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POLLUTION CONTROL HEARINGS BOARD
FOR THE STATE OF WASHINGTON

Airport Communities Coalition,
Appellant,
PCHB No. 01-160
V.
DECLARATION OF ROGER A. PEARCE
Department of Ecology and
The Port of Seattle,
Respondents.

Roger A. Pearce declares as follows:

1. Identity of Declarant. I am one of the attorneys representing respondent Port of

Seattle in this action. I am over the age of eighteen, have personal knowledge of the facts stated in
this declaration, and am competent to testify to those facts.

2. Identification of Attached Documents. Attached as exhibits to this declaration are

true and correct copies of the following documents which were prepared by the Port of Seattle and
its expert constultants and which have been provided to the Department of Ecology pursuant to the
amended §401 Certification on JARPA Application No. 1996-4-02325:

Exhibit A. Wetland A17 Restoration plan, which is part of the Miller Creek Riparian

Corridor and Instream Enhancement Project and was prepared pursuant to Condition D.4 of
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the amended §401 Certification and submitted to the Washington Department of Ecology on
or about November 9, 2001.

Exhibit B. Proposed Construction BMPs to Prevent Interception of Contaminated Ground
Water by Utility Coridors and Plan to Monitor Potential Contaminant Transport to Soil and
Ground Water via Subsurface Utility Lines, both of which were prepared pursuant to
Condition F.1 of the amended §401 Certification and both of which were submitted to the
Washington Department of Ecology on October 2, 2001.

Exhibit C. Third Runway Embankment Seepage and Groundwater Monitoring Plan, which
was prepared pursuant to Condition E.3 of the amended §401 Certification and was
submitted to the Washington Department of Ecology on November 16, 2001.

Exhibit D. Appendices F and N to the revised Natural Resources Mitigation Plan
(“NRMP”). The revised NRMP was prepared pursuant to Conditions D.1 through D.7 of the
amended §401 Certification and was submitted to the Department of Ecology on or about
November 20, 2001. The NRMP responds to the conditions and requirements in Section D
of the amended §401 Certification. Appendices F and N summarize the additional mitigation
proposed by the Port. The additional mitigation (5.79 acres) is located in the Miller Creek
basin and has been planned at the request of the U.S. Army Corps of Engineers to further

assure no net loss of wetland functions would result from the Master Plan Update projects.

I declare under penalty of perjury under the laws of the state of Washington that the
foregoing is true and correct. J/l/\

Executed at Seattle, Washington, this &\

Voo Ao

Roger A&Pearce

day of November 2001.
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1. INTRODUCTION

As currently configured, Seattle-Tacoma International Airport (STIA) is unable to efficiently meet
existing and future regional air travel demands. In response to growth forecasts for passenger and
cargo volumes at STIA, a variety of facility improvements are planned to meet travel demands in
the Puget Sound Region and reduce aircraft arrival delays during poor weather. These
improvements were developed through a master planning process, then updated to reflect revised
growth forecasts for passenger use.

Master Plan Update improvements that directly affect streams and wetlands include extending
runway safety areas at the north ends of two existing runways, developing the South Aviation
Support Area (SASA), and constructing a new third runway. The Port of Seattle (Port) submitted a
mitigation plan (Natural Resource Mitigation Plan Master Plan Update Improvements Seattle
Tacoma International Airport [NRMP] [Parametrix 2000a]) as part of its request for Section 404
and Section 401 Clean Water Act approvals from the U.S. Army Corps of Engineers (ACOE) and
the Washington State Department of Ecology (Ecology). The NRMP provides detailed mitigation
designs for impacts to wetlands, streams, floodplains, and drainage channels that would occur
during implementation of the STIA Master Plan Update improvement projects. The NRMP will be
revised to reflect conditions in the Section 401 water quality certification and additional mitigation
requested by ACOE. This report will be submitted to Ecology in advance of the date identified in
the Section 401 water quality certification.

1.1 TEMPORARY IMPACTS AND WETLAND A17 MITIGATION

During review of the Master Plan Update improvements, Ecology (2001) requested that additional
mitigation be provided to address impacts from temporary construction-related impacts, some of
which could span a 5-year period’. This additional mitigation consists of restoring wetland,
channel, and buffer areas associated with Wetland A17. The minimum area of new mitigation
(wetland and buffer) is 11.71 acres; however, this plan provides 12.01 acres of mitigation. The new
mitigation reduces the temporal impacts to wetlands and wetland functions resulting from
temporary impacts that extend for more than 1 year. As described in the NRMP, wetland areas
subject to temporary impacts will be restored.

This report describes the additional in-basin mitigation on about 12 acres of property that is
designed to restore and enhance physical and biological functions in Wetland A17 (including its
sub-areas, Water D, Wetlands Al17a, A17b, Al7c, and A17d). Additionally, the upland buffers
surrounding the wetland and Water D (a small intermittent stream that flows through the wetland)
will be enhanced. The mitigation area is located in the Third Runway Acquisition Area, and is
owned, or will be owned by the Port (Figure 1).

AR 005917
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In developing this plan, the Port used guidance from Ecology and ACOE to identify an appropriate
in-basin mitigation activity that will compensate for project impacts to wetland and stream
functions. Elements of this mitigation plan are specifically targeted to restore and increase organic
carbon production and export functions the area may provide to Miller Creek located downstream of
the Master Plan project area.

The mitigation described in this report represents an addition to the Miller Creek riparian corridor
and instream enhancement projects described in Section 5.2 of the NRMP. Because Wetland A17
and Water D are located immediately adjacent to the Miller Creek mitigation site, and because it
uses the same restoration and enhancement techniques, it will be integrated into the previously
described mitigation plan and legally binding restrictive covenants.

1.2 OTHER MITIGATION REQUESTED BY THE ARMY CORPS OF ENGINEERS

In addition to mitigation at Wetland A17, ACOE has asked the Port to provide addition mitigation
that further assures potential impacts to wetland functions are mitigated. The Port is evaluating
addition mitigation at Lora Lake (including increased buffer and wetland restoration by removing
historic fill) and at the Des Moines Way Nursery site’ (to consist of wetland restoration, wetland
enhancement, Miller Creek enhancement, and upland buffer enhancement).

1.3 OVERALL MITIGATION

As a result of the new mitigation described in Sections 1.1 and 1.2, over 112 acres of on-site
mitigation in the Des Moines, Miller, and Walker Creek watersheds is provided (Table 1). The
combination of wetland fill and restoration results in a 3 to 4 percent loss of wetland and aquatic
habitat area for these watersheds (Table 2). The NRMP explains how the 112 acres of in-basin and
65 acres of off-site mitigation is designed to compensate for the loss of wetland functions associated
with these impacts.

AR 005919

2 The Des Moines Way Nursery site is located at the NE quadrant of the intersection of SR 518 and Des Moines
Memorial Drive.
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Table 1. Summary of wetland mitigation credit for Seattle-Tacoma International Airport Master Plan
Update improvements.

Mitigation Mitigation Area (ac) Mitigation Credit
IN-BASIN
Wetland Restoration — Credit ratio 1:1
Remove Fill Adjacent to Lora Lake 1.00 1.00
Remove Fill at Des Moines Way Nursery Site 2.00 2.00
Remove Fill at Wetland A17 0.30 0.30
Vacca Farm (prior converted cropland and other upland) 6.60 6.60
Temporary Impacts 2.05 2.05
Subtotal 11.95 11.95
Wetland Enhancement — Credit ratio 1:2
Des Moines Way Nursery 0.86 0.43
Vacca Farm (Farmed Wetland, Other Wetlands, Lora Lake) 5.70 2.85
Wetlands in Miller Creek Wetland and Riparian Buffer 10.25 5.12
Tyee Valley Golf Course 4.50 225
Wetland in Des Moines Creek Buffer ' 1.01 0.51
Subtotal 22.32 11.16
Buffer Enhancement- Credit ratio 1:5
Miller Creek Buffer, South of Vacca Farm 40.86 8.17
Vacca Farm 4.58 0.92
Lora Lake 1.81 0.36
Tyee Valley Golf Course Mitigation Area Buffer 1.57 0.31
West Branch Des Moines Creek Buffer 3.38 0.68
Des Moines Way Nursery 2.73 0.55
Subtotal 54.93 10.99
Preservation — Credit Ratio 1:10
Borrow Area 3 Wetland 2.35 0.24
Borrow Area 3 Buffer 21.20 2.10
Subtotal 23.55 2.34
Total In-Basin *" 112.75 36.44

OUT-OF-BASIN
Wetland Creation® - Credit ratio 1:1

Forest (17.20 acres), shrub (6.0 acres), emergent (6.20 acres), 29.98 29.98
and open water (0.60 acres)
Wetland Enhancement - Credit ratio 1:2 19.50 9.75
Buffer Enhancement - Credit ratio 1:5 15.90 3.18
Total Out-of-Basin 65.38 42.91
TOTAL 177.43 79.35

Mitigation credit has not been assigned for relocating a portion of Miller Creek channel, instream enhancement
projects, drainage channel replacement, Des Moines Creek buffer enhancement, or a $300,000 trust fund for
watershed restoration.

In-basin mitigation area divided by wetland impacts (18.37 acres permanent plus 2.05 acres temporary)
provides a 5.5:1 aerial replacement ratio.

¢ Based on maps of hydric soils, mitigation can be also characterized as restoration. AR 005920
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Table 2.  Changes in wetland and aquatic habitat areas in the Miller, Walker, and Des Moines Creek basins.

Watershed and Sub-Area Area Impact Restoration
Miller Creek Basin
Arbor Lake 37 0.00 0.00
Lake Burien 30 0.00 0.00
Riparian wetlands near S. 144® Way 2.00 0.00 0.00
Tub Lake Peatland/N. SeaTac Park Wetlands 21.01 0.00 0.00
North Employee Parking Lot Wetlands 1,2 0.81 0.00 0.00
Des Moines Way Nursery 0.86 0.00 2.00
Runway Safety Areas/North End 27.84 275 0.40
Vacca Farm Mitigation 8.07 0.00 6.60
Miller Creek Riparian 1.05 1.05 0.03
Third Runway Embankment 15.74 11.03 1.2
Total 111.08 14.83 10.23

NET CHANGE?: 4.5 acres 4.0%

Walker Creek Basin
Wetland 43 3343 0.00 0.00
Wetland 44 3.08 0.54 0.28
Miscellaneous 0.99 0.99 0.00

Total - 375 1.53 0.28
NET CHANGE?: -1.25 acres 3.3%

Des Moines Creek Basin

WSDOT Wetland B 6.60 0.00 0.00
Bow Lake Wetlands 25 0.00 0.00
SASA Area 7.22 2.95 0.17
Borrow Areas 24.24 1.04 0.00
Tyee Valley Golf Course 38.51 0.07 0.00

Total 101.57 4.06 0.17

NET CHANGE?: -3.89 acres 3.8%

PROJECT TOTAL 250.15 20.42 10.68
NET CHANGE -9.74 acres 3.9%

? Estimates of changes exceed actual changes, because they do not include riparian wetlands outside the project area,
wetlands at the mouths of Miller, Walker, and Des Moines Creeks, or other wetlands that are likely to be present on
undeveloped or developed areas. See Tables 4.1-2 and 4.1-3 in the NRMP (Parametrix 2000a) for a summary of the
mitigation planned to compensate for wetland functions associated with these changes.

AR 005921
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2. WETLAND A17 RESTORATION AND ENHANCEMENT

Existing residential development in Wetland A17 and its buffers includes about 34 buildings,
several culverts and fill crossings, lawns, fences, driveways, gardens, retaining walls, and other
impacts of human habitation. As a result of these land uses, native vegetation has been removed
from most of Wetland A17 and its associated buffers. Native forest vegetation has been removed
and replaced by impervious surfaces, buildings, lawn, or landscaping. These alterations have
contributed to the reduced ability of the existing wetland and buffer to support biological and
physical functions necessary to maintain functioning habitat in the wetland and adjacent stream.

The goal of this mitigation plan is to increase functional performance of Wetland A17 (which
includes wetland fragments delineated as Wetlands A17a, A17b, Al7c, and Al17d, a ditch named
Water D, and their associated upland buffers). Enhancement of the wetland, Water D, and buffers
will improve the biological functions of the wetland and the riparian buffer, by restoring natural
patterns of nutrient cycling and retention, and by increasing organic carbon export to Miller Creek.
The mitigation will also improve the habitat and food resources in the area. The restoration and
enhancement of these areas will improve the current degraded condition of the area by removing
existing disturbances and pollutant sources. The mitigation will also remove invasive non-native
plant species such as Himalayan blackberry (Rubus discolor), English ivy (Hedera helix), and reed
canarygrass (Phalaris arundinacea).

To achieve the mitigation goal, restoration activities will include removing buildings, driveways,
culverts, fences, and invasive non-native plants from the area. Areas within wetlands and buffers
that contain buildings will be regraded to restore topographic contours and replanted with native
trees and shrubs. A native forested buffer will be established along the entire length of Water D and
by removing three portions from culverts, approximately 125 linear ft of channel will be restored.

This mitigation plan will add a total of 12.01 acres of mitigation to the Miller Creek riparian
corridor (Table 3). The mitigation will consist of the following:

¢ Restoration of 0.30 acre of filled wetland that is adjacent to Wetland A17.

o Enhancement of 2.69 acres of Wetlands A17a, A17b, Al7c, and Al7c.

e Enhancement of 8.86 acres of upland buffer around the wetland and Water D channel

e Enhancement of 0.16 acre of the Water D channel.

¢ Restoration of 125 linear feet of the Water D channel by removing culverts and fill.
The report organization is based upon the Guidelines for Developing Freshwater Wetlands
Mitigation Plans and Proposals (Ecology 1994). The mitigation plan, goals, and objectives are
introduced first, followed by a description of the project site, existing ecological conditions, the
rationale for selecting the project, and any constraints associated with the proposed mitigation.

Finally, the mitigation design is described in detail including performance standards, monitoring
schedules, and maintenance and contingency measures necessary to ensure mitigation success.

AR 005922
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Table3. Summary of mitigation areas and mitigation credit for Wetland A17 restoration.

Mitigation Mitigation Area (acres) Mitigation Credit (acres)
Wetland Restoration — Credit ratio 1:1

Fill in Wetland A17 0.30 0.30
Wetland Enhancement — Credit ratio 1:2

Wetland A17 2.69 1.35

Water D 0.16 0.08
Buffer Enhancement- Credit ratio 1:5

Wetland A17 and Water D 8.86 1.77
TOTAL MITIGATION 12.01 3.50

2.1 GOALS, OBJECTIVES, AND DESIGN CRITERIA

The primary goal of this plan is to restore non-avian habitat wetland functions to Wetland Al17,
Water D, and their associated buffers. The wetland functions to be enhanced include nutrient and
sediment trapping, organic matter export, small mammal habitat, and amphibian habitat. These
actions will also improve and support aquatic habitat functions in Miller Creek, which is located
immediately downslope of the mitigation area. The specific design objectives and design criteria
for the mitigation area are listed in Table 4.

Because of its proximity and similarity to the mitigation planned in the Miller Creek riparian
corridor, the Wetland A17 mitigation area will be incorporated into the Miller Creek riparian
corridor mitigation project. The NRMP, including Appendix B and the restrictive covenants, will
be revised to reflect this new mitigation.

2.2 MITIGATION SITE DESCRIPTION

The mitigation area is located adjacent to the Miller Creek riparian corridor mitigation area and is
within a portion of the third runway “acquisition area” (see Figure 1). The mitigation site is
bounded by South 160™ Street to the north, the main stem of Miller Creek to the south, 8™ Avenue
South to the east, and Des Moines Memorial Drive to the west. The mitigation site consists of
Wetland A17, Water D, and associated uplands. Wetland A17 is located in a shallow swale, and is
located generally within back yards of several houses (Figure 2). Water D is a small ditch with
intermittent flow occurring within Wetland A17, ultimately draining into Miller Creek. The
topography of the site is relatively flat in the western portion of the project area, generally from the
eastern wetland boundary to Des Monies Memorial Drive. The eastern portion of the mitigation
area slopes to the west from a topographic ridge situated outside of the project area.

Wetland A17 was delineated and surveyed by Parametrix. The boundaries were verified by ACOE
as reported in the Wetland Delineation Report Master Plan Update Improvements Seattle-Tacoma
International Airport (Parametrix 2000b).
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Table 4.

Mitigation goals, design objectives, and design criteria for the Wetland A17 restoration project.

Design Objectives

Design Criteria

Enhance and restore
2.99 acres of riparian
wetland (not including
Water D).

Enhance and restore
approximately 8.86
acres of riparian buffer
along Wetland A17 and
Water D.

Increase shade and
detritus input to Water D
(0.16 acre).

Provide long-term
protection to the
mitigation area.

Demolish and temove structures located within the wetland and buffer. Remove

fences, driveways, sidewalks, etc. from the wetland and buffer.

Regrade portions of the wetland where residential structures have been located to
establish historic topography in the wetland. Restore wetland conditions to these areas.

Remove the driveway between Wetlands A17a and A17b and remove the driveway
and culvert between Wetlands A17b and Al7c. Restore the areas to wetland
conditions.

Plant native tree species at a density sufficient to achieve 280 trees per acre in
identified areas.

Plant native shrub species sufficient to achieve densities of at least 2,100 shrubs per
acre in identified areas.

Plant existing lawn areas and other areas dominated by non-native species with native
forest and shrub vegetation.

Demolish and remove structures; driveways, sidewalks, fences, lawn, landscaping, and
non-native vegetation located within the buffer of Wetland A17 and Water D.

Remove potential water quality impacts such as septic systems (at least 14 of the 29
parcels have on-site septic systems) and on-site impervious surface that generates
untreated stormwater runoff.

Plant native forest vegetation along riparian buffer areas that are cleared or disturbed
during demolition activities.

Plant the buffer adjacent to the stream with native trees and shrubs, where applicable,
to provide overhanging vegetation and provide future sources of large woody debris
(LWD) and organic matter into the stream.

Remove railroad ties retaining portions of the Water D stream bank. Add LWD to the
Water D channel to increase and restore rates of in-channel processing of organic
matter.

Establish restrictive covenants to permanently protect Wetland A17, Water D, and
their buffers.

Install fencing and signs to designate the area as a protected mitigation site.

2.3 OWNERSHIP

The Port owns all parcels subject to the mitigation actions described in this report. The mitigation
site has been located to avoid potential conflicts with the design and siting of the TRACON and
ASDE facilities.

AR 005925
2.4 RATIONALE FOR SELECTION

Restoring the riparian habitat in Wetland A17 and Water D provides on-site and in-kind
opportunities to mitigate temporary impacts to wetland and stream functions from implementation
of the Master Plan Update improvements. Despite historic degradation, the downstream reaches of
Miller Creek contain salmonids in downstream areas. Acquisition, permanent protection, and
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restoration of a significant portion of Miller Creek, including this mitigation area have the potential
to significantly enhance wetland and aquatic habitats in the Miller Creek basin, including
downstream segments not within the project area. Removing residential land uses and associated
non-point source pollution and physical impacts, such as clearing and dumping, will enhance the
wetland and riparian plant communities, as well as water quality and aquatic habitat within the
stream.

The restoration and enhancements provide an exceptional opportunity to remove anthropogenic
impacts, and to establish a large, contiguous riparian habitat corridor within a highly urbanized
watershed. Few such opportunities exist to perform habitat restoration at this scale on significant
salmonid-bearing streams in the Seattle area urban environment.

2.5 CONSTRAINTS

There are no implementation constraints to the mitigation plan as proposed.

2.6 BUFFER AVERAGING

A buffer averaging approach was used to establish protective buffers around Wetland A17 and
Water D. Buffer averaging was necessary to provide sufficient area for two airport navigation
facilities (see Figure 2). The navigation facilities are the Airport Surface Detection Equipment
(ASDE) facility and a security fence and 20-ft setback associated with the Terminal Radar
Approach Control (TRACON) facility.

The Federal Aviation Administration (FAA) has identified two potential sites where ASDE could be
located. The FAA is currently evaluating the suitability of these two alternative locations, which
total 0.93 acre. The potential sites have been removed from the mitigation area and (a munimum of)
0.93 acre is added to the buffer averaging areas.

The TRACON security fence is the only part of the TRACON site that conflicts with Wetland A17
mitigation. Because FAA security requirements include the clearing vegetation 20 ft away from the
fenceline, the area where this clearing is required (0.55 acre) has been excluded from the mitigation
area. This area (0. 55 acre) is also included in the buffer averaging areas.

Overall, as shown in Figure 2, to compensafe for the reduction of buffer width described above,
approximately 1.48 acres of additional buffer is established at the southeast and southwest portions
of Wetland A17.

2.7 ECOLOGICAL ASSESSMENT OF THE MITIGATION SITE

The overall site conditions located within the project area were assessed and native and non-native
plant communities were identified (Appendix A). The following section summarizes existing
conditions found within the Wetland A17 project area.
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2.7.1 Hydrology

Wetland hydrology in Wetland A17 is maintained by shallow groundwater sources and surface
inflow from Water D, which originates in back yard ditches west of Des Moines Memorial Drive
and north of South 160™ Street. Soil saturation is present in portions of the wetland during much of
the year. Short periods of shallow inundation occur during wet periods and were observed in
several locations in the wetland during April and October 2000. Flowing water is generally present
in Water D during much of the time between November and May.

2.7.2 Soils

Soils in the project area were mapped as Alderwood and Norma soil types by the 1952 soil survey
of King County (USDA 1952). The Norma soil is a hydric (wetland) soil type that occurs in
drainageways, while the Alderwood soil type formed in uplands on glacial till soils. The Soil
Survey of King County Area Washington (Snyder et al. 1973) excluded the area from soil mapping.
Field investigations found soils in the wetland to be alluvial soils with areas of high organic matter
(sapric muck) near the center of Wetland A17, near Water D. Soils throughout the remainder of the
wetland were sandy loam. The soil in the buffer typically consists of Alderwood series which, are
primarily made up of moderately well drained soils forming on glacial till (Snyder et al. 1973). In
some upland areas, the soils were predominantly a sandy loam, with a soil profile that corresponds
to Indianola soils (Snyder et al. 1973).

2.7.3 Vegetation

Wetland A17 contains forest, shrub, and emergent wetland communities. Dominant vegetation in
the forested portions of the wetland are black cottonwood (Populus balsamifera), red alder (4lnus
rubra), westem redcedar (Thuja plicata), and Pacific willow (Salix lucida). The shrub-dominated
areas of the wetland primarily consist of Himalayan blackberry and salmonberry (Rubus spectabilis)
with creeping buttercup (Ranunculus repens), reed canarygrass, common velvetgrass (Holcus
lanatus), field morning glory (Convolvulus arvensis), and horsetail (Equisetum spp.) below. In
several locations, especially in the western portion of the project area, the emergent communities
consist of lawns associated with homes. The lawn areas contain red fescue (Festuca rubra),
bluegrass (Poa spp.), common velvet-grass, and creeping buttercup. In the limited areas that are not
mowed, small-fruited bulrush (Scirpus microcarpus), beaked sedge (Carex stipata), watercress
(Rorippa nasturtium-aquaticum), and slough sedge (Carex obnupta) are present.

Upland vegetation on either side of Wetland A17 has been altered by residential development. For
example, the upland vegetation on the west side of the wetland consists primarily of turf grass
lawns, areas of ornamental non-native landscaping, or non-native invasive plant species such as
Himalayan blackberry, reed canarygrass, English holly (Zlex aquifolium), or cherry laurel (Prunus
laurocerasus). Several mature trees such as Douglas fir (Pseudotsuga menziesii), western redcedar,
and other non-native tree species have been planted around houses and in maintained lawn area to
create a park-like setting. The majority of the upland vegetation on the east side has been removed
and replaced with lawn and landscaping; however, some parcels, such as parcels 228, 232, and 237
contain patches of native Pacific northwest forest vegetation. Common species identified in the
canopy layer of these areas include Douglas fir, western redcedar, bigleaf maple (Acer

Miller Creek Riparian Corridor and Instream Enhancements - Wetland A17 Restoration November 2001
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macrophyllum), and Pacific madrone (Arbutus menziesii) with Indian plum (QOemleria
cerasiformis), hazelnut (Corylus cornuta), vine maple (Acer circinatum), swordfern (Polystichum
munitum), and salal (Gaultheria shallon) in the understory.
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3. MITIGATION DESIGN

As described earlier, the mitigation plan consists of enhancing Wetland Al7, Water D, and
associated upland buffers by restoring native plant communities (see Figure 2). Since vegetation
conditions within Wetland A17 vary; four general enhancement actions will be implemented (Table
5). Additionally, Appendix A contains a table that describes mitigation actions that will occur on
each parcel. Depending on existing conditions in a given part of the buffer, mitigation actions may
include one of the following actions:

e Removing structures and/or existing non-native invasive vegetation, regrading the area, and
re-planting with native vegetation (i.e., clearing and re-planting).

e Controlling and managing patches of non-native invasive vegetation and re-planting with
native vegetation (i.e., invasive vegetation management and re-planting).

e Retaining the existing native vegetation matrix but infill planting to increase species
diversity and habitat structure (i.e., infill planting).

e Retaining and protecting existing native vegetation with the designated buffer (i.e.,
protection).

Table5.  Wetland restoration and enhancement approach within the Wetland A17 mitigation area.

Activity : Explanation and Comments

Wetland Restoration Wetland restoration will result by removing structures and foundations from the
edge of the wetland (i.e., Parcels 219, 221, 222, 225, 235, and 236). Restoration
also occurs by removing driveway fill and culverts between Wetland Al7a and
A17b and between A17b and Al7c. In these restoration areas, topography will be
restored to pre-development conditions and to elevations where seasonal wetland
and stream hydrology will be present. These actions will restore about 0.30 acre of
wetland, and is shown on Sheets C12 and C13.

Stream Channel Restoration  Stream channel restoration will occur as a result of removing the driveway fill and
culverts located on Parcels 218 and 261. Additional restoration will occur by
removing two culverts located on Parcels 240, 241 and 243. This work is shown
on Sheets C12 and C13. Cross sections of the restored channel are shown on Sheet

Cl12.
Stream Channel Stream enhancement will include, in addition to the revegetation described below,
Enhancement channel improvements to Water D. The channel improvements will include

removing footbridges, removing railroad ties, removing other debris, and placing
woody debris and logs in the channel. Placing LWD in the channel will reduce
erosion and increase retention and processing of organic matter in the stream. In
the long run, woody debris will promote channel migration and meandering in a
more natural fashion compared to the existing ditched channel. The placement of
woody debris is shown on Sheets C12 and C13.

Wetland Enhancement/ Several strategies are taken in existing wetlands and buffers where enhancements
Buffer Restoration Plantings  are planned. These are described below.
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Table5.  Wetland restoration and enhancement approach within the Wetland A17 mitigation area
(continued).

Activity Explanation and Comments

Remove structures, Non-native invasive species such as Himalayan and evergreen blackberry (Rubus

driveways, and/or non-native  laciniatus), field morning glory, reed canarygrass, and English ivy will be removed

invasive vegetation and from certain portions of the buffer; these areas are shaded in Sheets L5.1 through

replant the areas. L5.4. Removing non-native invasive plants will depend upon vehicular access, the
potential risk of sedimentation in wetlands or Water D from vegetation removal,
and whether or not invasive species can be controlled adequately without removal.
Areas of non-native invasive species will be wholly removed only where there is
appropriate access and if existing desirable vegetation will not be adversely
affected.

Re-vegetation will consist of planting native trees and shrubs in areas, such as
lawns associated with residences, that do not currently have an overstory of
vegetation. Under planting will occur under existing tree canopies where an
understory is absent or lacks diversity. Native trees and shrubs to be used in these
enhancements are listed on Sheet L6.

Control and/or manage Non-native invasive species such as Himalayan and evergreen blackberry, field

invasive vegetation and re- morning glory, and English ivy will be controlled and managed in certain portions

plant with native vegetation.  of the buffer where removal is not necessary or possible. For example, invasive
species within the buffer may be left in place if removal could cause erosion or
sedimentation to the stream or adjacent wetlands.

In some areas, patches of invasive species may be treated with herbicide and/or
physically removed. These patches may range in size from approximately 200 to
600 fi*. Coniferous tree species will be planted in the open area to promote
reforestation that would eventually shade out invasive species. These plantings
will also provide diversity, seed stock, and recruitment of LWD into the riparian

buffer.
Infill plant in existing native/  Native trees and shrubs will be planted to increase (1) the amount of shade over
non-native vegetation. Water D, (2) LWD recruitment, and (3) colonization of native trees and shrubs.

Maintain existing conditions  These limited areas either contain well-vegetated buffer that does not require
enhancement activities or are inaccessible and cannot be enhanced without causing
harm to desirable vegetation.

AR 005930

Miller Creek Riparian Corridor and Instream Enhancements - Wetland A17 Restoration November 2001
Seattle-Tacoma International Airport 3-2 356-2912-001 (03B)

Master Plan Update G:\Data\working|291 2155291 201\03mpu) 2001 REPORTSWRMP\Wetland A17\Wet A17 Mit2.doc



10/¢0/41 30

8 XION3ddY . * b . hd
£°61-9086-VILS 3 e LAYRBURO dug ybnasyl eomms Kond,
NV1d 3dVOSANYT] mu e =
snezier | v ToOT TN 0898228 (S2¥)4d
LNINIONVHNI H3JdNG ONY NVIULSNI NITHO UITUN  nawow sl =’ . nmmmom. 1 oo
SEEEEE— LHOJHIV TYNOILYNUZLN OVLi-v3S o noRmm 500 nol Juoan
9I0g JO3I0d hnarid Mol - a-”lo _.“._ >-..u_!.. niasad Jafae | e *oUuj ‘xjd1dweded| sunod sy TIvd
~ON WBCYO MO TN 1OrONd | MY/ B0NE JIMORS
NOILONHLSNOOD HOd4 LON 1334 VoS
M3IAZH AON3IOV S 2§71 133HS 33S 3N H T 2 B

i B T T

[

NIVN3Y 0L
NOILV13O3A

1€6S00 AV

8 A
— il
1T )| —=
> , -
<
m T
w
AYYANNOS ONVILIM —-——- - —
-
AYVANNO8 130¥Vd —--— o i
.m \. /,.. //,//, m
¥3ANNN 130¥Yd  6C1 . \ - iy :
ﬂ,,,mu.t:m NVIyVvdid
NOLNOD 9T T4
¥NOINOD ONISIX3 (9T i f,.,,.u.muf@,z ANVILIM
NOILYLIDIA T18VHISIANN 3IAONIY wﬁw \ P
Z# 3NOZ QNVIdN Z

P s

i1# 3NOZ GNVIdN _/m_u \\& e
( A N\

NN 77 T e | AT AR =/ /N
[2]¥3 ( .

3NOZ ONVIL3M ANV NYRIVdIY W,MA

3INOZ NIV1d4Qo01d m&

SY3YY Q384NISIQ Q3IISCUAAH @ ~ e W LR _. o’ / ) .

i3 spibnoq/usszusw pbnsopnasy % et ,. | A1 23 7 y / ) ————
Jopeopes wesep /pyvond Dinyl @ 5 - ! s / ; ST s f
poomuolod yopig/ndinooyory snmdod @
eonids ON|S/SISUIYONS DI .m..mm.
eidow joeiBlg / wngfiydossows Laoy Q
1y punsg; swpuvad say (D
ANZ9T1

*SINYNIAOD 3AILONLS3A NI G30V1d 3¥v Sv3yv ¥3ddng Tv
*LNIAN3SY3 ¥3IM3S ANYVLINVS ONILSIX3 3HL ANV SININHOVOUONI
304 ILVSNIANOD 01 ¥344N8 NVRIVAIY ONV ONYL3M 3HL Ol
Q30ay S| VAV ONIOVH3AY ¥344N8 40 SIYOV 6 ATILVRIXO¥ddY H ; :
'S3S0diNd SS300V ¥04 G3033N 38 ION Ol ﬂ..m / WM [ 47 L I ; ] H - ===
GININY3LI0 SI L1 31 G31VI3D3A3Y 38 TIVHS 13LS HIY9lL 'S ° / — i ; i \ | P
AN

.m‘_<oczo_._.<0:._=oumom0mn_
133N OL SY3¥Y NOILONYLSNOD Q31VDIANI 3HL 30ISLnO %
SY3IY¥V KO¥3 GNVH A8 G3AOA3Y 38 TIM SIII OV14 MOTIAA N
ONY Q3IMIONM 3SINVAVF ‘A¥Y¥38NOVIE SNOLLYDOT 3NOS NI 'S \

©w

A

LN~

"/ 4 30N3J ¥3LINNId T
NOOVYL
. Pl

|

‘NOLLYOLLIN SIHL 40 NOILONYLENOD
ONIYNG GIAON3Y 38 10N TUM ‘VId ¥ NVHL ¥3LV3IYO S33dL ¥

"STYO9 NOILVOILIN Q3S0d0dd 133K OL ONILNV1d 33l

YO SNYHS YIND3Y LON OG HOLYH ONUNVId ¥V LNOHLIM SY3¥Y ‘¢ s

a {
f {
ﬂl [ i
s |
H

/ !

"SY3¥V ¥344nd NVRIVAIY ONV ONVILIM
TIV 40 3903 3HL LV G3TIVISNI 38 TIM SNOIS OGNV S3ON3d °

. / i
33HS 33S INM H

o~

SLVA

‘TINAIHIS INVId ¥04 97 L33HS 33S '}
‘S310N

€TENAZTI6T TAINYNI WL

SIOYN

Y344NQ YIUGTIET SAVOY 3ALITI6Z “WIOZLEZ 3SYB SANOd dI0ZI6T 30L S,43uX




8 XION3ddV = .

2£6500 AV

AMYGNNOB ONVILIM —-—--—- - (NOILONYLSNOD
AYVONNOR 130¥Yd — ~-— 3¥NLN4) JONIS

x

SN A_r P
— -
S

YIENON TRVd  BGL d313NId3d NOOVil .
\ [ ST /
YNOINOD ONUSIXI Q90— [ P e /
LIIATIND ONUSIXI >—< /Emuh_l._jm Z<_m<m_m\

T ANVILIM

NOILY1393A I18VISIANN IAONIY
Z# INOZ ONVIdN

1# 3INOZ GNVIdN

="

INOZ ONVILIM ONV NYRIVAIM >, <

3NOZ NIV1da0014

\
\

SVIUY d383N1SId G33S0¥YAAH

B,

414 soibnog/msarz jopnasd
peopes wisisom/ooond vinyl
poomuoyod opig/pdunooyorsy snmdod
9oruds Dy /sysusyons Dand

7 /.

eojdow jpeiBig / wnnfiydosovws ssoy
41} puURI)/ sypuvsl sanqy

PR N AAPN I

Jotololo- i

VNP AAYN P4
\//\/l\/ N

anN3odn

'SINYNIAOD 3AILORILS Y
NI G30V1d 3¥V SVUV ¥344n8 TIV  ININISVI ¥IM3S AYVLIINVS

| JAILYNEILTY ||

Il
K*E:gﬁlrﬂ,r
| A b
e NSRS Iy RSN
WA AN/ RRITINW Y
NI l\/Mu\/tw\ﬁM\Wl..\ o toe o
ASATALIAY :\_// Wi
NN RN,
(W_. 7 /_l\\/.n.\\ J \ﬂ\//\\ J \vp//r\ 4 A
T N e AN TR e SN
, LMN\MN\//_ PANNDAN 4 i
; .,,./,/ g /

S T/ TN
Napa

~

L

2
.
SN

e =
- .

