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1 INTRODUCTION
Terminal 117 (T-117) is an early action area (EAA) within the Lower Duwamish Waterway
(LDW) Superfund site in Seattle, Washington (Figure 1-1). The City of Seattle (City) is
conducting, under U.S. Environmental Protection Agency (EPA) oversight, a non-time critical
removal action (NTCRA) to address chemicals of concern (COCs) in residential soil. The T-117
removal action is being performed in accordance with the Administrative Settlement
Agreement and Order on Consent Number CERCLA 10-2011-0089 (Settlement Agreement,
including Statement of Work [SOW]; USEPA 2011) as a NTCRA.
In September 2010, EPA approved an engineering evaluation/cost analysis (EE/CA; Windward
et al. 2010) prepared by the Port of Seattle (Port) and the City. The approved removal action
described in the EE/CA and associated Action Memorandum (USEPA 2010) includes the
removal and disposal of contaminated soil and sediment from the LDW estuary (Sediment
Area), the T-117 upland site (Upland Area, formerly an industrial facility), and specified
Adjacent Streets and Residential Yards (Streets and Yards), as defined below. It also includes
drainage improvements to capture and treat stormwater runoff from the Adjacent Streets. In
addition, the selected removal action includes provisions for monitoring stormwater that may
discharge to the LDW and groundwater to verify compliance with the removal action
objectives.
The T-117 EAA includes the following subareas: Sediment Area, Upland Area, and Streets and
Yards. The cleanup will be conducted in two coordinated phases: the Sediment and Upland
Areas cleanup (Phase 1) to be performed by the Port and the Streets and Yards cleanup
(Phase 2) to be performed by the City. In addition, Phase 2 is being conducted in two steps as
follows:
•

The Residential Yards portion of the cleanup includes the cleanup of eight 1 residential
yards, portions of the roadway planting strips on S. Cloverdale Street, and the alleyway
between S. Cloverdale Street and S. Donovan Street.

•

The Adjacent Streets portion of the cleanup, includes cleanup within the rights-of-way
of 16th Avenue S., 17th Avenue S., Dallas Avenue S., and S. Donovan Street; and
construction of new stormwater infrastructure in this area.

The Residential Yards cleanup will begin in fall 2012, and the adjacent street cleanup will be
conducted in 2014. Community safety precautions and outreach activities related to the overall
T-117 EAA cleanup are being coordinated between the Port and the City.
Portions of seven residential yards are being cleaned up to address PCB concentrations greater than 1.0 parts per
million. An additional removal at the front yard of 1430 S. Donavan Street is being planned to address dioxin/furan
concentrations greater than 50 parts per trillion toxic equivalency (ppt TEQ) based on an EPA directive provided in
its September 5, 2012 letter.
1
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This removal action design report (RADR) addresses the cleanup of Residential Yards within
the T-117 EAA.
The goal is to complete the Residential Yards cleanup prior to the Port’s Upland Area cleanup
work, scheduled to begin in spring 2013. Accordingly, this RADR and other Residential Yard
cleanup design deliverables have been prepared in accordance with a streamlined format
developed in coordination with EPA.

1.1 PROJECT BACKGROUND
T-117 was selected for early action in 2003 as part of the LDW Superfund project. T-117 was
specifically selected to reduce polychlorinated biphenyl (PCB) contamination in sediment. PCB
contamination at the site is associated with historical industrial activities that involved asphalt
manufacturing in the T-117 Upland Area study area. Asphalt manufacturing operations
included the use of recycled oils, some of which contained PCBs and were released to the
surrounding environment. Asphalt manufacturing activities ceased in the early 1990s, and the
former asphalt plant, tanks, and some contaminated soil were removed in 1996 and 1997. The
Port acquired the former asphalt plant property in 2000. Currently, the T-117 Upland Area
study region is fenced, secured, and vacant.
Numerous independent and joint investigations with EPA have been conducted by the City
within the Streets and Yards study areas from 2004 to present. These studies have focused on
characterizing the nature and extent of contamination, and confirming the removal action
boundaries. These investigations focused primarily on the designated COCs for the Streets and
Yards: PCBs, and dioxins and furans (where co-located with PCBs that exceed the action level).
In 2004 and 2005, the City completed a series of interim actions in portions of the Streets and
Yards study areas. Descriptions of these past investigations and interim actions are
summarized in the EE/CA (Windward et al. 2010).
In 2012, the City conducted an extensive sampling program to support the removal action
design and to confirm the areal and vertical extent of removal for the Streets and Yards area.
The nature and extent of contamination is described briefly in Section 2.2 of this report. Results
of this investigation are presented in Appendix G.

1.2 DESCRIPTION OF REMOVAL ACTION AREA
The Residential Yards cleanup area comprises eight residential properties bounded by Dallas
Avenue S., S. Donovan Street, 14th Avenue S., and 16th Avenue S.; an alleyway between S.
Cloverdale and S. Donovan Streets; and planting strips along S. Cloverdale Street (Figure 1-2).
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A marina and boatyard are located immediately north of the Residential Yards area, adjacent to
the LDW, and the Upland Area to the east. The South Park business district is located to the
west of the Residential Yards area along 14th Avenue S. The land within the Residential Yards
area is zoned as either commercial or neighborhood commercial; however, it is predominantly
used as single-family residential. While some lots do have private driveways, most are accessed
either by parallel parking along street frontages or through alleyways. The distribution and
magnitude of COCs within the Residential Yards cleanup area is discussed in Section 2.2.

1.3 REMOVAL ACTION OBJECTIVES
The primary objective of the Residential Yards cleanup is to reduce risks to human health and
the environment to protective levels.
Total PCB concentrations determine the extent of the excavation prisms in the Residential Yards
area. As outlined in Section 4.4.3 of the EE/CA (Windward et al. 2010), cleanup in the
Residential Yards area is guided by the following decision rules:
•

Total PCB concentrations are the driver for Residential Yards cleanup.

