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1.0 Introduction

This Engineering Design Report (EDR) was prepared on behalf of the Port of Seattle (Port) per the
requirements of Washington Administrative Code, Section 173-340-400(4)(a) (WAC 173-340-
400(4)(a)) and describes the engineering concepts and design criteria for the remedial action
selected by the Washington State Department of Ecology (WSDOE) for the Lora Lake Apartments
Site (Site), as detailed in the Cleanup Action Plan (CAP) for the Site (State of Washington 2015,
Exhibit B). The Site is located at 15001 Des Moines Memorial Drive in Burien, Washington
(Figure 1.1), near the northwest corner of Seattle-Tacoma International Airport (STIA). The Site
is being remediated under the authority of the Model Toxics Control Act (MTCA; Chapter 70.105D
of the Revised Code of Washington), administered by WSDOE under the MTCA Cleanup
Regulation Chapter 173-340 WAC), and in accordance with Consent Decree (CD)
No. 15-2-21413-6, entered into by WSDOE and the Port (State of Washington 2015).

Information used to develop this EDR included the CAP and the Lora Lake Apartments Site
Remedial Investigation/Feasibility Study (RI/FS; Floyd|Snider 2015a), as well as pre-design and
performance monitoring data collected for the Site. These data, along with the corresponding
analyses and evaluations that informed the remedial design are included as appendices to this
EDR.

According to the CD (State of Washington 2015), the Site consists of three parcels: (1) the
Lora Lake Apartments Parcel (LL Apartments Parcel), (2) the Lora Lake Parcel (LL Parcel), and (3)
the 1982 Dredged Material Containment Area (DMCA). The configuration of the Site is shown in
Figure 1.2. This EDR addresses all three Site parcels.

11 OVERVIEW OF REMEDIAL ACTIONS

The general cleanup areas at the Site and the selected remedial actions that will occur in each of
these areas are summarized below.

e LL Apartments Parcel Cleanup Area. The remedial action on this parcel includes
excavation and off-site disposal of contaminated soils with concentrations that
exceed the dioxins/furans toxicity equivalent (TEQ) remediation level of
100 picograms per gram (pg/g) and/or the applicable cleanup levels for the other Site
contaminants of concerns (COCs). After excavation, backfilling, and site grading, the
entire LL Apartments Parcel will be covered with a wildlife barrier/cap to prevent
exposure of human and ecological receptors by direct contact. This wildlife
barrier/cap will control exposure to dioxins/furans-contaminated soil with
concentrations less than the remediation level and greater than the cleanup level.

e LL Parcel Sediment Cleanup Area. The extent of this cleanup area is based on the
protection of surface water from contaminants that could leach from sediments and
includes the sediments within Lora Lake extending to the lake shoreline. Remediation
of the lake includes the placement of a sediment cap to immobilize COCs in the
sediment and prevent them from leaching to surface water. The remedial action in
this area also includes the conversion of the existing open water and benthic sediment
conditions of the lake to a rehabilitated palustrine scrub-shrub wetland.
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e LL Parcel Shallow Soil Cleanup Area. The extent of the LL Parcel Shallow Soil Cleanup
Area is defined by exceedances of soil cleanup levels that are based on the protection
of terrestrial ecological receptors. Remediation in this area consists of excavation.
After excavation, the area will be backfilled, graded, and replanted to match the
existing conditions and comply with the Port’s Natural Resource Mitigation Plan
(NRMP) for the area (Parametrix 2001).

Although a physical remedial action is not required in the DMCA, administrative controls are
required. The selected remedy for the DMCA involves the establishment of an environmental
covenant for this area. The environmental covenant will require that planned land use
improvements for the area be constructed in a manner that provides a barrier to wildlife. The
environmental covenant will also require that the wildlife barrier be monitored and that the area
remain in industrial use.

1.2 ROLES AND RESPONSIBILITIES

The Port, the Port’s consultant, the selected contractor and its subcontractors, and WSDOE will
be involved in the implementation of the project. The Port is the contracting party and is
ultimately responsible for the performance of the work. The Port’s consultant will ensure that
implementation of the EDR is satisfactory, will provide construction oversight, will provide some
of the sampling required and discussed in this report, and will document the performance of the
remedial action construction. The Contractor and its subcontractors will be responsible for all of
the construction work described in this report, including the remedial action construction work
on the LL Apartments Parcel, the LL Parcel, and the DMCA, and they will provide some of the
sampling required and discussed in this report. The Contractor and its subcontractors will act as
the Certified Erosion and Sediment Control Lead (CESCL), ensuring appropriate implementation,
function, and inspection of best management practices (BMPs) and compliance with Site permits.
WSDOE will review and approve the project plans and reports, as described herein.

13 REPORT ORGANIZATION

The remainder of this EDR is organized as follows:

e Section 2.0—Site Description and Summary of Environmental Conditions. This
section describes the Site setting, geology, and hydrogeology, and summarizes the
COCs, cleanup standards, and contaminant distribution throughout the Site.

e Section 3.0—Site Sequencing and Construction Water Management and Treatment.
This section presents an overview of the sequencing and coordination between the
remediation and construction activities on the three Site parcels, as well as other
stormwater and roadway projects being implemented adjacent to the Site.
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Section 4.0—Lora Lake Apartments Parcel Remedial Action Construction Activities.
This section presents the design for the remedial action construction activities at the
LL Apartments Parcel. The activities include project permitting; site preparation;
excavation of contaminated soil, backfilling, and grading; wildlife barrier/cap
construction; soil handling and disposal; well installation; groundwater monitoring;
and implementation of institutional controls.

Section 5.0—Lora Lake Parcel Remedial Action Construction Activities. This section
presents the design for the remedial action construction activities at the LL Parcel. The
activities include project permitting; site preparation; sediment capping; lake filling
and wetland rehabilitation construction; excavation of contaminated shallow sail,
backfilling, grading, and planting; soil handling and disposal; well installation;
sediment cap monitoring; and implementation of institutional controls.

Section 6.0—1982 Dredged Material Containment Area Construction Activities. This
section presents the design for the construction activities in the DMCA. The activities
include permitting, site preparation, grading, wildlife barrier/cap construction, and
implementation of institutional controls.

Section 7.0—Compliance and Cultural Resources Monitoring. This section describes
the protection, performance, and confirmation monitoring that will be conducted
during and after the remedial action construction, as well as cultural resource
monitoring.

Section 8.0—Health and Safety. This section discusses the health and safety
components that will be followed as part of the remedial action construction,
including decontamination procedures.

Section 9.0—Schedule and Reporting. This section presents the schedule and the
reporting that will be completed as part of the remedial action construction.

Section 10.0—References. This section provides a list of documents cited in this EDR.

The appendices are organized as follows:

Appendix A—Lora Lake Parcel Groundwater Modeling—Support for Remedial
Action Design Memoranda. Presents results of groundwater modeling and field data
collection and analyses supporting design of the sediment cleanup on the LL Parcel.

Appendix B—Lora Lake Parcel Pump-Down/Pump-Back Test Memorandum.
Presents an infiltration assessment of the SR 518 Construction Stormwater Pond and
summarizes the Lora Lake pump down/pump-back test activities to assess
groundwater inflow to Lora Lake.

Appendix C—Lora Lake Apartments Parcel Soil Performance Monitoring Data
Report. Presents the methodology and results of the soil performance monitoring
activities conducted at the LL Apartments Parcel.
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Appendix D—Hazardous Materials Testing and Disposal Documentation. Presents
the waste designation conducted for disposal of contaminated soil to be removed
from the LL Apartments Parcel and LL Parcel.

Appendix E—Draft Construction Stormwater Pollution Prevention Plan. Presents the
Draft Stormwater Pollution Prevention Plan (Draft SWPPP) for stormwater and
construction water management to be finalized by the selected Contractor as a pre-
construction submittal.

Appendix F—Lora Lake Apartments Parcel Excavation Volume and Extent Analysis.
Presents the methods and design basis for determining excavation volume and
extents at the LL Apartments Excavation Areas.

Appendix G—Lora Lake Apartments Site Geotechnical Report. Presents geotechnical
recommendations and analytical data for considerations related to grading,
temporary slopes, shoring, soil reuse suitability, backfill, conceptual dewatering, and
temporary and permanent erosion control.

Appendix H—Lora Lake Parcel Remedial Action Mitigation Plan, Engineering
Floodplain Analysis, and Miller Creek Bank Stability Analysis. Presents a functional
analysis of the LL Parcel wetland rehabilitation, model results determining no flood
plain impacts, and no negative impacts to the banks of Miller Creek and design
elements that protect and enhance bank stability.

Appendix |—Geotechnical Support for the Lora Lake Parcel Remedial Action
Memorandum. Presents geotechnical recommendations for sediment removal,
capping, and open-water filling of Lora Lake.

Appendix J—Sampling and Analysis Plan/Quality Assurance Project Plan Addendum.
Describes field compliance monitoring activities to be performed as part of the soil
excavation at the LL Apartments Parcel and groundwater sampling to be performed
on the LL Apartments Parcel and LL Parcel after remedial action construction.

Appendix K—Rating Form and Documentation for Wetland 8. Presents the rating
summary for Wetland 8.

Appendix L—Health and Safety Plan. Includes protection standards and mandatory
safe practices and procedures for all personnel involved with cleanup and
construction activities at the Site.

Appendix M—Inadvertent Discovery Plan. Includes procedures that must be
followed should archaeological resources be discovered during any ground-disturbing
activity.

Appendix N—Design Drawings. Includes engineering design drawings for Site
cleanup.
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2.0 Site Description and Summary of Environmental Conditions

2.1 SITE DESCRIPTION AND BACKGROUND

The Site straddles the boundary between the cities of Burien and SeaTac, Washington
(Figure 1.2). The LL Apartments Parcel is located within the City of Burien, at 15001 Des Moines
Memorial Drive. The LL Parcel is located across Des Moines Memorial Drive to the southeast, and
the DMCA is located northeast of the LL Parcel, both within the City of SeaTac.

A portion of the LL Apartments Parcel and all of the LL Parcel and the DMCA are within designated
safety zones established for operation of the STIA 3™ Runway (Figure 1.2). Collectively, these
zones are called Runway Protection Zones (RPZs). Areas of the Site are located within two
subzones: the Extended Object Free Area (XOFA) and the Controlled Activity Area (CAA). The
XOFA must be kept clear of objects (including structures, equipment, and terrain), with the
exception of objects necessary for air navigation or aircraft ground-maneuvering purposes. The
CAA is farther from the runway; however, construction of residences and public gathering places,
such as shopping centers, offices, or hospitals is prohibited in the CAA (FAA 2014). The Port will
own the land within the RPZs in perpetuity.

211 Lora Lake Apartments Parcel

The LL Apartments Parcel occupies approximately 8.3 acres of currently vacant land that is
bounded to the north by State Route 518 (SR 518), to the east and southeast by Des Moines
Memorial Drive, to the west by 8™ Avenue South, and to the south by an open area currently
owned by the Port and previously used as a commercial area, and the former Seattle City Light
Sunnydale Substation, which was purchased by the Port in 2011. Land use to the west and north
of the LL Apartments Parcel is primarily residential and light commercial. Southeast of the
LL Apartments Parcel is the LL Parcel (described further in Section 2.1.2).

Historical operations at the LL Apartments Parcel included the cleaning of metal drums, barrels,
and other containers between the mid-1940s and the early 1950s. It is suspected that container
drainage and washing activities took place in an operations area near the center of the parcel,
where container contents were then released to the ground or a sump structure. The highest
concentrations of contamination on the parcel are located in this area. Between the 1960s and
the 1980s, the LL Apartments Parcel was used for auto wrecking and auto storage. In 1987,
apartment buildings were constructed on the LL Apartments Parcel. During development of the
apartments, a small excavation to remove metals- and petroleum-contaminated soil was
completed in the assumed area of container-washing operations with approval from WSDOE.
In 1998, the Port purchased the LL Apartments Parcel, along with other properties east of
Des Moines Memorial Drive, as part of the STIA 3™ Runway Project. The apartment buildings on
the LL Apartments Parcel were vacated and subsequently demolished by the Port in 2009.

The LL Apartments Parcel is currently vacant land covered by asphalt parking areas, concrete
building foundations, and landscaped areas remaining from the previous Lora Lake Apartments
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complex. The Port’s current objective for the LL Apartments Parcel is to redevelop the property
along with the adjacent Port-owned properties to the south for airport-compatible commercial
or light industrial use after implementation of the remedial action.

An active City of Burien stormwater system currently traverses the LL Apartments Parcel; it
includes a main stormwater line that conveys stormwater drainage from the upstream City of
Burien drainage network. This main stormwater line enters on the west side of the
LL Apartments Parcel and exits on the east side of the parcel. On-site stormwater collection is
provided by a network of catch basins, pipes, and detention pipes that tie into the main
stormwater line as it crosses the parcel. A second, smaller subsystem drains the northeastern
portion of the LL Apartments Parcel and conveys water through smaller pipes. The two systems
independently connect to the adjacent Des Moines Memorial Drive drainage system downstream
of the LL Apartments Parcel and discharge, with additional stormwater from Des Moines
Memorial Drive, to Lora Lake through an outfall located at the northwestern edge of the lake
(Figure 1.2).

2.1.2 Lora Lake Parcel

The LL Parcel is located southeast of the LL Apartments Parcel, on the east side of Des Moines
Memorial Drive. The LL Parcel consists of approximately 7.1 acres of land, including the
approximately 3-acre Lora Lake and a Port-constructed wetland aquatic habitat mitigation area.
It is bounded to the north by the SR 518 highway interchange, to the east and south by a
Port-owned habitat mitigation area and the northern boundary of the STIA air operations area,
and to the west and northwest by Des Moines Memorial Drive. Miller Creek runs past the
southeast margin of Lora Lake (Figure 1.2). The LL Parcel and surrounding areas are located within
the Miller Creek Watershed, which eventually drains to Puget Sound. The LL Parcel is located
within a secured fence associated with STIA. Entry by the public is prohibited.

Lora Lake was created in the 1940s and 1950s when this area was mined for peat. After mining
operations were discontinued, single-family residences were built around the west and north
sides of the lake. These residences remained through the late 1990s, when the Port acquired the
LL Parcel as part of its plan for constructing the STIA 3™ Runway Project. The residences were
demolished by the Port before construction of the habitat mitigation area.

The LL Parcel currently lies within a habitat mitigation area developed and enhanced by the Port
in compliance with requirements of Clean Water Act, Section 404 Permit No. 1996-4-02325
issued by the U.S. Army Corps of Engineers (USACE) to support aquatic, amphibian, and wetland
habitat as part of the mitigation requirements associated with development of the STIA
34 Runway in 1997 (Port of Seattle 2011). The mitigation area is designated in the NRMP as the
Miller Creek/Lora Lake/Vacca Farm Wetland and Floodplain Mitigation Area (Port Mitigation
Area; Parametrix 2001). The operation and maintenance requirements for the Port Mitigation
Area are described in the NRMP. The mitigation plan requirements support specific ecological
functions, but the functions are managed within the context of the Port’s Wildlife Hazard
Management Plan (WHMP; Port of Seattle 2005), the controlling authority for this special-use
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area. The WHMP provisions require, and result in, careful control of birds, mammals, and plants
within the area to minimize aircraft navigation dangers associated with bird strikes and wildlife
in the runway area. The existing Restrictive Covenant for the Miller Creek/Lora Lake/Vacca Farm
Wetland and Floodplain Mitigation Area (Mitigation Area Restrictive Covenant) prohibit any
future development on the LL Parcel, which, after the remedy implementation, will be
maintained as a protected wetland habitat area in perpetuity.

As noted in Section 2.1.1, Lora Lake currently receives stormwater runoff from the
LL Apartments Parcel, the City of Burien drainage areas upstream of the LL Apartments Parcel,
and the surrounding roadways downstream of the LL Apartments Parcel through a single outfall
located near the northwestern edge of Lora Lake. This outfall discharges into a sediment settling
basin that was constructed with a rock berm in the northwest corner of the lake. Additionally,
the lake receives non-point source overland flow from the LL Parcel. An overflow discharge
culvert connects Lora Lake and Miller Creek at the southeastern edge of the lake.

213 1982 Dredged Material Containment Area

The DMCA is located adjacent to the LL Parcel, to the northeast, on Port property. The DMCA is
located within a secured fence associated with STIA that is monitored and access-controlled by
Port security. Entry by the public is prohibited.

In 1982, King County dredged approximately 4 feet of sediment from the bottom of Lora Lake in
response to complaints from residents around the lake regarding excessive siltation caused by
stormwater discharge into the lake. At this time, King County, which owned the stormwater
system, arranged with the Port to place the dredged material in a specifically constructed facility
on Port-owned property northeast of Lora Lake. The historical project plans for the dredging work
indicate that a total of 16,000 cubic yards of material would be dredged, then placed and
dewatered inside an approximately 120,000-square-foot area surrounded by a constructed soil
berm. The dredging project was implemented in 1982. The dredged spoil containment area is
now referred to as the DMCA.

The DMCA covers an area of approximately 2.75 acres, according to the project plans and a
review of aerial photographs; as-built documentation for the dredging project has not been
located. The eastern half of the DMCA is an approximately 1.5-acre vegetated area covered by a
few trees and a mix of grasses and invasive and pioneering plant species, including Scotch broom,
alder saplings, Himalayan blackberry, and butterfly bush. The remaining approximately 1.25 acres
of land is the location of the approach lighting system for the STIA 3@ Runway, which was
constructed in 2006. This area has been regraded and covered with gravel and is kept vegetation-
free by the Port; it is used for construction staging. The DMCA is located outside the
Port Mitigation Area. It is subject to the requirements of the WHMP.

