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May 25, 20606

Qregon Department of Environmental Quality

- 2020 SW Fourth Avenue, Suite 400

Portand, Oregon 97201

Attention: Mr. Tim Spencer

Design Basis and Environmental Engineering Approach
Prospective Development - LaVefle Landfill Site

NE 82™ Avenue and NE Sislkdyou Street

Portland, Oregon

_ INTRODUCTION

GeoDesign Inc. has prepared this letter to summarize our understanding of current
environmental conditions and anticipated investigation/mitigation tasks that will be required to

- successfully develop the Lavelle Landfill site, given its historical use as a demolitien {fandfill.

Precedent for the successful completion of this project is based on the recent successful
development of similar properties in which engineering controls were implemented to mitigate
potential hazards from landfill gases. This summary has been prepared based on our knowledge
and understanding of the site history, conversations and strategy discussions with
representatives of the Oregon Department of Environmental Quality ({DEQ) Solid Waste Program,
and on our understanding of the development proposed by the applicant.

Preliminary recommendations have been developed that are believed to be conservative for use in
conceptual design to satisfy development requirements as set forth by DEQ and the Bureau of
Environmental Services (BES). Additional investigations will be conducted to document baseline
conditions on the property and to support final engineering design recommendations. The
resuits of the additional evaluation may support less rigorous recommendations, the resuits of
which would be discussed with DEQ for concurrence prior to final engineering desigh and
implementation.

BACKGRCUND
The site is located at the southeast corner of NE 82 Avenue and NE Siskiyou Street in Portland,

Oregon. The site is bounded to the west by NE §2% Avenue, to the north by NE Siskiyou Street, to
the east by residential developments, and to the south by residential and commercial
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developments. A high school is to the southwest across NE 82 Avenue, and residences are-
located 1o the north across NE Siskiyou Street. A retail carpet store is located on a contiguous

- property west of the site. Another contiguous property located adjacent o the intersection of

NE 827 Avenue and NE Siskiyou Street is currently being developed as a commercial property
consisting of two to three structures and associated paved parking areas. A portion of this
property is located over the fandfill area, and engineering controls to mitigate potential landfill
gases have been successfully installed under quidance of regulatory agencies. The Lavelle
tandfilf property is a former quarry pit aperated by Rose City Sand and Gravel Company. Rose
City Sand and Gravel developed the site as a sand and gravel mining operation and mined the pit
to depths of up to 80 feet below the ground surface (BGS). The quarry pit was subsequently
operated as a demofition landfill by LaVelle and Yett, Inc. beginning in 1972. The LaVelle Landfiil
was permitted to receive building and demolition debris, wood products, metals, heavy industrial
debris, and similar materials. Approximately 2 miltion cubic yards of solid waste fill was
deposited into the fandfill between 1972 and the landfill's closure in 1982. Following closure, the
Tandfill was covered with a soil cap. An active landfill gas recovery system is in place and
operational and includes extraction wells along the north and west perimeters of property.
Numerous gas monitaring wells are also located around the perimeter of the landfill.

The site and existing features are shown on the attached Figure 1.
ENVIRONMENTAL ISSUES

Given the historical use of the property as a construction demolition landfill, the fill material
piaced in the former quarry presents unique challenges with respect to geotechnical and
environmental design elements. In general, environmental issues relate to the potential for
landfill gases to pose a risk to on-site or off-site developments and potential for landfill material
to impact regional groundwater, which occurs at a depth of 180 to 210 feet BGS.

Two deep groundwater monitoring welis were previously installed at locations approved by DEQ
to evaluate potential impacts to deeper regionat groundwater from the landfill. Based on the
results of sampling and analysis for various parameters, it was concluded that groundwater was
not impacted from landfill leachate and that a significant vertical buffer existed between the base
of the landfill at approximately 80 feet BGS and regional groundwater at a depth of at least

180 feet BGS. One of the wells was required to be abandoned in-place due to development of the
Aslan American Center at the northwest corner of the fandfill property. Sampling and analysis of
the remaining well, located dawn gradient of the {fandfill with respect to groundwater flow, will be
performed to verify the results of prior sampling activities.

The investigative and regulatory framework for the Lavelle Landfill site differs from typical
potentially impacted properties, in that it is a permitted facility that was authorized to receive
certain types of demolition/construction debris and waste. Supplemental investigations are
currently planned to support the engineering design and generally include:
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« Characterization of methane and other landfiil gas concentrations and pressures in the fill
{through existing passive vents and/or supplemental investigations) '

¢ Verification of methane conditions at the perimeter of the landfill, using existing and
potential additional wells R

« Verification groundwater monitoring and sampling at the existing groundwater well
completed in the Troutdale Gravel Aquifer to assess current groundwater quality conditions

As we have discussed with DEQ, investigative activities will not be directed towards
characterization of fill material and potential for contaminated media at locations within the fill.
Rather, investigations will be scoped to further characterize fandfill gas conditions in support of
engineering controls desiga and potential for groundwater impacts that could represent a
potential environmental liability to the property owner.

