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1 Introduction

Maul Foster & Alongij, Inc. (MFA) has prepared this analysis of brownfield cleanup alternatives (ABCA)
report for the third phase of remediation (Phase 3) at the Oregon State University, Cascades campus
(OSU-Cascades) in Bend, Oregon. The project area encompasses a 5.7-acre portion of the 72-acre
former Deschutes County Landfill owned by OSU-Cascades (the Site, see Figure 1-1). The ABCA
report was prepared to meet the requirements of the U.S. Environmental Protection Agency (EPA)
and the applicable Oregon Department of Environmental Quality (DEQ) regulatory requirements and
remedial action objectives for protection of human health and the environment.

This ABCA report includes:

e |nformation about landfill cells 1, 2, and 3, comprising 49.8 acres (see Figure 1-2).

e Previous investigations and known contamination, cleanup standards, and applicable laws.
e Previous phases of remediation and planned remediation (see Figure 1-3).

o Assessment of the evaluated cleanup alternatives based on DEQ’s Remedy Selection Balancing
Factors.

e Selection of a preferred cleanup alternative.

Redevelopment is not being conducted specifically to improve environmental quality, but will provide
improvements that have multiple benefits. Redevelopment of the Site includes an expansion of the
OSU-Cascades campus by allowing development to occur within the footprint of a closed landfill. This
expansion will serve the community and improve the environmental quality of the encumbered Site,
which would otherwise not be developable within the landfill cell footprints, by removing the waste
and beneficially reusing it elsewhere on the Site. OSU-Cascades will develop a highly interdisciplinary
and collaborative campus culture by creating facilities that serve a mix of program uses including
academic facilities and housing.

2 Background

2.1 Site Description

The Site is located in the northwest quarter of section 6, township 18 south, range 12 east of the
Willamette Meridian. The Site has been owned by OSU-Cascades since 2018 and is in the southwest
portion of Bend, Oregon. The Site is bordered to the north and west by residential properties, to the
east by commercial development, and to the south by an OSU-Cascades-owned former surface
pumice mine and the current OSU-Cascades campus.

The geology of the Site consists primarily of volcanic soils with tuff, cinder, and basalt. As a
construction and demolition waste landfill, the Site has been extensively landfilled with mill waste,
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construction-demolition waste, and cover soil. The landfill operated from 1972 to 1996 to dispose of
construction and demolition waste, industrial waste, wood waste, brush, and tires and operated
under the DEQ Solid Waste Permit No. 215 (the Solid Waste Permit).

As shown on Figure 1-2, the Site was developed in three distinct areas (i.e., Areas 1, 2, and 3). Areas
1 through 3 correspond with historical Deschutes County tax lots, as defined in Consent Judgement
Case No. 18CV11276. Parcels 1812060000110 and 13 | 81206A000719 are referred to as "Area
1" parcel 1812060000111 is referred to as "Area 2"; and parcel 1812060000100 is referred to as
"Area 3" (see Figure 1-2). The waste footprints in each Area are referred to as cells (i.e., Cell 1 is the
waste footprint located within Area 1, etc.). A previous site investigation conducted by Gershman,
Brickner & Bratton, Inc. (GBB 2008) estimated the waste limits of the cells and composition of the
cell in each Area:

e Area 1isin the eastern portion of the Site (i.e., historical Deschutes County tax parcels
1812060000110 and 181206A000719). Area 1 is the oldest landfill area and was filled with a
large quantity of wood waste from local sawmills. Area 1 is 23.2 acres; however, the waste
footprint, Cell 1, extends beyond the western parcel boundary into property owned by the Bend
Park and Recreation District. Figure 1-2 shows the landfill cell boundary within OSU-Cascades-
owned parcels only and does not include the off-site portion of Cell 1 extending onto Bend Park
and Recreation District property. The full footprint of Cell 1 is estimated to be approximately 24.7
acres. A portion of Cell 1 had undergone suspected pyrolysis and therefore had not received
closure certification from the DEQ. Approximately 10.56 acres of Cell 1 were remediated by OSU-
Cascades in 2024 (MFA 2025) as part of the Innovation District Remediation project (see Figure
1-3).

e Area 2 is in the south-central portion of the Site (i.e., historical Deschutes County tax parcel
1812060000111). The waste composition in Area 2 is similar to that of Area 1, except that it
also contains construction and demolition debris. Area 2 is 9.8 acres, and the waste footprint,
Cell 2, was estimated to be 7.1 acres. Cell 2 was closed in 1997. Approximately 1.4 acres of Cell
2 was remediated by OSU-Cascades in 2020 (MFA 2020; see Figure 1-3). Phase 3 plans to
remediate the remainder of Cell 2 (i.e., 5.7 acres).

e Area 3 isin the western portion of the Site (i.e., historical Deschutes County tax parcel
1812060000100). Area 3 is 39.4 acres, and the waste footprint, Cell 3, is estimated to be 19.5
acres. Cell 3 waste includes mill waste, construction and demolition debris, and large woody
debris such as logs and stumps. Cell 3 was closed in 1997.