Future land uses in the DMCA will be airport-compatible uses in compliance with the Federal
Aviation Administration (FAA) RPZs, such as temporary construction laydown or equipment
storage.
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2.2 SITE GEOLOGY AND HYDROGEOLOGY

The Site is underlain primarily by glacial recessional outwash deposits thought to have been
deposited in a southwest-northeast-trending ancestral channel roughly corresponding to the
present-day Miller Creek valley. In the northwestern portion of the Site, on the
LL Apartments Parcel, the recessional outwash deposits are largely overlain by fill material. On
the lower elevation LL Parcel and DMCA to the southeast, closer to the center of the outwash
channel, the recessional outwash deposits thicken, and recent deposits including peat are
encountered at the ground surface overlying the recessional outwash, or they have been
excavated to form the current lake. Recessional outwash deposits in the Site vicinity are underlain
by glacial till on top of glacial advanced outwash deposits, although the continuity of the till
beneath the Site has not been confirmed.

In the northern portion of the LL Apartments Parcel, recessional outwash deposits are present at
the ground surface, and the remainder of the parcel consists of a discontinuous sandy fill layer
that overlies recessional outwash deposits and was substantially regraded during construction of
the Lora Lake Apartments complex. The fill unit in the vicinity of the LL Apartments Parcel is
observed to have a variable thickness of up to 15 feet and is composed of medium-dense to
dense, fine- to coarse-grained sand with rounded gravel. The underlying recessional outwash
deposits are variable in thickness but generally extend to depths of 15 to 45 feet in the vicinity of
the LL Apartments Parcel, increasing with depth toward the southwest, and they may be deeper
in the vicinity of the LL Parcel because of their proximity to the center of the ancestral outwash
channel. The recessional outwash deposits are characterized as dense to very dense, fine- to
coarse-grained sand, with gravels up to 2 inches in diameter and occasional silt lenses. At the
bottom of the recessional outwash deposits, a silt unit about 10 feet thick was encountered in
the eastern portion of the LL Apartments Parcel, which likely indicates a transition into glacial till
deposits (Aspect Consulting 2008).

The LL Parcel is also underlain primarily by recessional outwash deposits, which are exposed at
the surface and locally may include recent alluvial and recent lacustrine deposits. The most
notable of these recent deposits are peat deposits that were mined from Lora Lake and are still
present in a portion of the lake sediments and surrounding area south of Lora Lake
(Papadopulos 2006). As part of the remedial investigation (RI), subsurface sediment cores were
collected from Lora Lake at depths up to 5.5 feet below mudline. The sediment types were
observed to be variable between the three sampling locations. They included sandy silts with
gravels, silts, and a thick reddish-brown peat layer in one of the cores beneath a layer of silt
(Floyd|Snider 2015a).

Beneath the recessional outwash deposits on the LL Parcel, it is inferred on the basis of nearby
borings south and east of Lora Lake on the east side of the Miller Creek valley that till deposits
form a continuous layer between the recessional outwash and advance outwash deposits below.
Itis unknown whether the till deposits are continuous in this area, which is near the center of the
ancestral outwash channel, or whether they were eroded, leaving the underlying advance
outwash deposits (Aspect Consulting 2010).
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The DMCA is covered with a fill layer similar to that of the LL Apartments Parcel (i.e., fine- to
coarse-grained sand with some silty sands and gravels), with a dredged material horizon of dark
brown silty sand with peaty material over recessional outwash, as observed in test pits advanced
to 6 feet below ground surface (bgs) as part of the RI (Floyd|Snider 2015a).

2.2.1 Hydrogeology

The uppermost groundwater aquifer in the vicinity of the Site is the recessional outwash aquifer,
which is a shallow, unconfined sand and gravel aquifer that is present in fill, recessional outwash,
and recent alluvial and lacustrine deposits including peat. Where it is present, a till confining unit
(aquitard) acts as a low-permeability barrier to limit potential downward groundwater flow into
the deeper advance outwash deposits and regional aquifers. The hydraulic conductivity of
recessional outwash aquifer materials is estimated to range from 96 to 263 feet per day for sand
and gravel outwash to 22 to 25 feet per day for silty sand and sandy silt outwash or alluvium. The
hydraulic conductivity of shallow wetlands soils is estimated to range from 5 to 12 feet per day
(Aspect Consulting 2015). The hydraulic conductivity of pre-remediation peat deposits is
estimated to be 1.1 foot per day (Appendix A).

The groundwater surface in the recessional outwash aquifer at the Site generally corresponds
with the topography and occurs as deep as approximately 22 feet bgs at the Lora Lake
Apartments Parcel. Groundwater occurs at shallower depths on the lower elevation LL Parcel and
DMCA. At Lora Lake and in surrounding wetlands, the groundwater surface intersects with the
ground surface.

Based on water level measurements representative of seasonal change (Aspect Consulting 2015),
groundwater flow in the recessional outwash aquifer in the vicinity of the LL Apartments Parcel
is to the southeast, perpendicular to Des Moines Memorial Drive, toward Lora Lake. The
horizontal gradient of the groundwater surface on the LL Apartments Parcel steepens from
approximately 0.01 foot per foot on the west side to 0.04 foot per foot closer to Des Moines
Memorial Drive. The horizontal gradient steepens further to approximately 0.06 feet per foot on
the west side of Lora Lake. Groundwater on the LL Parcel and DMCA generally converges on Lora
Lake and continues southward into Miller Creek. Groundwater on the LL Parcel north of the lake
flows southward toward the lake at a gradient of approximately 0.02 foot per foot, and the
groundwater flow east of the lake and north of Miller Creek is southwestward toward the lake,
at a similar gradient. Groundwater flow continues its southward direction downgradient of
Lora Lake, where groundwater discharges to Miller Creek.

Shallow groundwater in the recessional outwash aquifer generally discharges to Lora Lake,
surrounding wetlands, and Miller Creek. Groundwater interaction with Miller Creek also includes
“losing” stretches, where surface water recharges groundwater. The recessional outwash aquifer
and Lora Lake are in hydraulic continuity, although the presence of peat deposits surrounding
the lake and sediments on the lake bottom, both of which have lower hydraulic conductivity than
the recessional outwash deposits, limits the rate of groundwater discharge to the lake. Slow
recovery of the lake level recovery was observed after the lake level was intentionally drawn
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down (Appendix B). Water level data indicate that Lora Lake is hydraulically connected to
Miller Creek by means of groundwater flow out of the south side of the lake, as well as surface
water leaving the lake through the overflow culvert in the southeast corner of the lake
(Aspect Consulting 2015).

Whether a till aquitard forms the lower boundary of the recessional outwash aquifer throughout
the Site or, in places, the recessional outwash aquifer directly overlies advance outwash, the
recessional outwash aquifer in the vicinity of Lora Lake appears to be prevented from discharging
to the advance outwash aquifer by upward vertical gradients associated with groundwater
discharge to Miller Creek throughout the valley. Upward vertical gradients are present between
the regional aquifer and the overlying advance outwash aquifer near the center of the recessional
outwash channel. Groundwater contours in the advance outwash aquifer indicate that this
aquifer ultimately discharges to Miller Creek as it flows to the southwest, toward Puget Sound
(Aspect Consulting 2010), suggesting upward groundwater flow into the recessional outwash
aquifer. The successful calibration of a numerical groundwater flow model provides support for
these inferred upward gradients, as well as other hydrogeologic interpretations. The numerical
model, which showed a good comparison between modeled and measured values, included
upward vertical gradients in the recessional outwash aquifer, groundwater discharge to Lora
Lake, and a continuous till aquitard (Appendix A).

2.3 CONTAMINANTS OF CONCERN

The COCs identified for the Site in the RI/FS and the CAP are presented in Table 2.1. These
contaminants are consistent with the past site uses, assuming that barrel-washing residue would
contain a variety of chemicals, such as wood-treating compounds, solvents, and petroleum
products.

Table 2.1
Contaminants of Concern

Lora Lake
Contaminant Soil Groundwater | Sediment

Arsenic v v v

Carcinogenic polycyclic aromatic hydrocarbons

Pentachlorophenol

Dioxins/Furans

v v
v v
v v
v

Total petroleum hydrocarbons (gasoline, diesel,
and heavy oil range hydrocarbons)
Lead

Toluene

AN N N N IR N

Ethylbenzene
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2.4 CLEANUP STANDARDS

Cleanup standards, including both the cleanup levels for each COC in each impacted medium on
each parcel and the applicable points of compliance (POCs), have been established for the Site in
both the RI/FS and the CAP and are summarized in this section. Refer to the RI/FS and the CAP
for a more detailed description of these cleanup standards (Floyd|Snider 2015a; State of
Washington 2015).

To address Lora Lake sediment contamination, the planned remedial action includes capping and
filling the open water to rehabilitate Lora Lake to a wetland system (described further in
Section 5.0). Once implemented, the remedy will result in a contiguous wetland on the LL Parcel.
The wetland will be designed so that open water does not occur for more than 6 consecutive
weeks per year; hence, the wetland surface will be classified as soil because it will not meet the
definition of sediment in the Sediment Management Standards (WAC 173-204-505(22)). After
the remedy implementation, soil and groundwater cleanup levels and the associated MTCA
regulations will apply to the entire LL Parcel rather than sediment-based cleanup levels.

24.1 Cleanup Levels
24.1.1 Soil Cleanup Levels

Different soil cleanup levels apply to each of the three parcels at the Site because of the different
current and future uses and associated exposure pathways for these parcels. The soil cleanup
levels for the LL Apartments Parcel, LL Parcel, and DMCA are summarized in Tables 2.2, 2.3, and
2.4, respectively.

For the LL Apartments Parcel, the applicable soil cleanup levels in Table 2.2 are MTCA Method B
(or MTCA Method A where Method B is unavailable) cleanup levels based on the protection of
human health from contaminant exposure by direct contact with soil, with the exception of
arsenic for which the soil cleanup level is based on natural background concentrations in
Washington state soils. Additionally, a soil remediation level for dioxins/furans was selected for
use at the LL Apartments Parcel to define which dioxins/furans-contaminated soils must be
excavated and disposed of at an off-site facility.
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Table 2.2

Lora Lake Apartments Parcel Soil Cleanup Levels

Remediation

Contaminant Cleanup Level Level
Dioxins/Furans TEQ 13 pg/g 100 pg/g
Arsenic 20 mg/kg —
Lead 250 mg/kg —
Gasoline range hydrocarbons 100 mg/kg —

Sum of diesel and heavy oil range hydrocarbons

2,000 mg/kg

Pentachlorophenol

2,500 pg/kg

cPAHs TEQ

137 ug/kg

Ethylbenzene

8,000 mg/kg

Toluene

6,400 mg/kg

Note:
— A remediation level has not been defined.

Abbreviations:
cPAH Carcinogenic polycyclic aromatic hydrocarbon
pg/kg Micrograms per kilogram
mg/kg Milligrams per kilogram

For the LL Parcel, the applicable soil cleanup levels in Table 2.3 for gasoline range hydrocarbons,
pentachlorophenol (PCP), cPAHSs, ethylbenzene, and toluene are MTCA Method B (or Method A
where Method B is unavailable) cleanup levels based on the protection of human health from
contaminant exposure by direct contact with soil. The soil cleanup level for arsenic is based on
natural background concentrations in Washington state soils. The soil cleanup levels for lead and
the sum of diesel and heavy oil range hydrocarbons at the LL Parcel are based on MTCA ecological
indicator soil concentrations that are protective of terrestrial plants and animals, and the
dioxins/furans TEQ soil cleanup level at the LL Parcel is based on the natural background
concentration for dioxins/furans TEQ in Washington state soils.
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Table 2.3

Lora Lake Parcel Soil Cleanup Levels

Contaminant

Cleanup Level

Dioxins/Furans TEQ 5.2 pg/g
Arsenic 20 mg/kg
Lead 50 mg/kg
Gasoline range hydrocarbons 100 mg/kg
Sum of diesel and heavy oil range hydrocarbons 200 mg/kg
Pentachlorophenol 2,500 pg/kg
cPAHs TEQ 137 ug/kg

Ethylbenzene

8,000 mg/kg

Toluene

6,400 mg/kg

The DMCA met the MTCA criteria for establishing soil cleanup levels for industrial land use. The
applicable soil cleanup levels in Table 2.4 are MTCA Method C soil cleanup levels that are
protective for industrial use and workers who could be exposed to contaminants by direct
contact with soil, with the exception of the petroleum hydrocarbon cleanup levels, which are

based on the MTCA Method A cleanup levels.

Table 2.4

1982 Dredged Material Containment Area Soil Cleanup Levels

Contaminant

Cleanup Level

Dioxins/Furans TEQ 1,700 pg/g
Arsenic 88 mg/kg
Lead 1,000 mg/kg
Gasoline range hydrocarbons 100 mg/kg

Sum of diesel and heavy oil range hydrocarbons

2,000 mg/kg

Pentachlorophenol

330,000 pg/kg

cPAHs TEQ

18,000 pg/kg

Ethylbenzene

350,000 mg/kg

Toluene

280,000 mg/kg
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2.4.1.2  Groundwater Cleanup Levels

The groundwater cleanup levels for the Site are applied site-wide (Table 2.5). The applicable
groundwater cleanup levels are based on the protection of human health from contaminant
exposure by drinking water consumption. They are either MTCA Method B (or MTCA Method A
where Method B is unavailable) groundwater cleanup levels (dioxins/furans TEQ, arsenic,
petroleum hydrocarbons, cPAHs TEQ) or state and federal drinking water maximum contaminant
levels (PCP).

Table 2.5
Site-Wide Groundwater Cleanup Levels

Contaminant Cleanup Level
Dioxins/Furans TEQ 6.7 pg/L
Arsenic 5 ug/L
Gasoline range hydrocarbons 1,000 pg/L
f\t;(rjnroocfadrlssﬁlsand heavy oil range 500 pg/L
Pentachlorophenol 1 pg/L
cPAHs TEQ 0.12 pg/L

Abbreviations:
ug/L Micrograms per liter
pg/L Picograms per liter

24.2 Points of Compliance

POCs (i.e., locations at which the cleanup levels must be achieved) have been established for soil,
groundwater, and sediment throughout the Site in the CAP. These POCs are shown in Figure 2.1
and summarized in the following subsections.

2.4.2.1 Soil Points of Compliance

For the LL Apartments Parcel, the POC for the soil cleanup levels is based on the direct contact
exposure pathway. The MTCA standard POC for this pathway is throughout the
LL Apartments Parcel from the ground surface to a depth of 15 feet bgs. However, WSDOE also
recognizes that it acceptable to use containment to comply with the cleanup standards. Soil with
contaminant concentrations exceeding the soil cleanup levels within the POC must be contained
or excavated. The soil POC extends to the LL Apartments Parcel boundary, plus a zone of the
adjacent former Seattle City Light property and a zone of the adjacent area between the east side
of LL Apartments Parcel boundary and Des Moines Memorial Drive (Figure 2.1), where in
coordination with WSDOE during the CAP preparation, it was determined that the exceedances
of the dioxins/furans TEQ cleanup level are greater than the range of exceedances observed in
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residential neighborhoods and are, therefore, assumed to be associated with the Site. This POC
also establishes the area that must be covered by a barrier to wildlife to prevent wildlife
exposures to contaminated soils as part of the Terrestrial Ecological Evaluation (TEE) exclusion
for the LL Apartments Parcel. The POC for soil to protect groundwater at the
LL Apartments Parcel is the limits of soil with dioxins/furans TEQ concentrations exceeding the
LL Apartments Parcel remediation level of 100 pg/g.

For the LL Parcel, the soil POC encompasses the areas in which the dioxins/furans TEQ
concentrations and lead concentrations in soil exceed their cleanup levels (Figure 2.1). The depth
of the conditional soil POC for terrestrial exposure is 6 feet bgs.

Industrial soil cleanup levels were applied to the DMCA. An institutional control is required when
industrial cleanup levels are used (WAC 173-340-440(4)(c)). The POC to which the institutional
control will apply is the entire extent of the DMCA. This POC is also used to establish the area
that must be covered by a barrier to wildlife to prevent wildlife exposures to contaminated soils
as part of the TEE exclusion for the DMCA.

2.4.2.2  Groundwater Point of Compliance

The standard POC for groundwater under MTCA is “throughout the site from the uppermost level
of the saturated zone extending vertically to the lowest most depth which could potentially be
affected by the site” (WAC 173-340-720(8)(b)). At the Site (including the future conditions of
Lora Lake after remedy implementation), the standard POC for groundwater is applied
(Figure 2.1).

2.4.2.3  Lora Lake Sediment Point of Compliance

Modeling has indicated that COC concentrations in Lora Lake surface sediment may cause
exceedances of surface water quality standards for dioxins/furans unless a remedial action is
performed. The POC for the existing sediment, the area within Lora Lake with contaminant
concentrations in excess of the sediment cleanup standards, is shown in Figure 2.1. This area
must be remediated in a manner that will address surface sediment COC concentrations and
prevent leaching of COCs to surface water.

2.5 CONTAMINANT DISTRIBUTION

This section summarizes the current distribution and extent of Site COCs in affected soil,
groundwater, and sediment at the Site based on information in the RI/FS and CAP, as well as
recently collected soil performance monitoring data from the LL Apartments Parcel. A summary
of the horizontal distribution of contamination at the Site is provided in Figure 2.2.
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2.5.1 Lora Lake Apartments Parcel Soil

Soil contamination on the LL Apartments Parcel reflects the use history of the Site.
Contamination is greatest and deepest in the central area of the parcel, the primary location of
the barrel-washing operations (Figure 2.2). High concentrations of COCs also occur in the
southeastern portion of this parcel, where it is assumed that during development of the land for
apartments, soil was pushed downslope to the east for grading. Generally, the areas of higher
concentrations of dioxins/furans correspond with the areas with exceedances of cleanup levels
for COCs other than dioxins/furans.