RN “J

ONILSIX3 IHL ONV SININHOVOYONI ¥0d4 J1VSNIINOD
Ol ¥344N8 NVIIVdId OGNV ONVILIM 3HL OL Q3QQv SI

VYV ONIOVYIAY ¥344N8 40 SIHIV 6 >._m.—<x_xozma<E
"STV09 NOILYOLLIN Q3SOdOdd 7 —— T
1337 01 SV3¥V NOLLOMYLISNOD Q31VIIONI 3HL 3qQisine . T <
SYIUV NOY4 ONYH A8 Q3AON3N 38 TIIM SI¥I OV1d MOTIIA :
ONV G33IMLONM 3ISINVAVF ‘A¥N3ENOVI8 SNOILVOOT 3NOS NI 'S

‘NOILVOLLIN SIHL JO NOILONYLSNOD
ONRING G3AON3Y 38 ION TIM “VIQ ¥ NVHL ¥31V3I¥9 S3IYL v

"SIV09 NOLLVOILIN d3S0d0¥d 133AM OL ONIINVId 3331
YO 8NYHS JYIND3Y LON O HOLVH ONIINVId V LNOHLIM SY3dY '€

‘SYIUV ¥34JdNG NVIRIVAIY GNY ONVILIM
TIV 40 3903 3HL L1V Q3TIVISNI 38 TIM SNOIS ONV S3ON34 T

“IING3HOS INVId ¥04 97 133HS 335 °}
‘SILON

HOLVA

Z < £/
T 4)&14..4% <7 &1 .
V2 <YIAC

[B]y3

§ia<V2q<V
A<

Vs
_\mziv v b

V.\

€19 133HS 33S
/ INIAINO X _

e
/ \\\ !

/ ,
~ /€12 133HS 33§
\ AVMIARG 3AONTY
/ 7y 4

AN

AN
——— N

ANV ANV
\ /,.//*

)Y

=

e

= — e —— - — s = e

/
= ——— e

T
¥
AVM3IARIO 3AOM3N /l|~

¥'51-9086-ViLS , } ; _ p—
T 1336
Y—S182162Z NVld 3dVYOSANV1 0888-728 (Sz¥):ud
LN3NIONVHNI H344NG ONV WYIULSNI NIJUO UITHW  nawrow o o 5086 YA PuDPIY
8 ) T2 3N ‘paig uolbuiysom N 808S SSSC-YZy-003=1
_ LHOJHIY TYNOILYNUIALNI OVi-vas 913 NOA 340438
©fyeeg 10310d hnnad oo e | uw | om | o HouLmOE2 | v | U} ‘xja3dweded SUNOH 8Y TIVD
o 100 owom TN 103008 SNOISIAIY
NOILONHLSNOD HO4 1LON
M3IATH ADON3IADYVY 1334 e YOS
08 or 0 or

R i

#TSILGTIBT [ANYNIUS  10/80/11 AUYO

$30YM

¥344N8 VISZI6Z SQVOY 3QIBTI6Z WIOZTI6Z 3SYA SONOJ dI0Z16Z 301 'S 38X



8 XiGN3ddY

TOS 3ALVYN

971-9086-YLIS . ) I bnaxy eopses Aypono,
STIVL3A ANV TTINAIHOS HDNILNVd ~w == ol —
91182162 $00¢ MIMIACH 0988~229 (52¥):ud
SLNINIONVHNI H344N9 ONY NVIHISNI MI3UD HITHN  uoorosd aws NMOHS_SY nnom% VM ‘PUDPHI
1HOJUIV TYNOLLYNHILNI OV1-v3s m.ﬁ - 3N g orEoR on Bo%s sSSS—Zr-008-1
ORpe9s J03I0d w [o——— o [rosTyr— NISHIMS | . Z
r nEeon saroes! - n.”io 181 >-.“I¢ == imms.m ..__ Ul “x|3sweded SHNOH 8Y TIVO
J3APON |
NOILONYLSNOD HO4d LON
M3IA3H ADN3IODV
) (IVOIdAL)
dAl INVLS 3AN . *810jU0D
SIN G I— —< l—lm o 30 sjoou joejoud of pepesu susym jdesxe sepuld ydjnw Aud jo Bujpeesouply desy “pom juenbesqns Aq pequnisip ep (DY} SDSUD pees—oy ‘speup Bujupid |IO PSeSOIPAY ‘¥
S3ISSYN ONILNVId JO S3dVHS ‘sdnoib sepoeds—eb s "
ujs up sjuoid jo sieq Joj sinpey; oo de jo Ajeoa © eADY sessow qnUys (DY} pup

'sedDys pup 38zjs JO AjolDA D eADY sdnouB sepoeds—eiSuls esey; Dy sunNSUS JjDYS JOJODIIUOCY ‘(9 uojop ves) sdnout uzo&u.lo_o:_u SId|INW JO }8{SUOD |IDYS SeSSDW qNUYS °C

‘PUOZ YOD® JO JepU|DWIeS
10} p4DPUDiS INOAD) jupid ey} SO eases |ipys Bupipjs peaosddy -Buyuoid jo § o} sopud peacsddp pup peioedsu) eq |jDYs SuOZ oD JO) ho»u._‘.oo_ow_..n—n o:-oo-ash
jusseude) o) pepoo Jojoo IO DY} SBD)} Um PeXDIS g [(oys sjuid |0 jo suojyisod eyy yojym Ul ‘joid ise} ‘s 000’01 D no D) jjoys Jojopujuo) suoz Buyuold ysoe uoj T

*SOPOOLUDG UJYHM S[DUSIDW UO[ONASUOD §o eBDI0IS JO ‘dijjnuj UDiiseped JO ID[NDJYSA OU MOJIY “Seel) Buysixe

HL3G NIN .21 5
— 0L INVIS 3ANG
— RS L e — 10 ssudup UIYA DEUD o} $5850D jusasid 0} AIDSSSOSU SSPDOLIDG UIDJUIDW PUD ‘JO8Je ‘epladld | ) 40} pejoubisep jou sqMUys puD sesy |[D josjoud pudD easessud "l
SAOMS LY . TN
_ 3avy9 'A—gﬁ 8} eunysjows ——Olu .—30...~°>°0 pup epbys _U_tU& *JOYM SUCHDIO| U] oh_ogo_ﬂ pubjjes ey} >B PejDO0} 8q D!
“SONIJNO¥Y INVd E ._..ﬂ__%.uﬂ__ 3HNMM. VNI sjupjd esey} -Supojjuows £—JDek mojjo} of ‘sspyd Buyuoid p D uj pejupjd og |IDUS SONIAS DS PUD JOOIWISY UJSISHM ‘JDPEOpPes Eotun, .
z«ou_.m“..: hewwu Y. 13viS 3NN oodly 00 5y eonds 18} D90JIdS $ODYPIOH,/HsDBnop oonds
o *9pDID MO 8 DYs DUDLIZINOOS
ﬁwﬁ.w%u_ow_.w_m $PNG y—g “®ADIS YoD® UO SpPNq Ywasovc__.x_.._%o_m nv o V/ie04 AGHIA Sasinecs/omy w»s
40 NOLL¥Od IAON3Y jo wnWUW D YR “DIP L1-,Z/1 "M 8Y-,95 %9 IIDys Ll o1dows sui/umoupup 25y
o L oow SOXD}S AT} 'UDO jO WOHOG PUD Sepis o} Bujooy ssuipwoy - | 001°Z SaNaNS
oo W ZL =.9F |, yoopwuey wiesop/ondydonsy oinsy
W OLTL -.98
‘SONIdNOYD INVId : « JDPOSPeL Winisep /omond vl
L03dVHS-T1220d. W 2L - 98 Ay soiBnoq /o siusopracd
xﬂ:owxx_ 3sn xnow WL -.9F » 90NUdS OIS/ s1suays Dootd
SIHL 0@ 4 ‘doung Jo UDD JO WOHOG PUD sepis of Buyooy "GRE JO JSUIDOY ~ WL -.9F sjdow yoe)Big /umdydosow oy 2
082 S33L 7
1 9 € Jo sdnoIo se1dedg eiBuls - Z§ INOZ ONVIdN
(IVOl4xL) jpojdA} *3°0 Gy #9DdS - ‘108 peoajds 3ODYPIOY /1sopSnop vovsids
)
(a2 ONLINV1d BNAHS -opni moieq oq [oys soinie ean/ioh ACHIR 38O/ ompapeas 4o
(IVOIdAL) 3 SPNG y—¢ OADIS YOD® UO SPNG POBDWDPUR ‘IGDIA 01 ‘o8 | os0 peusysn|)/pdumoosyd osoy
ONIOVIS SNYHS UVINONVIML C Tvi3d Jo WnWIUW D YHA “DIP L1-,2/) “W 8Y-.95 09 [iDus ‘w8 | sidow suip /ummi @0y
SOADIS SA] "UDD JO WO uD 8| Bu “J0ujDy - 7
Tiv.L3a ANT ONNOYS MOT38 T1LLIS HOG PUD SO ) Mo e oote SanuHs
10N TIM 3814 100¥ LVHL HIGIM TIVE100Y W 2L —.9F | « PO Uiesep/opdydosmy pinsy
. NSN3 ohmﬂ.u_«mmmwmoz_b@%‘.._ww WL -8 3} soiBnoq/nsormow nSnsoprasd
: o g NOLLY4L3N3d 1004 ¥04 o - sunocn - WZL -82 JopID po/eugns mgy
VIYY ONINVId JO 3903 RN IR L m:o%mm“cm« mmomzmujxau mm n.. olng Jo UDO Jo woyoq pud sepis of Buyooy ‘gRg Jo Jeuinjucy — W 2L -.95 sidow 0e|Big /uryidydocom oy | [N
N SR TSRSV I : 2 082 NI
SMO¥ NIIML3E _U N 28 S33u
SNOVAS HYINDIONIGH3Y % » Qw a 710S ONILSIX3 HUM TIINOVE mm v T} 9 240 sdnoun sepdeds siBuig - 1§ INOZ ONVTIdN
3HL Z/1 Ly ONUNVId M 0aY’ ONIGIISOUTAH 43 VBNl HOTAR 55 PPy ——
30 MOY iS¥ld LivIS 3GV¥9 HSIN 10§ '5\_05— MOI|IM OIS /stsuayons s
"GYVONVLS J¥OV 8 ‘Jpoidhy "9°0 'y eopd sonsis san/iods AU S19In03S /uotiooos 217
¥3d SINVId 1331 OL Q3dIND3Y POICh "0 Sy #9868 - [s9A048 9A1/1DB1| Mol oy1oDd /ipusisyy ‘dds vpom 1ig
SV ¥3IN3D No (@) 30ONvisia 8 8 on . ..wpa mojeq 9 |joys s94DIE sAr/joB)| MOJ|M  S4@400H /ouDLY00y XIHDS
Q3L4I03dS ISIMIIHIO 8 Qv i i i iy 4 g g g it seas paJsjsnia/odimesd ssoy
- L) - - »
SSTINN INVLSIQIND3 SeNDIS AT ‘UDD Jo WOMOq PUD SOPIS Of BUIOCY “ISUIDIUGY — 108 | HIDQOULU O[O0 /smupisdno smdmoosyq
38 TIVHS ONIOVdS o1z
SMIHS/¥IA00ONNOY¥D TIV (IVOIdAL) . S8NY¥HS
$310N ONILNY1d 3331 W 2L —.9F « JOpROpeU UIRySOM /owond DfeyL
|=<..—..mn WL -8 ) p HOO 9D|g/odivooyory smndod
WL -.98 s 0onuds DS /stsusyons vadtd
QvIA4S100d . -
Vid X2 -dopnq Jo UDY JO WOHOQ PUD SOPIS Of BuNOOY 'BRG O JSUIDjUC) — M L2 —a98 usy uobelo/znofim smurmid
L - J0pip poy /s gy
.. 70S IALYN pS oMLSI3 - ™ 3L -98 /
"1 =i=l==l e 1 a CXELT <7
mw.r mumo._lm..l_Fz_n(mvH._._..—WFm .__owumn_w._w-m ; . 7 L7 saworn woreds BUE - INGZ GNYLLEM GNY NVIIVaR | LA”
joB | oen.jds %oDYpuoH /1soidnop vavady
1D . 0, 8& -
INOZLOO¥ ¥IONA wodhy -0’0 5y e20ds soaDis anry/(oB) mollIm BAS /srsunpons apog
3avuo8ans TOS LOVAWOD -apou8 Mmojeq oG [IOYs $00i8 9A[]/IDB MOJjiA $JO|NODS /pupLIomods TS
HIOWM TIVBL00Y ONILSIX3 (NOILYOISY) 3qv¥o Spng y-¢ D8 Yooe uo spng pebowopun ‘eigDA 0} /o0 \.
X SILYMOLNY HLM Q3YIN03Y 1ON) HSINLY jo WU © WA “OIP LL-Z/) 4 8898 09 liods | o et s
o . 0!
oS ONILSIX3 NISVE ONRALVA\ .© Oz.nﬂww_m_vﬂa»uc.m w .mw_ $OXD}S OAf] "UDS JO WOHOQ PuD Seps of Buyooy ‘Jeujpjuo) — o ADjs ear]/|061 Mojlim 000} /rupLayooy mm:“”
HLM THiNOVE
3 3INM ONNOYD 3A08Y ONIY HOINW "W 2L -.95 | Ppoomucyos 3ooig/odmooyor mmdog
G3LVD01 34 TIVHS 3¥V14 100¥ ‘M ZL ~.0¢ 1opID
*dopnq Jo upd j0 WOHOG puUD sepis o} Bupooy ‘gRg Jo 1Djuo) — o5z d l PID_pou/euqnt sty
. . S33dL S
(NOLLYOI¥YI DILYNOLNY ¥IZNIAY3IS 203 SNOWLYILIOILS 33S "9 (os0y Jeg 103 ¢ Jo sdnols - \\\k
HLIM Q3¥IN03Y LON) ‘ONUNYId ¥1L4Y KTHONOYOHL ¥3ILVAM 'S iioigYsia - foods ABIS - INOZ NIV1ddOOTd
NISV8 ONI¥3LVM . 4 1008 Juva ool —o81 414 soybnog /nsazuaw oinsjoprasd @
¥04 J10H ONIINYId Ni SI00¥ QV3¥dS ¥ - - 1 M.TL -.8) » J0poopes wivisom /omond vy | (%)
ONLINY1d . . . N : =
GNYHS ONY 3380 INIML GNY °*3NIM DILSY1d TIV AON3Y '€ - iL ““.M .“” POOMUOHOD H{oDIg /oduooyors smdog | ()
01 J14iD3dS NOLLYWYOLN| Tiva 100¥ 40 €/1 ¥3ddN NOdd - " 95 Gl —u » onads DS /stsuayons paotd
404 € GNY b STVI3 HOIN Y e v diTive 503 2 - . 8 2L =% YTy e—— 0]
ONIINVId OL ¥3434 i &5
‘310N d_momu._.u?umn w._mv%-w Jm_wﬂ_m. M_Na_v W.WM_.._. " -dDjNg JO UDS JO WOHOG pub SeP[s Of Bulooy ‘BRG JO JEUIDWOD [24 M2l -.81 a1y punsg / spwdsomy | (1)
SIION sybwey / uoylpuo) | Ayuond ozis QWDN UOWWO)/ SWDN |DUDIOg | |oqWAS
3INAIHIS LNV 1d LNSNIONVHNI ¥  'NE MIFFO 43 TN

10/20/14 FALYVQ

9USTLBT INYNI U

S, 434X
SIOVAL



8 XION3ddV = * b * hd
- _ 10M3] 4
Z10-9086—YUS .vﬂmmoc m< s — Bl 0 3 ybnox| eoMms Ajono,
81-0182162 o A.mwfvuf
. NOLLYOLLIN LIV ONVILIM  uxarosd W M 3N .?Enmoounwﬂﬁ(# vw_.am_wmw
—yZy-008~
IS — 1HOdHIV TYNOILYNUALNI JV1-v3S x“ng.:..“ nw.m% :wQNN uﬂﬂmum
oM EBCUO O gsg TETINOND L00FON = = — aunlo _4“._ >P.u..!. — — == \.'.._.leﬂh .L— .U:— nx—hNUE“hﬂm SUNOH 87 TIVD
THOWY, 20BN

NOILONYLSNOO HOd4 LON
M3IA3H ADN3IOV

1334 5<om.

001 0% 0 05

(3401S_ L¥3AIND ONILSIXI HOLYW)
1¥3ATND ¥3LdVY TINNVHO ¥O4d
NOILJ3S SSO¥ID TVIIdAL

~——

/77 .\\W\._\.\ / \Mw\\\.\\\

'STUN

P

Tivil3a

- \W.,M\@WVM
I\
e Yo

2
e s 3

g \\\\\\ -
4 -3 e

-
~

NOILVYO1S3¥ ONVILIM
(s907) SI¥EIG AGOOM
AYVANNOE ANVILIM
L43IAIND ONILSIX3

4NOINOD Q3S0d0dd

YNOINOD ONUSIX3

uoEEuEEEBzuzumj_;zo
N338 3AVH-— - -HUM NMOHS SoNigng [Z]

NVd ONIINVTd
¥04 Z°S1 ONV 1'S1 SLI3HS O ¥3d3y [1]

QGNNOYo \1
ONILSIX3

4

;
s

AN

b4
e
e T ,I\J//\..\...\..\A

e R A AN Uy BN Y - . T

P - T T
e .&\r\( N " e » -

Ll
TN
A e y.TW/mW

agly puepem
N T~y

\\.. N e

NLV3S

*S3LON

\ I¢

3

/ \. / / h\ i

H ) ap z
IV e 4 le\ i
. : .
S \\ R A
A

e m e — =T
s e

10/£0/13 1LY

'..‘..“.\\lﬁr-ﬂ:\\ B — //(\\.

y !
N

—

-

o —

UPLLY puenem -
! N N e n..‘ P

Yo

?f:i%
S
44 I

ok 4 ;o

ANIT HOLVA

< ..k—— -
ST W
-
i ’

— —

e
e e

[
=

\

[

|

\

N

l
[
il

\”:

/
{
\‘\\V\

N e e S —
\ >
—

VI E

\ Ay

.

S T

\

\\
- led3toN 33s |
= mut%xzdﬂmﬁa 7]

| ONY dNVLLIN

N

/ PEay

SY3YV ONIDVNIAY 333

e

S~
ON /3

N/

4ha

lir e

— W\\ A\

T
>
—_—

¢10 133HS 33S -

81-D18Z16Z -INVYNII

$30vMI

YIN8 DAVANG YIUSTI6T YOIOTI6T WIOTI6T I08CTI6T 'S.IIAX




8 XIGN3IddY . . . .
£10-9086-YliS mﬂmmoc m< Lﬁg cafordug ybnanll sopRs KionD,
| o w9 ey ONIQVYHD 3LIS suw o =
61-0182162 , 1007 W3RN 0898229 (S7¥):ud
NOILVOLLIN LY GNVILIM  ‘worosd awos] 05=,1 nnommo YM  'PUDPUD]
oM s | 3N "PAIg UOIDUIYSDM 1 BOSS
i 1HOQHIV TYNOILVNUILNI OV1-v3s o *30 oA wosa8
ofeeg JO0d Qv NOUSEOSI8 s | ave | on | adv NOLSEIEIQ s | mve | o u G 2
O Y30 O TTIROKE L00PON SNOISIAIY ..al-\,l._..mzuui.m U:— K—hﬂusﬂhﬂn— SUNOH & TIVO

NOILONYLSNOO HOd4 LON
M3IA3H AON3OV

1334 TIvos A w\ B \
= s ™ e ™ | ) \“\. —— [
00t 0s ) 0s (O S
e~ N

C

~

7 \ ....,,, W :\»L..E.._m
T~ S N SN ’ O~ AL ) . (dA1) S¥nOIN
TR, _ - - A A3N-g350d0Y

a O

NOILYDO01

e ]

— =)
T AVAIARG~. !
_ONY_ I¥3AIND~. /W
ONIISHAIAONIE— 5L
. ////
N

—
-~
——

- i a .
“IY3IS 4O L¥0d S Y AN
3IHL A8 G3IAOW3Y N338 3AVH L ./.\.‘/\WM.\\...‘ \ll;//lL\N/

--~~-HLUM NMOHS SONIdHNE - P . - -
e —— .. s - A

‘NYId ONILNYId ¥04 #'S1
ONY £'61 SL33HS OL ¥3334 [1]

‘SIION

NOILY¥O1S38 ONVILIM
(s901) si¥g3q AQGOOM

091

S

3ON3IJ NOOVHL——r——
4343nG NYRIVAIY

l
I
ONVILIM n
VIAY ONIOVHIAV ¥1idNg ————— 3|
AVONNOS ONYILIM — - — =7, ”
L A A
14IAIND ONILSIXT ~—3ANEILTY T VAN RN
4NOINOD 0350d0¥d ~ oy, T VAN LR p
: YA \Vai
YNOLNOD ONILSIXT —£e5— : Y y /7 |
[ Y/ !
avaom R 74
Illvr.ll/lll\-W\apl.*H\\ 3 \ _
=7 m p VoA
A\, N 3 ..9.
N ) : VR
N o e A ! ¢
e ; /]
o1 P j e
L i ] / Vo
L [ |
S B R |

61-D18Z16Z INYNIWS  10/80/14 ‘3iva

SOV

s

Y344N8 YHEZI6T VOIOZL6Z WI0TI6T IQBLTI6T 'S X




9€6500 UV

g XIGN3ddY

NOILONYLSNOD HOd4 LON
M3IAZH ADN3IOV

/
iy
I

SNERAYT
G171 133HS 33S 3INIM HOLVA

AYVANNOS ONVTILIM - === -
A¥VANNOS T30¥Vd —--—--—

YIANNN TIo¥Vd  BGL

YNOINOD ONUSIX3 092 —
LY3IATND ONISIX3 >—<
NOILVIIO3A FI8VHSIANN JAONIY

Z# 3INOZ ONVIdN

1# INOZ aNvidn |31 4.

L
3INOZ GNVILIM ONY NVIiVdIY ﬂ

3INOZ NIV1dQ0oO1d §

SY3YV (384n1SIa 433SO¥AAH %

*GN2937

.oum%hmau_BBumoxﬁzumj_;sm.82585«
38 ION THM INIAISV3 ¥IMIS ‘SUIINIONI 40 SJ¥0D ¥3d [8]

"SINVN3AOD JAHLOINLSIY NI GIIVId ¥V Sy3uV ¥34ing TIv
"IN3W3SYI ¥3M3IS AYVIINVS ONILSIX3 3HL ONY SINIWHOVOUON3

Y04 ILVSNIJNOD Ol ¥343N8 NVIIVARI ANV QNVILIM 3HL OL
0300V S V3V ONIOVY3AY ¥344N8 3JO S3¥IV 6 ATILVNIXONddY H

“$3S04¥Nd $S320V ¥04 Q3Q33IN 34 LON
01 U3NINY313Q St 1f 4t Q3LVi3D3AY 38 TIVHS 'S 3INN3AY uig

©

‘SIV0O NOWLYOLLIN Q3S0d40dd

1334 OL SY3uV NOILONALSNOD Q3LVOIANI 3HL 3QISINO
SY3YV WOY¥3 ONVH AS Q3AONIY 38 TUM SI¥I OV1d MOTI3A
ANV GIIMLOND 3SINVAYF ‘Add3ENOVIE SNOILYOOT 3NOS NI

"

"NOUVYOLLIN SIHL 3O NOILONYLSNOD
ONRING G3AON3Y 38 ION THM VIO .¥ NVHL ¥31VI¥9 S3ai

~

'STVOO NOILVOILIN Q3S0dO¥d 133N OL ONILNVId 334l
¥0 8NYHS 3YINOIY LON O HOLVH ONIINVId V LNOHLIM SVIYY °¢

‘SV3Y¥V ¥34ING NYRIVAIN ANV ONVULIAM
TV 40 3903 3IHL IV O3TIVISNI 38 TIM SNOIS GNV S3ON3J T

“FINA3HOS INVId ¥04 97 L33HS 33 4
‘SIION

| AV LINVS

eHRRRR
N\

C S

Z, SN

m 7 ISNN

w

m N
m JIMIS
7)) N
I

m

m

-t

~/

(6.}

N

ao.N/ N

AT

[RERY

MY

,;,_
/%////
A\

\
\

¢'S1 133HS 33S 3NI1

1'§1-9086-YULS i ecnaer e 3 onony_sopses 4on0,

T 0 o0y NV1d 3dVOSANVYT mu o o ) 0889~228 (62¥)ud

17s118z162 o=, 1 €088 VM ‘PUOPHI

LININIONVHNIT U344NG ANY NVIELSNI NITYO HIATHW  row awe sl 1\ PG UoTbUusom 1 808G
e NiS/1T'd SSSS—-¥Zy—008-1
- LHOdHIY TYNOILYNHILNI OY1-¥Y38 TR 910 NOA 30438
. = ..u..o _”.. >.“.z. —— m——— T Uf “XjJjoWweded| sinoH sy TIVO

“ON IGO0 MIOM QETHING L0 O HOWV/ 90N Ioaroud

\

AN

AL

R

_ ////// \
\/ ,/U ///N,/, \\
/ V,//%Wa \

VALY \
/,// /// /._ /M//: \
Y

s/
HO

LYW

1334

[«

WAL
\)

AN
\

.

—

\ /
NN

ANVILIM\

v\
\
\
\
\

\
/ /
///7/ /
,ﬂ

A \
///ﬂ/// .,7 g
i

10/80/1¢ ‘3LV0

17SIBZI6Z INYNIWY

S30VM

30182162 ¥343NA SWNSIO YUBZIET SAVON WIOZIBZ 3SVE SONOd di0ZI6T 30L 'S, J3¥X




9 XION3ddY * he * b
Z'51-9086-VLLS NY1d 3dVos ] [ SBRS] avewuso saconuy ubnany eowes upro,
| o v w0 aaou d ANV} s s -
Z7S18ZI62 LHCAN 0898-228 (e¥)Ud
LNSWIONVYHNI H344N8 ONY NVIHLEN]I N33HD UITHUN  'worows or=,1 . €C086 VM PUOPULY 6
| v syepoe) NS /ird] 3N "PAIG uoibuisom O 80BS SSSS—¥Zy—-008—1
_ 140dHIY TVNOILYNHIALNI OV1-v3S a.oi-l.:n 910 NOA 330438
itg NOUINOE0 M| uvo | o | awer NOLOEE a8 |} uve | on ; .UC— \XtuUENLN& SHNOH 8y TIVD
. SNOISIAIYN .n!sl.:numah
NOILONHLSNOO HO4 LON 1323 Tvos
M3IASH AON3ODV - e
08 or 0 or
“ " ;
\\"\. " Z¢ \\\ // w/ n
L£6500 ¥V i \ I \ /
] S
) SANS N AT
o, ! S \/,/ . A I
Aﬂ 4 7 //«/./ w [ 4

AYVANNOS ONVILIM ——w=: -
AMVANNOE 130YVd ——--—
¥3EWNN T30UVd 66l
¥NOLNOD ONILSIX3 Q9T
L¥3AIND ONILSIXT >——

NOILVLIIO3A JFT18VHISIANN 3AONIY

N

Z# INOZ ONVIdN %

1# 3NOZ ONVdN _/Mw \\/mu

3NOZ ONVILIM ONY NYI¥YdI ﬂ
INOZ NIV1dQ00Td §

SY3¥V (38¥N1SI3 QIISONCAH %

114 soifnoq/nsnzuews vinsjopnasd
Jopeopes wisysep /orood iyl
poomuoyod 3ooig/opdinooyony snmdod
oonuds DS /SISUIYONS DI

sidow oe|B)g / wnnfydosovw 430y

ay puoug/ spunib seqy

2 onmooR

"SINVNIAOD 3JAILORILISIY NI Q30v1d 3¥v Sv3ayv ¥3iddng Tiv
*AININISYI ¥3MIS AYVLIINVS ONUSIXT IHL GNV SININHOVO¥ONI
304 3LYSNIANOO OL ¥343N8 NVIIVJRN ONV ONVILIM 3HL

01 Q30QV Si ONIOVY3AY ¥334N8 JO SIYIV 6 A1ILVNIXO¥ddY H

‘S3S0diNd SS3V0V ¥04 Q3J3I3N 38
1ON Ol G3NIN¥313Q Si Lt 41 G31VI393A3Y 38 TIVHS 'S 3AV uig '9

"STV09 NOILVOILIN 33S0408d

133N Ol Sv3dv NOILONYISNOD Q3LVOIONI 3HI 3QisinO

SYIYY MOU4 GNVH A8 GQIAONIY 38 TIM Si¥l OV1d MOTI3A
OGNV Q33MIONN 3ISINVAVYF ‘AYY3IANOVI8 SNOILYDOT INOS NI 'S

‘NOLLYOILIN SIHL 40 NOILONILSNOD
ONNG G3AON3Y 38 ION THM VIO ¥ NVHL ¥31V3¥S S3ul ¥

‘SIVOO NOILVOILIN Q3S0dOdd L3IN OL ONLINYId 33l
40 8NYHS 3YINDIY LON 00 HOLVH ONINVId YV INOHLIM SY3¥V ‘¢

*SYUV ¥34iNG NVIIVARE OGNV GNVIL3M
TIV 40 3903 3HL LV GITIVISNI 38 THUM SNOIS ANV S3ONiJ T

*3INAIHOS INVId ¥04 97 133HS 338 °

-~

‘S31ON

N

\

IS G AN

— _\/_..\\.IVW Ny
—\:\m\:,;

W i

AT Y R
\ /_ A \.«/_N\ IR
NN ND
NI ,u/uwr;/:\.
NN DA
WA #_l

/

N
/ \,"/L._:N
S~ \r// fl 'X\/ﬂ\\”/_'\w\/_ﬁ//
WA N
AL
A DARA]
WA T
/_ m\\ (.\ _w\\ A
ANV
NZEBAVZ2 7AN

'S JAV HI8

[ Y 3
s 3y A K 3
S

T w
i \NIYN3Y oy
ot zo_ﬁﬁoi
Ty [ONuSIX3 |

§

i / \.\"
OZ_O<MM>< M\ \\ 1T
W_u..._l._Dmﬂ\wJ-.\Nl-wl,:ﬂr--

I
|

S A

.

SN iy
4344N9 NVINVIY
NV ONVIEANY

N — I~

:yw”__ ONIOVIIA

o\

,.Ihn.r nlﬂlﬂnl.h_mdr e T e = n

SEECITIN,

NI ¥ITINIY Y

\ : i
| :
| IR SR S

AN ! N,

31IS 3asv-"
JAILYNYALTY

i

~

TTSIOZIEZ INYNIU4  L0/80/1L ‘ALYA

S30YNI

¥343N8 VIBZI6Z I0I1BZ16Z SAVOY WMIOZIEZ ISYA SANOd dlOZTI6Z 30L 'S, J3¥X




3.1 GRADING AND/OR CLEARING

The mitigation site is a residential area that contains driveways, fences, and 34 buildings. Grading
activities will include removing existing structures, fill material, driveways, and three culverts
(totaling about 125 linear ft) in the designated wetland and buffer areas (see Sheets C12 and C13).
Most of the buildings have already been demolished and removed, but several structures and
foundations remain. The mitigation actions will remove all structures, underground storage tanks,
septic systems, and driveways within the mitigation site. Several foundations and driveways are
immediately adjacent wetlands, and their removal will result in land surfaces at or slightly below
that of adjacent wetlands. These activities will restore about 0.30 acre of wetland.

Additional minor grading will remove landscape features such as retaining walls. Hand clearing of
invasive plants from portions of Water D is also proposed. In some upland locations, the top 6 to 12
inches of topsoil may be tilled and removed as necessary to remove the rootstocks of invasive
species.

There is little or no native vegetation near the structures to be demolished. However, when
desirable vegetation is present, demolition will be designed to minimize disturbance to this native
vegetation and soils. The contractor responsible for demolition of structures within the buffer areas
will follow BMPs to prevent erosion and sedimentation to the stream. The Port has already
demolished many residential structures within the buffer using sediment and erosion control BMPs
to prevent erosion and sedimentation to the stream or wetlands. The standard practices
implemented prior to any demolition activity include use of barrier and sediment fences between the
demolition site and any wetland or water feature are effective at preventing indirect impacts from
the demolition area. These standard BMPs will continue to be used throughout the demolition
activities associated with the Miller Creek buffer enhancement plan. Materials removed from the
buffer area during demolition will be disposed of off-site at an approved upland disposal facility.

3.2 WATERD ENHANCEMENT

Enhancement actions within Water D will consist of removing existing small footbridges, railroad
ties, debris, and placing LWD within the channel. Placing LWD in the channel will promote
organic matter and sediment retention and the in-channel processing of organic matter. In the
longer run, the LWD will promote natural channel forming processes (e.g., channel meandering and
migration) which would gradually convert the linear ditched channel to a more natural
wetland/channel system.

LWD placement in Water D will generally conform to existing Washington State Department of
Fish and Wildlife (WDFW) guidelines and be consistent with the Hydraulic Project Approval
permit to be issued by WDFW. Western redcedar, Douglas fir, western hemlock, and bigleaf maple
logs will be used. The general location where logs will be installed is shown on Sheets C3 through
C7; however, they will be field-placed by the project engineer and/or habitat biologist during
construction. The logs will not be anchored because Water D does not have high enough peak
flows that would result in log movement. Much of the wood to be used in the restoration can be
salvaged from existing on-site sources.

AR 005938
‘Miller Creek Riparian Corridor and Instream Enhancements - Wetland A17 Restoration November 2001
Seattle-Tacoma International Airport 3-10 556-2912-001 (03B)

Master Plan Update G:\Data\working\2912\55291 201\03mpu2001 REPORTSWRMP\Wetland A17\Wet A17 Mit2.doc



3.3 EXPECTED HYDROLOGY

In general, wetlands in the mitigation area will be maintained by existing groundwater and surface
water sources. The wetland mitigation areas (including the areas where culverts and fill material
will be removed) would be expected to continue to have saturated soils during the winter, early
spring, and early summer months.

