‘;gma;:::’ % Wy ] . LEVEL
| Cast Flush .
0 Sandy SILT to silty SAND, litle gravel Morument
Gemeny /
Benlonie r—/ 4
Grogl 47‘5
ZiZR
L]
1
)
]
24nch _é_ 3
1 50 by ZiZR
~ 9 Risar /
:’j i
[
A
@1
A4 ]
L
i
2 50 (] Vﬂ
- 21N
1
n
n
61D _ | i
g
5 g R
z i
g 15Ycr : l
Lo ag a 3750 _ P
2
4 15
1
5
- 5
- 2 -
ORILLRIG: CME-7512 LOGGED: 5. Moon i
DAILLING CONTRACTOR: Cascads Drilling CHECKED: MDL % E Goldgr
ORILLER:  Rodney DATE: 10/6/95 ASSOCIE\IQS




SHEET _1_OF _3
PROJECT: Kent/Norsefand RIFS/WA RECORD OF B_OREHOLE - -
MW-1 (Final) DATUM: Top of PVC = 465.93
PROJECT NUMBER: 933-1280.2003 BORING LOCATION N:185934.8024 E: 11620321717 BORING DATE: 5/25/94

o PENETRATION RESISTANCE
] SOIL PROFILE SAMPLES sLowsFT N PIEZOMETER
. E GRAPHIC
i 10 2 30 40 50
Wz o | BEv | o BLows/eN. | | L : L 1
o W
E|z2 DESCRIPTION PRE 81 o i WATER CONTENTPERCENT WATER
I T & tcg DEPTH g & 1 140 m. hammer 8 Wi w W LEVEL
8 |1 ER R 21 = | 30inchdiop u P —r——
o 0-27.0' Radriit previous borehole -
{See log of MW-1 {Initial})
L
oy
x —
— 10 5
£
3
— 20 o
DRILLAIG: CME 75 LOGGED: M.Lubrecht 191
DRILLING CONTRACTOR: Cascads Drifing CHECKED: _'G()Idcl‘
(/Associates

DRILLER:  Stevs Hughes DAYE: 10/6/95




PROJECT KenVNorsefand RI/FS/WA

RECORD OF BOREHOLE
MW-1 (Final)

PROJECT NUMBER: 933-1280.2003 BORING LOCATION N:185934.8024 E: 1162032,1717

SHEET 2 OF _3_
DATUM:Top of PVC = 465.93
BORING DATE: 5/25/94

8 PENETRATION AESISTANCE
8 SOIL PROFILE SAMPLES aLowsrt B PIEZOMETER
- | E GRAPHIC
o1 0 10 20 3¢ 40 50
gz o | Eev | . BLOWS /6 I, . / 1 1 .
4 w
|2 g WATER CONTENTPERACENT WATER
ElE DESCRIFTION a8 g T 21 ¥ | t40m nammer G " w LEVEL
g4 lg 9183 21 30 inch deop i B < 1 ¥4
2 9-27.0 Fadall frevious borshote -
- Silty Clay ZC/ _
Z7
& Chips
—al E —
g 300 | 3+ |sS son’
b
SiysedanaGava ] ﬁé
?@‘H'f
e
e o]
- : 350 2% )
B %0 | 2188 50/5° 100% -
36.4
- 40

DRILL RIG: CME 75

DRILLING CONTRACTOR: Cascade Drilling
DRILLER:  Stave Hughes

LOGGED: M.Lubrecht

CHECKED:

DATE:

$0/6/95




HEE 3 OF 3
PROJECT Kent/Norseland RIFFS/WA RECORD OF B_OREHOLE S T3 —
MW-1 (Final) DATUM: Top of PVC = 465.93
PROJECT NUMBER: 933-1280.2003 BORING LOCATION N:185934.8024 E: 1162032.1717 BORING DATE: 5/25/94
§ $0ILPROFILE SAMPLES PENETR;E:;)‘S;;SI;TANCE PIEZOMETER
Infl o 1o 0 30 4 GRAPHIG
s g B8V |, sowsrem. || A R I .
=15 DESCRIPTION @ o & WATER CONTENTPERCENT WATER
% g 8 %g oepTH | 3 g v g1 wo H o LEVEL
40 Sand, ftile Gravel
- 410 | 3 ]ss 50/3°
41.2
B 45.0 4 |ss 25{50-4*
~ % 45.8
;%
485 | 5 ]SS 073"
— 50
End of Hols 50.0°
. W —
DRILLRIG: CME 75 LOGGED: M. Lubrecht i
DRILUNG CONTRAGTOR: Cascade Drilling CHECKED: % ¥Golder
DRILLER:  Steve Hughes DATE: 10/6/95 ASSOGMQS




PROJECT KPAT/Norseland

RECORD OF BOREHOLE MW-2

SHEET _1_OF _1_

RIFFS/WA DATUM: NA
PROJECT NUMBER: 933 1280.2003 BORING LOCATION: NA BORING DATE: 4/25/94
Q PENETRATION RESISTANGE
2 SOIL PROFILE SAMPLES aLovser B PIEZOMETER
e | & GRAPHIC
u | @ 10 20 3 40 50
ol g | BBV | o BLOWS/6MN. | 5 . : . :
- = i WATER CONTENTPERCENT WATER
AE DESCRIFTION g 38 oeprn | 21 & | 140 nammer 3 v W o LEVEL
g |3 2 159 2] ] somnehdop & pr=——o—
B Sasl Flush ;
0 Fine 1o medium SAND wilh trace sit sM fonment 7
Cemenv(
Senzonae(
Gropt <1
e ]
aPYC
Riser
s 1| 5s 31:34.37 7 | 7
# i
%‘ i ]
i
é * -
]
715
GRAVEL and line to medium SAND with race | G % /] ]
-1 sit w 2 |88 10-27.50 70 ¥ [ ;
0
A L]
A
6 10 _| /‘ /
Stae. /
Casin / / 3
3 | AV
2 / / 3
g ]
Lo | @ 3_]8s 50 1A ]
3
(=]
X
o
4| 88 32
™1
5| ss ar.54
Gravaily, fine tomedium SAND with trace sill sw
L, 5| 88 50
- 2 -1

DRILLER:

DRILL RIG: CME.7572
DRILLING CONTRACTOR: Cascada Drilfing

Rodney

LOGGED: G, Moon

CHECKED:

MOL

DATE: /6095

Golder

| /Associates




PROJECT. KentNorseland AUFswA RECORD OF BOREHOLE Mw-2B SHEET 1.0F 3
DATUM: Top of PVC = 412.43

PROJECT NUMBER: 933-1280.2003 BORING LOCATION N:186813.9571 E: 1161320.1851 BORING DATE: 5/25/94

o) PENETRATION RESISTANCE
g SO PROFILE SAMPLES sLowsEr B PIEZOMETER
il 0 10 2 30 ag  go GRAPHIC
g = o | ELBM | BLOWS/6IN. E 1 : N h
£ 12 DESCAIPTION F o Nk WATER CONTENTPERCENT WATER
N ] g 2 gt | 2 & | 140, hammer g w W ) LEVEL
3183 8163 2| £ | soincndiop @ W
0 0-18.0' Modarata yellowish biown, madium to
coarse SAND and GRAVEL, compact lo danse Above
graund
- completion |
with 8" pad
I~ Conerele 1
<
£
i E: -
5
3
Grades to fine 1o medium SAND 18.0 1 ]88 s048° 100
85 | 2|58 S5 100
B 190 | 3 |56 37-5005" 100
[~ 20 704
DHILL RIG: CME 7S LOGGED: M.Lubrechl i
DRILLING CONTRAGTOR: Cascade Driling CHECKED: é 35 Golder
{/Associates

ORILLER:  Stave Hughes DATE: 10/8/95




PROJECT. KenuNorselend RIFSWA RECORD OF BOREHOLE MWw-2B SHEET -2.OF 3.
DAY UM: Top of PVC = 412,43

PROJECT NUMBER: 933-1280.2008 BORING LOCATION N:186813.9571 E: 1161320.1851 BORING DATE: 5/25/94

[n}
ILPROFIL PENETRATION RESISTANGE
2 SOIPROFILE SAMPLES sLowsTT i PIEZOMETER
- L ]
T @ 10 20 30 40 5o CRAPHIC
g2 o e | BLOWS /6 N, - ! i 1 L
E |z DESCRIPTION " § © 81wl womn N g WATER CONTENTPERCENT WATER
o 4] o . hammer w LEVEL
3 8 %, & 9 OEPTH g ; 30 ineh drog g Wp et W
i
20 Aadium 13 502155 SAND and GRAVEL C 2 1ss 28-5004"
L Pala yeltowish brown, silty, medium 10 coarse ]
SAND and fine to medium GRAVEL, soma ¢lay 5 |88 30-50/4°
g
[— 30 Medium yallowish brown, fine to coarss SAND ]
-g andg GRX\IEL 6 | 85 32.50/4°
@
B 7 |58 30-5074° 100 7
_ _
DRILLRIG: CME 75 LOGGED: M. Lubtecht i
DRILLING GONTRAGTOR: Gascads Driting CHECKED: ? Q¥ Golder
(/Associates

DRILLER:  Steve Hughes DATE: t0/6/95




PROJECT NUMBER: 933-1280.2003 BOQRING LOCATION N:186813.9571 E: 1161320.1851

PROJECT. KentNorseland RIFSwWA RECORD OF BOREHOLE Mw-2B8 SHEET 3.0F 3
DATUM: Top of PVC = 412.43

BORING DATE: 5/25/94

2 PENETRATION RESISTANCE
2 SOILPROFILE SAMPLES sLowsFt K PIEZOMETER
i IR GRAPHIC
"] 10 20 40 50
&2 Q | BMEV o BLOWS /81N, : L L L
z % DESCRIPTION 2 § g § w | 1iomns § WATER CONTENTPERGENT WATER
[N Iy . hammer [ 5] W LEVEL
g3 B 5G] 0P | ST 21 T e diop i Wpr—————o—————1 Wi
::';Em
L, :
0 Pale yeliowish brown to dark olive gray, tine to 40,0 [} 325005 Bentonite
3 41.0
450 19 21-50/3"
@
e g
B G
£
&
— 50 500 | 10 26-50-
Pale yetowish brown o dusky yallkewish brown,
very fina 1o coarse SAND, Gitle sit, Rilla graval
B 55.0 1 18-50-
— &0 End ol Hola - 60.0
DRILL RIG; LOGGED: M. Lubrecht =

DRILLER:

DRILLING CONTRACTOR: Cascada Drilling

CHECKED:
DATE:

10/6/95

Golder

Associales




PROJECT KPAT/Norseland
RI/FSMWVA

RECORD OF BOREHOLE MW-3

SHEET _1_
DATUM: Top of PVC = 411.04
PROJECT NUMBER: 933 1280.2003 BORING LOCATION N:186334.0813 E: 1161065.8648 BORING DATE: 4/25/94

OF 2

g SOIL PROFILE SAMPLES PENETR;&C:;&;E{SI;TANCE Pl g%gy E]‘égn
g 2 Q | EEY | sows/ein. | | . o 0 49 %0
g w |Z 21 5 WATER CONTENTPERCENT WATER
B Sity, gravelly fine 10 medium SAND SM I c";s'f‘”ﬂ’:,ﬂ’ LA
' swen ] 2
<] Z;; /]
L1 7
1A
219
A
217
2128
2a0cn VA
L lss 50 iﬁé :4;:_
™5 o
|
oy
0
v
/ 4
1%
A |
717
2 55 50 / i
- 1%
219
1A
1%
Y158
L
0]
5 e :; %
; 94
3 ] 4
[~ 0 g : 3 |ss 30-26-30 8 ¥ ? %
2 | Silty, fina to medium SAND and GRAVEL SM | / / ]
x ) /‘
i 1y
I
A1
11 |
219
10
1
4 72
A0 |
1%
- A /
2158
A1
2148
2%
]
714
. 5 5.].88 50 ? 5 -
g7
219
2158
1%
"y
1A
oYy
0
& 85 18.27-30 57 T" ? ; |
"2 Log continued on next page % /',

ORILLRIG: CME.75/2
DRILLING CONTRACTOR: Cascade Driliing
DRILLER:  Rodney

LOGGED: G.Moon

CHEGKED: MBL
DATE: 10/8/95
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PROJECT: KPAT/Norsetand