2.2 Previous Investigations

The various environmental investigations conducted at the Site are summarized below:

e Subsurface Assessment (David Evans and Associates, Inc. [DEA] 1997): The primary focus of this
investigation was the assessment of Area 1. Nine test pits ranging from 3 feet to 21 feet below
ground surface (bgs) were advanced. Twenty-eight borings, ranging from 5.5 feet to 34.5 feet
bgs, were advanced, meeting with refusal in some instances. Eight deeper borings were also
advanced. This assessment identified the issue of pyrolysis associated with the anaerobic
decomposition of wood waste in the landfill.

¢ Demolition Landfill Redevelopment Study (URS Corporation [URS] 2002): URS provided the
County with a redevelopment study for the Site. The purpose of the report was to convey site
conditions and to identify possible reuse. The report reviewed then-current vegetation, zoning,
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available utilities in the area, transportation considerations, nearby water rights, and a
groundwater beneficial use survey. The report included a property evaluation and identified
potential reuse scenarios.

o Demolition Landfill Subsurface Investigations Study (GBB 2008): GBB provided the County with a
summary of completed site investigations and performed additional site assessment activities to
supplement the 1997 DEA investigation and provide more information on the waste composition
and the potential for impacts to the native material below the landfill. GBB completed full-depth
drilling into waste and underlying soils; this included 13 exploratory borings and 14 shallow test
pits (to 20 feet bgs), as well as replacement of three landfill-gas wells and three temperature
probes. Test pits were advanced primarily to identify waste composition and materials. Waste
consisted primarily of ash, sawdust, metal, tires, wood waste, roofing materials, and fill/fines. In
addition, potential asbestos-containing materials (ACM) were observed in a few test pits. GBB
also performed a subsurface magnetic and electrical resistivity survey to understand waste
thicknesses.

Waste and underlying soils from borings were sampled and analyzed for metals, total petroleum
hydrocarbons, volatile organic compounds (VOCs), semivolatile organic compounds, polycyclic
aromatic hydrocarbons, polychlorinated biphenyls, and pesticides/herbicides, in addition to
moisture and organic content. The analytical results were screened against DEQ risk-based
concentrations (RBCs) established at the time. The results showed exceedances in soil of
residential vapor intrusion, direct contact, and leaching-to-groundwater RBCs for several
constituents.

GBB concluded that the deepest point of waste in the landfill is more than 200 feet above the
static groundwater level, and that infiltration to the soil below the landfill was not indicated.

e Phase | Environmental Site Assessment (ESA), Adjacent Property (PBS Engineering +
Environmental [PBS] 2013b): PBS completed a Phase | ESA for two properties owned by OSU-
Cascades that are adjacent south of the Site (the pumice mine) and west of the Site (a strip
between the landfill and SW Mount Washington Drive). The ESA identified no recognized
environmental conditions pertaining to the properties but indicated that the adjacent landfill cap
extended onto the properties and recommended an investigation to understand if landfill
material was present.

o Focused Site Investigation, Adjacent Property (PBS 2013c): Based on the 2013 PBS Phase | ESA
recommendation, PBS completed a focused subsurface investigation of two properties south
adjacent to the Site. Test pits advanced along the property boundary near Area 1 of the Site
confirmed that solid waste material extends approximately 20 feet south from the northern edge
of one of the properties and approximately 340 feet laterally along the boundary. Solid waste
was not observed to extend onto the other adjacent property near Area 2 of the Site.

o Phase Il Characterization Report (PBS 2013a): PBS advanced three deep borings, ranging from
265 feet to 315 feet bgs, which were completed as monitoring wells in March and April 2013.
Groundwater was encountered between 242 and 293 feet bgs at the Site. Groundwater was
noted to be approximately 150 feet below fill waste and not in contact with landfill materials.
Groundwater monitoring was completed in accordance with the Solid Waste Permit. Analytical
results showed a closure permit exceedance for pH in groundwater from two of the three
monitoring wells. Arsenic, barium, chromium, vanadium, and zinc were detected in one or more
monitoring wells but at concentrations below EPA maximum contaminant levels and DEQ
guidance levels. Additionally, PBS visually assessed the pumice mine adjacent to the Site to
interpret the subsurface geology within the uppermost 100 feet. Rock coring was completed at
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the Site to 260 feet bgs, and a site geologic interpretation of the volcanoclastic material was
provided.

o Former Demolition Landfill Mitigation Evaluation (Apex Companies, LLC [Apex] 2014): Apex
completed a geoenvironmental conditions summary for development of mitigation alternatives
for future redevelopment at the Site. Apex identified four primary site redevelopment constraints:
areas that contain significant landfill material; areas where pyrolysis may be occurring;
requirements of the Solid Waste Permit pertaining to the Site; and migration/impacts to the
surrounding community, including fugitive odors and trucking impacts. Many alternatives and
approaches were identified, including avoidance of landfilled areas during redevelopment,
excavation, and reconsolidation of landfill materials on site.