3.4 HAZARD WILDLIFE CONSIDERATIONS

The landscape approach has been developed to be consistent with the Wildlife Hazard Management
Plan (WHMP) (USDA 2000) and the restoration actions identified in the Miller Creek riparian and
instream enhancement projects (refer to Section 5.2 in the NRMP). Mitigation actions in the buffer,
such as replacing the existing open areas (i.e., lawns and fields) with forest and shrub vegetation,
will reduce hazard wildlife (i.e., flocking birds, waterfowl, and raptors) by covering and screening
the mitigation areas with dense vegetation. Additionally, to minimize wildlife hazards, the plants to
be installed produce few fruits, berries, or nuts that are used as food sources.

3.5 LANDSCAPE PLAN

The landscape plan for the Wetland A17 site is similar to that planned for the Miller Creek wetland
and buffer enhancements (see Section 5.2 of the NRMP). A list of plant species similar to that
identified for the Miller Creek wetland and buffer restoration (Parametrix 2000a) will be used in the
Wetland A17 and buffer enhancement plan (see Sheet L6). Sun-tolerant species such as Douglas fir
and red alder will generally be planted in open sunny areas, while species that prefer shade, such as
vine maple, will generally be planted in shady areas under existing vegetation.

The proposed plant communities and specific planting zones are shown in detail on Sheets LS5.1
through 15.4. Four general planting approaches will be used in the wetland and buffer
enhancement area. Planting details that depict how the plants should be installed and spacing
should occur are shown in Sheet L6.

Temporary irrigation will be provided within the buffer areas. Irrigation will only be used during
the plant establishment phase and will either be removed (if installed above ground) or abandoned
in place (if installed below ground).

3.5.1 Ecxisting Wetlands to be Enhanced

Wetlands A17 will be enhanced by (1) removing non-native invasive species in selected areas,
(2) infill planting with native tree and shrub species, and (3) removing driveways that bisect
Wetlands A17a and A17b and between Wetlands A17b and Al7c. Planting densities for infill tree
planting will be targeted to achieve greater than 250 stems per acre and for shrub planting will be
greater than 1,700 individuals per acre. Infill planting densities are slightly lower than planting
densities in cleared and/or graded areas because some native vegetation already exists in areas to be
infill planted.
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3.5.2 Upland Buffers

Upland Buffers (see Sheets L5.1 through L5.4) are located east and west of the project area, and
will be planted with species adapted to seasonally wet, upland soil conditions. The landscape plan
for the upland area will focus on planting trees and shrubs in a dense vegetated buffer to protect the
enhancement area from surrounding land uses. Trees will be installed to achieve at least 280 stems
per acre and will be installed according to the planting plan. Field locations will be approved by the
landscape architect or wetland biologist. Shrubs will be installed to achieve greater than 2,100
individuals per acre (see Table 4). The planting scheme in the upland areas will place coniferous
and deciduous tree species in patches to create a mixed canopy.

3.6 IMPLEMENTATION

The Wetland A17 mitigation will be incorporated into the Miller Creek wetland and riparian buffer
enhancement projects (see Section 5.2 of the NRMP).

3.7 PERFORMANCE STANDARDS AND MONITORING

Performance standards, monitoring approaches, and contingency measures for the Wetland A17
mitigation are listed in Table 6, and are the same as those for the Miller Creek riparian corridor
mitigation. Interim vegetation cover standards that the mitigation areas must meet are listed in
Table 7, and potentially invasive species that will be controlled on the mitigation are listed in Table
8. If performance standards are not met, specific contingency measures would be implemented,
following the adaptive management approach described in Section 4 of the NRMP (Parametrix
2000a).

Monitoring the wetland and riparian buffer projects will be consistent with the monitoring approach
and schedule outlined in Section 4 of the NRMP (Parametrix 2000a). Monitoring schedules specific
to this project are provided in Table 9. Specific performance standards will be evaluated regularly
during the monitoring period to ensure that the wetland and riparian buffer enhancement projects
are meeting project goals and design criteria.

3.8 SITE PROTECTION

The Port will execute and file restrictive covenants for the mitigation area with King County no later
than sixty (60) days after the issuance of the Section 404 permit by ACOE. The restrictive covenant
area encompasses the wetland, buffer, and buffer averaging areas shown in Figure 2. A copy of the
restrictive covenant language is included in Appendix B.

The mitigation area will be marked with permanent signs and protected by fencing. Signs will
clearly mark the area as a protected wetland mitigation site. The Port will inspect and maintain
signs and fencing on a regular basis.
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3.9 MAINTENANCE AND CONTINGENCY PLANS

Routine maintenance tasks (e.g., maintaining irrigation system, removing trash) and adaptive
management/contingency measures (e.g., weed management, replacing plants) will be implemented
consistent with the approach outlined in Section 4 of the NRMP (Parametrix 2000a). Specific
contingency actions for each wetland and riparian buffer performance standard are provided in
Table 6.
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Table 7. Performance standards for vegetation cover (minimum percent) by vegetation zone and monitoring

year.
Vegetation Zone
Emergent

Monitoring Year ~ Forest® Shrub® Hydroseed Planted Invasive Species
0 - - 0 0 <10
1 - - 50 10 <10
2 - - 60 20 <10
3 10 10 70 30 <10
5 25 40 80 50 <10
7 40 65 80 70 <10
10 80 80 80 80 <10
12 80 80 80 80 <10
15 80 80 80 80 <10

?  Vegetation cover will not be monitored in forest and shrub plant communities during monitoring year 0, 1, or 2.
During these years, plant survival performance will be monitored and at year 3, survival must be 80 percent of the
original numbers planted.

Table8.  Invasive plant species that will be monitored and controlled in the mitigation sites.

Scientific Name Common Name
Convolvulus sepium Hedge bindweed
Cytisus scoparius Scotch Broom
Lythrum salicaria Purple loosestrife
Phalaris arundinacea Reed canarygrass
Polygonum cuspidatum Japanese knotweed
Polygonum sachalinense Sachaline

Rubus discolor Himalayan blackberry
Rubus lacinatus Evergreen blackberry

Table 9.  Wetland A17 mitigation monitoring methods and schedule.

Years Following Mitigation Implementation

Feature Activity Duration 0 1 2 3 5 7 10 12 15
Plant Survival Calculate plant Once late spring to X X X X X X X X X
survival early summer

Tree and shrub Vegetation sampling Once late spring to X X X X X X X X X
density/cover early summer

Vegetation Describe from walk- Once late spring to X X X X X X X X X
structure through surveys, early summer
incorporating data

from the above AR 005944

analysis as available
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APPENDIX A

SUMMARY OF EXISTING CONDITIONS AND PROPOSED MITIGATION
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APPENDIX B

RESTRICTIVE COVENANT
MILLER CREEK MITIGATION AREA
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DRAFT

10/30/00
RECORDED AT THE REQUEST OF
AND AFTER RECORDING RETURN TO:
DECLARATION OF RESTRICTIVE COVENANTS
(Miller Creek Mitigation Area)
Grantor: Port of Seattle, a Washington municipal corporation
Grantees: Port of Seattle, a Washington municipal corporation

Legal Description:

Official legal description attached on Exhibit A.

Assessor’s Tax Parcel ID#:

Reference # (If applicable): N/A

This Declaration of Restrictive Covenants (this “Declaration”) is made as of this

day of , by the Port of Seattle, a

Washington municipal corporation (the “Port”) as requ1red by the Washington State

Department of Ecology (“Ecology”) Order number and the Seattle

District Office of the U.S. Army Corps of Engineers (“Corps”) Section 404 Permit
Number , each as more particularly described in Recital C, below.

50190380.08
Miller Creek Mitigation Area
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RECITALS

A. The Port is the owner of those certain real properties located in King County,
Washington and described as follows: (i) the real property adjacent to or near Miller
Creek (the “Miller Creek Mitigation Area”); (ii) the real property adjacent to or near
Miller Creek, Lora Lake, and the former Vacca Farm (the “Miller Creek/Lora
Lake/Vacca Farm Wetland and Floodplain Mitigation Area”); (iii) the real property
adjacent to or near the Tyee Valley Golf Course property (the “Tyee Valley Golf Course
Mitigation Area”); (iv) the real property comprising approximately 67-acres located in
the City of Auburn (the “Auburn Wetland Mitigation Area”); (v) the real property
adjacent to or near Des Moines Creek (the “Des Moines Creek Mitigation Area”); and
(vi) the real property at and adjacent to the Tyee Detention Pond (the “Tyee Detention
Pond Area”) (collectively, the “Miller Creek Mitigation Area,” the “Miller Creek/Lora
Lake/Vacca Farm Wetland and Floodplain Mitigation Area,” the “Tyee Valley Golf
Course Mitigation Area,” the “Des Moines Creek Mitigation Area,” the “Tyee Detention
Pond Area,” and the “Auburn Wetland Mitigation Area” are referred to herein as the
“Mitigation Sites”). This Declaration relates to the Miller Creek Mitigation Area, which
is legally described in Exhibit A attached hereto and by this reference incorporated

herein.

B. In connection with the construction of a third runway and other improvements at
Seattle-Tacoma International Airport, the Port proposed certain mitigation activities for
the Mitigation Sites that include: stream riparian/buffer enhancements, stream baseflow
augmentation, floodplain and wetland enhancement, and construction of replacement
wetlands.

C. In order to comply with Ecology’s Order # (“Ecology’s Order”),
and the Corps Section 404 Permit # (“Corps Permit”), for the Port’s
mitigation activities at the Mitigation Sites, the Port has executed this Declaration
regarding the Miller Creek Mitigation Area, and has executed similar Declarations for the
other Mitigation Sites, to submit the Miller Creek Mitigation Area to the covenants,
conditions, and restrictions herein.

NOW, THEREFORE:

1. Declaration. The Port hereby declares that the Miller Creek Mitigation Area
(hereinafter, the “Mitigation Area”) shall be subject to the covenants, conditions, and
restrictions stated herein which shall be binding on all parties having any right, title,
or interest in the Mitigation Area or any part thereof and shall inure to the benefit of
each subsequent owner thereof.

50190380.08
Miller Creek Mitigation Area
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2. Purpose. The purpose of this Declaration is to meet the requirements of the federal
Clean Water Act and state water quality standards as set forth in Ecology’s Order and
the Corps Permit, and to restrict development and construction activities within the
Mitigation Area.

3. Restrictive Covenants. The Mitigation Area shall be used as a natural vegetative
buffer, and no development activity including clearing, grading, filling, or the
construction of any building, structure, or other improvement shall occur in the
Mitigation Area, except for the following:

a. Activities authorized in the Corps/Ecology-approved Natural Resource
Mitigation Plan to construct and establish the mitigation. Existing uses in the
Mitigation Area may continue until the uses are removed or halted during
construction of the mitigation.

b. Wildlife management control actions pursuant to and governed by the current
Wildlife Hazard Management Plan or any subsequent version of the Plan
adopted by the Port in cooperation with the U.S. Department of Agriculture’s
Wildlife Services Program and the Federal Aviation Administration pursuant
to Title 14 of the Code of Federal Regulations (Section 139.337). Prior to the
adoption of any subsequent version of the Plan, the Plan shall be submitted to
the Corps and Ecology for review and comment regarding potential impacts
on the Mitigation Area. If during review and comment, the Corps or Ecology
identifies any impacts to the functions and values of the Mitigation Area, the
Port shall within 60 days submit to the Corps and Ecology a conceptual plan
that compensates for the identified impacts and, within 90 days following
Corps and Ecology approval of the conceptual plan, submit for approval a
final compensation plan.

c. Monitoring, maintenance, and contingency actions pursuant to Ecology’s
Order and the Corps Permit, including but not limited to removal of exotic,
non-native, invasive vegetation to satisfy the mitigation performance
standards.

d. Construction of stormwater drainage channels as authorized in writing by the
Corps and Ecology, and maintenance of those channels.

e. Continuation, including maintenance and reconstruction, of the existing
underground sanitary sewer trunk line, owned and operated by the Southwest
Suburban Sewer District or its successor; and partial relocation of this line as
authorized in writing by the Corps and Ecology.

50190380.08
Miller Creek Mitigation Area
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f. Installation of water and air quality monitoring equipment as authorized in
writing by the Corps and Ecology, and maintenance of the equipment.

g. Vegetation height control to maintain FAA required approach slopes and radar
coverage.

h. Removal of trees that a certified arborist has recommended be removed to
prevent a hazard to persons or property. The Port shall replant areas where
trees are removed, as necessary to maintain consistency with the
Corps/Ecology-approved Natural Resources Mitigation Plan.

i. Other activities authorized in writing by the Corps and Ecology.

Following any activity in the Mitigation Area, as authorized above, the Port shall
restore the Mitigation Area to the condition contemplated in the Corps/Ecology-
approved Natural Resource Mitigation Plan (except for any authorized structure or
use that will remain in the Mitigation Area).

4. Default: Remedies. Any violation of a covenant or condition in this Declaration shall
be considered a violation of Ecology’s Order and the Corps Permit, and this
Declaration may be enforced pursuant to the terms of Ecology’s Order and the Corps
Permit.

5. Binding Effect. The Declaration shall run with the land and be binding upon the Port
and its successors and assigns.

6. Captions. The captions and paragraph headings contained in this Declaration are for
convenience and reference only and in no way define, describe, extend, or limit the
scope or intent of this Declaration, nor the intent of any provision hereof.

7. Recording. This Declaration shall be recorded in the real property records of King
County.

8. No Third Party Rights. Nothing in this Declaration, express or implied, is intended to
confer upon any person, other than the Port and its successors and assigns any rights
or remedies under or by reason of this Declaration; provided that this Declaration
may be enforced by the Corps or Ecology as described herein.

9. Governing Law. This Declaration shall be governed by and construed in accordance
with the laws of the state of Washington.

4
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EXECUTED AND EFFECTIVE as of the date first written above.

PORT OF SEATTLE, a Washington municipal
corporation

By:
Name:
Its:

50190380.08
Miller Creek Mitigation Area
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STATE OF WASHINGTON )
) ss.

COUNTY OF )

I certify that I know or have satisfactory evidence that

signed this instrument, on oath stated that he was authorized to execute the instrument and
acknowledged it as the of the Port of Seattle, a Washington
municipal corporation, to be the free and voluntary act of such municipal corporation for the

uses and purposes mentioned in the instrument.

Dated this day of .

(Signature of Notary)

(Legibly Print or Stamp Name of Notary)
Notary public in and for the state of
Washington, residing at

My appointment expires:

50190380.08
Miller Creek Mitigation Area
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Port of Seattle

October 2, 2001

Ms. Ann Kenny

Washington Department of Ecology
Northwest Regional Office

3190 160th Avenue SE

Bellevue, WA 98008-5452

Re:  Seattle-Tacoma International Airport
Washington Department of Ecology

§ 401 Water Quality Certification
Order #1996-4-02325
Condition F.1

Dear Ms. Kenny:

The Port of Seattle presents the attached documents to the Washington Department of
Ecology in satisfaction of the above noted Order, Condition F.1. Condition F.1 requires,
among other things, that the Port prepare “proposed construction BMPs to prevent
interception of contaminated ground water by utility corridors and a plan to monitor
potential contaminant transport to soil and ground water via subsurface utility lines”.

Please review the two attached documents, Proposed Construction BMPs To Prevent
Interception of Contaminated Ground Water by Ultility Corridors, and Plan to Monitor
Potential Contaminant Transport to Soil and Ground Water via Subsurface Utility Lines .
If you have any questions or comments, please feel free to refer comments and questions

to Paul Agid, 206-439-6604, agid.p@portseattle.org.

Sincerely,

Elizabeth Leavitt
Manager, Aviation Environmental Programs
;

;
xc: -Agid, Newlon

Seattie-Tacoma
International Airport
P.O. Box 68727

Seattle, WA 98168 U.S.A. AR 005962

TELEX 703433
FAX (206) 431-5912

@



Seattle Tacoma International Airport
§401 Water Quality Certification #1996-4-02325
Condition F.1

Proposed Construction BMPs
To Prevent Interception of Contaminated Ground Water by Utility Corridors

in accordance with the Washington State Department of Ecology (Ecology) Water Quality
Certification for U.S. Army Corps of Engineers Public Notice 1996-4-02325, Condition F. 1, the
Port of Seattle (Port) submits this proposal for Best Management Practices (BMPs) for prevention
of migration of contaminated ground water via subsurface utility lines at the Seattle-Tacoma
International Airport (STIA). A draft of this BMP proposal is due to Ecology no later than
September 30, 2001.

Best Management Practices for prevention of migration of contaminated ground water by newly
constructed utility corridors will consist of, and will be implemented by modification of standard
utility construction design guidelines and specifications. The following construction techniques will
be specified for future construction of subsurface utilities below paved areas in the principal
aviation operations and maintenance area (AOMA) of STIA. Subject subsurface utilities include,
but are not limited to, electrical and communications ductbanks, and pipelines for carrying fuel,
water, sanitary sewage, stormwater, and Industrial Waste System drainage.

1. Standard construction specifications will be developed for application to all construction
projects located in areas within the AOMA where contaminated ground water is present at the
designed construction depth.

2. The standard specification will include a requirement for the contractor to dewater utility
trenches and other construction excavations that contain contaminated ground water, and to
appropriately manage the water removed by disposal to an appropriately licensed facility or
similar option.

3. The standard specification will include a requirement that utility backfill be constructed such
that any ground water present at the utility depth not be transported along the utility, within
the utility backfill material acting as a preferential flow pathway. The potential for transport in
backfill will be minimized by use of construction techniques and/or materials that reduce utility
backfill permeability. Generic engineering designs for preventing transport will be offered as
examples, such as:

a. Construct backfill by placing controlied density fill (a lean concrete mixture), or similar low
permeability material, into the entire utility trench, to the bottom of the pavement base
course layer.

b. Construct backfill by placing standard pipe bedding material for a maximum depth of 6"
plus one-half of the diameter of the utility pipe (except as noted below); backfill the
remainder of the trench to the bottom of the pavement base course layer with controlied
density fill or similar low permeability matenial; at a maximum interval of 500" along the
utility alignment, eliminate the pipe bedding material and construct full trench profile
concrete dams. (lllustrations of typical utility installation construction drawings consistent
with option 3.b. are provided in Figure 1.)

Project-specific construction designs will be developed consistent with the standard
specifications to meet the site-specific engineering requirements of the planned construction.
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Seattie Tacoma International Airport
§401 Water Quality Certification #1996-4-02325
Condition F .1

Plan to Monitor Potential Contaminant Transport to Soil and Ground Water
via Subsurface Utility Lines

1. INTRODUCTION AND BACKGROUND

In accordance with the Washington State Department of Ecology (Ecoiogy) Water Quality
Certification (WQC) for U.S. Army Corps of Engineers Public Notice 1996-4-02325, Condition F.
1, the Port of Seattle (Port) submits this plan to monitor for potential contaminant transport via
subsurface utility lines (SULs) at the Seattle-Tacoma International Airport (STIA). A draft of this
Subsurface Utility Line Monitoring Plan (SUL Monitoring Plan) is due to Ecology no later than
September 30, 2001.

Ecology has requested this plan in response to concems expressed by members of the public
commenting on the proposed issuance of the Water Quality Certification. The commenter assert
that the permeable backfill with which subsurface utilities are sometimes constructed may act as
preferred pathways for migration of contaminated ground water to the Third Runway
Embankment drain layer, and from the drain layer to area surface waters.

A related document, Draft Technical Memorandum, Analysis of Preferential Ground Water Flow
Paths Relative to Proposed Third Runway, Seattle-Tacoma International Airport, prepared by
Associated Earth Sciences, Inc. dated June 19, 2001 (AESI, 2001) provides the foundation and
supporting data for the development of this SUL Monitoring Plan. The SUL Monitoring Plan
presents a methodology to further evaluate the nature of SULs at appropriate contaminated
ground water sites and the potential that these SULs act as preferential contaminant transport
pathways. The planned monitoring approach will, in a first phase, evaluate contaminated sites,
associated ground water presence and flow properties, and the properties of constructed SULSs.
The evaluation will demonstrate the probabilities that contaminated sites could act as
contaminant sources to SULs, and that SULs could act as migration pathways for those
contaminants. The second phase of the monitoring program will be developed at the conclusion
of the first phase evaluation. Under the second phase, the Port will develop and implement field
monitoring activities that are demonstrated appropriate by results of the first phase. The second
phase plan will be provided to Ecology for review and approval.

2. SITE EVALUATION

a. Ground Water in Perched Zones and in the Qva Aquifer

The SUL Monitoring Plan will focus on the potential that select contaminated sites act as
sources of contamination to SULs. The typical as-built construction depth of STIA SULs is
between 5 to 10 feet below ground surface. The SUL Monitoring Plan will therefore
concentrate on sites that contain impacted perched ground water that could enter SULs.

Sites that contain perched ground water provide the greatest probability for SUL transport of
contamination. Perched ground water occurs in isolated, discontinuous zones. Perched
zones are typically found within the range of about 10 - 35 feet below ground surface. Due to
the shallow depth of perched zones, perched ground water has the greatest potential to
intersect SULs and move along permeable backfill material

Transport along SUL backfill of contaminated ground water in the regional Qva aquifer is
improbable for several reasons:
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¢ Ground water levels in the Qva aquifer at STIA are typically at a depth between 55 to
90 feet below ground surface, which is well below the depth of typical SULs.

¢ Impacted Qva ground water has been well documented and is contained within the
AOMA; the maximum migration of impacted ground water is no greater than 550 feet
in length from its contaminant source area.

e Ground water data generated from monitoring wells completed downgradient from
known Qva impacted ground water sites are below Model Toxics Control Act (MTCA)
standards and, therefore, provide a defined plume boundary.

Therefore, monitoring for contaminant transport by SULs in the Qva aquifer is not planned.

b. SUL Monitoring Plan Site Seilection

Locations with contaminated ground water that may have a reasonable potential for migration
by SUL are defined by the following criteria:

e Site contains perched ground water;
¢ Perched ground water is impacted above MTCA standards;
e SULs intersect the site footprint.

Data indicate that five sites within the STIA principal aviation operations and maintenance
area (AOMA) contain impacted perched ground water that has exceeded MTCA Method A or
Method B clean up standards (AESI, 2001). Sites that are impacted by previous fuel
releases and contain fuel related compounds in the perched ground water system elevated
above MTCA standards inciude the United/Continental Fuel Farm, Pan Am Avgas Tanks,
Northwest Airlines Bulk Fuel Farm, and the Delta Auto Gas Cluster. In addition two areas in
the AOMA, the Northwest Airlines Former Hangar Tanks and Monitoring well AGC-5 at the
Delta Autogas Cluster site, represent areas that contain solvent impacted perched ground
water. Each of the five sites meets the criteria listed above and are proposed for further
detailed evaluation regarding shallow contaminant transport mechanisms via SULs.

3. SUBSURFACE UTILITY LINE INFORMATION

As part of previous evaluations, SULs have been identified throughout STIA and compiled on a
base map (AESI, 2001). SULs that have been identified include: existing and proposed fuel lines,
electric lines, Industrial Waste System (IWS) lines, sewer lines, storm drains, water lines, and
Satellite Transit System (STS) and Baggage Tunnels. A number of these SULs are constructed
within the boundaries of impacted perched ground water of the five sites presented in Section 2.

The following additional detail will be compiled from available documentation for SULs at each of
the subject sites.

a. Utility line depth — Typical utility depth is 5 to 10 feet below ground surface, with a typical
maximum depth of 20 feet below ground surface. Engineering drawings will be

researched to identify the as-built construction depth of each SUL intersecting the subject
sites.

b. Utility line backfill composition — Information on the type of backfill material used for infill
of the SUL will be compiled, if available.

c. Utility line excavation slope — The elevation of the as-built SUL excavation will be
researched and information compiled, if available.
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d. Construction Observations - Records will be researched to detemine if observations
were recorded during construction activities regarding soil or ground water contamination,
saturated soil conditions, soil type, SUL condition, etc. Observations of recent capital
improvement construction projects (e.g., those associated with the South Teminal
Expansion Project (STEP)) will provide useful information regarding observed subsurface
conditions in the vicinity of historic contaminated sites and older SULs. Available
information will be summarized for each subject site.

4. GEOLOGIC/GROUND WATER CONDITIONS

Existing data and field observations of the geologic and ground water conditions at each of the
subject sites will be evaluated in detail in regards to its influence on potential contaminant
migration pathways. Cross sections will be developed for each site to graphically depict the
relationship of geologic and ground water conditions in relationship to SULs. The analysis will
focus on the following elements:

a. Fill or Native Soil Types in Relation to Utility Line — The soil conditions surrounding SULs
at each site will be evaluated. Interpretations will be developed based on surrounding

soil borings and well logs regarding the nature of fill or native soil types. This information
will be evaluated in relation to the as-built construction depth of the SULs.

b. Slope of Till or Impervious Surface — The slope of the glacial till surface or any identified
impervious surface will be evaluated. The effect of the slope of the low permeability
surface will be analyzed regarding its effect on the control of perched ground water flow
directions.

c. Depth to Perched Ground Water — The depth to perched ground water will be compiled
from shallow monitoring well water level data and observations made on associated
environmental and soil boring logs. This data will be correlated to a common vertical
datum to allow for the calculation of the elevation of the ground water surface.

d. Perched Ground Water Flow Direction — For each site evaluated, the perched ground
water flow directions will be determined and a contour map showing the flow directions
will be developed. Typical wet season and dry season perched ground water elevations
will be used to determine any change in flow direction as a result of seasonal
precipitation fluctuations.

e. Relationship of Perched Ground Water to Utility Line Excavation — The depth to perched

ground water will be compared to the as-built excavation depth of various SULs
intersecting subject sites. An evaluation will be made conceming the ability of the SULs
to act as a potential contaminant transport pathway. Particular consideration will be
made during the evaluation of the ability of the SULSs to transport contaminant via
perched ground water towards the proposed Third Runway Embankment project area.

5. Report

A report will be developed which presents the findings outlined in the SUL Monitoring Plan. The
report will present graphical maps which show ground water and geological conditions in relation
to SULs, tabulated information on select SULs, and an evaluation regarding the potential of the
SULs to act as preferential pathways for contaminant transport. Conclusions will be developed
and an appropriate scope of work and work plan for any appropriate follow-on monitoring will be
developed for Ecology review and approval.
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Port of Seattle

November 16, 2001

Ms. Ann Kenny

Washington Department of Ecology
Northwest Regional Office

3190 160th Avenue SE

Bellevue, WA 98008-5452

Re: Seattle-Tacoma International Airport
Washington Department of Ecology
§ 401 Water Quality Certification
Order #1996-4-02325
Condition E.3

Dear Ms. Kenny:

The Port of Seattle presents the enclosed Third Runway Embankment Seepage and
Groundwater Monitoring Plan to the Washington Department of Ecology in satisfaction of the
above noted Order, Condition E.3. Condition E.3 requires the Port to prepare for Ecology review
and written approval a monitoring plan “designed to detect impacts of the fill embankment to the
receiving water and ground water during fill placement and post fill placement.”

Please review the plan and provide the written approval required. Please feel free to refer
comments and questions to Paul Agid, 206-439-6604, agid.p@portseattle.org.

Sincerely,

(:«;- / ’ j/
C LCaeaAldN
Elizabeth Leavitt ;
Manager, Aviation Environmental Programs

XC: Gillis Reavis, Martin Brown Inc.
Tom Walsh, Foster Pepper Shefelman
Jim Lynch, Stoel Rives
Michael Kenrick, Hart Crowser Inc.
C. Linn Gould, Erda Environmental
Robin Kordik, Paul Agid, Laurie Havercroft, Tom Newion, Port of Seattle

Seattle-Tacoma
International Airport

P.O. Box 68727

Seattle, WA 98168 U.S.A. AR 005969
TELEX 703433

FAX (206) 431-5912

®



THIRD RUNWAY EMBANKMENT
FILL MONITORING PLAN

401 Certification Condition E.3

Port of Seattle
November 2001
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SEATTLE-TACOMA INTERNATIONAL AIRPORT
THIRD RUNWAY EMBANKMENT
SEEPAGE AND GROUNDWATER MONITORING PLAN

1.0 INTRODUCTION AND BACKGROUND

In accordance with the Department of Ecology’s (Ecology) Water Quality Certification for U.S.
Army Corps of Engineers Public Notice 1996-4-02325 (Amended-1), Condition E.3, “Post
Construction Monitoring”, dated September 21, 2001, the Port of Seattle (Port) will monitor
water quality from the Third Runway Embankment. The text of Condition E.3 from the 401
Water Quality Certification is shown in Exhibit 1. A draft of this Embankment Fill Monitoring
Plan (EFMP) is due to Ecology by November 20, 2001.

The Post Construction Monitoring condition requires the monitoring of both runoff and seepage
from the Third Runway embankment in order to ensure that infiltrate does not “result in impacts
to wetlands or other waters of the state.” The monitoring of runoff from the surface of the
embankment is not discussed in this EFMP. Such runoff, which is only expected to occur during
large rain events, is collected and routed through detention facilities and discharged through
permitted stormwater outfalls. The Port’s National Pollution Discharge Elimination System
(NPDES) permit (WA-002465-1) requires it to monitor surface water runoff, including runoff
from industrial activities (e.g. runways and taxiways). A more detailed discussion of the
NPDES monitoring program can be found in section S2 of the Port’s NPDES permit and in the
Port’s Procedures Manual for Stormwater Monitoring. The purpose of this EFMP is, therefore,
to track the quality of water that flows through the embankment and expresses itself as either
seepage discharging from the bottom of the fill area or as groundwater.

Groundwater monitoring will begin in winter 2001-2002 from permanent well locations near the
planned toe of the completed embankment. Groundwater monitoring will provide an
understanding of background baseline water quality and will allow tracking of any changes in
groundwater quality over the duration of embankment construction.

Seepage monitoring will initially be conducted at interim monitoring locations. Completion of
embankment construction is expected to occur within 5-7 years after the initiation of
construction permitted under the 401 Water Quality Certification. During construction,
embankment seepage flowing from the drainage layer will be ephemeral, and discharge locations
will be discontinuous as the embankment is modified by further construction and implementation
of construction stormwater BMPs. Seepage quality monitoring during construction will,
therefore, be focused on relatively stable temporary seepage locations identified at the toe of
interim embankment slopes, where seepage can be observed and monitored in relatively
undisturbed conditions for a period of at least 12 months. Post construction seepage monitoring
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will be initiated at proposed permanent locations after final construction in those embankment
areas is completed and consistent seepage is observed.

The proposed EFMP establishes a phased monitoring approach to determining the potential
impacts of embankment fill on water quality. The phased approach establishes a flexible, risk-
based monitoring regime that becomes increasingly conservative as potential impacts to water
quality are detected. Two types of phasing are proposed for both groundwater and seepage
monitoring. The first type of phase, called “tiers,” provides flexibility in the location from which
samples are collected. In the first tier, samples are obtained from sampling points very close to
the potential source of discharge from the embankment. This provides a conservative
opportunity to observe water quality constituents that could reach surface water above the
applicable criteria. In the second tier, sample locations could be established further downgradient
from the source of discharge, to demonstrate that attenuation and dilution mechanisms are
occurring. In the last tier, the samples would be obtained from locations near the resources to be
protected (i.e., the nearby creeks and wetlands). The second type of phasing, called “stages,”
provides similarly sequenced flexibility in data collection, analysis, and evaluation tools within
each tier.

This EFMP is divided into seven sections. Following this introductory section, the embankment
conceptual site flow model is described in Section 2. Groundwater monitoring that occurs
during construction is discussed in Section 3. Section 4 describes monitoring of seepage from
interim monitoring locations during sequential construction phases. Section 5 describes both
groundwater and seepage monitoring that occurs post construction. The monitoring report and
contingency plan are discussed in Sections 6 and 7 respectively. Appendix Sections A-C include
the field and laboratory procedures.

2.0 EMBANKMENT CONCEPTUAL SITE AND FLOW MODEL

This section describes the embankment fill and how water is anticipated to flow through it. The
embankment is designed to create an elevated, relatively flat surface upon which the Third
Runway will be built. As shown on Figures 1 and 2, the total length of the embankment will
extend approximately 8,700 feet, bounded by the relocated S. 154th Street to the north and
extending beyond S. 176th Street to the south. The width of the fill ranges from 40 feet at its
narrowest point in the south end to approximately 1,400 feet at the widest point. The east margin
of the fill will abut the existing airfield; the west margin of the fill will either be sloped or
bounded by a mechanically stabilized earth (MSE) wall, depending on the location. The fill
thickness will range from several feet to 165 feet thick. The volume of the fill that is required for
the construction of the Third Runway embankment is approximately 17 million cubic yards.
Embankment soil placement is designed to be both geotechnically suitable as foundation material
for the Third Runway and to accommodate infiltration of water through the fill in all seasons.

Fill will consist of approximately 40 percent sand and gravel that is relatively silt-free and about
60 percent silty sand and gravel mixtures.
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A bottom drainage layer, consisting of an approximate 3-foot thickness of free-draining sand and
gravel, has been included in the fill embankment design (Figure 3). This drainage layer will
generally be laid on the existing ground surface. The drainage layer will prevent groundwater
pressures from building up within the embankment and direct groundwater flow away from the
embankment fill. Water may enter drainage layer from above, due to infiltration through the
embankment fill, and from below as groundwater inflow in the form of seepage from the existing

slope or existing shallow groundwater discharge zones that will be buried beneath the
embankment.

In accordance with the United States Fish and Wildlife Service’s Biological Opinion (BO) dated
May 22, 2001, the Port will provide protection for both aquatic resources and surface water
quality in neighboring Miller and Walker Creeks by establishing a zone of “‘ultra-clean” fill
directly above the drainage layer, referred to as the “drainage layer cover” (Figure 3). The soil
criteria in this drainage layer cover is at Puget Sound background levels and adjusted as
necessary for Practical Quantitation Limits, MTCA Method A cleanup levels, and or ecological
criteria (Table 1, FWS BO, 2001). These criteria have been modified slightly in accordance with
the release of the amended 401 Certification by Ecology in September, 2001.

The drainage layer cover will measure at least 40 feet thick at the face of the embankment and its
top surface will slope downwards to the east at a rate of 2 percent. The overall thickness of the
drainage layer cover will decrease away from the face of the embankment and will vary based on
underlying topography (Figure 1). The southem section of the embankment south of S. 170™
Street will be less than 40 feet high and will be composed primarily of “ultra clean” fill
consistent with the requirements of the BO.

A portion of the rainfall that falls on the Third Runway embankment, plus some of the runoff
from paved areas such as runways and taxiways, will infiltrate through the fill materials and
percolate down to the drainage layer. As water percolates through the fill, the concentrations of
dissolved constituents may potentially change due to leaching of naturally occurring minerals or
other chemical constituents (if present) in the fill.