Soil performance monitoring was conducted on the LL Apartments Parcel in September and
November 2015 and February 2016 to fully delineate the vertical and horizontal extents of
contaminated soil on this parcel before implementation of the selected remedial action. This
performance monitoring was conducted per the requirements of the WSDOE-approved Lora Lake
Apartments Site Compliance Monitoring Plan (CMP; Floyd |Snider 2015b), which is discussed in
further detail in Section 7.0. The methodology used for this soil performance monitoring and the
results from the sampling in September and November 2015 and February 2016 are presented
in the Lora Lake Apartments Parcel Soil Performance Monitoring Data Report, included as
Appendix C. The results of the September and November 2015 soil performance monitoring
indicated three locations in which the vertical extent of contaminated soil containing
dioxins/furans had not been fully delineated. Additionally, the horizontal extent of surface soil
contamination with dioxins/furans in one location and the horizontal extent of surface soil
contamination with lead in one location had not been fully delineated. Therefore, additional
performance monitoring sampling was conducted in February 2016 to delineate the vertical and
horizontal extents in these five locations. The February 2016 sampling events were also
conducted to potentially decrease the horizontal extent of the excavation in areas with less data
density. The results of the February 2016 sampling fully delineated the extent of contaminated
soil. The results of the February 2016 additional samples also successfully decreased the
horizontal extent of the excavation in the areas with less data density.

The horizontal extents of soil on the LL Apartments Parcel with contaminant concentrations
exceeding the LL Apartments Parcel soil cleanup levels, as well as the dioxins/furans TEQ
remediation level are based on the recently collected 2015 and 2016 soil performance
monitoring data and the previously collected RI/FS data (Figure 2.2). A cross section showing the
deepest vertical extent of soil with concentrations exceeding the dioxins/furans TEQ remediation
level or the cleanup levels for the other Site COCs across the LL Apartments Parcel is shown in
Figure 2.3; the location of the cross section is shown in Figure 2.2. These horizontal and vertical
extents of soil contamination were used to define the extent of the excavation required for the
remedial action on this parcel, as further described in Section 4.3.
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2.5.2 Lora Lake Apartments Parcel Groundwater

Groundwater contamination at the Site is limited to the LL Apartments Parcel. Groundwater
downgradient of the LL Apartments Parcel, beneath the LL Parcel, and beneath and
downgradient of the DMCA has not been affected by Site contamination (Figure 2.2).

Historical releases and operations on the LL Apartments Parcel have affected shallow
groundwater in two on-site wells, and deeper groundwater beneath this parcel has not been
affected by contamination. Well MW-1, located in the central portion of the
LL Apartments Parcel where barrel-washing activities occurred, has had dioxins/furans TEQ and
arsenic concentrations exceeding their groundwater cleanup levels (Figure 2.2). In MW-1, the
greatest dioxins/furans TEQ concentration detected in groundwater is approximately 5.7 times
its cleanup level, and the arsenic concentration has exceeded its cleanup level by
approximately 2.8 times. Well MW-5, located on the eastern boundary of the
LL Apartments Parcel and downgradient of the historical barrel-washing activities, has had
detected arsenic and PCP concentrations exceeding their groundwater cleanup levels. The
greatest detected arsenic and PCP concentrations in this well are approximately 1.1 and 1.4 times
their cleanup levels, respectively.

2.5.3 Lora Lake Parcel Soil

In shallow soils along the western edge of the LL Parcel, concentrations of dioxins/furans and
lead exceed their cleanup levels. Dioxins/furans TEQ concentrations exceeded the cleanup level
of 5.2 pg/g in 10 of the 29 soil samples collected in this area. In 5 of the 10 samples with
exceedances, the concentrations were more than two times the cleanup level. Lead exceeded its
cleanup level of 50 mg/kg in 2 of the 19 soil samples collected and analyzed for lead, at
concentrations of 58 and 64 mg/kg. These lead concentrations were detected in the surface soil
(0 to 0.5 foot bgs).

On the LL Parcel, contaminated soil exists in two areas along the western property boundary.
These two areas cover approximately 0.2 acre (Figure 2.2). In the southern contaminated area
identified on this parcel, soil contamination was identified only in the surface soil. In the northern
contaminated area on this parcel, dioxins/furans soil contamination was bounded vertically at a
depth of 2 feet bgs in the northern portion of this area; however, dioxins/furans contamination
has not been bounded vertically in the southern portion of this area, with a dioxins/furans TEQ
concentration of 40.1 pg/g at a depth interval of 4 to 5 feet bgs. Soil performance monitoring will
be conducted in this unbounded portion of the northern contaminated area after the excavation
of the LL Parcel Shallow Soil Cleanup Area has been completed to document soil concentrations
at the excavation base in this area (refer to Section 7.1.6 for further details of this performance
monitoring).
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2.5.4 Lora Lake Parcel Sediment

Lora Lake sediment has been affected by elevated dioxins/furans TEQ concentrations, ranging
from 7.55 to 217 pg/g. Detected concentrations of arsenic and lead in Lora Lake sediments were
greater than the Sediment Cleanup Objective levels based on the protection of benthic aquatic
organisms but less than Cleanup Screening Levels, as evaluated in the RI/FS. Biological toxicity
testing demonstrated that the sediments would not cause adverse effects on benthic organisms.
In the RI/FS, the extent of sediment contamination in Lora Lake was presumed to be the full
extent of the LL Parcel Sediment Cleanup Area, or the lake footprint.

2.5.5 1982 Dredged Material Containment Area

COC concentrations in soil in the DMCA were all less than their cleanup levels, which are based
on industrial land use.

F:\projects\POS-LL\Task 8120 - LL Design\6 Engineering o . .
Design Report\03 Final\01 Text\LLA Site EDR Final_2016- Engineering Design Report

0930.docx Page 2-14
September 2016



Port of Seattle
FLOYD | SNIDER Lora Lake Apartments Site

3.0 Site Sequencing and Construction Water Management and Treatment

This section discusses the sequencing of the construction work on the three Site parcels relative
to one another. Additionally, this section summarizes three other independent infrastructure
construction projects occurring in the vicinity of the Site. These projects are expected to be
implemented either before or during the time period currently planned for remedial action
construction on the Site. This section describes how these projects are expected to affect
construction at the Site.

3.1 SEQUENCING OF WORK ON THE SITE PARCELS

Construction on three Site parcels is scheduled to begin in the spring of 2017. Remedial action
construction on these parcels will occur over two construction seasons, Construction Season 1
(work completed during 2017) and Construction Season 2 (work completed during 2018).

On the LL Apartments Parcel, the majority of the remedial action construction is anticipated to
occur in 2017, during Construction Season 1, including site preparation, excavation, backfilling,
and grading; however, the Contractor will be given the option of conducting the
LL Apartments Parcel remedial action in 2018 in Construction Season 2 to optimize the timing of
work activities and water treatment and management. The Port-owned property located south
of the LL Apartments Parcel will be used for construction staging associated with the remedial
action construction on the LL Apartments Parcel. Within 4 years of completion of the remedial
action construction on the LL Apartments Parcel, the wildlife barrier/cap must be constructed on
the LL Apartments Parcel (State of Washington 2015), and is expected to be constructed in
coordination with site redevelopment.

Remedial action construction on the LL Parcel will occur over both construction seasons. During
Construction Season 1, work on the LL Parcel will include site preparation, sediment capping, fill
placement within Lora Lake, and excavation of the areas of contaminated shallow soil. Between
Construction Seasons 1 and 2, the lake fill material will be allowed to settle, as anticipated on the
basis of a geotechnical settlement evaluation described in Section 5.0. The Contractor will return
to the LL Parcel in the summer of 2018 to place any additional fill needed to bring the Site to final
fill grade, install the sediment cap monitoring wells, place wetland soils and drainage channel
materials, perform final grading, and install the plantings. Construction is expected to be
completed by the fall of 2018. A portion of the DMCA will be used for construction staging
associated with the LL Parcel remedial action construction, requiring preparation of the DMCA
for construction staging use during the spring of 2017. This DMCA preparation work includes the
construction of an engineered surface that functions as a barrier to terrestrial growth, ecological
exposure, and direct contact by workers, as described in Section 6.0.

A conceptual summary of estimated timing of construction activities on each of the Site parcels
is provided in Figure 3.1. After the Contractor has been selected, a detailed construction schedule
will be developed to include more accurate dates and durations for each phase of the project.
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3.2 CONSTRUCTION WATER MANAGEMENT AND TREATMENT

Project construction stormwater is anticipated to be generated during field activities including
lake dewatering, stormwater runoff, earthwork, groundwater dewatering, and other operations.
Some remedial excavation areas within the LL Apartments Parcel will require dewatering. The
project construction stormwater and water generated during dewatering will be conveyed to an
on-site water treatment system that is expected to be operated as necessary throughout the
project duration. Any construction water not infiltrated on-site will be trucked off-site for
disposal at a permitted facility. The primary COC for construction water treatment is
dioxins/furans, as this is the Site-wide primary COC. The pumping rates from the
LL Apartments Parcel and the lake, the lake stage, and the SR 518 Construction Stormwater Pond
stage will be continually monitored by the Contractor. Water will be treated using a system
applying all known, available, and reasonable methods of prevention, control, and treatment
(AKART). The Port will implement project construction and stormwater management in
compliance with the Port’s 2017 Lora Lake Apartments MTCA Remediation Projects
specifications, which are more stringent than the Construction Stormwater General Permit
(CSWGP) conditions, and BMP C250 of the Stormwater Management Manual for Western
Washington (WSDOE 2014). Site-specific treatment system requirements will include the
following:

e Pre-Treatment: Oil/water separation, turbidity, and any pH adjustment required to
enable adequate performance of the treatment system per Ecology Use Conditions
shall occur during pre-treatment.

e Treatment: An Ecology-approved general use level technology for construction
activities shall be utilized for treatment to condition the water for filtration and
subsequent granulated activated carbon adsorption.

e Filtration: Water shall be passed through a sand filtration system to remove solids.
Additional filtration (such as bag or canister) may be required.

e Adsorption: Granular activated carbon shall be used to remove dissolved
constituents.

e Final Treatment: This step may include pH or dissolved oxygen adjustment to satisfy
the discharge limits. It also shall include monitoring and control of residual flocculent
concentrations to satisfy discharge limits and Ecology use conditions.

e Operation: The system will be operated by a Construction Water Treatment Operator
trained and certified per Ecology requirements.

At the time of this report, the Port is pursuing a National Pollutant Discharge Elimination System
(NPDES) CSWGP, administered by WSDOE, to allow for potential contingency overflow of treated
construction water from the SR 518 Construction Stormwater Pond to an existing vegetated
swale that discharges to Miller Creek. While not discussed further in this report (given that
coordination with WSDOE is ongoing), this option will be available to the Contractor in the event
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that a NPDES CSWGP is secured. The proposed approach for construction water management
and treatment are described in the following sections.

3.2.1 Lora Lake Apartments Parcel

During construction, the LL Apartments Parcel will be maintained and graded as needed to allow
continued infiltration of stormwater to the maximum extent. Stormwater that does not infiltrate
and is within the active construction area (i.e., disturbed ground or area with potential for
contaminated soil) will be collected and treated prior to discharge. The current proposed plan
includes pumping collected stormwater through an existing storm drain (that during construction
will no longer receive the City of Burien stormwater, which will be rerouted as part of the City of
Burien’s retrofit project prior to the start of construction work) that traverses under Des Moines
Memorial Drive from the LL Apartments Parcel to the LL Parcel. The existing storm drain will be
sliplined by the Contractor and the water will be conveyed to a construction water treatment
system, located on the LL Parcel or DMCA, before being discharged to the SR 518 Construction
Stormwater Pond for infiltration.

3.2.2 Lora Lake Parcel

The lake surface water currently discharges to Miller Creek via a 12-inch-diameter culvert in its
southeast corner. Before any in-water work begins within the lake, the lake will be drawn down
to below the culvert elevation and the culvert plugged to isolate the lake from the creek and
protect the creek water quality. Additionally, an existing failed section (e.g., exchanging surface
water) of the eastern lake berm and any other potential overflow points will be temporarily
augmented to maintain a hydrologic barrier between the creek and the lake.

Once fill of the lake has begun, daily pumping, treatment, and discharge of the lake water will be
required to prevent overflow of the lake. A water conveyance system will pump the lake water
to the construction water treatment system, located on the LL Parcel or DMCA, before being
discharged to the SR 518 Construction Stormwater Pond for infiltration.

3.2.3 Water Treatment Effluent Limits and Discharge

As part of construction water treatment system operation, the Contractor will conduct daily
testing for turbidity, pH, and visible sheen to ensure compliance with effluent limits prior to
discharge. Proof of Treatment process will be conducted twice during the project and will include
physical and chemical analyses of treated water prior to discharge. A Proof of Treatment effluent
sample will be collected (1) prior to initial project start of discharging to the SR 518 Construction
Stormwater Pond, and (2) prior to starting discharge of the water treated from the
LL Apartments Parcel excavation area for laboratory analysis of dioxins/furans and total
suspended solids to demonstrate Proof of Treatment and compliance with applicable site-wide
groundwater cleanup levels described in Section 2.4.1.2. There is an approximate 3-week
turn-around-time for dioxins/furans analysis at the laboratory; therefore, the Contractor will hold
treated water during these periods of time while awaiting analytical results, without discharge,
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and conduct other project activities. Table 3.1 summarizes the minimum monitoring
requirements and effluent limits for the construction water treatment system.

Table 3.1
Construction Water Treatment Effluent Limits
Monitoring
Parameter Location Frequency Effluent Limit
Turbidity Pre-treatment Daily <500 NTU
Turbidity Effluent Daily <5 NTU
pH Effluent Daily 6.5t08.5
<5 mg/L, and
TPH Effluent Daily no visible
sheen?
Twice; Proof of
Dioxins/Furans Effluent Treatment 6.7 pg/L
Testing
Total Suspended Twice; Proof of )
. Effluent Treatment Informational
Solids .
Testing
Note:

1 TPH numerical limit must be applied and a sample must be taken ONLY when visible sheen is
observed. The numerical limit will not apply when there is no visual sheen observed.

Abbreviation:
TPH Total petroleum hydrocarbons

Sampling for laboratory analysis of effluent discharge will be performed by the Contractor’s
Water Treatment System Operator to meet project specification requirements and demonstrate
system performance. The collected samples will be analyzed by a WSDOE-certified laboratory.
Analytical reporting limits for dioxins/furans will be less than the specified effluent limit. The
project specifications require that the Proof of Treatment effluent samples collected for chemical
analysis must have a measured turbidity level less than the effluent limit of 5 NTU and must be
representative of consistent system performance.

3.3 CONSTRUCTION PROJECTS IN THE VICINITY OF THE SITE

There are three infrastructure construction projects occurring adjacent to the Site. These projects
include realignment of the on-ramp to SR 518 from Des Moines Memorial Drive, construction of
a new eastbound off-ramp from SR 518 to Des Moines Memorial Drive, and retrofitting of the
City of Burien stormwater conveyance system to prevent the current system from traversing the
LL Apartments Parcel and discharging to Lora Lake. The locations of these projects relative to the
Site are shown in Figure 1.2. A brief summary of each of these projects is provided in the following
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subsections, along with details of the expected time frame for each project and how each project
may affect the construction at the Site.

3.3.1 State Route 518 On-Ramp Realighment Construction

Realignment of the eastbound SR 518 on-ramp will occur in the northern portion of the LL Parcel
(Figure 1.2); however, this construction will be located outside the LL Parcel remedial cleanup
areas and the area covered by the existing Mitigation Area Restrictive Covenant. This
construction project is expected to begin in 2016 and be completed before the construction of
the remedial action on the Site begins; however, the duration of this effort is currently unknown.
Construction staging for this work will use a portion of the Port’s paved roadway located on the
LL Parcel extending between Des Moines Memorial Drive and the DMCA. This paved roadway will
also be used during construction of the remedial action on the LL Parcel and during construction
in the DMCA. All other existing roads and the current on-ramp alignment are to be removed as
part of this work and will not be available for use after completion of SR 518 project. The current
LL Parcel design and contractor access and haul route plan include the SR 518 on-ramp
post-construction road configuration. The existing SR 518 Construction Stormwater Pond will
remain in place during this on-ramp work, and it is expected to be available during construction
of the Lora Lake remedial action for infiltration of lake water during sediment capping and lake
filling (refer to Section 5.3 for further details). The Port will be responsible for managing the SR
518 on-ramp realignment construction project.

3.3.2 State Route 518 Off-Ramp Construction

A new SR 518 eastbound off-ramp is also currently being planned by the City of Burien in the Site
vicinity, in coordination with the Washington State Department of Transportation (WSDOT).
Construction of this off-ramp will use a portion of the northeast corner of the
LL Apartments Parcel (Figure 1.2). No excavation of contaminated soil is required in this portion
of the LL Apartments Parcel (refer to Section 4.3). It is assumed that any required site preparation
work (e.g., vegetation clearing, foundation removal, or grading) within the footprint of the SR 518
off-ramp project area will be conducted by WSDOT. WSDOT will be responsible for managing the
SR 518 off-ramp construction project. It is assumed that WSDOT will purchase the portion of the
LL Apartments Parcel from the Port, and as part of this land transaction, WSDOT will enter into a
prospective purchaser agreement with the Port and become a signatory of the Site CD.
Responsibility for implementation of environmental covenants and the wildlife barrier/cap in this
area will be negotiated as part of the property sale and coordinated with WSDOE. Construction
of the SR 518 off-ramp is expected to begin in fall of 2017, and the project duration is unknown.