DESIGN BASIS

Based on our current knowledge of the site history, review of multiple documents, and
exparience at similar sites, landfill gas is present in the l[andfill material. The {andfill material has
been in-place for at least 20 years, and while active gas may have decreased over time, it is
appropriate to design and ifnplement conservative engineering controls that will address
potential hazards from landfill gases.

The proposed site development will include three smaller structures (15,000 square feet or less)
on the western portion of the site and a larger anchor retail structure on the eastern half of the
site. The three smaller structures and associated parking will be constructed on the western
margin of the landfill and portions of these structures may be located partially on native soils.
The anchor retail structure and parking areas will be constructed directly over the tandfill. A
geotechnical investigation of the property will be conducted to provide appropriate
recommendations for building foundations and parking areas to mitigate issues related to
settlement. With respect to environmental issues, the primary objectives for the design basis will
be to: ’

» provide overall enhancements to the site by reducing and controlling infiltration of
precipitation into the landfill material, thereby reducing landfill gas generation and fandfill
leaching capacity.

« constructing improvements to gas control systems and implementing appropriate monitoring
and contingency programs to increase overall protectiveness, both on site and off site.

® mitigate potential for landfill gases to accumulate in confined spaces or structures at
concentrations posing a hazard to site workers and future tenants.

« implement appropriate health and safety and solid waste management protocols and
procedures to ensure worker safety during construction.
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DESIGN CONCEPTS

Given our understanding of site conditions, conceptual design elements have been developed to
achieve the objectives set forth in the design basis. Our recommendations for landfill gas
engineering controls consider that an existing active gas extraction system is currently
operational at the site, including periodic extraction from wells instalted as a barrier system
outside of the landfill material on the northern and western sides of the property. Preliminary
recommendations have been developed that are believed to be conservative for use in planning
purposes. Preliminary recommendations for various enwronmental management components of
the development are summarized as follows:

e Perimeter Gas Extraction System: The header piping for the existing active gas extraction
system connects gas extraction wells located across the north .and west portions of the site
to a blower house at the northwest corner of the site, as shown on Figure 1. The existing _
system was previously installed as a barrier system to mitigate off-site migration of methane
through native soils. A Phase Il perimeter system to the south and east is shown on earfier
engineering drawings for the site; however, the system was never expanded beyond that
which currently exists on the property.

Expansion of the existing system infrastructure, as contemplated early in the history of the
landfill operation, is considered warranted to provide for containment and control of landfill
gas if necaessary and cons:dermg the more recent deveiopment of residential parcels to the
southeast. Proposed improvements to the existing system include instailing additional
perimeter gas extraction wells at the eastern and southern boundatries of the property, as
shown on Figure 2. The additional extraction welis will be connected via header piping to an
improved extraction system, at this time potentially to be located in the northeastern area of
the site. The existing blower house located at the northwest corner of the property will be
removed, and appropriate modifications to the existing extraction system will be made to
provide extraction at the new extraction system compound. Final design recommendations
for the new extraction system components wiil be based on engineering analysis of the weli
system configuration, flow calculations, and pilot tests for the expanded well system that is
contemplated for the full perimeter of the landfill site,

e  Anchor Retail Structure; The anchor retail structure will be a single-story, slab-on-grade
building constructed on piles extending through the landfill material to competent native
soils at a depth of approximately 80 feet BGS. The structural slab beneath the structure is
conternplated to extend west and east beyond the limits of the building to provide for
ingress, egress, and loading, as shown on Figure 2. The primary engineering controt for
landfill gas beneath the building will include a low permeability membrane consisting of
Liquid Boot or high-density polyethylene (HDPE) to inhibit the flow of landfill gases through
penetrations or cracks in the slab floor and will be designed consistent with support via the
piHle-supported structure. The membrane instaliation witl be conducted by a certified instalfer

-and quality control measures will be followed, including a smoke test for leak detection. An
active sub-slab ventilation system will be installed beneath the membrane to reduce landfill
gas accumulation and pressure beneath the structure. Sub-slab monitoring points will be
installed at easily accessible locations to provide for routine monitoring and verify that the
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engineering controls are functioning as designed. in addition, a methane alarm system will
be installed within the structure to provide continuous monitoring of ambient conditions
within the building. -

»  Qutbuilding Structures: Prefiminary designs for the site improvements include three
commercial structures located at the western perimeter of the site. The structures from north
to south are anticipated to range from 11,000 to 16,000 square feet in size. Based on a
review of historical documents for the site {including aerial photographs, maps, and cross
sections), these three structures would be located at the perimeter of the landfili, potentially
straddling the native soil/landfilt boundary. A low permeability membrane consisting of
Liguid Boot or HDPE will be instatled beneath each structure. The membrane installation will
be conducted by a certified installer and quality control measures will be followed, including a
smoke test for leak detection. As a conservative measure,.a passive ventilation system wiil be
installed consisting of flat venting or slotted polyvinyl chloride (PVQ) piping installed in a bed
of granular material. Passive vent systems will be instafied at a-minimum of 25-foot centers
and will be vented vertically through the structure roof. Sub-slab monitoring points will be
instatled at easily accessible jocations so that subsurface gases may be monitored. in the
event that site monitoring indicates significant accumulation of landfill gases beneath these
structures, the passive vent systems will be installed with contingency for activation.