Depending on location, the water that flows through the completed embankment will (1)
percolate down to the drainage layer and flow laterally to discharge from the embankment toe, or
(2) percolate downward through the drainage layer and into the underlying subsoils, entering the
existing body of shallow groundwater beneath the embankment (Figure 3).

The first of these flow paths may include a portion of groundwater seepage from below that will
mix with the embankment seepage. The water will discharge from the drainage layer and enter
collection swales or replacement drainage channels that generally run along or near to the toe of
the embankment. In low areas near the MSE retaining walls, flow in the collection swales will
discharge to downslope replacement drainage channels or downslope wetlands (Figure 2). Over
the rest of the embankment area, flow in collection swales will be directed to stormwater
detention ponds that control releases to Miller or Walker Creeks. The conveyance system is
described in the Comprehensive Stormwater Management Plan (Parametrix, 2000).
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The second flow path consists of embankment seepage that will percolate down through the
drainage layer to the water table and mix with the natural groundwater. Along the existing slope,
the uppermost water table occurs mainly in recessional or recent sands and silts that are perched
on a lower-permeability layer (typically glacial till). When this water table is below the bottom
of the drainage layer, water flows slowly through the perched aquifer under the embankment and
discharges through or beneath wetlands to the adjacent creeks. Water percolating through the
embankment that does not discharge from the drainage layer is expected to enter this zone of
perched groundwater and follow the same flowpath toward the wetlands and creeks. A relatively
small portion of the water in the perched aquifer leaks through the till layer and enters the
regional aquifer in the underlying advance glacial deposits.

Towards or beyond the toe of the embankment (varying by location), the water table in the
perched zone merges with the water table in the shallow regional aquifer (Figure 3), which flows
slowly through the downslope subsoils to discharge as baseflow to the creeks. A portion of this
subsurface flow helps to maintain high groundwater levels and sustain the hydrology of riparian
wetlands adjacent to Miller Creek and at the headwaters of Walker Creek.

3.0 GROUNDWATER MONITORING DURING CONSTRUCTION

Groundwater monitoring during construction is expected to occur in two phases. The first phase,
which will occur over the next year, will define background groundwater conditions by
collection of a baseline groundwater data set. The baseline data set will be used as a reference to
ascertain changes in groundwater quality as a result of embankment construction. This baseline
groundwater data acquisition phase is discussed in Subsections 3.1 through 3.4. The second
phase of groundwater monitoring, described in section 3.5, commences after baseline data
acquisition is completed.

3.1 Baseline Groundwater Data Acquisition

Groundwater monitoring wells will be established at the toe of the future embankment (locations
are described in Section 3.2). The groundwater monitoring schedule is described in Section 3.3.
Monitoring data from these wells will be used to establish baseline water quality for each of the
parameters listed in Section 3.4. Collected data will be evaluated and background data quality
established by application of appropriate statistical methods, and will account for variability
caused by seasonality or other spatial or temporal trends.

As construction of the Third Runway embankment proceeds, the baseline groundwater data set
will be used to assess potential impacts to groundwater through the screening approach outlined
in Section 3.5.

3.2 Groundwater Monitoring Locations

Groundwater monitoring will be conducted by taking samples from 15 shallow monitoring wells
drilled in locations at or just downgradient from the toe of the future embankment (Figure 1).
Locations have been selected to provide coverage of the embankment where seepage discharge is
not expressed and, therefore, the majority of the flow through the embankment is entering
groundwater. This approach will provide representative monitoring of groundwater quality in
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areas where the water table is expected to remain below the drainage layer. Wells will be
completed in the uppermost zone of continuous saturation, which is generally the perched aquifer
in the surficial recessional deposits. Details concerning the proposed monitoring wells are
presented in Table 1.

Some of the proposed groundwater monitoring locations utilize existing wells that were installed
as part of the geotechnical investigations for the design phase of the Third Runway embankment.
These wells were installed as resource protection wells meeting the requirements of Chapter 173-
160 WAC, and should therefore provide acceptable monitoring points. The remaining locations
will require new well installations conforming to Chapter 173-160 WAC (Part Two). Following
approval of this EFMP, wells will be installed to expedite the initiation of baseline groundwater
data acquisition.

To the extent possible, monitoring wells will be maintained for sampling as construction
proceeds. Any wells that cannot be successfully protected against damage during construction
will be appropriately abandoned and replaced as close as practical to their original location.

3.3 _Groundwater Monitoring Schedule

The groundwater monitoring wells will be sampled to establish a statistical baseline for existing
groundwater quality. Background sampling will be implemented on a monthly basis (following
well installation) for one year to define area baseline water quality.

Following the baseline data collection period, groundwater sampling will continue on a quarterly
basis to track any changes or trends in the water quality at the site. Monitoring results will be
screened to identify potentially significant exceedences using a staged screening approach, as
described in Section 3.5.

3.4 Groundwater Monitoring Parameters

The following constituents of concern will be screened in groundwater and embankment seepage
for consistency with the specific soil fill criteria requirements outlined in Section E.1(b) of the
401 Water Quality Certification:

Antimony Nickel
Arsenic Selenium
Beryllium Silver
Cadmium Thallium
Chromium (total) Zinc
Copper Gasoline
Lead Diesel
Mercury (inorganic) Heavy Oils.

See Appendix Sections A-C for a discussion on Sampling Methods and Handling Procedures,
Quality Assurance and Quality Control Procedures, and Field Documentation, respectively.
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3.5 Groundwater Quality Screening Post Baseline Data Acquisition

As described above, data collected from groundwater monitoring wells over the first year of
monitoring will be used to determine the area background groundwater quality of the Third
Runway vicinity. Appropriate background values will be calculated and will be referred to as the
baseline groundwater data set.

After the baseline groundwater data set is established, quarterly groundwater monitoring data
will be evaluated using a staged approach. The approach for groundwater screening during
construction is detailed in the two stages as discussed below. Results that exceed any staged
screening criteria do not directly equate to adverse impacts to wetlands or other waters of the
state; rather, such exceedences provide an indication that further review and analysis are
warranted to protect against the occurrence of such impacts.

o Stage 1: Background. Groundwater samples collected from each monitoring well will be
analyzed for thirteen metals and Total Petroleum Hydrocarbons (TPH) and compared to the
baseline groundwater data set described above. If Stage 1 screening indicates significantly
elevated levels for constituents of concern, Ecology will be notified, and Stage 2 of the
screening process would be implemented as described below.

e Stage 2: Derivation of a site-specific dilution/attenuation factor for groundwater. As
constituents in the embankment seepage move through soils and groundwater, they are
subjected to physical, chemical, and biological processes that tend to reduce the original
concentration of the constituent as it is transported between the embankment and the receptor
point (neighboring creeks). These processes include adsorption onto soil and aquifer media,
chemical transformation, biological degradation, and dilution due to mixing of the seepage
with surface waters and underlying groundwater. The reduction in constituent concentrations
between the toe of the embankment and the creeks can be estimated by developing a site-
specific dilution/attenuation factor, or using an Ecology-published default
dilution/attenuation factor, as appropriate. The Port will discuss any proposed site-specific
dilution factors with Ecology prior to their implementation.

The Port may elect to establish alternative sampling locations consistent with the tiered
monitoring location strategy described generally in Section 1.0, and in more detail in Section 5.1,
if it is determined that groundwater quality may be changing with respect to established
background groundwater conditions. The Port may also elect to skip Stage 2 of the post-baseline
groundwater monitoring screening process and move directly to Tier 2 sampling if it becomes
evident that sampling at locations between the embankment toe and the creeks is a more
appropriate approach. The Port will discuss a proposed move to Tier 2 with Ecology prior to
implementation.
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4.0 SEEPAGE MONITORING DURING CONSTRUCTION

Construction of the Third Runway embankment is expected to take 5 to 7 years under current
projections. Construction will be accomplished in phases defined by phase-specific construction
contracts. The duration of each construction phase is generally one construction season or one
year, resulting in the creation of interim embankment slopes that are underlain by the drainage
layer (see Figure 3). A portion of these interim embankment slopes will be relatively
undisturbed for an extended temporary period , thereby facilitating seepage monitoring during
construction.

4.1 Interim Seepage Monitoring Locations

Monitoring of the embankment fill seepage during construction will be achieved by selecting
representative seepage locations for sampling as construction proceeds. Seepage monitoring
locations will be selected, monitored, and abandoned or dismantled as the extent and shape of the
Third Runway embankment changes during construction.

At the end of each construction phase, the location and extent of interim embankment slope
surfaces that will remain unchanged for the duration of at least the next construction phase (at
least one year) will be identified. Seeps from these interim slopes will be observed and
documented during an initial three-month reconnaissance period to confirm the presence and
continuity of seepage. Representative seeps will be identified, and monitoring locations will be
selected, numbered, documented, and photographed, with location and elevation surveyed by the
Port. Monitoring locations may be moved if it is determined that the seepage expression changes
over time.

The procedure outlined above will permit the establishment of interim seepage monitoring
locations that will be available for periods of 12 months or more. As construction phases
progressively reach the final embankment configuration, post-construction seepage monitoring
locations within each phase will be identified as described in Section 5.2, and post construction
monitoring will commence as described in Section 5.0

4.2 Interim Seepage Monitoring Schedule .

Once documented, the interim seepage monitoring points will be sampled on a monthly basis.
Sampling at each interim seepage monitoring location will track any changes or trends in the
water quality of the seeps selected until the location is no longer available due to the initiation of
the next construction phase.

4.3 Seepage Monitoring Parameters
At each interim seepage monitoring location, the same constituents will be monitored as listed in
Section 3.4
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4.4 Interim Seepage Quality Screening

Data evaluation will be implemented progressively in three stages to determine if seepage quality
at the interim seepage monitoring locations is of potential concern. Results that exceed any
staged screening criteria do not directly equate to adverse impacts to wetlands or other waters of
the state; rather, such exceedences provide an indication that further review and analysis are
warranted to protect against the occurrence of such impacts.

The approach for seepage screening during construction is detailed in three stages as discussed
below.

e Stage 1: Surface Water Quality Criteria. Samples of seepage collected from each selected
interim monitoring location will be analyzed for thirteen metals and TPH and compared to
applicable freshwater ambient water quality criteria according to guidelines outlined in WAC
173-201A-40. Values will be adjusted for the Practical Quantitation Limits when necessary
(Table 3). The Port may elect to screen seepage against background surface water data
collected from the neighboring creeks, but will notify Ecology prior to this screening
modification.

The constituent concentrations as determined from the interim monitoring will be divided by
a dilution/attenuation factor of 10 and then compared to applicable ambient surface water
quality criteria. This default dilution factor is presented in NOAA’s Screening Quick
Reference Tables and is based on the fact that dilution is expected to occur during migration
and upon discharge of groundwater to surface water. The actual dilution/attenuation factor
which would occur between the seepage at the interim monitoring location, to the adjacent
surface water drainage systems, and then transport to the creeks is likely to be much greater,
as discussed in Stage 2 below.

e Stage 2: Derivation of site-specific dilution/attenuation factor for seepage. As constituents in
the embankment seepage occurring during construction move through surface water drainage
systems or through soils and groundwater, they are subjected to physical, chemical, and
biological processes that tend to reduce the original concentration of the constituent during
transport between the embankment and the receptor point (associated creeks). These
processes include adsorption onto soil and aquifer media, chemical transformation, biological
degradation, and dilution due to mixing of the seepage with surface waters and underlying
groundwater. The reduction in constituent concentrations between the interim seepage
monitoring locations and the creeks can be predicted by developing a site-specific
dilution/attenuation factor. As an alternative to the default dilution/attenuation factor
discussed in Stage 1, the Port may elect to derive a site-specific dilution/attenuation factor for
application to the interim seepage monitoring results per specifications outlined in WAC
173-340-747. The Port will discuss any proposed site-specific dilution/attenuation factors
with Ecology prior to their implementation.
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o Stage 3: Bioassay Testing for Seepage. If the Port determines that interim seepage samples
are exceeding applicable surface water quality criteria, the Port may elect to conduct aquatic
bioassays on seepage samples using Ecology-approved methods. There are many
circumstances in which numerical water quality criteria are exceeded in a sample, but
bioassay testing shows the sample to pass standard toxicity testing criteria. This is because
many naturally-occurring constituents exist, such as particulate matter, organic carbon, and
inorganic ligands, that render certain potential toxicants unavailable for uptake, and hence,
nontoxic. If the Port elects to conduct bioassay testing, the Port will submit a proposed
bioassay testing plan to Ecology for review prior to implementation. Bioassay test results
would contribute to a weight-of-evidence evaluation on the probability of impact from
embankment seepage during construction on water quality.

The Port may elect to establish alternative sampling locations consistent with the tiered
monitoring location strategy described generally in Section 1.0, and in more detail in Section 5.1
if it is determined that embankment seepage may be exceeding applicable water quality criteria.
The Port may also elect to skip Stages 2 and 3 of the interim seepage screening process and
move directly to Tier 2 sampling if it becomes evident that sampling at locations between the
embankment toe and the creeks is a more appropriate approach. The Port will discuss a
proposed move to Tier 2 with Ecology prior to implementation.

b

5.0 POST CONSTRUCTION EMBANKMENT SEEPAGE AND GROUNDWATER
MONITORING

As phased construction of the Third Runway Embankment reaches completion, monitoring of
embankment seepage and groundwater will continue under a tiered post construction monitoring
strategy that is protective of aquatic resources. Subsection 5.1 explains the three tiered location
monitoring strategy approach. Subsection 5.2 discusses the Tier 1 monitoring locations for both
seepage and groundwater. The monitoring schedule and constituents to be monitored are
described in Subsections 5.3 and 5.4, respectively. Finally, the approach for evaluating and
comparing analytical results to applicable water quality criteria within each tier is described for
seepage in Subsection 5.5.1 and for groundwater in Subsection 5.5.2.

5.1 Post Construction Tiered Location Monitoring Strategy

Ecology’s goal is to ensure that the use of imported fill will not result in adverse impacts to
surface waters. To achieve this goal, the Port proposes a monitoring strategy that proceeds in a
three “tiered” approach. Seepage and groundwater is first collected near the toe of the
embankment where samples are most likely to be representative of water flowing through the
embankment (Tier 1). However, if it is determined that monitored ground water exceeds
established background conditions or seepage exceeds applicable water quality criteria, new
sampling locations may be situated between the embankment and associated surfaces waters to
demonstrate that attenuation and dilution mechanisms are occurring (Tier 2). The third tier
would involve direct surface water sampling in the associated creeks. This three-tiered approach
is discussed in more detail below.
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* Tier 1. For seepage monitoring, Tier 1 utilizes a conservative procedure by collecting
samples of water directly discharged along the toe of the final embankment without
consideration of mixing or attenuation processes that occur between the embankment and the
receiving waters. Drainage layer seepage is assumed to be representative of the water
percolating through the embankment fill. Monitoring and evaluation of representative
seepage locations will be performed as described below in Section 5.2. The methods to
evaluate the data are described in Section 5.5.1.

For groundwater, Tier 1 groundwater monitoring wells will be those used in the baseline
study (Section 3.1). The staged approach to screening groundwater data will be implemented
as described below in Section 5.5.2.

o Tier2. Ifitis determined over time that seepage and/or groundwater is significantly
exceeding all applicable stages of the screening criteria at the toe of the embankment, then
Tier 2 monitoring will be conducted. Tier 2 will consist of installing new sampling locations
between the embankment and associated creeks in order to ascertain the fate of the seepage
and/or groundwater as it migrates from the embankment. The selection of monitoring points
in surface water locations will depend on the observed nature of the flow regime (e.g., flow
directions and flow rates). In the event that Tier 2 monitoring is determined to be necessary,
an EFMP addendum describing the Tier 2 monitoring locations would be submitted to
Ecology for its review and approval. The staged approach to screening data in Tier 2 will be
the same as for Tier 1, as described in Section 5.5.

o Tier 3. Ifthe results of Tier 2 monitoring significantly exceed the staged screening criteria,
direct monitoring of surface waters in Miller and Walker Creeks would be implemented to
demonstrate protection of aquatic biota. In this case, a monitoring program would be
designed to implement the Tier 3 sampling strategy under a new Tier 3 EFMP to be
submitted to Ecology for its review and approval.

5.2 Tier 1 Post Construction Monitoring Locations for Groundwater and Seepage
Groundwater sampling locations will be the same as used for the groundwater monitoring
program as described in Section 3.2. These locations are considered Tier 1 locations since they
are directly downgradient of the embankment.

The monitoring points for embankment seepage will be placed at selected locations where
seepage consistently discharges from the drainage layer at the toe of the completed embankment.
Since the elevation of the drainage layer will not be uniform, and will vary with existing
topography, seeps are expected to occur mainly in topographic low spots along the toe of the
embankment. Monitoring points will be selected based on the seepage flow rate, proximity to
the adjacent creek, and locations of flow dispersal to wetlands.

Monitoring of the embankment fill seepage will be achieved by selecting representative seepage
locations for sampling under Tier 1 as each phase of final embankment construction is completed
and seeps are observed.. A review of current land surface topography beneath the proposed
embankment fill area has been performed to identify locations where seepage is most likely to
occur. Fifteen tentative locations are shown on Figure 2. A revised list of post construction
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seepage monitoring locations will be provided in a plan addendum issued following the
completion of the Third Runway embankment, when the actual occurrence of seeps will be
expressed. Monitoring locations will be numbered, documented, and photographed, with
location and elevation surveyed by the Port. Monitoring locations may be moved if it is
determined that the seepage expression changes over time or downstream hydraulic conditions
change.

5.3 Post Construction Monitoring Schedule for Groundwater and Seepage

As discussed above, groundwater monitoring will occur on a quarterly basis during the
construction of the embankment and remain on this same schedule once the embankment is
completed. Ground water monitoring will be conducted for a period of eight years, including
baseline, construction, and post-construction monitoring.

The post construction seepage monitoring period will commence, in different locations at
different times, following the sequence in which final embankment construction contract phases
are completed (see Section 4.1). While post construction monitoring is being conducted in
completed portions of the embankment, interim seepage monitoring will continue to the extent
possible in areas where construction of the final embankment is not complete.

Seepage monitoring will be performed monthly. It is possible that seeps may be dry from time to
time on a seasonal or temporal basis. After one year of monthly post construction seepage
monitoring, the Port may request that the monitoring interval for embankment seepage be
extended to quarterly monitoring, if the data collected demonstrate that quarterly monitoring will
be representative of seep constituent variability.

Seepage monitoring will be conducted for a total period of eight years, commencing upon the
initiation of interim monitoring. At the end of the eight-year ground water and seepage
monitoring periods, the Port and Ecology will re-evaluate the need to modify or continue the
monitoring program.

5.4 Monitoring Parameters for Groundwater and Seepage

Thirteen metals (antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury
[inorganic], nickel, selenium, silver, thallium, and zinc), TPH, etc., will be analyzed for both
groundwater and seepage in the same manner as previously described for the groundwater
monitoring program in Section 3.4,

See Appendix Sections A-C for a discussion on Sampling Methods and Handling Procedures,
Quality Assurance and Quality Control Procedures, and Field Documentation, respectively.

5.5 Tier 1 Staged Water Quality Screening

Sample analytical results from seepage and groundwater will be evaluated using a staged
approach. This progressively rigorous evaluation will be used if seepage or groundwater quality
at the embankment toe is determined to be of potential concern. Results that exceed the staged
screening criteria applied in Tier 1 do not directly equate to impacts to wetlands or other waters
of the state. Rather, such exceedances provide an indication that further review and progressive
analysis is warranted.
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5.5.1 Seepage Staged Screening. The staged approach for seepage screening is detailed in three
stages as discussed below.

o vStage 1: Surface Water Quality Criteria. Samples of seepage collected from each selected

location will be analyzed for thirteen metals and TPH and compared to applicable freshwater
ambient water quality criteria according to guidelines outlined in WAC 173-201A-40. Values
will be adjusted for the Practical Quantitation Limits when necessary (Table 3). The Port
may elect to screen seepage against background surface water data collected from the
neighboring creeks, but will notify Ecology of this screening modification.

The constituent concentrations as determined from the Tier 1 monitoring will be divided by a
dilution/attenuation factor of 10 and then compared to applicable ambient surface water
quality criteria. This default dilution factor is presented in NOAA’s Screening Quick
Reference Tables and is based on the fact that dilution is expected to occur during migration
and upon discharge of groundwater to surface water. The actual dilution/attenuation factor
which would occur between the seepage at the toe of the embankment to the adjacent surface
water drainage systems and then transport to the creeks is likely to be much greater, as
discussed in Stage 2 below.

e Stage 2: Derivation of site-specific dilution/attenuation factor for seepage. As constituents in
the embankment seepage move through surface water drainage systems or through soils and
groundwater, they are subjected to physical, chemical, and biological processes that tend to
reduce the original concentration of the constituent as it is transported between the
embankment and the receptor point (associated creeks). These processes include adsorption
onto soil and aquifer media, chemical transformation, biological degradation, and dilution
due to mixing of the seepage with surface waters and underlying groundwater. The reduction
in constituent concentrations between the toe of the embankment and the creeks can be
predicted by developing a site-specific dilution/attenuation factor. As an alternative to the
default dilution/attenuation factor discussed in Stage 1, the Port may elect to derive a site-
specific dilution/attenuation factor for application to the embankment seepage monitoring
results per specifications outlined in WAC 173-340-747. The Port will discuss any proposed
site-specific dilution/attenuation factors with Ecology prior to their implementation.

o Stage 3: Bioassay Testing for Seepage. If the Port determines that Tier 1 seepage samples
are exceeding applicable surface water quality criteria, the Port may elect to conduct aquatic
bioassays on seepage samples using Ecology-approved methods. There are many
circumstances in which numerical water quality criteria are exceeded in a sample, but
bioassay testing shows the sample to pass standard toxicity testing criteria. This is because
many naturally-occurring constituents exist, such as particulate matter, organic carbon, and
inorganic ligands, that render certain potential toxicants unavailable for uptake, and hence,
nontoxic. If the Port elects to conduct bioassay testing, the Port will submit a proposed
bioassay testing plan to Ecology for review prior to implementation. Bioassay test results
would contribute to a weight-of-evidence evaluation on the probability of impact from
embankment seepage on water quality.
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The Port may elect to skip Stages 2 and 3 of the Tier 1 surface water quality screening process
and move directly to Tier 2 sampling if it becomes evident that sampling at locations between the
embankment toe and the creeks is a more appropriate approach. The Port will discuss a
proposed move to Tier 2 with Ecology prior to implementation.

5.5.2 Groundwater Staged Screening
The approach for groundwater screening after construction of the Third Runway Embankment is
detailed in three stages as discussed below.

e Stage 1: Background. Groundwater samples collected from each monitoring well will be
analyzed for thirteen metals and Total Petroleum Hydrocarbons (TPH) and compared to the
* baseline groundwater data set. If Stage 1 screening indicates significantly elevated levels for
constituents of concern, the Port will notify Ecology, and Stage 2 of the screening process
will be implemented as described below.

e Stage 2: Derivation of a site-specific dilution/attenuation factor for groundwater. As
constituents in the embankment seepage move through soils and groundwater, they are
subjected to physical, chemical, and biological processes that tend to reduce the original
concentration of the constituent as it is transported between the embankment and the receptor
point (neighboring creeks). These processes include adsorption onto soil and aquifer media,
chemical transformation, biological degradation, and dilution due to mixing of the seepage
with surface waters and underlying groundwater. The reduction in constituent concentrations
between the toe of the embankment and the creeks can be estimated by developing a site-
specific dilution/attenuation factor, or using an Ecology-published default
dilution/attenuation factor, as appropriate. The Port will discuss any proposed site-specific
dilution/attenuation factors with Ecology prior to their implementation. If Stage 2 screening
indicates that significantly elevated levels for constituents of concern threaten to impact the
quality of waters of the state, Ecology will be notified, and Stage 3 of the screening process
would be implemented as described below.

e Stage 3: Fate and Transport Groundwater Flow Modeling. Stage 3 will utilize groundwater
modeling to provide a more detailed representation of groundwater flowpaths and attenuation
processes in the area within and downgradient of the embankment fill. A groundwater flow
model would be established to take account of the design, structure and hydrologic properties
of the as-built embankment and represent the fate and transport of specific constituents of
concern through the shallow aquifers, discharging to the adjacent creeks and through riparian
wetlands. The Port will discuss and agree to protocols for any proposed groundwater flow,
fate and transport modeling with Ecology prior to its implementation.
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6.0 MONITORING REPORT

A groundwater and seepage monitoring report will be produced annually after acquisition of the
associated laboratory analytical results. The first report is scheduled for completion within 15
months of the first background groundwater sampling round. The annual report will contain
both groundwater and seepage evaluations, and will include the following: (1) a data quality
review, findings, and recommendations; (2) a site map showing relevant features, sampling
locations, and a description of field activities; and (3) tables summarizing the analytical results.
Ecology will be notified if applicable water quality criteria are exceeded as described above.

7.0 CONTINGENCY PLAN

Condition E.3 of the Water Quality Certification for U.S. Aimy Corps of Engineers Public
Notice 1996-4-02325 (Amended-1), states: “ In the event monitoring detects exceedances of the
water quality criteria in either surface or groundwater, Ecology may revise the fill criteria
and/or require corrective action.” The Port will implement the required monitoring as
described above, and will notify Ecology as directed.
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Exhibit 1 — Text of Post Construction Monitoring

From the Water Quality Certification for the U.S. Army Corps of Engineers Public Notice 1996-
3-02325, E. Conditions for Acceptance of Fill to be used in Construction of Port 404 Projects, 3.
Post Construction Monitoring

“The Port shall monitor runoff and seepage from Port 404 Projects where
fill is placed for compliance with applicable Washington State surface water
_criteria. Groundwater down-gradient from the fill area shall be monitored for
compliance with applicable groundwater criteria.

Within 60 days after the issuance of the 401 Water Quality Certification for the Master Plan
Update Improvements, the Port shall submit to Ecology for review and written approval a
Surface Water and Groundwater Monitoring Plan. The monitoring plan shall be designed to
detect impacts of the fill embankment to the receiving water and to the groundwater during fill
placement and post fill placement. In the event monitoring detects exceedances of the water
quality criteria in either surface or groundwater; Ecology may revise the fill criteria and/or
require corrective action.”

AR 005989
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Table 1 — Groundwater Monitoring Wells (Proposed)

Provisional Approximate Elevation Estimated Well Depth Screen
Well ID Coordinates in feet Perched in feet Length
above Groundwater below in
mean sea Level ground Feet
level surface

MW-1 N 22050 ~275 ~270 15 10
E 11270

MW-2 N 21900 ~265 ~265 12 10
E 10792

MW-3 N 21365 ~265 ~265 12 10
E 10602

MW-4 N 20390 ~290 ~280 20 10
E 10675

MW-5 N 19490 ~265 ~260 15 10
E 10630

MW-6 N 18902 ~250 ~240 20 10
E 10588 _

MW-7 N 18480 ~230 ~230 12 10
E 10615

MW-8 N 18135 ~230 ~230 12 10
E 10815

MW-9 N 17645 ~250 ~240 20 10
E 10780

MW-10 N 16970 ~340 ~320 35 20
E 10848

MW-11 N 16212 ~360 ~340 40 20
E 10875

MW-12 N 15512 ~360 ~340 40 20
E 10950

MW-13 N 14812 ~335 ~320 25 10
E 10905

MW-14 N 14420 ~300 ~295 15 10
E 10900

MW-15 N 14005 ~310 ~300 20 10
E 10912

Notes: As-built well depths, elevations, and coordinates will be surveyed and provided following
well drilling and installation.

AR 005991
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Table 2 — Post-Construction Drainage Layer Seepage Monitoring Points (Tentative)

Provisional Approximate Elevation Approximate
Drainage  Coordinates in feet Location
Layer above
Seep ID mean sea
level

DS-1 N 22052 ~277 North Safety Area: beneath eastern part of North
E 11500 MSE Wall

DS-2 . N 22030 ~270 North Safety Area: beneath North MSE Wall
E 10995

DS-3 N 21595 ~263 North Safety Area: above Miller Creek
E 10630 realignment

DS-4 N 20908 ~279 North of Pond C, below 120-ft high embankment
E 10740 : slope

DS-5 N 19942 ~276 North of Pond G, below 120-ft high
E 10730 embankment slope

DS-6 N 19098 ~246 South of Pond G, below 2:1 embankment slope
E 10580

DS-7 N 18705 ~232 Below embankment toward northern end of
E 10565 West MSE Wall

DS-8 N 18342 ~227 Below northern part of West MSE Wall
E 10710

DS-9 N 17878 ~225 Below central part of West MSE Wall
E 10845

DS-10 N 17360 ~285 Below southern part of West MSE Wall
E 10762 :

DS-11 N 16510 ~352 North of Pond G, below 25-ft high embankment
E 10922 slope

DS-12 N 16090 ~362 South of Pond G, below 10-ft high embankment
E 10945 slope

DS-13 N 14992 ~345 North of South MSE Wall, below 18-ft high
E 10930 embankment

DS-14 N 14560 ~290 Below northern part of South MSE Wall
E 10920

DS-15 N 14195 ~283 Below southern part of South MSE Wall
E 10918

Notes: Drainage Layer Seeps will be selected for sampling based on occurrence of seepage
flows. Final coordinates and elevations will be surveyed and provided following
completion of the Third Runway Embankment.
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Table 3 — Methods of Analysis, Screening Criteria, and Reporting Limits

Analyte State FW | State FW [Lab Reporting| Analytical Method
' Chronic” | Acute” Limit Goal
Hardness in mg/L 0.2 EPA Method 6010
Alkalinity in mg/L 10 EPA Method 310.1
Total Organic Carbon in mg/L 1 EPA Method 415.1
Dissolved Organic Carbon in mg/L 1 EPA Method 415.1
Total Suspended Solids in mg/L EPA Method 160.1
Dissolved Metals in pg/L
Antimony NA NA 1 EPA Method 6020
Arsenic 190 360 1 EPA Method 6020
Beryllium NA NA 1 EPA Method 6020
Cadmium* 0.62 1.75 0.5 EPA Method 6020
Chromium (total) 10 15 1 EPA Method 6020
Copper* 6.28 8.86 1 EPA Method 6020
Lead* 1.17 30 0.5 EPA Method 6020
Mercury 0.012 2.1 0.1 EPA Method 7470
Nickel* 87 787 1 EPA Method 6020
Selenium 5 20 3 EPA Method 6020
Silver* NA 1.05 0.5 EPA Method 6020
Thallium NA NA 1 EPA Method 6020
Zinc* 58 64 4 EPA Method 6020
Total Petroleum Hydrocarbons in mg/L
Gasoline 0.2 NWTPH-G
Diesel and Heavy Oils 0.5 NWTPH-Dx

Notes:

* - Surface Water criteria are dependent on hardness assume hardness of 50 mg/L
(D WAC 173-201A Water Quality Standards for Surface Waters of the State of Washington
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Table 4 - Sample Containers, Preservative, and Holding Times

Chemical Analysis Sample Preservative ) Holding Time
Container

Dissolved Metals & Hardness 1LP HNO; 28/180 days @
Alkalinity _ 1LP None; no head space 14 days
Total Organic Carbon 250 mL AG H,SO4 28 days
Dissolved Organic Carbon 250 mL AG H,SOq4 28 days
TPH — Gasoline 3 x 40 mL vials HC1 14 days
TPH — Extended Diesel 1L AG HCl 14 days

Sample Containers: P — Plastic; AG - Amber glass

Notes:
M Al samples shall be maintained at 4°C.
@ Holding time for mercury/remaining metals

AR 005994
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APPENDIX: MONITORING PROCEDURES

A. SAMPLING METHODS AND HANDLING PROCEDURES

A.1 Groundwater Sampling.

To minimize turbidity, low-flow purging methods will be employed using a peristaltic pump
system or dedicated bladder pumps to collect groundwater samples from monitoring wells.
Typical flow rates range from 0.1 to 0.5 L/min, however, the flow rates utilized to purge the
selected monitoring wells will be determined in the field by monitoring the water levels in each
of the wells during sampling so that drawdown in the well is minimized. The general low-flow
purging procedures are as listed below:

Measure static water level in well;

Turn pump on to initiate the pumping cycle and to clear any air in the discharge line;
Connect pump discharge tubing to the calibrated flow-through cell equipment;
Monitor drawdown in the well. The goal is to pump at a rate that produces minimal
drawdown (e.g., typically less than 4 inches);

5. Measure the flow rate with a calibrated container (e.g., graduated cylinder); and

6. Continuously monitor in-line field parameters (listed below) during purging.
Stabilization is achieved after all field parameters have stabilized for three
consecutive readings. Three successive readings should be within 0.1 pH units for
pH, and 10 percent for temperature, redox, and dissolved oxygen (EPA 1996).

Rl Al

Following stabilization, and prior to sample collection, the tubing will be disconnected from the
flow-through cell. Groundwater samples will then be collected by directly filling pre-cleaned
sample containers (Table 4). Dissolved organic carbon and metals samples will be collected by
filtering with a 0.45 pm in-line filter. In addition, one field duplicate per sampling event will
also be collected. Field observations and flow rates will be recorded on the groundwater
sampling data sheet (Attachment 1).

The following field parameters will be measured prior to sample collection using appropriate
field instrumentation and collection vessels.

Water level; | Temperature;
pH; Redox Potential;
Electrical Conductivity; Dissolved Oxygen

A.2 Sampling Methods for Embankment Seepage.

Sample collection may be aided by installing pipes to collect drainage from certain seeps.
Appropriate methods will be used to estimate discharge rates. Samples will be collected using
clean sampling techniques appropriately adapted from EPA 1669 methods. Field parameters will
be measured prior to sample collection using appropriate field instrumentation and collection
vessels. In addition, one field duplicate per sampling event will be collected. Field observations
and seepage flow rates will be recorded on a seepage sampling data sheet (Attachment 1).
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The following field parameters will be measured prior to sample collectlon using appropriate
field instrumentation and collection vessels.

Water level,; Temperature;
pH; Redox Potential;
Electrical Conductivity; Dissolved Oxygen

A.3 Sample Labeling and Nomenclature. Sample labels will clearly indicate the sample
number, date, sampler's initials, parameters to be analyzed, preservative added (if any), and any
pertinent comments. Sample nomenclature will consist of the sample type (SW; ES, or GW, for
surface water, embankment seepage, or groundwater, respectively), and the sampling point /
Well ID number (e.g., DS-1; MW-1). The blind field duplicate will be labeled with the same
sample type designation as the original sample, followed by -DUP (e.g., GW-DUP).

A.4 Chain of Custody Records. Chain of custody procedures will be employed to maintain and
document sample possession. A sample is considered under a person's custody if it is in that
person's physical possession, within visual sight of that person after taking physical possession,
secured by that person so that the sample cannot be tampered with, or secured by that person in
an area that is restricted to authorized personnel only.

