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1.0 EXECUTIVE SUMMARY

Note: The report should be read in its entirety (text and attachments) before decisions are made
based on the summarized findings provided below. This executive summary is intended for use
within the context of the entire associated report including all appropriate tables, figures, and
analytical laboratory data. It should not be used solely to make land use or development related
decisions regarding the subject site.

This Initial Site Assessment (ISA) Report was prepared by PBS Engineering + Environmental
(PBS) for the Oregon Department of State Lands (DSL) under contract C10602-553. The ISA
report summarizes the field activities conducted at the Stevens Road Tract (Tract) to complete
the Scope of Work outlined in the DSL request for proposals (ORPIN Solicitation #141-1056-
08).

The objective of the ISA was to assess the subsurface conditions of the Tract that had formerly
been used as a disposal site for landfill and sewage debris. The assessment utilized surface
geophysical, subsurface exploration, and gas vapor monitoring techniques to characterize the
nature and extent of waste debris. The work was performed under an approved Health and
Safety Plan (HASP) and was coordinated with DSL and the Deschutes County Solid Waste
Department, who provided labor and equipment assistance with the project.

The magnetic and seismic surveys conducted by Northwest Geophysical Associates provided a
good approximation of the lateral and vertical extent of the landfill debris. This was verified with
the test pit explorations which encountered debris less than one foot below ground surface (bgs)
to depths greater than 17 feet bgs. The landfilled material consisted mainly of household and
building debris, and lesser amounts of automotive-related and ranching-related debris. Suspect
asbestos-containing material (ACM) was observed in approximately 50 percent of the test pits at
depths as shallow as 2.5 feet bgs. The sewage disposal areas reportedly used at the site could
not be confirmed with the exploration performed in the ISA.

Soil samples collected from above and below landfill debris detected the following Contaminants
of Potential Concern (COPC): total petroleum hydrocarbons (TPH), polnuclear aromatic
hydrocarbons (PAHS), trace metals, and polychlorinated biphenyls (PCBs). No volatile organic
compounds (VOCs) or organochlorine pesticides (OCPs) were detected in any of the samples.
Bulk samples of various types of building materials identified asbestos containing material
(ACM) in sheet floor coverings, cement asbestos board (CAB), felt paper insulation, air cell
insulation, thermal board liner and roofing material.

Five gas vapor probes were installed within the landfill debris area and were monitored weekly
for a period of four consecutive weeks. No significant measurable accumulations of methane
were detected in any of the probes or at the entrances of the four ‘caves’ within the landfill
debris area.

The development of the conceptual site model included residential, occupational, and
recreational land uses given the likely future development of the site. Groundwater in the vicinity
of the Tract is used for drinking water, but a private community water supply is currently
available to the surrounding area. The most likely current and future potential exposure
pathways are direct contact (ingestion, inhalation, dermal) with contaminants.

Report Date: April, 2009
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Considering these applicable exposure pathways, very few samples contain COPCs that
exceed a long-term risk level. These are likely to be mitigated by removal of the debris, use of
engineering controls or conditions placed on future development.

The presence of ACM in several tests pit locations is a long-term risk if the material is disturbed
or reaches the surface where it can deteriorate and respirable particulates become airborne.
The material was found at a shallow depth and is considered a potential direct exposure
pathway. Additional measures will be required to insure this material is not disturbed. If
removed, the material will need to be managed according to the requirements contained in
Oregon Administrative Rule (OAR) 340-248-0005 through 340-248-0290.
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Stevens Road Tract ECSI # 4295 & 4296 Bend, Oregon

2.0 INTRODUCTION

PBS has prepared this Initial Site Assessment (ISA) Report to summarize the field activities and
findings of the assessment conducted for the Oregon Department of State Lands (DSL) on
property known as the Stevens Road Tract (Tract) in Bend, Oregon. The ISA was conducted
under DSL contract C10602-553 and followed the Scope of Work and Sample and Analysis
Plan (SAP) as provided in DSL'’s request for proposals (ORPIN Solicitation #141-1056-08).

The ISA was conducted following the completion of a Phase 1 Environmental Site Assessment
on the Stevens Road Tract (GeoEngineers, 2007) that identified a portion of the property was
historically used as a landfill and sewage disposal site.