RECORD OF BOREHOLE MW-3

SHEET 2 OF 2 _

RI/FS/WA DATUM: Top of PVC = 411.04
PROJECT NUMBER: 933 1280.2003 BORING LOCATION N:186334.0813 E: 1161065.8648 BORING DATE: 4/25/94
8 SOIL PROFILE SAMPLES Bt B PIEZOUETER
E & v =20 3 40 50 Hi
tle | Mk ROIER Y g 'WATER clomea\:weacs'm WATER
12 DESCRIPTION x @ % !
(g g £ 8| omeh 3 § e g Wpr———— LEVEL
3 Silty, s to medium SANO and GRAVEL ; ; 7
7178
714
/ r
714
1174 |
1
214
0.
¢ 7 |ss 35-35-37 72 | 34 f/’ ] ]
L/
0
9
01
21%
0
1Y
sl
W
Fing to medium SAND with race sil 8 |58 fad A i
3 9 | ss 55 //é
A0
2\
i ( ]
]
L1 iy /
Steet / ]
5 c.;«.m [~ s
2 H1e
£
£
5 fﬂg' 10| s8 20-50
g
PN
4 1 §-10-50 60
o 12} S8 100
s ]
DRILLRIG: CME. 752 LOGGED: G.Moan Ai
DRILLING CONTRACTOR: Cascade Drifing CHECKED: MOL _ Golder
[/ Associates

DRILLEA: Rodney DATE; 10/6/95
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APPENDIX H
Probabilistic Ungertainty Analysis
3,000 trials
Latin Hypercube Sampling; Sampie Size = 100

Forecast: Benefit ratio, Alt.3 : Alt. 4
Foracast: Banefit ratio, Alt.3 : Alt. 4

Cell J14 Frequency Chart 2,988 Trials Shown
027 4 82
,021 ' 81.5
2 7
= o4 a1 2
2 5
2 =
& 007 L 205 &
.000 | L o
1.00
Parcentile Valus
0% 0.99
10% 1.08
25% 1.08
50% 1.10
75% 1.13
90% 1.186
100% 1.22
Ferecast: Cost ratio, Alt.3 : Alt. 4
Forecast: Cost ratio, Alt.3 : Alt. 4
Coll J17 Fraquency Chart 2,995 Trials Shown
031 4 92
023 68
2 I
B % 016 46 .E;
= [a )]
a?-_ 008 | 23 3
.000 | L o
0.30 0.40 0.50 0.60 0,70
Percentile Value
0% 0.29
10% 0.42
25% 0.46
50% 0.50
75% 0.54
90% 0.58
100% 0.74
H-1
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Forecast: Benefit ratio, Alt.3 : Alt. 2

Foracast: Benefit ratio, Alt.3 : Alt, 2
Cell K14 Frequency Chart 2,973 Trials Shown
031 4 . 93
023 89.7
2 g
S 018 465 2
L] [~
£ o
2 o008 23.2 .‘3
& 008 .
.000 | Lo
1.20 1.38 1.56 1,73 1.90
Percantile Value
0% 1.26
10% 1.40
26% 1.45
50% - 1,63
75% 1.81
90% 1.71
100% 2.18
Forecast: Alt. 1 Net Benefit
Forecast: Alt. 1 Net Benafit
CellE14 Frequency Chart 2,987 Trials Shown
027 4 . 81
020 Ill RE 80.7

014

Aouanbaiy

007 |

Probabllity

Q00 |

Percentile Valus
0% 2.5
10% 3.4
25% 3.8
50% 4.1
75% 4.5
90% 4.7
100% 5.3
H-2
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Forecast: Alt. 2 Net Benefit

Foraecast: Alt. 2 Net Banefit

Call F14 Fraquency Chart 2,987 Trials Shown
.028 . 87
,022 6.2
2 I
-3; 018 438 .E
£ il 3
a 007 1 b L 2.7 &
.000 | Lo
4.3 4.8 6.3 5.8 6.3
Percentile Valug
0% 4.1
10% 4.8
25% 5.0
50% 5.2
75% 54
90% 5.6
100% 6.1
Forecast: Alt. 3 Net Benefit
Foracast: Alt. 3 Net Benafit
Cell G14 Fraquancy Chart 2,990 Trials Shown
027 - 81
020 §0.7
2 I
;:' 014 406 .E;
F-1 2
=] =
& 007 {202
,000 Lo
Percentile Value
0% 7.5
10% 7.8
25% 7.9
50% 8.0
75% 8.1
909% 8.3
100% 8.8

H-3
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Forecast: Alt. 4 Net Benefit

Cell H14

Forecast: Alt. 4 Net Benefit
Frequency Chart

2,987 Trials Shown

027

021 L

D14

r 82

81.6

41

Probabllity

007 |

.000 1

. 208

Aauanbaly

Percentile Vaiue
0% 6.4
10% 6.9
25% 7.0
50% 7.2
75% 7.5
0% 7.7
100% 8.4
Forecast: Alt. 2 Cost
Foracast: Alt. 2 Cost
Cell F17 Fraquency Chart 2,966 Trials Shown
027 . 81
020 80,7
i ;
5 o 40.5 é
2 L :
< N [ 202 %
Maan = $1.08
000 | B L o
$0.60 $0.78 $1.05 $1.33 $1.60
4 {milfions)
Percentile $ _{(millions)
0% $0.55
10% 50.82
25% $0.91
50% $1.04
75% $1.17
90% $1.32
100% $1.92
H-4
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Forecast; Alt. 3 Cost

Forecast: Alt. 3 Cost
Cell G17 Frequancy Chart 2,985 Trisls Shown
033 4 98
025 73.5
2 e
= .18 49 2
= (=]
3 g
& 008 2456 8
.000 | L o
$0.50 $0.94 $1,38 $1.81 32,25
$ {millicns)
Percentile $ (millions}
0% $0.69
10% $1.06
25% $1.18
50% $1.33
75% $1.50
0% $1.68
100% $2.70
Forecast: Alt. 4 Cost
Forecast: Alt. 4 Cost
Cell H17 Frequency Chart 2,977 Trials Shown
029 . 87
022 Ll
2
3 018
A
&_Q- .007 |
$1.50 $2,13 $2,76 $3.28 $4.00
$ {millions)
Percentile $ (millions}
0% $1.60
10% $2.19
25% $2.41%
50% $2.67
75% $2.98
30% $3.33
100% 54,76
H-5
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Assumptions
Assumption: LT effective - Alt. 2 LT shvative + A, 2
Normal distribution with parameters:
Mean 4,00
Standard Dev. 0.20
Mean value in simulation was 4,00

Assumption: LT effective - Alt. 3
Normal distribution with parameters:
Mean 9.00
Standard Dev. 0.20
Mean value in simulation was 9.00

Assumption: LT effective - Alt. 4 LT effeotive - Ak 4
Normal distribution with parameters:
Mean 9.50
Standard Dev. 0.20

Mean value in simulation was 9.50

Assumption: Reliability - Alt. 2 Relabitty - A¥, 2
Normal distribution with parameters:
Mean 4.00
Standard Dev. 0.20

Mean value in simulation was 4.00

Assumption: Reliability - Alt. 3
Normal distribution with parameters:
Mean . 9.00
Standard Deav. 0.20
Mean value in simulation was 9.00

Assumption: Reliability - Alt. 4
Normal distribution with parameters:
Mean 8.50
Standard Dev. 0.20
Mean value in simulation was 8,50

H-6
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Assumption: ST effective - Alt. 2 3T atfvotive . AR, 2
Normal distribution with parametars:
Mean 9.00
Standard Dev. 0.20
Mean value in simulation was 9.00

Assumption: ST effective - Alt. 3 ST sttective - Ak, 3
Normal distribution with parameters:
Mean 8.00
Standard Dev. 0.20
Mean value in simulation was 6.00

Assumption: ST effective - Alt. 4 T affeotive - A, 4
Normal distribution with parameters:
Mean 3.00
Standard Dev, 0.20
Mean value in simulation was 3.00

Assumption: Reduction in T/M/V - Alt. 4 Reduation In TAAY - AN, 4
Normal distribution with parameters:
Mean . 2.00
Standard Dev. 0.20
Mean value in simulation was 2.00

Assumption: Implementability - Alt. 2 Implemen tablity - A, 2
Normal distribution with parameters:
Mean 9.00
Standard Dev, 0.20
Mean value in simulation was 9.00

Assumption: Implementability - Alt. 3
Normai distribution with parameters:
Mean 7.00
Standard Dev. 0.20
Mean value in simulation was 7.00

Assumption: Implementability - Alt. 4 Imglemantablity - Ak. 4
Narmal distribution with parameters:
Mean 4.00
Standard Dev. 0.20
Mean value in simulation was 4.00

H-7
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Assumption: Short-term effect. criterion value
Triangular distribution with parameters: Short.term atfeot, orfterion vakis

Minimum 0.00
Likeliest 0.20
Maximum 0.40
Mean value in simulation was 0.20
200 %i0 039 &30 40

Assumption: Reduction in T/M/V criterion value
Triangular distribution with parameters: Reduation n TAMNY oritarior vius

Minimum 0.00 '
Likeliest 0.056
Maximum 0.10

000 [-X-:] 208 08 [-A1]

Assumption: Implementability criterion value

Triangular distribution with parameters: molemenstabilty oriterion valve
Minimum 0.00
Likeliest ' 0.20
Maximum 0.40
Mean value in simulation was 0.20
0.0 10 20 39 .40
Assumption: Cap area (acres) cap wem (ored)

Lognormal distribution with parameters:
Mean 11.3
Standard Dav, 2.3
Mean value in simulation was 11.3 ,
al ER ] 171 iss 04

Correlated with:
Fiif volume including cap 0.75

Assumption: Contractor overhead & profit oontractor vahiad & prokt

Lognormai distribution with parameters:
Mean 15%
Standard Dev. 3%
Mean value in simulation was 15% |
(1] 13% s 2% %

Assumption: Engineering, construction management, & CQA

Lognormal distribution with parameters: sagh., soamr, mgmont, & GOA
Mean 20%
Standard Dev, 3%
Mean value in simulation was 20%
1% 171% 0% 1% 31!-
H-8
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Assumption: Fill volume including cap {cy) 3 vokuna Inokuding oap (v}
Lognormal distribution with parameters:
Mean 150,000
Standard Dev. 30,000
Mean value in simulation was 150,000
Correlated with! se A anms
Cap area 0.75

g

A

Assumption: Fence installation ($/lin.ft) Fonos invtadetion (3. h)
Lognormal distribution with parameters:
Mean $13
Standard Dav, $4
Mean value in simuiation was $13

g

131} e (}1]

Assumption: Seed cap {$/sq.ft} Send oo Wioqtt)
Lognormal distribution with parameters:
Mean $0.05
Standard Dev. $0.02
Mean value in simulation was $0.05

Assumption: Topsoil, purchased ($/cy) Topeod, purchnesd (#cy)
Lognormal distribution with parameters:
Mean $15
Standard Dev. $8

Mean value in simulation was $156

Assumption: Clean fill soil ($/cy) Clean Ml ool oy}
Lognormal distribution with parameters:
Mean 54
Standard Dev. 51

Mean value in simulation was $4

Assumption: Gravel ($/cy)
Lognormal distribution with parameters:
Meaan $10
Standard Dev. $3
Mean value in simulation was $10

Assumption: FML, 50 mil ($/sq.ft) FHL, 50 md (¥eq )
Lognormal distribution with parameters:
Mean $0.45
Standard Dev. $0.14
Mean value in simulation was $0.45

H-9
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Assumption: Geotextile ($/sq.ft) Qectexthe (Hrq.)
Lognormat distribution with parameters:
Mean $0.15
Standard Dev, $0.05
Mean value in simulation was $0.15

Assumption: Fence maintenance {$/If-yr) Fanoe maintenancs { Ai)
Lognormal distribution with parameters:
Mean $0.50
Standard Dev. $0.15

Mean value in simulation was $0.50

Assumption: Permeable soil cap maintenance ($/ac-yr)
Lognormat distribution with parameters: Pormeable eod oap maint. (Hiac-yr]
Mean $1,000
Standard Dev. $300

Mean value in simulation was $1,000

i "nam

Assumption: FML cap maintenance ($/ac-yr)
Lognormal distribution with parameters: FHL oan maintenanoce U/soyr)
Mean $2,500
Standard Dev. $750

Mean value in simutation was $2,501

g

2,188 13388 (2571 %27

Croats nsttutionsl controle

Assumption: Create institutional controls
Lognormal distribution with parameters:
Mean $25,000
Standard Dev. $7,500
Mean value in simulation was $25,008

r

[}1F L H) 11448 HEA LLERF

Assumption: Grading/fill ($/cy) Gradng M (d/ev}
Lognormal distribution with parameters:
Mean $2.50
Standard Dev. $0.75
Mean value in simulation was $2.50

H-10
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Assumption: Utility disconnection trenching ($/lin.ft)
Lognormal distribution with parameters:
Mean $5
Standard Dev. $2
Mean value in simulation was $5

Assumption: Landfill gas monitoring, 2/yr {$/yr)
Lognormal distribution with parameters;
Mean $10,000
Standard Dev. $3,000
Mean value in simulation was $10,003

Assumption: Topsoil, site source ($/cy)
Lognormal distribution with parameters:
Mean $4
Standard Dav. $1
Mean value in simulation was $4

Assumption: Gas collection trench {$/lin.ft)
Lognormal distribution with parameters:
Mean $20
Standard Dev, $6
Mean value in simulation was $20