3.3.3 City of Burien Stormwater System Improvements

A portion of the City of Burien’s existing stormwater system drains an approximately 80-acre
subbasin of the City of Burien through a main line that traverses the LL Apartments Parcel and
discharges directly to Lora Lake. The City of Burien is currently in the process of designing
stormwater quality retrofit improvements in the vicinity of the Site that include a new detention
facility and associated conveyance systems. These retrofit improvements are funded in part by a
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grant from WSDOE and address concerns about contaminants from urban development in this
discharge that would otherwise drain to the future rehabilitated wetland on the LL Parcel. The
retrofit project is being conducted in conjunction with the Port and the City of Burien’s Northeast
Redevelopment Area (NERA) and Master Drainage Plan (MDP) improvements addressing
stormwater runoff entering Miller Creek at and above the Port Mitigation Area.

In addition to providing water quality treatment, the combined 8" Avenue South subbasin
stormwater retrofit and NERA MDP improvements will significantly reduce the total volume and
peak discharge rate of stormwater runoff flowing into Lora Lake. The contributing drainage area
will decrease from 79.1 acres under current conditions to just over 1 acre under proposed
conditions. The currently proposed retrofit design includes the construction of a new City of
Burien trunk line running along 8" Avenue South, which will include collection of runoff from the
LL Apartments Parcel. The alignment continues south on 8" Avenue South, then east along
South 152" Street, under Des Moines Memorial Drive and discharges into the Vacca Farm
portion of the Miller Creek/Lora Lake/Vacca Farm Wetland and Floodplain Mitigation Area
(Mitigation Area Restrictive Covenant) as shown on Figure 1.2. The Vacca Farm portion eventually
discharges to Miller Creek just north of South 156 Street.

The new 8™ Avenue South trunk line will tie into a future regional detention facility to be
constructed within the next 3 to 5 years on Port property near the northeast corner of
8t Avenue South and South 152" Street as part of the NERA MDP. During the interim period,
water quality treatment will be provided by Low Impact Development BMP facilities along
8t Avenue South and a water quality treatment vault to be constructed under South 152" Street
as part of the retrofit design. The existing main trunk line running across the LL Apartments Parcel
and discharging into the northwest corner of Lora Lake will be decommissioned and removed
during construction at the LL Apartments Parcel. Under the current design, the only stormwater
flow into Lora Lake will be a small volume of runoff collected by less than a dozen remaining catch
basins immediately adjacent to the LL Parcel along Des Moines Memorial Drive.

Discharges from the relocated outfall to the Vacca Farm portion of the Port Mitigation Area will
be analyzed for compatibility with the NRMP design objectives and performance standards,
including a hydroperiod analysis to assess potential impacts on the established vegetation. The
City of Burien’s analysis and design activities are expected to be completed by the fall of 2016,
with permitting and construction to immediately follow, for completion by early 2017, before
construction at the Site begins in the spring of 2017. The City of Burien is currently proposing to
construct the 8™ Avenue South trunk line retrofit separately from the water quality treatment
facility. The proposal is to construct the water quality treatment facility at the time the Site is
developed for commercial/light industrial use. Assessment of discharges to the Vacca Farm
portion of the Port Mitigation Area will be reported separately to USACE and WSDOE, in
compliance with the requirements of the Mitigation Area Restrictive Covenant.
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3.4 CONTRACTOR SELECTION AND PLANNING

Given the complexity of the remedial action proposed for the Site and the potential complications
associated with the additional infrastructure projects in the vicinity, the selection of a qualified
contractor will be essential. The Port is proposing to select a Contractor in late 2016, allowing for
multiple months of Port and Contractor coordination prior to the start of construction in spring
of 2017. Project plans and specifications developed for the remedial action construction will
require the Contractor to develop detailed schedules and work plan submittals describing the
proposed sequencing and implementation of the work required on each parcel. These contractor
submittals will be made available for WSDOE review.
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4.0 LoraLake Apartments Parcel Remedial Action Construction Activities

The remedial action at the LL Apartments Parcel consists of excavation of all contaminated soil
with dioxins/furans TEQ concentrations greater than the remediation level of 100 pg/g
(approximately 24,000 cubic yards) for off-site disposal at a permitted and approved Subtitle D
landfill. This excavation will also remove soil contaminated with all of the other site COCs at
concentrations greater than their respective cleanup levels (lead, PCP, gasoline range
hydrocarbons, diesel range hydrocarbons, and heavy oil range hydrocarbons), with one
exception, which is discussed in the following text.

The excavation at the LL Apartments Parcel will be backfilled to final grade using a combination
of existing on-site soil known as common excavation fill material, imported fill as needed, and
recycled crushed concrete. Regrading of the LL Apartments Parcel will result in approximately
36,500 bank cubic yards of soil that, if geotechnically suitable, can be used for backfill as needed
to achieve the proposed final grade. The existing on-site soil that is regraded and used for backfill
may have dioxins/furans TEQ concentrations greater than the cleanup level of 13 pg/g but less
than the remediation level of 100 pg/g, as approved by the CD. Approximately 1,670 cubic yards
of crushed concrete can be used as backfill as needed.

After the site grading has been completed, the future use of the parcel has been determined, and
a redevelopment plan has been developed, a wildlife barrier/cap will be established. This wildlife
barrier/cap, which will be the impervious surface of the developed property, is expected to be
constructed of building foundations, concrete, and/or asphalt pavement. The timing for
installation of this wildlife barrier/cap will lag behind the excavation and backfilling by up to
4 years, as allowed by the CD. This is because there are currently no plans for site redevelopment
by the Port. The design of the wildlife barrier/cap requires WSDOE approval. After the completion
of backfilling, the LL Apartments Parcel will be rough graded to drain to a biofiltration swale
constructed at the southeast corner of the parcel. The biofiltration swale will drain to a newly
constructed catch basin and storm drain line that connects to the City of Burien’s manhole near
South 152" Street. The graded surface at the LL Apartments Parcel will be stabilized with topsoil
and hydroseed to control erosion, stormwater runoff, and dust generation. A 24-foot-wide
temporary access road consisting of crushed rock will be installed on the LL Apartments Parcel.

The soil excavation on the LL Apartments Parcel is expected to remove the contaminant source
that is located above and in contact with groundwater. Groundwater will be encountered during
excavation activities, and excavation dewatering will be required. Dewatering water will be
managed on-site and pumped to a construction water treatment system, located on the LL Parcel
or DMCA, before being discharged to the SR 518 Construction Stormwater Pond for infiltration.
It is assumed that the Contractor will slip line the current storm drain line that runs underneath
Des Moines Memorial Drive from the LL Apartments Parcel to the LL Parcel for movement of
water from the LL Apartments Parcel to the east side of Des Moines Memorial Drive. No
construction water may be discharged to the local sanitary sewer system. Additional information
regarding construction water management and treatment is provided in Section 3.2.
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Other construction activities associated with the remedial action include clearing and grubbing,
demolition and removal of concrete and asphalt structures and surfaces, and removal of existing
utilities that interfere with excavation or regrading. These activities are discussed in greater detail
in the following subsections.

4.1 PERMITTING

This MTCA remedial action is being conducted under a CD with WSDOE and, therefore, is exempt
from certain procedural and permitting requirements of certain Washington state laws and
regulations and all local permits (WAC 173-340-710(9)(b)). However, implementation of the
cleanup action must comply with the substantive requirements of any otherwise applicable
permits. This remedial action will meet the substantive requirements for applicable regulations
and standards and will comply with all action-, chemical-, and location-specific applicable or
relevant and appropriate requirements (ARARs) as identified in the CAP. Exhibit E of the CD
identifies procedurally exempt requirements in accordance with the requirements stated in
WAC 173-340-710(9)(d).

Compliance with the State Environmental Policy Act (SEPA) is required for any state or local
agency action. A SEPA checklist was prepared by the Port and included in the CD as an attachment
to the CAP. WSDOE reviewed the SEPA checklist, as well as the information presented in the RI/FS
and the CAP, and decided that a mitigated determination of nonsignificance (MDNS) is
warranted.

Due to the current plan to treat and infiltrate project construction water resulting in no discharge
to waters of the state, the site-wide remedial action construction is not required to obtain a
NPDES CSWGP, administered by WSDOE. However, the Port is pursuing a NPDES CSWGP as part
of the final design process and before construction to potentially allow for contingency overflow
of treated construction water from the SR 518 Construction Stormwater Pond to an existing
vegetated swale that discharges to Miller Creek. In the event the Port obtains a NPDES CSWGP,
the permit will then be transferred to the Contractor and the Contractor will comply with all
permit conditions and discharge requirements. The Contractor (or their subcontractor) will act
as the CESCL for the project, and be responsible for monitoring and permit compliance. A Draft
Construction SWPPP prepared for the work at the LL Apartments Parcel and DMCA and for the
soil excavation work at the LL Parcel describes the management of stormwater during
construction. This Draft SWPPP will be updated by the selected contractor as part of the required
pre-construction submittals and expanded to include requirements for implementation of the
lake sediment remedy. Additional information regarding construction water management and
treatment including effluent discharge limits is provided in Section 3.2.

Local permitting requirements for construction at the LL Apartments Parcel fall within the
jurisdiction of the City of Burien. The planned work is exempt from the requirement for a City of
Burien Clearing and Grading Permit but will comply with the applicable substantive requirements
of the permit and associated Burien Municipal Code. The project will also be required to meet
the substantive requirements of the abutting City of SeaTac Haul Permit and Maintenance of
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Traffic Plan, as applicable, because the work will require the use of City of SeaTac roadways for
site access. The Contractor will be required by the project specifications to obtain a Haul Permit
from the City of SeaTac prior to the start of construction.

4.2 SITE PREPARATION

The first construction activity that will be conducted is site preparation, which involves installing
temporary erosion and sediment control BMPs, removing trees and other vegetation, blocking
current site access roads, installing temporary construction access roads and wheel washes, and
preparing the surface for excavation of contaminated soil. These activities must be conducted
before the excavation activities begin in order to maximize the Contractor’s usable space on-site
and to ensure that subsurface contamination is handled in a manner that prevents erosion and
migration.

4.2.1 Site Preparation

Before the excavation activities begin, the following site preparation activities will be conducted:

e Site Security: A perimeter fence currently prevents access to the Site by unauthorized
persons. This fence will be repaired, if necessary, extended to include areas of the Site
outside the current fence line, and maintained by the Contractor for the duration of
the work, except where noted. The Port property south of the LL Apartments Parcel
will be used as the Staging Area (for equipment staging and stockpiling of clean
material). Temporary access from the Port property to the LL Apartments Parcel, is
shown in Drawing G04.1 in Appendix N.

e Site Clearing and Grubbing: The entire LL Apartments Parcel will be cleared and
grubbed such that a clear and clean surface remains (Appendix N, Drawing CB01.1).
No trees, shrubs, or plants will remain. All vegetation that is removed from above
ground will be cut flush with the ground without disturbing the surrounding soil and
hauled off-site by the Contractor to be disposed of as compost. Root masses of trees
and shrubs will also be removed. Root masses removed from all areas of the Site will
be disposed of at a permitted and approved Subtitle D landfill with the contaminated
soil. The top 12-inches of surface duff, or fallen leaves, needles, and branches will also
be cleared from the ground in areas outside the excavation where on-site soil will be
used as backfill to remove unsuitable organics from the backfill. Approximately
4,450 cubic yards of surface duff including the organic material will be disposed of at
a permitted and approved Subtitle D landfill.

e Surface Demolition: All concrete structures, foundations, curbing, sidewalks, and
sport courts will be demolished as part of construction (Appendix N, Drawing CB01.1).
Clean, unpainted concrete will be crushed on-site and reused as backfill in the
subsurface vadose zone. Non-yellow painted concrete may also be crushed on-site
and reused as backfill if analytically tested for leachable metals before use. Recycled
concrete may not leach metals at concentrations greater than the MTCA Method A
groundwater criteria. Yellow-painted concrete may not be reused on-site, because
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this paint has already been determined to contain elevated concentrations of lead.
Approximately 22 cubic yards of yellow-painted concrete containing lead will be
removed during demolition and will be disposed of at a permitted and approved
Subtitle D landfill. Prior paint bulk and toxicity characteristic leaching procedure
(TCLP) analytical results from samples collected at the LL Apartments Parcel are
included in Appendix D (Hazardous Materials Testing and Disposal Memorandum).
Approximately 1,500 cubic yards of concrete is expected to be removed during
demolition. Once crushed, the 1,500 cubic yards of concrete is expected to bulk to
1,670 cubic yards and will be available for reuse as backfill.

All asphalt roads, parking lots, and curbing at the Site will also be demolished as part
of the remedial action construction. Approximately 1,600 cubic yards of asphalt is to
be removed and hauled off-site for disposal or recycling. If recycling is selected by the
Contractor, asphalt will be clean and free of contaminated soil prior to being hauled
off-site. Select sections of the asphalt or concrete paving at the Site will be maintained
for use as access and stockpiling areas during construction. These areas will then be
demolished once the construction has been completed, before final grading. The
miscellaneous rock walls and berms will also be removed during parcel clearing. This
rock material will be reused as backfill if the material is determined by the
geotechnical engineer to be acceptable for reuse; otherwise, it will be disposed of off-
site at a licensed disposal facility.

Monitoring Well Decommissioning: All existing Site groundwater monitoring wells
within the LL Apartments Parcel and downgradient of the parcel will be
decommissioned in accordance with applicable regulations (WAC 173-160-460)
before excavation begins, with the exception of one well (existing well MW-10) that
will be used for long-term groundwater monitoring, as discussed in Section 4.10. The
locations of wells that will be decommissioned before the beginning of excavation
activities are shown in Drawing CB01.2 in Appendix N.

Subsurface Demolition: Abandoned utilities that were left in place during the
previous demolition of the apartment complex and the two remaining and abandoned
concrete swimming pools will be demolished to remove these features from the
excavation and grading areas (Appendix N, Drawing CB01.2). After the demolition of
the two swimming pools, any clean, unpainted concrete will be crushed and reused
on-site as backfill. Existing abandoned utilities that interfere with excavation and
regrading activities will also be demolished. Abandoned utilities that are located
outside the excavations or at a depth below ground surface greater than the proposed
final grade will be left in place, as described in Section 4.2.2.

Staging and Stockpile Areas: As discussed previously, the Port property south of the
LL Apartments Parcel will be used as the Staging Area, which will serve as the laydown
area for offices, equipment staging, worker parking, and clean material stockpiling.
Select existing asphalt and concrete surfaces on the LL Apartments Parcel will be
maintained by the Contractor for the majority of the project to be used for stockpiling
contaminated materials.

F:\projects\POS-LL\Task 8120 - LL Design\6 Engineering o . .
Design Report\03 Final\01 Text\LLA Site EDR Final_2016- Engineering Design Report

0930.docx

Page 4-4

September 2016



Port of Seattle
FLOYD | SNIDER Lora Lake Apartments Site

e Site Access and Establishment of Haul Routes: Primary access to the
LL Apartments Parcel will be established from the Port property south of the Site. This
entrance will be used for all site access, including material delivery, employee access
and parking, general construction purposes, import of backfill, and export of
contaminated soil. This temporary construction access road is required because the
contaminated soil excavations will block site access via the two existing entrances off
8™ Avenue South and Des Moines Memorial Drive. Drawing G04.1 in Appendix N
shows the new temporary construction access road and the anticipated on-site haul
route to be used by trucks hauling contaminated soil off-site. The actual off-site haul
route, which will be determined by the Contractor, will depend on the location of the
selected landfill or transfer station. A Traffic Control Plan will be prepared by the Port
or the Contractor identifying which local roads will be used and specifying the traffic
control systems and signage required for any temporary lane or sidewalk closures.

4.2.2 Utility Protection, Abandonment, or Removal

An existing stormwater conveyance system within the LL Apartments Parcel (consisting of two
separate systems that together cover the parcel) will be demolished as part of the construction.
The demolition will include abandonment and removal of pipes, catch basins, and manhole
structures throughout the LL Apartments Parcel, as shown in Drawing CB01.2 in Appendix N.
Before its demolition, the on-site stormwater conveyance system will be cleaned by jetting lines
and removing solids from catch basin structures. Water and solids generated during line cleaning
will be collected and disposed of as contaminated material. The City of Burien stormwater main
line that traverses the LL Apartments Parcel is described in Section 3.2.3. Stormwater from this
pipe will be diverted to a new pipe along 8™ Avenue South that is designed and constructed by
the City of Burien before the beginning of remedial activities. The main line conveyance pipe that
leaves the Site, located along Des Moines Memorial Drive, will be cut and capped where it exits
the parcel, so that the downstream segments of the system remain active. The secondary storm
drain system located in the northeast corner of the LL Apartments Parcel will also be capped at
the exit to Des Moines Memorial Drive, and removed from within the LL Apartments Parcel.

Other miscellaneous abandoned underground utilities including sewer, gas, water, power,
telephone, and cable utilities, may be encountered during excavation. All Site utilities (with the
exception of stormwater) were demolished or abandoned during the apartment demolition. If
abandoned utilities are encountered during excavation and regrading activities, they will be
removed.

All active utilities outside the limits of construction will be located and protected by the
Contractor to ensure that they are not damaged during construction. There are overhead power
lines along Des Moines Memorial Drive and 8" Avenue South and multiple subsurface utilities in
the right-of-ways abutting the parcel. Known utilities are shown in Drawing CB01.2 in
Appendix N. Active utilities within the extents of excavation along Des Moines Memorial Drive
will be located prior to start of construction by the Contractor. The Contractor will be required
to coordinate with local utility companies to accurately locate, and temporarily disconnect (if
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necessary), any active utilities that may interfere with excavation activities. Alternatively,
excavation extents may be modified to allow for safe completion of soil removal activities, based
on the location and condition of active utilities. The Contractor may employ excavation methods
such as hand digging when working in the vicinity of active utilities. Any modification to the
excavation extent will require Port and WSDOE approval.