e Focused Site Investigation (MFA 2016): MFA performed a focused site investigation in 2016.
This investigation included surface soil and soil vapor sampling. Lithology showed that cap
thickness ranges from 0.5 feet to 5 feet in Areas 1 and 2. A deeper boring was advanced to
confirm cap thickness in Area 3, where past investigations had observed a thicker cap.
Observations at this boring showed a cap thickness of approximately 40 feet. Landfill soil gas
samples were collected from temporary boreholes screened from approximately 5 feet to 10 feet
bgs. Methane was not detected in soil gas collected from two borings but was detected from 1.2
percent to 10.8 percent in four borings. VOCs were detected in all samples; however, only two
VOCs, ethylbenzene and naphthalene, were detected at concentrations exceeding their
respective RBCs for urban residential vapor intrusion into buildings.

e Phase | ESA (MFA 2018): MFA completed a Phase | ESA for OSU-Cascades to support the
property transaction. Soil gas was identified as a recognized environmental condition, as
methane levels were at or above the DEQ guidance concentration for methane mitigation for
structures and confined-space entry, and ethylbenzene and naphthalene were above the RBCs
for urban residential vapor intrusion into buildings. The presence of the landfill and associated
waste was identified as a controlled recognized environmental condition because detections of
petroleum hydrocarbons, benzene, trichloroethylene, benzo(a)pyrene, arsenic, and lead were
above the RBCs for residential receptors. Additionally, asbestos-containing material is likely to be
present in the landfill.

2.3 Nature and Extent of Contamination

While the conditions of the Solid Waste Permit did not allow the intake of certain types of materials
(e.g., municipal solid waste, used oil), not all portions of loads were inspected, and records indicate
that there were periods of unattended dumping on some portions of the landfill. Samples collected
from waste material in the landfill had concentrations of petroleum hydrocarbons, benzene,
trichloroethylene, benzo(a)pyrene, arsenic, and lead above the RBCs for residential receptors. There
were two exceedances of soil vapor RBCs for urban residential and occupational direct contact for
ethylbenzene and naphthalene and methane above DEQ guidance. As the landfill is unlined and
contains constituents of concern, there is a possibility of a release from the Site; however, this
possibility is considered applicable only to soil, as groundwater appears 150 to 200 feet below the
waste material. This controlled recognized environmental condition is currently managed through
restricted access to the Site, the presence of the cover material, the depth at which native soil is
present, the composition of substrate (largely basalt), and depth to groundwater. Additionally, the
demolition and industrial waste landfill is managed through compliance with the Solid Waste Permit.
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2.4 Remediation Summary

Due to the presence of constituents of concern associated with Landfill waste, and in accordance
with requirements presented in the Consent Judgment, the following remedial actions were
completed in advance of redevelopment phases (see Figure 1-3). These phases are also
summarized in the Table below.

Table 2-1: Remediation Summary

Phase Year Location Area Remediated Volume
(sf) Remediated (cy)
Cell 1 3,000 1,000
Ph 1 2019-2020
ase Cell 2 60,000 121,000
Phase 2 (IDR1) 2023-2024 Cell 1 460,000 430,000
Notes

¢y = cubic yards.
IDR = innovation district remediation.
sf = square feet.

2.4.1 2019-2020 Phase 1 Remediation

OSU-C performed remediation work in 2019-2020. The work included remediation of a portion of
Landfill Cells 1 and 2, as well as initial reclamation of the pumice mine. Complete waste removal was
implemented on approximately 3,000 square feet of Cell 1 and 60,000 square feet of Cell 2.

Oversize debris (e.g., stumps, logs) were separated during excavation and moved to a designated
location in Area 3. Waste was then excavated and processed for beneficial reuse or placed directly in
Area 3. Processing included initial separation through a grizzly screen to remove large debris then
passing through a trommel screen to separate waste components from reclaimed soil. Reclaimed
soil was beneficially placed as fill in the pumice mine in an area that will not be developed with
vertical structures. Locations with exposed waste following remediation were graded smooth and
capped with three feet of cover soil. Reclaimed soil was also covered with a minimum of three feet of
cover soil in the pumice mine.

2.4.2 2023-2024 Phase 2 (IDR1) Remediation

OSU-C performed remediation work in 2023-2024. The work included remediation of a portion of
Landfill Cell 1, as well as continued reclamation of the former pumice mine. Complete waste removal
was implemented on approximately 10.56 acres of Cell 1.