The ISA included a Geophysical study, an assessment of soils and asbestos containing
materials (ACM), installation and monitoring of landfill gas vapors, and development of a
conceptual site model, including a beneficial land and water use summary.

2.1 Site Description and Background

The Stevens Road Tract consists of an entire section of land, legally described as
Section 11 of Township 18 South and Range 12 East of the Willamette Meridian (see
Fig.1). The Tract includes two tax lots of record: Tax Lot 1812000001700 (the SW corner
of the property at approximately 40 acres), and Tax Lot 181200001800 (the remaining
583 acres). The tract is a relatively flat parcel at an elevation of approximately 3700 feet
above mean sea level (MSL). The tract is generally bounded by Stevens Road to the
north, SE 27" Street to the west, the eastern extension of Ferguson Road (unimproved)
to the south, and the southern extension of the north-south portion of Ward Road
(unimproved) to the east (see Fig.2). Currently all but 12.5 acres of the tract are located
outside of Bend’s Urban Growth Boundary which runs along SE 27" Street and a portion
of Stevens Road. Property west of the tract is primarily zoned for residential uses.
Property to the north and east of the tract are primarily zoned for rural residential uses.
Deschutes County owns property south of the tract and uses it for their public works
facility and the humane society. The County’s active solid waste facility (Knott Landfill) is
located south of their public works facility. There are several easements through the
tract, including an irrigation canal in the northwest corner, and a gas transmission line
that traverses the tract in a NE-SW alignment.

The property consists of typical high desert vegetation, including bunch grasses,
sagebrush, bitter brush, and scattered juniper and pine trees. Annual precipitation is
approximately 12 inches. There are numerous ‘caves’ located on the property that
represent partially collapsed lava tubes. The tract has remained largely undeveloped
with the exception of its past use as a landfill and sewage disposal area. These areas of
the site are believed to have been used in the 1960’s and early 1970’s before Knott
Landfill began operation. These disposal areas were located in the southwestern portion
of the tract and were known as the Arnold Disposal Site and Arnold Sewage Disposal
Site. DEQ has assigned ECSI # 4295 and #4296, to the landfill and sewage disposal
sites, respectively.

DSL took possession of the tract in the mid-1990'’s from the US Bureau of Land
Management as the result of a lawsuit stemming from the statehood grant to provide
public land for schools. The property is managed by the State Land Board (through DSL)
to support the state’s Common School Fund. DSL is planning to develop the property
into a mixed use development and has completed a Master Plan for the property.

Report Date: April, 2009
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2.2 Geology and Groundwater Occurrence

The Stevens Road Tract lies within the High Lava Plains Geological Province (Orr et al,
1992), approximately 15 miles east of the crest of the Cascade Mountains. The terrain of
this province is characterized by numerous volcanic features (i.e. buttes, cinder cones,
lava flows) of a relatively young age. The origin of the tract’s volcanic features is
Newberry volcano located approximately 20 miles south of the tract. Multiple lava flows,
air fall tephra, and debris flows estimated at less than 1 million years old (USGS, 2004)
flowed across the broad north sloping terrain between Newberry volcano and the
Deschutes River to the west, and the Crooked River to the north. Individual basalt flows
vary significantly in thickness, from 10 to 100 feet thick (DOGAMI, 1976). Underlying the
Newberry volcanic units are Tertiary volcanic and sedimentary deposits of the
Deschutes Formation, consisting of lava flows interbedded with conglomerate,
sandstone, and siltstone deposits. The Deschutes Formation is up to 2000 feet thick
and serves as the principal aquifer unit in the Upper Deschutes Basin.

The tract is within the Sisters Fault Zone, a series of more than 50 mapped faults
extending in a northwesterly direction from several miles southeast of the property to an
area northeast of the town of Sisters (USGS, 2004). Although there are no mapped
faults on the tract, there is a mapped fault just to the east of the tract’s property
boundary. The fault is expressed by adjacent land that is approximately 30 to 40 feet
higher than the land to the west.