Assumption: Lost land value {$/acre)
Uniform distribution with parameters:
Minimum
Maximum
Mean vailue in simulation was $15,000

$10,000
$20,000

Assumption: Alt. 4 gas monitoring, 2/yr {$/yr)
Lognormal distribution with parameters:
Mean $12,000
Standard Dev, $3,600
Mean value in simulation was $12,010

H-11
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Utility dlsconneat. trenching (¥ k]

LandMl gaa moniaving, 20y 1A}

g

nns 113,639 M
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Topead, ske sowos (#ley)
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H
=
s
= L,

Qe cceation trench {40, R)

Loat fand vaius (1 /acte)

|
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Assumption: Groundwater monitoring, 2/yr ($/yr)
Lognormal distribution with parameters:
Mean $11,000
Standard Dev. $3,300
Mean value in simuiation was $10,984

Assumption: Groundwater monitoring, 1/yr ($/yr)
Lognormai distribution with parameters:
Mean $6,000
Standard Dev. $1,800
Mean value in simulation was $5,997

Assumption: Lost land earning potential ($/ac-yr)
Normal distribution with parameters:
Mean $3,400
Standard Dev, $680
Mean value in simulation was $3,400

Assumption: Alt. 4 gas monitoring, 1/yr ($/yr)
Lognormal distribution with parameters:
Mean $7,000
Standard Dev, $2,100
Mean value in simulation was $7,002

Assumption: Landfill gas monitoring, 1/yr ($/yr)
Lognormal distribution with parameters:
Mean $6,000

Standard Dev. 51,800

Mean value in simulation was $6,006
Assumption: Fence length

Normal distribution with parameters:

Mean 3,300

Standard Deav. 450
Mean value in simulation was 3,300

H-12
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g
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g
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Lost Jand use value {§ feayr]
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g
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Assumption: Base development cost (any cap)
Lognormal distribution with parameters:
Mean $260,000
Standard Dev. $75,000
Mean value in simulation was $250,283

Assumption: Incremental Alt. 4 development cost
Lognormal distribution with parameters:
Mean $370,000
Standard Dev. $110,000
Mean value in simulation was $370,121

Bass dueveiopiment coet {sny cagl

S [FREF 11 AR 14460.004

vor, ARt 4 deveiopent cost

RTT.8e0

LI HIIe3 114,07 "an

End of Assumptions
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1. PURPOS

This technical procedure establishes a uniform methodology for collecting ambient air and soil
vapor samples for chemical analysis that are representative of ambient air quality or soil

vapor.

2. APPLICABILITY

This technical procedure is applicable to all Golder Associates personnel engaged in the
collection of air or soil vapor samples for purposes of chemical analysis.

3, DEFINITIONS

3.1 SUMMA Canister

A summa canister is a stainless steel sampling device which has had its internal surface
specially passivated using a "SUMMA" process, a surface that is inert resisting both surface
adsorption and chemical reaction. Evacuated canisters are used too draw in the air sample
and retain it prior to analysis.

3.2 Tedlar Bag

A Tedlar bag is a dedicated sampling bag which is constructed of Tedlar film, a chemically
inert fluorocarbon polymer with characteristic low permeability.

3.3 Lung Sampler

A lung sampler is a rigid air sample box which allows the direct filling of an air sample bag
using negative pressure provided by a personnel sampling or hand-pump. The air sample
enters to the bag directly, without passing through the pump. This eliminates the risk of
contaminating the pump or sample. All surfaces in contact with the sample are constructed
of stainless steel or Teflon.

3.4 Sorbent Tube

A sorbent tube is applicable to a wide range of chemical classes and consists of a glass tube
containing two layers of solid adsorbent material chosen to capture analytes of interest.
When air is actively pulled through the tube, airborne chemicals are trapped by the first
adsorbent layer with the second layers serving as a backup layer and indicator of sample
breakthrough.

Golder Associates
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3.5 Personal Air Sampling Pump

A personal air sampling pump is a low-flow air sampling pump which is designed to capture
air or soil vapor samples at a constant flow rate which is set and calibrated by the user.

3.6 Semi-Quantitative

A semi-quantitative measurement is a measurement obtained as an estimated value rather
than a quantitative value. Documented calibration is not required for equipment used for
semi-quantitative measurements.

4. REFERENCES

4.1 EPA (1988), Compendium of Methods for the Determination of Toxic Organic Compounds in
Ambient Air, EPA 600 4-89-017, June 1988, US EPA, Atmospheric Research and Exposure
Assessment Laboratory, Research Triangle Park, North Carolina.

4.2 EPA (1991) Canister-Based Method for Monitoring Toxic VOCs in Ambient Air, EPA 600 J-92
263, US EPA, Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina.

4.2 EPA (1992), Test Methods for Evaluaring Solid Waste, Chemical/Physical Methods, Third Edition,
SW-846, U.S. EPA, Office of Solid Waste, Washington, D.C.

4.4 NIOSH (1994), NIOSH Manual of Analytical Methods, 4th Edition, August 1994, US
Department of Health and Human Services, Pubic Health Service, Centers for Disease Control
and Prevention, National Institute for Occupational Safety and Health, Division of Physical

Sciences and Engineering, Cincinnati, Ohio.

4.5 ASTM (1994), 1994 Annual Book of Standards, Method D-3416, "Analysis of Atmospheric
Gases", . 1994, American Society of Testing and Materials, 1916 Race Street, Philadelphia,

Pennsylvania,

4.6 GAI (1995), P-12.0-1, Calibration and Maintenance of Measuring and Test Equipment, Golder
Associates, Inc.

4.7 GAI (1995), TP-1.2-23, Chain of Custody, Golder Associates, Inc.

5. DISCUSSION

Ambient air and /or soil vapor samples shall be collected in quantities and types as directed
by the Project Manager and project work documents. All instruments used for quantitative

field analyses shall be calibrated in accordance with Golder Associates Procedure P-12.0-1,
“Calibration and Maintenance of Measuring and Test Equipment.* All non-dedicated

Golder Associates
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sampling equipment shall be decontaminated before and after each use. Samples shall be
collected in properly prepared containers of the appropriate size and type (see Table 1). All
samples shall be appropriately labelled and sealed (see TP-1.2-23, Exhibit A). Samples shall be
stored and transported in coolers or shipping containers as appropriate for the sample type
and anticipated analysis. Chain of custody shall be maintained in accordance with procedure
TP-1.2-23, "Chain of Custody."

6. RESPONSIBILITIES
6.1 Field Personnel

Field personnel are responsible for sample collection, sample custody in the field,
preservation, field testing, total and accurate completion of data sheets, sample shipment and
delivery of data to the Project Manager and designated Project Document Custodian, all as
described in this technical procedure.

6,2 Task Leader

The Task Leader is responsible for supervising field personnel. Supervision includes ensuring
that samples are collected, documented, preserved, field analyzed, handled and shipped to
the appropriate laboratory as specified in project work documents and this technical
procedure.

6.3 Project Manager

The Project Manager has overall management responsibilities for the project, is responsible for
designing the sampling program, for arranging the logistics of the program, and for
providing any required clarifications in the use of this procedure. The Project Manager may
assume the responsibilities of the Task Leader on smaller projects. :

6.4 Document Custodian

The Document Custodian is responsible for maintaining project files and filing project
documents, project correspondence, sample integrity data sheets, chain of custody forms, field
report forms, generated data and other associated and pertinent project information.

7. PROCEDURE

7.1 General Considerations

7.1.2 Sample Quantities, Types, and Documentation

Samples shall be collected in quantities and types as directed by the Project Manager or as
specified in the project work documents. Samples shall be transferred to the analytical

Golder Assoclates
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laboratory under formal chain of custody, which shall be documented (TP-1.2-23, Exhibit C)
and maintained in accordance with procedure TP-1.2-23, "Chain of Custody".

7.1.3 Sample Containers

Table 1 provides a summary of the sampling technique, sample container types, and detection
limit goals for the most common chemical analyses on air or seil vapor samples. All sample
containers must be properly cleaned and prepared as appropriate for the method of analysis.
All samples shall be labelled and sealed (see Section 7.4) and immediately placed in

shipping containers or coolers with securely closed lids for storage and transport. Samples
must be received by the analytical laboratory in sufficient time to conduct the requested
analyses within the specified holding time or as soon as possible.

7.1.4 Acceptable Materials

Acceptable materials that may contact any air or soil vapor sample are stainless steel and
fluorocarbon resin (Teflon, PTEE, FEP, or PFA). Glass is an acceptable material for contacting
samples but it is not recommended for sample storage and transport.

- 7.1.5 Sample Acquisition

Ambient air or soil vapor samples shall be collected with the use of an evacuated canister,
lung sampler, or absorbent tube. '

7.2 Collection of Samples for Specified Chemical Analyses
7.2.1 Sulfide

. Sulfide samples are taken using a Tedlar® bag and lung sampler. A clean tedlar
bag and a new section of Teflon® tubing are connected to the bag and the sample
source via the sampling port in the lung sampler. A pump is then connected to
the pumping port of the lung sampler, the sampler lid closed and the pumping
action producing a relative negative pressure around the bag allows the bag to fill
with sample.

. Be sure to stop pumping when a vacuum has been created, excessive pressure
can cause the bag to fail. Cap the sampling port and break the vacuum by
forcing the lid open or by bleeding in air by opening the pump port connection
or vent, Close the bag valve and disconnect the tubing from the bag.

. Sulfide samples have a recommended maximum holding time (MHT) of 24 hours
when sampled in a Tedlar bag. Because of the short MHT, ship samples
immediately and notify the laboratory the day the sample are shipped so that
analysis can be conducted shortly after sample receipt. Samples analyzed within

Golder Associates
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two times the MHT (48 hrs.) will be qualified as estimated but useable for
decision making purposes.

. Store and transport the Tedlar® bags at approximately 25 °C in a rigid insulated
shipping container. Tedlar bag samples may be shipped by air freight, only if
pressurized.

722 Aldehvdes/Ketones and Aliphatic Amines

Aldehyde/ketone sampling is performed with a XAD-2 cartridge. Amine sampling is
performed with a silica gel cartridge. Sampling may be performed by using a separate pump
for each tube, or by using a manifold or "T" with two or more tubes connected to a single

pump.

. Calibrate the rotameter on each pump weekly with the sample collection setup in
the sampling line. Adjust the manifold/T" (if used) such that the flow is equal
through each absorbent tube. The calibration shall be performed using either an
NIST traceable bubble meter or digital flow meter, or a rotameter which has itself
been calibrated to an NIST traceable bubble meter or digital flow meter within the
past six months. _

. Break off the tips (both ends) of an XAD-2 absorbent tube and a silica gel
adsorbent tube. Examine both ends of each tube to verify that the tube has in
fact been opened.

. Prior to sampling insert a "blank" sample collection setup in the sample line and
verify that the rotameter reading on the pump is the same as the reading at the
known (calibrated) flow rate. '

. Begin sampling by drawing air through the adsorbent tubes at the calibrated rate
=~ (200-500 mV/min). The total volume of air drawn through each tube should be 20
to 30 liters.
. During soil vapor sampling verify that the sampling rate is not affected by any

additional pressure drop by noting the rotameter reading on the pump. Record
the exact rotameter reading on the pump if different than that observed during

calibration.
. Disconnect and seal the adsorbent tubes at the conclusion of the sampling period.
. Reintroduce the blank sample collection setup to the sampling line and verify that

the calibrated flow rate has been maintained for the duration of the sampling
period. Record the exact reading on the rotameter if different than that observed

during calibration.

Golder Assoclates
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. The XAD-2 and silica gel cartridges can be stored together. Label each tube with

the sample location and store in a labeled padded envelope. The samples should
be stored at approximately 25 °C from the time of collection. Ship the cartridges
at ambient temperature in an insulated shipping container to the laboratory
performing the analysis.

723 Volatile Organic Compounds and Fixed Gases

Volatile organic compounds (VOCs) and fixed gases will be sampled using a single SUMMA®
passivated stainless steel canister. Canisters are evacuated and blank certified by the
laboratory.

J Soil vapor or ambient air grab samples are taken by slowly opening the valve of
the canister, which may connected to a sample location via a length of Teflon®
tubing.

. When the sample canister has reached equilibrium pressure, the vacuum hissing

will stop and the valve is closed.

. Fix sample identification to the canister and record the canister sample ID and
prepare for shipment to the laboratory.

’ Special storage requirements are not required other than keeping the sample
containers at ambient temperature by storing out of direct sunlight.

7.3 Field Analyses

7.3.1 Calibration of Instruments

All instruments used for quantitative field analyses shall be calibrated in accordance with
procedure P-12.0-1, "Calibration and Maintenance of Measuring and Test Equipment." Only
equipment with a calibration tag showing a recall date later than the anticipated date of use
shall be taken to the field. Each instrument should be accompanied by a copy of the
manufacturer's operation manual.