4.2.3 Stormwater, Erosion, and Sediment Controls

Currently, stormwater at the LL Apartments Parcel either infiltrates the soil in unpaved areas or
flows to the existing stormwater conveyance system, which discharges to Lora Lake.

During construction, the LL Apartments Parcel will be maintained and graded as needed to allow
continued infiltration of stormwater to the maximum extent. Once ground is broken at the
LL Apartments Parcel, stormwater is within the active construction area (i.e., disturbed ground
or area with potential for contaminated soil) will be considered contaminated stormwater and
will be collected and treated as described in Section 3.2. The current proposed plan includes
pumping collected stormwater through an existing storm drain or pipe that traverses under
Des Moines Memorial Drive from the LL Apartments Parcel to the LL Parcel. The storm drain line
will be slip lined by the Contractor and the water will be conveyed to a construction water
treatment system, located on the LL Parcel or DMCA, before being discharged to the
SR 518 Construction Stormwater Pond or the LL Apartments Parcel for infiltration. At the time of
this report, the Port is pursuing a NPDES CSWGP for the project, to potentially provide
contingency overflow of the SR 518 Construction Stormwater Pond to a vegetated swale
discharging to Miller Creek.

Erosion and sediment control BMPs will be installed and maintained by the Contractor for the
duration of the project (Appendix N, Drawing CE01.1). They will be installed to prevent off-site
migration of contamination by means of dust, track-out, or stormwater and for general
environmental control. These BMPs are discussed in greater detail in the Draft SWPPP
(Appendix E). The following BMPs, or equivalent, will be used during construction:

e Installation and maintenance of a silt fence around the perimeter of the work area.

e Installation of filtration-only catch basin inserts in catch basins that have not or will
not be demolished.

e Application of water to dry soil as necessary to suppress airborne dust.

e Use of erosion control devices to prevent contaminated soils from migrating off-site
(e.g., soil stockpiles may be covered with plastic and sandbagged during dry periods).

e Maintenance of excavation equipment in good working order. The Contractor must
immediately clean up any contaminated soil resulting from any spilled fuel, hydraulic
oils, or other hazardous materials and take out of service any equipment that is
leaking or dripping until adequate repairs are made.
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e Minimization of equipment traffic through the excavation areas to prevent
contaminated soils from being transported by track-out to other parts of the parcel
or off-site. Removal of soil from the wheels of vehicles before they exit the Site
(i.e., wheel wash) and compliance with decontamination requirements for equipment
before it leaves the excavation areas.

e Establishment of specific truck haul routes before beginning off-site transport of
contaminated soil and use of on-site truck routes that minimize or prevent traffic over
unpaved contaminated areas.

e Establishment of loading areas for contaminated soil on pavement in, or at the edge
of, the stockpile location(s) and frequent cleaning of areas by sweeping or vacuum
methods.

e Ensuring that soil transported off-site contains no free liquids or is contained in
equipment designed for transporting liquid waste.

e Loading of trucks in a manner that prevents the spilling, tracking, or dispersal of
contaminated soils and covering of loads before they exit the parcel.

The Contractor will be responsible for finalizing the Draft SWPPP (Appendix E) to be specific to
the Contractor personnel and construction methods planned. The Draft SWPPP identifies the
BMPs for preventing contaminated soils at the Site from entering the stormwater drainage
systems. The Contractor will also be responsible for providing a CESCL who can inspect and repair
BMPs, as necessary, and implement additional BMPs as needed on a regular schedule.

In addition to these BMPs, the Contractor will prepare a Spill Prevention, Control, and
Countermeasures Plan, which will detail methods for preventing petroleum and hazardous
materials spills and provide methods for an efficient and timely cleanup if a spill occurs during
construction activities.

After the completion of contaminated soil removal and backfilling, the LL Apartments Parcel will
be graded to the elevations shown on the project plans, and a biofiltration swale, catch basin
with beehive grate, manhole, and storm drain line will be constructed at the southeast corner of
the parcel. All areas of the LL Apartments Parcel will be hydroseeded or planted. A crushed
rock-surfaced temporary access road will be constructed to provide site vehicle access for
maintenance and monitoring while the parcel awaits redevelopment. This will leave the Site in a
stable temporary condition, to remain until future redevelopment occurs. In this stable
temporary condition, the entire LL Apartments Parcel will drain to the newly constructed
biofiltration swale and catch basin and discharge to the storm drain line that will connect to the
City of Burien’s manhole near South 152" Street (Appendix N, Drawings CG05.1 and CG05.2).

4.3 CONTAMINATED SOIL EXCAVATION

All contaminated soil with dioxins/furans TEQ concentrations greater than the remediation level
of 100 pg/g will be excavated and disposed of off-site at a permitted and approved Subtitle D
landfill. Approximately 24,000 cubic yards of contaminated soil are expected to be excavated and
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disposed of off-site. Excavation will occur in both shallow soil and in deeper soil located below
the groundwater table. The depth of excavation varies by area from 1 to 24 feet below the
existing ground surface.

Limited TPH contamination in soil will remain in place after the remedial action. This TPH
contamination is located in the main source area at depths below the POC for direct contact
(15 feet bgs). Current empirical data indicate that there is no TPH in groundwater within this soil
source area and, therefore, there is no exposure pathway between the TPH contamination in soil
and the groundwater at the Site. Future groundwater monitoring will be conducted at the
LL Apartments Parcel (including a monitoring location within the former source area) to confirm
that TPH remaining in deep soil does not affect groundwater at concentrations greater than the
MTCA Method A cleanup levels. The vertical extent of TPH in soil is shown in Figure 2.3.

43.1 Excavation Extent

The horizontal and vertical extent of excavation was developed on the basis of data from the Rl
sampling conducted in 2011 and the soil performance monitoring conducted in 2015 and 2016
(refer to Section 2.5.1).

With the exception of a small area of Excavation Area 3 and a small area of Excavation Area 4,
the extent of excavation is driven by dioxins/furans contamination, meaning that all soil
contaminated with the other Site COCs will be excavated to the extent determined necessary to
remove the soil with dioxins/furans TEQ concentrations in excess of the remediation level
(100 pg/g). The surface extent of excavation is shown in Drawing CG01.1 in Appendix N. The
depth of excavation varies by area and is discussed in greater detail in the following sections and
shown in cross section in Figure 2.3.

The Lora Lake Apartments Parcel Soil Performance Monitoring Data Report, which is included as
Appendix C, provides a detailed description of the data that were collected. How these data were
used to determine the excavation extent is described in Appendix F. The excavation extent differs
from the conceptual excavation extent presented in the CAP. Additional samples collected during
the soil performance monitoring events provided greater data density to refine the excavation
extent. The additional data also provide a more detailed delineation of the required depth of
excavation.

There are four excavation areas within the LL Apartments Parcel: Excavation Areas 1, 2, 3, and 4
from west to east across the parcel (Appendix N, Drawing CG01.1). This nomenclature, which is
different from that used in the CAP, has been adopted for design and construction. This change
was made because of changes in the horizontal extent of the excavation areas and to eliminate
potential confusion during construction due to repetition in area nomenclature (e.g., Cleanup
Areas A, B, and C).

Each of the excavation areas has been subdivided into grid cells. The Contractor will excavate
cells to a consistent base elevation as specified by the excavation plan and project specifications.
Excavation to a prescribed elevation was selected due to the variable nature of the existing
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surface grade. Excavation to a depth prescribed in feet bgs would not be constructible, so the
base elevation method was developed. As described in detail in Appendix F, sample collection
depths were converted to elevation, and a base of excavation surface was created. Each grid cell
is then excavated to the deepest elevation of the excavation surface present within that grid cell.
The size of the grid spacing varies by excavation area to minimize the amount of clean “extra”
soil being excavated. Excavation Area 1 has been divided into 40-by-40-foot grid cells, Excavation
Area 2 has been divided into 43-by-43-foot grid cells, and Excavation Areas 3 and 4 have been
divided into 20-by-20-foot grid cells. The design of these grid cells and the associated base
elevations represent the excavation plan. This excavation plan results in the removal of all
contaminated soil with dioxins/furans TEQ concentrations greater than 100 pg/g.

The grid cell approach for excavation means that the base of excavation elevation changes for
each grid cell. Generally, there is less than a 4- to 5-foot change in elevation between grid cells.
However, this is not always the case, and there are instances where the change in base elevation
between adjacent cells is greater than 4 feet. In these areas, the Contractor may be required to
use stabilization methods such as shoring or laying back sideslopes to prevent sloughing or
destabilization of the excavation sidewalls. There may be areas within the excavation where the
sideslopes can be allowed to slough, so long as there are no workers in these areas, and the
sloughing does not destabilize the excavation sidewalls or interfere with the removal of
contaminated soil. Because all performance monitoring data were collected before excavation,
confirmation of the excavation extent will be conducted by means of a survey to the grades and
elevations specified in the project plans and specifications. Soil that sloughs into an excavation
area that has not been verified by survey will be required to be excavated and disposed of as
contaminated. Performance monitoring methods are discussed in greater detail in Section 7.1.2.
Recommendations for temporary shoring and design parameters are included in the Lora Lake
Apartments Site Geotechnical Report (Appendix G).The total estimated volume of contaminated
soil that will be excavated is approximately 24,000 cubic yards. A description of the methods used
for the analysis of volume and excavation extent is provided in Appendix F.

4.3.2 Excavation Area 1

Excavation Area 1 is approximately 13,200 square feet and located in a flat area on the west side
of the Site (Appendix N, Drawing CG01.1). Excavation Area 1 is shallower than the other three
excavation areas. Contaminated soil will be excavated on a 40-by-40-foot grid to elevations
ranging from 301.6 to 305.8 feet relative to the North American Vertical Datum of 1988
(NAVD 88), a depth between approximately 2 to 5 feet below the existing ground surface.
Standard excavation techniques will be used in this area, and the contaminated soil will be
disposed of off-site at a permitted and approved Subtitle D landfill. Approximately 1,200 in-place
cubic yards of contaminated soil, surface vegetation and asphalt will be excavated in this area.
The final grade in this area is near or below the excavation base elevation, so backfilling in this
excavation area will also not be required.

The excavation in Excavation Area 1 will not extend to the groundwater table, and no dewatering
will be required. The excavation base elevation differences between adjacent grid cells range
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from inches to 2 feet, so shoring or other slope stabilization methods are not expected to be
required.

Stormwater infrastructure is present within the footprint of Excavation Area 1 and will require
removal as part of the work in this area. The locations of catch basins and stormwater detention
piping that will require removal to complete the contaminated soil excavation are shown in
Drawing CB01.2 in Appendix N.

4.3.3 Excavation Area 2

Excavation Area 2 is approximately 17,900 square feet and is located in the central portion of the
parcel, southeast of Excavation Area 1 (Appendix N, Drawing CG01.1). Contaminated soil will be
excavated on a 43-by-43-foot grid, as described in Appendix F, to base elevations ranging from
301.6 to 307.8 feet NAVD 88, at depths between approximately 1 foot and 6 feet below the
existing ground surface. Standard excavation techniques will be used in this area, and the
contaminated soil will be disposed of off-site at a permitted and approved Subtitle D landfill.
Approximately 2,200 in-place cubic yards of contaminated soil, surface vegetation, and asphalt
will be excavated in this area. The final grade in this area is near or below the excavation base
elevation, so backfilling in this excavation area will also not be required.

The excavation in Excavation Area 2 will not extend to the groundwater table, and no dewatering
will be required. The excavation base elevation differences between adjacent grid cells range
from inches to 4 feet, so shoring or other slope stabilization methods are not expected to be
required.

Stormwater infrastructure is present within the footprint of Excavation Area 2 and will require
removal as part of the work in this area. Additionally, one of the former swimming pool
foundations is located within Excavation Area 2. The locations of the pool foundation, catch
basins, and stormwater pipes that will require removal to complete the contaminated soil
excavation are shown in Drawings CB01.1 and CB01.2 in Appendix N.

4.3.4 Excavation Area 3

Excavation Area 3 is approximately 47,300 square feet and is located in the central portion of the
parcel, east of Excavation Area 2 (Appendix N, Drawing CG01.1). Excavation Area 3 is the location
of the historical operations responsible for contamination at the Site and is the largest and
deepest of the planned excavation areas. As described in Appendix F, contaminated soil will be
excavated on a 20-by-20-foot grid to base elevations ranging from 306.9 to 276.9 feet NAVD 88,
at depths that range from approximately 1 to 24 feet below the existing ground surface. Standard
excavation techniques will be used in this area, and the contaminated soil will be disposed of
off-site at a permitted and approved Subtitle D landfill. Approximately 20,500 in-place cubic yards
of contaminated soil, surface vegetation, and asphalt will be excavated in this area.

Dewatering will be required in this area because the excavation extends to a depth of
approximately 5 feet below the water table. Dewatering methods are discussed in Section 4.4.
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The excavation base elevation differences between adjacent grid cells range from inches to
16 feet. Sidewall stabilization is anticipated to be required to complete the contaminated soil
removal in this excavation area. The project plans and specifications will allow the Contractor to
determine trench safety and stabilization methods for the excavation based on the procedures
and sequencing selected for completion of the work. The Contractor will be required to prepare
and submit for review and approval a work plan for excavation that includes the shoring design
stamped by a licensed engineer for any proposed shoring or trench safety systems.

If the Contractor elects to lay back the excavation sidewalls, slopes that are less than 20 feet in
height must be no steeper than 2 feet horizontal to 1 foot vertical (2H:1V) unless otherwise
determined stable by a licensed geologist. Alternatively, soils may be benched in order to reduce
the overall height of the vertical cut. Excavations that will be entered by personnel may be
benched to a maximum height of 4 feet within a horizontal distance of 8 feet (averaging a
2H:1V slope). Excavations that will be entered only by personnel-operated heavy machinery may
be benched to a maximum height of 6 feet with in a horizontal distance of 12 feet (averaging a
2H:1V slope). With time and the presence of seepage and/or precipitation, the stability of
temporary unsupported cut slopes can be significantly reduced. Therefore, all temporary slopes
will be protected from erosion by the installation of a surface water diversion ditch or berm at
the top of the slope.

If the Contractor elects to install temporary shoring, it is an anticipated that sheet pile will need
to be driven to a depth of approximately 15 to 25 feet below grade before excavation. It is
assumed that the ground conditions will allow sheet pile to be driven to the required depths
based on the current geological characterization. In February 2016, two geotechnical borings
were drilled to a depth of 51.5 feet bgs. Additional details of the geotechnical evaluation and
temporary shoring recommendations and design parameters are provided in Appendix G.

Stormwater infrastructure is present within the footprint of Excavation Area 3 and will require
removal as part of the work in this area. Additionally, the other former swimming pool foundation
is located within Excavation Area 3. The locations of the pool foundation, catch basins, and
stormwater pipes that will require removal to complete the contaminated soil excavation are
shown in Drawings CB01.1 and CB01.2 in Appendix N.

4.3.5 Excavation Area 4

Excavation Area 4 is approximately 7,200 square feet and is located on the east side of the parcel,
along Des Moines Memorial Drive (Appendix N, Drawing CG01.1). This area encompasses most
of the area defined as the Eastern Source Area in the CAP, and the excavation extent was
determined to remove dioxins/furans in exceedance of the remediation level, and lead
concentrations in exceedance of the cleanup level. Contaminated soil will be excavated on a
20-by-20-foot grid, as described in Appendix F, to base elevations ranging from 296.6 to
284.4 feet NAVD 88, at depths that range from approximately 1 to 10 feet below the existing
ground surface. Standard excavation techniques will be used in this area, and the contaminated
soil will be disposed of off-site at a permitted and approved Subtitle D landfill. Approximately
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1,200 in-place cubic yards of contaminated soil, surface vegetation, and asphalt will be excavated
in this area.

Dewatering may be required in this area but is dependent on the elevation of the groundwater
table at the time of excavation. Any required dewatering will be conducted in accordance with
the dewatering methods discussed in Section 4.4.

The differences in excavation base elevation between adjacent grid cells range from inches to
8.6 feet. Sidewall stabilization is anticipated to be required to complete the contaminated soil
removal in this excavation area. As discussed previously, project plans and specifications will
allow the Contractor to determine the trench safety and stabilization methods for the excavation
based on the procedures and sequencing selected for completion of the work. The Contractor
will be required to prepare and submit for review and approval a work plan for excavation that
includes the shoring design stamped by a licensed engineer for any proposed shoring or trench
safety systems. If the Contractor elects to lay back the excavation sidewalls, the slopes must be
no steeper than 2H:1V unless otherwise determined stable by a licensed geologist. The
temporary shoring recommendations and design parameters, as well as recommendations for
temporary slopes, are provided in Appendix G.

Stormwater catch basins are present within the footprint of Excavation Area 4 and will require
removal. Stormwater pipes are also present within the footprint of Excavation Area 4 and will be
removed. The locations of the catch basins and pipes that will require removal are shown in
Drawing CB01.2 in Appendix N.

4.3.6 Verification of Excavation Extent

When excavation within a given excavation area or grid cell is completed, the vertical and
horizontal extents will be surveyed by a licensed surveyor registered in Washington state.
Verification of the excavation extent may also be conducted with the use of a global positioning
system (GPS). Either method must be accurate to the nearest tenth of a foot (0.1 foot).