The Stevens Road Tract lies within the Upper Deschutes River Basin and groundwater
occurs in aquifers comprised of a variety of volcanic rocks and sediments. However,
fractured basalt, interflow zones and coarse-grained volcaniclastic sediments are usually
the most productive units. The regional groundwater flow direction is to the north-
northeast in the vicinity of the tract. Based on a review of adjacent water well logs and
monitoring well logs from the nearby Knott Landfill, groundwater is encountered at
depths greater than 600 feet. This saturated interval is presumed to be the regional
groundwater aquifer which is estimated to lie at an elevation of approximately 3000 feet
above MSL (USGS, 2001).
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3.0

PURPOSE AND SCOPE

The purpose of the ISA is to assess the environmental impacts from the past activities on the
site. The ISA focused primarily on the areas known or suspected to have been previously used
for landfill and sewage disposal. In particular, the objectives of the ISA were to assess the
following:

>

>
>
>

Nature and extent of landfill debris and sewage disposal areas

Soil impacts in close proximity to the landfill debris and sewage for hazardous
constituents

Landfill debris for the presence of asbestos-containing materials (ACM)

Soil gas conditions in the landfill debris area

This ISA report summarizes the findings of the assessment and provides recommendations
regarding the implications of the findings on the future management and development of the
property as identified in the Stevens Road Tract conceptual master plan.

The scope of work for completing the ISA included the following:

>

>
>
>

\4

Develop a site-specific health and safety plan (HASP) to address potential field work
exposures and safety issues with field excavation, drilling, and sampling equipment.
Complete the necessary measures to obtain clearance to conduct excavations.
Conduct a magnetic and seismic geophysical survey of the suspected landfill and
sewage disposal areas.

Excavate exploratory test pits to assess the nature and extent of the impacts, observe
for the presence of ACM, and collect representative soil and suspect ACM samples for
laboratory analysis.

Install soil gas monitoring probes and collect weekly measurements from the probes for
a period one month.

Complete a beneficial land and water use assessment and develop a conceptual site
model that takes into account the current and likely future uses of the tract

Complete a report that summarizes the findings of the ISA and provide
recommendations for further action, considering the management and future
development of the tract.

-
ve)
wn
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4.0 FIELD METHODS AND ACTIVITIES

All field activities related to the assessment of landfill debris and sewage disposal areas were
subject to the PBS HASP (November 2008). All PBS and sub-contracted personnel directly
involved in the field work were made aware of potential health and safety issues during an on-
site briefing. Field personnel were required to acknowledge (by signature) they had reviewed
the HASP and they agreed to abide by the HASP's requirements. In general, all activities
required the minimum use of Level D personal protective equipment (PPE), including steel-toed
boots, disposable gloves, hard hat and safety glasses. A summary of the field activities and
methods used to assess the landfill debris and sewage disposal areas is described below.

4.1 Geophysical Assessment

PBS retained Northwest Geophysical Associates (NGA) to conduct a geophysical
assessment of the former landfill and sewage disposal areas. The assessment included
mapping the limits of the former disposal areas using magnetic (MAG) and
electromagnetic (EM) surveys on 50-foot spacing, and mapping the depth to bedrock, or
the thickness of the debris using eight 200-foot long seismic refraction profiles (see
Appendix A Photo 1). The field work was conducted between November 17 and 21,
2008 by two geophysicists from NGA. A summary of their investigation methods is
presented in Appendix B.

4.2 Test Pit Exploration

Approximately 45 test pits were excavated at 30 locations between December 1st and
8th, 2008. The test pit exploration locations were chosen based on information gathered
during the geophysical assessment, the use of historical aerial photographs, and details
of a historical solid waste disposal permit, dated in 1972. The test pit locations are
shown on Figure 3. In addition to the landfill and sewage disposal areas, two test pits
were excavated in the northeast corner of the property beneath piles of disturbed rock
and concrete (see Figure 4). All test pit locations were checked for buried utilities using a
private locating service. The test pits were excavated using a combination of a backhoe
and an excavator. The equipment used to complete the test pit exploration was
provided by the DSL, while the equipment operator was an employee of the Deschutes
County Solid Waste Department.