7.3.2 Meteorologic Conditions
Temperature, windspeed/direction and barometric pressure conditions shall be recorded for

each sample location as a semi-quantitative measurement of local conditions. General
meteorologic conditions such as precipitation, fog, etc. shall also be noted.

Golder Associates



TP-1.2-25 Revision Level 1 March 1995
AMBIENT AIR/SOIL VAPOR SAMPLING Page 7 of 8
FOR CHEMICAL ANALYSES

74 Documentation

Documentation for air or soil vapor sampling includes labelling sample containers; completing
sample Chain of Custody Records; securing individual samples or shipping containers with
chain of custody seals; and documenting conditions and observations in the field log.

7.4.1 Sample Labels

Samples shall be immediately labelled. Labels shall be water proof. Information shall be
recorded on each label with indelible ink. All blanks shall be filled in (N/A if not applicable).
Sample designations will be as specified in the project work documents or by the Project
Manager.

7.4.2 Chain of Custody Records

Chain-of-Custody Records will be used to record the custody and transfer of samples in
accordance with procedure TP-1.2-23, "Chain of Custody." These forms shall be filled in
completely (N/A if not applicable). Tamper-proof Seals (TP-1.2-23, Exhibit A) shall be placed
on either sample bottles or shipping containers. The seal number shall be recorded on the
Chain of Custody Form. The original form must accompany the samples to the analytical
laboratory to be completed and returned to Golder for filing by the Document Custodian. A
copy of the Chain of Custody Record documenting the transfer of samples from the field
shall be submitted to the Document Custodian for filing.

7.5 Field Log Book

All observations, including meteorologic conditions, and observations of other persons onsite
shall be recorded in the field log book for each sample where applicable.

8. QUALITY ASSURANCE/QUALITY CONTROL

8.1 Duplicate Sample Analysis

Sample precision will be monitored by collecting blind duplicate samples at a frequency of
10% of the total number of samples. Duplicate sample locations will be selected at random
from an on-site ambient air sampling location (not a background location). Samples in
duplicate will not be taken at soil vapor locations.

8.2 Equipment/Field Blanks

One equipment/field blank will be sampled by pumping ambient air (upwind from any
known sources) through the sampling train for each set of parameters. An equipment/field
blank can be taken at either the beginning or end of the field sampling program.

Golder Assoclates
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TABLE 1
PARAMETER REFERENCE { SAMPLING DETECTION | COMMENTS
TECHNIQUE LIvMIT
GOALS*
SULFUR CMPDS EPA 15/16 TEDLAR BAG, 1 LITER SAMPLE
' LUNG SAMPLER
H2S - HYDROGEN SULFIDE EVACUATED WITH 50 ppm,
(CH3)2S - DIMETHYL SULFIDE PERSONAL 50 ppm,
(CH)252 - SAMPLING PUMP 50 ppm,
DIMETHYLDISULFIDE 50 ppm,
CH45 - METHYL MERCAPTAN
VOCS EPA TOM4 SUMMA CANISTER, 05ppb, | 6LSAMPLE
BEVACUATED
FIXED GASES ASTM D16 SUMMA CANISTER, SUB SAMPLE OF
CO2 - CARBON DIOXIDE EVACUATED 0.001% VOC SUMMA
CO - CARBON MONOXIDE ‘ 0.001% CANISTER
CH4 - METHANE 0.001% il
N2 - NITROGEN 0.001%
02 - OXYGEN 0.010%
TNMHC - TOTAL NON-
METHANE HCS 0.010%
ALDEHYDES/KETONES EPA TO11 XAD-2 CALIBRATED 0.1mg/m? 20 . 30 LITER
OR PERSONAL SAMPLE AT LESS
CH20 - FORMALDEHYDE NIOSH 2539 | SAMPLING PUMP THAN 1 LITER PER
CH3CHO - ACETALDEHYDE MINUTE
CH2=CHCHO - ACROLEIN
ALIPHATIC AMINES NOISH 2010 | SILICA GEL, Img/m? 20 - 30 LITER
CALIBRATED SAMPLE
(C2HBEY2NH - DIETHYLAMINB PERSONAL SAMFLE
{CH3)2NH - DIMETHYL AMINE PUMP
C4HINH - N BUTYL AMINE

*Detection limits are goals. Actual achieved detection limits will be dependent on the media

interferences/matrix.

0zmchl tp
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STANDARD OPERATING PROCEDURES (SOPs)
FOR DECIDING TO SAMPLE AN ODOR EVENT
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NORSELAND MOBILE ESTATES

Revised Ambient Air SOP

The following procedures outline daily ambient air monitoring activities for Golder field
representatives at the Norseland Mobile Estates site. The outline is arranged
chronologically and is flexible.

1. Upon arrival on site, check for phone messages. Record weather conditions
in log and document barometer reading in the daily barometric pressure log.
If there are any messages documenting odors when Golder was not onsite,
make sure to contact the caller for a debriefing of the event.

2. The six ambient air monitoring stations are numbered AA-1 (Lot 134), AA-2
(Lot 66), AA-3 (Lot 60), and the perimeter samples (AA-4 through AA-6), All
sample containers (i.e., Tedlar® bag, SUMMA® canister, XAD-2 and silica
cartridges) should be marked accordingly. The field duplicate should be
numbered AA-7 and collected concurrently with sample AA-1, AA-2 or AA-3,

Sampling equipment for each station should consist of the following:

a)  Sulfide lung sampler, SUMMA® canister and low-flow air pump.

b)  Attach the hoses to the upper portion of the 4 foot steel rod, set in
ground while sampling. Do not attach the XAD-2 or silica tubes to the
hoses until the onset of an odor event.

¢)  The sampling ports on the lung sampler and SUMMA® canister must
be covered with parafilm tape to ensure that the samplers are not
tampered with if left unattended. If there are scattered showers during
sampling, position the ends of all sample ports to ensure that water
intrusion is eliminated. If it is raining steadily or forecast indicates
adverse conditions do not set up the sample stations.

d)  Set barrier tape around sampling site.

Equipment may be set up at air monitoring stations daily or may be secured in the
Golder vehicle, ready for immediate deployment for sampling. Equipment may be
borrowed from other Golder Associates offices for use on this project, provided
calibration is current during the period of use. Calibration documentation for borrowed
equipment shall be maintained in project records.

After setting up the stations, conduct the first walk-through inspection of the site, using
the site map to ensure that all locations are reviewed. We screen for odors by smelling
the ambient air. Characterize detected odors as smelling like rotten cabbage,
manufactured natural gas, rotten eggs (H2S), solvents or anything else that could
describe the odor, or as reported by a resident. If odor is detected, rate on a scale of 1 to
10; 1 being barely detectable and variable, 5 being detectable, constant and unmistakable,
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and 10 being overpowering. Record all observations, including the numerical odor rating
in the field log book. The inspection can be done on foot or from a vehicle.

Note that the permanent soil vapor probe on Lot 123 is in the occupant's backyard. If
you need to sample it during the early morning hours, make sure to enter the premises
on the LEFT side, the side opposite of the carport, If you walk near the carporta
security light will turn on and wake the owners. Use a flashlight when entering private
lots in the dark and wear a white Golder hat for identification purposes.

After the Norseland site walk-through inspection, drive to the Kitsap County Sanitary
Landfill (KCSL) to check for odors at the two off-site perimeter sampling locations, see
the attached KCSL map. If there are detectable odors at both locations, return to the
Norseland site office and call Lee Wilson (KCSL General Manager) to gain access to the
site. Lee must be contacted prior to entering the landfill. He will arrange for an escort to
accompany us from the entrance gate. We can contact Lee-at his home, on his mobile
phone, or at the landfill from as early as 05:00, he usually arrives at the landfill from
06:00 to 08:00. His phone numbers are available at the Golder field office. There are
KCSL staff onsite and available as escorts as early as 05:00. Alternately, a sample can be
collected at the end of the county road adjacent to the landfill entrance road. This
Jocation is approximately 100 yds from the proposed onsite landfill location.

The site walk-through and KCSL inspections should be conducted once every hour, or as
close to that as possible in order to provide a comprehensive baseline of Norseland site
ambient air conditions. As many inspections as practicable should be completed between
the hours of 6:00 a.m. and 11:00 am. KCSL inspections may be less frequent if primary
activities (such as sampling) at the Norseland Site preclude KCSL visits.

If odors are detected at sampling locations AA-1 through AA-3 (Lower Lofall Lane), go
back to sample location AA-1 and check to ensure that the odor remains, If it does, begin
sampling as detailed below. However, if after collecting samples at AA-1, the odor has
dissipated at sampling locations AA-2 and AA-3, then discontinue sampling (false start)
and contact the project manager for disposition of sample AA-1.

Sample ambient air as follows:

1. Snap both ends off the glass XAD-2 and silica tubes (needle nose pliers
work well) making sure not to crack the tube, just snap off the fluted
end. Inspect the ends of the tubes to verify that both ends have in fact
been opened. Inspect the parafilm guards to ensure that the samplers
have not been tampered with, remove them and set the sampling tubes
into the appropriate hoses for the aldehydes/ketones (XAD-2) and
aliphatic amines (siica), If the sampling equipment has been tampered
with, replace it and document the event in the site log book.

2. Turn the pump on. Make sure to run it for at least enough time to
sample 20 liters of air. This is calculated by:
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TV
FR
where: FR = flow rate of pump (L/minute)
DV = desired volume (minimum 20 liters)
T = Total sampling time (minutes)

Check the flow rate and calculate the sampling time required for at
least 20 liters for each pump (flow rate is checked every week and
logged - located in the site office).

Collect both grab samples (i.e., sulfide lung sampler and SUMMA®
VOC sampler) according to the directions in TP-1,2-25, "Ambient
Air/Soil Vapor Sampling for Chemical Analysis." The samples and
sampling devices should be collected and transported to the site office
after sampling is completed. Store samples according to the directions
in TP-1.2-25. :

Collect the remaining samples as follows:

a)  The perimeter ambient air samples should be collected first, AA-4
through AA-6 following the same sampling procedures outlined
for samples AA-1 through AA-3.

b)  Set up permanent soil vapor probes, sample locations SVP-1
through SVP4, according to the directions in TP-1.2-25,

¢} Collect a field blank sample as specified in TP-1.2-25,

d)  After all the samples are collected, return to site office and store
samples according to the directions in TP-1.2-25. Complete
chain-of-custody forms before shipping but after checking out
the KCSL sites (see e. below). All samples should be sent out the
same day for overnight delivery to the appropriate analytical
labs. There is a Federal Express office at Olympic View Industrial
Park which may be used to ship the samples.

e}  Travel to the KCSL sites with three sampling stations in your
vehicle ({AA-8 through AA-10), if the same odors are detected at
the two perimeter sampling locations simultaneously, then collect
ambient samples from the three locations, as outlined above.
These three samples can also be collected separately, that is they
can be sampled even if there are no odors at the Norseland site.
However if the KCSL site is sampled independently from the
Norseland site, a field duplicate and field blank must also be
collected at KCSL.
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1. INTRODUCTION

This procedure is intended for use by Golder Associates personnel assigned to acquire
ambient air samples at the Norseland Mobile Estates site, or other locations associated
with the Remedial Investigation / Feasibility Study being performed at the Norseland
site. Ambient air monitoring is one of several tasks required under the Phase I RI/FS
Work Plan adopted under the Consent Decree and Agreed Order for the Norseland site.

The Work Plan requires that ambient air sampling be performed at a series of fixed, pre-
selected stations at six locations within the Norseland site. Additional sampling has
also been approved to permit the capture of three ambient air samples at fixed locations
near the Kitsap County Sanitary Landfill (KCSL), located to the west of the Norseland
site in the Olympic View Industrial Park. These fixed stations are intended to provide
data regarding the concentration and variability of captured organic and inorganic
compounds across an extended transect of the Norseland site and the KCSL site, The
procedures to be followed for ambient air sampling for a significant odor event are
described in Appendix C of the Work Plan.

The procedures included in this addendum are intended for use in capturing localized
odor events at the Norseland or KCSL sites. These procedures are intended as a
supplement to the primary sampling activity required by the Work Plan and specified in
Appendix C. The procedures described herein provide the ability to obtain ambient air
samples at any outdoor location at the Norseland site or in the vicinity of KCSL.
Further, the procedures permit identification of odor events for sampling purposes by
either Golder personnel or Norseland residents.

2, REFERENCES

Department of Ecology Draft, Phase I Remedial Investigation /Feasibility Study Work
Plan, Norseland Mobile Estates, Kitsap County, Washington, October 13, 1993 [Work
Plan]

Technical Procedure, TP - 1.2 - 25, Ambient Air/Soil Vapor Sampling for Chemical
Analyses.

3. METHOD

The following subsections describe the method for observing localized odors, selecting a
suitable odor event for sampling, acquiring a sample, and performing required Quality
Assurance, pursuant to the Quality Assurance Plan, Attachment A of the Work Plan.