Custody records completed by the sampler will accompany all shipments of samples. Each
cooler will have a custody form (Attachment 2) listing the samples in the cooler. The purpose of
these forms is to document the transfer of a group of samples traveling together; when the group
of samples changes, a new custody record is initiated. The original custody record always
travels with the samples; the initiator of the record keeps a copy.

The following procedures will be followed when using chain of custody record form(s):

1. The originator will fill in all requested information from the sample labels;

2. The person receiving custody will check the sample label information against the
custody form. The person receiving custody will also check sample condition and
note anything unusual under "Remarks" on the custody form;

3. The onginator will sign the "Relinquished by" box and keep a copy of the custody
form;

4. After delivery by a commercial carrier, the person receiving custody will sign in the
"Received by" box adjacent to the "Relinquished by" box (may also be filled in by
recipient as "Federal Express" or other carrier name). All signatures and entries will
be dated;

5. When custody is transferred to the analytical laboratory, blank signature spaces may
be left and the last "Received by" signature box used. Another approach is to run a
line through the unused signature boxes;

6. In all cases, documentation shall establish that the same person receiving custody has

~ relinquished it to the next custodian; and

7. If samples are left unattended or a person refuses to sign, this will be documented and
explained on the custody form.

AR 006001
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A.5 Sample Handling. Once collected, samples will be placed with the chain of custody form(s)
in coolers for shipment to the analytical laboratory. Ice will be placed in each cooler to maintain

a temperature of 4° C to meet sample preservation requirements. All samples will be delivered
to the laboratory within 24 hours of collection. The following are general packaging procedures:

1. Sample labels with adhesive backing will be securely attached to each sample
container;

2. Labeled sample containers will then be sealed into plastic bubble-wrap bags or
Ziploc-type bags prior to being loaded into the sample coolers;

3. Insulated plastic coolers will be used as shipping containers. The drain plugs shall be
taped shut (using strapping tape) on the inside and outside. Several plastic bubble-
wrap sheets shall be placed on the interior bottom and sides of the coolers for shock
absorption. One to three inches of Styrofoam pellet packing material may also be
placed in the bottom of the coolers for additional shock absorption at the discretion of
the Sampling Team Site Manager;

4. Styrofoam pellets may also be placed between sample containers to protect the
containers from breakage during shipment and handling;

5. All samples requiring refrigeration will be chilled to 4° C with the addition of four
bags (gallon-size Ziploc type - double bagged) of blue, cube, or block ice;

6. The paperwork intended for the laboratory will be placed inside a plastic bag. The
bag will be sealed and taped to the inside of the cooler lid. The original custody
form(s) will be included in the paperwork sent to the laboratory. If samples are sent
by air transport, the air bill will be completed before the samples are handed over to
the carrier;

7. Two signed custody seals will be placed over the lid of the cooler, one on the right
front and one on the upper left, and covered with clear plastic tape;

8. The cooler will be securely taped shut with strapping tape wrapped completely
around the cooler at least once in a minimum of two locations.

. "Up Arrow" symbols will be placed on all four sides of cooler; and

10. The completed shipping label will be attached to the top of the cooler. The cooler

will then be delivered to the overnight courier, or direct to the laboratory.

A.6 Sample Analysis Methods

The groundwater samples and field duplicates will be submitted to an analytical laboratory
accredited by the WDOE for analysis under the following prescribed analytical methodologies:
Dissolved Metals (Sb, As, Be, Cd, Cr, Cu, Pb, Ni, Se, Ag, T1, Zn; EPA Method 6020; Hg: EPA
Method 7470); Total Petroleum Hydrocarbons (NW-TPH-G and NW-TPH-Dx); Hardness (EPA
Method 6010); Alkalinity (EPA Method 160.1); Total Suspended Soils (EPA Method 310.1);
and Total and Dissolved Organic Carbon (EPA Method 415.1).

Details of analytical methods and recommended reporting limits are presented in Table 3.

Sample preservation and holding time requirements are presented in Table 4. To maintain
laboratory comparability, the same analytical laboratory will be used for the analysis of all

AR 006002
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seepage sampling events to the extent possible. Analytical methods will be utilized and/or
modified as necessary to appropriately measure constituents relative to the screening criteria.

B. QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Quality assurance/quality control procedures provide the means of controlling the precision and
. bias of the results. Adherence to established procedures for sample collection, preservation, and

storage will minimize errors resulting from sampling and sample instability. Analytical and

measurement systems must be in statistical control, which means that errors have been reduced
,,,,,, to acceptable levels and then documented.

B.1 Field Quality Control Procedures
Field quality control procedures will include the collection of field duplicate samples and field
equipment blanks.

Field Duplicates Field duplicates will be collected at a minimum of 5 percent per chemistry

analytical method performed. Field duplicate relative percent differences (RPDs) will be less

than 50 percent.

Filter Blanks. Filter blanks will be taken as a minimum rate of 5 percent of samples by running

deionized water through the disposable filter apparatus and analyzing for all lab parameters.

Equipment Blanks. Equipment blanks will not be required since dedicated pipes, and /or pumps
. and tubing will be used to collect each sample.

B.2 Laboratory Quality Control Procedures
The laboratory quality control procedures used for this project will include: instrument
calibration and standards as defined by EPA; laboratory blank measurements; and accuracy and
precision measurements including laboratory control samples, matrix spikes, and duplicate
analyses. -
The laboratory quality control officer is responsible for assuring that the laboratory implements
all routine internal quality assurance and quality control procedures. The laboratory quality
control procedures used for this project will consist of the following, at a minimum:
1. Instrument calibration and standards as defined in EPA SW-846 (EPA 1996);
2. Laboratory blank measurements at a minimum frequency of 1 per 20 samples; and
3. Accuracy and precision measurements including laboratory control sample (LCS), matrix
spike and duplicate analysis, at a minimum frequency of 1 per 20 samples. LCS and
matrix spike recoveries shall be between 75 and 125 percent. Laboratory duplicate RPDs
will be less than 20 percent.

C. FIELD DOCUMENTATION

All field documentation will be completed using indelible ink. A bound Field Notebook with
consecutively numbered pages will be maintained by the sampling team to provide a daily record
of significant events, observations, and measurements taken during the field investigation. The
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field notebook is intended to provide sufficient data and observations to enable the field team to
reconstruct events that occur during the project and will contain the following as a minimum:

1.

9.

PN WD

Date and time of sample collection;
Persons present in sampling team;

Weather conditions, including temperature;
The location name and project number;
Location of sampling point;

Sample identification number;

Type of sample;

Any field measurement taken;

Field observations;

10. References, such as maps or photographs of the sampling site; and
11. Any procedural steps taken that deviate from those outlined in this sampling plan.

Field parameters, observations, well or sampling point condition, and flow rates will also be
recorded for each well or sampling point on the sampling data form (Attachment 1).
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Groundwater Sampling Data - Well I.D.

Project Date/Time Sampled

Job No. _ Tidally Influenced ~ Yes, | No |
Project Manager Well Depth in Feet

Field Reps. Screened Interval in Feet

(D Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

WellDepth B oo Casing Volume inGallons ... S
Depth ot Sediment (DTS) in Feet [2" diameter = x .163 gal/ft 4" diameter = x .653 gal/ft]
Depth of Water (DTW) in Feet Purge Volume in Gallons
(DTS - DTW) — . Actual Purge in Gallons
- No.of | Tcﬁp Conduct . uua'ss' " Comments: Quality, Recovery, Color, Odor,
Time ES:'O”S pH ino | in Oxygen | Turbidity Sheen, Accumulated Silt/Sand
ged in
Sample
Comments
Method Pumping Rate  Depth of Equipment | Bails dry? Yes No |
in GPM ‘ in Feet At no. of Casing Volumes _
Purge 5 Purge Water Disposal Method/NVolume
Sample
@ Sampling Data
Bottle Type Co’?‘]?aﬁ; B} Analyses Persery ilter Total Number of Bottles
Duplicate Sample |.D.
Field Blank 1.D.
Rinseate Sample 1.D.
{3 Field Equipment Type/Brand/Serial No./Material/Units
Pump Type/Tubing Type . — Temp/pH/E.C. Meter
Bailer Type Water Level Probe ___
Filter Type Other....

@ Well Conditions OK|[  NotOK[ | Explain

AR 006006

HC Standards\Report Figures\Groundwater Well 1D2



AR 006007



11-S086-VUS 1S0001
"ON 1031 0Odd "ON H3AHO MHOM

800900 ¥V

A8 A3AOHddY

|iva

auva

§IVI3d GNY_31NG3HOS ONLNV1d
NY1d 3dvOSGNV1_| 11-5086-
ava NOILD3S SSOND NOILITON3G_GNY_ONIIVHO 3-G086—

NOLLITON3A_GNV_SNIGVH9 £3—-G086—
<] 23

TYAOUddY HOd GIANINWNOOIY - SNOWLIg

NOJ 9N
SNOILVIAINEEY OGNV SIION 'S108MAS 'dVI ALINIDIA 2—-G086-
1OVHLNOO HOFPVW 1aghs Jud | 11-S086-
L. L33HS ‘ON 133HS Il 133HS ‘ON A133HS FLIL IFHS ‘ON 413

NOILONHLSNOOD HOd4 LON
M3IATH ADNIOV

1d40d4dIV
TVNOILVNYH3ILNI VIWNOODV1-3111V3dS
NOILVHOLS3IH ANVILIM AHISHNN
AVM S3IANIOWN S4Hd

4 XIAN3dddV

UOISIAI(] UOI}BIAY

S[HesgS JO 1.10d




4 XKIN3ddY

SNOILVIAIHEEY ANV

S3LON ‘STOENAS ‘dVIN ALINIOIA mu s
NOLLVHOLS3H GNVLLIM ALSGUNN
AVM S3NION 830  uwarow

AHOJHIV TYNOLLYNUILNI OV1-V:e
SReS JO30d

108£0Z462

a8 | mva | ow | adw

NOILONHLSNOD HO4 1ON
M3IAIH ADNIOV

600900 dV

MYOM 3US Ol ¥ORId Q3L3NdNOD 38 TIVHS
STOYINOD IN3INIG3IS ONV NOISON3I AYVHOLNIL 40 NOUVTIVISNI °Z

35S 3HL NO JYOM NOILVAVIXI ¥O ONIGViD
ANV ONIONINNOO OL ¥oidd (SSSS-$Z¥—008-1) .34vS—9id, TIVD i

S31O0N TTVHIN3O

( SMIIA 1NOHS ¥0d )
MOHS S1 NOLLYAT13
JYIHM hm:m|/
@\ <Am!
\ H HA SIND 9NO1 ¥04 ) ||\
d3GNNN NOLLVAIT3

NMOHS SI

V130 J¥3IHM LI3HS )/

(50
\"_/
¥3gnnN ivi3a |\

= NMOHS si
NOLLD3IS 3J¥IHM 133HS N\

_ !
¥3ENNN NOLLO3S ||\+

SIONIYI4IY SSOHD IFdILINKN
NOY¥S NIIVL
N NOUVATII J¥3IHM 133HS

SNOISIAZN

*SNOLLYAII3 ONV S3LVNIGYOOD INIOd TOUINOD A3AUNS ¥03 2O 33S ‘3ION

"03HS JOVHOLS N3IGOOM V 40 ¥3IN¥0D ATY3LSIMHINON 1SON 3IHL 30

ARIISYI ~/+ ,Z8 ‘HOLvd AM¥IENOVIE V 40 ON3 AT¥3ISV3 3HL ©

‘SIHOLYd NDIdANG 3HLI N33M138 SNNY 1VHL GVOY 18I0 JHL 30 NIOYVA
ATNIISIMHINON IHL Ni TOMINOD XNd GINHVN dvD MOTIIA HilM ¥va3y = ¥—v0.6

‘3341 ¥3GT (.24 ® .ZT1) INNYL T18n0A V IO ISIMHINOS 1S3IM
LSS ® JINVE 40 dOL 3HLI 30 AWIHINOS ,0°9 "IV V0T JO YINNOD

ISIMHINOS IHL AV3IN TOUINOD XNd ADRVA VD MOTIIA HUM dva3y

£-v0L6

“TIOHNVN ¥3IM3IS ANVLINYS V NOYJ

AT3LSIMHINON 0°1Z ® JNVE 3HL JO dOL 3HI © S HOIHM 33dl dy3aW

(.01 ® ,Z1) JNNYL 318N0G V 40 AN3HINOS ,0°E! "INV V30T 40 Y3INWOO
1SVIHINOS 3HL ¥V3IN TOYINOD XNd QINYYN dVD MOTI3A HLIM dva3d = Z-Y0L6

SLNIOd TOHLNOOD A3AHNS

57 nillans
< NOILVA3I3
leuez:z NOLLYAT13
SIONIYIIIY SSO¥D JdILINN
N NONJ NINVL
N\ via 3¥3HM L33HS
1111808
A A% \-lz/ _ Jens
"\ 1v.i3a
h ¥3ENNN Tivida
SIONIYI4TY SSOHD TdWINK
N MOYS NINYL
N\ NOLD3S 34IHM 133HS
11808
S9 V'ZIo | 20 ____Juusns
' NOILD3AS
h -43ANNN NOLLO3S
VS
Juuans
N Juiens
NVid

TTOGWNAS 3ADN3HIA3H

‘31LIL ONIMVYHA

AN3OD3T TVHINIO

NIVYG WNOLS ONILSIX3
VRV Q3LORISIY 40 LINM

INIOd 0UINOD A3A¥NS

(103ro¥d) NOWONAULSNOD 40 LIAN
3N Y3IM3S ANVLINVS @3S0dO¥d
3NN ¥3M3S ANVLINVS ONLSDG
NOIYIS OGNV 3NMY3IIN3ID 13NNVHO
my3ag

NOLLOISYIINI 40 INIOd

AYYANNOA ALNIMON¥d 3ILVARY
30N34 JINIT NIVHD

TI3M ONIJOLINON ONLLSIX3
YIPAVE IIvE MVHLS

ONLLLV TO¥INOD NOISO¥3
FUX3L039

NIVI¥ND 1S

30N34 LS

INIOd TO¥LINOD

HOLVOIONI 340TS

(NV1d) IN3N3AVd

TIAVED

3av¥98NS 3ALYN
INIrINvana

31349N0D

STIVAS AM¥VND

(NOLLD3S) 3SUNOD 3SVE ONIDVIYNS AIHSNYD
(NOLLD3S) TIAVYEO ONINMVAS
(NOILO3S) 3aVHD ONUSIX3
¥NOINOD (3S0dOYd

YNOLNOD ONUSIX3

HOLIQ ¥31VM 32VRINS
IONIYIA3Y YIGNNN JL1ON AN
NOLLVAT13 10dS

3AND

TVOLHIA
SI¥83G AGOOM
Him

IVOIdAL

NOLLVIS

¥IM3S AYVLINYS
1333/1004 3WVNOS
NIVia mio1s
HLNOS

3did I1FUONOD QIOHOINIY

YIGNNN

0g8g—zz8 (STv)ud
£C086 VM ‘PUOPUDY
3N 'PAE UOIBUIYEOM 1 B0BS SSSS—yZY—008-1
910 NOA 340434
SYNOH 8¥ TIVD

U] ‘xjJ3aweed

SNO3INVTIIOSIN oSN

NNNININ NIN

A/143A NONIXVN XV
am 1004/1334 ¥VaNM Erl
/M NOLLVAFIZ 1¥3ANI 31
dAL 1HOI3H “1H
viS IVAINOZIOH H/Z180H
ss NOTIVO w™vo
I (1333) 1004 u
as ONLLS3 1S3

S NOUVATI3 AF13 ¥0 13
4oy ONILSV3I/1SVI 3
4 ¥3aLanvia via

dd 3did TVIIN ILYONUHOD ano
20 INMY3INID 3
S'I'N ILYMIXOUddY ‘XoHddv
‘ON IN3NIAVd 313¥INOD LTVHISY dov
N anv ®

SNOILLVIAZHEEY TVHIN3IO

@

/ N

1S HI191ZS

S
/

2]

<

CoOoODEO oD

dVIN ALINIDIA

108007462 SINVAGIY  10/¥L/11 TRLVO

R¥EED

8XPUPddydDpANION SOV




oy
S

/\
IR nanoe

2
2751
z ——

A
v—W:fl

=)
2
o
©
o
=)
(14
<

AGENCY REVIEW
NOT FOR CONSTRUCTION

of Seattls

SEA-TAC INTERNATIONAL AIRPORT

5

moxcr: DES MOINES WAY

291203BC2

STIA-XXXX-C2
APPENDIX F

NURSERY WETLAND RESTORATION
serme EXISTING CONDITIONS

REVISIONS
wovo | w. | oo | »

P, FENOT
J, KELLEY
S. NEWELL

1"=40"

FEET

Parametrix, Inc.

5808 Lk. Washington Bivd. NE
Kicklond, WA 98033
Ph: (425) 822-8880

NOVEMBER 2001

“Quaiity Service Through Employoe Ownershp -y

CALL 48 HOURS
BEFORE YOU DiG

gl?a

1-800—424-5555 o

Y1 L00-S0d $00-S0d 200-50d 109-S0d YBELOZIBT IS d3uX
$30YH

TI8£0Z162 INYNIY

10/91/14 13L¥Q




4 XKIN3ddY

£I-X00X-VLLS

on
£28£0Z162

NOILITON3A ANV ODNIQVHD = ae

NOILVHOLS3H ONVILIM AHASUNN
AVM SINION 830  uxrowd

1HOdUIV TYNOILVNHILNI OV1-V3E
@QIBeg JO od

NOILONYLSNOD HOd4 LON

M3IA3H ADNIOV

110900 JV

SdANLS - ami
$907 — am1
YNOINOD Q3S0d0¥d

INOINOD ONULSIT
HOllQ

A¥VANNOA AL¥3IdO¥d

TOSdOL HLIM
30V1d3¥ OGNV 013
‘SIUMILN “ININIAVd
“VIAVYO IAONN

SNOLLYANNO3 OGNV
SONITUNE 3AONIY

013 ‘SIULMHLN
‘ININ3AVd ‘T
GNVU3M 3AON3Y

AYVANNOE ANVILIM

GNVULIM ONLLSDG

0888—228 (SZ¥):ud
£086 VM PUOPHDY

S 3N P8 wibueom N 8085 SS5S-¥Zy-008~ 1|

VG ] 0N ] v

= old NOA 3¥0438
JUj ‘Xj4JoWRIBJ]  <SANOH 8y TIVO

SNOISIAZY

5V

Ny

R.» CREEK

carell

i)

s A
FE ==aar-y

3
2 Ml

1333 VIS

[— s e = |

aN3o3a1

3s3

N3IQIVO

NVdvr

7

)

L22ve,
I[,,v
N7

40
4

9%

2

7%

o,

72

%
Gt

A

5

R
¢

&

COBCOZISZ “INYNTIY  10/91/11 3LYa

$30YM

308€0Z16Z L0D-S0d 909-50d 200-S0d 100-S0d YBE{OTI62 'S,43uX




3 XIGN3ddY -

s

¥3-X0X-VULS NOIL1923S SSOHO I - s
- ONIQVYD ANV NOILITOWIQ =u == - S z
¥DE£0Z16Z NOLLVHOLSIH GNYLLIM AHISHON o888-ZZR (S2)Nd 3
AYM SINION 830  carows o WAOHS SV n ?Bn.moou.%s :N%; .H._.Jqﬂm.w 3
1HOGHIV TVNOLLYNUILNI OV.1-V3§ e s o |2
ouwes o 1iod Py prepy— | | o | poeny— = | o | x SuUj ‘xpjPwesed|] sanon sr TV |2
AW L2308 SHNOISTIAZY B.E 2
NOLLONHLISNOD HO4 LON 1331 e
M3IIAIH AONIOYV or oc 0 oz {g
52
10900 ¥V ag
S=.4 A ,02=,1 "H JIVOS
el 2- D]
(5 a3S0d0dd ANV ONILSIX3
v NOI1LDO3S
00+S 0S+¥y 00+¥ 0S+¢ 00+¢ 0s+2Z 0042 0S+1 00+1 0S+0 00+0
o Ky o o =3 IS £ 'S o S e ™ oo M o =3 0 o ] b o ©
oo'ose
SBNYHS NV ATE rALYa
SHINL HLIM IONVHN
SSVA9 ANWNYD @33
IAQNIY—HITUO—UTTHA
wozﬁm}
3901S3
SANIHS [HLIM SandHS GNV S33ul HLIM INY1d i
¥3i4ng GNVILIM JDNVHNI XHdV¥50d01 SANVILIM FA0LEH
3ONVHN3 : . ¥344n8 JHOLSIY
Vs — JOS dOL 3DVidAY
7+t 1 1 T —
\ \ T — T — :
\\\\'IIIN\ Ilrl!l!” //
e Y T B D s U | ISR N N M S ———— ——— e ey,
URLE] Ny 08z
N4 “_>ozu~_l\ Ny oaaTd IS
Tid TUH OGNV ONIGTING S 1L
NV ONILSIXT NIV i SONt —IAONTTE =1 2
ININIAVd N
JAONTY
06z
|



o nensrssune v

118202162

NVld 3dVOSANY] =u ==
NOILLYHOL83H GNVLLIM AUISUNN

AVM S3NION 830  worow |
LHOJUIV TYNOLLYNHILNI OV.i-ViS

epmeg Joind

NOILONYLSNOD HOd4 LON
M3IATH ADN3OV

€10900 AV

¥NOINOD Q3S0dodd —98Z—
¥NOINOD ONLSDA o]
HOMQ — —-m—
AMVANNOS AL¥3dO¥d — — —i—
SONINVId
ININIONVHNI GOV ONV

AYY3IENOVIE 3AON3Y
= ¥344n8 ANVIdN

¥343n8 ONVdn | YL YT

AININIONVHNI
GNV1L3M

NOWLYHOLS3d
GNYLIM

ANVANNOS ONVUIM  —--—- _

anN3oval

—

1007 ¥IFEAON

H5=,1

A | M | 0N | Qv

LEsung solopdury ybnany sopies Laond,

0888-2Z8 (SZ¥)Ud 4
CE086 VM  ‘PuoppDI

5] 3N PAlg uo)buaysom 1 808S

ssss—-rZy—008-}

SMOISIAIDN

= - bt

r
\
~/
W
(
M
Av
{
¢

AINO S8NIHS
AYOLSY¥3ANN aav

+ + + + + o+ o+ O+

et + o+ F o+ o+

+ 0+ 4+ F o+ o+
+ + ¥ o+ o+

= 51a nOA 340438
U] ‘Xja3awiesed| sanoH ey TIVO
JEET IIVIS

) or

118002162 SIAVNIS  10/91/14 13ULYC

SI0YNI

V1 308502162 L00=-S0d 900-5S0d Z0O-SO0d 100-5S0d YBELOZISZ ‘S J3ux




P

Z1-5086-YUS — o
| ammes STIV1I3A ANV 3TNAIHOS ONILNVId == I R L d
718£02162 NOLLVHOL1S34 GNVLLIM AUISUNN : +002 UIRRION 0888228 (Sz¥)ud 3
AVA TVIHONGN SINIOW 630  'worows — s 1 .E_mnmw..%s ..Moﬁ .,_m_sou%m_ 3

I k-] o NS, - - -
150001 14O4UIV YNOLLVNUILNI OV1-v38 — B T ns.mm.: ol sses-rzr-008-t |-
il aamena 1ooroud SNOISIAIN l@ U} ‘Xja3awieled SNNOH 8Y TIVO m
NOILONHLSNOD HO4d 1ON 4
M3IATH AON3DY H
*810JjU0O JO 5j00s joejoud Of Pepesu wIsyM ideoxe Sejould g

yoinw Aup jj0 Bujpessouphy deey °3IoM juenbesqns AQ POQUNISIP SJD DY} SDID Pees—oy ‘sDeup Buyuoid Jjo peescupiy ‘¥

) ‘sdnoub sepeds—eiBuss
q_‘owoc m< uj sjuoid jo sieq 40} sinpeyos Buyuoid weg ‘seideds 3o AOUOA D SADY SeSEDW QUYS DY} PUo ‘sedDys pud sSexs Jo ASLIDA D
25.._R_qx:uun_u&ulo_az_nooo.t—!:c:n:o__zusoﬁg:a.nn__u«ovoo-v&:gialo.oc_no_na_:.:.oiuzoo_.oﬁguEnE..m.n

S, 43X

IOV
=
——

. “9UoZ |ODe o Jepuy 1 syy 10} puDpUDie noko| judid eyi SO eases |Dys Bupidis peaciddy
Buyuoid jo § o Jopd peacuddo pudp pejoedsu| eq ||Dys euoz YoDe 10} noAD] ‘sepdeds oyjjoeds jussesdes of PEPOd 400D @D
1oy s60j} Yim PeADIS 6q jIDys sd D Jo suojsod Syi Yoy uj ‘joid S8} J's 000°0L P ino Ao} |bys J0p9DsUY euoz Buyuoid yoos oy T

"SepOOILIDG LjyYM
S|DOIDW UOKINKSUOD J0 9BDUOIE Jo/puD BUPIODYS 10 *OijDa} uopyseped IO IDINOJYEA Ou Mojly  -seeyy Buysixe jo souy dup upym soeud o}

$50090 jueresd O} AIDSSEOOU SOPOOLLIDG UIDIUIOW PUD ‘jOeu9 ‘epjacid | 1 10} PojouBiSep JOU SQRUYS PUD S08J} {|0 jdej0id PUD SAleseld |
‘SILON

SN "SL'N

() ONINVId 3XVIS IAM (@2 __SISSYW_ONINVIJ 40 SIAvi

o Jiviaad & 1iviaa

JRiav4d 3LX3103

Jid3g Nim, .12 . ONINMYdS £ anows -
via 1.2/} IaVH9 VNI e
1HOI3H .8¥-,9€ VIS AN INANEOYId NG “SONIdNOYO INVId
PIOJINN QIOAY T Jnows
GN3931 ONLINVId NI Q110N Q3IOVAVG 31 VIS SIHL L1ON S
Sang 40 AISNNN °NIN 3AVH 40 NOLL¥Od JAONIY
IS DIVLS ONLINVId 3314V
30N I anow -
i
(voIdAL) p s .
juesesd GUD GUNISIOW |JOF S|QDJOAD) PUD SpDYS |DRIDD sseym SUODOO| U|
dAl ONIOVAS 8NYHS HVINONVINL 151Bojojq pudies eyi AqQ Pejpoo| #q |IDYys sub|d eseyj ‘Bupioyuows C—Joek MO{O} O}

<03dVHS-T1ZZNd,

YYINOIWAI 3ISn z anow

14 l——<.—.m° SONIdNOYY INVId ‘osoyd Bugyuold puodes D uj pejudid 8q |IDYS eoNUdS DS PUD HOOLUSY LISISEM ‘IDPEIPES WIGISOM o

. g - . S8
. EE Pt IR I *SIHL Oa oynis eAf] /0By mojim OIS /stsuons o
VRV ONUNVId 30 3903 —\ "~ "o .. bc oo Gl T e o0is ean/io6) MOJlIA 810IN00S fupramacs oS
SMOY N33mi3g \E/,UL/W@ 0 -jooyd4y 90 &'y @o0dg — oo eAr/IoB)| Moy opODd /nipuysvy “dds sprony RS
‘108
ozwﬂ@\ﬁ@o%ﬁuﬁu -epoub moioq q HIoys ot osos peusiEni)/odmoosd osoy
40 MOY 1S¥id INVIS SpNqQ y—C ‘ODIs YO0e UO spnq peBowopun ‘eqDIA O} I ! 9804 DJOON /Dusymu Dsoy
& jo wnwup o Yy “olp _1-.Z/1 “I4 Br-.95 *q lioys ‘|08 | 06uDIO oo /sy mydiaporTy
"QYVONVIS 38OV ¥3d SINVId 133N OL 8 8 SOOI AT “UDD jo wioyjoq pup sepie of Buyooy “Jeuipiuod — 108 7 oxdows oup/umas oy | [ e |
aININD3¥ SV ¥IINID NO (@) IONVISIa Sanus
001°'T GNV1L3IM ONLLEDG G3INVHNE
mme O D O O ‘
3SIMNIHIO SSTTINN INVLISIGINDI . ons, . o
38 TIVHS ONIOVdS 8NYHS TV 1001d4} *3'0 5’y eopds — w6 | 501 DHOON /ourysmu vevy
‘310N ‘ub> Jo wopoq puo sepis of Bujjooy ~JeuIDO) — ‘108 oidow supr/umourad oy
(IvIIdAL) (IVDIdAL) 0012 10 £ 10 sdnasg sepeds wpburs - sqruys
dAL m.ﬂ:—.._v“«._mmmw dAL ONIINVId _BNYHS ‘W y-£ s NOO|WISY Wejsem /oplydosay ninsy
€ N oy-< « ADPOOPe Wisjsem /omond viy]
13a 1vi3a Wy 2 5018nop/romow sinmoprosd
e 0 o Aot | Wy | moiees poryeimere
- d
0S JAUWN QS ONLLSIX3 JWASN3 OL TIVE 1008 MO138 -dopng ..m_o.n N.n » oond .._e....,m\ TS 02X
=1 ,— /M TidMove 3aVa9ENS 1OVANOD 10 UDD §O WOOq PUD Sepis of Bulooy ‘GRE 1O JEUDIO) — . OpID Pou/niqns sy
JOVIH3INI = NOILV¥LINId 100¥ ¥04 W 9y ejdow joe| B)q/ smydydosvw Loy
oS AJIEVOS @ MOTIV OL Lid ONIINVId 40 o9y 13 puosB/spend gy |l at Lt
. ¥y x SNOLIOE GNV S3QIS dn HvINe T —
3INOZLO0Y WIANN ; ] 3
v anoo — liet s ROEEE e S8 70S ONILSIXI HUM TIINOVE
(NOLLYOINYI wm_ﬁ._w ONIGIISOUAAH &wm_v._ @ﬂz»z _«o.wmm
SILVWNOINY HLIM Q3NIND3Y 1ON) 30VH9 HSINU jooydhy -9°0 S°v ev0dg — ‘o8 | penujds oDYpuDY /usviSnop vanads
NISVE ONRIIVM £ Qz.aﬂwamﬂu Q»z_._<u..u_ww -epoib Mojsq ©q HIDUS ooys eary/ipB1L mOjM DS /ssuoyons oS
AN GNNOND 3A0EY - ONRE HOTNK $PNQ y—g OO Yooe O $PNG PEBOWDPUN “SIADIA Of on0is ean /108y MOJI# $10JN00S fouDpsmOds DS
jo wnwiw o yym “op ,1-.Z/1 "W .By-,95 99 lious oS sAr1/10B1|  moyym o100,/ npunisoy ‘dds vpony TyoS
d3lyd01 38 TIVHS V14 1003 g
SOND|S OA[] "UDD JO WOROQ puD sepis of Bujjooy ‘Jeu|ojuo) — ‘o8 | MUDQOUNY 3131004/ ssmsadoo sndupoosliyg
0oLz 1 93 €30 sdnoug sepeds KBS - SgUYS
"¥3IZNUNII 03 SNOLLYOLIOIdS 33S 9
‘ONINYId 4314V ATHONONOHL ¥3LVM ‘S -dopng Mo y-£ s J0peopes wejsem /owond oy |
¥03 T10H ON .mn.!ﬁu 100y Riva 40 UDD jO WOHOq PuD Sepis of Sulooy ‘gNE 40 Jeuidjuo) — W r-g « ®otuds OWYS/spuayans oaong | |
LUNYId NI SLO0¥ QV3¥ds ‘¥ [ o
INIML ONY ‘3HIM ‘OLSYWd TIV 3AON3Y °E INNIONVHNINOLLVHO1STY NV UM
TIVE 1008 40 £/3 ¥3ddn MON4 ?ow 284
dynina w>o:uws an<z<muo= T w:ow z suowey / uoypuoy sjuo|d) ozig swpN uouswo) / ewoN [pojudiog|  joquiks

SS31 38 10N TIVHS NOLLVHOL1S3Y ANVILIM AUISUNN AVM SIANION S3a

i_adﬁhooxm..!:mwg._
SION




| APPENDIX N
DES MOINES WAY NURSERY MITIGATION PROJECT

AR 006015



DES MOINES WAY NURSERY MITIGATION PLAN
SEATTLE-TACOMA INTERNATIONAL AIRPORT
MASTER PLAN UPDATE IMPROVEMENTS

Prepared for

PORT OF SEATTLE
Seattle-Tacoma International Airport
P.O. Box 69727
Seattle, Washington 98168-0727

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. N.E., Suite 200
Kirkland, Washington 98033-7350

November 2001
556-2912-001 (03)

AR 006016



APPENDIX N

TABLE OF CONTENTS
Page
1. INTRODUGCTION .....ovoveeieetieetetetseeseseseseebatenesssssessessss s sasssssas s ss e on s b sa s b b 3
2. DES MOINES WAY NURSERY MITIGATION PROJECT ........cccooiiiiiinininnies 4
3. MITIGATION GOALS AND PERFORMANCE STANDARDS. ..o, 5
4. MITIGATION SITE DESCRIPTION ......ccotiiiiiitiininiiieesseetsiete s 6
4.1 LOCATION AND GENERAL DESCRIPTION......cccoiiiiiniii 6
42  ECOLOGICAL CONDITIONS ......ccoooouiiiiimimiinieiieeieieessissnans s 6
B2 1 SOUS 1ottt ettt 6
4.2.2  Upland VEZELation.........cc.euuiuvuereeeminminmnisis s 6
423 Forest, Shrub, and Emergent Wetland Vegetation...........cocoeveiiiinnnicnnn. 10
4.2.4 Wetland ClassifiCation.........c.cocviiiiiricrineennieee s 12
425 SUEAIM ...ueeeeveerieeeeeeereteesssssesesesesesest b esssesesa s s e s e s b e ettt 12
43  RATIONALE FOR SELECTION.....cccoceimiiniiiinmenrsneieessenicsss s 13
4.4  CONSTRAINTS ...c.oooeitetecterereeristesesreterrsesresstssaes e s s s sas st a st be st st e st s b s st 13
5. WETLAND RESTORATION DESIGN ......ccooiiiiiiiiiiieieenss e 14
5.1 GRADING DESIGN ....oooiiiiiitiiieeieeerieeesieestessesierssness s sss s ssessssssesssssass s ssans 14
5.2  EXPECTED HYDROLOGY ....coccoiiriiiininiiiimieess s 16
53  WILDLIFE CONSIDERATIONS .....c.ccoivimiiiimiimiiinesseete s e 16
54  LANDSCAPEPLAN ......ooooiiit ettt 18
5.4.1  Planting PIan ........cccooiririiniini e 18
5.4.2 Planting APProach ......ccooiveuiiieintnincciiii s 23
6. MONITORING AND PERFORMANCE STANDARDS .......cocooiiiiiiinnies 24
6.1 WETLAND HYDROLOGY ....oovimiiiiiieieiecnisiemieieesssss e 24
6.2  VEGETATION MONITORING. .....ccccoctiimimimiiinnniieieiiessi s 24
7. SITE PROTECTION . ...ttt ieas b s s sttt 30
8. MAINTENANCE AND CONTINGENCY PLANS ..o 31
9. IMPLEMENTATION OF THE DES MOINES WAY NURSERY MITIGATION
PROTECT oottt et et e s ek h e b e s bR AR 32
9.1 GENERAL CONSTRUCTION SEQUENCING .......ccoviimiiinniiceiiiininiiiis 32
9.1.1 Demolition, Site Preparation, and Grading ..........ccccoooviiiiinnnnns 33
9.1.2 Establish Native Vegetation on the SIte€ ..o 34
0.1.3  CONSLIUCHON SLEPS ...vcveueecririieiiiireintesstesessieses s 34
10,  REFERENCES .. oo eoteeee ettt e eeat st s ettt et h s s e b sttt b s e b 37
Appendix N N-i November 2001
Natural Resource Mitigation Plan 556-2912-001 (03)

Seattle-Tacoma International Airport Master Plan Update

AR 006017



TABLE OF CONTENTS (continued)

Page

LIST OF FIGURES
N-1  LOCATION OF THE DES MOINES WAY NURSERY MITIGATION AREA........cccevvireeemnireerniniieennns 7
N-2  EXiSTING CONDITIONS ON THE DES MOINES WAY NURSERY MITIGATION AREA.................... 8
N-3  DEMOLITION AND GRADING PLAN FOR WETLAND RESTORATION......cccuvererireeeeirnecneneeneeenns 15
N-4  CROSS SECTION OF THE WETLAND RESTORATION AREA........ccccoovuiniiinterenreneininseeiessesennns 17
N-5  PLANTING PLAN FOR THE DES MOINES WAY NURSERY MITIGATION AREA ........cccoeverriennnnn. 19
LIST OF TABLES
N-1  MITIGATION GOALS, DESIGN OBJECTIVES, AND DESIGN CRITERIA FOR THE

DES MOINES WAY NURSERY WETLAND RESTORATION PROJECT. 5
N-2  PLANT SPECIES PRESENT ON THE DES MOINES WAY NURSERY SITE........ccccervvierieenneereeninreennns 9
N-3  SUMMARY OF WETLAND AND BUFFER MITIGATION AREAS AT ~

DES MOINES WAY NURSERY. ....oooitiintireitieeiitieeeteecteessseeestessssesssesssesaseessesessnessssne
N-4  PROPOSED SEED MIX FOR EROSION CONTROL. ....ccuveeerueereerannveesimeeiecnmessneeissssessessnnssenssnnesensns 16
N-5  PROPOSED PLANT LIST FOR MITIGATION PROJECTS AT THE DES MOINES WAY

INURSERY SITE. . .uuuueeeeeeieeeasreeesrssseastassssssessemsreseaatsresasssesasenssseasassssasssesasneessaneessesssssesssssssenaens 20
N-6 FINAL PERFORMANCE STANDARDS, EVALUATION APPROACHES, AND CONTINGENCY

MEASURES FOR MITIGATION PROJECTS AT DES MOINES WAY NURSERY.......ccccciiiieiiniicecenans 25
N-7  EXISTING CONDITIONS ON THE DES MOINES WAY NURSERY MITIGATION SITE ........ccoccenneee 27
N-8  INVASIVE PLANT SPECIES THAT WILL BE MONITORED AND CONTROLLED ON

THE MITIGATION SITES. ....eveeeeeeeiuteiessstsessressenreasreeesseeasssesssasassessssasseesssessssessnseesassessmsnessneesnnne 27
N-9  MONITORING SCHEDULE FOR WETLAND RESTORATION AND ENHANCEMENT AT DES MOINES

WAY INURSERY ... nveiieteeetereeeseessetestessssesesssseasssestssessssessssesssssasasessesssesssassaseeesannessneesannessesas 29
N-10 PROPOSED IMPLEMENTATION TIMELINE FOR DES MOINES WAY NURSERY MITIGATION

PROJECTS. «oeiuviieuteieeureesnseseeessssseaseesssesssesansessanesees et re e er eaate e e et reaaaaarareaarteeeaaeearreenrn 32
Appendix N N-ii November 2001
Natural Resource Mitigation Plan 556-2912-001 (03)

Seattle-Tacoma Intemational Airport Master Plan Update

AR 006018

P



1. INTRODUCTION

Seattle Tacoma International Airport Master Plan Update improvements directly affect streams and
wetlands, and the Narural Resource Mitigation Plan Master Plan Update Improvements Seattle

Tacoma International Airport (NRMP) has been prepared to mitigate these impacts.