•

Cleanup will occur where total PCB concentrations exceed the removal action level
(RvAL) of 1 mg/kg. For Residential Yard decision units characterized by multiincrement sampling (MIS), a remediation level for total PCBs of 0.50 mg/kg is used to
define portions of the yards to be removed. The 0.50 mg/kg total PCB remediation level
was developed from an evaluation of variability in triplicate MIS samples collected from
decision units as discussed in Appendix L of the EE/CA (Windward et al. 2010).
Alleyway sampling followed procedures similar to those used to establish decision units
except that composite samples were created using fewer subsamples. EPA has
determined the variability analysis completed in the EE/CA for yard decision units
applies to the alleyway areas and the remediation level for total PCBs will be
0.50 mg/kg. Planting strips are of limited area and were characterized by point samples.
Remedial action will be completed where all point samples in a given planting strip
area, at a given depth, are less than the RvAL for total PCBs of 1 mg/kg.

•

Wherever PCB cleanup occurs, co-located polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofurans will also be removed.

1.4 REGULATORY REQUIREMENTS
Federal and state regulatory requirements and guidance that were considered in the design of
removal activities are described in detail in the EE/CA (Windward et al. 2010). Section 121(e) of
the Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA), 42 USC § 9621(d), and the National Contingency Plan at 40 CFR § 300.430(f)(1)(ii)(B)
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require that remedial actions at CERCLA sites attain applicable or relevant and appropriate
federal and state requirements, standards, criteria, and limitations, which are collectively
referred to as ARARs, unless such ARARs are waived under CERCLA Section 121(d)(4). For the
Residential Yards cleanup, codes and regulations that are potentially applicable include: A
comprehensive list of ARARs is provided in Attachment C to the Action Memorandum for this
NTCRA (USEPA 2010). In addition, a list of regulations and guidance that apply to the
remedial design and remedial action process for this NTCRA is included in Appendix A (SOW)
of the Settlement Agreement (USEPA 2011). The listed ARARs that are potentially applicable to
the Residential Yards cleanup include the following:
Worker Safety
•

Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations
and Emergency Response (HAZWOPER, 29 CFR 1910.120)

•

Washington Industrial Safety and Health Act (WAC 296-155).

•

Waste Disposal

•

Resource Conservation and Recovery Act (RCRA, 40 CFR 260)

•

Toxic Substances Control Act (40 CFR 761)

•

Washington Solid Waste Handling (WAC 173-350 and -351)

•

Washington Hazardous Waste Management Act (Chapter 70.105 RCW)

•

Washington Dangerous Waste Regulations (WAC 173-303).

Water Pollution Control
•

Clean Water Act and National Pollutant Discharge Elimination System (NPDES, 40 CFR
100-149)

•

Washington Water Pollution Control Act (Chapter 90.48 RCW)

•

Washington NPDES Program (WAC 173-216 and -220).

Noise Limitations
•

Washington Noise Control act of 1974 (WAC 173-60).

Other Potential Criteria
•

Endangered Species Act

•

U.S. Fish and Wildlife Coordination Act

•

Migratory Bird Treaty Act
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•

National Historic Preservation Act

•

Native American Graves Protection and Repatriation Act

•

Washington State Environmental Policy Act.

A list of required design deliverables for the T-117 EAA is provided in Section II.A of the SOW
(USEPA 2011). Because the Residential Yards cleanup is being performed as an accelerated
cleanup, certain deliverables have been streamlined and/or incorporated into other documents.
Table 1-1 identifies the deliverables identified in the SOW and indicates how these requirements
are addressed in this RADR submittal package.

1.5 COORDINATION WITH RESIDENTS
A community involvement plan (CIP) has been developed for the Phase 2 Adjacent Streets and
Residential Yards activities (HSPA and Integral 2012). It complements the Phase 1 Sediment and
Upland CIP (Crete and EnviroIssues 2012). A suite of tools and activities are identified in the
CIP that will be used during construction to communicate with the affected property owners
and residents and with the broader community.
Specific coordination efforts with affected property owners and residents will be implemented
throughout the construction process. These include:
•

Pre-construction input on the removal plan

•

Distribution of copies of the community health and safety plan (Appendix D) to
residents and tenants

•

A toll-free hotline for public communication: (877) 999-8117

•

Notification of the proposed construction schedule

•

Confirmation of the beginning of construction activities

•

Daily updates of construction progress

•

Preparation of punch list during pre-final inspection

•

Periodic updates on maintenance activities during vegetation establishment period

•

Final acceptance of restored landscaping.
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2 SITE CONDITIONS
This section provides a summary of the existing physical and environmental characteristics that
are relevant to the Residential Yards cleanup action.

2.1 PROPERTY OWNERSHIP AND ACCESS REQUIREMENTS
Contaminated soils requiring removal have been identified in portions of eight residential
properties. These locations are shown on Figure 1-2. Street addresses for the residential
properties are:
•

8523 Dallas Avenue S.

•

1410 S. Cloverdale Street

•

1421 S. Cloverdale Street

•

1425 S. Cloverdale Street

•

1440 S. Cloverdale Street

•

1445 S. Cloverdale Street

•

1418 S. Donovan Street

•

1430 S. Donovan Street.

Ownership has been identified for each of these properties, and the owners and tenants have
been contacted regarding the planned removal activities. Copies of the access agreements
obtained by the City with each of the property owners and tenants are included in Appendix E.
In some cases, a neighboring yard encroaches on the removal area (i.e., 8519 Dallas Avenue S.,
1412 S. Cloverdale Street, and 1417 S. Cloverdale Street). The owners/tenants of the adjacent
properties have been contacted and notified of the work. Access agreements for these
neighboring properties are included in Appendix E.
The southern alleyway removal will include portions of adjacent properties and affect residents
whose properties back onto the southern alleyway. Residential Yard cleanup will occur on
several of these properties, as noted above. Additional properties potentially affected by
alleyway removal include:
•

1429 S. Cloverdale Street

•

1412 S. Donovan Street

•

1426 S. Donovan Street
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Alleyway removal activities will be coordinated with these residents. Access agreements with
each of these property owners are included in Appendix E.
In addition to the above residential properties, contaminated soil will be removed from City
property including portions of the roadside planting strips along S. Cloverdale Street and the
alleyway between S. Cloverdale Street and S. Donovan Street. The planting strips are within the
public right-of-way and require no special access agreements. However, the Seattle Department
of Transportation will review the work in these areas for compliance with local substantive
requirements.