3.1. Observation Procedure
3.1.1. Golder-Initiated Observations

A protocol has been established in'the Ambient Air SOP in Appendix C for performing
regular site excursions to investigate for odors at the Norseland site and in the vicinity of
KCSL. The same procedures apply to this addendum. A summary of the required
activities and documentation responsibilities follows:

* Site excursions should be conducted on an hourly basis or as close to that as
possible between 0600 and 1100.

*  Site excursions may be conducted either on foot or in a vehicle, as part of the
protocol for the significant odor event investigation described in Appendix C. If
vehicular excursions are performed, the investigator will make sure that the vehicle
windows are down and will make all reasonable effort to obtain exposure to outside
air. If an odor is detected at any location within the Norseland site or the vicinity of
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KCSL, the investigator will park in a safe manner and exit the vehicle to continue the
investigation. For any odor, the investigator will spend 2 minimum of two to three
minutes observing and documenting the atmospheric conditions.

* All odor events will be appropriately logged in the field book, with minimum
notations including time of day, wind velocity, general meteorological conditions
(e.g., rain, fog, clear), a description of the odor, and odor intensity.

o If an odor is detected by the field investigator at an intensity of “3,” or more, as
defined in the Ambient Air SOP, the investigator will prepare to collect an ambient
air sample as described in TP-1.2-25. An intensity of “3,” is further described as
being readily noticeable and continuously observable for a period of at least 3
minutes. All types of odors, without restriction, (e.g., sweet, sour, “landfill”) will be
recorded.

3.1.2. Resident-Initiated Observations

In addition to odors that are identified by Golder personnel for potential sample
acquistion, field investigators will also respond to communications from Norseland
residents that an odor event is underway. These communications may include telephone
calls, telephone messages, or direct communication,

Upon notification that an odor event is occuring, the investigator will respond as quickly
as practicable to the location of the event to meet with the resident. The investigator will
log the following resident observations:

* Time odor was noticed

« Location where odor was first noticed
* Description of odor

 Intensity of odor when first noticed

¢ Current intensity of odor

If the current intensity of the odor is “3,” or above, the investigator will prepare to
collect a sample of outdoor ambient air. Prior to beginning sample collection, the
investigator will query the resident if the odor is still present. If the intensity is still at
“3” or above, the sample collection will be initiated as described in TP - 1.2 - 25.

3.2. Sampling Procedure

The procedure for acquiring, managing, and shipping ambient air samples is provided in
the Ambient Air SOP and in the Technical Procedure TP - 1.2 - 25. The following
additions and modifications to the Appendix C operating procedure will be followed
for monitoring and sampling single-location odor events.

3.2.1. Definition of Terms

Sample An air (or soil vapor) sample at a given location includes the following
subsamples, as described in the Work Plan, Quality Assurance Plan (QAP) [Attachment
A to the Work Plan], and Technical Procedure TP - 1.2 - 25. The specific target analytes
and analytical methods are provided in the QAP.

* One, six-liter evacuated Summa canister for collection of volatile organic
compounds,

One, one-liter Tedlar bag, filled using a lung sampler or equivalent, for collection of
sulfur compounds,
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+  One XAD-2 adsorption tube for collection of aldehydes and ketone, collected using a
calibrated personal sampling pump,

* One silica gel tube for collection of aliphatic amines, collected using a T-connection
to the personal sampling pump.

Discrete Odor Event A discrete odor event is one that does not appear to be
connected to a previously-identified event or one that manifests significantly increased
intensity from previous recent observations. This distinction is made on the basis of
temporal separation, meterological conditions, and odor type and intensity.

Example A: Resident X calls, observing an event in progress. The investigator responds
and collects a sample in accordance with the established selection criteria. A few hours
later Resident Y calls, reporting the same odor type and intensity. Weather conditions
have not changed. This event is assumed to relate to the previously sampled one, and is
not sampled.

Example B: Resident X calls, observing an event in progress at intensity “3.” This meets
selection criteria and is sampled. One half hour following collection of the sample, the
investigator notes (or is informed by residents) that the odor has increased to “7” or
above. This is considered a significant increase and a sample is collected.

Example C: Resident X calls, observing an event in progress which is sampled. Two days
Jater, Resident X calls again, reporting a similar event. This is a discrete event and is
sampled.

Example D: Resident X calls, observing an event in progress of type “L.” A sample is
acquired. Later that day, Resident Y calls, observing an event in progress of type “S.”
This is a discrete event and another sample is acquired.

3.2.2. Site Conditions Documentation

For any discrete sampling event, either resident or investigator initiated, that does not
occur at a previously-established sample location {e.g., AA-1), the investigator will
remain with the sampling equipment and will request that the resident also standby
during the sampling. The investigator will regularly query and document the resident’s
observations of the event in progress. If the sampling is initiated by the Golder
investigator, he or she will attempt to solicit and document input from nearby residents
regarding their perception of the event in progress. During the sample acquistion, the
investigator will also monitor and regularly record wind velocity.

For events initiated in response to a resident report, the investigator will also document

his or her own observations of the odor event, including type and intensity, however, he

or she should not discuss his personnal observations with the resident, in order to avoid
introducing potential bias into the resident’s observations.

3.2.3. Number of Samples
Ambient Air

One ambient air sample will be collected for each discrete odor event that meets the
criteria established above, up to a total of six events,
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Soil Vapor

One soil vapor sample will be collected from each of the four permanent soil vapor
probes for each discrete, sampled odor event, up to a total of one per day. Since soil
vapor is influenced only slightly by ambient air conditions (particularly under stable air
conditions), one sample per day is assumed to be sufficient to characterize subsurface
conditions even if multiple odor events are noted in a given day.

Quality Assurance samples

One ambient air duplicate sample will be collected for each of the first two discrete,
sampled events. If analytical data does not indicate detections for non-VOCs, then one
Summa canister will be collected as a duplicate and analyzed by method TO-14 for
VOCs for each of the remaining four planned sampling events.

The analytical laboratory wilt analyze one method blank for each of the analytical
methods for each batch of samples sent, or one per ten samples, whichever is most
frequent,

3.2.4 Sample Analysis

Samples will be analyzed for specific target analytes, using the analytical methods
specified in the Work Plan, QAP, and TP - 1.2 - 25.
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Equipment Condition/Calibration Status:

Equipment observed:
Personal Sampling Pumps
SKC Vac-U-Chamber ("lung sampler")
Rotameter
Compass
Wind speed indicator
Barometer

Condition:

All equipment appeared to be in good condition, with the exception of one pump (Golder ID
Sea 0226, field number 13) which was not in good working order, but was not being used for
any quantitative activities, (Reference action item 1.)

Calibration Status:

One personal sampling pump (Golder ID Sea 0226) and the compass (Sea 0052) were observed
to be labeled with Golder IDs, indicating that they were obtained from the Golder equipment
inventory. The additonal pumps were apparently on loan from another Golder office and were
not labeled. The rotameter was labeled with "Seattle Chem Lab". The Vac-U-Chamber and the
wind speed indicator are new and have not been entered into Golder's equipment inventory.
The barometer is a personally owned piece of equipment. '

Wind speed indicator - No calibration information available, no calibration sticker.

Barometer - Personally owned equipment, no calibration information available, no
calibration sticker.

(Note that project personnel indicate that, although it is unclear in the SOP, the wind speed
and barometer readings taken at the site are intended as gross indicators, not as quantitative
data. Meteorological data obtained from both the Bremerton National Airport and the Olympic
View Landfill will be used to characterize weather conditions, when necessary.)

Personal sampling pumps {field numbered 1 through 12) - Calibrated on site on-a
weekly basis using a rotameter (see below), calibration documented in the "Weekly
Personal Pump Calibration Log." No calibration stickers observed on the pumps, no
Golder 1Ds.

Rotameter - No calibration sticker. Per field personnel, rotameter has been calibrated.
(Reference NCIR No. 068 regarding equipment calibration practices.}
Note that no sampling was performed during the audit, and field personnel indicate that none

has been performed since the ambient air monitoring task began. Therefore, the ambient air
sampling equipment has not yet been utilized for data collection activities.
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Observations and Comments:

A site walk-through was observed. It was indicated by field personnel that this activity usually
consists of a combination of driving and walking with a stop at each station for observation.
No odors were detected during the walk-through.,

Field logs indicate that walk-through inspections are being conducted as close to hourly as
possible. It should be noted that the "Revised Ambient Air SOP", dated 1/9/95, states that the
outline is flexible (reference first paragraph). Field personnel also indicate that at least six walk-
throughs are performed daily, in any case.

Weather conditions as indicated by the Bremerton National Airport are consistently recorded
in the field log at the beginning of each day. Barometric pressure measured by an on-site
barometer has also been recorded in the "Barometric Pressure Log" (reference NCIR No. 068).
Wind speed is also measured and recorded in the field log during walk-throughs using a
handheld wind speed indicator (reference NCIR No. 068).

It was noted that air monitoring stations AA-1, AA-2, and AA-3 (stations within the residential
area) had been set up with SUMMA canisters and pumps with the necessary tubing attached.
The set up, however, was not as indicated in the SOP (See action item 2). The stations did not
contain 5 gallon carboy-type lung samplers, tubing was not taped or clamped as indicated in
the SOP, and SUMMA canisters were not covered with parafilm. Parafilm was available at the
site and was to be added immediately. Field personnel indicate that the 5 gailon carboy-type
lung samplers have been replaced with a more efficient recently purchased SKC Vac-U-
Chamber. Itis to be used at all stations, however, and cannot be included in each station set
up. The Vac-U-Chamber, along with additional SUMMA canisters, tedlar bags, XAD-2 tubes,
silica tubes, and additional tubing are maintained in the van, available for immediate use. The
Vac-U-Chamber was observed to be prepared for collection of 2 samples in tedlar bags
{presumably, one duplicate).

Perimeter stations AA-4 and AA-5 had not been set up at the time of the walk-through. No
equipment had been placed at these stations. (See action item 3.)

The SOP is unclear regarding the required frequericy of visits to the Kitsap County Sanitary
Landfill (KCSL), but implies that KCSL visits should occur after each site walk-through. The
KCSL was not visited during the observed walk-through (See action item 4). Field personnel
indicate that the KCSL is visited at least 3 times per day, and had already been visited twice
that morning. One more visit was planned.

No single-location or site-wide odor events were identified during the audit, so no sampling
was required. Since no sampling was performed during the site visit, TP-1.2-25, "Ambient
Air/Soil Vapor Sampling for Chemical Analyses," was not implemented, with the exception of
preparation in anticipation of sampling.

A controlled copy of the current Work Plan with all applicable attachments was available at the
work site. Field personnel were very cooperative and informative.
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Action Items:

1

Personal sampling pump number 13 (Golder ID Sea 0226) is not operating appropriately,
and is not being used for any quantitative activities. In accordance with P-12.0-1,
“Calibration and Maintenance of Measuring and Test Equipment," section 6.2, it should
be returned to the Equipment Manager for maintenance purposes or removal from
service. (Action: Higgins)

The "Revised Ambient Air SOP," dated 1/9/95, contained in Appendix C to the QA Plan
includes a description of the ambient air monitoring station set up. Stations AA-1, AA-2,
and AA-3 were observed to be include only SUMMA canisters, personal sampling
pumps, and tubing. Five gallon carboy-type lung samplers had not been placed at the
stations, tubing was not taped or clamped, and SUMMA canisters were not covered with
parafiim. Parafilm was available at the site and was to be added immediately. Station
set up as noted in the SOP should be updated to reflect actual practice, if appropriate
to the activity, or practices should be adjusted to comply with the SOP. (Action:
Higgins, Morell)

The SOP referenced above includes the perimeter stations (AA4, AA-5, AA-6} as
requiring set up. AA-4 and AA-5 had not been set up at the time of the audit. The SOP
should be updated to reflect actual practice, if appropriate to the activity, or practices
should be adjusted to comply with the SOP. (Action: Higgins, Morell)

The SOP is not clear regarding the required frequency of visits to the KCSL, but states

- "After the Norseland site walk-through, drive to the Kitsap County Sanitary Landfill

(KCSL) to check for odors..." The KSLC should apparently be visited after every walk-
through. Field personnel, however, indicate that the KSLC is visited a minimum of 3
times daily. The SOP should be updated to clarify the intended frequency of visits to
the KSCL, or actual frequency should be increased to comply with the apparent intent
of the SOP. (Action: Higgins, Morell)
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NORSELAND MOBILE ESTATES

Revised Ambient Air SOP

The following procedures outline daily ambient air monitoring activities for Golder field
representatives at the Norseland Mobile Estates site. The outline is arranged
chronologically and is flexible.

1. Upon arrival on site, check for phone messages. Record weather conditions
in log and document barometer reading in the daily barometric pressure log.
If there are any messages documenting odors when Golder was not onsite,
make sure to contact the caller for a debriefing of the event.