This report describes additional wetland mitigation (restoration and enhancement), upland buffer
restoration, stream enhancement, and stream buffer restoration as additional supplemental
mitigation. The additional mitigation (5.79 acres) has been planned at the request of the US Army
Corps of Engineers (ACOE) to further assure the no net loss of wetland functions result from the

Master Plan Update projects.
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2. DES MOINES WAY NURSERY MITIGATION PROJECT

This section describes on-site mitigation activities at Des Moines Way Nursery. The mitigation is
designed to restore and enhance physical and biological functions in Miller Creek riparian wetlands
and associated buffers areas. This mitigation supplements other on-site mitigation described in the
NRMP that are designed to compensate for unavoidable project impacts to wetland, stream, and
hydrologic functions. In developing this plan, the Port of Seattle (Port) used agency guidance to
identify in-basin mitigation activities that will compensate for project impacts to wetland and stream
functions. Elements of the mitigation plan are specifically targeted to restore in-basin functions that
will be impacted by the project, and include sediment and nutrient retention (water quality), organic
carbon production and export, and aquatic habitat functions (e.g., instream aquatic habitat and
riparian habitat for fish and amphibians).

The mitigation plan will result in increased functional performance of the wetlands, streams, and
buffers at mitigation site relative to their degraded existing conditions. For example, wetlands
currently dominated by non-native ornamental vegetation and turf grasses will be restored to shrub
and forested systems containing a greater diversity of native species and habitats. Along with
nutrient and sediment retention, instream habitat and non-avian wildlife habitat functions will be

improved relative to existing conditions.

The mitigation plan is based upon Ecology guidance (Ecology 1994). The mitigation plan, goals,
and objectives are introduced first (Section 3), followed by a description of the project site (Section
4), including existing ecological conditions, the rationale for selecting the project, and constraints on
the proposed mitigation. Next the mitigation design is described in detail (Section 5), with
reference to figures and the plan sheets in Appendices F of the NRMP where detailed design
drawings are provided. Performance standards and monitoring requirements describe how the
project will be monitored during a 15-year post-construction period (Section 6). Legal protection of
the site is described in Section 7, and maintenance and contingency actions are described in Section
8. The final report section (Section 9) describes the specific construction steps, methods, and
sequencing required to implement the mitigation design. - '
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3. MITIGATION GOALS AND PERFORMANCE STANDARDS

In reviewing project impacts to wetlands and the ecological benefits provided by on-site mitigation,
the ACOE requested that the Port increase on-site mitigation by enhancing and restoring riparian
wetlands. The Des Moines Way Nursery site was selected to achieve this general goal.

The goal of the Des Moines Way Nursery site mitigation is to increase the hydrologic linkages
between historic wetlands and to Miller Creek without creating habitat for birds that pose a threat to
aircraft safety. This goal will be accomplish by:

e Restoring historic topography, hydrology, and vegetation communities.

e Enhancing the floodplain, wetland, and stream functions by restoring forested, riparian, and
upland buffers. ’

e Grading and replanting the emergent wetland (lawn) area to reduce or eliminate habitat for
waterfowl and flocking birds.

The specific objectives and design criteria to achieve these wetland mitigation goals are listed in
Table N-1.

Table N-1. Mitigation goals, design objectives, and design criteria for the Des Moines Way Nursery wetland
restoration project.

Goals and Design Objectives Actions

Increase hydrologic linkages between historic wetlands and Miller Creek

Remove existing commercial and residential uses Eliminate commercial and residential activities and remove
from the wetland, riparian, and upland areas of the existing structures and fill from the restoration site.
Des Moines Way Nursery site.

Restore wetland hydrology to filled wetlands. Remove ditches and drains from lawn areas. Remove fill
Improve hydrology in emergent (lawn) wetlands. from historic wetlands. Grade restored wetlands to elevations
that restore wetland hydrology.

Install large woody debris (LWD) in Miller Creek to improve
stream habitat conditions.

Restore wetlands and riparian areas with native Restore 220 acres of wetland with native vegetation.
trees and shrubs. Enhance 0.86 acre of existing wetland with native vegetation.

Plant native shrub species in the wetland area at a density
greater than 2,100 per acre. Intersperse native trees in the
area at densities of 80 trees per acre.

Plant upland and riparian buffer areas with native trees at
densities of 280 per acre. Plant understory shrubs in these
areas at densities of 2,100 per acre.
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4. MITIGATION SITE DESCRIPTION

4.1 LOCATION AND GENERAL DESCRIPTION

The Des Moines Way Nursery site is located at the northeast quadrant of the intersection of State
Route (SR) 518 and Des Moines Memorial Drive (Figure N-1). The site is bounded by private
property to the north and east, Des Moines Memorial Drive to the west, and the right-of-way
(ROW) for SR 518 to the south. The east side of the site is bordered by baseball fields on land
owned by the Port of Seattle.

Miller Creek flows through from north to south through about the eastern third of the site. The
topography on either side of the stream channel rises gradually to elevations of 284-ft mean sea
level in the western portion of the site and more steeply to 287 ft in the eastern portion of the site.
Much of the eastern portion of the site, and portions that border Des Moines Memorial Drive appear
to have up to several ft of fill that has been placed on historic wetlands.

A landscape nursery business is located in the northwest portion of the site. The nursery contains
parking areas, a retail store, several storage buildings, and a graveled outdoor retail area. A
residence and associated lawn, gardens, and landscaping are located in the southwest portion of the
site (Figure N-2).

4.2 ECOLOGICAL CONDITIONS

Ecological conditions important to the mitigation design are summarized in this section.

4.2.1 Soils

Soils on the project site were mapped as Everett, Norma, Rifle peat and Indianola soil series by the
1952 Soil Survey of King County, Washington (USDA 1952). The Everett gravely sandy loam soil
type is mapped in north and central portion of the site. These soils typically form on rolling and
hilly upland areas and terraces at elevations below 500 ft. Norma fine sandy loam is mapped in the
northwest portion of the site (currently occupied by the nursery operation) and is identified a hydric
(wetland) soil by the Hydric Soils of Washington (USDA 1991). These soils occur in glacial basins
and depressions that have been modified by erosion and deposition. A small portion of Rifle peat is
mapped in the south central portion of the site. Rifle peat is distributed in depressions throughout
occurring in flat bottom positions or swampy areas marginal to streams and lakes. The Indianola
soil series occurs in the southwest portion of the site, where an existing residence and orchard is
present. The Soil Survey of King County Area Washington (Snyder et. al. 1973) excluded the
Nursery site from soil mapping, but the peat area was mapped by Rigg (1958) as the Miller Creek
Peat Area, which was estimated to be 56 acres in size.

Results of on site investigations show that soils on the site consists of fill soils throughout developed
areas and along the east side of the site. Peat and/or muck soils are present in much of the lawn area
located in the north central portion of the site. A gravelly loamy sand soil is present along the
southern portion of the site.

4.2.2 Upland Vegetation

A variety of native and non-native plant species occur on the site (Table N-2). Upland areas on the
Des Moines Way Nursery site primarily consist of retail development, mowed lawn, vegetable
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gardens, ornamental landscaping, blackberry thickets, and immature black cottonwood forest.
Dense Himalayan blackberry thickets occur on upland fill along the western portion of the property.

Table N-2  Plant species present on the Des Moines Way Nursery site.

Common Name

Scientific Name

Indicator Status

Non-Native (x)

TREES

black cottonwood Populus balsamifera ssp. trichocarpa FAC
red alder Alnus rubra FAC
Douglas fir Pseudotsuga menziesii FACU
SHRUBS
Himalayan blackberry Rubus discolor FACU X
salmonberry Rubus spectabilis FAC+
Scot’s broom Cytisus scoparius UPL X
Sitka willow Salix sitchensis FACW
Pacific willow Salix lucida ssp. lasiandra. FACW
HERBS
American vetch Vicia americana FAC X
bedstraw Galium sp. FACU
bentgrass Agrostis sp. FAC
bittersweet nightshade Solanum dulcamara FAC+
bluegrass Poa sp. FAC X
bracken fern Pteridium aquilinum FACU
Canada thistle Cirsium arvense FACU+ X
clover Trifolium sp. FAC
colonial bentgrass Agrostis capillaris (tenuis) FAC X
common velvet-grass Holcus lanatus FAC X
creeping bentgrass Agrostis stolonifera FAC X
creeping buttercup Ranunculus repens FACW X
curly dock Rumex crispus FAC X
dandelion Taraxacum officinale FACU X
fescue Festuca sp. NL
field horsetail Equisetum arvense FAC
fireweed Epilobium ciliatum FACW-
giant mannagrass Glyceria grandis OBL
Kentucky bluegrass Poa pratensis FAC X
orchardgrass Dactylis glomerata FACU X
perennial ryegrass Lolium perenne FACU X
quackgrass Agropyron repens FACU X
red clover Trifolium pratense FACU X
red fescue Festuca rubra FAC+
redtop Agrostis gigantea (alba) FAC X
reed canarygrass Phalaris arundinacea FACW
smartweed Polygonum sp. FACW-OBL
soft rush Juncus effusus FACW
tall fescue Festuca arundinacea FAC- X
thistle Cirsium sp. FACU X
white clover Trifolium repens FACU+ X
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4.2.3 Forest, Shrub, and Emergent Wetland Vegetation

Three wetlands (Wetlands N8, N9, and N10) and one stream (Miller Creek) are located on the Des
Moines Way Nursery site. The three wetlands are located in the eastern portion of the site and are
associated with Miller Creek. The following sections describe the wetlands, associated uplands, and
stream habitats located on site.

4.2.3.1 Wetlands

Field investigations of the Nursery site to identify and delineate wetlands occurred on October 10,
2001. During this field investigation the project area was inspected for wetland characteristics using
the wetland delineation methodology described in the Wetland Delineation Report Master Plan
Update improvements Seattle-Tacoma International Airport (Parametrix 2000a).

Subsequent to the field investigation, ACOE staff (Gail Terzi and Muffy Walker) examined the
wetland and upland conditions on the site. This evaluation included examinations of fill soils,
native upland soils, native wetland soils, natural and managed vegetation types, and hydrologic
conditions. Several areas of shallow surface drains (pipe and ditches) and the ditched channel of
Miller Creek were also examined. On October 11, 2001, the ACOE confirmed the wetland
boundaries. Following these evaluations, the wetland boundaries were mapped and surveyed by
licensed surveyors (see Figure N-2).

Three riparian wetlands were mapped on the site. Hydrologic, soil, and vegetation data
documenting the wetland delineation were collected and are provided on wetland delineation data
sheets in Attachment A. The wetlands are described in detail below.

Wetland N8
USFWS Classification: PEM Wetland Data Plots: 1W
Size: 0.66 acre Upland Data Plot: 3U-2

Wetland N8 is a palustrine emergent wetland, located in the north central portion of the site, and on
the west side of Miller Creek. The wetland extends south as a narrow fringe of riparian wetland
along the west side of the Miller Creek channel (see Figure N-2).

Soil: Soils within the wetland were mapped by the 1952 Soil Survey of King County, Washington
(USDA 1952) as Everett gravelly sandy loam. Everett gravelly sandy loam typically forms on
rolling and hilly upland areas and terraces at elevations below 500 ft.

Soil observed at Data Plot 1W was black (10YR 2/1) loam from O to 6 inches in depth. From 6to
18 inches in depth, the soil consisted of olive gray (SY 5/2) silty clay with common course
yellowish brown (10YR 5/8) mottles. Soils observed on the site did not match the description of the
Everett soil type, and more closely matched soils classified as peat or muck. The low chroma color
and high organic content meet the criteria for hydric soils.

Vegetation: The majority of the vegetation within this wetland consists of mowed grass species.
Dominant plant species present (Data Plot IW) are common velvetgrass (Holcus lanatus) with
lesser amounts of red fescue (Festuca rubra). Scattered plants of dock (Rumex ssp.) and rush
(Juncus sp.) also occur in the wetland. Small red alder (Alnus rubra) trees, Himalayan blackberry
(Rubus discolor), salmonberry (Rubus spectablis), and reed canarygrass (Phalaris arundinacea)
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dominate the northeast corner of the wetland. Despite the ongoing disturbance (mowing) that
occurs in the wetland, the area is dominated by hydrophytic vegetation and meets the wetland
vegetation criterion.

Hydrology: During the site investigation, soil saturation was observed in portions of the wetland.
Remaining portions were assumed to have wetland hydrology based upon the presence of hydric
soil indicators, topographic position, and hydrophytic vegetation. Hydrology in the wetland appears
to be maintained by a high groundwater table and precipitation.

Upland: Typical upland areas next to Wetland N8 consist of a gravel storage area to the west, a
steep fill slope and block wall covered with blackberry to the north, lawn and garden areas to the
south, and an area of bare soil that is disturbed by remote-controlled model race cars. Vegetation
identified within upland areas (Data Plot 3U-2) consist of common velvetgrass and quackgrass
(Agropyron repens) with lesser amounts of dandelion (Taraxacum officinale) and hairy-cat’s ear
(Hypocharis radicata).

Upland soils observed at Data plot 3U-2 are a very dark brown (10YR 2/2) loam from 0 to 12
inches in depth. From 12 to 18 inches, soil was dark brown (10YR 3/3) silt loam. These soils do
not meet any hydric soil criteria. No evidence of wetland hydrology was present within this area.
Some gravel storage areas to the west of the wetland occur on buried hydric soil, which is present at
10 to 24 inches beneath the fill.

Wetland N9
USFWS Classification: PFO Wetland Data Plots: 2W
Size: 0.08 acre Upland Data Plot: 2U

Wetland N9 is located on the east side of Miller Creek, in the northeast portion of the site. This is a
palustrine forested wetland.

Soil: Soil within this wetland was mapped as Everett gravelly sandy loam (USDA 1952). Soils
observed during the field investigation were black (10YR 2/1) sandy loam with a high percentage of
organic matter in the upper 15 inches. From 15 to 18 inches, the soil was very dark brown (10YR
2/2) with common coarse black mottles (10YR 2/1). The lower portion of the soil horizon
contained a high percentage of fibrous organic matter. In addition, a very strong sulfidic odor was
present. Soils identified in the field did not match the mapped soil types, and meet the criteria for
hydric soil based on their low chroma color and high organic matter.

Vegetation: Dominant vegetation within the wetland includes a tree canopy of red alder, with Sitka
willow (Salix sitchensis) and Himalayan blackberry dominating the shrub stratum. Lesser amounts
of salmonberry are also present. Giant horsetail (Equicetum telmatiea) and lady fern (Athyrium
filix-femina) are dominant in the herbaceous layer. The dominant plants on the site are adapted to
wetland conditions, and the hydrophytic vegetation criterion is met.

Hydrology: During the October 2001 site visit, the soils were saturated at a 15-inch depth.
Wetland hydrology is presumed to be present based upon the presence of hydric soil indicators,
topographic position, and hydrophytic vegetation. During the typically wet period in the early
portion of the growing season, it is highly probable that the groundwater table is several inches
higher, and saturation extends to the surface. Hydrology in the wetland appears to be maintained by
a high groundwater table and precipitation.

Upland: Upland areas immediately north, east, and south of Wetland N9 contained forest
vegetation. Dominant canopy species was red alder with Himalayan blackberry, and lesser amounts
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of beaked hazelnut (Corylus cornuta) in the shrub layer. Giant horsetail was dominant in the
herbaceous layer with swordfern (Polystichum munitum) and English ivy (Hedera helix) also
present. This vegetation was not dominated by wetland adapted species, and the hydrophytic
vegetation criterion is not met.

Soils in the upland area, from O to 12 inches in depth, were dark grayish brown (10YR 4/2) gravelly
loam. Below 12 inches the soil profile (10YR 5/1) consisted of gravelly loam with clay inclusions.
The soil profile appeared to be imported fill material due to the presence of mixed gravel sizes and
clay inclusions. Soil colors in the surface horizons do not meet the hydric soil criteria, and no
indicators of wetland hydrology were found.

Wetland N10
USFWS Classification: PEM Wetland Data Plots: 3W
Size: 0.13 acre Upland Data Plots: 3U-1, 3U-2

Wetland N10 is a 0.13-acre palustrine emergent wetland Jocated in the southeast portion of the site.
The wetland is located on the east side of Miller Creek.

Soil: Everett sandy loam was mapped in this portion of the site (USDA 1952). On-site field
investigation revealed that from 0 to 10 inches in depth, the soil was dark gray (10YR 4/1) loam and
from 10 to 18 inches the soil was gray (10YR 6/1) silt loam. Layers of diatomaceous earth were
present below 10 inches. Soils identified in the field did not match the mapped soil types.

Vegetation: The majority of this wetland contains palustrine emergent vegetation with reed
canarygrass being the dominant plant species. Lesser amounts of common horsetail and Himalayan
blackberry were also present within the wetland.

Hydrology: As with the Wetlands N8 and N9, precipitation and a high groundwater table support
wetland hydrology within this wetland. No standing water was observed in this soil test pit,
however oxidized rhizospheres were observed, therefore indicators of wetland hydrology were
present.

Upland: Data plots 3U-1 and 3U-2 characterizes the upland areas next to Wetland N10. Refer to
Wetland N9 for a description of Data Plot 3U-2. Vegetation identified at Data Plot 3U-1 was
dominated by Himalayan blackberry and reed canarygrass. Other species in this area included red
alder, Scot’s broom (Cytisus scoparius), evergreen blackberry (Rubus laciniatus), common
velvetgrass, and dandelion.

Soils from 0 to 18 inches in depth were dark brown (2.5Y 4/3) sandy loam with crushed rock.
Similar to Data Plot 2U, these soils appeared to include imported fill material.

4.2.4 Wetland Classification

These wetlands are all riparian to Miller Creek, and are classified by the Department of Ecology
(Ecology 1993) as Class III wetlands (Attachment B).

4.2.5 Stream

Miller Creek flows from north to south across the site in a linear channel. The stream is in a
shallow ditched channel that is approximately 6 to 10 ft wide. The streambed substrate consists
primarily of cobble sized rock. The northern and extreme southern portion of the channel banks are
vegetated with red alder deciduous forest communities, while over most of the site, the channel
banks are vegetated with reed canarygrass, or mowed lawn. The NRMP (Section 5.1) and the
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Biological Assessment (Parametrix 2000b) provide detailed information on the distribution of fish
and aquatic habitat descriptions of Miller Creek.

The ordinary high water mark of the stream was flagged and surveyed during October 2001, and is
accurately portrayed on Figure N-2.

Hydrologic evaluations of the creek, the Miller Creek Regional Detention Facility located south of
SR 518, and the two 48-inch culverts that cross SR 518 demonstrate the creek generally stays within
the excavated channel banks during flood events. (Attachment C provides flood evaluation and
channel cross-section details.)

4.3 RATIONALE FOR SELECTION

The Des Moines Way Nursery site allows restoration and enhancement of significant wetland
functions in proximity to, and in the same basin as project impacts to wetlands and streams. Similar
to the Vacca Farm mitigation area, the site is located upstream of impacts to wetlands, and thus the
benefits to the stream are realized throughout the project area.

Mitigation at this site provides the opportunity to restore wetland hydrology and wetland habitat to
areas that historically were wetlands, but have altered hydrology due to prior agricultural activities
and ongoing commercial or residential land uses. Because the existing wetlands are riparian to
Miller Creek restoration and enhancement will increase the linkage between the wetlands, riparian
areas, and upland buffers with the creek and aquatic habitat.

44 CONSTRAINTS

No constraints have been identified that would preclude implementing this plan on the Nursery site.
A small Japanese garden is present on west edge of the site, adjacent to Des Moines Memorial
Drive. This area may be excluded from demolition and preserved. A 15-ft sewer easement is
present along the north, east, and southeast property boundaries. These easements and Japanese
Garden (if retained) are peripheral to the riparian enhancement, wetland enhancement, and wetland
restoration and will not interfere with the desired ecological functions for the site.
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5. WETLAND RESTORATION DESIGN

Mitigation actions at the Des Moines Way Nursery site (Table N-3) are designed to enhance or
restore approximately 5.79 acres of upland, aquatic, and riparian habitats. Mitigation actions will
enhance riparian and channel conditions in over 450 linear ft of Miller Creek, remove fill from
wetlands, restore functions to three degraded wetlands, and restore natural vegetation to poorly
vegetated riparian and upland buffers. These actions will enhance fish habitat in Miller Creek,
improve water quality (provide shade, ameliorate elevated water temperatures, increase dissolved
oxygen, provide inputs of organic matter, improve sediment retention, and remove potential sources
of fertilizer or pesticide inputs), and enhance the diversity and complexity of wetland habitats. The
mitigation project has also been designed to reduce the potential wildlife hazards that currently exist
on the site, in order to be consistent with FAA Advisory Circular 150/5200-33.

Table N-3 Summary of wetland and buffer mitigation areas at Des Moines Way Nursery.

Mitigation Wetland Area (acres)
Wetland Restoration (remove fill from mapped hydric soil areas) 220

Wetland Enhancement (enhancing the functions in Wetlands N8, N9, and N10 ) 0.86

Buffer Enhancement 2.73

Total Restoration Area 5.79

Des Moines Way Nursery contains areas which historically were wetland but have altered
hydrology due to prior agricultural activities, residential development, filling, and commercial
nursery operation developments. The wetland restoration activities will restore wetland hydrology
by removing existing drainage features and excavating fill material to bring seasonal groundwater
levels to at least within 10 inches of the soil surface. Existing forested, shrub, and emergent
wetlands (Wetlands N8, N9, and N10) will be enhanced by planting native shrubs in areas that are
currently dominated by mowed lawn (Wetlands N8 and N10), Himalayan blackberry (portions of
Wetland N10), or lack native understory shrubs (Wetland N9). These actions will enhance
hydrologic and water quality functions at the Des Moines Way Nursery site, as well as reduce the
volume of eroded soil, pesticide, and fertilizer runoff reaching Miller Creek from gardens, parking
lots, and retail areas on the site.

To protect aquatic habitat in Miller Creek and protect and enhance functions of existing wetlands,
on-site forested buffers will be established and enhanced. An upland-forested buffer area will be
established along the perimeter of the wetland restoration and enhancement. The buffers (and
protective fencing) will reduce human intrusion into the wetlands and riparian zone, screen riparian
habitats from human activity, and protect water quality and aquatic habitat. The forested buffers
will also support ecological functions in the adjacent wetland and stream ecosystems.

The mitigation design is presented below. Specific details on construction sequencing and
construction methods for the project are included in the implementation section for the project
(Section 9).

5.1 GRADING DESIGN

The Des Moines Way Nursery site will be graded to restore wetland hydrology (Figure N-3). Prior
to grading, existing structures and fences will be removed from the site and existing ditches and
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drains will be filled or removed to restore site hydrology. The mitigation design objectives for the
restoration require grading about 2.20 acres of the site to elevations between 276 and 278 ft. Figure
N-4 shows a cross section of the site which depicts existing and proposed grades.

Following demolition and grading, all disturbed areas will be examined to determine if topsoil
conditions are favorable for plant establishment. In upland areas where demolition has occurred,
soils will be examined for compaction, and loosened or tilled as necessary. Following demolition,
where exposed soils are fill material or native subsoils, organic matter amendments will be added
and tilled into the soil. If necessary, prepared topsoil will be tilled into the subgrade prior to
planting. Newly graded slopes will be tracked at right angles to the contour to reduce soil erosion.

In wetland areas, a careful examination of the soil profile will be made to determine the presence of
buried hydric soils, and to establish the wetland restoration surface in the A horizon of the original
soil. If this horizon is not present, over excavation and amendment with native soils excavated from
wetlands at the Vacca Farm site or in Wetland 37 will be made.

Immediately after grading, the wetland planting zones will be hydroseeded with a native grass mix
to establish understory plants in these zones. All other areas that have been graded will be
hydroseeded with a seed mixture designed to prevent soil erosion and sedimentation to Miller Creek
(Table N-4). The seed mixture will stabilize any exposed soils that will not be brought to final
grade or permanent vegetation cover within 30 days of exposure. This seed mix should be applied
during the period between April 1 through June 30 and September 1 through October 31. If seeding
occurs between June 1 and September 30, irrigation may be required to ensure germination and
establishment.

Table N-4. Proposed seed mix for erosion control.

Scientific Name Common Name Percent by Weight
Agrostis alba Redtop 10
Lolium multiflorum Annual rye 40
Festuca rubra var. commutata Chewings red fescue 40
Trifolium repens White clover 10

All soils left exposed for greater than 48 hours from October 1 through March 31 (or greater than 7
days from April 1 through September 30) will be covered with jute matting or other appropriate
BMPs.

5.2 EXPECTED HYDROLOGY

The high groundwater table in the wetlands on the Des Moines Way Nursery site suggests that post-
construction hydrology will result in soils that are saturated to the surface from the onset of
sufficient autumn rains through mid-spring (April). This hydrologic pattern would support the
shrub and forest vegetation planned for the site.

5.3 WILDLIFE CONSIDERATIONS

Flocking birds, raptors, and waterfowl pose the greatest concern for aircraft safety at STIA.
Therefore, a landscape planting approach has been developed to aid in deterring these species from
using the new mitigation sites as foraging areas or roost sites. Guidance obtained from Port wildlife
managers and information gathered through literature searches have directed development of the
planting plan. For example, Lyon and Caccamise (1981) found that roost stands for European
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starlings were generally composed of deciduous trees 18 to 35 years of age with stem densities
greater than 290 trees per acre (average of about 700 trees per acre). The minimum roost size was
0.32 acre, although the average was about 4.5 acres. Conclusions from this study indicate that these
birds typically select roost sites composed of dense stands of young trees that allow the birds to
roost in a compact formation, and also provide some thermal protection after leaf fall.

Waterfow! typically prefer to forage in open areas, such as open water, emergent marshes, or
mowed lawn, because their view of potential predators is unobstructed. An obstructed view is
perceived as dangerous and waterfowl will not typically forage in such an area. Therefore, the
planting plan will focus on installing dense shrubs with scattered small trees to obstruct views and
landing paths. This strategy will also exclude waterfow] during the winter by creating a dense
barrier of stems to cover standing water that is likely to be present.

Geese or waterfowl exclusion measures will likely be necessary during the initial years of the
mitigation because the site will be dominated by low vegetation and will be fairly open. Geese
exclusion measures will include dense planting of trees and shrubs on the restoration site and the
elimination of areas of open, ponded water. During the monitoring period, geese exclusion may
also include physical barriers to prevent geese from landing or entering the site.

54 LANDSCAPE PLAN

5.4.1 Planting Plan

Three planting zones are planned for the mitigation area (Figure N-5). The planting zones for the
mitigation are designated for the wetland restoration zone, the wetland enhancement zone, and for
the upland/riparian buffer zone. To minimize wildlife hazards, all the planting plans for the in-basin
mitigation actions are designed to be unattractive to flocking birds and waterfowl. Plants used in
the in-basin mitigation areas produce few fruits, berries, or nuts (Table N-5).

The landscape plan for the area shows that planting conifer trees will be phased. It is anticipated
that these conifers would be planted in a second planting phase coincident with replacement
plantings that may be required to meet the performance standard for plant survival. The trees will
be positioned such that they receive some shade from adjacent plants (trees, shrubs, and
groundcover). For the first growing season following this planting, soil moisture conditions will be
examined closely, and the use of the temporary irrigation system may be used to reduce mortality
and promote growth.

5.4.1.1 Existing Wetlands to be Enhanced

Removing non-native invasive species in selected areas and infill planting with native tree and
shrub species will occur in portions of the upland buffer, wetlands, and along much of the riparian
area. The enhancement plan for these areas will promote native vegetation by replacing lawn,
blackberry and reed canarygrass with tree and shrub species (primarily willows) to create a native
shrub/tree community and to reduce cover of non-native species. Planting densities for infill tree
planting will be greater than 250 stems per acre and for shrub planting will be greater than 1,700
individuals per acre. Infill planting densities are slightly lower than planting densities in cleared
and/or graded areas because some native vegetation already exists in areas to be infill planted.

The enhancement of existing wetlands also includes placing several pieces of large woody debris
(LWD) in Miller Creek, as shown in Figure N-5. Woody debris will be placed instream to enhance
retention of organic matter in the stream, and improve invertebrate habitat. Over time, this debris
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could restore natural channel forming processes to the site and promote floodplain development and
organic matter export functions. .

Woody debris will generally be placed as spanning log structures (see NRMP Appendix B, Sheet
C10 for placement details). The locations of logs are shown in Figure N-3, and minor field
modifications may be made to optimize the benefits and to provide non-structural anchoring of
LWD.

5.4.1.2 Wetland Restoration

In wetland restoration areas, a herbaceous ground cover will be established by hydroseeding a
native grass, sedge and forb hydroseed mix (see Table N-4), following grading and prior to planting
with woody trees and shrubs. The hydroseed mix will contain seeds and a wood fiber mulch and
tackifier to stabilize soils and enhance germination. Plant species included in the mix are designed
to provide for rapidly germinating species that can provide initial cover, as well as later germinating
species that will add to the cover and species diversity of the herbaceous vegetation of the
floodplain communities.

Newly restored wetlands will be planted with native tree and shrub wetland plant communities
following grading. The landscape plan for the wetland restoration area will include shrubs planted
in dense patches to provide a continuous shrub cover, with western redcedar and some Sitka spruce
trees interspersed in the shrub planting (see Figure N-5).

Wetland restoration plantings will be placed in newly graded areas on each side of Miller Creek
between elevations 274 and 280 ft. Installed tree densities will be at least 280 stems per acre.
Installed shrub densities will be greater than 2,100 individuals per acre.

5.4.1.3 Wetland Enhancement

In wetland enhancement areas, existing lawn will be planted with native tree and shrub wetland
plant communities following grading. The landscape plan for the wetland restoration area will
include shrubs in dense patches to provide a continuous shrub cover, with a variety of native
wetland shrub species (see Figure N-5).

Wetland enhancement plantings will be placed in wetlands dominated by existing Jawn grasses on
located on each side of Miller Creek generally between elevations 272 and 274 ft. Installed shrub
densities will at least 2,100 individuals per acre.