2.2 NATURE AND EXTENT OF CONTAMINATION
As discussed in Section 1.1, prior investigations have produced extensive data that have been
used to characterize the nature and extent of contaminated soils in the Residential Yards
cleanup area. Pre-excavation confirmation sampling results are provided in Appendix G. The
areal extent of soil contaminated with COCs in excess of the RvALs identified in Section 1.3 is
shown for each of the affected properties on the construction drawings in Appendix A.
In general, total PCB concentrations in the Residential Yards soil to be excavated range from
0.47 to 12 mg/kg and the total PCB concentration in the southern alley soil to be removed ranges
from non-detected to 30 mg/kg. The concentrations of total PCBs in soil remaining at depth in
affected yards and the southern alleyway after excavation and backfilling will be less than
0.50 mg/kg. In general, target excavation depths range from 6 to 36 inches; however, shallower
excavations using hand or Vactor excavation methods may need to be performed within the
root zones of trees and shrubs that will remain in order to ensure the vegetation will not be
damaged.

2.3 TOPOGRAPHY
The topography of the Residential Yards area is generally flat with ground surface elevations
ranging from approximately 18 to 21 ft above mean sea level, based on the North American
Vertical Datum of 1988. Topographic contours at 0.5 ft intervals are provided for each of the
properties included within the construction drawings in Appendix A.
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2.4 PERMANENT UTILITIES AND STRUCTURES
The locations of overhead (i.e., power, telephone, and cable) and underground (i.e., water,
sewer, and gas) utilities are shown on the construction drawings provided in Appendix A. The
locations of site structures, such as buildings, sidewalks, stepping stones, decks, garden sheds,
and patios, and landscape features (i.e., trees and shrubs) are also shown on these drawings.

2.5 TEMPORARY SITE OBSTRUCTIONS
In addition to the permanent site features discussed in Section 2.4, there may be temporary
features such as parked cars, lawn furniture, and gardening tools that may require moving prior
to the start of construction activities.

2.6 SOIL PROPERTIES
Site characterization work conducted by the City in the Residential Yards cleanup area indicate
that shallow soils in affected yards are typically imported fill consisting of topsoil, silt and
sandy silt overlying native alluvial deposits of silts, sandy silts, and sand. Soils encountered
during pre-confirmation sampling generally consist of silt with varying amounts of sand and
gravel. The alleyway soils consist of 1 to 3 ft of sandy to silty gravel overlying native sandy silt
and silty sand. Specific information on the shallow soil lithology in each of the decision units is
available in the field logs for soil cores completed within those units (Appendix G). In all cases
the required removal limits are relatively shallow and occur within the fill and uppermost
native soil unit.

2.7 HYDROGEOLOGIC CONDITIONS
Site characterization work conducted by the City in the Residential Yards cleanup area
determined that shallow soils generally consist of variable thicknesses of silt and sandy silt fill
material underlain by a native upper sand unit and a native lower till unit. The contact between
the two native units was observed at approximately 20 ft below ground surface (Integral 2010).
During pre-excavation confirmation sampling, multiple soil probes were drilled to depths of
4 to 6 ft below ground surface to characterize the extent of contamination within the affected
yards (Appendix G). Field observations and a review of these boring logs indicate that
groundwater is not present at the expected excavation depths. Investigations in the
surrounding area indicate groundwater is encountered at 8 to 13 ft below ground surface
(Integral 2012b).
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2.8 SITE HYDROLOGY
Stormwater drainage within the Residential Yards area is generally collected in catch basins that
are tributary to City combined sewers. The locations of storm sewer catch basins that serve the
affected yards are shown on the construction drawings in Appendix A. No changes to the
stormwater drainage system are included with the Residential Yards cleanup; stormwater
management modifications will be part of the Adjacent Streets cleanup activities.
Stormwater control best management practices (BMPs) will be implemented during
construction to minimize the potential for adverse effects to stormwater quality due to erosion
or accidental spills. A description of the stormwater BMPs is provided in Section 3.7.

2.9 LANDSCAPING
The locations of existing trees and shrubs at each of the affected yards are shown on the
construction drawings in Appendix A. Those trees and shrubs that are to be left in place and
protected during construction are identified on the drawings. All others will be removed at the
start of construction and replaced in accordance with construction drawings and in
coordination with the homeowners.
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3 REMOVAL DESIGN
The primary removal activities for identified decision units within affected properties will
include excavation of contaminated soils to pre-determined depths/elevations and backfilling
with clean import materials to original grades. Most plants and grasses will be removed from
affected properties, while large trees and shrubs will generally be left in place. Following
backfilling of the excavations, the affected yards and parking strips will be restored including
replacement of any removed plants and grasses. Alleyways will be restored with imported
bank-run gravel sub-base and a crushed gravel surface.
Details regarding the construction site layout, equipment use, construction procedures, and
construction schedule will be developed by the City’s construction contractor specified in the
removal action work plan (RAWP). The RAWP will be developed in coordination with the City
and approved by EPA.