Test pits were excavated to a maximum depth of 15 feet or refusal as per the scope of
work outlined in the DSL Request for Proposals, dated June 16, 2008. Test pit TP-9 was
advanced to the maximum extent of the excavator, approximately 17 feet below ground
surface (bgs) in an attempt to determine the full vertical extent of the landfill waste
material (see Appendix A, Photo 2). During test pit excavation activities PBS field
personal (Doann Hamilton, RG and Alex Fischer, EPA AHERA Asbestos Inspector)
observed, documented, and collected sufficient samples of soil and waste material for
field screening and laboratory analysis. Waste material was carefully placed back into
each test pit and covered with existing surface soil. Large objects (i.e. appliances, tires)
were excavated and collected by Deschutes County personnel to be recycled at the
Knott Landfill facility (see Appendix A, Photo 3). A field log was also prepared for each
test pit in accordance with ASTM D 2488-90, documenting the sample collection depth,
final total depth bgs, and a description of encountered soils/materials. The test pit logs
are included in Appendix C-1.

To assess the suspected sewage disposal area, a 50-foot trench was excavated in
addition to the test pits in that area. The trench was excavated to the depth of the basalt
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surface (3.5 to 4 feet bgs), and aligned perpendicular to the NNW-SSE orientation of the
trenches reportedly used for sewage disposal (see Appendix A, Photo 4).

Ambient air in the vicinity of each test pit was monitored during the active excavation
process for presence of hydrogen sulfide (H2S), oxygen content (O2), and amount of
combustibles by measuring the percentage by volume of the lower explosive level (%
LEL) using a BW Technologies, Multi-Gas Detector. Ambient organic vapors were
monitored using the photo ionization detector (PID). The PID was calibrated each day
using 100 parts per million (ppm) isobutylene and fresh air. The multi-gas detector was
calibrated using 4-gas mixture of hydrogen sulfide at 25 ppm, iso-penane at 0.35% (25%
LEL), carbon monoxide at 100 ppm, oxygen at 19%, and nitrogen balance. The ambient
air monitoring records for each test pit location are included in Appendix D.

All test pits and trenches were surveyed by a Professional Land Surveyor with Harper
Houf Peterson Righellis, Inc. (HHPR). Control points were established and locations
were surveyed using a Topcon Hiper Lite Plus GPS unit with a horizontal accuracy of
less than 1 foot. The locations are provided using both the Central Oregon Coordinate
System and Latitude/Longitude (NAD83), and are provided in Appendix E.

4.2.1 Subsurface Soil Assessment
The subsurface soil assessment was conducted in accordance with the scope of
work and included the following:

Soil samples were generally collected from a shallow interval (0 to 3 feet bgs)
and from soil immediately below the observed landfill waste materials in each
test pit. In cases where there was no waste material observed and basalt was
encountered less than 4 feet bgs, a shallow sample was collected.

To collect the shallow samples, an excavator or backhoe removed the material to
a depth of 3 to 4 feet bgs. The exposed surfaces were documented for the
following: type of soil material, the depth landfill waste was encountered, and the
type of waste. A soil sample was collected to represent the soil directly above the
waste at a depth of at least one foot bgs. In some locations debris was
encountered at less that one foot bgs, so the shallow soil samples collected in
those locations may have been interspersed with debris (see Appendix A, Photo
5). Before collecting the sample, one-inch of the surface material on the exposed
walls was removed using a small hand-tool (see Appendix A, Photo 6). Two four-
ounce soil jars and one eight-ounce soil jar were filled along the horizontal
distance using a small hand-tool or newly gloved hand. Samples at depths
greater than 4.0 bgs were collected from a freshly exposed surface using the
backhoe or excavator bucket. All sample jars were placed in a cooler chilled with
ice to approximately 4 degrees C., and shipped under a signed chain of custody
(COC) to Test America, Inc., in Beaverton, Oregon for analysis. A summary of
the test pit explorations, materials encountered and sampling analyses is
presented in Table 1.

The vertical extent of the landfill waste material was greater than the limits of the
excavator (15-16 feet bgs) and, therefore, could not be determined at test pit
locations TP-9, TP-26, and TP-27. . At those locations, no bottom soil samples
were collected using the excavator. A bottom sample was collected on December
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30, 2008, near TP-9 during the vapor point probe installation. The vapor point
was installed 30 feet to the northeast of TP-9 using a track-mounted push probe
rig operated by Boart Longyear, Ltd. of Tualatin, Oregon. Prior to the installation,
a sample was obtained using a close-pin type sampler. The sampler was pushed
to the target depth of 15 feet before the pin was removed and the sampler was
driven and additional 5 feet. The sampler was retrieved, the plastic liner inside
the sampler was removed, and opened for visual observation and soil sampling.
Two four-ounce soil jars and one eight-ounce soil jar was filled with the material
inside the sleeve, placed in a cooler with ice, and shipped under COC to Test
America for analysis.