In limited areas, existing wetlands contain some native tree and shrub vegetation. In these areas,
enhancement will consist of adding wetland understory shrub plantings after removing blackberry
and/or reed canarygrass.

Also, in limited areas, patches of reed canarygrass dominate the existing wetland. In these
locations, prior to planting shrubs, reed canarygrass would be controlled by mowing and herbicide
treatment (see Section 4.2 of the NRMP for information on weed control).

5.4.1.4 Upland Buffers

Upland buffers (see Figure N-5) are located east, west, and south of the mitigation site. These areas
will be planted with species adapted to seasonally wet upland soil conditions. Upland buffers will
typically be located above approximately the 278-ft elevation. The landscape plan for the upland
area will focus on densely planting trees and shrubs to protect the mitigation area from surrounding
land uses and restrict ground foraging birds (including waterfowl). Installed tree densities will be at
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least 280 stems per acre. Installed shrub densities will be greater than 2,100 individuals per acre.
The planting scheme in the upland areas will place coniferous and deciduous tree species in patches
to create a mixed canopy.

5.4.2 Planting Approach

Planting will occur whenever possible in late fall (October to November) or early spring (March or
April), when soil moisture and plant conditions are optimal for installing plants. However, it may
not always be possible or desirable to plant only during the winter months. For example, soils could
be frozen or too wet at times during the winter months, limiting the amount of planting that can take

place.

Trees of varying heights (between approximately 36 and 48 inches) will be planted to provide
height diversity, and trees and shrubs will be planted in a mosaic of species and heights to simulate
natural patchiness. Trees and shrubs will be planted at densities sufficient to attain the performance
standards identified in Section 6. A landscape architect or wetland scientist will be on-site to
observe placement and installation of the plant material to ensure that plants are installed according

to the planting plan and specifications.
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6. MONITORING AND PERFORMANCE STANDARDS

The Des Moines Way Nursery mitigation site will be monitored to be consistent with the approach
and schedules outlined in Section 4 of the NRMP. Specific performance standards and contingency
measures for the site are included in Table N-6. Interim cover targets and invasive, non-native plant
species to be monitored and controlled on the mitigation site are included in Tables N-7 and N-8,
respectively. The general monitoring schedule for the site is provided in Table N-8. Monitoring
objectives specific to the Des Moines Way Nursery site are designed to evaluate the functioning of
the restored and enhanced wetland plant communities (Table N-9).

Monitoring for hazard wildlife will also be conducted at the Des Moines Way Nursery site, as
described in Section 4 of the NRMP.

6.1 WETLAND HYDROLOGY

Groundwater hydrology will be monitored at the mitigation site for a 15-year period following
completion of all mitigation construction. The primary purpose of monitoring groundwater levels is
to verify that shallow groundwater is present to support restored wetland areas and that seasonal
groundwater levels are sufficient to support the wetland plant communities on the site.
Groundwater hydrology will be monitored consistent with the methods and approach outlined in
Section 4 of this document.

6.2 VEGETATION MONITORING

Vegetation will be monitored in all planting zones at the mitigation site to verify that performance
standards are being met, and to develop contingency measures as necessary (see Tables N-6 and N-
9). Vegetation monitoring will be consistent with the approach, methods, and schedules provided in
Section 4 of the NRMP.
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Table N-7. Performance standards for vegetation cover (minimum percent) by vegetation zone and
monitoring year.

Vegetation Zone

Emergent
Monitoring Year Forest® Shrub® Hydroseed  Planted Invasive Species
0 - - 0 0 <10
1 - - 50 10 <10
2 - - 60 20 <10
3 10 10 70 30 <10
5 25 40 80 50 <10
7 40 65 80 70 <10
10 80 80 80 80 <10
12 80 80 80 80 <10
15 80 80 80 80 <10

3 Vegetation cover will not be monitored in forest and shrub plant communities during monitoring year 0, 1, or 2.
During these years, plant survival performance will be monitored and at year 3, survival must be 80 percent of the
original numbers planted. Invasive plant species cover will be monitored during all monitoring years.

Table N-8 Invasive plant species that will be monitored and controlled on the mitigation sites.

Scientific Name

Common Name

Convolvulus sepium
Cytisus scoparius
Lythrum salicaria
Phalaris arundinacea
Polygonum cuspidatum
Polygonum sachalinense
Rubus discolor

Rubus lacinatus

Hedge bindweed
Scotch Broom

Purple loosestrife
Reed canarygrass
Japanese knotweed
Sachaline

Himalayan blackberry
Evergreen blackberry
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7. SITE PROTECTION

The Port will execute and file a restrictive covenant on the mitigation area that will prevent
development or other detrimental activities from occurring on the site. Copies of proposed
restrictive covenants are included in Appendix G of the NRMP. Fencing approved by ACOE, as
shown in Appendix P of the NRMP will protect the perimeter of the mitigation site. Permanent
signs that clearly designate the area as a protected wetland mitigation site will also mark site
perimeters. Signs will be inspected regularly and maintained in good condition by the Port.
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8.  MAINTENANCE AND CONTINGENCY PLANS

Routine maintenance tasks (e.g., maintaining irrigation systems, removing trash, mulching,
mowing) and adaptive management contingency measures (e.g., re-planting, weed control) will be
implemented consistent with the approach outlined in Section 4 of the NRMP. If the Des Moines
Way Nursery site does not meet performance standards during the monitoring period, contingency
measures will be implemented using the adaptive management approach outlined in Section 4 of the
NRMP. Specific contingency measures are provided for each performance standard in Table N-6.

Meeting the performance standards for non-native invasive species at Des Moines Way Nursery
will likely require implementation of contingency measures during the 15-year monitoring period.
Potential invasive species of concern at the Des Moines Way Nursery site include, but are not
limited to, reed canarygrass, Himalayan blackberry, Japanese-knotweed (Polygonum cuspidatum or
P. sachalinense), and purple loosestrife (Lythrum salicaria). These species are a concermn because
they already occur at Des Moines Way Nursery and may be difficult to eliminate, or because
propagules of these plants are likely to continuously re-invade the site from upstream aquatic
sources or from the surrounding area. Successfully establishing native vegetation on the site will be
a key component in reducing and controlling invasive species in the long term at the mitigation site.
In the short term (i.e., during the 15-year monitoring period), contingency measures specified in
Table N-6 will be implemented as necessary to control invasive species on the site.

Possible contingency measures that may be implemented to reduce hazard wildlife attractants
specific to Des Moines Way Nursery are included in Table N-6. Contingencies include eliminating
areas of standing water on the floodplain by planting shrubs or minor regrading to eliminate
depressions. Measures to control wildlife hazards will be consistent with the Port’s WHMP
approach described in Section 4 of the NRMP.

Examples of the types of contingency actions that may need to be implemented at Des Moines Way
Nursery include:

e If invasive species cover is greater than specified in the performance standards, or if native
plant survival is reduced by competition with non-native invasive species, then invasive
species removal and/or control will be implemented. :

e Replacement plants will be installed if survival is less than 80 percent in the first 3 years.

e If plant species exhibit greater than 20 percent mortality within the first 3 years, site
conditions would be re-evaluated to determine whether the conditions could support the
species. If the site cannot support the original plant species, then those species may be
replaced with species of similar form and function and tolerance to hydrologic conditions on
the site.

o If standing water persists on the site for extended periods such that waterfow] use of the site
is regular, then corrective actions will be taken to plant densely with shrubs or create
positive flow of surface water off the site to Miller Creek.
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9. IMPLEMENTATION OF THE DES MOINES WAY NURSERY MITIGATION
PROJECT :

The Des Moines Way Nursery Project would be implemented when permit approvals for the Master
Plan Update Projects are received. This section describes the implementation process and sequence
for the project.

9.1 GENERAL CONSTRUCTION SEQUENCING

Construction of the Des Moines Way Nursery projects could begin during the 2002 construction
season, but the actual schedule is dependent on receipt of federal, state, and local permits (Table N-
10). Demolition, excavation and grading are expected to occur during the dry time of the year,
taking approximately 15 weeks. This work would begin in early summer and be completed by early
October.

Table N-10. Proposed implementation timeline for Des Moines Way Nursery mitigation projects”,

Year 1* Year 2

Project/Activity J FMAMJJ ASONDJFMAM]J

Pre-construction meeting X
TESC, Site Preparation X
Building Demolition X
Mass grade restoration areas X X
Fine grade restoration areas add topsoil X X
Install LWD in Miller Creek X
Install irrigation system X
Install monitoring wells

Hydroseed graded areas

Closeout (remove construction debris and
equipment, staging areas, access roads, . .
etc.)

X X X X

Install plants in wetland restoration and X X X
enhancement areas, install buffer plants.b

Produce as-built drawings » X
Conduct baseline monitoring P X

Begin maintenance/monitoring period P X

% Year one starts with the first construction season following issuance of permits and 6-month minimum plant
procurement period. Implementing mitigation projects may vary from this proposed schedule depending upon
coordination with other Master Plan Update projects, contract obligations, and the timing of final approvals.

Plant procurement for all projects will be started 6 to 12 months prior to the anticipated planting date to ensure
that plants in the specified quantities and species are available by the scheduled planting date. Planting will be
phased such that coniferous species will be planted following the third year of monitoring if located in open-
sunny areas. Under planting conifers in existing forested areas may occur during early planting phases.
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9.1.1 Demolition, Site Preparation, and Grading

Earthwork for this phase includes site preparation (including building demolition), installation of
sediment and erosion control measures, dewatering if necessary, grading, installation of irrigation,
and site stabilization following grading. Building demolition in this these areas may be completed
before this project is started, consistent with Port policy on security and safety.

9.1.1.1 Site Preparation and Erosion Control

No work will begin until a Temporary Erosion and Sedimentation Control (TESC) plan is
implemented, or until any protected or restricted access areas (e.g., wetlands or streams) have been
flagged and/or fenced. The TESC plan includes installation of silt fences around the existing
wetlands to be enhanced and Miller Creek. Silt fences will also be placed to protect areas
downslope of demolition areas.

TESC measures include placing silt fence around work areas and staging areas, and placing straw
bales at key locations within the project limits. Clearing and brush removal will be limited to only
those work areas that the contractor is scheduled to begin within the following 2 weeks. Areas
where stormwater runoff will concentrate and collect, if any, would include construction
sedimentation ponds.

Prior to the start of grading, construction access, staging, and stockpile areas will be set up.
Temporary access routes and staging areas identified on the western side of the site will be set up
and flagged. The site will be cleared of debris (e.g., existing tile drains, drainage pipe, trash,
structures, etc.).

9.1.1.2 Dewatering

Grading and excavation will occur during the summer and early fall months when seasonally high
groundwater is not present. There are no deep excavations or other conditions expected that could

require dewatering.

9.1.1.3 Installation of Temporary Irrigation and Site Stabilization

Temporary irrigation will be installed following grading to provide flexibility in plant installation
and to maximize successful establishment, survival, and early growth of hydroseeded cover crops
and plant stock. The irrigation system will be used to ensure plant survival and growth during the
initial stages of plant establishment. The system will be designed so that above-ground portions can
be removed after a few years, when the option to use irrigation will no longer be needed. Irrigation
will use municipal water purchased by the Port. Application rates will be at rates that are less than
agronomic rates, but sufficient to reduce plant mortality and to promote growth during dry periods.

Once the wetland restoration area has been graded and elevations have been established and verified
by field survey, the temporary irrigation system will be installed. This system will be used to
provide flexibility in the planting schedule, provide contingencies against periods of dry weather
during the first few growing seasons, and to maximize plant survival and growth during the first
years following planting. Irrigation is a standard feature of wetland mitigation construction in the
Puget Sound Lowlands due to the region’s pronounced summer drought. Irri gation will be designed
for the entire area; however, it may not be necessary in some areas. If, following grading, the
wetland scientist determines that irrigation is not needed in some areas, it will not be installed.

Municipal water will be used for irrigation. It is anticipated that the irrigation system would be used
for the months of June through September, but actual timing will be dependent on weather and soil
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moisture conditions. Water will be applied at rates less than agronomic rates typically used for crop
production, but sufficient to promote high growth rates and to reduce plant mortality.

The irrigation should expedite establishment of shrub cover and shade on the site, production of
biomass, vertical habitat structure to reduce waterfowl] use, and organic litter production. This will
help reduce temporal impacts. In upland buffers that contain well-drained soils, earlier and more
frequent use may be required. The irrigation system will be decommissioned and all aboveground
parts removed at the direction of the wetland scientist following once plant survival standards have
been met.

The site will be stabilized following completion of grading and prior to the onset of winter rains. A
hydroseed mix designed to provide temporary erosion control and a weed barrier will be applied to
the graded areas by mid-September.

9.1.2 Establish Native Vegetation on the Site

It is anticipated that mitigation site will be planted the first fall (i.e., October or November)
following grading. Stem collars or other herbivore deterrents may be installed on plants to reduce
damage from rodents and other herbivores.

Plant material used in the mitigation will be obtained from commercial nurseries. Nurseries will be
required to certify that the plant material is legally procured and from the appropriate geographic
sources. Plant material used for mitigation will be grown in the area that is bounded on the north by
the Fraser River Valley of British Columbia, on the east by the 1,000-ft elevation of the Cascades,
on the west by the 1,000-ft elevation in the Olympic or Coast ranges, and on the south by the
Willamette Valley.

9.1.3 Construction Steps

The following sections outline the construction and post-construction steps necessary to implement
the Mitigation Plan for the site.

9.1.3.1 General Conditions

e On award of the contract, the contractor will provide the Port with any required pre-
construction submittals, work plans, and schedules. .

e A pre-construction meeting will be held with the contractor, architect/engineer, and wetland
scientist to review submittals, work plans, schedules, and permit conditions.

e The contractor will be responsible for ensuring that the work is performed in compliance
with all permit conditions and shall maintain a copy of permits on-site.

e Work will be coordinated to avoid re-entry and damage to areas that have previously been
planted; work will be conducted so that no other work will impact completed landscape
work.

e Areas where any landscape work has been completed will be off limits to all vehicular
traffic, and pedestrian traffic will be strictly limited.

e All site work will be performed in accordance with permit conditions; any instream work or
work below the ordinary high water mark (OHWM) will take place only during the
allowable work times, consistent with HPA permit conditions (i.e., July 15 to September

15).
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e Plant procurement shall be coordinated with the grading and irrigation installation schedules
and be completed 6 to 12 months prior to the scheduled planting season to ensure that plants
are available in the quantities and species required by the planting plan.

9.1.3.2 Site Preparation

e Establish vertical and horizontal site controls and maintain through construction to record
drawings.

e Identify and flag limits of work for mitigation site.

o Identify staging areas and temporary access/haul roads.

e Implement TESC plan; install TESC measures for grading and demolition areas.
¢ Identify and flag sewer manholes and sewer easement.

o Install fencing (orange barrier) around areas to be protected (e.g., existing wetlands, outlet
ditches, sewer manholes).

e Maintain security of the site through construction.
e Establish temporary access.
o Implement a spill control plan and identify fueling areas.

e Demolish buildings and other facilities. (Buildings may be demolished by the Port and then
stabilized before construction of the mitigation project.)

o [Establish staging and stockpile areas.

9.1.3.3 Clearing, Excavation, and Grading
e Clear and grub the site.
e Install LWD in the stream

e Remove weeds (e.g., grub out blackberry and reed canarygrass; apply herbicide if
appropriate per specifications) and clear brush in buffer enhancement areas.

1]

e Mass and fine grade the restoration area.

9.1.3.4 Irrigation and Landscaping
e Install and test irrigation system.
e Apply hydroseed to graded portion of the floodplain.

¢ Plant enhancement, restoration, and buffer zones.

9.1.3.5 Closeout

o Complete site cleanup by removing temporary haul/access roads, TESC items, and staging
areas.

e Remove construction equipment and debris.

e Hydroseed and/or install plants in temporary staging areas or access roads within the
mitigation site boundaries.
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e Hydroseed erosion control mix in temporary staging areas/access roads outside the
mitigation boundaries.
9.1.3.6 Record Drawings, Monitoring, and Maintenance
e Produce record drawings (including grading, LWD placement, and planting).

e Complete a baseline report, including record drawings and final monitoring plan (e.g.,
locations of monitoring plots, baseline conditions).

¢ Begin compliance monitoring during the first growing season after all grading and planting
are complete; submit annual monitoring reports for 15-year monitoring period.

e Conduct maintenance (e.g., weed management, WHMP) and implement any necessary
contingency measures to meet performance standards.
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Parametrix, Inc.

0 Data Plot#:  1W
Wetland: N8
WETLAND DETERMINATION
(Modified from: 1987 COE Wetlands Delineation Manual)

Project/Site: Des Moines Way Nursery Date:  10/10/01

Applicant/Owner:  Port of Seattle County: King

Investigator: M. Louther, B. Kleindl State: - WA

1987 Method [ 1989 Method Gommunity ID: PEM
Do Normal Circumstances exist on the site? Yes _ X No ____ Field Plot ID:  1W

Is the site significantly disturbed (Atypical Situation)? Yes ___ No _X

Is the area a potential Problem Area? Yes No _X

Remarks (Explain sample location, disturbances, problem areas):
This data plot is located west of Miller Creek, in lawn east of the plant nursery.

VEGETATION (vDominant species are checked)

Plant Species % Cover Stratum Indicator
1. Festuca spp. 15 Herb
v 2. Holcus lanatus 95 Herb FAC
3. Scirpus spp. Tr Herb
4. Rubus spectabilis Tr Shrub FAC+
Percent of Dominant Species that are OBL, FACW, or FAC
(except FAC-). Include species noted (*) as showing 100

morphological adaptations to wetlands. "T" indicates trace.

Remarks (Describe disturbances, relevant local variations, seasonal effects, etc.):
The vegetation meets the hydriohytic criteria for wetlands.

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators (Describe in Remarks):
Stream, Lake, or Tide Gage Primary Indicators:
Aerial Photograph Inundated
Other Saturated in Upper 12 inches
X No Recorded Data Available Saturated in Upper 18 inches
- Water Marks
Drift Lines
Sediment Deposits
X Drainage Patterns in Wetlands
Field Observations:
Depth of Surface Water: 0 (in.) Secondary Indicators (2 or more required):
Depth to Free Water in Pit: o fn Oxidized Root Channels in Upper 12 inches
Depth to Saturated Soil: >18 (n) Water-Stained Leaves

Local Soil Survey Data
Other (Explain in Remarks)

Remarks (As relevant, describe recent precipitation, hydrologic modifications, local variations, efc.).
The presence of hydric soil and hydrophytic vegetation can be used to infer the presence of wetland hydrology.
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Parametrix, Inc.
Data Plot #: iw
Wetland: N8

Project/Site: Des Moines Way Nursery - Date: 10/10/01

SOILS

Soil Survey Data:

Map Unit Name: Everett gravelly sandy loam (1952) Drainage Class:
Field Observations Confirm Mapped Type?

Taxonomy (Subgroup):  not developed in 1952 Yes No X NA

Profile Description:

Depth Horizon Matrix Color Mottle Color Mottle Texture, Concretions,
(Inches)  Designation (Munsell Moist) (Munsell Moist) Abundance/Contrast Rhizospheres, etc.
0-6 10 YR 21 none none Loam

6-18 5Y5/2 10 YR 5/8 common, coarse, predominant  siity clay

Hydric Soil Indicators:
Histosol Listed on Local Hydric Soils List
Listed on State Hydric Soils List

Histic Epipedon

Sulfidic Odor Listed on National Hydric Soils List

Probable Aquic Moisture Regime Aquic Moisture Regime

Reducing Conditions Organic Streaking in Sandy Soils
X  Gleyed or Low-Chroma Colors X  Mottles

High Organic Content in Surface Layer Other (Explain in Remarks)

Remarks (Describe soil disturbances, local variations, etc.):
Hydric soil indicatiors are present within the rooting zone.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X No Is this Sampling Point Within a Wetland?
Hydric Soils Present? Yes X No Yes X No

Wetland Hydrology Present? Yes _X No

Remarks (If applicable, explain any differences between 1987 and 1989 delineation results):

Vegetation and hydrology of the area have been altered by ditching and plowing. Wetland hydrology is presumed by the presence of
hydric soil and wetland vegetation. The three wetland parameters are present and the area is considered wetland.

e
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Parametrix, Inc.

‘S Data Plot#:  2U
Wetland: N9
WETLAND DETERMINATION -
(Modified from: 1987 COE Wetlands Delineation Manual)

Project/Site: Des Moines Way Nursery Date: 10/10/01

Applicant/Owner:  Port of Seattle County: King

Investigator: M. Louther, B. Kleindl State: WA

1987 Method  [_] 1989 Method Community ID:  Upland
Do Normal Circumstances exist on the site? Yes _X No ____ Field Plot ID: 2V

Is the site significantly disturbed (Atypical Situation)? Yes __ No _X

Is the area a potential Problem Area? Yes No X

Remarks (Explain sample location, disturbances, problem areas):
The data plot is located south of Loop 2, on the east side of Miller Creek.

VEGETATION (vDominant species are checked)

Plant Species % Cover Stratum Indicator

v 1. Equisetum arvense 20 Herb FAC

2. Hedera helix 10 Herb NL

3. Polystichum munitum 10 Herb FACU
v 4. Rubus discolor 30 Shrub FACU
v 5. Alnusrubra ) 95 Tree FAC

6. Corylus comuta 10 Tree FACU
Percentof Dominant Species that are OBL, FACW, or FAC
(except FAC-). Include species noted (*) as showing 75

morphological adaptations to wetlands. "T" indicates trace.

Remarks (Describe disturbances, relevant local variations, seasonal effects, etc.):
The wetland vegetation criterion is met.

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators (Describe in Remarks):
Primary Indicators:

Stream, Lake, or Tide Gage

Aerial Photograph Inundated

Saturated in Upper 12 inches

Other
X No Recorded Data Available Saturated in Upper 18 inches
-_ Water Marks
Drift Lines

Sediment Deposits
Drainage Patterns in Wetlands

Field Observations:

Depth of Surface Water: 0 (in.) Secondary Indicators (2 or more required):

in Pit: 0 in. )
Depth to Free Water 'rT Pit [ (! ) Oxidized Root Channels in Upper 12 inches
Depth to Saturated Soil: >18 (in.) T Water-Stained Leaves

Local Soil Survey Data
Other (Explain in Remarks)

——

Remarks (As relevant, describe recent precipitation, hydrologic modifications, local variations, etc.):
There is no evidence of wetland hydrology. The area appears to have been filled.

DRAFT
AR 006056



Parametrix, Inc.

Data Plot #: 2U
Wetland: N9

Project/Site: Des Moines Way Nursery Date:  10/10/01

SOILS
Soil Survey Data:

Map Unit Name: Everett gravelly sandy toam (1952) Drainage Class:
Field Observations Confirm Mapped Type?

Taxonomy (Subgroup):  not developed in 1952 Yes No X NA

Profile Description:

Depth Horizon Matrix Color Mottle Color Mottle Texture, Concretions,
(Inches)  Designation (Munsell Moist) (Munsell Moist) Abundance/Contrast Rhizospheres, etc.
0-12 A" 10 YR 4/2 none none gravelly, loam

12-18 fil 10 YR 51 none none gravelly foam

Hydric Soil Indicators:
Histosol Listed on Local Hydric Soils List
Listed on State Hydric Soils List

Histic Epipedon

Sulfidic Odor Listed on National Hydric Soils List

Probable Aquic Moisture Regime Aquic Moisture Regime

Reducing Conditions Organic Streaking in Sandy Soiis
X  Gleyed or Low-Chroma Colors Mottles

High Organic Content in Surface Layer X Other (Explain in Remarks)

Remarks (Describe soil disturbances, local variations, etc.):
The soil is fill material with hydric soil inclusions; however the area does not meet hydric soil criteria.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X No Is this Sampling Point Within a Wetland?
Hydric Soils Present? Yes No X Yes No X

Wetland Hydrology Present? Yes No X

Remarks (If applicable, explain any differences between 1987 and 1989 delineation results):
Only one out of the three parameters safisfy the crierion, therefore this area is not considerd to be wetland.
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Parametrix, Inc.

0 Data Plot#:  2W
Wetland: N9
WETLAND DETERMINATION

(Modified from: 1987 COE Wetlands Delineation Manual)

Project/Site: Des Moines Way Nursery Date:  10/10/01

Applicant/Owner:  Port of Seattle County:  King

Investigator: M. Louther, B. Kleindl State: WA

1987 Method ~ [[] 1989 Method Community ID:  PFO
Do Normal Circumstances exist on the site? Yes _X_No _____ Field Plot ID:  2W

Is the site significantly disturbed (Atypical Situation)? Yes __ No _X__

Is the area a potential Problem Area? Yes No _X

Remarks (Explain sample location, disturbances, problem areas):
This Data Plot is located on the east side of the Miller Creek channel in Loop 2.

VEGETATION (vDominant species are checked)

Plant Species % Cover Stratum Indicator

v 1. Athyrium filix-femina 20 Herb FACW
v 2. Equisetum arvense 20 Herb FAC

3. Solanum duicamara Tr Herb FAC+
v 4. Rubus discolor 50 Shrub FACU

5. Rubus spectabilis 5 Shrub FAC+
v 6. Alnusrubra 95 Tree FAC

7 Salix sitchensis 10 Tree FACW

Percent of Dominant Species that are OBL, FACW, or FAC
{(except FAC-). Include species noted (*) as showing 75
morphological adaptations to wetlands. "T" indicates trace.

Remarks (Describe disturbances, relevant local variations, seasonal effects, etc.):
Greater then 50% of the dominant species are FAC or wetter; therefore the wetland vegetation criterion is met.

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators (Describe in Remarks):

Stream, Lake, or Tide Gage Primary Indicators:

Aerial Photograph Inundated
Saturated in Upper 12 inches

Other
T X No Recorded Data Available __ X Saturated in Upper 18 inches
I Water Marks
Drift Lines
Sediment Deposits
X Drainage Patterns in Wetlands
Field Observations:
Depth of Surface Water: 0 (in.} Secondary Indicators (2 or more required):
Depth to Free Water in Pit: 3____ (in.) Oxidized Root Channels in Upper 12 inches
Depth to Saturated Soil: 15 (in.) " Water-Stained Leaves

Local Soil Survey Data
X Other (Explain in Remarks)

Remarks (As relevant, describe recent precipitation, hydrologic modifications, local variations, etc.):
There is no standing water in hole; however the soil is saturated at 15 “in depth.
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Parametrix, Inc. o~

Data Plot #: 2w
Wetland: NS

Project/Site: Des Moines Way Nursery Date: 10/10/01
SOILS

Soil Survey Data:

Map Unit Name: Everett gravelly sandy loam (1952) Drainage Class:

Fieid Observations Confirm Mapped Type?

Taxonomy (Subgroup):  not developed in 1952 Yes No X NA

Profile Description:

Depth Horizon Matrix Color Mottle Color Mottle Texture, Concretions,

(Inches)  Designation (Munsell Moist) (Munsell Moist) Abundance/Contrast Rhizospheres, etc.

0-15 10 YR 2/1 none none Sandy Loam

15-18+ 10 YR 2/2 10 YR 2/1 coarse common faint soils have high organic content with
fibric matter

Hydric Soil Indicators:

Histosol Listed on Local Hydric Soils List
Listed on State Hydric Soils List
Listed on National Hydric Soils List

Histic Epipedon
X Sulfidic Odor

Probable Aquic Moisture Regime Aquic Moisture Regime

Reducing Conditions Organic Streaking in Sandy Soils
X  Gleyed or Low-Chroma Colors X  Mottles

High Organic Content in Surface Layer Other (Explain in Remarks)

Remarks (Describe soil disturbances, local variations, etc.):
Sulfidic odor in this soil test pit is very strong.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X No Is this Sampling Point Within a Wetland?
Hydric Soils Present? Yes X No Yes X No

Wetland Hydrology Present? Yes _X No

Remarks (If applicable, explain any differences between 1987 and 1989 delineation results):
All three wetland criteria have been satisfied, therefore this area is considered to be a wetland.
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Parametrix, Inc.

0 Data Piot#:  3U-1
Wetland: N10
WETLAND DETERMINATION
(Modified from: 1987 COE Wetlands Delineation Manual)

Project/Site: Des Moines Way Nursery Date: 10/10/01

Applicant/Owner:  Port of Seattle County: King

Investigator: M. Louther, B. Kieindl State: WA

1987 Method ~ [_] 1989 Method Community ID:  Upland
Do Normal Circumstances exist on the site? Yes __ No _X_ _ Field Plot ID: L3 U-1

Is the site significantly disturbed {Atypical Situation)? Yes ____ No _X_

Is the area a potential Problem Area? Yes No _X__

Remarks (Explain sample location, disturbances, probiem areas):
The plot is located in lawn area on the east side of the creek, near the foot bridge.

VEGETATION (vDominant species are checked)

Plant Species % Cover Stratum Indicator

1. Holcus lanatus 10 Herb FAC

v 2. Phalaris arundinacea 30 Herb FACW
3. Taraxacum officinale Tr Herb FACU
4. Cytisus scoparius 10 Shrub NL

v 5. Rubus discolor 20 Shrub FACU
6. Rubus laciniatus 5 Shrub FACU+
7. Alnus rubra 5 Tree FAC

Percentof Dominant Species that are OBL, FACW, or FAC

(except FAC-). Include species noted (*) as showing 50

morphological adaptations to wetlands. “T" indicates trace.

Remarks (Describe disturbances, relevant local variations, seasonal effects, etc.):

Less then 50% of the dominant plant species are rated FAC or wetter, therfore the wetland vegetation criterion is not satified.

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators (Describe in Remarks):

Stream, Lake, or Tide Gage Primary Indicators:

Aerial Photograph Inundated

Saturated in Upper 12 inches

Other
X No Recorded Data Available Saturated in Upper 18 inches
— Water Marks
Drift Lines

Sediment Deposits
Drainage Patterns in Wetlands

Field Observations:

Depth of Surface Water: 0 (in.) Secondary Indicators (2 or more required):

in Pit: 0 in.
Depth to Free Water "T pit: P (in.) Oxidized Root Channels in Upper 12 inches
Depth to Saturated Soil: > 18 (in.) T Water-Stained Leaves

Local Soil Survey Data
Other (Explain in Remarks)

Remarks (As relevant, describe recent precipitation, hydrologic modifications, local variations, etc.):
No indicators of wetland hydrology are present in this area.
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Parametrix, Inc.
Data Plot #: 3U-1
[B Wetland: N10

Project/Site: Des Moines Way Nursery Date:  10/10/01

SOILS

Soil Survey Data:

Map Unit Name: Everett gravelly sandy loam (1952) Drainage Class:
Field Observations Confirm Mapped Type?

Taxonomy (Subgroup): not developed in 1952 Yes No X NA

Profile Description:

Depth Horizon Matrix Color Mottle Color Mottie Texture, Concretions,
(Inches)  Designation (Munsell Moist) (Munselil Moist) Abundance/Contrast Rhizospheres, etc.

0-18 25Y4/3 none none Sandy loam w/crushed rock

Hydric Soil Indicators:

Histosol Listed on Local Hydric Soils List
Listed on State Hydric Soils List
Listed on National Hydric Soils List
Aquic Moisture Regime
Organic Streaking in Sandy Soils
Mottles
Other (Explain in Remarks)

Histic Epipedon

Sulfidic Odor

Probable Aquic Moisture Regime
Reducing Conditions

Gleyed or Low-Chroma Colors
High Organic Content in Surface Layer

Remarks (Describe soil disturbances, local variations, etc.):
No evidence of hydric soil indicators are present.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No X Is this Sampling Point Within a Wetland?
i 2

Hydric Solls Present? Yes No X Yes No X

Wetland Hydrology Present? Yes No X

Remarks (If applicable, explain any differences between 1987 and 1989 delineation results):
None of the wetland indicators are present.
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Parametrix, Inc.

A

Data Plot #:
Wetland:

3U-2
Nt0

WETLAND DETERMINATION

(Modified from: 1987 COE Wetlands Delineation Manual)

Project/Site: Des Moines Way Nursery Date: 10/10/01
Applicant/Owner: Port of Seattle County: King
Investigator: M. Louther, B. Kleind| State:
1987 Method [ 1989 Method Community ID:  Upland
Do Normal Circumstances exist on the site? Yes No X Field Plot ID: L3 U2
Is the site significantly disturbed (Atypical Situation)? Yes No X
Is the area a potential Problem Area? Yes No X
Remarks (Explain sample location, disturbances, problem areas):
The data plot is located in lawn on the west side of Miller Creek.
VEGETATION (vDominant species are checked)
Plant Species % Cover  Stratum Indicator

v 1. Agrostis spp. 50 Herb IAC

2. Holcus lanatus 5 Herb FAC

3. Hypochaeris radicata Tr Herb FACU

4. Taraxacum officinale Tr Herb FACU

Percentof Dominant Species that are OBL, FACW, or FAC

(except FAC-). Include species noted (*) as showing

50

morphological adaptations to wetlands. "T" indicates trace.

Remarks (Describe disturbances, relevant local variations, seasonal effects, etc.):

Less then 50% of the dominant plant species are rated FAC or wetter, therfore the wetland vegetation criterion is not satified.

HYDROLOGY
Recorded Data (Describe in Remarks):
Stream, Lake, or Tide Gage
Aerial Photograph
Other
X No Recorded Data Available

Field Observations:

Depth of Surface Water: 0 (in.)
Depth to Free Water in Pit: 0 . (in)
Depth to Saturated Soil: 0 (in.)

Wetiand Hydrology Indicators

{Describe in Remarks):

Primary Indicators:

Inundated

Saturated in Upper 12 inches
Saturated in Upper 18 inches
Water Marks

Drift Lines

Sediment Deposits

Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 inches
Water-Stained Leaves

Local Soil Survey Data

Other (Explain in Remarks)

Remarks (As relevant, describe recent precipitation, hydrologic modifications, local variations, etc.):
No indicators of wetland hydrology are present in this area.
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Parametrix, Inc.
Data Plot #: 3uU-2
Wetland: N10

Project/Site: Des Moines Way Nursery Date: 10/10/01

SOILS
Soll Survey Data:

Map Unit Name: Everett gravelly sandy loam (1952) Drainage Class:
Field Observations Confirm Mapped Type?

Taxonomy (Subgroup):  not developed in 1952 Yes No X NA

Profile Description:

Depth Horizon Matrix Color Mottle Color Mottle Texture, Concretions,
(Inches)  Designation (Munsell Moist) (Munsell Moist) Abundance/Contrast Rhizospheres, etc.
0-12 10 YR 2/2 none none Loam

12-18 10 YR 3/3 none none Silt loam

Hydric Soil Indicators:

Histosol Listed on Local Hydric Soils List
Listed on State Hydric Soils List
Listed on National Hydric Soils List
Aquic Moisture Regime
Organic Streaking in Sandy Soils
Mottles
Other (Explain in Remarks)

Histic Epipedon

Suifidic Odor

Probable Aquic Moisture Regime
Reducing Conditions

Gleyed or Low-Chroma Colors

High Organic Content in Surface Layer

Remarks (Describe soil disturbances, local variations, etc.):
No hydric soil indicators are present, therefore soils do not meet hydric soil criteria.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No X Is this Sampling Point Within a Wetland?
i ?