During Phase 2 construction, waste in Cell 1 was excavated and processed for beneficial use.
Processing included initial separation through a mechanical screen to separate waste components
from reclaimed soil. Reclaimed soil was beneficially placed as fill in the former pumice mine in an
area that will not be developed with vertical structures. High temperature waste and tire waste were
separated during excavation. High temperature waste, predominately found in the eastern portion of
Cell 1, was excavated and placed in wind rows in Area 1 to cool before being relandfilled in Cell 3.
Tire waste was shredded, mixed with cover soil, and then relandfilled in Cell 3. Tire waste found after
the shredding operation was finished was disposed of at the Deschutes County Landfill. Woody
debris volumes were reduced with an excavator shear attachment and shredded once reaching a
manageable size. The shredded debris was placed in Cell 3. Oversized woody debris was separated
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during excavation and placed in the same designated location in Cell 3 that was used in 2020.
Locations with exposed waste following remediation were graded smooth and capped per the SWP
and Consent Judgment. Waste that was relandfilled in Cell 3 was capped with 2.5 feet of cover soil
and will receive further surfacing in the near future (e.g. crushed surfacing base course and asphalt
pavement or topsoil and turf) to create a full three-foot cap. Reclaimed soil that was placed in the
pumice mine was compacted into 6-inch lifts and will receive topsoil in the near future.

2.4.3 Phase 3 Remediation

Phase 3 remediation is discussed further in this ABCA and will include remediation of the remainder
of Cell 2 in preparation for the Student Health and Recreation Center (SHRec) project, as well as an
adjacent future Residence Hall. Phase 3 construction is expected to begin as early as 2027. Work
components include the following;:

1. Excavating cover soil, demolition debris, and other landfill waste.
2. Sorting oversize and unsuitable excavated materials.
3. Mechanical screening of waste to reclaim soil components.
4, Placing reclaimed soil in the former pumice mine for site-grading purposes.
5. Backfilling the remediated area with structural fill to prepare for redevelopment.
6. Managing high temperature waste, if encountered.
7. Managing materials for on-site consolidation.
8.  Managing unauthorized waste for off-site disposal.
9. Re-landfilling on-site consolidation materials in Area 3.
10. Completing the final stabilization of excavated areas.
11. Placing a soil cap on disturbed and consolidated waste.
12.  Construction quality assurance and oversight of work performed.

W

Applicable Regulations and Cleanup
Standards

3.1 State Oversight and Regulations
3.1.1 Cleanup

The DEQ is responsible for overseeing cleanup at the Site. Documents prepared for the Site are
submitted to the DEQ under Your DEQ Online cleanup project 4884. Cleanup at the Site is expected
to be governed under Oregon Administrative Rule (OAR) 340-122—the Hazardous Substance and
Remedial Action Rules. These rules require that any removal or remedial action be conducted in a
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manner that assures protection of the environment and present and future public health, safety, and
welfare.

An Easement and Equitable Servitudes covering the Site, between the Board of Trustees of Oregon
State University and the DEQ, was recorded on April 9, 2018. Additionally, remedial actions will be
conducted under the Consent Judgment filed with the Circuit Court of the State of Oregon on June 6,
2018.

3.1.2 Solid Waste

The landfill is currently subject to the Solid Waste Permit, issued to the current owner and operator,
Oregon State University, along with co-operator Deschutes County. As stated in the Easement and
Equitable Servitudes, all work in all portions of the Site where waste may be present shall be in
accordance with the Solid Waste Permit.

3.2 Construction Permits

The project is exempt from the City of Bend clearing, grading, and erosion-control permit as it is
related to landfill operations, consistent with the DEQ permit related to postclosure activities at a
landfill. However, the project will be subject to the Performance Standards that are described in City
of Bend Code Sections 16.10.070 through 16.10.100 and Section 16.15.040. The Site is exempt
from a 1200C National Pollutant Discharge Elimination System Construction Stormwater Discharge
Permit because all stormwater runoff within the project area will remain on-site.

4 Cleanup Alternatives

The purpose of this ABCA is to identify and evaluate remedial alternatives to address environmental
contamination and ensure protectiveness of human health and the environment in the Phase 3
project area. This ABCA was completed in general accordance with EPA guidelines for conducting an
ABCA and Oregon regulations for conducting feasibility studies (OAR 340-122-0085).

4.1 Remedial Objectives

Typically, under DEQ removal authority (OAR 340-122-0090), remedial alternatives are evaluated
based on the following five balancing factors:

e Effectiveness

e Long-term reliability

e Implementability

e Implementation risk

e Reasonableness of cost
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These factors are discussed below, along with a discussion of climate change and sustainability
related to resilience per EPA guidance (EPA 2014).

4.2 Remedial Alternatives

The objective of the remedial alternatives described below is to mitigate environmental risk and
protect human health and the environment.

4.2.1 Alternative 1—No Action/Long-Term Monitoring

This no-action alternative serves as a benchmark that all other cleanup options are compared to.
Under Alternative 1, no construction will be completed, only long-term monitoring and maintenance.
Thirty years of monitoring are assumed. This alternative is included as a baseline condition. This
alternative would not include any activities to remove or treat landfill waste. If landfill waste is left in
place and the Solid Waste Permit requirements are not fully followed, human and ecological
exposure is possible, and there may be potential for contaminant migration via erosion.