4.2.2 Soil Field Screening

Field screening tests were conducted on soil samples collected from each test
pit/'vapor probe location, and included the following: (A) visual examination, (B)
sheen tests, and (C) headspace vapor screening using a RAE systems photo-
ionization detector (PID).

Sheen tests were conducted on all soil samples collected from the test pits by
placing a representative amount of soil in an 8-0z soil jar. Distilled water was
added to the jar and allowed to mix with the sample for 10 minutes. The jar was
observed for any type of visible sheen and documented on the field logs (see
Appendix C-1).

Headspace vapor screening was conducted using a Mini-Rae PID with a
moisture trap filter. The PID was calibrated each day using 100 parts per million
(ppm) isobutylene and fresh air. A quart-size Ziploc plastic bag was partially filled
with soil representative of the soil samples submitted to the laboratory. After the
sample equilibrated, the PID was inserted into the bag and a reading from the
digital screen was recorded on the field logs.

4.2.3 Asbestos-Containing Material Assessment

Alex Fischer, an EPA AHERA accredited asbestos inspector (Accreditation #IR-
08-6857A) carefully observed the test pit exploration activities and collected 22
samples of suspect asbestos-containing material (ACM). All samples of suspect
ACM were submitted under COC to Lab/Cor in Portland, OR (NVLAP # 200741-
0) and analyzed using Polarized Light Microscopy (PLM) with dispersion staining.
All field observations and suspect ACM sample locations were noted in the test
pit logs (see Appendix C-1). In cases where suspect ACM material was
encountered, that material was carefully placed back into the excavation prior to
the other debris being placed on top as adequate cover. Once the excavation
was backfilled, Mr. Fischer inspected the surface to insure that no visible suspect
ACM was present. A summary of the types of suspect material encountered is
presented in Table 3.

4.3 Landfill Gas Monitoring

The potential to have landfill gas generated by the buried waste was assessed by
installing and monitoring vapor probes, as well as monitoring ambient air inside the
entrances of caves that are located within the disposal area.
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4.3.1 Vapor Probe Installation

Doann Hamilton, RG observed the installation of five vapor probes using a track-
mounted push probe rig operated by Boart Longyear, Ltd. between December 30
and 31, 2008. Each vapor probe location was installed approximately 25 feet
from the original test pit in order to insure installation occurred in an undisturbed
section of waste material (see Figure 3 and Appendix A, Photo 7). Prior to
drilling, each vapor probe location was checked for underground utilities by a
private utility locating service. The total depth of each vapor point probe was
estimated from the results observed in the nearest test pit.

The vapor point probes were installed by advancing a 3.25-inch casing to the
approximate base of the landfill debris. After knocking out the drive point, a one-
inch diameter, five-foot long section of Schedule 40 PVC with 10-slot screen, was
placed inside the casing. In two of the locations (VP-2 and VP-4), 10 feet of
screen was used to cover the full length of the landfill debris. A threaded five-foot
solid PVC riser pipe was attached to complete the vapor probe to the surface.
While the PVC pipe remained in the casing, 10-20 silica sand was emplaced
around the screened section. The drill casing was slowly lifted while more sand
was added, assuring solid placement of sand around the screen. The sand was
place approximately one foot above the screen before adding three feet of a
bentonite clay seal that was hydrated in-place.

The vapor probe completion consisted of attaching a PVC slip cap with stainless
steel screws to the one-inch PVC riser pipe. A brass valve assembly was
attached to this slip cap with a valve and a quarter-inch barbed sample port (see
Appendix A, Photo 8). A 1.3-foot long section of four-inch PVC pipe was placed
over the one-inch PVC pipe with the valve attached. Concrete was added at the
base of the four-inch PVC and inside to cover the slip cap attaching the valve
assembly to the one-inch PVC. An expandable locking cap was fitted to the four-
inch PVC to secure the valve assembly. A twelve-inch Sherwood flush mounted
monument was placed over the four-inch PVC and sealed in concrete. A green
metal T-post was driven into the ground adjacent to the monument to readily
identify each vapor probe’s location. A geotechnical report was completed for
each vapor probe and a log of each vapor probe’s location was recorded by the
PBS geologist (See Appendix C-2).