3.1 COMMUNITY HEALTH AND SAFETY
The community health and safety plan is provided as Appendix D to this RADR.

3.2 WORK ZONE CONTROLS
Prior to the start of removal activities at the individual affected properties, the City’s
construction contractor will set up a central staging area within the City right-of-way or on the
Port’s property. The Port’s property may be used pending approval of an access agreement and
if the staging activities will not interfere with the Port’s use of the property. As an alternative,
staging may be limited to Dallas Avenue S. and S. Donovan Street rights-of-way, east of 17th
Avenue S. The staging area will be used for equipment and material storage, worker parking,
site trailers, temporary sanitary facilities, etc. This staging area will be fenced to provide
security, and access will be restricted to removal action team personnel and escorted site
visitors only.
At the start of each portion of the Residential Yards cleanup the City’s construction contractor
will establish barriers using yellow precaution tape and temporary fencing to demarcate areas
where active construction activities are to take place. During work hours, only authorized
vehicles, equipment, and personnel necessary for onsite work will be allowed to enter the
designated construction zone. Work zone areas that will be established within the active
construction area include:
•

Materials and equipment storage. This will include any area where the City’s
construction contractor equipment that is not in use is stored or where materials (e.g.,
imported soils) are temporarily stockpiled.
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•

The exclusion zone. The exclusion zone will include all areas where contaminated soils
are exposed including the area of active excavation and loading areas. Activities to be
conducted within the exclusion zone include the demolition/salvage of hardscape and
vegetation prior to excavation. Excavated soil will be loaded directly from the
excavation into containers/trucks; there will be no temporary stockpiling of
contaminated soil. Only authorized personnel with proper HAZWOPER training and
personal protective equipment are allowed in this zone.

•

The contamination reduction zone. This is a transition zone between the exclusion
zone and other construction and offsite areas. All personnel and equipment leaving the
exclusion zone will be decontaminated in the contamination reduction zone to prevent
the potential for uncontrolled transport of contaminated soils to uncontaminated areas.

•

Landscape restoration areas. These are areas of the site where excavation of
contaminated soils has been completed and backfill is being placed. These areas will be
considered part of the active construction area while landscape restoration activities are
in progress. There are no formal restrictions in landscape restoration areas except that
heavy use by residents is discouraged while vegetation is being re-established.

The locations and boundaries of the active construction area and affiliated work zones will be
adjusted as the construction progresses. The extent of the active excavation area will be limited
to what the City’s construction contractor can excavate and backfill during each work day in
order to minimize, or eliminate, the presence of open excavations after work hours. After work
hours, the yellow tape barriers and temporary fencing may be left in place and residents will be
cautioned not to enter into the designated construction area.

3.3 UTILITY AND PROPERTY PROTECTION
The City has provided a survey indicating the locations of structures and known utilities based
on above ground physical evidence, and available records for each of the affected properties are
shown on the construction drawings in Appendix A. A comprehensive utility survey has not
been performed. The City’s construction contractor will be responsible for verifying property
conditions and also identifying the location of underground utilities prior to the start of onsite
construction activities. The RAWP will include a utility protection plan and a site-specific
construction health and safety plan to provide details on the procedures the City’s construction
contractor will follow to protect the utilities from damage and to prevent injury to onsite
personnel and the public.
In general, the excavation depths for the planned soil removals are too shallow to contact
known buried utility lines. However, hand excavation or air/hydro Vactor truck removal will
be performed in any areas expected to be within 2 ft of an underground utility line. Also, care
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will be taken when excavating beneath active overhead power lines to keep all personnel and
excavation equipment at least 10 ft away.
Hand or Vactor excavation will also be performed within 2 ft of any structure identified in
Section 2.4, and within designated areas around protected trees and shrubs to minimize the
potential for property damage from the use of excavation equipment.
Excavations of 3 feet or less around utility poles do not otherwise require special provisions.
However, if poles are observed to be damaged, contain rot, or if conditions otherwise appear to
be unusual or unsafe, Seattle City Light will be notified for further assistance.

3.4 CLEARING AND DEMOLITION
Existing features (e.g., concrete walkways) and vegetation to be removed from each of the
affected yards are shown on the construction drawings in Appendix A. Details concerning the
City’s construction contractor’s procedures to be followed in removing these materials will be
included in the clearing, demolition, and excavation plan as part of the RAWP.
Soil adhering to removed materials to be recycled or reused will be removed using a physical
abrasion method, such as brushing, to attain a clean surface. Removed materials that cannot be
recycled or reused will be transported to an approved Subtitle D landfill. Any removed
materials that are intended to be returned to the site during restoration will be temporarily
stored within the designated contractor staging area until needed.
Vegetation to be cleared will be cut above grade and mulched or composted. Vegetation below
grade will be grubbed and transported to a Subtitle D landfill, together with excavated soil.

3.5 SOIL EXCAVATION AND MATERIAL HANDLING
Details on the planned extent of soil excavation at each of the affected yards, alleyway, and
planting strips are shown on the construction drawings in Appendix A. Yards excavation will
be based on a depth below ground surface (and associated elevation) that may vary across the
decision unit. For the planting strips and alleyway, target excavation elevations for each
decision unit are determined by subtracting the depth of contamination from the lowest
elevation within that unit. Table 3-1 summarizes the excavation design details for each of the
affected properties including area, depth, estimated volume, and target elevation for each
excavation. The addresses for the affected yards, approximate removal volumes and a brief
description of the planned removal activities are as follows:

Integral Consulting Inc.
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•

8523 Dallas Avenue S.—Removal of 120 cubic yards (CY) of soil. The required depth of
excavation is 12 inches. A paved driveway will be removed and replaced with gravel.
A concrete walk will be removed and replaced. An existing shed will be removed.

•

1410 S. Cloverdale Street—Removal of 260 CY of soil. The required depth of excavation
is 24 inches. A brick patio and a flagstone path will be removed and replaced. An
existing shed will be removed.

•

1421 S. Cloverdale Street—Removal of 15 CY of soil. The required depth of excavation is
18 inches. A chain-link fence will be removed and replaced.

•

1425 S. Cloverdale Street—Removal of 205 CY of soil. The required depth of excavation
is 24 inches. A concrete walk will be removed and replaced.

•

1440 S. Cloverdale Street—Removal of 255 CY of soil. The required depth of excavation
is 12 inches. A concrete walk and a gravel driveway will be removed and replaced.