Consistent with the Solid Waste Permit, the following engineering controls are likely:

e Long-term landfill gas perimeter and/or surface monitoring

e Long-term site monitoring (inspections, landfill gas measurements)

e Long-term physical cap and surface maintenance (settlement, vegetation management, etc.)

e Subsurface temperature monitoring, taking into consideration the potential for pyrolysis in Cell 2

Additionally, if conditions change, landfill gas extraction/venting systems and/or long-term
groundwater monitoring may be required. Landfill gas, pyrolysis, and differential settlement are the
primary concerns for short- and long-term scenarios. Due to the arid climate and deep groundwater,
leachate control is not a concern for the Site.

4.2.2 Alternative 2—Landfill Consolidation

Alternative 2 assumes that landfill waste would be processed into a beneficial material acceptable
for reuse or, if unacceptable for reuse, consolidated in Area 3.

The Phase 3 project includes the remediation of 5.7 acres of Cell 2. Approximately 350,000 cubic
yards (cy) of waste would be excavated and screened to reclaim usable soil. In addition,
approximately 139,000 cy of clean backfill would be placed in the remediated area to create a
subgrade for future development. Waste would be re-landfilled in Area 3 in the existing permitted
landfill area. The project would create approximately 5.7 acres of property ready for redevelopment.

Open spaces where waste is consolidated, i.e., Cell 3, would likely require the following institutional
and engineering controls:

e Long-term landfill gas perimeter and surface monitoring
e Long-term site monitoring (inspections, landfill gas measurements)

e Long-term physical cap and surface maintenance (settlement, vegetation management, etc.)
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Landfill gas and differential settlement are the primary concerns for short- and long-term under this
alternative. Due to the arid climate and deep groundwater, leachate control is not a concern for the
Site.

4.2.3 Alternative 3—Off-Site Disposal of Landfill Waste

The third redevelopment scenario (Alternative 3) assumes that all landfill waste from the Phase 3
project area would be excavated and hauled to a designated landfill. Approximately 350,000 cy of
waste would be hauled approximately 6 miles to the Knott Landfill. Waste not acceptable for
disposal at Knott Landfill would be treated and/or disposed of at other permitted facilities.
Alternative 3 would generate an estimated 17,500 truck trips for waste hauling and would reduce
the remaining capacity at the municipal landfill for local waste disposal.

4.3 Evaluation of Cleanup Alternatives

Cleanup alternatives were evaluated based on the five balancing factors as well as climate change
and sustainability related to resilience. These include effectiveness, long-term reliability,
implementability, implementation risk, and reasonableness of cost, and are discussed further below
and compared in Table 4-1.

4.3.1 Effectiveness

Alternative 1 - No Action/Long-term Monitoring. Alternative 1 would be effective in addressing
environmental risk. However, Alternative 1 is not effective in achieving the project goals (i.e., campus
expansion and development).

Alternative 2 - Landfill Consolidation. Alternative 2 would be effective in addressing environmental
risk. This alternative is more effective than Alternative 1, as it would reduce and actively address
human and/or ecological receptors’ exposure to contaminants.

Alternative 3 - Off-site Disposal of Landfill Waste. Alternative 3 would be effective in addressing
environmental risk. This alternative is more effective than Alternative 1, as it would reduce and
actively address human and/or ecological receptors’ potential exposure to contaminants. Alternative
3 maintains similar effectiveness to Alternative 2.

4.3.2 Long-Term Reliability

Alternative 1 — No Action/Long-term Monitoring. The institutional controls and maintenance
identified in the Solid Waste Permit provide Alternative 1 with moderate long-term reliability due to
the prevention of exposure of human and/or ecological receptors to contaminants by maintaining
the cap.

Alternative 2 - Landfill Consolidation. The implementation and maintenance of engineering controls
established with Alternative 2 would provide better long-term reliability. Due to the nature of modern
landfill construction techniques, it is likely that Alternative 2 would provide a greater prevention of
exposure of human and/or ecological receptors to contaminants than Alternative 1.

Alternative 3 - Off-site Disposal of Landfill Waste. Alternative 3 would effectively provide the project
area with the same amount of longer-term reliability as Alternative 2. The implementation and
management of institutional controls would shift to the off-site landfill
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4.3.3 Implementability

Alternative 1 — No Action/Long-term Monitoring. Alternative 1 is the most implementable. It would
require minimal additional coordination and authorization from other agencies. It would also require
the least amount of off-site activities, storage, materials, equipment, and specialists.

Alternative 2 - Landfill Consolidation. Alternative 2 is the most technically complex alternative due to
the screening of waste, the placement of reclaimed material, and the excavation of native material
for landfill cell construction, which are not present within Alternative 1. However, because material is
being maintained on the Site and therefore not taking away air space capacity at another landfill,
and because coordination with outside entities (local agencies, the public, and a disposal facility) is
not required, Alternative 2 is considered more implementable than Alternative 3.