Ambient air monitoring was conducted during the installation of the vapor probes.
No vapors or potentially explosive conditions were encountered during the drilling
process. The air monitoring field forms for the vapor probe installation are in
Appendix D.

The vapor probes were surveyed by a Professional Land Surveyor with HHPR.
Control points were established and locations were surveyed using a Trimble
GPS unit with a horizontal accuracy of less than 1 foot. The locations are
provided using both the Central Oregon Coordinate System and
Latitude/Longitude, and are provided in Appendix E.
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4.3.2 Vapor Probe Monitoring

Monitoring of the vapor probes occurred weekly for one month, beginning the
week after their completion. Readings were collected on January 8, 14, 22, and
27, 2009. An attempt was made to try and measure the gas concentrations of the
vapor probes when falling barometric pressure was being observed (i.e. the
onset of a low pressure system). The weather was periodically observed and
documented by accessing the www.weatherunderground.com website, and using
one of the available nearby weather stations (the Greenmont Dr. and Shirley Ct.
stations), approximately 0.5 miles west of the DSL Tract. If a falling barometric
pressure condition did not occur during the week, a stable pressure condition
was used. A Landtec GEM 2000 landfill gas instrument, owned by the Deschutes
County Solid Waste Department (DCSWD) was used to collect the
measurements of methane (CH4), carbon dioxide (CO2) and oxygen (O2). Prior
to each use, one of the DCSWD'’s engineering technicians would calibrate the
instrument.

The vapor probes were monitored by first opening up the monument, unlocking
the well cap and exposing the valve assembly inside. The valve assembly was
left in the closed position in between each reading. With the valve in the closed
position, a magnehelic differential pressure gauge was attached to the valve
using quarter-inch flexible tubing. The valve on the assembly was open and
closed long enough to record any positive or negative pressure changes from the
vapor probe. With the valve closed, the magnehelic gauge was removed and the
flexible tubing from the GEM 2000 was attached to the valve assembly. The
valve was opened and the pump on the GEM 2000 was activated. Initial readings
were observed and documented if different from the final readings (see Appendix
A, Photo 9). To assure the final readings reflected the gasses from the bottom of
the probe, the probe was purged for three minutes. These final values were
recording on the field vapor monitoring form.

After three minutes, the pump was turned off and the valve shut before removing
the tubing. The well was re-secured by placing the locking cap back on and
bolting down the monument. The GEM 2000 was purged between probe
measurements by turning on the pump after each reading and allowing fresh air
to circulate. Once ambient air conditions were being recorded, the pump was
turned off.

4.3.3 Cave Vapor Monitoring

Four caves within the vicinity of the vapor probes were monitored during the
same monitoring event as the vapor probes: Three Pines Cave, Garbage Cave
No. 1, Garbage Cave No. 2, and Davenport Cave (See Figure 3). To monitor the
ambient air within the caves, the GEM 2000 was taken inside the caves. The
monitor was placed on a rock within the cave, between five and fifteen feet from
the cave entrance. The placement depended on the configuration of the cave
opening, in order to get a representative sample from within the cave and avoid
outside air influence. Once inside the cave, the GEM 2000 was allowed to
operate for five minutes or more to assure enough volume was recorded to
represent the open air space from within the cave. The values were recorded on
the field vapor monitoring form.
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potential exposure pathways are direct contact (ingestion, inhalation, dermal) with contaminants
in soil.

Considering the potentially applicable exposure pathway of direct contact (ingestion, inhalation,
dermal) with soils with COPCs for future residential and occupational receptors, the only COPC
that exceeded long-term risk levels were arsenic, one sample containing one PCB Aroclor, and
one sample containing a PAH compound. Arsenic levels detected at the site exceed long-term
risk levels but may be within background concentrations due to a naturally occurring source.
Some of the elevated arsenic levels may be related to the waste debris or imported fill soil
placed at the site. The PCB and PAH exceedances were found in samples collected at the base
of the debris in contact with basalt rock and may not be representative of soil beneath the
debris. In addition, the depths where these two samples were coliected preclude direct

exposure scenarios. Removal of waste debris could mitigate the potential risk associated with
these exceedances.