•

1445 S. Cloverdale Street—Removal of 55 CY of soil. The required depth of excavation
varies from 6 to 12 inches, based on specific location. A chain-link fence will be removed
and replaced.

•

1418 S. Donovan Street—Removal of 95 CY of soil. The required depth of excavation is
24 inches. A concrete walk will be removed and replaced.

•

1430 S Donovan Street – Removal of 15 CY of soil. The required depth of excavation is
6 inches. A brick and mortar landscaping wall will be removed and replaced with a
stone block gravity wall. A gravel driveway will be provided in a portion of the front
yard used for parking.

•

S. Cloverdale Street planting strips—Removal of 225 CY of soil. The required depth of
excavation ranges from 12 to 24 inches, based on specific location. Final excavation
depths for the planting strips on the south side of the street will be determined by
sampling during excavation. Sidewalks may be notched and street trees will be cleared
and replaced with tree varieties consistent with Seattle Department of Transportation
requirements. As many as 20 trees may be required.

•

Alleyway between S. Cloverdale and S. Donovan Streets—Removal of 505 CY of soil.
The required depth of excavation ranges from 12 to 36 inches, based on specific location.
The existing gravel topping will be removed, together with the underlying soil. The
alleyway will be restored to a gravel surface.

In general, excavation is expected to be performed using a “bobcat,” small back-hoe, or similar
equipment. Excavation areas will be level-cut and cleanly scraped using a smooth-edged
bucket or grade beam. Special care is required when excavating in tight areas or in the vicinity
of mature trees and bushes to remain, in order to avoid damaging their roots. Hand digging or
excavation with air/hydro Vactor equipment is required within the drip line at the extents of the
canopy area, within 2 ft of building foundations, and within 2 ft of utility lines. The excavation
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depth may be limited to 6 inches as needed to avoid roots. In addition, excavation will be held
to a shallow depth of 2 to 6 inches within a plant’s critical root zone, measuring half of the
diameter of the drip line. If air/hydro Vactor equipment is used, low pressure will be used to
prevent root damage.
Excavations will be observed prior to backfill. In the event that cross-contamination within the
excavation areas is suspected, additional excavation and surface scrapes will be performed as
deemed necessary to capture the potential cross-contaminated material, to the satisfaction of the
City and EPA.
All excavated soils and demolition debris intended for offsite disposal will be placed either
directly into a dump truck, roll-off bin, or similar container. Because of limited space available
at the affected properties the loading areas will likely be located in the street immediately
adjacent to the property. Loading areas are considered part of the exclusion zone and are
subject to work zone controls as described in Section 3.2.

3.6 SOIL MANAGEMENT DURING LOADING
As the loading of trucks will occur locally at each individual yard, there will be no fixed loading
zone for the duration of the project. Trucks and/or containers will be loaded adjacent to
excavation areas such that the vehicle does not enter areas where soil has been disturbed.
Excavated soil loading areas will include the following features to contain accidental spillage
and prevent track-out.
•

A tarp will be used to line the loading area, and area between the excavation area and
the loading area, to capture any spilled soil. Spilled soils will be shoveled into the dump
truck or roll-off container.

•

Temporary berms (e.g., straw wattles or similar) will be placed along the loading area
perimeter to prevent offsite run-on from entering the loading area.

•

A sump will be provided to capture stormwater from the loading area. Stormwater
collected within the loading area will be pumped to a temporary storage tank or a
Vactor truck for disposal at an approved treatment facility.

•

Because trucks will not be entering an area where soil has been disturbed, a wheel wash
will not be provided. Equipment will be “dry” decontaminated to the extent practical
using brooms, shovels, scrapers, etc. However, if equipment inspection reveals that
additional measures are necessary, additional decontamination will be performed using
wash water and rags. Wash water will be collected in a sump and pumped to a
temporary storage tank or a Vactor truck for disposal at an approved treatment facility.
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Vehicles will be decontaminated after exiting each yard and prior to entering a new
yard. Additionally, vehicle traffic in the alleyway will be minimized to the extent
possible to avoid further contamination or recontamination of adjacent areas. Vehicles
transiting the alley will be operated at low speeds such that splashing of water and mud
are minimized. Vehicles will be decontaminated upon exiting the alley or prior to
entering yards by way of the alley.

Specific details on the equipment expected to be used during construction will be discussed
with the property owners and residents during pre-construction briefings to discuss the
removal and restoration activities occurring on their property.

3.7 WASTE TRANSPORT AND DISPOSAL
The disposal location for hazardous substances, pollutants, and contaminants (CERCLA wastes)
removed from the site must be approved by EPA under its Off-Site Rule (OSR). EPA requires
notification at least 2 weeks prior to removal of material from the site to each proposed disposal
location.
OSR acceptability status is dynamic in nature and subject to change. EPA Region 10 has
instituted a policy whereby verification of continued acceptability (VCA) is conducted on
facilities that have been previously found acceptable under the OSR. The purpose of a VCA is
to provide a periodic check to assure that the facility continues to be acceptable. VCAs are
conducted when a request for OSR status is received and a previous VCA has not been
conducted within 60 days prior. VCAs are valid for 60 days.
All excavated soil and removed debris that cannot be recycled or reused will be disposed of at a
RCRA Subtitle D landfill. Transport will be via covered dump truck or roll-off bin. Information
on the receiving landfill and specific haul routes to be used will be presented in the
transportation and disposal plan to be included in the RAWP.

3.8 TEMPORARY EROSION AND SEDIMENT CONTROLS
Temporary erosion and sediment controls that will be implemented at each of the affected
properties during excavation and site restoration will include silt fencing placed around the
active construction area and inserts placed within all nearby stormwater catch basins. Given
the confined nature of the excavations, no further erosion and sediment control measures are
expected to be needed. However, in the event that field conditions warrant additional
measures, the resident engineer will direct the City’s construction contractor to implement them
as necessary to prevent the offsite transport of eroded soils. The additional measures will be
selected from Volume 2 of the City’s Stormwater Code (City of Seattle 2009).
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Further details on the erosion and sediment control practices that will be implemented will be
included in the pollution control and mitigation plan that will be included in the RAWP.