4.4 EXCAVATION DEWATERING

Dewatering will be required in Excavation Area 3 and potentially in Excavation Area 4 because
the excavations are expected to extend below the groundwater table. Dewatering is required to
maintain a relatively dry excavation to allow the complete removal of soil with dioxins/furans
concentrations greater than the remediation level and the placement and compaction of backfill.

In Excavation Area 3, where the maximum excavation depth is approximately 24 feet bgs, and
the groundwater table is approximately 19 to 20 feet bgs, it is necessary to reduce the
groundwater elevation to approximately 2 feet below the excavation bottom by means of
adjacent dewatering wells (or similarly effective methods) in order to allow the excavation of dry
material and backfilling and compaction in the base of the excavation. Based on the excavation
grid schematic, it is anticipated that dewatering will be required in an approximate
11,200-square-foot area. Various potential dewatering techniques are available, including well
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points, pumping wells, and sumps. The method of dewatering will be determined by the
Contractor; however, the Contractor will be required to submit a complete dewatering plan as a
pre-construction submittal for review and approval. The plan will include details regarding
method, installation, and construction of the dewatering system, indicating number and type of
equipment, depth and locations, conveyance and capacity(ies), water discharge locations,
estimated advance time to dewater the excavation before work in the excavation when
necessary, and such other information to verify acceptable control and performance. The total
volume of water required to effectively dewater the proposed excavation is directly proportional
to the bulk hydraulic conductivity of each major water-bearing unit. Preliminary dewatering flow
rates were calculated using assumptions for hydraulic conductivities and excavation heads. Based
on these assumptions, a pumping well dewatering system will need to produce a total flow rate
of 50 to 100 gallons per minute. Excavation dewatering water will not be able to be discharged
to the local sewer; therefore, excavation dewatering water will be conveyed to a construction
water treatment system located on the LL Parcel or DMCA, before being discharged to the SR 518
Construction Stormwater Pond or the LLApartments Parcel for infiltration. Additional
information describing construction water management and treatment at the
LL Apartments Parcel is presented in Section 3.2.1 and effluent discharge limits for infiltration are
presented in Section 3.2.3.

Additional details of potential dewatering flow rates, a conceptual dewatering model, and
approximate dewatering cost guidelines are provided in Appendix G.

4.5 BACKFILL, COMPACTION, AND GRADING

The excavation areas will be backfilled with a variety of fill types, including on-site soil generated
from regrading activities on the LL Apartments Parcel referred to as common excavation fill
material, clean imported backfill as needed to reach final grade, and crushed recycled concrete
from on-site building foundations. Approximately 36,500 bank cubic yards of common excavation
fill material and 1,670 cubic yards of crushed concrete will be available for reuse as backfill.
Approximately 2 percent (730 bank cubic yards) common excavation soil is expected to be
unsuitable for use as backfill due to grain size and/or organics and will be disposed of off-site.
The common excavation fill material is a result of reducing the final grade of the
LL Apartment Parcel to between 298 and 302 feet NAVD 88 from the current elevation of
between 300 and 310 feet NAVD 88 across the majority of the parcel. Backfilling applies to
Excavation Areas 3 and 4. A typical backfill cross section with minimum depth and compaction
requirements is shown in Drawing CG04.1 in Appendix N.

Before its placement on the LL Apartments Parcel, imported material to be used for backfill will
be analytically tested for the presence of LL Apartments Parcel soil COCs (Table 2.2) and MTCA 5
metals (arsenic, cadmium, chromium, mercury, and lead) to ensure that the imported material
meets the applicable chemical criteria. Results of the soil testing will be compared to the
LL Apartments Parcel soil cleanup levels (for the COCs) and applicable Method A cleanup levels
for unrestricted land use (for other metals). The analyses to be conducted on this material and
the acceptance criteria are provided in Table 4.1. Additionally, it is required that the material be
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sourced from a facility or location in which an assessment has been conducted to confirm that
there are no impacts on fill material based on historical operations. The Contractor selected to
complete the work will be required to provide confirmation that the backfill soil meets these
requirements.

Recycled concrete from demolition activities will also be used as backfill material. However, the
painted concrete on-site was sampled, and it was determined that concrete that has been
painted with yellow paint contains lead and, therefore, cannot be used as backfill. This concrete
will be separated from the clean, unpainted concrete and disposed of off-site. The clean,
unpainted concrete (and non-yellow painted concrete) will be crushed to meet the standard
specification for WSDOT Select Borrow (9-03.14(2)) or an equivalent Port standard gradation and
will be compacted to a minimum of 95 percent of the maximum dry density based on
ASTM D1557. Crushed concrete can be used as backfill in any of the excavation areas on the
LL Apartments Parcel with the following limitations (per Appendix G and as shown in
Drawing CG04.1 in Appendix N): crushed concrete must remain at least 3 feet above the typical
groundwater table, and it cannot be placed within 2 feet of the final graded surface. These
limitations are based on future site development in order to minimize the risk of soil loss into
pore spaces and the associated potential for possible ground settlement. Additionally, BMPs will
be implemented during the concrete crushing process, and to concrete stockpiles to control
runoff of potentially pH impacted water from the concrete stockpiles and crushing operations.

While awaiting construction of the wildlife barrier/cap during site redevelopment, the finished
temporary surface of the LL Apartments Parcel will be backfilled, graded for drainage, and
compacted. Following compaction, 6 inches of topsoil will be placed on the surface and
hydroseeded. A biofiltration swale and catch basin will be constructed at the southeastern corner
of the parcel. A new storm drain line will be installed to convey runoff from the newly constructed
catch basin to a City of Burien manhole near South 152" Street. . The majority of the parcel will
slope from approximately 302 feet NAVD 88 at the perimeter to 298 feet NAVD 88 in the
southeast near the catch basin. The slopes at the perimeter of the parcel will be graded to match
existing grade. The Contractor will coordinate with WSDOT to match grade with the SR 518
off-ramp construction project on the northern parcel boundary. The parcel will generally be
graded for drainage, as shown in Drawing CG05.1 in Appendix N. The eastern property boundary
will be graded at a 2H:1V slope down to meet the existing elevation of Des Moines Memorial
Drive, as shown in Drawing CGO05.1 in Appendix N. This slope will also be stabilized with
hydroseed. As part of backfilling and regrading, the entire parcel will be compacted to be
geotechnically capable of addressing the expected loads from future site redevelopment, as
discussed in the Lora Lake Apartments Site Geotechnical Report (Appendix G).

4.6 WILDLIFE BARRIER

After excavation, soil remaining on the LL Apartments Parcel will contain dioxins/furans TEQ
concentrations between 13 and 100 pg/g. This contaminated soil will be contained beneath a
barrier to wildlife and monitored to ensure that exposure pathways are controlled. The CAP
requires construction of a wildlife barrier/cap that isolates contaminated soil from contact with
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human and ecological receptors. Restriction of surface water infiltration is not a required
function of the wildlife barrier/cap, because soil protection of the groundwater pathway is
addressed by the removal of soil with dioxins/furans TEQ concentrations greater than the
remediation level of 100 pg/g.

The barrier to wildlife will be established within 4 years of the completion of excavation and
backfilling, as required by the CD (State of Washington 2015). This delay allows the Port time to
identify a tenant, determine the commercial use and desired layout of the property, and
integrate the barrier to wildlife with property development. The barrier design requires WSDOE
approval before implementation. In the meantime, at the completion of excavation, backfilling,
and regrading, the LL Apartments Parcel will be topsoiled and hydroseeded for stabilization as
described in Section 4.5, and a temporary access road will be installed as described in Section 4.7
and shown in Drawing CG05.1 in Appendix N.

4.7 OTHER SITE IMPROVEMENTS
4.7.1 Temporary Access Road

A temporary access road will be constructed of crushed rock with a minimum thickness of
6 inches to provide access for site monitoring and inspections, groundwater monitoring well
sampling, and surface completion maintenance and repair as needed. The approximate location
of this road is shown in Drawing CG05.1 in Appendix N. This road will be accessed from the Port
property directly south of the LL Apartments Parcel via the newly established access point. In the
future, when the barrier to wildlife is established, this temporary access road will be removed.
At that point, primary access to the LL Apartments Parcel will be from 8" Avenue South.
Currently, primary access is from Des Moines Memorial Drive; however, regrading construction
activities will remove this access point.

4.7.2 Site Security Fencing

Security fencing will be placed around the entire LL Apartments Parcel to control site access. The
existing fencing will be repaired as needed, and new fencing will be placed in all areas where
construction activities required removal of the existing fence. The majority of the fence along
Des Moines Memorial Drive will be removed and replaced by temporary fencing during
construction. When construction is completed, a new fence will be installed at the base of the
regraded slope.

4.7.3 Temporary Stormwater Collection and Management

As mentioned in Section 4.5, after completion of the contaminated soil excavation, backfilling,
and rough grading and before construction of the permanent wildlife barrier/cap as part of site
redevelopment, the LL Apartments Parcel will remain vacant and is expected to generate a small
volume of stormwater runoff. During this temporary condition that may be up to 4 years in
duration, the surface of the parcel will consist of hydroseeded topsoil. Infiltration will occur, but
any stormwater that does not infiltrate will drain to a biofiltration swale and catch basin at the

F:\projects\POS-LL\Task 8120 - LL Design\6 Engineering o . .
Design Report\03 Final\01 Text\LLA Site EDR Final_2016- Engineering Design Report

0930.docx Page 4-15
September 2016



Port of Seattle
FLOYD | SNIDER Lora Lake Apartments Site

southeast portion of the parcel. This catch basin will be connected to a new storm drain line that
extends south across the Port’s property and connects to a City of Burien manhole near
South 152" Street (Appendix N, Drawing CG05.1).

When the LL Apartments Parcel is redeveloped, and a permanent stormwater collection system
is installed on the parcel with the construction of the wildlife barrier/cap, drainage from the
LL Apartments Parcel will be routed to a stormwater detention facility (Facility 7) constructed by
the City of Burien as part of the NERA project. These stormwater infrastructure projects are being
constructed by the City of Burien as an area-wide infrastructure improvement over the next few
years. The facility planned for the vicinity of the LL Apartments Parcel will be constructed in
coordination with LL Apartments Parcel redevelopment according to the City of Burien’s current
schedule.

4.8 STOCKPILE MANAGEMENT

Stockpiles are expected during construction, and materials to be stockpiled are likely to include
crushed concrete, asphalt, trees and other compost, woody debris and root balls, other
demolition debris, contaminated soil, and imported and on-site backfill. These stockpiles will be
segregated, as appropriate, to ensure that material is disposed at the proper location, to control
migration of contaminated material and prevent cross-contamination, and to protect the quality
of materials to be used on-site. Stockpiles containing contaminated material are not allowed in
the Staging Area south of the LL Apartments Parcel. Stockpiles containing contaminated material
will be constructed on an impermeable surface that may include existing asphalt, existing
concrete, or a constructed impermeable high-density polyethylene (HDPE) liner of sufficient
thickness to withstand damage during material placement and removal. If a liner is used, before
placement and after removal of the stockpile and liner, surface soil samples will be collected from
beneath all contaminated soil stockpile areas and analyzed. If the analytical data indicate that
the underlying soils have been contaminated by infiltrated water or mixing with stockpiled
material, the contaminated material will be excavated and disposed of. Contaminated material
stockpiles will also be bermed for management of free liquids, if encountered. They will be
covered with plastic sheeting when they are not being worked. Backfill material stockpiles may
also be covered with plastic sheeting to protect the material and maintain moisture content.
Water that drains from the stockpiles containing contaminated material will be collected and
managed on-site along with the dewatering water that is removed from the excavations.

4.9 OFF-SITE DISPOSAL OF CONTAMINATED SOIL AND WASTES

The wastes and stockpiles that are expected to be generated at the LL Apartments Parcel, the
preferred option for handling and/or disposing of the waste, and any special testing requirements
are identified in Table 4.2. A list of Port-preapproved disposal facilities will be provided to the
Contractor in the specifications. If the Contractor chooses to use a facility that is not on the list,
the Contractor must first obtain Port approval. Further details of this process are provided in this
section.
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Table 4.2

Waste and Stockpile Management and Disposal Requirements

Waste/Stockpile

Disposal, Treatment, or Backfill
Option

Stockpile Management
Requirements

Crushed concrete

Clean, unpainted concrete (and
non-yellow painted concrete) will
be crushed and used on-site as
backfill.

Concrete with yellow paint will be
disposed of off-site at a permitted
and approved Subtitle D landfill.

Concrete with yellow paint
must be segregated, and
managed as contaminated soil.

Line and cover as needed to
prevent runoff.

Untreated or
unpainted lumber,
logs, or bark free of
soil, nails, and decay

Disposed of off-site at a recycling
or composting facility.

Cover as needed to prevent
runoff.

Scrap
metal/stormwater
utility demolition
debris

Cleaned and recycled off-site at a
scrap metal recycler.

Cover as needed to prevent
runoff.

Solid waste and
uncontaminated
demolition debris

Disposed of off-site at a permitted
and approved municipal waste
landfill.

Cover as needed to prevent
runoff.

Contaminated soil
(from excavation areas
or soil that is
geotechnically
unsuitable for use as
backfill)

Disposed of off-site at a permitted
and approved Subtitle D landfill.

Line, cover until disposed of if
pile is not being worked.
Collect water seepage from
stockpiles and manage with
excavation dewatering water.

Asphalt

Disposed of off-site at a recycling
facility.

Not applicable.

Contaminated soil and any other materials hauled off-site will be disposed of at facilities that are
permitted to accept the waste and approved by the Port. The project specifications will provide
the Contractor with multiple disposal location options for each waste type that are preapproved
by the Port. The Contractor may request Port approval of alternative disposal locations that are
permitted, have capacity to accept the waste, and have no recent permit violations. The Port will
reserve the right to refuse approval of any facility at its sole discretion.
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Chemical testing of contaminated soil has confirmed that the characteristics of the waste meet
the necessary criteria for disposal at a permitted and approved Subtitle D landfill as
non-hazardous waste. The waste characterization determination for contaminated soil at the Site
is provided in Appendix D.

Any additional material testing required for disposal of any of the waste streams from the Site
must be conducted by the Contractor.

Trucks transporting contaminated soil from the Site will cover all loads with tarpaulins or
equivalent before exiting the parcel and will comply with all applicable regulations and local
ordinances, including the substantive requirements of the City of SeaTac Haul Permit.

4.10 GROUNDWATER MONITORING

Consistent with the WSDOE-approved CMP, after completion of remedy construction and
regrading at the LL Apartments Parcel, three new monitoring wells will be installed, and one
existing well will be used to conduct quarterly groundwater monitoring after the construction is
completed. This section describes the well locations, which have been updated from those in the
CMP based on remedial design considerations, and provides well construction details.

4.10.1 Monitoring Well Locations

The proposed confirmation monitoring well network consists of the following wells (Appendix N,
CuU02.1):

e One upgradient monitoring well located in the northwest corner of the parcel,
replacing existing well MW-2 after site regrading. This well is identified as
MW-C1/VB1.

e One centrally located monitoring well within Excavation Area 3, replacing existing well
MW-1 after soil excavation. This well is identified as MW-C2.

e One monitoring well downgradient of the source area, directly west of Des Moines
Memorial Drive and in the vicinity of existing well MW-5, where arsenic and PCP were
historically detected in groundwater at concentrations slightly exceeding their
cleanup levels. This well is identified as MW-C3.

e One existing monitoring well located farther downgradient, across Des Moines
Memorial Drive on the western edge of the LL Parcel. This well is identified as
MW-10/CA4.

The monitoring well locations have been adjusted since the preliminary locations described in
the CMP (Floyd|Snider 2015b). The CMP proposed installation of two wells within the
LL Apartments Parcel, downgradient of the source area. This layout has been revised to place one
well on the parcel boundary downgradient of the source area as proposed and a second well
farther downgradient, across Des Moines Memorial Drive to the east. This allows for early
warning of contaminant migration should chemical concentrations be detected in groundwater
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downgradient of the source area. Because cleanup level exceedances have historically been
detected in a well near the eastern parcel line (MW-5), this also provides a monitoring well
downgradient of the zone of historical groundwater contamination.

4.10.2 Well Decommissioning

Before remedy construction, all monitoring wells installed as part of the Rl activities (MW-1
through MW-17) at the Site with the exception of existing MW-10 will be decommissioned in
accordance with WAC 173-160-460. Wells located within the excavation areas will be removed
after decommissioning. The wells located outside the excavation areas will be decommissioned
by filling them with bentonite and capping the surface. Decommissioned wells will be removed
as necessary during site regrading activities. Monitoring well logs generated during well
installation are available for all Site wells; therefore, the wells will not require over-drilling for
abandonment.

4.10.3 Well Installation, Development Methods, and General Well Construction

The three new groundwater monitoring wells will be installed to approximate depths of
20 feet bgs and screened in the same shallow aquifer and fill unit as those in the RI Site
monitoring well network. The replacement monitoring wells will be installed according to the
Minimum Standards for Construction and Maintenance of Wells (Chapter 173-160 WAC). The
wells will be installed using hollow-stem auger technologies. During well installation, soil samples
will be collected for visual classification, using a split-spoon sampler, and logged and recorded by
a field technician under the supervision of a licensed geologist.

Consistent with the existing RI monitoring well network, the confirmation monitoring wells will
be constructed of a 2-inch-diameter, flush-threaded, Schedule 40 polyvinyl chloride (PVC) well
casing and screen. Well screen assemblies will consist of a 10- to 15-foot length of 0.020-inch
(20-slot) machine-slotted PVC with a 0.5-foot-long sump and threaded end cap. The screened
interval will span across the water table, and the screen will be setin a 10/20 (or equivalent) silica
sand filter pack. The sand filter pack will be installed by pouring sand into the space between the
well casing and the auger as the auger is withdrawn. A weighted tape will be used to monitor the
filter pack placement and depth during installation. The sand filter pack will extend a minimum
of 1 foot and up to 2 feet above the top of the screened interval. A minimum 2-foot-thick seal of
hydrated bentonite chips will be installed in the annular space immediately above the sand filter
pack and hydrated with potable water if installed above the water table.