2. The six ambient air monitoring stations are numbered AA-1 (Lot 134), AA-2
(Lot 66), AA-3 (Lot 60), and the perimeter samples (AA4 through AA-6). All
sample containers (i.e., Tedlar® bag, SUMMA® canister, XAD-2 and silica
cartridges) should be marked accordingly. The field duplicate should be
numbered AA-7 and collected concurrently with sample AA-1, AA-2 or AA-3.

Sampling equipment for each station should consist of the following:

a}  Sulfide lung sampler, SUMMA® canister and low-flow air pump.

b)  Attach the hoses to the upper portion of the 4 foot steel rod, set in
ground while sampling. Do not attach the XAD-2 or silica tubes to the
hoses until the onset of an odor event : (/

c¢)  The sampling ports on the lung sampler and SUMMA® canister must
be covered with parafilm tape to ensure that the samplers are not
tampered with if left unattended. If there are scattered showers during
sampling, position the ends of all sample ports to ensure that water
intrusion is eliminated. If it is raining steadily or forecast indicates
adverse conditions do not set up the sample stations.

d)  Set barrier tape around sampling site.

Equipment may be set up at air monitoring stations daily or may be secured in the ‘/
Golder vehicle, ready for immediate deployment for sampling, Equipment may be

borrowed from other Golder Associates offices for use on this project, provided

calibration is current during the period of use. Calibration documentation for borrowed
equipment shall be maintained in project records.

After setting up the stations, conduct the first walk-through inspection of the site, using
the site map to ensure that all locations are reviewed, We screen for odors by smelling
the ambient air. Characterize detected odors as smelling like rotten cabbage,
manufactured natural gas, rotten eggs (H2S), solvents or anything else that could
describe the odor, or as reported by a resident. If odor is detected, rate on a scale of 1 to
10; 1 being barely detectable and variable, 5 being detectable, constant and unmistakable,
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and 10 being overpowering. Record all observations, including the numerical odor rating
in the field log book. The inspection can be done on foot or from a vehicle.

Note that the permanent soil vapor probe on Lot 123 is in the occupant's backyard. If
you need to sample it during the early moming hours, make sure to enter the premises
on the LEFT side, the side opposite of the carport. If you walk near the carport a
security light will tumn on and wake the owners. Use a flashlight when entering private
lots in the dark and wear a white Golder hat for identification purposes.

After the Norseland site walk-through inspection, drive to the Kitsap County Sanitary
Landfill (KCSL) to check for odors at the two off-site perimeter sampling locations, see
the attached KCSL map. If there are detectable odors at both locations, return to the
Norseland site office and call Lee Wilson (KCSL General Manager) to gain access to the
site. Lee must be contacted prior to entering the landfill. He will arrange for an escort to
accompany us from the entrance gate, We can contact Lee at his home, on his mobile
phone, or at the landfill from as early as 05:00, he usually arrives at the landfill from
06:00 to 08:00. His phone numbers are available at the Golder field office. There are
KCSL staff onsite and available as escorts as early as 05:00. Alternately, a sample can be
collected at the end of the county road adjacent to the landfill entrance road. This
location is approximately 100 yds from the proposed onsite landfill location.

The site walk-through and KCSL inspections should be conducted once every hour, or as
close to that as possible in order to provide a comprehensive baseline of Norseland site /
ambient air conditions. As many inspections as practicable should be completed between

the hours of 6:00 am. and 11:00 am. KCSL inspections may be less frequent if primary
activities (such as sampling) at the Norseland Site preclude KCSL visits,

If odors are detected at sampling locations AA-1 through AA-3 (Lower Lofall Lane), go
back to sample location AA-1 and check to ensure that the odor remains. If it does, begin
sampling as detailed below. However, if after collecting samples at AA-1, the odor has
dissipated at sampling locations AA-2 and AA-3, then discontinue sampling (false start)
and contact the project manager for disposition of sample AA-1. '

Sample ambient air as follows:

1. Snap both ends off the glass XAD-2 and-silica tubes (needle nose pliers
work well) making sure not to crack the tube, just snap off the fluted
end. Inspect the ends of the tubes to verify that both ends have in fact
been opened. Inspect the parafilm guards to ensure that the samplers
have not been tampered with, remove them and set the sampling tubes
into the appropriate hoses for the aldehydes/ketones (XAD-2) and
aliphatic amines (silica). If the sampling equipment has been tampered
with, replace it and document the event in the site log book.

2. Turn the pump on. Make sure to run it for at least encugh time to
sample 20 liters of air. This is calculated by:
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NCIR No. 068

Description of Condition:

The "Quality Assurance Project Plan for Phase 1 Remedial Investigation/Feasibility Study -
Norseland Mobile Estates," section 4.8, requires that measuring and test equipment be controlled
in accordance with P-12.0-1, "Calibration and Maintenance of Measuring and Test Equipment.”

The following measuring and test equipment was on site and available for use, but was not
labeled or controlled per P-12.0-1. It should be noted that at the time of the systems audit (ref.
SIR 070), no sampling had taken place under the ambient air monitoring task, and no ambient
air sample data had been obtained using this sampling equipment.

1. Personal Sampling Pumps - Twelve personal sampling pumps have apparently been
borrowed from another Golder office for use on this project. No provision is made in
the QAPP for use of borrowed equipment. Although the pumps are calibrated weekly
on site in anticipation of use, they are not entered into Golder's calibration system, and
there are no calibration stickers on the pumps to indicate calibration status to the user.

2, Rotameter - A rotameter is used on site to calibrate the pumps noted above. It is labeled
"Seattle Chem Lab," is not entered into Golder's calibration system, and has not been
labeled with a calibration sticker to indicate calibration status to the user. Field
personnel indicate that the rotameter has been calibrated.

3. Wind Speed Indicator - A wind speed indicator has been purchased and is in use on site
to record wind speed in the field log during site walk-throughs. It has not been entered
into Golder's calibration system.

4, Barometer - A personally owned barometer is used on site to log barometric pressure
in the "Barometric Pressure Log", It has not been entered into Golder's calibration
system,

Note that project personnel indicate that, although unclear in the project plans and procedures,
the wind speed and barometer readings taken at the site are intended as indicators, not as
quantitative data. Quantitative data is obtained from the Bremerton National Airport and the
Kitsap County Sanitary Landfill.

Disposition to Correct Condition:

1. Include provisions in the plans/procedures for use of equipment borrowed from other
Golder Associates offices. Current calibration shail be maintained during the period of
use of the equipment, and calibration documentation shall be maintained in the project
records.

2. Enter the rotometer into the equipment inventory/calibration system and label
accordingly. Confirm that current calibration documentation is available in accordance
with P-12.0-1.
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3. and 4. The project plans/procedures will be updated as necessary to clarify the purpose
of the wind speed and barometer readings, and to specify equipment
calibration/identification requirements,

Cause of Condition:

Conditions of the project required unanticipated use of equipment borrowed from another
Golder Associates office which was not addressed in project plans. Other items were issues of
clarification in written plans/procedures. '

Corrective Action Required:

Project plans/procedures will be updated as necessary to allow the use of borrowed equipment,
to specify the calibration requirements for borrowed equipment, and to clarify the purpose of
wind speed and barometer information. The rotometer will be entered into the calibration
system in accordance with P-12.0-1 and labelled accordingly. All measuring and test equipment
used on this project will be controiled as required by P-12.0-1 or project-specific documents.

No sampling has been performed under the ambient air monitoring task using the equipment
identified in this NCIR, and, therefore, no ambient air sample data is in question at this time.
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NORSELAND MOBILE ESTATES

Revised Ambient Air SOP

The following procedures outline daily ambient air monitoring activities for Golder field
representatives at the Norseland Mobile Estates site. The outline is arranged
chronologically and is flexible.

1. Upon arrival on site, check for phone messages. Record weather conditions
in log and document barometer reading in the daily barometric pressure log.
If there are any messages documenting odors when Golder was not onsite,
make sure to contact the caller for a debriefing of the event.

2. The six ambient air monitoring stations are numbered AA-1 (Lot 134}, AA-2
(Lot 66), AA-3 (Lot 60), and the perimeter samples (AA4 through AA-6). All
sample containers (Le., Tedlar® bag, SUMMA® canister, XAD-2 and silica
cartridges} should be marked accordingly, The field duplicate should be
numbered AA-7 and collected concurrently with sample AA-1, AA-2 or AA-3.

Sampling equipment for each station should consist of the following:

a)  Sulfide lung sampler, SUMMA® canister and low-flow air pump.

b) Attach the hoses to the upper portion of the 4 foot steel rod, set in
ground while sampling, Do not attach the XAD-2 or silica tubes to the
hoses until the onset of an odor event.

¢)  The sampling ports on the lung sampler and SUMMA® canister must
be covered with parafilm tape to ensure that the samplers are not
tampered with if left unattended. If there are scattered showers during
sampling, position the ends of all sample ports to ensure that water
intrusion is eliminated, If it is raining steadily or forecast indicates
adverse conditions do not set up the sample stations,

d)  Set barrier tape around sampling site.

Equipment may be set up at air monitoring stations daily or may be secured in the

Golder vehicle, ready for immediate deployment for sampling. Equipment may be

borrowed from other Golder Associates offices for use on this project, provided /
calibration is current during the period of use. Calibration documentation for borrowed
equipment shall be maintained in project records.

After setting up the stations, conduct the first walk-through inspection of the site, using
the site map to ensure that all locations are reviewed. We screen for odors by smelling
the ambient air. Characterize detected odors as smelling like rotten cabbage,
manufactured natural gas, rotten eggs (F2S), solvents or anything else that could
describe the odor, or as reported by a resident. If odor is detected, rate on a scale of 1 to
10; 1 being barely detectable and variable, 5 being detectable, constant and unmistakable,
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3.5 Personal Air Sampling Pump

A personal air sampling pump is a low-flow air sampling pump which is designed to capture
air or soil vapor samples at a constant flow rate which is set and calibrated by the user.

3.6 Semi-Quantitative

A semi-quantitative measurement is a Measurement obtained as an estimated valye rather
than a quantitative value, Documented calibration is not required for equipment used for
semi-quantitative measurements.

4. REFERENCES

4.1 EPA (1988), Compendium of Methods Jor the Determination of Toxic Organic Compounds in
Ambient dir, EPA 600 4-89-017, June 1988, US EPA, Atmospheric Research and Exposure
Assessment Laboratory, Research Triangle Park, North Carolina,

4.2 EPA (1991) Canister-Based Method Jor Monitoring Toxic VOCs in Ambient Air, EPA 600 J-92
263, US EPA, Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, North Carolina, -

4.2 EPA (1992), Test Methods Jor Evaluating Solid Waste, C?zemz‘cal/Physz’calMethods, Third Edition,
SW-846, U.S. EPA, Office of Solid Waste, Washington, D.C,

4.4 NIOSH (1994), NIOSH Manua of Analytical Methods, 4th Edition, August 1994, Us
Department of Health and Human Services, Pubic Health Service, Centers for Disease Control
and Prevention, National Institute for Occupational Safety and Health, Division of Physical
Sciences and Engineering, Cincinnati, Ohio.

45 ASTM (1994), 1994 Annual Bookof Standards, Method D-3416, "Analysis of Atmospheric
Gases", 1994, American Society of Testing and Materials, 1916 Race Street, Philadelphia,
Pennsylvania,

4.6 GAI (1995), P-12.0-1, Calibration and Maintenance of Measuring and Test Equipment, Golder
Associates, Inc.

4.7 GAI (1995), TP-1.2-23, Chain of Custody, Golder Associates, Inc.
5. DISCUSSION

field analyses shall be calibrated in accordance with Golder Associates Procedure P-12.0-1,
"Calibration and Maintenance of Measuring and Test Equipment." All non-dedicated

Golder Assoclates
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. The XAD-2 and silica gel cartridges can be stored together. Label each tube with

the sample location and store in a labeled padded envelope. The samples should
be stored at approximately 25 °C from the time of collection. Ship the cartridges
at ambient temperature in an insulated shipping container to the laboratory
performing the analysis.

7.2.3 Volatile Orpanic Compounds and Fixed Gases

Volatile organic compounds (VOCs) and fixed gases will be sampled using a single SUMMA®
passivated stainless steel canister. Canisters are evacuated and blank certified by the
laboratory.

. Soil vapor or ambient air grab samples are taken by slowly opening the valve of i
the canister, which may connected to a sample location via a length of Teflon®
tubing,.

. When the sample canister has reached equilibrium pressure, the vacuum hissing

will stop and the valve is closed.

. Fix sample identification to the canister and record the canister sample ID and
prepare for shipment to the laboratory.

. Special storage requirements are not required other than keeping the sample
containers at ambient temperature by storing out of direct sunlight.

7.3 Field Analyses

7.3.1 Calibration of Instruments

All instruments used for quantitative field analyses shall be calibrated in accordance with
procedure P-12.0-1, "Calibration and Maintenance of Measuring and Test Equipment." Only
equipment with a calibration tag showing a recall date later than the anticipated date of use
shall be taken to the field. Each instrument should be accompanied by a copy of the
manufacturer's operation manual.