3.9 CONSTRUCTION DEWATERING
Because of the shallow excavation depths, groundwater is not expected to be encountered.
Construction dewatering is therefore expected to be limited to rainfall accumulations within the
excavations. This volume will be minimized by limiting the area of open excavation to what
can be backfilled during a workday and by not excavating during rainy periods when
accumulations of stormwater preclude the safe handling and management of excavated and
backfill materials.
Stormwater collected within excavations will be pumped to a temporary storage tank or a
Vactor truck. Construction waste water collected from excavations will be characterized in
accordance with the approved disposal facility’s requirements.

3.10 GREEN STORMWATER INFRASTRUCTURE
In accordance with the City’s green stormwater infrastructure policy, all disturbed areas that
will be restored with landscaping (i.e., lawns and planting beds) will be provided with
compost-amended topsoil. As required by City of Seattle Standard Specification 9-14.4(9) (City
of Seattle 2011), biosolids or manure feedstocks are not allowed in compost materials used for
this project. No additional stormwater management practices are required within residential
lots.
The surface of the southern alleyway will be repaved with a gravel pavement system. The
gravel pavement media will promote infiltration based on the percolation rate of soil beneath
the excavation prism. However, because the alleyway surface measures less than 10,000 ft2 and
is within the 14th Avenue combined sewer basin, quantification of flow reduction is not
required. As stormwater discharges to combined sewer do not require water quality pretreatment, there are no additional stormwater management requirements associated with the
Residential Yards cleanup. Construction stormwater is addressed in Section 3.7.

3.11 CONFIRMATION SAMPLING
Extensive site characterization sampling was performed to determine the nature and extent of
contamination and establish the excavation dimensions for each of the Residential Yards
decision units. This included pre-confirmation sampling for PCBs to eliminate time delays that
would otherwise occur in obtaining post excavation confirmation results. However, preconfirmation sampling was not performed within the planting strips on the southern portion of
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the S. Cloverdale Street right-of-way because of the presence of an underground gas line.
Confirmation sampling within the planting strip will be performed during excavation in
accordance with the approved quality assurance project plan (Integral 2012a).

3.12 SITE RESTORATION
Following soil excavation, each property will be backfilled with imported soil to the grades
shown in the construction drawings (Appendix A). All imported backfill material will be
obtained from sources that meet the requirements of the technical specifications (Appendix A)
and consistent with the City of Seattle Standard Specifications for Road, Bridge and Municipal
Construction (City of Seattle 2011). Proposed backfill materials will also be chemically tested
for commonly occurring contaminants of spoil materials (e.g., metals, semi-volatile organic
compounds, and pesticides) prior to use as backfill.
Backfilling will be performed as soon as practicable after completing excavations at each
property to minimize potential safety hazards to the community and the nuisance caused by
open excavations. The City’s construction contractor will maintain site access controls until
backfilling and grading activities have been completed. Site access controls will remain in
place, as needed, until landscape restoration has been completed.
In accordance with the City’s green stormwater infrastructure practice of providing appropriate
soil quality and depth, compost amended topsoil will be provided within all non-paved areas
that have been disturbed by the removal action. Compost amended topsoil shall be a mix of
20-35 percent compost and 80–65 percent mineral soil, placed at a minimum 8-inch depth over
4 inches of scarified sub-soil (unclassified borrow). It shall contain no more than 5 percent clay
or silt fines (passing No. 200 sieve). As required by City of Seattle Standard Specification 914.4(9) (City of Seattle 2011) biosolids or manure feedstocks are not allowed in compost
materials used for this project. The imported topsoil shall be compacted to no more than
85 percent modified maximum dry density.
Landscaping of each property will be performed by the City’s construction contractor in
accordance with the construction drawings and technical specifications (Appendix A). This
includes the replacement of removed hardscape and landscaping (i.e., seed, sod, plantings,
shrubs, and trees). The City’s design team met with property owners in developing the
restoration drawings. Modifications to the design, based on feedback from the property
owners, were incorporated into the drawings presented in Appendix A. The City will conduct
follow-up meetings with the property owners to obtain approval of the restoration drawings
prior to construction.
The City will provide for one-time replacement of grass/sod and plantings installed as part of
the Residential Yards cleanup that are not healthy after a period of 1 year, as determined by the
landscape contractor. The replacement will be contingent on property owners/tenants
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providing appropriate routine maintenance and protection of plantings throughout the 1-year
period. Plant replacement will be void if the plantings have not been appropriately maintained
(e.g., watering, weeding, mowing), or in the event of damage due to acts of nature (e.g., fire,
floods, freezing rain, lightning storms, disease, wind gusts over 75 miles per hour), or acts of
vandalism.
Routine maintenance requirements will be described in a maintenance memo that will be
provided by the City to each property owner/tenant upon completion of planting activities. The
maintenance memo will provide site-specific care requirements, based on actual plants, soil,
and lighting conditions for each property. Watering of plants will be critical for plant survival,
with watering needed once or twice per week in the semi dry season (May to June) and two to
three times per week during the dry season (July to October).
The landscape contractor shall meet with the owner/tenant at the time of construction
completion to provide an overview of the anticipated maintenance regime including watering,
mulching, fertilizing and weeding. In addition, the owner/ tenant may schedule two visits from
the landscape contractor, during the growing season (once in early May and once at the end of
July) to provide maintenance of grass/sod and plantings installed as part of the Residential
Yards cleanup. These landscape maintenance services may include weeding of planted beds,
application of fertilizer to sod/lawn areas and plant beds, as well as application of mulch to
planting beds, and limited pruning if necessary.
A maintenance memo, which will explain the maintenance and regimented watering needs of
the landscaping, will be provided to homeowners and tenants during a site walkthrough
following completion of restoration. Immediately following substantial completion, the City
will request concurrence from the property owner/tenants that the restoration work meets the
previously accepted restoration drawings. The owner/tenants will be asked to sign an
acknowledgement that they have reviewed the restoration plantings and have received and
understand the maintenance memo.
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4 CONSTRUCTION SEQUENCE, SCHEDULE AND
ESTIMATED COST
This section discusses the removal action construction sequence, key construction milestones,
City’s construction contractor requirements, cost estimate, and monitoring and maintenance.