Alternative 3 - Off-site Disposal of Landfill Waste. Alternative 3 would require the use of an off-site
disposal facility and would generate approximately 17,500 truck trips to the facility. This would likely
require coordination with local agencies and may not be fully implementable with such a significant
impact to local traffic. Off-site disposal would also likely result in a need for more construction
equipment to transport the landfill waste to maintain a similar construction timeframe to what is
currently expected. Additionally, off-site disposal in another landfill would decrease the capacity of
that landfill to facilitate the solid waste storage needs of the community. Consequently, Alternative 2
is judged to be more implementable than Alternative 3.

4.3.4 Implementation Risk

Alternative 1 — No Action/Long-term Monitoring. Alternative 1 has limited action, so implementation
risk is judged to be the lowest.

Alternative 2 - Landfill Consolidation. Alternative 2 limits off-site truck trips because it manages
reclaimed soil on-site for use as fill and consolidates waste materials into Area 3. This results in a
lower potential impact to the community when compared to Alternative 3. Alternatives 2 and 3 would
incorporate comparable on-site controls to reduce/eliminate releases (e.g., dust), excess noise, and
stormwater runoff. For all alternatives, worker risk would be minimized by adherence to a health and
safety plan. However, Alternatives 2 and 3 would result in greater exposure to potential hazards than
Alternative 1.

Alternative 3 - Off-site Disposal of Landfill Waste. Alternative 3 generates an extensive amount of

truck trips for off-site waste disposal and for import of backfill materials. Alternative 3 is judged to

have more implementation risk than Alternative 2 due to the impact on the community (e.g., noise,
dust, traffic, and potential truck accidents).

4.3.5 Reasonableness of Cost

See Conceptual Cost Estimates for each alternative in Tables 4-2 through 4-4. Developed costs are
engineer estimates.

Alternative 1 - No Action/Long-term Monitoring. The conceptual-level cost estimate to implement
Alternative 1 is approximately $132,000.

Alternative 2 - Landfill Consolidation. The conceptual-level cost estimate to implement Alternative 2
is approximately $10.15M.
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Alternative 3 - Off-site Disposal of Landfill Waste. The conceptual-level cost estimate to implement
Alternative 3 is approximately $29.22M.

4.3.6 Sustainability

Alternative 1 - No Action/Long-term Monitoring. Alternative 1 requires the least amount of
construction activity, energy use, and material consumption and therefore is considered the most
sustainable alternative. However, landfill waste would remain in place and require ongoing
monitoring and maintenance.

Alternative 2 - Landfill Consolidation. Alternative 2 is judged to be more sustainable than Alternative
3, as it requires considerably fewer truck trips, both for hauling waste off-site and for backfill import,
but is less sustainable than Alternative 1. Alternative 2 requires construction-related energy use and
emissions but maximizes onsite reuse of reclaimed materials and minimizes offsite transportation.
Redeveloping brownfields allows the use of existing infrastructure and benefits the future social and
economic conditions of the community, while resulting in minimal long-term impacts to the natural
surroundings of the project area.

Alternative 3 - Off-site Disposal of Landfill Waste. Alternative 3 results in the greatest resource
consumption due to waste hauling, import of backfill materials, and use of offsite landfill capacity. As
a result, Alternative 3 is considered less sustainable than alternatives 1 and 2.

4.3.7 Climate Change Concerns

Climate change has the potential to increase variability in weather conditions in Oregon, including
precipitation, temperature, and snowpack.

Alternative 1 - No Action/Long-term Monitoring. Alternative 1 provides the lowest climate resilience
because it relies on continued maintenance of the existing landfill cap as the primary protective
measure. Although the cap is maintained under the Solid Waste Permit, climate-driven changes such
as more intense storm events, rapid snowmelt, drought-related vegetation stress, wildfire effects,
and freeze-thaw cycles could increase the potential for erosion, settlement, cracking, or other cap
degradation over time. Because Alternative 1 does not reduce or relocate the underlying landfill
waste, protection of human health and the environment would remain dependent on long-term
inspection, maintenance, and repair of the existing cap.

Alternative 2 - Landfill Consolidation. Alternative 2 would improve climate resilience compared to
Alternative 1 by removing waste from the Phase 3 project area and reconstructing the remediated
area using current engineering standards. Although waste would remain consolidated in Area 3 and
would continue to require long-term cap maintenance under the Solid Waste Permit, Alternative 2
would substantially reduce transportation-related climate impacts compared to Alternative 3 by
minimizing off-site hauling, fuel use, truck emissions, traffic, and use of off-site landfill capacity. For
these reasons, Alternative 2 is considered the most favorable overall alternative for addressing
climate change concerns, when considering both climate resilience and transportation-related
sustainability impacts.

Alternative 3 - Off-site Disposal of Landfill Waste. Alternative 3 would remove Phase 3 landfill waste
from the Site and reduce the need for on-site cap maintenance in the remediated area. However,
this alternative would require substantial off-site hauling of landfill waste and import of backfill,
resulting in the highest fuel use, truck emissions, traffic impacts, and use of off-site landfill capacity.
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These transportation-related impacts reduce the climate benefit of off-site disposal. Therefore,
Alternative 3 is considered less favorable than Alternative 2 for addressing climate change concerns.