Well development will be performed on newly installed wells to remove water and fines from
the well casing, the filter pack, and the surrounding formation disrupted by well installation. Well
development will establish a hydraulic connection between the well and the surrounding water
table and will be completed by alternating cycles of surging the well with a surge block or
submersible pump to draw fine-grained material into the well casing and pumping at a steady
rate to remove the fine-grained material.
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4.10.4 Groundwater Confirmation Monitoring

Groundwater confirmation monitoring will include the collection of groundwater samples from
all wells in the confirmation monitoring network (a total of four wells) during four quarterly
events per year. Quarterly events will consist of two wet season monitoring events and two dry
season monitoring events. The first confirmation monitoring event after remedy construction
completion is expected to occur in the winter of 2017-2018 as a wet season event if the
LL Apartments Parcel remedial construction occurs in Construction Season 1. Once the
groundwater cleanup levels have been met for an individual analyte (dioxins/furans TEQ, arsenic,
or PCP) in four consecutive monitoring events, confirmation monitoring for that analyte will be
considered completed and will be excluded from the quarterly monitoring events with approval
from WSDOE. Groundwater monitoring will continue until four consecutive monitoring events
have documented that chemical concentrations in groundwater are less than the Site cleanup
levels for all groundwater COCs, and WSDOE has authorized discontinuation of confirmation
monitoring.

If COC concentrations at the Site are greater than the applicable cleanup levels for more than
5 years after remedy implementation, contingency actions will be evaluated by the Port in
coordination with WSDOE. Contingency actions considered will use the collected data to
determine an appropriate and protective contingency action. Contingency actions could include
statistical evaluation of data to identify trends, collection of additional groundwater data from
the existing monitoring network, modification of the monitoring frequency or monitored
analytes included in the monitoring program, installation of additional groundwater monitoring
wells, and/or an extension of the duration of institutional controls (groundwater use restrictions)
on Site groundwater. Determination of appropriate contingency actions will be coordinated with
WSDOE.

4.11 INSTITUTIONAL CONTROLS

Environmental covenants to implement institutional controls will be placed on the
LL Apartments Parcel. The covenants will require institutional controls to maintain the barrier to
wildlife to prevent wildlife exposure to soil contamination greater than the cleanup levels, to
prevent groundwater withdrawal while contamination remains on-site at concentrations greater
than the cleanup levels (groundwater contamination is anticipated to exceed the cleanup levels
for less than 5 years), and to require that the property remain in commercial use in perpetuity
and, therefore, not be subject to terrestrial cleanup standards.

The environmental covenants will describe the nature and extent of contamination remaining
on-site after completion of remedial action construction and detail the restrictions applicable to
the Site to prevent human and wildlife exposure to contaminants remaining on-site.

Two draft environmental covenants will be submitted to WSDOE. One covenant will relate to
maintaining the long-term institutional controls for the barrier to wildlife and keeping the area
in commercial use. The other covenant will prevent groundwater withdrawal; it is anticipated
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that this covenant will be removed once confirmation monitoring indicates that groundwater is
in compliance with the cleanup standards.

Separate environmental covenants may be needed for the following areas:

SR 518 Off-Ramp Project Area (When Property Is Transferred to WSDOT). One
environmental covenant would be required for this portion of the Site to maintain the
long-term institutional controls for the barrier to wildlife and to keep the area in
commercial use. No environmental covenant to prevent groundwater withdrawal
would be required, because groundwater is in compliance with the cleanup standards
in this area of the Site.

Former Seattle City Light Sunnydale Substation (Now Port-Owned). A small area of
the Site is located on this property, where dioxins/furans concentrations exceed Site
cleanup levels. One environmental covenant would be required for this property to
maintain the long-term institutional controls for the barrier to wildlife and to keep the
area in commercial use. No environmental covenant to prevent groundwater
withdrawal would be required, because groundwater is in compliance with the
cleanup standards in this area of the Site.

Small Area East of LL Apartments Parcel Boundary in City of SeaTac Right-of-Way.
The need for environmental covenants in this area will be determined after
compliance monitoring data have been collected, after excavation has been
completed and the COC concentrations remaining outside the excavation area in the
City of SeaTac right-of-way are known. If concentrations indicate that an
environmental covenant is warranted, the Port will coordinate development of the
covenant with the City of SeaTac, WSDOE, and the attorney general’s office as
appropriate.

F:\projects\POS-LL\Task 8120 - LL Design\6 Engineering o . .
Design Report\03 Final\01 Text\LLA Site EDR Final_2016- Engineering Design Report

0930.docx

Page 4-21

September 2016



Port of Seattle
FLOYD | SNIDER Lora Lake Apartments Site

5.0 Lora Lake Parcel Remedial Action Construction Activities

The selected remedial action at the LL Parcel includes two components: one related to the
isolation of contaminated Lora Lake sediments and the rehabilitation of the lake area to historical
wetland conditions and the other related to the removal of contaminated shallow soil located
along the western boundary of the parcel.

The contaminated lake sediments will be isolated by the placement of a permeable geotextile
fabric and carbon-amended cap and fill sand material, followed by the placement of wetland
topsoil. The open-water filling of the lake and placement of wetland topsoil and plantings will
result in the conversion of the existing open water and benthic sediment conditions of the lake
to a palustrine scrub-shrub wetland. The wetland was designed to be compatible with the
ecological functions of the Port Mitigation Area covered by the NRMP (Parametrix 2001). The
rehabilitated wetland will be capable of supporting emergent and woody vegetation and will
create aquatic habitat that is consistent with the goals of the NRMP. The conversion of the lake
to a palustrine scrub-shrub wetland will also help eliminate a source of low-oxygen, high-
temperature water to Miller Creek in the summer. Additionally, this loss of open water will help
to achieve the safety objectives of reducing bird strike risk outlined in the Port’'s WHMP (Port of
Seattle 2005).

Contaminated shallow soil located along the western boundary of the LL Parcel is contaminated
with dioxins/furans and lead at concentrations slightly greater than those required to protect
wildlife. This contaminated soil will be excavated and taken off-site for landfill disposal.

Other construction activities associated with the remedial action on the LL Parcel include
installation of a temporary construction lake access road, removal of a rock berm and excavation
of the associated settling basin within the lake, restoration of the excavation areas and temporary
road areas, and construction of the monitoring well network for the sediment cap. The
rehabilitation of the wetland includes the removal of the existing eastern Lora Lake berm to
improve floodplain connectivity between Miller Creek and the rehabilitated wetland, excavation
and fine grading of a new swale outlet to Miller Creek, grading of the new wetland surface within
the former lake footprint, and installation of plantings after the fine grading is completed. These
activities are discussed in greater detail in the sections that follow.

Sediment capping and the majority of the lake filling will occur in 2017, during Construction
Season 1. This filled area will be left to settle during the winter between Construction Seasons 1
and 2. Then in the summer of 2018, during the Construction Season 2, additional sand fill will be
placed in the lake and graded as needed, improvements to the eastern Lora Lake berm and
construction of the south swale outlet will be completed, sediment cap monitoring wells will be
installed, wetland topsoil will be placed and graded, and wetland plantings will be installed. The
excavation and restoration of the contaminated shallow soil areas will occur during Construction
Season 1 (2017).
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After the remedial action construction, an environmental covenant will be placed on the LL Parcel
Sediment Cleanup Area; it will require the rehabilitated wetland to continue to be managed in
accordance with the recorded Mitigation Area Restrictive Covenant already in place as part of
the NRMP. Performance monitoring will be conducted in the shallow soil excavation areas to
determine whether environmental covenants are also required after completion of the remedial
action. Additionally, post-construction confirmation monitoring of the sediment cap will be
performed to assess whether sediment contamination is migrating through the sediment cap and
affecting groundwater.

5.1 PERMITTING AND EXISTING MITIGATION REQUIREMENTS

The LL Parcel remedial action must comply with applicable local, state, and federal laws,
identified as ARARs for this parcel (State of Washington 2015, Exhibit D). Because this LL Parcel
remedial action is being conducted under a CD with WSDOE under MTCA, it is exempt from
certain procedural and permitting requirements of select Washington laws and regulations and
all local permits (WAC 173-340-710(9)(b)). However, implementation of the cleanup action must
comply with the substantive requirements of any otherwise applicable permits. This remedial
action will comply with the ARARs identified for this parcel and will meet the substantive
requirements for applicable regulations and standards as identified in CD (State of Washington
2015, Exhibit E).

The Port has prepared a SEPA checklist as part of the CAP, and it has undergone the public review
process. WSDOE is the lead agency for the SEPA review and has provided an MDNS for the
checklist. The mitigation required by the MDNS consists of restoration of plantings removed
during the excavation of the shallow soil in accordance with the NRMP and grading and planting
the area damaged during the lake filling with wetland terrestrial species that are consistent with
the NRMP. Due to the current plan to treat and infiltrate project construction water resulting in
no discharge to waters of the state, the site-wide remedial action construction is not required to
obtain a NPDES CSWGP, administered by WSDOE. However, the Port is pursuing a NPDES CSWGP
as part of the final design process and before construction to allow for the potential contingency
overflow of treated construction water from the SR 518 Construction Stormwater Pond to an
existing vegetated swale that discharges to Miller Creek. In the event the Port obtains a NPDES
CSWGP, the permit will then be transferred to the Contractor and the Contractor will comply
with the permit conditions and discharge requirements. A Draft SWPPP prepared for the work to
be performed at the LL Apartments Parcel and DMCA and for the soil excavation work on the
LL Parcel describes how stormwater will be managed during construction (Appendix E). This Draft
SWPPP will be updated by the selected contractor as part of the required pre-construction
submittals. Due to the unique nature of the Lora Lake sediment cap and fill activities, the project
specifications require the Contractor to submit a SWPPP specifically applicable to the lake cap,
fill activities, and wetland rehabilitation. Once prepared, this SWPPP will be reviewed by the Port
and the WSDOE project manager. Additional information regarding construction water
management and treatment is presented in Section 3.2.
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As noted earlier, the LL Parcel lies within the Port Mitigation Area. USACE and WSDOE have the
authority to approve activities on the LL Parcel because it is within their jurisdictional areas and
covered by the Mitigation Area Restrictive Covenant (Port of Seattle 2003). The WSDOE-required
remedial action was authorized by the USACE under three nationwide permits: Nationwide
Permit No. 27—Aquatic Habitat Restoration, Establishment, and Enhancement Activities;
Nationwide Permit No. 33—Temporary Construction Access, and Dewatering administered by
the USACE; and Nationwide Permit No. 38—Cleanup of Hazardous and Toxic Waste. The project
Nationwide permits were received on July 5, 2016 and WSDOE concurrently determined that the
project meets the requirements for a Washington State 401 Water Quality Certification and
Coastal Zone Management Act Consistency under the issued Nationwide permits. Therefore, an
individual 401 certification is not required for this project.

The Mitigation Area Restrictive Covenant requires that after any activity in the Port Mitigation
Area, the Port restore the area to the conditions specified in the NRMP governing the area.
Additionally, the wetland was designed so that it will not adversely affect the functions of the
Port Mitigation Area. The wetland design and construction will also comply with all applicable
permits and resource agency requirements (refer to Section 5.4.1 for further details of the
wetland design requirements). A Qualitative Functional Assessment was conducted and provided
to USACE and WSDOE as part of the permit application package in the Lora Lake Parcel Remedial
Action Mitigation Plan (Appendix H). Overall water quality, hydrologic functions, and habitat
functions are expected to improve as a result of the remedial action and these improvements
would result in positive credits for these functions. The results of the impact analysis indicate
that the project will be self-mitigating, meaning the benefits of rehabilitating the wetland will
offset the short-term construction impacts (including the temporary loss of function due to the
clearing for the temporary construction lake access road); therefore, it is assumed that no
additional mitigation would be needed for the implementation of the remedial action.

Local permitting requirements for construction on the LL Parcel fall within the jurisdiction of the
City of SeaTac. The applicable substantive requirements for the LL Parcel remedial action include
the City of SeaTac Critical Areas Code (discussed further in Section 5.4.1), as well the substantive
requirements of the City of SeaTac Haul Permit, Maintenance of Traffic Plan, and Clearing and
Grading Permit.

5.2 SITE PREPARATION

As part of the Contractor’s site preparation activities on the LL Parcel, a temporary construction
lake access road will be installed on the LL Parcel, and a portion of the DMCA will be prepared for
use as a construction staging and stockpiling area. Additionally, LL Parcel site preparation
activities include the removal of the crest of a rock berm and excavation of the associated settling
basin near the existing stormwater outfall in the northwest corner of the lake to facilitate
remedial action construction. The existing stormwater outfall will remain in place and be
protected during construction; however, before construction begins, flows to this outfall will be
significantly altered relative to current flows. Site preparation activities also include the
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installation of temporary erosion and sediment control BMPs. Each of these site preparation
activities is described in further detail in the following subsections.

5.2.1 Site Preparation and Access

The LL Parcel is currently enclosed within a perimeter fence, which prevents access to this parcel
by unauthorized persons and the general public. This fence will be repaired, if necessary, and
maintained by the Contractor for the duration of the LL Parcel work. An existing access gate and
road located off Des Moines Memorial Drive provide access to the northern portion of the
LL Parcel. This gate and road will be used by the Contractor for accessing the LL Parcel and DMCA
(Appendix N, Drawing G05.1).

The remedial action will require the construction of a temporary construction lake access road
along the north shoreline of the lake. The accessible northern shore of the lake is low and flat,
but a steep 10- to 12-foot-high slope currently obstructs access by construction machinery and
haul trucks from the existing paved access road down to the lake edge. A single temporary
construction lake access road will be constructed from the northwest corner of the LL Parcel,
near Des Moines Memorial Drive, down the steep slope on a diagonal route to the lake to a point
near the east end of the rock berm that will be removed (located in the northwest corner of the
lake), a distance of about 270 feet (Appendix N, Drawing G05.1). This first leg of the temporary
construction lake access road will require both cut and fill to provide safe access for the heavy
construction equipment needed to complete Construction Season 1 and 2 operations. The
temporary construction lake access road will then traverse the low, flat lake shoreline for an
additional distance of 200 feet to the east, providing access to the shoreline. Connecting back,
the temporary construction lake access road will continue northeast a distance of 180 feet to tie
into the existing paved access road at a point just west of the STIA 3™ Runway approach lighting
system. The road configuration is designed to minimize impacts on the surrounding vegetation,
and the width will generally be less than 25 feet. The Contractor will have the option to construct
one 40-foot by 40-foot turnout area as part of the southern portion of the temporary
construction lake access road, if needed. This will allow for coordination of large equipment
movement and will be located along the eastern lake edge.

Any vegetation removed above ground during the temporary construction lake access road
clearing may be recycled or composted for disposal. If roots or other belowground material must
be removed for adequate access to the lake shore, this material will be disposed of at an
approved Subtitle D landfill. After clearing and grubbing, a geotextile barrier and crushed rock
working surface will be placed to cover the native soil along the temporary construction lake
access road.

Various configurations for potential temporary construction access roads were assessed to
minimize the impact on vegetation in the Port Mitigation Area to the extent practical. The
configuration for the temporary construction lake access road and DMCA staging area shown in
Drawing G05.1 in Appendix N was selected as the best balance between construction feasibility,
particularly given the steep slope along the uplands area north of the lake, and impact avoidance
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and minimization. Construction of this road will result in the temporary disturbance of
approximately 0.2 acre of previously planted area within the Vacca Farms/Lora Lake wetland
boundary. After the completion of the construction of the remedial action at the end of
Construction Season 2 in 2018, the temporary construction lake access road will be removed, the
soils will be decompacted, additional backfill will be placed if needed, and the area will be
revegetated in accordance with the NRMP.

A small stockpile area will be prepared in the DMCA to accommodate a few thousand cubic yards
of imported fill material at a time. This DMCA area will provide access and turnaround space for
dump trucks and allow stockpiling of fill material during periods of heavy highway traffic or when
truck unavailability could result in delays of fill importation (Drawing G05.1 in Appendix N shows
the proposed haul routes). The stockpile area will also allow the Contractor to take advantage of
lighter traffic periods to accumulate material on-site. The cap and fill material will be transported
from this stockpile area to the lake edge for placement primarily by off-road construction
equipment. Further details of this DMCA construction staging and stockpiling area are provided
in Section 6.0.

After the initial mobilization to the LL Parcel, the location of the temporary construction lake
access road for the parcel will be marked to clearly delineate the allowable limits of clearing
within the road alignment. BMPs for erosion control will be installed, as appropriate, as described
below in Section 5.2.4.