4.1 ORGANIZATION OF CONTRACT DOCUMENTS
The contract documents consist of the construction drawings and technical specifications
provided in Appendix A. The contract will be administratively assigned to a pre-qualified
contractor from the City’s list of approved environmental contractors.

4.2 UNIQUE CONSTRUCTION ATTRIBUTES OR SPECIALTY WORK
The soil removal and site restoration work that is being performed is on residential properties
and will be adjacent to and around occupied dwellings. As such, a special level of care is
required to perform the removal action in a manner that protects the health and safety of
residents and the community and also protects public and private property. The work also
involves the excavation, transport, and disposal of contaminated materials under CERCLA,
which requires OSHA HAZWOPER training of site workers, and strict adherence to associated
EPA regulations and guidance. A community health and safety plan is provided in
Appendix D.

4.3 REMOVAL ACTION SEQUENCE
The general construction schedule includes the City’s construction contractor mobilization in
fall 2012 so that excavations and soil replacement can occur before the Port’s Upland Area
cleanup work begins in spring 2013 and to allow the re-establishment of vegetation during
optimum weather conditions. Site cleanup work is anticipated to be completed by mid-winter
2013; periodic landscape replacement and maintenance activities (e.g., watering, fertilizer
application and erosion repair) are expected to continue for up to a year.
The City’s construction contractor will provide a detailed construction sequence and schedule
in the RAWP. In general, a standard sequence will be applied to each affected yard. Prior to
clearing and excavation of each affected yard, perimeter controls will be provided around the
exclusion zone, consisting of both the excavation area and loading area to protect adjacent areas
from cross-contamination. The loading area and the pathway between the loading area and the
excavation area will be protected with liners. The excavation area will be cleared and excavated
to the depths indicated on the construction drawings. Survey confirmation will be performed
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following the excavation to verify that target depths have been met. Upon approval of the postexcavation survey, excavated areas will be backfilled with imported backfill in accordance with
the construction drawings and technical specifications in Appendix A. Survey confirmation
will be performed following backfill to verify that the site has been restored to pre-removal
grades. Installation of replacement hardscape and landscape materials will be performed upon
acceptance of the post-backfill survey.
Work on multiple residential lots will be sequenced to minimize the length of time that
excavations will be open within each yard. This may mean that excavation and backfill is fully
complete within one yard before the construction crew moves on to the next. Excavation and
backfill within planting strips will be performed following completion of the affected yards
along which they front. Excavation and backfill of the alleyway will be performed in
conjunction with the backyards of adjoining residential lots.

4.4 CONSTRUCTION SCHEDULE MILESTONES
This section presents a preliminary target construction schedule for implementing the removal
action. The target schedule will be further developed after award of the construction contract
and during development of the RAWP.
The preliminary target schedule is:
Select City’s construction contractor

Mid-August 2012

100% Design submitted to EPA

Late October 2012

Draft City’s construction contractor’s RAWP
submitted to EPA

Mid-October 2012

EPA’s RAWP review comments to City’s
construction contractor

Mid-November 2012

Final RAWP issued

Late November 2012

Property owner notifications

Beginning Mid-November 2012

Construction equipment mobilization

Late November 2012

Site surveying and staking

Early December 2012

Residential Yard excavation and soil replacement

December 2012 – January 2013

Vegetation replacement (non-seed/sod)

February 2013

Property restoration maintenance

as needed through February 2014

4.5 COST ESTIMATE
An Engineer’s Construction Cost Estimate Summary is provided in Table 4-1.
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Figure 1-1.
T-117 Early Action Cleanup Site Overview

N:\GIS\Projects\A0006_City_of_Seattle\15_T117\Working_MXDs\NotStandard\Template_Overview_CIP_11202012.mxd - 11/21/2012 @ 10:28:25 AM

D al
las
Ave
S
8500
8519

South Park Marina
8523
8525

8529

1410

1412

1420

1424

1440

T-117 Upland

S Cloverdale St

8601

1425

1429

1445

8609

8617

8602

17th Ave S

1421

1417

16th Ave S

1415

14th Ave S

S:\se\A0006_Lower-Duwamish_Various\A0006_15H_T117\Working_MXDs\60pctDesign\Fig2_Excavation_Yards_10292012.mxd 10/29/2012 2:27:45 PM

8603

8620
1412

1418

1426

1430

1438

1442

1446

1450

S Donovan St
T-117 EAA Boundary
Alleyway and Landscape Strip Excavation Areas
Residential Yard Excavation Area
Tax parcels
2574

1433

Buildings with addresses

Background imagery is for reference purposes only, courtesy of the City of Seattle
and dated 2009.
0

25

50
Feet

100

N

Boeing South Park
1-2.
Figure 2
Yards
Soil Excavation Boundaries for Residential Yards
Lower Duwamish Superfund Site - Terminal
Terminal 117
117 Early
EarlyAction
ActionArea
Area

TABLES

T-117 Residential Yards
Removal Action Design Report

November 30, 2012

Table 1-1. Locations of Required Documents
Intermediate / Pre-Final Design Deliverables (USEPA
2011, SECTION II.A)
Investigation Site Health and Safety Plan (HASP)
Removal Action Design Report (RADR)
Permitting and Site Access Plan (USEPA
2011, Section II.E)
Construction and O&M cost estimate
Project schedule
Drawings and specifications
Construction Quality Assurance Plan (CQAP)
Site QA HASP
Community HASP
Quality Assurance Project Plan (QAPP)
Field sampling results
Removal Action Work Plan (RAWP)
Site Management Plan
Pollution Control and Mitigation Plan
Transportation and Disposal Plan
Green/Sustainable Remediation Plan
Construction Site HASP