4.3.8 Evaluation of Alternatives

As summarized in Table 4-1, each alternative has been compared based on the factors described
above. The alternatives have been granted a score of 1 through 3, with a score of 3 being the most
favorable alternative, and 1 being the least favorable alternative.

Alternatives 1 and 2 received the same overall score based on the evaluation criteria presented in
Table 4-1. However, Alternative 2 is identified as the preferred alternative because it better supports
the purpose of the Phase 3 remediation project and OSU-Cascades’ redevelopment goals for campus
expansion. Alternative 1 would maintain the existing condition through long-term monitoring and cap
maintenance and would remain protective if the Solid Waste Permit requirements are met; however,
it would not make the Phase 3 project area suitable for planned redevelopment. Alternative 2 would
remove waste from Cell 2, create approximately 5.7 acres of unencumbered developable land, and
allow OSU-Cascades to advance campus expansion while avoiding the substantial off-site hauling
impacts associated with Alternative 3.

4.3.9 Public Participation

OSU-Cascades participated in a public comment process in the issuance of the prospective
purchaser agreement in early 2018; this report reflects the approach outlined in the prospective
purchaser agreement. The ABCA process mandates that public concerns be addressed during the
selection of a cleanup alternative. This ABCA report will be included in the Business Oregon cleanup
loan and will be presented for public comment. Additional public comment period(s) will be included
as required by the cleanup action’s permitting process.

5 Preferred Cleanup Alternative

The preferred remedial alternative is Alternative 2 because it supports the purpose of the Phase 3
remediation project and OSU-Cascades’ redevelopment goals for campus expansion.

Under Alternative 2, Phase 3 remediation would include excavation of cover soil, demolition debris,
and other landfill waste from Cell 2; sorting and management of oversize or unsuitable materials;
mechanical screening of waste to reclaim usable soil components; placement of reclaimed soil in the
former pumice mine for site-grading purposes; and backfilling the remediated area with structural fill
to prepare the area for redevelopment. Materials not suitable for reuse would be managed for on-
site consolidation, and unauthorized waste would be managed for off-site disposal, as appropriate.

Alternative 2 would also include re-landfilling on-site consolidation materials in Area 3, final
stabilization of excavated areas, placement of a soil cap on disturbed and consolidated waste, and
construction quality assurance and oversight of the work performed. The consolidated waste would
remain subject to the Solid Waste Permit, including long-term monitoring, inspection, and cap
maintenance. This approach is protective of human health and the environment, supports OSU-
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Cascades’ planned campus expansion, and provides a reasonable balance between redevelopment
objectives, climate resilience, sustainability, implementability, implementation risk, and cost.
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Limitations

The services undertaken in completing this report were performed consistent with generally
accepted professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This report is
solely for the use and information of our client unless otherwise noted. Any reliance on this report by
a third party is at such party’s sole risk.

Opinions and recommendations contained in this report apply to conditions existing when services
were performed and are intended only for the client, purposes, locations, time frames, and project
parameters indicated. We are not responsible for the impacts of any changes in environmental
standards, practices, or regulations subsequent to performance of services. We do not warrant the
accuracy of information supplied by others, or the use of segregated portions of this report.
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Table 4-1—Evaluation of Alternatives
Analysis of Brownfield Cleanup Alternatives

Oregon State University-Cascades

Evaluation of Alternatives

Project: Oregon State University-Cascades: Landfill Remediation

Client: Oregon State University-Cascades

Summary: Comparative evaluation of remedy alternatives

Project #: M1290.01.008

Prepared By: Billy Tackett

Checked By: Stacy Frost, PE

Date: 07/30/2026

Revision #No.: 2

IMAUL FOSTER ALONG!

3140 NE Broadway Street
Portland, OR 97232
971.544.2139 (p)
971.544.2140 (f)
www.maulfoster.com

Balancing Factors

Landfill Waste

Alternative . Long-term - Implementation | Reasonableness . o Climate Change | Score
Effectiveness Reliability Implementability Risk of Cost Sustainability Concerns
Alternative ‘1 - I:ong—ferm ! 1 3 3 3 3 1 15
Monitoring
Al’rernohve. 2- I._cmdflll 5 5 2 2 2 2 3 15
Consolidation
Alternative 3 - Off-site Disposal of 5 5 1 1 1 1 2 10

NOTES:

Alternatives are granted a score of 1 through 3, with a score of 3 being the most favorable alternative, and 1 being the least favorable alternative

M1290.01.008, 8/4/2026, Tf_4-1_Comparative Evaluation of Alternatives
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Table 4-2—Alternative 1 Conceptual Cost Estimate
Analysis of Brownfield Cleanup Alternatives
Oregon State University-Cascades

Alternative 1 Conceptual Cost Estimate

Project: Oregon State University-Cascades: Landfill Remediation

Client: Oregon State University-Cascades

Summary: No Action/Long-Term Monitoring

Project #: M1290.01.008

Prepared By: Meaghan Pollock, RG

Checked By: Stacy Frost, PE

Date: 07/30/2026

Revision #No.: 2

IMAUL FOSTER ALONG!