Methane alarm systems will be installed in each structure to provide continuous monitoring.

« Parking Lot Areas: Engineering controls for parking areas will consist of a paSéive ventilation
system with a contingency for activation, if warranted. The system will include a subsurface
network of slotted PVC piping connected to solid PVC header pipes, which vent to the
atmosphere via vertical vents in landscaping areas or vents mounted within light poles, as
shown on Figure 2. Subsurface monitoring points will be installed at several areas within the
parking lot to monitor fandfill gas concentrations beneath paved areas. Al vent system
piping will be connected via header piping installed to the treatment compound to provide
ready access for activating the system, if warranted.

e Utility Corridors: As part of the development, corridor excavations will be required for site
utilities, and these excavations will likely extend off site to existing trunk systems. To
mitigate potential for migration through such excavations and potentially off site, concrete-
bentonite utility dams (trench plugs) will be installed at all locations where utilities extend off
site and immediately adjacent to building footings so that landfill gases do not migrate
beneath planned structures. .

s Soil Management and Health and Safety for Construction Workers: Various site grading and
excavation work will be conducted as part of the site development. Qverall effort will be
extended to mihimizing breach of the existing soil cap on the property; however, various
breaches of the existing cap will occur to accommodate utility installations, driven piles, etc.
All workers at the site wil conduct activities in accordance with a site-speciﬂ{:' Health and
Safety Plan that will be prepared prior to initiating site work, and continuous monitoring and
documentation of construction work will be conducted by qualified personnel. Solid waste
material that is required to be excavated will be properly managed and/or disposed of in
accordance with applicable rules and regulations.
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e Verification Monitoring and Reporting: During construction, routine monitoring will be
conducted to ensure protecticn of on-site workers, particularly during grading and deep
excavations. Routine monitoring will also be conducted at various perimeter locations to
evaluate site conditions during the development. Prior to occupancy, final monitering will be
conducted at all confined spaces, interior spaces, and vent systems to ensure that the
buildings and site are safe for occupancy and that the installed engineering controls are
working effectively and as designed. Periadic site monitoring of confined spaces, building
structures, and perimeter monitoring wells will be conducted thereafter in accordance with a
DEQ-approved schedule which is deemed appropriate.

= Stormwater Management: Stormwater management is a significant component of any
development. For this project, the stormwater management component provides additional
overall enhancement of the existing condition at the site by: {1} providing significant
reduction of infiltration to the landfill material, which promotes degradation of organic
materials resuiting in landfill gas generation and (2) substantially reduces long-term leaching
potential from the landfill material. Given the location of the site and limitations for
storrwater disposal alternatives, stormwater from the site will be discharged to an
infiltration gallery (or galleries} under DEQ's Underground Injection Control (UtC) program.
WRG Design, Inc, will be praviding design enginaering for the final proposed infiltration
systems. Based on initial discussions and meetings with DEQ and BES, infiltration of
stormwater will be at the perimeter of the site through weils designed such that stormwater
will not come into contact with the landfill waste. Final design will be in accordance with DEQ
and BES requirements as set forth under UIC program rules and regulations.

« - Reporting and Communication: GeoDesign, on behalf of the applicant, anticipates extensive
correspondence and collaboration with DEQ and BES personnel throughout the development.
Results of alf supplemental investigations, site observations, monitoring events, or other
pertinent information will be communicated verbally or in writing to DEQ. Prior fo
construction, design plans and specifications for landfill gas mitigation that have been
reviewed and stamped by an Oregon registered professional engineer will be submitted to
DEQ for review and approval, as well as a Construction Quality Assurance Plan, Solid Waste
Management Plan, site-specific Health and Safety Plan, and Landfill Gas Monitoring Plan.
Upon completion of the construction project, a Construction Completion Report will be
submitted to DEQ documenting the results of all activities conducted during the
development.

LI

We have appreciated your availahility and assistance to discuss various aspacts of this
prospective development. As we have discussed, the applicant is cognizant of the complexities
associated with this site development and the importance of implementing effective and
maintainable engineering controls to provide for long-term protectiveness and enhancement of
the property.

& i Various investigations are planned in the near future to support both the geotechnical and
' environmental design concepts described herein. As stated above, the results of additional
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.investigations planned at the site will be discussed with DEQ to develop final engineering
solutions that are protective of the proposed development and adjacent properties, and that
meet regulatory approvals. We look forward to continue working with DEQ on this project. DEQ's
comments to, and acknowledgement of, the overall concepts presented herein are greatly
appreciated. '

Sincerely,

GeoDesign, inc.

N,

raig W~ Ware, R.C.
Principal Geologist

. Mr. Shawn Fujiki, Applicant (via email only}
Mr. Alan Lee, Applicant (via email only)
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Attachments

One copy submitted (viz emalil only)

© 2006 GeoDesign, inc. Al rights reserved.
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