Hydric Soils Present? Yes No X Yes No X

Wetland Hydrology Present? Yes No X

Remarks (If applicable, explain any differences between 1987 and 1989 delineation results):
None of the wetland indicators are present.

igges
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Parametrix, Inc.

0 DataPlot#:  3W
Wetland: N10
WETLAND DETERMINATION
(Modified from: 1987 COE Wetlands Delineation Manual)

Project/Site: Des Moines Way Nursery Date: 10/10/01

Applicant/Owner: Port of Seattle County: King

investigator: M. Louther, B. Kleind| State: WA

(J 1987 Method (] 1989 Method Community ID:  PEM
Do Normal Circumstances exist on the site? Yes __ No _X__ Field Plot ID:  L-3W
Is the site significantly disturbed (Atypical Situation)? Yes __ No X

Is the area a potential Problem Area? Yes No _)(_

Remarks (Explain sample location, disturbances, problem areas):
The data plot is located on the east side of Miller Creek, in wetland Loop #3. A portion of the wetland is mowed.

VEGETATION (vDominant species are checked)

Plant Species % Cover  Stratum Indicator
t+ . Equisetum arvense 1 Herb FAC
v 2. Phalaris arundinacea 95 Herb FACW
3. Rubus discolor 1 Shrub FACU

Percentof Dominant Species that are OBL, FACW, or FAC
(except FAC-). Include species noted (*) as showing 100
morphological adaptations to wetlands. "T" indicates trace.

Remarks (Describe disturbances, relevant local variations, seasonal effects, etc.):
Greater then 50% of the dominant species are FAC or wetter; therefore the wetland vegetation criterion is met.

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators (Describe in Remarks):
Primary Indicators:

Stream, Lake, or Tide Gage

Aerial Photograph Inundated
Other Saturated in Upper 12 inches

X No Recorded Data Available Saturated in Upper 18 inches

Water Marks

Drift Lines

Sediment Deposits

X Drainage Patterns in Wetlands
Field Observations:

Depth of Surface Water: 0 (in.) Secondary Indicators (2 or more required):
Depth to Free Water in Pit: 9__..._ (in.) X Oxidized Root Channels in Upper 12 inches
Depth to Saturated Soil: > 18 (in.) -_— Water-Stained Leaves

Local Soil Survey Data
Other (Explain in Remarks)

Remarks (As relevant, describe recent precipitation, hydrologic modifications, local variations, etc.):
Wetland hydrology is assumed due to the presence of hydric soil conditions, oxidized rhizopheres, and the presence of hydrophtic
vegetation.
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Parametrix, Inc.

Data Plot #: 3w
Wetland: N10

Project/Site: Des Moines Way Nursery Date: 10/10/01

SOILS
Soil Survey Data:

Map Unit Name: Everett gravelly sandy loam (1952) Drainage Class:
Field Observations Confirm Mapped Type?

Taxonomy (Subgroup):  not developed in 1952 Yes No X NA

Profile Description:

Depth Horizon Matrix Color Mottle Color Mottle Texture, Concretions,

(Inches)  Designation (Munsell Moist) {Munsell Moist) Abundance/Contrast Rhizospherss, etc.

0-10 10 YR 4N none none loam

10-18 10 YR 6/1 none none silt with diatomaceous earth
inclusions

Hydric Soit Indicators:

Histosol Listed on Local Hydric Soils List
Listed on State Hydric Soils List
Listed on National Hydric Soils List
Aquic Moisture Regime
Organic Streaking in Sandy Soils
Mottles
Other (Explain in Remarks)

Histic Epipedon
Sulfidic Odor
Probable Aquic Moisture Regime
Reducing Conditions
X  Gleyed or Low-Chroma Colors
High Organic Content in Surface Layer

Remarks (Describe soil disturbances, local variations, etc.):
Hydric soil indicators are present.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X No Is this Sampling Point Within a Wetland?
i 2?

Hydric Soils Present? Yes X No Yes X No

Wetland Hydrology Present? Yes X No

Remarks (If applicable, explain any differences between 1987 and 1989 delineation results):
All three wetland criterion are met.

DRAFT
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ATTACHMENT B

WETLAND RATING FORMS FOR WETLANDS N8, N9, AND N10 ON THE
DES MOINES WAY NURSERY SITE
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Wetlands Rating Field Data Form

Background Information:

Name of Rater: Marti Loudwiv  Affiliation; Yarawnety i Date: Ock 13,2001

Name of wetland (if known): werland NA

Government Jurisdiction of wetland: __C ‘\“\\»(‘ o4 U Tu

Location: 1/4 Section: of 1/4 S:

Section: _20 _Township: _2>™ Range: _&F
Sources of Information: (Check all sources that apply)
Site visit: _X_ USGS Topo Map: NWI map: Aerial Photo: X __ Soils survey: X

Other: ___ Describe:

When The Field Data form is complete enter Category here: 3

Q.1. High Quality Natural Wetland Circle Answers

Answer this question if you have adequate information or experience to do so.
If not find someone with the expertise to answer the questions. Then, if the
answer to questions 1a, 1b and Ic are all NO, contact the Natural Heritage
program of DNR.

1a. Human caused disturbances.

Is there significant evidence of human-caused changes to topography or
hydrology of the wetland as indicated by any of the following conditions?
Consider only changes that may have taken place in the last 5 decades. The
impacts of changes done earlier have probably been stabilized and the wetland
ecosystem will be close to reaching some new equilibrium that may represent

a high quality wetland.
lal. Upstream watershed > 12% impervious. Yes: goto Q.2
1a2. Wetland is ditched and water flow is not obstructed. Yes: goto Q.2
1a3. Wetland has been graded, filled, logged. esigoo Q>
1a4. Water in wetland is controlled by dikes, weirs, etc. Yes: goto Q.2
1a5. Wetland is grazed. Yes: goto Q.2
1a6. Other indicators of disturbance (list below) Yes:goto Q.2
No: goto 1b.
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1b Are there populations of non-native plants which are currently present,
cover more than 10% of the wetland, and appear to be invading native
populations? Briefly describe any non-native plant populations and
Information source(s):

Ic. Is there evidence of human-caused disturbances which have visibly
degraded water quality. Evidence of the degradation of water quality
include: direct (untreated) runoff from roads or parking lots; presence,
or historic evidence, of waste dumps; oily sheens; the smell of organic
chemicals; or lifestock use. Briefly describe:

YES: goto Q.2
No: go to lc.

YES: goto Q.2
NO: Possible Cat. 1
contact DNR

Q.2. Irreplaceable Ecological Functions:
Does the wetland:
@ have at least 1/4 acre of organic soils deeper than 16 inches
and the wetland is relatively undisturbed; OR
(IIf the answer is NO because the wetland is disturbed briefly describe:
Indicators of disturbance may include:
- Wetland has been graded, filled, logged;
- Organic soils on the surface are dried-out for
more than half of the year;
- Wetland receives direct stormwater runoff from
urban or agricultural areas.];
OR

@ have a forested class greater than 1 acre;

OR
@ have characteristics of an estuarine system;

OR :
@ have eel grass, floating or non-floating kelp beds?

@to all: go to @

YES goto2a

YES: Goto 2b

YES: Goto 2¢

YES: Goto 2d

2a. Bogs and Fens v
Are any of the three following conditions met for the area of organic soil?

2a.1. Are Sphagnum mosses a common ground cover (>30%) and the
cover of invasive species (see Table 3) is less than 10%?

Is the area of sphagnum mosses and deep organic soils > 1/2 acre?
Is the area of sphagnum mosses and deep organic soils 1/4-1/2 acre?

2a.2. Is there an area of organic soil which has an emergent class with at least
one species from Table 2, and cover of invasive species is < 10% (see Table 3)7

Is the area of herbaceous plants and deep organic soils > 1/2 acre?
Is the area of herbaceous plants and deep organic soils 1/4-1/2 acre?

YES: Categ;)ryl
YES: Category Il

NO: Goto2a.3

YES: Categoryl
YES: Category II

NO: Go to 2a.3
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2a.3. Is the vegetation a mixture of only herbaceous plants and Sphagnum
mosses with no scrub/shrub or forested classes?

Is the area of herbaceous plants, Sphagnum, and deep organic
soils > 1/2 acre?

Is the area of herbaceous plants, Sphagnum, and deep organic
soils 1/4-1/2 acre?

YES: Categoryl

YES: Category il

NO: Goto Q.3.

Q.2b. Mature forested wetland.

2b.1. Does 50% of the cover of upper forest canopy consist of evergreen
trees older than 80 years or deciduous trees older than 50 years?

Note: The size of trees is often not a measure of age, and size cannot

be used as a surrogate for age (see guidance).

2b.2. Does 50% of the cover of forest canopy consist of evergreen trees older
than 50 years, AND is the structural diversity of the forest high as
characterized by an additional layer of trees 2(/-49' tall, shrubs 6' - 2()',

tall, and a herbaceous groundcover?

2b.3. Does < 25% of the areal cover in the herbaceous/groundcover or
the shrub layer consist of invasive/exotic plant species from the list on p. 197

YES: Category I
NO: Go to 2b.2

YES: Goto 2b.3
NO: Goto Q.3

YES: Category I
NO: Goto Q.3

Q.2c. Estuarine wetlands. A

2¢1. Is the wetland listed as National Wildlife Refuge, National Park,
National Estuary Reserve, Natural Area Preserve, State Park, or
Educational, Environmental or Scientific Reserves designated under

2¢.2. Isthewetland > 5aCres; .. .....cooviviiiint v
Note: If an area contains patches of sait tolerant vegetation that are
1) less than 600 feet apart and that are separated by mudflats that go
dry on a Mean Low Tide, or
2) separated by tidal channels that are less than 1X) feet wide;
all the vegetated areas are to be considered together in calculating
the wetland area.

oristhe wetland 1-5 aCTeS; . . . . vt v ittt it see e i

oristhe wetland < 1 aCT8Y. . . oottt ittt it e

YES: Category I
NO: Go to 2¢c.2

YES: Category I

YES: Goto 2c.3

YES: Goto 2c.4
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- minimum existing evidence of human related disturbance such as
diking, ditching, filling, cultivation, grazing or the presence of non-
native plant species (see guidance for definition);

- surface water connection with tidal saltwater or tidal freshwater;

- at least 75% of the wetland has a 10X} buffer of ungrazed pasture,
open water, shrub or forest;

- has at least 3 of the following features: low marsh; high marsh; tidal
channels; lagoon(s);woody debris; or contiguous freshwater wetland.

2¢.4. Does the wetland meet all of the four criteria under 2c3. (above)?. .

YES: Catcgory 1
NO: Category II

YES: Category II
NQ: Category III

Q.zd. Eel Grass and Kelp Beds.

YES: Category |
NO: goto2d.2

YES: Category |
NO: Category II

Q.3. Category IV wetlands.
3a. Is the wetland: less than 1 acre and,

hydrologically isolated and,
comprised of one vegetated class that is dominated (> 80% areal cover)
by one species from Table 3 (page 19) or Table 4 (page 20) )

3b. Is the wetland: less than two acres

and, hydrologically isolated,

with one vegetated class, and > 90% of areal cover is any combination of
species from Table 3 (page 19)

3c. Is the wetland excavated from upland and a pond smaller than 1 acre
without a surface water connection to streams, lakes, rivers, or other
wetland, and has < 0.1 acre of vegetation.

YES: Category IV
NO: goto 3b
YES: Category [V

YES: Category IV
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Q.4. Significant habitat value.
Answer all questions and enter data requested.
4a. Total wetland area

Estimate area, select from choices in the near-right column, and score in the

far column:

Enter acreage of wetland here:99¥ acres, and source: QUrN Q#

Circle scores that gualify
acres points
> 200
40- 200
10-40
5-10
1-5
0.1-1

€O Y

N W A Oy

4b. Wetland classes: Circle the wetland classes below that qualify:

Open Water: if the area of open water is > 1/4 acre
Aquatic Beds: if the area of aquatic beds > 1/4 acre,

Emergent: if the area of emergent class is > 1/4 acre,

écrub—Shmb: if the area of scrub-shrub class is > 1/4 acre,

Forested: if area of forested class is > 1/4 acre,

Add the number of wetland classes, above, that qualify, and then

score according to the colurnns at right.

e.g. If there are 4 classes (aquatic beds, open water, emergent &
scrub- shrub), you would circle 8 points in the far right column.

2.0 3
I 6
4....... 8.
S 10

4c. Plant species diversity.

For each wetland class (at right) that qualifies in

4b above, count the number of different plant species
you can find that cover more than 5% of the ground.
You do not have to name them.

Score in column at far right:
e.g. If a wetland has an aquatic bed class with 3 species,
an émergent class with 4 species and a scrub-shrub
class with 2 species you would circle 2, 2, and 1 in the
far column.
Note: Any plant species with a cover of > 5%
qualifies for points within a class, even those
that are not of that class.

Class
Aquatic Bed

Emergent

Scrub-Shrub

Forested

# species in ¢l Poi

1 0
2 1
3 2
>3 3
1 0
2-3 1
4-5 2
>5 3
1 0
2 1
34 2
>4 3
1 0
2 1
34 2

vit
N
W
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4d. Structural diversity.
If the wetland has a forested class, add 1 point if each of the following
classes is present within the forested class and is larger than 1/4 acre:

drees>S507tall . Lo wixnd 15 only YES - 1
trees20-49'tall ... ... .. DO eV he ) YES -1
SHIUDS. e Prielfyrd O YES - 1
-herbaceous ground cover. ............ apei™ YES - 1
Also add 1 point if there is any “open water” or “aquatic bed” class

immediately next to the forested area (ic. there is no scrub/shrub or

emergent vegetation between them). YES - 1

4e. Decide from the diagrams below whether interspersion between High-5
wetland classes is high, moderate, low or none? If you think the Moderate - 3
amount of interspersion falls in between the diagrams score accordingly Low - 1

(i.e. 2 moderately high amount of insterspersion would score a 4,
while a moderately low amount would score a 2)

none : low

low

moderate

.moderate

4f. Habitat features.
Answer questions below, circle features that apply, and score to right:

Is there evidence that the open or standing water was caused by beavers
Is a heron rookery located within 300"?

Are raptor nest/s located within 300

Are there at least 3 standing dead trees (snags) per acre greater than

10" in diameter at “‘breast height” (DBH)?.

Are there at least 3 downed logs per acre with a diameter

> 6" for at least 10" in length?

Are there areas (vegetated or unvegetated) within the wedand that are
ponded for at least 4 months out of the year, and the welland has not
qualified as having an open water class in Question 4b. ?

YES = 2
YES =1
YES =1
YES= 1
YES =

YES=2
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4g. Connection to streams. (Score one answer only.)
|4g.1. Does the wetland provide habitat for fish at any time of the year AND
does it have a perennial surface water connection 10 a fish bearing stream.

4g.2 Does the wetland provide fish habitat seasonally AND does it have
a seasonal surface water connection to a fish bearing stream.

4g.3 Does the wetland function to export organic matter through a surface
water connection at all times of the year to a perennial stream.

4g.4 Does the wetland function to export organic matter through a surface
water connection to a stream on a seasonal basis?

YES =2

4h. Buffers.

Score the existing buffers on a scale of 1-5 based on the following four descnpuons.

If the condition of the buffers do not exactly match the description, score either a
point higher or lower depending on whether the buffers are less or more degraded.

Forest, scrub, native grassland or open water buffers are present for
more than 100’around 95% of the circumference.

Forest, scrub, native grassland, or open water butfers wider than 1(X)'
for more than 1/2 of the wetland circumference, or a forest, scrub,
grasslands, or open water buffers for more than 50' around 95% of the
circumference.

Forest, scrub, native grassland, or open water buffers wider than 1(X)
for more than 1/4 of the wetland circumference, or a forest, scrub, native
grassland, or open water buffers wider than 50 for more than 1/2 of the
wetland circumference.

No roads, buildings or paved areas within 1(X)' of the wetland for more than
95% of the wetland circumference.

No roads, buildings or paved areas within 25' of the wetland for more
than 95% of the circumference, or

No roads buildings or paved areas within 5()' of the wetland for more than
1/2 of the wetland circumference.

Paved areas, industrial areas or residential construction (with less than 50"
between houses) are less than 25 feet from the wetland for more than 95%
of the circumference of the wetland.

- Score =0}

Score =5
Score =3

Score=2

Score =2
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4i. Connection to other habitat areas:
Select the description which best matches the site being evaluated.

-Is the wetland connected to, or part of, a riparian corridor at least 1(X)' wide
connecting two or more wetlands; or, is there an upland connection present >HN
wide with good forest or shrub cover (>25% cover) connecting it with a
Significant Habitat Area?

- Is the wetland connected to any other Habitat Area with either 1) a forested/shrub
corridor < 100" wide, or 2) a a corridor that is > 100’ wide, but has a low vegetative

cover less than 6 feet in height?

-Is the wetland connected to, or a part of, a riparian corridor between 50 - 1(X)' wide
with scrub/shrub or forest cover connection to other wetlands?

- Is the wetland connected to any other Habitat Area with narrow corridor (<1(X))
of low vegetation (< 6'in height)?

- Is the wetland and its buffer (if the buffer is less than 50" wide) completely isolated
by development (urban, residential with a density greater than 2/acre, or industrial)?

YES =5
YES =3
YES=1
YES =0

Now add the scores circled (for Q.5a - Q.5i above) to get a total.

Is the Total greater than or equal to 22 points? ( q 9{"55 _ YES = Category I
(SO = Category III )

32

AR 006074

e



Wetlands Rating Field Data Form

Background Information:

Name of Rater: Maw +: Lom‘“’“’%r Affiliation: Yarenn <driy \n¢. Date: Oet 13, 200)

Name of wetland (if known): wWettlandS N8 £ OID

Government Jurisdiction of wetland: Ci‘\\g of StaTac WA

Location: 1/4 Section:

Sources of Information: (Check all sources that apply)

Site visit: 2XX__ USGS Topo Map: NWI map: Aerial Photo: _X__ Soils survey: X

Other: ____ Describe:

of 1/4 S: Section: AO _ Township: 22N Range: 1 E

When The Field Data form is complete enter Category here: 3

Q.1. High Quality Natural Wetland

Answer this question if you have adequate information or experience to do so.
If not find someone with the expertise to answer the questions. Then, if the
answer to questions 1a, 1b and Ic are all NO, contact the Natural Heritage
program of DNR.

1a. Human caused disturbances.

Is there significant evidence of human-caused changes to topography or
hydrology of the wetland as indicated by any of the following conditions?
Consider only changes that may have taken place in the last 5 decades. The
impacts of changes done earlier have probably been stabilized and the wetland
ecosystem will be close to reaching some new equilibrium that may represent
a high quality wetland.

Circle Answers

lal. Upstream watershed > 12% impervious. Yes: goto Q.2
1a2. Wetland is ditched and water flow is not obstructed. Yes: goto Q.2
1a3. Wetland has been graded, filled, logged. es)eo 0 Q2
1ad4. Water in wetland is controlled by dikes, weirs, etc. Yes: goto Q.2
1a5. Wetland is grazed. Yes: goto Q.2
1a6. Other indicators of disturbance (list below) Yes: goto Q.2
Webtarnd 18 mowed With Widdnan a0 |ocated No: go to 1b.
' 0. Dockien of . '
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1b Are there populations of non-native plants which are currently present,
cover more than 10% of the wetland, and appear to be invading native
populations? Briefly describe any non-native plant populations and
Information source(s):

lc. Is there evidence of human-caused disturbances which have visibly
degraded water quality. Evidence of the degradation of water quality
include: direct (untreated) runoff from roads or parking lots; presence,
or historic evidence, of waste dumps; oily sheens; the smell of organic
chemicals; or lifestock use. Briefly describe:

YES:goto Q.2
No: go to Ic.

YES: goto Q.2
NO: Possible Cat. |
contact DNR

Q.2. Irreplaceable Ecological Functions:
Does the wetland:
@ have at least 1/4 acre of organic soils deeper than 16 inches
and the wetland is relatively undisturbed; OR
(IIf the answer is NO because the wetland is disturbed briefly describe:
Indicators of disturbance may include:
- Wetland has been graded, filled, logged;
- Organic soils on the surface are dried-out for
more than half of the year;
- Wetland receives direct stormwater runoff from
urban or agricultural areas.];
OR

@ have a forested class greater than 1 acre;
OR
& have characteristics of an estuarine system;
OR
@ have eel grass, floating or non-floating kelp beds?

@Eto all: go to Q@

YES goto2a

YES: Goto 2b

YES: Goto 2c

YES: Goto 2d

2a. Bogs and Fens
Are any of the three following conditions met for the area of organic soil?

2a.1. Are Sphagnum mosses a common ground cover (>3()%) and the
cover of invasive species (see Table 3) is less than 10%?

Is the area of sphagnum mosses and deep organic soils > 1/2 acre?
Is the area of sphagnum mosses and deep organic soils 1/4-1/2 acre?

2a.2. Is there an area of organic soil which has an emergent class with at least
one species from Table 2, and cover of invasive species is < 100% (see Table 3)?

[s the area of herbaceous plants and deep organic soils > 1/2 acre?
Is the area of herbaceous plants and deep organic soils 1/4-1/2 acre?

YES: Categ;)ryl
YES: Category Il

NO: Goto2a.3

YES: Category ]
YES: Category Il

NO: Go to 2a.3
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2a.3. Is the vegetation a mixture of only herbaceous plants and Sphagnum
mosses with no scrub/shrub or forested classes?

Is the area of herbaceous plants, Sphagnum, and deep organic
soils > 1/2 acre?

Is the area of herbaceous plants, Sphagnum, and deep organic
soils 1/4-1/2 acre?

YES: Category I
YES: Category II

NO: Goto Q.3.

Q.2b. Mature forested wetliand.

2b.1. Does 50% of the cover of upper forest canopy consist of evergreen
trees older than 80 years or deciduous trees older than 50 years?

Note: The size of trees is often not a measure of age, and size cannot

be used as a surrogate for age (see guidance).

2b.2. Does 50% of the cover of forest canopy consist of evergreen trees older
than 50 years, AND is the structural diversity of the forest high as
characterized by an additional layer of trees 2(-49' tall, shrubs 6' - 2()',

tall, and a herbaceous groundcover?

2b.3. Does < 25% of the areal cover in the herbaceous/groundcover or
the shrub layer consist of invasive/exotic plant species from the list on p. 19?

YES: Category I
NO: Go to 2b.2

YES: Go to 2b.3
NO: Goto Q.3

YES: Category I
NO: Goto Q.3

Q.2c. Estuarine wetlands.

2cl. Is the wetland listed as National Wildlife Refuge, National Park,
'National Estuary Reserve, Natural Area Preserve, State Park, or
Educational, Environmental or Scientific Reserves designated under

2c.2. Is the wetland > 5 acres;
Note: If an area contains patches of salt tolerant vegetation that are
1) less than 600 feet apart and that are separated by mudtlats that go
dry on a Mean Low Tide, or
2) separated by tidal channels that are less than 1(X) feet wide;
all the vegetated areas are to be considered together in calculating
the wetland area.

YES: Category 1
NO: Go to 2¢.2

YES: Category I

YES: Goto2c.3

YES: Goto2c4
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2¢.3. Does the wetland meet at least 3 of the following 4 criteria; .. .. .... YES: Category I
NQ:; Category II

- minimum existing evidence of human related disturbance such as
diking, ditching, filling, cultivation, grazing or the presence of non-
native plant species (see guidance for definition),

- surface water connection with tidal saltwater or tidal freshwater;

- at least 75% of the wetland has a 1({)' buffer of ungrazed pasture,
open water, shrub or forest;

- has at least 3 of the following features: low marsh; high marsh; tidal
channels; lagoon(s);woody debris; or contiguous freshwater wetland.

2c.4. Does the wetland meet all of the four criteria under 2¢3. (above)?. . YES: Category I
NQO: Category III

Q.2d. Eel Grass and Kelp Beds.
2d.1. Areeel grasshedspresent?. ......... .o il YES: Category I
NO: go to 2d.2

2d.2. Are there floating or non-floating kelp bed(s) present with greater than YES: Category [
50% macro algal cover in the month of August or September? ... ..... NO: Category II

Q.3. Category IV wetlands.
3a. Is the wetland: less than | acre and, ¢«
hydrologically isolated and, (¢~

comprised of one vegetated class that is dominated (> 8(% areal cover) YES: Category IV
by one species from Table 3 (page 19) or Table 4 (page 20 ) O:goto 3b

3b. Is the wetland: less than two acres
and, hydrologically isolated,

with one vegetated class, and > ?O% of areal cover is any combination of YES: Category IV
species from Table 3 (page 19)
3c. Is the wetland excavated from upland and a pond smaller than 1 acre YES: Category IV
without a surface water connection to streams, lakes, rivers, or other (S_é: goto Q4 )

wetland, and has < 0.1 acre of vegetation.
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Q.4. Significant habitat value.
Answer all questions and enter data requested.

Circle scores that qualify

4a. Total wetland area acres points
Estimate area, select from choices in the near-right column, and score in the > 200 6
far column: 40- 200 5
10-40 4
Enter acreage of wetland here: ' acres, and source: _Swy v C\\) 2 ) 5.10 3
A3 a0 v v SUeV Ay (N\D\ L-5 2
0.1-1 .
<0.1 0
4b. Wetland classes: Circle the wetland classes below that qualify:
Open Water: if the area of open water is > 1/4 acre
Aquatic Beds: if the area of aquatic beds > 1/4 acre,
Emergent: if the area of emergent class is > 1/4 acre, # of classe: Points
écmb-Shrub: if the area of scrub-shrub class is > 1/4 acre, 2. 3
K I 6
Forested: if area of forested class is > 1/4 acre, 4....... 8
S5....... 10

Add the number of wetland classes, above, that qualify, and then
score according to the columns at right.

e.g. If there are 4 classes (aquatic beds, open water, emergent &

scrub- shrub), you would circle 8 points in the far right column.

4c. Plant species diversity.

For each wetland class (at right) that qualifies in

4b above, count the number of different plant species
you can find that cover more than 5% of the ground.
You do not have to name them.

Class
Aquatic Bed

Score in column at far right:
e.g. If a wetland has an aquatic bed class with 3 species, | Emergent
an emergent class with 4 species and a scrub-shrub
class with 2 species you would circle 2, 2, and | in the
far column.

Note: Any plant species with a cover of > 5%

ies in cl Poj

1 0
2 1
3 2
>3 3
1 0
2-3 1
4-5 2

qualifies for points within a class, even those Scrub-Shrub 1 0
that are not of that class. 2 1
34 2

>4 3

Forested 1 0

2 1

3-4 2

>4 3

29

AR 006079



4d. Structural diversity.
If the wetland has a forested class, add 1 point if each of the following
classes is present within the forested class and is larger than 1/4 acre:

trees>50"tall . ...l YES - 1
-trees20-49"tall ... ...l YES -1
shrubs. . ........... ... oo YES -1
-herbaceous ground cover. ............
Also add 1 point if there is any “open water” or “aquatic bed” class

immediately next to the forested area (ie. there is no scrub/shrub or

emergent vegetation between them). YES - 1

4e. Decide from the diagrams below whether interspersion between High- 5
wetland classes is high, moderate, low or none? If you think the Moderate - 3

amount of interspersion falls in between the diagrams score accordingly
(i.e. a moderately high amount of insterspersion wouid score a 4,
while 2 moderately low amount would score a 2)

none _ low

moderate moderate

L0w| -

low

4f. Habitat features.
Answer questions below, circle features that apply, and score to right:

Is there evidence that the open or standing water was caused by bcavers
Is a heron rookery located within 300'?

Are raptor nest/s located within 300"

Are there at least 3 standing dead trees (snags) per acrc greater than

10" in diameter at “breast height” (DBH)?.

Are there at least 3 downed logs per acre with a diamcler

> 6" for at least 10" in length?

Are there areas (vegetated or unvegetated) within the wetland that are
ponded for at least 4 months out of the ycar, and the wetland has not
qualified as having an open water class in Question 4b. ?

YES= 2
YES= 1
YES = 1
YES = 1
YES = 1
YES=2
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4g. Connection to streams. (Score one answer only.)
4g.1. Does the wetland provide habitat for fish at any time of the year AND
does it have a perennial surface water connection to a fish bearing stream.

4g.2 Does the wetland provide fish habitat seasonally AND does it have
a seasonal surface water connection to a fish bearing stream.

4g.3 Does the wetland function to export organic matter through a surface
water connection at all times of the year to a perennial stream.

4g.4 Does the wetland function to export organic matter through a surface
water connection to a stream on a seasonal basis?

YES =6

YES =4

YES =2

4h. Buffers.

Score the existing buffers on a scale of 1-5 based on the following four descriptions.

If the condition of the buffers do not exactly match the description, score either a
point higher or lower depending on whether the buffers are less or more degraded.

Forest, scrub, native grassland or open water buffers are present for
more than 1(X)’ around 95% of the circumference.

Forest, scrub, native grassland, or open water buffers wider than 1(X)
for more than 1/2 of the wetland circumference, or a forest, scrub,
grasslands, or open water buffers for more than 50’ around 95% of the
circumference.

Forest, scrub, native grassland, or open water buffers wider than 10X
for more than 1/4 of the wetland circumference, or a forest, scrub, native
grassland, or open water buffers wider than 50' for more than 1/2 of the
wetland circumference.

No roads, buildings or paved areas within LX)’ of the wetland for more than
95% of the wetland circumference.

No roads, buildings or paved areas within 25 of the wetland for more
than 95% of the circumference, or

No roads buildings or paved areas within 5() of the wetland for more than
1/2 of the wetland circumference.

Paved areas, industrial areas or residential construction (with less than 50
between houses) are less than 25 feet from the wetland for more than 95%
of the circumference of the wetland.

Score =5
Score = 3

Score =2

Score =2

Score =0
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4i. Connection to other habitat areas:
Select the description which best matches the site being evaluated.

-Is the wetland connected to, or part of, a riparian corridor at least 10" wide
connecting two or more wetlands; or, is there an upland connection present > 1(X)
wide with good forest or shrub cover (>25% cover) connecting it with a
Significant Habitat Area?

- Is the wetland connected to any other Habitat Area with either 1) a forested/shrub
corridor < 100" wide, or 2) a a corridor that is > 100’'wide, but has a low vegetative
cover less than 6 feet in height?

-Is the wetland connected to, or a part of, a riparian corridor between 50 - 1(X) wide
with scrub/shrub or forest cover connection to other wetiands?

- Is the wetland connected to any other Habitat Area with narow corridor (<100
of low vegetation (< 6' in height)?

- Is the wetland and its buffer (if the buffer is less than 50" wide) completely isolated
by development (urban, residential with a density greater than 2/acre, or industrial)?

YES =5

YES =3

YES =1

YES=0

Now add the scores circled (for Q.5a - Q.5i above) to get a total.

Is the Total greater than or equal to 22 points? C > P+ gw YES = Category II
= Category 11

N
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ATTACHMENT C

HYDRAULIC ANALYSIS OF MILLER CREEK AT THE DES MOINES
CREEK NURSERY SITE
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DES MOINES WAY NURSERY
HEC-RAS HYDROLOGIC ANALYSIS SUMMARY

INTRODUCTION

A HEC-RAS model was assembled in order to evaluate the hydraulics of Miller Creek through the
Des Moines Way Nursery site. HEC-RAS calculates water surface profiles and channel hydraulics
for one-dimensional, steady and unsteady flow, and the results are presented in this attachment.
This analysis indicates that wetland hydrology on the nursery site is not typically maintained by
Miller Creek

METHODOLOGY

The cross-sectional data of the creek channel was based on survey data collected in the field during
October 2001 using a level instrument and rod. The cross-sectional data was augmented with data in
the overbank area from previous aerial mapping and additional field survey.

A frequency analysis was performed on simulated flow data from an existing HSPF hydrologic
model of the Miller Creek basin in order to obtain peak flow rates for the nursery site reach
(RCHRES 33). The HSPF model is based on 1994 land cover conditions. The HEC-RAS model
was run in the steady state mode using the peak flows summarized below.

Table 1: Flow Frequency Analysis Summary

Return Frequency Peak Flow (cfs)
Annual 13.0
2-year 32.1
10-year 60.0
25-year 772

100-year 107.2

The model was run with two different downstream boundary conditions: one with normal depth
based on channel slope and the other with the Miller Creek Detention Facility (MCDF) in overflow
(water surface elevation 274.5).

RESULTS

The results show that the water surface elevation of the reach of Miller Creek through the Des
Moines Way Nursery site is highly dependent on the tailwater condition in the MCDF. With
normal downstream water surface elevation, the creek begins to overtop the banks between the 2-
year and 10-year peak flow rate. The maximum extent of ponding is approximately 50 feet wide at
the 100-year return frequency. With the MCDF at flood stage, the creek backwaters overtop the
banks ponding in a zone approximately 80 feet wide for the 100-year peak flow rate.

Appendix N NC-1 November 2001
Natural Resource Mitigation Plan 556-2912-001 (03}
Seattle-Tacoma International Airport Master Plan Update
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Table 2: Simulated Water Surface Elevation with Normal Tailwater

Min. Left Right Water Surface Elevation
Channel Overbank Overbank
River Station Elevation Elevation Elevation 2-Year 25-Year 100-Year
(ft) (ft) (ft) (fH) (f) (ft)
750 269.05 271.38 271.38 270.40 271.05 271.36
1000 269.05 270.04 270.01 270.53 271.30 271.67
1240 27140 274.37 273.73 272.54 273.21 273.55
1400 272.92 27428 274.80 274.39 275.10 275.40
1550 27441 275.77 276.29 275.56 276.13 276.59

Table 3: Simulated Water Surface Elevation with Flood Stage Tailwater

Min. Left Right Water Surface Elevation
Channel Overbank Overbank
River Station  Elevation Elevation Elevation 2-Year 25-Year 100-Year
(ft) (ft) (ft) (ft) (ft) (ft)
750 269.05 271.38 271.38 274.50 27450 274.50
1000 269.05 270.04 270.01 274.50 274.50 274.50
1240 271.40 274.37 273.73 274.50 27448 274.46
1400 27292 274.28 274.80 274.50 274.59 275.10
1550 27441 275.77 276.29 275.48 276.51 276.59
Appendix N NC-2 November 2001

Natural Resource Mitigation Plan

Seattle-Tacoma International Airport Master Plan Update

556-2912-001 (03)
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