7.3.2 Meteorologic Conditions
Temperature, windspeed/direction and barometric pressure conditions shall be recorded for /
1

each sample location as a semi-quantitative measurement of local conditions. General
meteorologic conditions such as precipitation, fog, etc. shall also be noted.

Golder Assoclates
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Equipment Calibration/Calibration Status:

Seattle Office-owned equipment is labelled with Golder ID numbers and, as appropriate,
calibration stickers indicating date last calibrated and date due for next calibration. Equipment
calibration is current.

In addition to the rotameter referenced in NCIR 070, a digital flowmeter is now also available
on site. Both meters are labelled (Golder ID numbers C0069 and C0072) and are tagged with
calibration stickers as required. Calibration is current.

The twelve personal sampling pumps borrowed from another Golder office are labelled #1
through #12, and calibrated weekly. Sampling pump calibration is documented in a log which
will be included in the project records when it is complete.

The equipment required for sampling under the ambient air task was observed to be
maintained in the Golder vehicle, ready for sampling. Parafilm was observed on SUMMA
canisters to allow them to be set out at each station, at the discretion of field personnel.

Observation and Comments:

One complete walk-through was observed during the follow-up audit. All stations were
visited, including the Kitsap County Sanitary Landfill stations. No odors were apparent
during the observed walk-through, and therefore, no sampling was performed. Wind
direction and wind speed were recorded by field personnel at each station. A newly installed
soil vapor probe was checked to confirm that it was still secure. The seal on the probe was
intact.

All items noted for follow-up on NCIR 068 and SIR 070 were confirmed to be corrected as
required.

A copy of the current instructions, Appendix C, "Ambient Air Sample Acquisition Procedure,"
dated March 14, 1995 was available on site. Previously issued controlled documents were
removed from the site. Field personnel were cooperative and informative.

Action Items:

No action items are required as a result of this audit. No NCIRs were issued as a result of this
audit.
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J.1 INTRODUCTION

The results of the odor event sampling and the comparative ambient air sampling have
shown that benzene and chloromethane are the most frequently detected compounds
exceeding air criteria at Norseland. Evaluations conducted as part of the odor
investigation suggested that the source of these compounds may be off-site; however,
the data were ambiguous and inconclusive in this regard. In order to more fuily
evaluate the source(s) of these compounds at the site, the data for these constituents are
analyzed statistically. This section describes the statistical analyses performed on the
Norseland data. The statistical analysis is performed for benzene and chloromethane.
Additionally, total TICs are also analyzed. TICs are included in the evaluation because
they are pervasive at the site in soil gas, skirt air, and ambient air samples but cannot be
evaluated from a health risk standpoint due to of a lack of toxicological data.

For each of these chemicals, the initial set of hypotheses is the null hypothesis, i.e. that
there are no differences in the constituent concentrations measured in the skirt, onsite
and offsite ambient air samples, and the alternative hypothesis or that there is a
difference in the constituent concentrations between one or more of these locations. If
there is a significant difference, additional tests are done to determine with which
sampling events these differences occurred. Finally, the magnitude of the difference, if
any, between the skirt and the ambient offsite air concentration of each chemical
constituent is estimated. In Section J.2, the data set and pre-analysis data reduction are
described. Section J.3 describes the statistical analysis techniques used and presents.
The results of each statistical analyses.

].2 DATA

As described in Section 2.6.3 of the RI/FS Report, there were six sampling events
conducted in the comparative ambient air study. During each event, samples were
taken for skirt air, onsite and offsite ambient air. There were 4 skirt locations, and three
offsite and one onsite ambient air locations. During each sampling event, a field
duplicate was taken at one location. Additionally, there were laboratory duplicates at
each event. The results of the laboratory analyses of the samples for benzene,
chloromethane and total TICs are shown in Table J-1.

The laboratory duplicates are subsamples of the same experimental unit and are a
measure of the precision (repeatability) of the laboratory analyses. For each pair, the
coefficient of variation (relative standard deviation, the ratio of the standard deviation to
the average) was calculated. The results ranged from 2.2% to 58% and had a median
value of 12%, for the 13 pairs of benzene, chloromethane and TICs with concentrations
greater than the detection limit.

The field duplicates for the skirts were a second sample taken from the same probe.
These duplicates are also subsamples of the same experimental unit and are a measure
of the precision of the combination of laboratory analyses and field procedures. This
precision estimate also contains any short term variability in the skirt concentrations.
The coefficient of variation for the pairs with concentrations greater than the detection

Golder Associates
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limit ranged from 1.4% to 44% with a median value of 17%. These values are similar to
the results for the laboratory duplicates, which indicates that the variability in the
subsamples are dominated by variability in the laboratory analyses rather than
variability in field procedures or short term changes in the skirt concentrations,

The field duplicates for the onsite and offsite ambient air were samples taken usinga
separate air sampler that was near but not coexistent with another air sampler. These
duplicates are replicates of the experimental unit, as compared to the other duplicates
which were subsamples.

The duplicates which are subsamples of the same experimental unit are averaged for
the statistical analyses. The duplicates which are replicates of the experimental unit are
retained for the statistical analyses. Table J-2 shows the data, after these data reductions,
that were used in the statistical analyses.

J.3 STATISTICAL ANALYSIS TECHNIQUES

Figures J-1, ]-2, and J-3 show the results for the six events for benzene, chloromethane,
and total TICs, respectively. The following observations can be made from these figures
and Table J-2:

¢ resulis are not the same between sampling events;

o results are skewed to the right, there are a few relatively large concentrations at
some of the sampling events;

o there are a different number of samples from each sampling location for each
sampling event;

o there are a large number of sample results that are less than the detection limit;

e detection limits are not the same for all the samples results that are less than the
detection limit.

These observations need to be considered when performing the statistical analyses.

J.3.1 ANOVA Test

A one way analysis of variance (ANOVA) with blocking is performed on the results of
the six sampling events. The null hypothesis is that there is no difference between the
skirt, onsite and offsite air concentration. The alternative hypothesis is there is at least
one inequality, The blocks are the sampling events. The blocks are included in the
analysis to account for the variability between sampling events, which can mask the
difference between the skirt, onsite and/or offsite air concentration,

Golder Associates
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The ANOVA is performed within a linear regression framework. In this framework, one
regression parameter estimates the difference between the skirt and offsite air
concentrations. Another regression parameter estimates the difference between onsite
and offsite concentrations. The difference between these two regression parameters
estimates the difference between the skirt and onsite air concentrations. The actual
hypotheses that are tested are whether the regression parameters are equal to or less
than zero versus the alternative hypothesis that the regression parameters are greater
than zero. That is, the alternative hypotheses are that skirt air concentration is greater
than offsite air, onsite air concentration is greater than offsite air concentration, and skirt
air concentration is greater than onsite air concentration.

The ANOVA is performed using the rank transformation of the results because of the
skewed data and number of results that are less than the detection limit,

A “bootstrap” or resampling technique is used in the analyses because the results are
reported as less than the detection limit and the different detection levels. Whena
result is reported as less than the detection limit, it is assumed that the result is between
the detection limit and a minimum value. The ANOVA is repeated 1000 times, each
time a new value is drawn for each of the results reported as less than the detection
limit, from a uniform distribution between the results detection limit and the minimum
value. Since each one of the 1000 ANOVAs has an equal chance of occurring, the
significance level for the overall ANOVA is the average of the significance level for 1000
runs. The minimum value that should be used is also unknown. Therefore, two
different analyses are performed, with the minimum set at different values: zero and
0.15. The two different analyses are run to determine if the results change if the
minimum value is different.

The results of the ANOVA are shown in Table J-3. The purpose of this analysis was to
determine whether or not there are significant differences in the constituent
concentrations measured in the skirt, onsite and offsite ambient air samples. As seenin
this table, the concentration of benzene in the skirt air is significantly greater than in the
offsite air at between the 0.0213 (minimum concentration of 0 ppbv) and 0.0129 '
(minimum concentration of 0.15 ppbv). That is, there is between 97.9% and 98.7%
confidence in rejecting the null hypothesis and accepting the alternative hypothesis.
The other hypotheses for benzene are not significant at the 0.10 level (90% confidence
level), indicating that the onsite air is not elevated over offsite air, nor is skirt air
elevated over onsite air.

For chloromethane, the significance level of the skirt versus offsite air concentration
hypothesis test is so small, that if the hypotheses had been reversed, there would be a
significant difference. That is, the skirt air concentration of chloromethane is
significantly less than the offsite air concentration at between the 97.9% and 98.0%
confidence level. The other hypotheses for chloromethane are not significant at the 0.10
level (90% confidence level). In other words, skirt air chloromethane is not elevated
over offsite air, onsite air is not elevated over offsite air, and skirt air is not elevated over
onsite air. Also, the analysis actually indicates that offsite air is elevated over skirt air.

Golder Associates
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For TICs, all three hypotheses are not significant at the 0.10 level (90% confidence level).
In other words, skirt air TICs are not elevated over off-site air, onsite air is not elevated
over off-site air, and skirt air is not elevated over onsite air.

J.3.2 Wilcoxon Rank Sum Test

The Wilcoxon Rank Sum (WRS) Test is performed to test for differences in the skirt and
offsite air concentrations for each sampling event, individually. The null hypothesis is
the skirt and offsite air concentrations are the same. The alternative hypothesis for
benzene and total TICs is that the skirt air concentrations is greater than the offsite air
concentration. The alternative hypothesis for the chloromethane is that the skirt air
concentration is less than the offsite air concentration. The alternative hypothesis was
changed for the chloromethane because of the results of the ANOVA,

The magnitude of the difference between the skirt and offsite air concentrations of
benzene, chloromethane and total TICs are estimated for each of the sampling events.
When there are one or more results reported as less than the detection level fora
sampling event, the “bootstrap” technique, described above, is used. Again, because of
the skewed distributions and the results reported as less than the detection level, a
nonparametric estimator is used. The estimate is the median of all the paired
differences between skirt and offsite air concentrations. When there are results reported
as less than the detection level, the “bootstrap” technique, described above, is used.

The results of the WRS test are shown in Table J-4. The purpose of this analysis is to
determine during which individual sampling events significant differences occurred.
Benzene concentration is significantly higher in the skirt air as compared to the offsite
air for only the first and third sampling events, at the 0.10 level (90% confidence) when
the 0.15 ppbv minimum is used. For the other events, the benzene level in the skirt air is
not significantly elevated over the off-site air at the 90% confidence level. The
confidence levels are lower for the WRS test, as compared to the ANOVA, because of the
small sample sizes for each sampling event. Chloromethane concentration is
significantly lower in the skirt air as compared to the offsite air for only the first
sampling event (p=0.029). The TICs are significantly higher in the skirt air compared to
the offsite air for only the first sampling event (p=0.057).

The estimates of the difference between the skirt and offsite air concentrations of
benzene, chloromethane and TICs are shown in Table J-5. Benzene concentrations in
the skirt air are greater than offsite by 0.248 ppbv and 0.323 ppbv during the first and
third sampling event, where the difference between skirt and offsite air concentration is
significant, according to the WRS test. As indicated above, skirt air benzene
concentrations for sampling events other than the first and third event were not
significantly elevated over offsite air. The chloromethane concentrations in the skirt air
are less than the offsite air by between 0.519 and 0.560 ppbv during the first sampling
event. The TICs concentration in skirt air is greater than the offsite air by 33.8 ppb-v
during the first sampling event. The other estimates shown in Table 5-19 are not
significantly different than zero.

Golder Associates
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Therefore, the results of this analysis have indicated that there was no significant
difference noted between onsite air and offsite air benzene levels, Benzene in the skirt
air was slightly higher in concentration than in the offsite air, but this difference
occurred only during two of the six sampling events. For the other four events, there
was no significant difference. When the difference was significant (first and third
events), the magnitude of the difference between skirt air and offsite air was small - skirt
air levels were estimated to be higher by about 0.2 to 0.3 ppbv.

J.3.3 Upper Confidence Level Test of Individual Skirts

Another way of evaluating these data is to look at the benzene levels at each individual
skirt and compare them to background. In Table J-6, all of the benzene data from the
comparative ambient air study are tabulated. Since the offsite samples were collected
upwind of Norseland, these samples represent air not impacted by the site, and can be
considered as background samples. Using guidance presented in Ecology (1992b), the
skirt air data are compared to the background data to determine whether any of the
skirts exhibit benzene levels above background. A 90th percentile concentration

(.58 ppb-v) is used to represent benzene background at the site based on the offsite
samples. 95% upper confidence limits (UCLgs) are used to represent the average
benzene concentration at each skirt location. As seen in the table, the only location
where the skirt air exceeds the background concentration is lot 63. This indicates that
lot 63 is the only skirt where benzene levels exceeded the natural benzene concentration
in ambient air during the ambient air study.