The presence of ACM in several tests pit locations s a long-term risk if the material is disturbed
or reaches the surface where it can deteriorate and become airborne. The material was found at
a depth which is considered a potential direct exposure pathway. The presence of solid waste
buried at shallow depths on the Tract has the potential to create physical hazards.

9.0 RECOMMENDATIONS
The findings of the ISA confirmed that a portion of the Tract was formerly used as a landfill site.
The affected area is approximately shown on Figure 3. Assuming the current conditions of the

Tract, the following recommendations regarding this material and future use of the site should
be considered:

» Buried debris was encountered in certain locations at depths of less than one foot below
ground surface. If this material is to remain in place, additional soil cover material is
warranted to maintain a minimum cover over the material. This would include locations
near TP-1A, TP-6, TP-16, and TP-17.

> Periodic monitoring of the landfill debris area for visible ACM is recommended to verify
no potential surface exposures of this material are present. The monitoring should
consist of annual visual inspections following spring thaw using an AHERA accredited
inspector and a licensed abatement contractor to collect and properly dispose of ACM.

¥ Additional monitoring of the vapor probes during periods of significant decreasing
barometric pressure is recommended to verify the vapor probe monitoring results of the
I8A. The monitoring should initially be conducted on a quarterly basis to assess the
potential of seasonal variability and to verify the preliminary results of this report.

> Restricting access to caves in the landfill area to minimize direct contact with debris and
potential physical safety issues is recommended using a physical barrier (i.e. gate, large
boulders, etc.). A barrier would minimize disturbance to the steeply sloped cave
entrances that contain debris.

Considering the conceptual master plan (CMP) for the site, it appears that a portion of the
landfill debris lies beneath areas of the CMP being considered for development. If those areas
are planned to be used for development, removal of the waste is a likely option. In that case the
following steps should be taken:
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sampling and analysis plan and a health and safety plan. This plan will likely require
DEQ concurrence,

- » The Removal Plan should assume that ACM may be present in the debris and will need
to be managed as ACM pursuant to the requirements contained in OAR 340, Division
248, 0005- 0290. This will require the use of a licensed asbestos abatement contractor,
unless further sampling or inspection is performed by an AHERA-certified inspector
during the removal process.

> There may likely be other hazardous substances encountered in the debris that require
special management and sampling conducted under the supervision of workers trained
under OSHA training 29CFR 1910,120 (HAZWOPER). Use of Personnel trained in
assessing sites with the potential to encounter hazardous constituents is recommended.

A significant portion of the landfill debris lies within the area identified as part of the CMP that
DSL plans to keep as open space for recreational purposes. Currently, existing roads and paths
are primarily adjacent to the areas with landfill debris. If the fandfill debris is left in place on a

more permanent basis, it is likely that the following additional measures would need to be
considered or taken:

> Obtain concurrence from the DEQ Cleanup Program that the residual impacts from the
landfill debris do not pose an unacceptable long term risk to human health or the
environment.

Adjust the master plan so that as much of the open space area coincides with where the
landfill debris is located. _

Based on the likely future use(s), determine the appropriate compaction criteria for the
fandfill debris and the engineered fill and cap design specifications.

Collaborate with the DEQ Solid Waste Program to determine an adequate cap thickness
to minimize direct exposure concerns.

Obtain either a Solid Waste Letter Agreement (SWLA) from the DEQ Solid Waste
Program or an approved remedy decision from the Cleanup Program to implement the
agreed upon engineering (i.e. cap design) and institutional (i.e. land use restrictions)
controls to maintain protective conditions over this portion of the Tract.

» Survey the landfill area boundary and create a separate tax lot for purposes of restricting
future uses.

Y V¥V ¥V V¥

As DSL evaluates its short and long-term development plans for the Tract, and more
specifically for the area where the landfill debris is located, a cost evaluation of debris
removal and backfilling (if necessary) compared with the cost of designing, implementing
and monitoring an engineered cap should be performed. Such an evaluation should include

both the initial implementation cost and the long-term operation/maintenance costs of each
remedy.
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10.0 LIMITATIONS

PBS has prepared this report for use by the client. This report is not intended for reliance or
other use by others without the written consent of PBS. Our interpretation of subsurface
conditions in this study is based on field observations from the indicated explorations conducted
by PBS. Other regulated substances may exist in portions of the subject property that were not
explored or analyzed. This report should not be used for purposes other than those for which it
was intended.
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