3140 NE Broadway Street
Portland, OR 97232
971.544.2139 (p)
971.544.2140 (f)
www.maulfoster.com

Line ltem Frequency Unit Cost(® No. of Units Total Cost
Monitoring
Monitoring (30 years) annual $4,000 30 $120,000
Maintenance (30 years) every 5 years $2,000 6 $12,000
ALTERNATIVE TOTAL (net present value, rounded to nearest $1,000) $132,000

NOTE: ‘G'Developed costs are engineer estimates.

M1290.01.008, 8/4/2026, Tf_4-2_3_4_Conceptual Cost Estimates
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Table 4-3—Alternative 2 Conceptual Cost Estimate
Analysis of Brownfield Cleanup Alternatives

Oregon State University-Cascades

Alternative 2 Conceptual Cost Estimate

Project: Oregon State University-Cascades: Landfill Remediation

Client: Oregon State University-Cascades

Summary: Remediate a 5.7-acre portion of landfill Cell 2

Project #: M1290.01.008

Prepared By: Meaghan Pollock, RG

Checked By: Stacy Frost, PE

Date: 07/30/2026

Revision #No.: 2

@ MAUL FOSTER ALONGH

3140 NE Broadway S’rrée’r
Portland, OR 97232
971.544.2139 (p)
971.544.2140 (f)
www.maulfoster.com

Line ltem Units Unit Cost®> No. of Units Cost Subtotal Cost
Construction Cost
Mobilization LS $350,000 1 $350,000
Construction Surveying LS $15,000 ] $15,000
Excavation of Waste CY $4 350,000 $1,400,000
Removal and Stockpile of Cover Soil CY $5 27,700 $133,000
Processing and Placement of Waste CY $15 350,000 $5,250,000
Dust Control LS $68,400 1 $68,400
Temperature Monitoring/Fire Suppression LS $15,000 ] $15,000 $7.231,400
Professional Services
Design/Permitting LS $320,000 ] $320,000
Procurement/Contracting LS $30,000 ] $30,000
Construction Oversight LS $700,000 ] $700,000
Completion Report/As-Built LS $45,000 ] $45,000 $1,095,000
Monitoring
Monitoring (30 years) annual $4,000 30 $120,000
Maintenance (30 years) every 5 years $2,000 6 $12,000 $132,000
Subtotal $8,458,400
Contingency (20%) $1,691,680
Total $10,150,080

Notes

@peveloped costs are enaineer estimates.
CY = cubic yard.

LS = lump sum.

NPV = net present value.

SF = square feet.

M1290.01.008, 8/4/2026, Tf_4-2_3_4_Conceptual Cost Estimates

Page 2 of 3



Table 4-4—Alternative 3 Conceptual Cost Estimate
Analysis of Brownfield Cleanup Alternatives
Oregon State University-Cascades

Alternative 3 Conceptual Cost Estimate

Project: Oregon State University-Cascades: Landfill Remediation
Client: Oregon State University-Cascades

Summary: Dispose 5.7 acres of landfill waste from Cell 2 off-site
Project #: M1290.01.008

Prepared By: Meaghan Pollock, RG

Checked By: Stacy Frost, PE

Date: 07/30/2026

Revision #No.: 2

' MAUL FOSTER ALONGI

3140 NE Broadway Street
Portland, OR 97232
971.544.2139 (p)
971.544.2140 (f)
www.maulfoster.com

Line ltem Units Unit Cost® No. of Units Cost Subtotal Cost
Construction Cost
Mobilization LS $950,000 1 $950,000
Construction Surveying LS $15,000 ] $15,000
Excavation of Waste CY $4 350,000 $1,400,000
Removal and Stockpile of Cover Soil CY $5 27,700 $133,000
Hauling & Disposal of Waste TON $60 350,000 $21,000,000
Dust Control LS $96,000 1 $96,000
Temperature Monitoring/Fire Suppression LS $15,000 ] $15,000 $23,609,000
Professional Services
Design/Permitting LS $320,000 ] $320,000
Procurement/Contracting LS $30,000 ] $30,000
Construction Oversight LS $240,000 ] $240,000
Completion Report/As-Built LS $20,000 ] $20,000 $610,000
Monitoring
Monitoring (30 years) annual $4,000 30 $120,000
Maintenance (30 years) every 5yearc  $2,000 6 $12,000 $132,000
Subtotal $24,351,000
Contengency (20%) $4,870,200
Total Cost $29,221,200

Notes

@peveloped costs are enaineer estimates.
CY = cubic yard.

LS = lump sum.

NPV = net present value.

SF = square feet.
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