5.2.2 Settling Basin and Rock Berm Remediation

The rock berm located in the northwest corner of the lake will be removed to facilitate the
placement of the sand cap thickness required to isolate the contaminated lake sediments in this
portion of the lake (refer to Section 5.3 for further details of this cap). This rock berm, which
surrounds the existing stormwater outfall, extends in a broad arc with the crest of the berm
located approximately 60 feet from the discharge point of the existing stormwater outfall. Design
drawings for the berm indicate that it was built to a design slope of 3H:1V and, therefore, extends
approximately another 15 to 20 feet into the lake beyond its crest. It was designed to be built
using rock weighing up to 500 pounds per piece. At winter lake levels, only the crest of the rock
berm is visible above water. Furthermore, the “settling basin” enclosed by the rock berm is nearly
full to the crest of the berm with sediment from the storm drain outfall. The crest of the berm
and underlying rock will be excavated to a depth of 265.5 feet NAVD 88 and placed offshore in
deeper water to make room for the geotextile placement, a rock splash pad at the culvert
discharge, and capping and filling of this nearshore lake area. The sediment infill will be excavated
and disposed of at an approved Subtitle D landfill. The excavated rock berm relocated offshore
will be covered with geotextile, sand cap, and gravel lake fill in the normal course of the main
lake filling construction. The excavation area for the rock berm and sediment infill is shown in
Drawing CG06.1 in Appendix N.
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5.2.3 Stormwater Outfall Conveyance Modifications and Protection

Lora Lake currently receives stormwater runoff from the LL Apartments Parcel, the City of Burien
residential and commercial drainage areas upstream of the LL Apartments Parcel, and the
surrounding roadways downstream of the LL Apartments Parcel (e.g., Des Moines Memorial
Drive, the SR 518 interchange, and the City of SeaTac) through a single outfall pipe located near
the northwestern edge of the lake. As described in Section 3.3.3, the City of Burien will be
constructing stormwater quality retrofit improvements in the vicinity of the Site with expected
completion in early 2017, before construction of the LL Parcel remedial action. The proposed
retrofit improvements will divert the current flow of stormwater that is conveyed through the
main line traversing the LL Apartments Parcel and discharged through the LL Parcel outfall into
Lora Lake into a newly constructed stormwater line that runs south along 8" Avenue South
(Figure 1.2). The existing stormwater conveyance system on the LL Apartments Parcel will be
demolished as a part of the construction work on that parcel (refer to Section 4.2.2). The existing
outfall pipe on the LL Parcel will remain in place and be protected by the Contractor to prevent
damage during construction. This existing stormwater outfall is a 24-inch-diameter corrugated
HDPE pipe.

After the completion of cap and fill placement during Construction Season 1 on the LL Parcel in
2017, appropriately sized scour protection will be installed at the existing stormwater outfall.
This scour protection includes a splash pad consisting of rock armoring that will be placed over
the sediment cap and lake fill material and will grade down gradually to the rehabilitated wetland
surface and perimeter drainage channel (Appendix N, Drawing CG10.1). Design criteria for sizing
and construction of the rock splash pad were determined in accordance with Outfall Protection
criteria outlined in the 2009 King County Surface Water Design Manual. The flow condition used
to design the splash pad is the 10-year peak flow. The 10-year peak flow was determined using a
WSDOE-approved continuous hydrologic model (the Western Washington Hydrology Model).
Conservative assumptions about the contributing basin were used: the basin was assumed to be
1.04 acres in size, with 95 percent of the land surface covered by flat impervious surfaces, and
the remaining area was represented by flat lawn land cover over well-draining soil. With these
design criteria assumptions and the known characteristics of the existing outfall (pipe size,
material, slope, etc.), the design flow discharge velocity was calculated to be between 0 to 5 feet
per second. The splash pad was then sized using this design flow velocity. For outfalls with
discharge velocity within the range of 0 to 5 feet per second, providing a rock lining with a
minimum thickness of 1 foot and a minimum height of 1 foot above the crown of the outfall
meets the King County Surface Water Design Manual criteria. The width and length of the splash
pad will be 8 feet wide by 8 feet long based on the diameter of the outfall. The splash pad will be
constructed of quarry spalls, consistent with the King County Surface Water Design Manual.

At end of Construction Season 2, stormwater drainage through the LL Parcel outfall will flow
through the newly constructed rehabilitated wetland before discharge to Miller Creek via the
new outlet, as shown in Drawing CG10.1 in Appendix N.
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5.2.4 Stormwater, Erosion, and Sediment Controls

As noted previously, construction stormwater will be treated and discharged to the SR 518
Stormwater Construction Pond for infiltration. At the time of this report, the Port is pursuing a
NPDES CSWGP, administered by WSDOE, to allow for potential contingency overflow of treated
construction water from the SR 518 Construction Stormwater Pond to an existing vegetated
swale that discharges to Miller Creek (Section 3.2).

Erosion and sediment control BMPs will be installed and maintained by the Contractor for the
duration of the LL Parcel remedial action construction. These will be installed to prevent off-site
migration of contamination by means of dust, track-out, stormwater, or surface water discharge
to Miller Creek and for general environmental control. Due to the unique nature of the lake
sediment cap and fill activities, the project specifications require the Contractor to submit a
SWPPP specifically applicable to the Contractor personnel and construction methods planned for
the lake cap and fill activities and wetland rehabilitation. This SWPPP will be reviewed by the Port
and the WSDOE project manager. BMPs applicable to the work associated with the shallow soil
excavation on the LL Parcel are discussed in greater detail in the Draft SWPPP (Appendix E), which
will be updated by the Contractor before construction begins. The Contractor will also be
responsible for providing a CESCL who can inspect and repair, as necessary, and implement
additional BMPs as needed on a regular schedule. The following BMPs, or equivalent, will be used
during the LL Parcel construction:

e Protection of vegetation located outside the identified temporary construction lake
access road, haul routes, and soil excavation areas. This includes the placement of silt
fences along the edges of the temporary construction lake access road to help
minimize the impact on surrounding vegetation.

e Application of water to dry soil as necessary to suppress airborne dust.

e Maintenance of construction equipment in good working order. The Contractor must
immediately clean up any contaminated soil resulting from any spilled fuel, hydraulic
oils, or other hazardous materials.

e Minimization of construction equipment traffic to prevent contaminated soils from
the shallow soil excavation area or contaminated sediments from the lake from being
transported by track-out to other parts of the LL Parcel or outside the LL Parcel.

e Placement of construction fencing and straw waddles around the shallow soil
excavation areas before excavation and backfilling.

e Establishment of specific truck haul routes before beginning off-site transport of
excavated contaminated soil and use of on-site truck routes that minimize or prevent
traffic in contaminated areas.

e Ensuring that soil or materials transported off-site contain no free liquids or are
transported in vehicles designed for transporting liquid waste.
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Loading of trucks in a manner that prevents the spilling, tracking, or dispersal of
contaminated soils, and covering of loads before they exit the LL Parcel.

Removal of soil or sediment from the wheels of vehicles before they exit the LL Parcel
(i.e., wheel wash). The proposed wheel wash location is shown in Drawing CE02.1 in
Appendix N.

Protection of the wetlands adjacent to the lake from sediment deposition by the
appropriate use of vegetative buffer strips, sediment barriers or filters, dikes or
mulching, or equivalent measures.

Plugging of the culvert connecting Lora Lake and Miller Creek before beginning in-
water activities at the lake to isolate the lake from the creek and protect water quality
in the creek.

Drawdown of the lake during in-water construction as feasible and in-line with fill
activities to break the surface water connection between the lake and Miller Creek.
Drawdown of the lake during construction is further described in Section 5.3.2.

On-site treatment of any collected or pumped construction water intended for
discharge and infiltration to the SR 518 Construction Stormwater Pond or
LL Apartments Parcel. Water treatment is further described in Section 3.2.

Temporary augmentation of the existing failed section of the eastern lake berm
between the lake and the creek to maintain a hydrologic barrier.

Routine monitoring of the culvert plug and barrier and adjustment as necessary to
maintain effectiveness.

No grading within in the low-flow channel of Miller Creek.

Continuous isolation of the LL Parcel Sediment Cleanup Area from Miller Creek during
Construction Season 1, Construction Season 2, and the settling period between
construction seasons.

If monitoring results indicate failure of the LL Parcel Sediment Cleanup Area isolation,
adjustment of the BMPs by the Contractor to prevent discharge to the creek.

Construction of final connections to Miller Creek only when the internal site is stable
and approved by the Port or the Engineer.

A summary of the temporary erosion and sediment controls for the LL Parcel is provided in
Drawing CE02.1 in Appendix N.

Additional erosion and sediment control BMPs to be implemented at the DMCA staging and
stockpiling area during LL Parcel construction are described in Drawing CE02.1 in Appendix N.

In addition to these BMPs, the Contractor will prepare a Spill Prevention, Control, and
Countermeasures Plan, which will detail methods for preventing spills of petroleum products and
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hazardous materials and provide methods for an efficient and timely cleanup if a spill occurs
during the remedial action construction activities.

5.3 SEDIMENT CAPPING AND LAKE FILLING

Contaminated Lora Lake sediments will be contained in place by a permeable geotextile fabric
layer below a carbon-containing sand cap designed to immobilize the current COCs in the
sediment, preventing their leaching to surface water. This cap will extend throughout the
LL Parcel Sediment Cleanup Area (shown Appendix N, Drawing CG08.1). The carbon-amended
sand will be used to fill the lake to the final Construction Season 1 design elevation, requiring
approximately 34,000 cubic yards of sediment cap and lake fill sand material and covering
approximately 2.9 acres. Placement of the majority of the sediment cap and lake fill sand in Lora
Lake will occur during Construction Season 1 (summer of 2017).

The LL Parcel Sediment Cleanup Area as presented in this EDR (Appendix N, Drawing CG08.1) was
adjusted from the cleanup area shown in the CAP in order to accurately reflect the location of
the cleanup area relative to the existing site features and the constructability of the remedial
action. The intent of the current delineation of the LL Parcel Sediment Cleanup Area is to
implement the remedy of capping the contaminated sediments to immobilize COCs where
contaminated sediments would have come to be located. The extent of the LL Parcel Sediment
Cleanup Area shown in the CAP was originally estimated on an aerial photograph of the Site
during the RI/FS process, in coordination with WSDOE.

As part of the remedial design process, a site-specific topographic survey was conducted and
control points, positioned approximately every 100 feet around the approximate extent of the
LL Parcel Sediment Cleanup Area extent, were staked by the Port survey crew. The site staking
and surveying of the cleanup area for field verification was conducted on February 3, 2016, during
winter high-water-level conditions. Therefore, it provides a conservative extent of sediment cap
in accordance with the CAP requirements. This staking and surveying allowed the design team to
identify Site features positioned inside or outside the approximate extent of the cleanup area
and adjust the extent as appropriate to ensure that the entire footprint of contaminated
sediments is capped and that the extent is accurately defined for construction. An example of
the modifications to the extent of the LL Parcel Sediment Cleanup Area from the extent in the
CAP to the extent in the current remedial design is located along the southern lake berm. The
cleanup area shown in the CAP extended to the top of the lake’s southern berm, which is higher
than the water level in the lake water level and not a location where sediment could have come
to be located; therefore, the extent of the cleanup area was moved directly waterward of this
berm.

The remainder of this section describes the composition of the cap, how it will be placed within
the LL Parcel Sediment Cleanup Area, and how the extent and settlement of the fill will be verified
after construction.
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5.3.1 Cap Composition

As part of the RI/FS, a numerical cap modeling evaluation was conducted for the Lora Lake surface
sediment COCs (i.e., arsenic, lead, dioxins/furans, PCP, and cPAHSs). The results of this modeling
evaluation indicated that a sand cap thickness of 18 inches with an organic carbon content of
0.06 percent would effectively isolate the surface sediment concentrations of all of the sediment
COCs. Based on this evaluation, the CAP specified that the sand cap to be placed in Lora Lake
have a minimum thickness of 18 inches and a minimum organic carbon content of 0.1 percent to
provide a margin of safety over the modeling results. This sand cap will prevent leaching of the
sediment COCs to surface water and human exposure to contaminants via the surface water
consumption pathway.

However, the carbon-amended sand material will be used as fill throughout the LL Parcel
Sediment Cleanup Area with a fill thickness approximately between 2 and 16 feet, based on the
existing bathymetry, to achieve the final Construction Season 1 design elevations. The plan view
of the fill extent is provided in Drawing CG08.1 in Appendix N, and a schematic cross section of
the fill placement in the lake is provided in Drawing CG08.2 in Appendix N. Extending the use of
the sand cap material to the final fill elevation will ensure a minimum cap thickness of 18 inches
is achieved without having to employ underwater surveying techniques and will avoid the
challenges of verifying the minimum thickness placement with areas of localized settlement due
to underlying peat material. Additionally, the cost of purchasing and blending surplus organic
carbon amendment is balanced by the elimination of specialty equipment mobilization required
to place thin lifts of the material across Lora Lake.

The gradation specifications of the sand are designed to optimize the hydraulic connectivity of
groundwater to Miller Creek and maintain an upward groundwater flow path within the former
lake area (Appendix A). Groundwater modeling results indicated that the use of medium to
coarse sand as the lake fill will provide a higher conductivity for groundwater migration relative
to the adjacent recessional outwash deposits and wetland soils, in support of maintaining the
current upward groundwater flow path beneath Lora Lake.

The cap source material will be tested to ensure that the sediment cap and lake fill material meets
all specifications. If the cap source material is found to contain less than the necessary 0.1 percent
carbon, a carbon amendment, such as granular activated carbon, will be blended with the sand.
Gradation and hydraulic conductivity testing will be performed on the cap source material to
ensure it will maintain the designed groundwater flow path and meet project specifications. The
cap source material will also be analyzed for the Site soil COCs and MTCA 5 metals to ensure that
the material has chemical concentrations less than the LL Parcel soil cleanup levels and applicable
MTCA cleanup levels for metals that are protective of plants, soil biota, and wildlife. The analyses
to be conducted on this material and the acceptance criteria are provided in Table 5.1. The
organic carbon, chemical, hydraulic conductivity, and gradation testing will be completed before
the sand is imported to the Site and if and when the source of the material changes during
construction. Compliance with the carbon content requirement will be confirmed on a minimum
of one sample per 1,000 cubic yards of imported sand, and once per 5,000 cubic yards for
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compliance with the chemical, hydraulic conductivity, and gradation requirements. Additionally,
it is required that the sand be sourced from a facility or location in which an assessment has been
conducted to confirm that there are no impacts on fill material based on historical operations.
The Contractor selected to complete the work will be required to provide confirmation that the
sand cap material meets these requirements.

5.3.2 Cap Placement

The required construction sequence for the sediment cap and fill placement begins with the
placement of a geotextile fabric, followed by the placement of the carbon-amended sand. The
geotextile fabric is placed over the lake sediments before the placement of the sand cap to
reduce the suspension of soft sediments during the sediment cap and lake fill material placement
and to provide a wildlife barrier where the cap and fill thickness within the LL Parcel Sediment
Cleanup Area is less than the 6-foot conditional POC (protective of ecological receptors).
Drawing CG08.1 in Appendix N provides the plan view of the LL Parcel Sediment Cleanup Area,
and a schematic cross section of the geotextile and sand placement in the lake is provided in
Drawing CG08.2 in Appendix N.

Construction of the sediment cap and lake fill material included the following activities:

e Lake Water Management and Creek Protection. The lake discharges to Miller Creek
via a 12-inch-diameter culvert in its southeast corner. Before any excavation or
capping occurs in the lake, the lake will be drawn down to below the culvert elevation
and the culvert will be plugged to isolate the lake from the creek and protect the creek
water quality. Additionally, the existing failed section (e.g., exchanging surface water)
of the eastern lake berm and any other potential overflow points will be temporarily
augmented to maintain a hydrologic barrier between the creek and the lake.

Once fill of the lake has begun, daily pumping, treatment, and discharge of the lake
water will be required to prevent overflow of the lake. A water conveyance system
will discharge the lake water after treatment to the SR 518 Construction Stormwater
Pond, which is just north of the lake (Appendix N, Drawing CG08.1). Pumps will be
installed with sufficient capacity to pump out the lake water at a controlled rate in
coordination with the rate of the placement of the sediment cap and lake fill material.
The acceptable pumping rate will also depend on the antecedent soil moisture
conditions, groundwater inflow rate to Lora Lake, and moisture content of the fill
material. The Contractor will install gauges to monitor the lake and SR 518
Construction Stormwater Pond stages prior to any water pumping. The pumping rate,
lake stage, and SR 518 Construction Stormwater Pond stage will be continually
monitored by the Contractor. Additional information regarding lake water
management and treatment is presented in Section 3.2.2.

To assist in the lake dewatering design, a drawdown test was performed on Lora Lake
in late September and early October 2015 by Aspect Consulting (Appendix B). This
drawdown test confirmed that during remedial action construction, pumping surface
water from Lora Lake to the SR 518 Construction Stormwater Pond will be an effective
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water management option. Additionally, during the observations period, drawdown
of the lake level to 1.5 feet below the discharge culvert did not adversely affect the
adjacent soils in terms of erosion or slumping. The lake drawdown test was limited by
the short duration to observe whether infiltrated water reached Lora Lake. During fill
placement with a longer duration than the drawdown test there may be an increase
in groundwater inflow to Lora Lake due to infiltration at the SR 518 Construction
Stormwater Pond (refer to Appendix A for more details of the SR 518 Construction
Stormwater Pond infiltration analysis). The Contractor will be required to submit a
Dewatering and Infiltration Plan that will include the layout of the pump and pipe line
installations and configurations, discuss the monitoring of the lake and infiltration
pond water levels, and describe the treatment system to remove suspended sediment
in the pumped lake water.

Any water discharged to the SR 518 Construction Stormwater Pond for infiltration will
first be treated using the treatment system and AKART, as described in Section 3.2.

Placement of Geotextile Fabric. To initially contain the soft contaminated sediments,
a permeable geotextile fabric will be placed over the entire lake bottom. Prior to
placement of the geotextile fabric, a sweep for debris along the lake bottom will be
performed by the Contractor in order to remove any protruding debris that may cause
damage to the fabric. All removed debris will be disposed of in an approved Subtitle D
landfill.

A single geotextile barrier will be constructed by stitching together individual panels
of the geotextile fabric. The fabric panels, which are approximately 50 feet wide and
300 feet long, can feasibly be handled and allowed to float on the water to be pulled
into position. The fabric will then be sunk in place using sandbags or other weighted
material starting in t