Document Location
Previously submitted and approved

Sections 1 and 2
Section 4
Section 4
Appendix A
Appendix B
Appendix C
Appendix D
Appendix F
Appendix G

Included in RAWP
Included in RAWP
Included in RAWP
Included in RAWP
Appendix to the RAWP

Other Intermediate / Pre-Final Design Plans
Identified in the SOW
Water Quality Monitoring Plan
Operation, Maintenance, and Monitoring Plan
Compensatory Mitigation Plan
Biological assessment (USEPA 2011,
Section II.G)

Not applicable to Residential Yards
Not applicable to Residential Yards
Not applicable to Residential Yards
Not applicable to Residential Yards

References:
USEPA. 2011. Administrative Settlement Agreement and Order on Consent for Removal Action
Implementation (Settlement Agreement and Statement of Work [SOW]). June 9, 2011. U.S.
Environmental Protection Agency Region 10, Seattle, WA.
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Table 3-1. Excavation Depths, Elevations, and Quantities

Affected Property, Ownership, and Decision Unit
8523 Dallas Avenue S. (Security National Mortgage)
DU01
1410 S. Cloverdale Street (McKnight)
DU03
1421 S Cloverdale Street (Hill)
DU36a
DU36b
1425 S. Cloverdale Street (Collins/Johnson)
DU35
DU35a
1440 S. Cloverdale Street (Collins/Malagon)
DU14
1445 S. Cloverdale Street (Barnett)
DU32a
DU33a
DU33b
1418 S. Donovan Street (Carroll)
DU25
DU25a
DU25b
1430 S. Donovan Street (Colson)
DU 23
Yard Subtotal
S. Cloverdale Street Planting Strip, North (Seattle DOT)
PS North A
PS North B
PS North C
S. Cloverdale Street Planting Strip, South (Seattle DOT)
PS South A
PS South B
PS South C
Planting Strip Subtotal
Southern Alleyway (Seattle DOT)
14a, 14b, 14c
15a, 15b, 15c
16a, 16b, 16c
17a, 17b
21a, 21b
Northern Alleyway (Seattle DOT)
18b
19b
20b
Alleyway Subtotal

Minimum
Removal Depth
a
(ft bgs)

Lowest DU
Elevation
(ft NAVD88)

Target
Removal
Elevation
(ft NAVD88)

1.0

17.9

16.9

1,878

121.4

2.0

18.7

16.7

2,829

261.3

1.5
No Removal

20.1
-

18.6
-

233
-

17.6
-

2.0
2.5

19.9
19.9

17.9
17.4

1,747
770

132.9
73.7

1.0

19.5

18.5

3,198

253.2

0.5
1.0
No Removal

c

20.1
20.6
-

19.6
19.6
-

749
546
-

31.4
25.4
-

2.0
No Removal
No Removal

19.6
-

17.6
-

864
-

93.2
-

0.5c

TBD

TBD

TBD
12,814

TBD
1,010.2

1.0
2.0
1.0

19.1
19.8
20.2

18.1
17.8
19.2

947
359
260

48.5
35.5
15.2

2.0
d
2.0
d
2.0

d

19.2
19.5
19.9

17.2
17.5
17.9

305
348
642
2,861

29.7
34.0
63.1
226.0

2.5
1.0
1.0
1.0
3.0

20.7
20.5
20.1
19.7
20.5

18.2
19.5
19.1
18.7
17.5

1,910
707
733
1,419
839

231.3
36.6
42.9
80.2
112.1

No Removal
No Removal
No Removal

-

-

5,608

503.1

Removal Area
(sf)

Removal
Volume
(cy)b

21,283
1,739.3
Project Total
Notes:
a
Minimum removal depth defined by pre-design confirmational sampling concentrations below the removal action level of 1.0 mg/kg. Refer to
the pre-excavation confimation sampling results for the Residential Yards study area (Appendix G of the removal action design report; Integral
2012).
b

Based on level excavation at the target elevation across the entire decision unit.

c

0.5 ft held as minimum excavation depth. Pre-design confirmation sampling indicated non-exceedence below 0.2 ft.

d

Removal depth was not pre-confirmed due to presence of shallow utility line. Additional excavation may be necessary based on postexcavation confirmation sampling results.
TBD = To be determined, pending completion of pre-construction survey.
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Table 4-1: Engineer's Construction Cost Estimate Summary
Bid Item Description
DIRECT CAPITAL COSTS
1
Mobilization and Demobilization/ Project Management
2
Traffic Control (includes Traffic Signs)
3
Pollution Prevention Planning and Execution
Removal Action Work Plan
4
5
6
7
8
9
10
11
12

Site Demolition and Salvage
Debris Handling and Recycling
Excavation, Loading and Disposal
Hand Excavation: Excavation, Loading, Disposal, and Backfill with Compaction
Backfill Re-Grade: Furnish and Place Including Compaction
Restoration
Surveying
Landscaping
TOTAL ENGINEER'S ESTIMATE FOR BIDDING
CONTINGENCY
Tax (9.5%) (See Overall Project Summary)
TOTAL

Quantity

Unit

Unit Cost ($)

1
1
1
1

LS
LS
LS
LS

237,520
66,030
22,344
25,000

$
$
$
$

238,000
66,000
22,000
25,000

1
67
1686.2
53
1
1
1
1

LS
TON
BCY
CY
LS
LS
LS
LS

34,167
90
104
309
64,504
14,517
50,000
48,100

$
$
$
$
$
$
$
$
$
$
$
$

34,000
6,000
176,000
16,000
65,000
14,517
50,000
48,000
761,000
152,200
87,000
1,000,000

Notes: 1. Unit costs include contractor overhead and profit.
2. All quantities are estimates, which may be refined.
3. All materials unit rates include costs for purchase, loading, and delivery of materials to the site,
along with quality control sampling, O&P.
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