Golder Associates
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Page 1of2
COMPARATIVE AMBIENT AIR RESULTS FOR BENZENE, CHLOROMETHANE AND TICs

. Chloromethan Benzene .| TICs .
Event Location |Sample ID e (ppbv) QA (ppbv) QA | Det Hmit (ppbY) Duplicates
1 offsite 210 .65 nd 0.22 66.9
1 offsite 230 081 nd 0.22 57.6
1 offsite 240 1.2 0.24 _ 0.2 83.5 field
1 offsite 250 1.1 0.21 0.21 67.8
1 skirt 39 nd nd 042 76.1
1 skirt 54 nd 047 043 101.1
1 skirt 60 19 R nd| R 0.27 1073
1 skirt 63 0.57 0.28 0.25 358
1 skirt 63 0.71 0.67 0.5 262 laboratory
1 onsite 1 1.3 0.33 0.21 81.9
2 offsite 40 1 0.21 02 95.5
2 offsite 60 0.61 0.22 0.2 54.9
2 offsite 80 0.6 0.56 04 150
2 skirt 39 0.62 0.49 0.39 50.5
2 skirt 54 046 0.38] J 04 53.2
2 skirt 54 0.72 0.32 0.2] 12438 laboratory:
2 skirt 60 0.53 nd 04 72.9
2 skirt 63 0.58 0.59 04| 2157
2 onsite 2 0.6 0.88 035] 106
2 onsite 22 0.58 1.1 0.35 295
3 offsite 130 14 042 .19 264.7
3 offsite 150 0.66 0.26 0.19 16
3 offsite 150 0.64 0.25 0.19 13.4 laboratory;
3 offsite 170 0.72 0.25 0.19 154
3 skirt 39] nd 046 0.38 98.6
3 skirt 54 0.65 0.26 0.19 1289
3 skirt 60 0.73 0.71 0.38 95.5
3 skirt 60 0.93 1 0.38 1524 field
3 skirt 63 161 - 0.93 04 137.7
3 onsite 3 0.77 0.26 0.19 28.6
4 offsite 20 0.63 0.67 04 7.1
4 offsite 40 0.9 046 0.21 84.5
4 offsite 60 0.68 0.85 04 22.4
4 offsite 200 0.33 0.25 02 4307 field
4 skirt 39 0.62 0.69 0.4 8.8
4 skirt 54 nd 0.44 041 nd
4 skirt 60 1.2 0.52 0.39 147
4 skirt 63 1.2 1.1 041 766
4 onsite 4 0.63 0.28 0.2 518
5 offsite 10 0.96 nd 0.39 nd
5 offsite 30 0.54 nd| 0.39 10.7

1121-1xls
Golder Associates



November 22, 1996 TABLE J-1 933-1280.2008
Page 2 of 2
COMPARATIVE AMBIENT AIR RESULTS FOR BENZENE, CHLOROMETHANE AND TICs
. Chloromethan Benzene . | TICs \
Event Location |[Sample ID e (ppbv) QA (ppbv) QA [ Det limit (ppbv) Duplicates
5 offsite 50 0.67 0.52 0.39 10.9
5 skirt 39 0.5 nd 039 1734
5 skirt 39 0.61 nd 0.2 172 laboratory
5 skirt 54 0.87 nd 0.39 25.3
5 skirt 60 0.78 0.45 0.39 13.8
5 skirt 63 0.55 0.43 0.39 6.4
5 onsite 3 1.1 nd 0.39 nd
5 onsite 55 0.57 nd 0.39 4 field
6 offsite 240 nd nd 0.39 43.1
6 offsite 260 0.72 nd 038 195
6 offsite 280 0.42 nd 0.38 449
6 offsite 280 0.36] J nd 0.38 41.8 laboratory
6 skirt 39 nd nd 0.38 12.2
6 skirt 54 nd 0.51 0.39 439
6 skirt 54 nd 0.5 0.39 23 field
6 skirt 60 nd nd 0.38] 1128
6 skirt 63 nd " nd (.39 9.2
& onsite 6 nd nd 0.39 18.7

nd - Not Detected

1121j-1xds

Golider Associates



November 22, 1996 TABLE ]-2
AIR SAMPLE DATA USED IN STATISTICAL ANALYSES
. Sample | Chloromethane | Benzene { TICs
Event | Location | 5 (ppbv) (ppbv) | (ppbY)
1 offsite 210 0.65 <0.22 66.9
1 offsite 230 0.81 <(.22 57.6
1 offsite 240 12 0.24 83.5
1 offsite 250 1.1 0.21 67.8
1 skirt 39 <042 <042 76.1
1 skirt 54 <0.43 047 1011
1 skirt 63 0.64 0.475 310
1 onsite 1 1.3 0.33 81.9
2 offsite 40 1 0.21 95,5
2 offsite 60 0.61 0.22 54.9
2 offsite 80 0.6 0.56 150
2 skirt 39 0.62 049 50.5
2 skirt 54 0.59 0.35 89
2 skirt 60 0.53 <04 72.9
2 skirt 63 0.58 0.59 215.7
2 onsite 2 0.6 0.88 10.6
2 ongsite 22 0.58 1.1 2095
3 offsite 130 14 042 264.7|
3 offsite 150 0.65 0.255 14.7
3 offsite 170 072 0.25 15.4
3 skirt 39 <{).38 0.46 98.6
3 skirt 54 0.65 0.26 1289
3 skirt 60 0.83 0.855| 12395
3 skirt 63 1.6 0.93 137.7]
3 onsite 3 0.77 0.26 28.6
4 offsite 20 0.63 0.67 7.1
4 offsite 40 0.9 0.46 84.5
4 offsite 60 0.68 0.85 224
4 offsite 2001 0.33 0.25 430.7]
4 skirt 39 0.62 0.69 3.8
4 skirt 54 <0.41 044 ad
4 skirt 60 1.2 0.52 147
4 skirt 63 12 1.1 766
4 onsite 4 0.63 0.28 51.8
5 offsite 10 0.96 <0.39 nd
5 offsite 30 0.54 <0.39 10.7
5 offsite 50 0.67 0.52 10.9
5 skirt 39 0.555 <0.2 172.7
5 skirt 54 0.87 <039 253
5 skirt 60 0.78 0.435 13.8
5 skirt 63 0.55 0.43 6.4
1121j-2.xls

Golder Associates

933-1280.2008
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November 22, 1996 TABLE]-2
AIR SAMPLE DATA USED IN STATISTICAL ANALYSES
Sample | Chloromethane | Benzene | TICs
Event | Location
ID (ppbv) {(ppbv) | (ppbv)
5 onsite 5 11 <0.39 nd
5 onsite 55 0.57 <0.39 4
6 offsite 240 <0.39 <0.39 43.1
6 offsite 260 0.72 <038 195
6 offsite 280 0.39 <0.38 43.35
6 skirt 39 <0.38 <0.38 12.2
6 skirt 54 <0.39 0.505 3345
6 skirt 60 <038 <0.38 112.8
6 skirt 63 <0.39 <0.239 9.2
6 onsite 6 <039 <0.39 18.7]
11215-2.xls

Golder Associates

933-1280.2008
Page 2.0f 2



November 22, 1996 933-1280.2008
TABLE -3

THE RESULTS OF THE “BOOTSTRAP” ANOVA FOR BENZENE, CHLOROMETHANE,
AND TICS USING 0 AND 0.15 PPBV AS THE MINIMUM CONCENTRATION

Chemnical Alternative Minimum Significance
Hypothesis (ppbv) Level
Benzene
onsite > offsxte
skirt > onsite
itk offsi
onsite > offsite 0.15 0.1608
skirt > onsite 0.15 0.2484
Chioromethane
skirt > offsite 0.00 0.9802
onsite > offsite 0.00 0.6954
skirt > onsite 0.00 (.8504
skirt > offsite 0.15 0.9787
onsite > offsite 0.15 0.6907
skirt > onsite 0.15 | 0.8480
TiCs
skirt> offsite 0.00 0.7590
onsite > offsite 0.00 0.9284
skirt>onsite 0.00 0.1617
skirt>offsite 0.15 0.75%0
onsite >offsite _ (.15 0.9285
skirt>onsite 0.15 0.1617

Shading indicates the existence of a statistically significant difference in concentration,
Areas not shaded represent cases with no significant difference in concentration.

{12rhit.thl
Golder Associates



November 22, 1996

TABLE J4

933-1280.2008

THE RESULTS OF THE “BOOTSTRAP” WILCOXON RANK SUM TEST FOR EACH

SAMPLING EVENT FOR BENZENE, CHLOROMETHANE, AND TICS USING 0 AND
0.15 PPBV AS THE MINIMUM CONCENTRATION

Minimum Skirt vs. Offsite
Chemical {(ppbv) Significance Level for each Sampling Event
1 2 3 4 5 6

Benzene

0.00 0.128 0.319 0.343 0.621 0.383

015 |200755 0.261 0343 | 0.658 | 0.402

Chloromethane _
0.00 0.114 | 0500 | 0264 | 0571 0.141
0.15 0.114 0.500 0.271 0.571 0.146
TICs
0.00 0.686 0.314 0.557 0.114 0.800
0.15 0.686 0.314 0.557 0114 0.800

Shading indicates the existence of a statistically significant difference in concentration
(at the 90% or higher confidence level). Areas that are notshaded represent events
determined to have no significant difference.

1121rhil.tbl

Golder Associates




November 22, 1996 933-1280.2008
TABLE -5

ESTIMATED MEDIAN DIFFERENCE BETWEEN SKIRT AND OFFSITE AIR
CONCENTRATION (PPBV) FOR EACH SAMPLING EVENT FOR BENZENE,
CHLOROMETHANE, AND TICS USING 0 AND 0.15 PPBV AS THE MINIMUM

CONCENTRATION
Minimum Median Difference for each Sampling Event
Chemical (ppbv) (skirt - offsite air concentration)
1 2 3 4 5 6

Benzene

0.00 0.080 0.125 -0.025 0.069

0.15 0.096 0.125 -0.034 0.034

Chloromethane
0.0 -0.050 | -0.035 0.295 -0.40 0.069
0.15 -0.050 -0.035 0.295 -0.040 -0.137
TICs
0.00 96.2 -2.6 14.0 -9.8
0.15 96.2 2.6 14.0 -9.8

Shaded areas represent the estimated differences in concentration between skirt air and
offsite air for those events determined to have significant differences in concentration.

Significant differences were noted only for the 1st and 3rd events (for benzene) and 1st
event (for chloromethane and TICs). No significant difference was noted for other
events (See Table 5-18).

112 rhil.ibt

Goider Associates
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Steel monument with

(Flush-mount where
required in fraffic areas

tamper-proof cover ———————P

)

Ground Surface

Cement/Bentonite (5%
Bentonite) or Bentonite
Grout

Vadose Zone

Cement/Bentonite
(5% Bentonite) or
Bentonite Grout

5/8-inch O.D. Siainless
Steel Sampling Probe with
sactrificial aluminum or S.8.
probe end

(Probe end depth
~3 feet)

Flaure 2~4
SCHEMATIC DIAGRAM OF
PERMANENT SOIL VAPOR

PROBE INSTALLATION
PORT OF BREMERTON/NORSELAND RI-FS/WA

PROJECT NO.933 1280.2003  DRAWING NO. 55780 DATE 10//95 DRAWNBY EA Golder Associates




EXPLANATION

Area underlain by fandifill debris,
based on a geophysical study
&

Area defined for additional
investigation

Location of ambient air sample

Lots 40, 62, 120, 124, 126 & 133 not
in¢luded in study because they were
either unoccupied or sampling was
refused by resident.

o_ 200 9.5
FEET FIGURE &™

STUDY AREA FOR SOIL VAPOR AND

SKIRT SAMPLING STUDY

PORT CF BREMERTON/NORSELAND RI-FS/WA

PROJECT NO. 933 12802003 ORAWING NO. 50178  DATE 10/17/85 DRAWNBY TK Go’der Associates
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the site.
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FIGURE 2 "6

MONITORING
WELL LOCATIONS
MERTON/NORSELAND RI-FS/WA
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EXPLANATION

O Oftsite ambient air sampling location

. Onsite ambient air sampling location

Sample 2 @

/\w

i | Assuming prevailing wind is
| from 180° (True North)
5 [159° Magnetic North)

\_1_/20»

Fiaure 2=9
CONCEPTUAL MODEL FOR
ESTABLISHING OFFSITE AMBIENT AIR

SAMPLE LOCATIONS
PORT OF BREMERTON/NORSELAND RI-FS/WA

PROJECT NO. 933 1280.2003 DRAWING NO, 55565 DATE 9/27/95 DRAWNBY CB

Golder Associates




LEGEND
®  Offsite Ambient Air Sample
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tamper-proof cover
(Flush-mount where

required in traffic areas) Ground Surface
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Static Water Level
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FIGURE 5'22
BTEX CONCENTRATIONS

TYPICAL AMBIENT AIR VS. NORSELAND

PORT OF BREMERTON/NORSELAND RI-FS/WA

See Section 5.4.3.2 for explanation of data
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